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IosicHUTEILHAA 3aANUCKA

Pabouas mporpamMma Kypca BHEYpOUHOU AesTenbHOCTH 10 dusuke 11 10-11 xkmaccoB «Metoasl pemenus puzndeckux 3agaa» Ha 2020 — 2021
y4eOHBIH roj] COCTaBJICHA Ha OCHOBE:!
e «IIporpammsl 351eKTUBHBIX KypcoB. @usuka. 9-11 kinaccsl. [IpopunbsHoe ob6ydenue», cocraButens: B.A. KoposuH, - «/Ipoda», 2017 r.
e 3opuH H. U. «OnexTuBHbIi kype «MeTosl peienus ¢pusndeckux 3agau»: 10-11 kmacce», M., BAKO, 2015 r.
e Jlns peanu3anuy MporpaMMBbl UCTIONIB30BaHO yueOHoe mocodue: B.A. Opnos, FO.A. Caypos «IIpaktuka pemenus ¢puszndeckux 3amad. 10-11
KJacchl», - «Benrtana-I'pad», 2016 r.

Kypc paccuntan Ha 2 roa o0y4yeHus

ue.]m Kypca:

1. pa3BuTHE NO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce pemeHns GU3HIECKUX 3a1ad 1
CaMOCTOSITENTLHOTO IPUOOPETEHHS HOBBIX 3HAHUM;

2. COBEpUICHCTBOBAHHUE MOJYYECHHBIX B OCHOBHOM Kypce 3HAHUI U YMCHHUH;

(dbopmHpoBaHUE MPEICTABUTENCH O MOCTAHOBKE, Kiaccu(UKaLuii, MpreMax U MEeTo/IaX pemeHus (PU3NIecKuX 3a1ay;

4. TpUMEHATH 3HAHUS 10 (PU3UKE JUI OOBSCHEHUS SBJICHUI MIPUPOJIBI, CBOMCTB BEIIECTBA, PELICHUS (PU3NIECKUX 33/1a4, CAMOCTOSATEILHOTO
nproOpeTeHus U OLIEHKU HOBOM HH(popMaIy (PU3NIECKOTO COACPIKaHUSI.

(O8]

3agaum kypcea:

1. yrmyOneHue U cucTeMaTH3aIus 3HAHUHN yUYaIIuXCs;
2. yCBOEHHE yYalluMHUCS OOIIMX alTOPUTMOB PEICHUS 3a/1a4;
3. OBIaJEHHE OCHOBHBIMHM METO/IaMHU PELLIECHUS 3a/au.

O01mast xapakTepucTuKa Kypca

[Ipouecc pemieHust 3a1ad CIy>KUT OAHUM M3 CPEJICTB OBJIAJEHUS CHUCTEMOW HAay4HbIX 3HAHUM MO TOMY WMJIM MHOMY y4eOHOMY IpEIMETYy.
Oco0eHHO BedHMKa €ro poib npu oOyueHHM (U3MKe, TA€ 3a7aydl BBICTYHAIOT JCHCTBEHHBIM CPEJICTBOM (OPMHPOBAHUS OCHOBOIMOJIArAIOIIUX
¢u3nueckux 3HaHMM W yMeHuil. B mporecce pemieHus oOydaromiuecsi OBIAJAEBAlOT METOJAaMU HCCIEAOBAHUSA PA3IMYHBIX SIBICHUNH MPUPOJIBI,
3HAKOMSATCS C HOBBIMU IIPOTPECCUBHBIMU HJEAMU U B3IVISAAMH, C OTKPBITUSMH OTEYECTBEHHBIX YUYEHBIX, ¢ JOCTHKEHUSIMH OTCUECTBEHHOW HAYKHU U
TE€XHHUKH, C HOBBIMU PO eccusimu.

[Tporpamma ¢axyabTaTUBHOT'O Kypca OPUEHTUPYET YUUTENs Ha JalbHeilee COBEPIICHCTBOBAHUE YXKE YCBOCHHBIX 00YYaIOIUMHUCS 3HAHUN U
ymeHuil. [yt 3Toro Best mporpaMMa JIeNIMTCS Ha HECKOJIBKO pasjienioB. B mporpaMMe BblziesIeHbl OCHOBHBIE pa3zelibl IIKOJIBHOTO Kypca (DU3HKH, B



Hayale U3y4yeHHUs] KOTOPBIX C YYAIIUMHUCS MOBTOPSAIOTCS OCHOBHBIC 3aKOHBI U (POPMYIIBI JAHHOTO pasfena. [Ipu mogdope 3amad mo KaxaoMy paszieiny
MOYHO HCTIOJIb30BaTh BBIYNCIUTEIIbHBIC, KAUECTBEHHBIE, TpadUuecKue, SKCIIEPUMEHTAIBHBIC 3a/1a4H.

B Hauane usydeHus Kypca JaeTcs ABa ypOKa, [ENbI0 KOTOPBIX SBISETCS 3HAKOMCTBO YYalllUXCsl C TIOHITHEM «3a/laday, UX KiIacCupuKanuen u
OCHOBHBIMH criocobamu petieHus. bosbioe 3HaueHue 1aeTcst aaropuTMy, KOTOphId (POpMUPYET MBICIUTEIbHBIE ONEpPAllMU: aHAIU3 YCIIOBUS 33a/1a4H,
JIOTaJIKa, MMPOEKT PEILICHUs, BbIIBUKEHNUE TUIIOTE3bI (PEIICHKE), BHIBO/L.

B 10 kmacce mpu pemieHuH 3amad 0co00€ BHUMAHHE YACISICTCS TOCJIEIOBATEIBHOCTH JCUCTBHUH, aHaMM3y (U3HYECKOTO SIBIICHUS,
MIPOrOBapUBAaHUIO BCIYX PELICHUs, aHAJIU3y MOJIYy4YeHHOro oTBera. Ecnu B Hauane pazgena A WUIOCTpPAlMU KCIONb3YIOTCA 33a4d U3 MEXaHUKH,
MOJICKYJISIPHON (DU3UKHU, FIMEKTPOJMHAMUKH, TO B JATBHEHIIIEM PEIIaloTCs 3a7a4u U3 pa3aesioB Kypca ¢pusuku 11 kmacca.

[Ipu moBTOpeHuU 000OIIAIOTCS, CHCTEMATU3UPYIOTCS KaK TEOPETUYECKH Marepuall, TaKk W MPHEeMbl PElIeHHs 3a7ad, MPUHUMAIOTCA BO
BHUMAaHUE IIEJIM TIOBTOPEHUS TIPH MOJATOTOBKE K €AMHOMY TOCYapCTBEHHOMY SK3aMEHY .

