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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM U TPEeOOBAHUM K pe3ysibTaTaM OCBOCHUS Ha
yII1yOI€HHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHON MPOTPaAMMBI,
npencrasieHHbix B GI'OC 00O, a Takxke ¢ yuérom (enepanbHoil paboyeit
nporpaMmbl BocnuTaHuss U KoHuenuuu mnpenojaBaHus y4yeOHOTo MpeaMera
«DusukKay.

Conepxanue mporpaMMbl 10 (U3WKE HAIMPaBICHO HA YIOBJICTBOPEHUE
MOBBIIIEHHBIX 3aMPOCOB O0YYAIOMIMXCS, CTpEeMSIUXCcsi K Oojee TIIyOOKOMY
OCBOCHMIO (U3MUECKUX 3HAHWM, U HAa (OPMUPOBAHUE ECTECTBEHHO-HAYYHOMH
IPaMOTHOCTH oOyuaromuxcsi. B mporpamme mno (u3uMke yYUTHIBAIOTCS
BO3MOKHOCTH y4eOHOTo npeamera B peanuzanuu tpedoannii @I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3yjibTaTaM OOy4eHHUs, a
TaK)X€ MEXKIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIeT0 00pa30oBaHuUs.

[Iporpamma 10 (u3MKe yCTaHABIMBACT paclpeieeHre Y4eOHOro
Marepualia Mo TrojaM oOydeHus (IO KjaccaM), MpeajiaraetT MNPUMEPHYIO
MOCJEA0BAaTEILHOCTh HW3YYEHUs] TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
IPEIMETHOTO COICPKAHUSA U yUETE BO3PACTHBIX 0COOCHHOCTEH 00YyJarOIITNXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C IENbIO OKAa3aHUS METOIUYECKOM
MIOMOIIY YYUTENIO B CO3/ITaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®dusuka SABISETCS CHUCTEMOOOPA3yIOIIUM IS €CTeCTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3UYECKHE 3aKOHBI JIEKaT B OCHOBE
IPOIICCCOB M SBIICHWM, HM3ydaeMbIX XHUMHEH, OHMOJOTHEH, acTpOHOMHEH H
¢dusnueckoii reorpadueit, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHUHY MUDA,
MpeaocTaBisieT HauOojee sCHble OoOpasilbl MPUMEHEHUS HAy4YHOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0a MOJYyYeHUS JOCTOBEPHBIX 3HAHUW O MUPE.

OpnHa w3 raaBHBIX 33/1a4 (U3HUECKOr0 00pa30BaHUs B CTPYKType 0OIIero
oOpa3oBaHusi COCTOUT B (hOPMHUPOBAHUM €CTECTBEHHO-HAYYHON TPAMOTHOCTU U
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenune ¢usuku Ha yrayOJEHHOM ypOBHE Mperojiaraet yBEepeHHOE
BJIaJICHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOITUMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCT:

Hay4YHO OOBSCHSTH SIBJICHUS;

OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYyYHOT'O UCCIEIOBAHUS;

MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAYYHBIE I0KA3aTENbCTBA IS
MOJIyYE€HUS BBIBOJIOB.



Ilenmn w3ydenuss (pu3WKM Ha ypOBHE OCHOBHOTO 0OOIIEro 00Opa3oBaHUS
omnpenencHsl B KoHrenmuu npenogaBaHus ydeOHoro mnpeamera «DPusnka B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, pearu3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIE MPOTPaAMMBbl, YTBEPKAEHHOW pEIICHUEM
Konnernn Munucrepctsa npocsemenus Poccuiickoid @eaepanuu (IpoTOKOI OT
3 nekaOps 2019 r. Ne [1K-4