[Ipu pemeHnn 3a7a4 MO MEXaHUKE, MOJICKYJISIPHOHN (DU3HKe, AIIEKTPOJIMHAMUKE TJIaBHOEC BHUMaHHE oOpamiaeTcs Ha (GopMupoBaHHE yMEHUN
peliaTh 3aa4y, Ha HAKOIIJICHUE OIbITa PEIICHUs 3aJja4 Pa3IMuyHON TPYIHOCTH.

B koHie usydenus ocHOBHbIX TeM («KuHematuka u nuHamukay, «MomnekynsapHas ¢usnkay, «IEKTPOJIUHAMUKAY») MPOBOJATCS UTOTOBBIE
3aHATHS B (JOpME MTPOBEPOUYHBIX palOT, 3a/laHUs KOTOPBIX COCTaBIIEHBI Ha OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke. [locie nzydeHnuss HeOOIBIINX TEM
(«3akonbl coxpanenus. ['mapocratukay, «OCHOBBI TepMOAUHAMUKW», «BOTHOBBIE M KBAHTOBBIE CBOICTBA CBETa») MPOBOJSATCS 3aHATUS B (popme
TECTOBOM paboThl Ha 1 yac, cogepxaiueit 3aganus u3 EI'D (vacte 1 u gactp 2).

I[Ipunnmnel 0TOOPa copepkaHus U OPraHU3ANMHU YUeOHOr0 MaTepuasia

o COOTBETCTBUE COJEPKaHMS 33a]ad4 YPOBHIO KJIACCHYECKOM (DM3MKH, BBIIEPKABIIMX NPOBEPKY BPEMEHEM, a TAKK€ YPOBHIO Pa3BUTHUS
COBPEMEHHOW (DU3UKH, C BO3MOKHOCTBIO MOCTPOCHHSI B TPOLECCE PEUICHUs (U3UYECKUX M MaTEMAaTUYECKHX MOJENel HM3y4aeMbIX OOBEKTOB C
pa3IUYHON CTENEHbI0 JeTalM3alliK, pPealn3yeMOM Ha OCHOBE IPHUMEHEHMs: KOHKPETHBIX 3aKOHOB (HU3MYECKUX TeOopui, (yHIaMEeHTalIbHbIX
($U3NIECKUX 3aKOHOB, METOOJIOTMYECKIX MPUHIUIIOB (PU3UKH, a TAK)KE METO/I0B SKCIIEPUMEHTAILHON, TEOPETHYECKON U BBIYUCIUTEIBHON (U3UKY;

o COOTBCTCTBUEC COLACPKAaHUA U (I)OpM MMPEABbABIICHUA 3a1a1 TpC6OBaHI/I${M TOCYJapCTBCHHBIX IIPOTpaMM I10 (I)I/ISI/IKC;

° BO3MO>XXHOCTb O6y‘leHI/IH aHaJlIn3y }’CJ'IOBI/Iﬁ OKCIICPUMCHTAJIBHO Ha6J'II-OI[aeMBIX HBHCHHﬁ, paccMaTpruBacMbIX B 3a/1a4€;

L4 BO3MOXXHOCTb q)OpMI/IpOBaHI/ISI MMOCPCACTBOM COJACpKaHHA 3adad U MCTOAOB HX PCHICHHA HAYYHOI'O MHPOBO33PCHUA WM HAYYHOI'O
noaxoJa K u3yu4CHUIo SIBIICHUI npupoabl, aACKBATHBIX CTUJIIO MBIIIJICHHUSA, B paMKax KOTOPOIr'O MOXET OBITh pClIICHAa 3aaa4a,

° KU3HCHHBIX CI/ITyaHI/Iﬁ H Pa3BUTHUA HAYYHOI'O MUPOBO33PCHUA.

[Ipennaraemplii Kypc OpPHUEHTHPOBAaH Ha KOMMYHHUKATHBHBINM, HCCIEIOBATENbCKUI MOAXOM B OOYYEHHH, B KOTOPOM MPOCIEKUBAIOTCS
CIICYIOIINE JTanbl CYOBEKTHON IEATCIIbHOCTH YYAIlUXCS W YYUTENs: COBMECTHOE TBOPYECTBO YUHTEIS W YYANIUXCS 1O CO3JaHHI0 (DH3MUECKOM
MpOoOJIEMHOI CUTyalluu WM AESITeIbHOCTH MO MOoA0O0pY IHKIA 3a7ad M0 W3y4aeMoil TeMe — aHaliu3 HalJeHHON MpoOJIeMHOH cuTyaluu (3agadn),
geTkoe QopmynupoBaHue (HU3MUECKON YacTh mpoOseMbl (3a7adn), BBIIBIDKEHUE THIIOTE3, pa3padoTka mojenei ((pu3mdeckux, MaTeMaTHYECKUX ),
MPOTHO3UPOBAHUE PE3yIbTaTOB, Pa3BUTHS BO BpPEMEHU HKCIEPUMEHTATbHO HAOMIOAEMBIX SIBJICHHM MpOBEpKa M KOPPEKTHPOBKA THIOTE3 —>
HaxOJICHWE PEIICHUI MPOBEPKA U aHAIM3 PEIICHU — MPEIOKEHHUS 110 UCTIOJIb30BAHUIO MOTYUYEHHBIX PE3yIbTaTOB JJIsi TOCTAHOBKU U PEIICHUS



APpyrux HpO6J'IeM (33,[[8.‘{) 110 I/I3y‘{aeMOI>'I TEMEC, 110 PaHCC U3YUCHHBIM TEMaM KypcCa (I)I/I3I/IKI/I, a TaK’Ke 110 TCMaM JApPYTIux nmpeaMeToB
€CTCCTBCHHOHAYYHOT'O LIUKJIA, OLICHKA 3HAYCHMI.

O01mme pekoMeHIANUN K MPOBEACHUIO 3aHATHI

[Tpu u3yueHun Kypca MOT'YT BOSHUKHYTh METOJIUYECKUE CIOXKHOCTH, CBA3aHHBIE C TEM, UTO 3HAHUH MO OONBIIMHCTBY pa3ieloB Kypca (GU3NKU
Ha YPOBHE OCHOBHOM IIKOJIbI HEAOCTATOYHO ISl OCO3HAHHOTO BOCIIPUATHS PsiJia pacCMaTpUBAEMbIX BOIIPOCOB M 3a/1a4.

bonbmias vacte Marepuana, COCTABISIIOIIAS COAEpKAHHME MPHUKIAJHOTO Kypca, COOTBETCTBYET TIOCYIAapCTBEHHOMY 00pa3oBaTeIbHOMY
CTaHAapTy (pU3NYEeCKOro oOpazoBaHMs Ha MPOPHUILHOM YPOBHE, B CBSI3H, C YeM KypC HE CTOJBKO PACUIMPSET KPyr NpeAMETHBIX 3HAHUHN ydaluxcs,
CKOJIBKO YTJIyOJIsIeT WX 3a CUeT YCUJICHHS HEeMIPeIMETHBIX MUPOBO33PEHUYECKON U METOJ0JIOTHYECKOW KOMIIOHEHT COJIEpKaHusl.

MeToabl U OpraHu3anoHHble GopMbI 00yUeHUA

Jis peanuzanuy nened M 3a1ad JAHHOTO MPUKIIAJHOTO Kypca MpearnoaraeTcsi HCIoIb30BaTh ClEAyIomNe (GOpMbI 3aHATUH: MPAKTUKYMBI 10
pEIICHUIO 3a/a4, CaMOCTOsTeNbHas paboTa ydammxcs, KOHCYJIbTAIlMH, BBIMONHEHHE pador B ¢opmare EI'D. Ha 3aHATHIX NpUMEHSIOTCS
KOJIJIEKTMBHbIE U MHAWBUAYaJIbHBIE (POPMBI PabOTHI: MOCTAHOBKA, PELICHUs U 0OCYXICHMs peleHHs 3aJad, MOATOTOBKA K €IMHOMY TECTHMPOBAHHUIO,
moi00p M COCTaBJIEHUE 3ajady Ha TeMy U T.J1. Ilpenmosaraercs Takke BBIIIOJHEHUE JOMAIIHUX 33JaHUI 1O pelieHuio 3aiad. JIOMUHAHTHOU ke
(dopMoii yueHHs JJOJKHA CTaTh MCCIeI0BaTeNbCKasl NesTeIbHOCTh YUEHUKA, KOTOpas MOXKET ObITh pealn30BaHa KaK Ha 3aHATHSX B Kjacce, Tak U B
X0J1€ CAaMOCTOSITENIbHON paboThI yuanuxcs. Bee 3aHATHs 1OKHBI HOCUTH MPOOJIEMHBINA XapakTep U BKIIOYATh B €€0s1 CAMOCTOSTENbHYIO padoTy.

Mertonbl 00ydeHus1, MpUMEHsIeMbIe B paMKaX MPUKIAJHOIO Kypca, MOTYT U JIOJDKHBI OBITh IOCTaTOYHO pazHooOpa3HbIMU. [Ipexie Bcero 3to
uccieaoBaTenbckas padoTa caMuX ydaluxcsl, cCocTaBlIeHHe 0000Iaromux Tabmll, a TakkKe IMOJr0TOBKA U 3all[UTa yYallUMHUCS aJITOPUTMOB PeIIeHUs
3ajad. B 3aBMCHMOCTH OT WMHAMBHIYaJbHOTO IUIaHA YYWTENb JOJDKEH HpeJlaraTh ydyalluMcsl MOATOTOBJIEHHBIM MM IepedeHb 3ajjad pa3IngHOro
YPOBHS CIIOKHOCTH.

[ToMuMoO HccenoBaTENbCKOIO METOJIa LIEIecO00pa3HO HUCMOJIb30BaHUE YaCTHUYHO-IIOMCKOBOTO, MPOOJIEMHOIO H3JIOKEHHs, a B OTACIbHBIX
citydasix WH(GOpMAIMOHHO-WILTIOCTpaTuBHOTO. [locienHuii MeTo MpUMEHsIeTCsl B TOM Cllydae, KOT/ia y YYalIuxcsi OTCYTCTBYeT 0aza, MO3BOJISIONIAs
UCIOJIb30BaTh MPOYKTUBHBIE METO/IbI.

CpeacrBa 00y4eHus

OCHOBHBIMHU cpeacrBamMu O6yquI/Ifl IIpU U3YUYCHUU IIPUKIIAJHOTI'O KypcCa ABJISIOTCS:

. Ousnueckue npruOopHlI.

. ['padpuueckue wnmrocTpanuu (CXeMbl, YEPTEKH, TpauKn).
. JMTaKTHYECKUE MAaTEPUAIIBI.

. Y4aeOHUKH (DU3UKH ISl CTAPIIUX KIACCOB CPEHEH IIKOJIBI.
. VYuebnble mocobus mo ¢husnke, COOPHUKH 3a/1a4.



Oprannsanus caMoCTOSITeIbHON PadoThI
CamocrosTenbHas paboTa MpeArnoyiaraeT co3laHue TUIaKTHIECKOro KOMILIEKca 3a/1a4, pelIeHHbIX CAMOCTOSATEIbHO Ha OCHOBE MCIIOJIb30BaHUS

KOHKPETHBIX 3aKOHOB (PM3MUYECKUX TEOpHid, (QYyHIAMEHTAIBHBIX (PH3HMUECKUX 3aKOHOB, METOJOJIOTUYECKUX TPHUHIUINOB (PH3MKH, a TaKKE METOJIOB
HKCHEPUMEHTAIbHOM, TEOPETUYECKON M BBIYMCIUTEIbHON (U3MKHM M3 Pa3lMYHbIX COOPHUKOB 3aJad C OpueHTauueil Ha npoduiabHoe oOpa3zoBaHUE
y4alxcs.

o

I[Inanupyembie pe3yibTaThbl OCBOEHUS 00y4AIOIMMUCS MPOrPaMMbI:

VY yyammxcst MOTYT OBITh CHOPMUPOBAHEI TUYHOCTHBIE PE3yIbTATHI:

OTBETCTBEHHOE OTHOIICHUE K YUYCHHIO, TOTOBHOCTh M CITOCOOHOCTh O0YUAIONIUXCS K cCaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K O0YUEHHUIO U
MMO3HAHUIO, OCO3HAHHBIN BHIOOD;

CIOCOOHOCTH K IMOLMOHAILHOMY BOCIPUSATHIO MaTEMaTHYECKUX U (PU3NUEeCcKUX 00BEKTOB, 3a/1a4, PEIICHUN, pPacCyKICHUM;

yMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTb CBOM MBICIU B YCTHOW U MUCbMEHHOW PEYH, IOHUMATh CMBICH MOCTABJIEHHOM 3a/1a4M, BBICTPAUBATh
apryMEeHTaIl1I0, PUBOUTEH IPUMEPHI U KOHTPIPUMEPHI;

YMEHHE KOHTPOJIUPOBAThH MPOIIECC U PE3YIbTAT YUCOHOU EATETbHOCTH;

KPUTUYHOCTH MBIIIJICHUS, YMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHUS, OTJIMYATh TUTIOTE3Y OT (PaKTa;

KpeaTUBHOCTh MBIIUICHUS, MHUIIUATUBBI, HAXOAYUBOCTH, aKTUBHOCTH TIPU PEIICHUU 3a/1a4.

MertanpeaMeTHBIMH Pe3yJbTATAMH peaTH3ali IPOrpaMMbl CTaHET (POPMHUPOBAHUE OOIIUX CHOCOOOB HMHTEIEKTYaJIbHOM NESTENbHOCTH,

XapaKTepHBIX I MaTEeMaTHKU W (DU3HKH, SIBISIOIIUXCS OCHOBOHM TO3HABATEIBHOW KYJIBTYPBI, 3HAYUMOW ISl PA3IUYHBIX CQEp UYEIOBEUECCKOM
NEeSTeNIbHOCTH, @ UMEHHO CJICYIOIINX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUIA.

1) pery1siTuBHBIE

ydawuecs nojayuam 603MOICHOCHb HAYUUMbCA.!

O

o O O O

o

CaMOCTOSITENTFHO (POPMYTUPOBATH IIENIN 3aHATHUS TOCTIE MPEABAPUTEIHHOTO 00CYKIEHUSI HEKOTOPOH CUTYaIlUH, OTPAXKAIOLIEH KOHKPETHOE
(busnuecKoe sIBICHNE U (UJTN) 3aKOH;

COCTaBJISATH IIJIAaH U TIOCJIEI0BATEILHOCTD JICUCTBUI;

MIPOBONTH MaTEMATHUECKYIO HHTEPIIPETANIO (PU3UICCKHUX SBIICHUH;

MPEIBUICTh BO3MOXKHOCTh MTOJTYUYE€HHSI KOHKPETHOTO pe3yJibTaTa P PEIIeHUH 3a/1ay;

aJICKBATHO OIICHUBATH MPABUIBLHOCTH U OIIMOOYHOCTH BHITIOJIHEHUS Y4EOHOU 3a/1auH, €€ 00BEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ PENICHUS;

paboTas 1o TUIaHy, CBepSATh CBOM JICHCTBUS C LIETBIO U, P HEOOXOAUMOCTH, IPOBOJUTH Ka4eCTBEHHOE MOACIUPOBAHNE, BBISBIISS U
WCIIPaBIIsisl JOMYIIEHHBIE OIINOKH;

B JIMAJIOTE C YYUTENIEM YUYUTHCS BBIPAOATHIBATH KPUTEPHH OLIEHKU U ONPEAETATh CTEIEHb YCIEUTHOCTH BHITIOJTHEHHS CBOEH paboThI U
paboTHI BCEX, UCXOMAS U3 UMEIOIINXCSA KPUTEPHUEB;

2) no3HaBaTeJbHbIE

ywawuecs nojryuam 603MONCHOCMb HAYUUMbC .



OPHEHTUPOBATHCSA B CBOCH CHUCTEME 3HAHUU: CAaMOCTOSTENILHO npeonoidazams, Kakas MHOOpMAIHs HyXKHA JUISl PEHICHUS TOW MM MHON
3a]1aum, KaKUX 3HAHWI HETOCTaTOYHO TPY BHIOPAHHOM TUTAHE PEIICHHS,

ombupams HEOOXOAMMBIC JIJISl PEIICHHS 3aJa4ll UCTOYHWKHA WH()OPMAIMH CpeAH TPEAIOKEHHBIX YUYHTEIEM CIIOBAPEH, SHITUKIONEINH,
CIPaBOYHHUKOB, HHTEPHET-PECYPCOB;

IPOBOAUTH HAOIOEHHUS, TUTAHUPOBATh U BBIMIOJHATH YKCIEPUMEHTHI, 00pabaThIBaTh Pe3yabTaThl U3MEPEHUM, TPEACTABIATh PE3yIbTaThI
U3MEpEeHM C MOMOIUIbI0 Tabnull, rpagukoB U (Gopmys, oOHApYKUBAThb 3aBUCUMOCTH MEXAY (DU3HMUECKUMU BEIUYUHAMH, OOBSICHSITH
TIOJTyYEHHBIC PE3yJILTAThI U JIeTIaTh BBIBOJIBL

0OBIBaTh HOBBIE 3HAHUS: U36eKamb NHHOPMAIIHIO, TIPEICTABICHHYIO B pa3HbIX (hopMax (TEKCT, TabJInIla, CXeMa, WILTIOCTPAIUs U JIp.);
nepepabaTbIBaTh MOJYUYECHHYIO WHPOPMALIUIO: CPABHUBAMb, CONOCMABIAMb U epynnuposams (HAKThl U ABJICHUA (337a4M U MOJ3aJaud U
X (pu3nuecKkue M reoMeTpuyecKkre o0pasbl); BBIABIATH MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY M3MEHEHUEM 3a/ladyHON CHUTyalluei, ee
(bu3MYECKON U TeOMETPUUYECKOI COCTABIISIIONICH, €€ 3PUTEIHLHOTO MPEICTaBICHHSI, CII0CO0a pelIeHUs 3a/1a4H;

3) KOMMYHUKATHBHbIE

ywawuecs nojayuam 603MONCHOCMb HAYUUMbCsl.

o

o

OpPTraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JICATEIBHOCTh C YUUTEIEM U CBEPCTHUKAMMU: OTIPEEIATh LEeNU, paclpeieiaTh
(GYHKIIMM U POJIM YYaCTHUKOB;

B3aMMOJICHCTBOBATh M HAXOIUTh 00IIME CIIOCOOBI paboThl; HAXOAUTH OOIIIee pelIeHue; CayaTh napTHEpa; GOpMyIUPOBaTh, APT'yMEHTHPOBATh
U OTCTauBaTh CBOE MHEHUE;

KOOPAMHUPOBATh U IPUHUMATh Pa3IMyYHbIe TIO3UILUH BO B3aUMOJCHCTBUY;
apryMEHTHUPOBATh CBOIO MO3ULIMIO U KOOPJIMHUPOBATH €€.

Hpe[lMeTHbIMI/[ pe3yJbTaTaMi pcajiu3alliy IIPOorpaMmMabl CTaAaHET CO3JaHUC (bYHﬂaMeHTa A1 CUCTEMATHYCCKOI'O OCBOCHUA KypcCa (bHSI/IKI/I,

(bOpMI/IpOBaHI/Ie MCXAaHU3MOB MbBIIJICHHUA, XapaKTCPHBIX IJIA MaTeMaTH4EeCKOM JACATCIIBHOCTHU, @ HUMCHHO!
ydawuecs nojyuam 603MOICHOCHb HAYUUMbCAL!

o

o

o

HUMETh NPEJCTaBlIeHHE 00 OCHOBHBIX U3yYaeMbIX NOHATUAX KAaK BAKHEHIINX MaTEMaTUYECKUX MOJIEISAX, TO3BOJIAIOIINX OMUCHIBATh U U3y4aTh
pealIbHbIE NTPOLIECCHI U SBICHUS;

paboTath ¢ pU3NUECKUM U MaTeMaTHYECKUM TEKCTOM (aHaJIM3MPOBATh, U3BJIEKATh HEOOXOIUMYIO HH(POPMALINIO), TPAMOTHO TPUMEHSThH
(GU3UUECKyr0 1 MaTEMAaTHYECKYI0 TEPMHUHOJIOTUIO M CUMBOJIMKY, UCIIOJIb30BaTh Pa3IMYHbIC SI3bIKU (DU3UKU U MaTeMaTHKH;

MIPOBOJIUTH KJIaCCU(UKALIMY, JIOTHUECKUE 0OOCHOBAHMS, J0KA3aTeNbCTBA YTBEPKACHUH;

OBJIA/IETh CUMBOJIBHBIM SI3bIKOM aNTreOphl, IPHeMaMy peIIeHs] YpaBHEHHUH, CUCTEM YpaBHEHHUH, NCII0Ib30BATh MJICI0 KOOPIMHAT HA IIOCKOCTH
JUISL UHTEpIIpeTallui YPaBHEHUH, CUCTEM, IPUMEHSTD anmnapar ypaBHEHUHN JJIs peleHUs 3a4a4 U3 Pa3InyHbIX pa3/ieloB Kypca GU3NKH;
OBJIAJIETh CUCTEMOU (PYHKIIMOHAIBHBIX MOHITUH, (PYHKIIMOHAJIBHBIM S3bIKOM U CUMBOJIMKOM, yMETh Ha OCHOBE (DyHKIIMOHAJIBHO-TpaUIeCcKux
NpeCTAaBICHNH OMUCHIBATh U AHATU3UPOBATh peaibHble (PU3NUECKUE 3aBUCUMOCTH;

BBIOMPATh pallMOHAIBHBIN CIIOCO0 peIIeHUs 3a/1auu;

BJIAJICTh PA3INYHBIMU METOJAMU PELICHHUS 3ajayu: aHATMTUIECKUM, TpapUUECKUM, SKCIEPUMEHTAIBHBIM U T.JI.;

prOOPECTH OIBIT CAMOCTOSTEILHOM JEATEIbHOCTH MPH PEIICHUH YIeOHBIX U HCCIIEJOBATEIbCKUX 33/1a4;



o HpI/IO6peCTI/I OIIBIT ITPE3CHTAllUU COOCTBEHHOI'O IIpOAYKTaA.

HpeI[CTaBJIeHHe Oﬁpa3OBaTeJ'II>HbIX Pe3yJabTAaTOB H NOABCACHUEC UTOI0OB:

Jnst naHHOTO Kypca HanboJjiee COOTBETCTBYET 3aueTHasi (hopma orieHkH. MToru paboTsl HOABOASTCA MO pe3ysibTaTaM yueOHOH AesITeIbHOCTH

y4daluxcsi B KOHIE roja.
®dopma UTOroBOM paboTHI MO Mporpamme: KOHTpoJibHas padora mo KMMawm EI'D
OneHka 3HaHUH, YMEHUH M HAaBBIKOB 00yYaroIIMXCs MPOBOAUTCS B MPOIECCE: ONMPOCOB, PEUICHUS 337ad,  BBIIOJIHEHUS MMCbMEHHBIX PadoT,

Y4aCTHsI B IPAKTUYECKON U SKCIIEPUMEHTAIBHOU J€ATEIbHOCTH.
CucTteMa KOHTPOJISI BKJIIOYAET CaMO-, B3aUMO-, YIUTEIbCKHI KOHTPOJIb M TO3BOJISIET OLIGHUTH 3HAHUS, YMEHHS U HABBIKM 00YYaIOIIUXCSl KOMILJIEKCHO
10 CJIEYIOIIUM KOMIIOHEHTaM:

O YMeHue IelCTBOBaTh B COOTBETCTBHUHU C IIOCTABICHHOMN LENBIO.

o YMenue pabortaTh ¢ MH(pOpMaLMEN: HAXOUTh, OTOUPAaTh, epepadaTbIBaTh, IPEICTABIIATS.

O YMEeHHue HCIONb30BaTh JOIMUECKHE NeHCTBUS: aHaJIN3, CHHTE3, CpaBHEHHUE, 00001IeHHE.

O YMeHuE NPUMEHATH ONIOPHBIE 3HAHMSI, YCTAHABIINBATh CBA3U MEXKIY HUMHU.

OnHoit 3 (HopM KOHTPOJS TMpPH TPOBEICHUU 3aHATHH SBISIETCS IMEAArorHYecKoe HaONIOJICHHE 32 TOBEJCHWEM U JEHCTBUSMHU yUEHHKOB,
ypOBHEM, TJIyOMHOW U CTOHKOCTHIO WX IIO3HABATEILHOTO HWHTEpeca; OOIIeHHE B XOJE IUIAHUPOBAHUS, BBIMOJHEHUS W aHalM3a pe3yJbTaToB
9KCIIEPUMEHTOB.

Jpyroii BaxxHO# (HOpMOIT KOHTPOJIS SIBIISIFOTCS TIPOPOPHUEHTAIIMOHHBIE Oece/bl CO MIKOIbHUKAMHU.

Conep:xanue Kypca

IIpaBuia u npuemsbl pemieHus Gusndeckux 3agad (4 4)

Uro takoe ¢usmdeckas 3amava. Ousnueckas Teopusi U pemeHne 3amad. CocraBienue gusndeckux 3anad. OCHOBHBIC TPeOOBaHUS K COCTABIICHHUIO
3amad. OOmme TpeOOBaHMS TMPHU PEHICHUH (PU3MYECKHX 3a/ad. BeIoMHEHWEe TIaHa pelIeHUs 3aJadd. AHaiau3 pemeHus U ohOpPMIICHHE PEIICHHUS.
TunwyHble HEJOCTATKUA TPH PEIICHUH U O(GOPMIICHUM PEIICHUs 3aJavd. Pa3nudHple TPUEMbl M CIOCOOBI PEMICHUS: TEOMETPUYCCKUE MPUEMBI,
AITOPHUTMBI, aHAJOTHU. METOIbI pa3MepHOCTEH, TpaduiecKue pemeHus, MeTo rpados.

Onepanuu Ha/l BEKTOPHbIMH BeJJMYMHAMH (44)

CkanspHble ¥ BEKTOPHBIC BeTWYMHBL. JIeCTBHS HaJ BEKTOpaMH. 3aJlaHUe BEKTOpa. Y MHOXKEHHE BeKTOpa Ha ckajsip. CrokeHue BeKTopoB. [Ipoekinm
BEKTOpa Ha KOOPJIMHATHBIC OCU U JEHCTBUA HaJl BeKTOpaMu. [IpoeKIuu cyMMBbI 1 pa3HOCTH BEKTOPOB.

PaBHoMepHOe nBUKEeHUHE. (6 1)



[lepememenune. Ckopoctb. IIpsimonuHeliHoe paBHOMEpHOe IBMXeHHe. I'paduueckoe mpenacraBieHue ABMkeHUs. CpenHss MyTeBas U CPEIHS
CKOPOCTb 110 IIepeMelieHni0. MrHoBeHHass CKOpocTh. OTHOCUTENBHOCTh MEXaHUUECKOT O ABMKEHUA. DopMyJia CII0KEHUsI CKOPOCTEH.

OnHomepHOe paBHONIEpeMeHHOe ABUKeHue (6 1)

VYckopenue. PaBHOyckopeHHOe nBH>kKeHHE. PaBHO3aMe[JIeHHOE M paBHOYCKOpPEHHOE JBHkeHHe. [lepeMelieHne mpu paBHOYCKOPEHHOM JABUKEHUHU.
CBobopHOe masenue. Y ckopeHne cBoOoHoro naneHus. HauanpHas ckopocTs. J[BrmkeHue Tena OpomeHHOTO BePTHKAIEHO BBEPX.

J{ByMepHOe paBHONepeMeHHoOe ABHKeHHe (6 1)

JIBukeHue Tena OpOIISHHOTO MOJT YTIIOM K ropu3oHTy. OnpeneneHne JalbHOCTH MOJeTa, BpeMeHH mnosera. MakcuMmanbHas BBICOTA MOAbEMa Tella MpH
JBUKEHUU TI0J] YIJIOM K rOpu30HTY. Bpems moabeMa 10 MakcuManbHOM BbICOTHI. CKOPOCTH B JIFOOOH MOMEHT JIBHKEHUS. Y paBHEHHME TPAECKTOPUU
JBUKEHUS.

JAunnamuka matepuaabHoil Touku. [loctynareabHoe aBukernue (8 1)

KoopaunatHslii MeTO pemieHus 3a/1a4 0 MEXAHUKE.

JABHxeHNe MaTepHAJIbHON TOYKH MO0 OKPYKHOCTH (6 1)

[Tepuon obpamenus u yactota oopamenus. L{ukinyeckas yacrora. YrinoBas ckopocTs. [lepemenieHre u CKOpOCTh MpU KPUBOJIMHEHHOM JIBUKCHHH.
LentpoctpeMurensHoe yCcKopeHue. 3akoH BceMUpHOTo TAroTeHHS.

Nmnyase. 3akoH coxpaneHusi uMmyJibca (8 1)

Nmmnynse Tena. Ummynbse cunbl. SBieHne otaaun. 3aMKHYThIE CUCTEMBI. AGCOIFOTHO YIIPYTO€ W HEYIIPYTO€ CTOJIKHOBEHHUE.

PaboTa u 3Heprusi B MexaHukKe. 3aKOH cOXpaHeHHsI MexaHn4yeckoii YHepruu (10 4)

[TotenunanbHas 1 kuHeTH4YecKas sHeprus. [lonHas MexaHuueckas SHEPTrusl.

CraTtuka u ruapocratuka (4 4)

VYcnoBus paBHoBecus Teln. MoMeHT cuibl. LleHTp TsxecTu Tena. Bunbl paBHoBecus Tena. [laBnenue B xuakocT. 3akoH [Tackans. ['mapaBnuueckuit
npecc. Cuna Apxumena. Bec tena B )xuakocTu. YcinoBus maBaHus tea. Hecxxumaemast )KUIKOCTb.

Pemenne 3ana4 EI'D no teme «Mexanuka (6 1)

OcCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu (8 1)

KonnuectBo BemecTBa. Macca u pasmep mosekyisl. OcHoBHoe ypaBHeHue MKT. DHeprus TeminoBoro ABMKEHUS MOJIEKYJI. 3aBUCUMOCTh JaBJICHUS Ta3a
OT KOHIIEHTPAllM1 MOJIEKYJ U TeMriepaTypbl. CKOPOCTh MOJIEKYJI Ta3a. Y paBHEHUE COCTOSHUS MI€aJIbHOTO ra3a. M3ompoueccsl.

OcHoBbl TepmoanHamMuku (10 4)

BHyTpeHHss sHeprus 0lHOATOMHOTO ra3a. PaboTa u komuuecTBo TerioThl. [1epBhIii 3akoH TepMoaMHAMUKHU. ArabaTHbIN nponecc. M3menenne
BHYTpPEHHEH 3HEpPruu B mpolecce coBepileHus: padoTel. TerioBbie ABUraTelNu.

CaoiicTBa napoB. BnaxxHocTh Bo3ayXa.

JuexkTpudeckoe moJie (10 4)

3akoH Kynona. HanpsxkenHocTs nosisi. [IpoBonHuky B anexTpuyeckoMm nosie. Ilose 3apspkeHHOTo 1mapa U IIacTUHBL. DHEPIusl 3apsyKEHHOTOo Teja B
3JIEKTPUYECKOM 10J1e. Pa3HOCTh MOTEHIMANIOB. DJIEKTPOEMKOCTh KOHIEHCATOPA. DHEPTHUs 3apsHKEHHOTO0 KOHASH CaTopa.

3akoHbI NOCTOAHHOTO TOKa (10 1)

Cuna toka. Compotusiienne. 3akoH Oma. PaboTa 1 MOIITHOCTH TOKa. DIEKTPOABIDKYIIIAst criia. 3akoH OMa 11t 3aMKHYTO# 11enu. 3akonbl Kupxroda.
DJIeKTPOMATHUTHBIE KoJle0aHusl U BOJIHBI (14 4)



MarnutHoe mosnie Toka. MarHuTHas MHIyKuus. MaruutHsld moTok. 3akoH Awmmepa. Cuia Jlopenina. MarHuTHble CBOICTBA BeElIeCTBa. 3aKOH
AJICKTPOMArHUTHON MHIYKIWHU. Pa3nuuHbie CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH: CKOPOCTh, OTPAXXEHUE, IpeIoMIICHUE, HHTepPepeHIus, TUPpaKIus,
nossipuzanus. ['eoMerpudeckas ONTUKA: 3€pKaia, ONTUYECKUE CXEMBI.
Pemienue Bapuanto EI'J (8 u)

KanenagapHo — remaTuyeckoe nianuposanue 10 kiace

2 gac B Henemo, Beero 68 vaca. B cBsi3u ¢ TeM, 4To 2 yac BeInagaeT Ha npa3aHudHbIi AeHb (01.05), dakTnueckn KoJIM4ecTBO 4acoB paboueii

nporpaMMbl COCTaABJIACT 66 4. BrlmmonHeHue [MporpamMmslI 3a CUCT 2-X 4acoB PE3CPBHOTO BPCMCHHU.

Ne Tema 3aHsTHS Kousi-Bo Hara
n/n yacosp | IIaH | (paxkT | npuMevYaHus
IIpaBwia u npuembl pemienusi pusnyeckux 3ajaay (4 yaca)
1 OO6mmue TpeOOBaHUs MPH PEIICHUN (HU3HUYECKUX 3a/1a4. 2 05.09
2 PaznuunbIe TprieMBbl U CITOCOOBI PEIICHUS. 2 12.09
Onepauuu HaJl BeKTOPHbIMHU BeJIMUMHaMu (4 yaca)
3 CkaJiipHbI€ U BEKTOPHBIE BEJIMYHHBI. 2 19.09
4 JleiictBust ¢ BekTopamiu. [Ipoekunn BeKTopa Ha OCH KOOpJIUHAT. 2 26.09
PaBHoMepHOe nBHKeHUE (6 4acoB)
5 [IpsimonuHeiHoOe paBHOMEPHOE JIBHKEHUE. 2 03.10
6 CpenHsist CKOpOCTb. 2 10.10
7 MrHoBeHHasi CKOPOCTb. 2 17.10
3aKoH cJI0:KeHus1 ckopocTeii (6 yacoB)
8 OTHOCHUTENIBHOCTD IBUYKEHUS. 2 24.10
9 JIBrKeHUE ¢ Pa3HbIX TOUYEK 3pEHUSL. 2 07.11
10 | 3aKOH CJIOKEHHUs CKOPOCTEil. 2 14.11
OnHoMepHoe paBHONIepeMeHHOe IBHKeHHe (6 4acoB)
11 | PaBHOIIEpEMEHHOE IBUKEHUE. 2 21.11
12 | Ilepemenienue npu paBHOYCKOPEHHOM JIBH>KEHUHU. 2 28.11
13 | CBoGogHoe nagenne. Y CcKopeHrne CBOOOTHOTO MaICHUsI. 2 05.12
JIBymepHOe paBHONIepeMeHHOe ABHKeHHe (6 4acoB)
14 | JIBmwkeHue Tena OpOIIEHHOTO 0T YTJIOM K TOPHU30HTY. 2 12.12
15 MaxkcumanbHas BbICOTA MOJIbEMA TeJIa MPH IBUKEHUHU MOJT YIJIOM K ) 19.12
TOPU30HTY.
16 | YpaBHEeHUE TPACKTOPUU JBUKEHUU. 2 26.12
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JAnHamMuka MaTepuaJbHON TOYKH (6 4acoB)

17 | KoopauHaTHBIN METOJ pelieHus 3a1a4. 2 16.01
18 | [locTynaTenbHOE IBUKEHUE. 2 23.01
19 | 3akons! HproTOHA IIpH pelieHny 3a1ad. 2 30.01
J{BHzKeHUe MATepHAJIbHOI TOYKH M0 OKpYxkHOCTH (6
4acoB)
20 [Tepuonx u yacTora oOpamieHusl. 2 06.02
21 | LleHTpOCTPEMUTEIBLHOE YCKOPEHHUE. 2 13.02
22 | 3akoH BeceMupHoro taroreHusl. 2 20.02
Nmnyabc. 3akoH coxpaHeHusi UMITyJibca ( 6 yacoB)
23 | Umnynsc Tena. UMmynbsc Cuibl. 2 27.02
24 | AGCONIOTHO yNIPYTroe CTOJIKHOBEHHE. 2 06.03
25 | Heymnpyroe CTOJIKHOBEHHE. 2 13.03
PaGora u 5Heprusi B MexaHuke 8 4acoB)
26 | Mexanuyeckas pabora. 2 20.03
27 | lloreHnmasibHas 1 KHHETUYECKAs SHEPTHUS. 2 03.04
28 | IlonHast MmexaHUYECKasi SHEPTUsl. 4 10.03
29 17.03
Cratuka u ruapocratuka (4 yaca)
30 | YcaoBus paBHOBecus Ten. Cuina ApxuMmena. 2 24.03
31 | [JaBnenue B KuAKOCTH. 3akoH [lackass. 2 08.05
32 Pemrenne 3amay EI'D yactm 1. 4 15.05
33 22.05
34 | Peseps 2 01.05
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KanenaapHo — remaTudeckoe njianuposanue 11 kiace
1 yac B Hemelo, Bcero 34 yaca.

Tema 3ausaTus Jlara
Ne Koa-Bo
n/n yacoB | IIaH | (pakT | mpuMeYaHuUs
OcCHOBBI MOJIEKYJ/ISIPHO-KMHETHYECKOH Teopuu (8
4acoB)

1 | Macca u pa3mep monekyan. [loctossHHas ABoraapo. 2

2 | OcnoBHoe ypaBHeHne MKT. 2

3 | 3aBUCHMOCTD JaBJIEHUS OT KOHIICHTPALIUU MOJIEKYJI U TEMIIEPaTypHhI. 2

4 | N3omporiecchl. 2

OcHoBBI TepMOIMHAMHUKH (8 4acoB)

S5 | BHyTpeHHss sHEprus OJHOATOMHOTO rasa. 2

6 | IlepBbIil 3aKOH TEPMOIMHAMUKHU. 2

7 | 3meHeHne BHYTPEHHEW SHEPTUH Tell. 2

8 | TemoBEIE IBATATENH. 2

CBoiicTBa NapoB, :KUAKHUX U TBepabIxX TeJa (8 4acoB)

9 | CaoiicTBa napos. 2
10 | [ToBepXHOCTHOE HATSHKEHUE. 2
11 | MexaHuueckue CBOMCTBA TBEPABIX TEI. 2
12 | BraxxHOoCTh BO31IyXa. 2

duexTpudeckoe noJie (10 yacon)

13 | 3akon Kynona. 2
14 | IIpoBOAHMKM B 3JIEKTPUYECKOM IOJIE. 2
15 | DHeprus 3apspKEHHOTO TeJla B QJIEKTPUUECKOM TTOJIE. 2
16 | Pa3HOCTh NOTEHIIMAJIOB. 2
17 | DnekTpoeMKOCTh KOHAEHCATOpa. JHEPrus 3apsHKEHHOr0 KOHIEH caTopa. 2

3akoHbI MOCTOSIHHOTO ToKa (104acoB)

18 | Cuia toka. ConpoTUBIICHHE. 2
19 | 3akon Oma. 2
20 | PaGoTa 1 MOIITHOCTH TOKA. 2
21 | DnexkTpoABMWXKYyLIAs CHIIA. 2
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22 | 3akon Oma juist 3aMKHYTO# LIETTH. | 2 |
DJIEKTPOMATHUTHBIE K0JIeOaHus U BOJIHBI (144acoB)
23 | MarauTHoOE€ 1ojie Toka. MarHuTHBIN MOTOK. 2
24 | 3akoH Amnepa. 2
25 | Cuia Jlopenna. 2
26 SIBnenue QJICKTpoMar HUTHOU HHAYKIWH. 3akoH BHGKTpOMaFHHTHOﬁ 2
WHIAYKIOHH.
27 | DneKTpoMarHuTHBIC KOJIeOaHUsI U BOJIHBI. 2
28 | I'eomerpuueckas onTHKa. 2
29 | ®dusnueckas oNTHUKA 2
Pemnenne 3agau (8 yacoB)
30 | Pemenue BapuanroB EI'D 2
31 | Pewmenue BapuantoB EI'D 2
32 | Pemenue BapuanroB EI'D 2
33 | Pemenue BapuantoB EI'D 2
34 | Peszepn 2
IlepeyeHb y4eOHO-METOANYECKUX CPEACTB 00yUYeHU s
Jlureparypa g yYuTeas
1. 3opun H. U. «3nextuBHbIi Kypc «MeToapl pemenus guznueckux 3amayuy: 10-11 kmacee», M., BAKO, 2007 r.
(MacTepckasi yuuTens).

2. Kawmenenkuii C. E., OpexoB B. I1. «Meroauka pemenus 3a1a4 o ¢u3nKe B cpeHer mroie», M., ITpocsemenue, 1987 r.

3. PomameBuu A. U. «®uzuka. Mexanuka. 10 kiacc. Yuumcs pemars 3agaun», M., Jlpoda, 2007 r.

4. banam B. A. «3agaun no gusrke U METObI UX pelieHus», M., mpocsenienue, 1983 r.

5. SBopckuii b. M., Cenesnes 0. A. «CnpaBouHOe pyKOBOJCTBO 10 (hU3UKE JIJIs MOCTYNAOIINX B BY3bI U J1JIS

camooOpazoBanusi», M., Hayka, 1989 r.

6. bobGommuHa C. b. «EI'D. ®uzuka. [IpakTiKyM 10 BBITIOJIHEHUIO TUMOBBIX TECTOBBIX 3a1aHuiiy, M., Dk3amen, 2009 r.

7. Kypamosa C. A. «EI'D. ®usuka. Paznarounsiii Matepuan TpeHUPOBOUYHBIX TecToBy, CI16, Tpuron, 2009 r.

8. MockaneB A. H., Hukynosa I'. A. «I'0TOBUMCS K €IMHOMY IOCY1apCTBEHHOMY
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Jlureparypa /uis 00y4ar0muXcs

PomameBuu A. 1. «®uszuka. Mexanuka. Yuumcs pemiars 3agaqdu. 10 kimaceyn, M., Ipoda, 2007 r.

Munbko H. B. «®u3uka: nonubiit kypc. 7-11 knaccel. Mynbrumeauiinbsiii penetutop (+CD)y», CI16, 2009 r.

banam B. A. «3agauun o ¢pusuke u MeTo bl uxX pemeHus», M., [Ipocsemenue, 1983 r.

Kozen C. M., Koposun B. A., Opnos B. A. u ap. «®uzuka. 10—11 ki.: COOpHHK 3a71a4 C OTBETAMH U PEHICHUSIMUY, M.,
Mmuemo3suna, 2004 r.

Manunaun A. H. «Coopauk BompocoB u 3a1a4 1o ¢usuke. 10—11 xnacces», M., [Ipocsemenne, 2002 T.

Menenun I'. B. «®u3uka B 3aja4ax: SK3aMEHAIMOHHBIE 3a]1a4u ¢ pemeHusasMu», M., Hayka, 1985 r.

Yepuoyuan A. U. «®@u3uka. 3agaum ¢ OTBETaMHU U pemieHussMu», M., Beicmias mkona, 2003 r.

Crenanosa I'. H. «C6opnuxk 3amau no ¢usuke: ans 10-11 kinaccoB 0011eo06pa3oBaTeNbHBIX YUpexKaeHun», M.,
npocsenienue, 2000 r.

eSS

PN

Hnmepnem — pecypcwi

1) http://experiment.edu.ru/ - KOJUIEKIMS BUCOIKCTIEPUMEHTOB (PeiepalibHOro mopTajia 001Iero 0opa3oBaHuUs
2) http://school-collection.edu.ru/ - koyeKIus 00pa3z0BaTEIbHBIX PECYPCOB JIJIS IITKOJIBI

3) http:/ntpo.com/physics/opening.shtml - oTKpbITHS B PU3HKE

4) http://physics.nad.ru/physics.htm - anumarust puznueckux MpoueccoB

5) http://ege.edu.ru/ - dbenepanbHbIil MOPTAT €IUHOTO TOCYAAPCTBEHHOTO SK3aMEHa

6) https://sdamgia.ru/ - o6pa3zoBaTeNbHbINA MOPTAT AJI MOJTOTOBKHU K IK3aMEHAM.
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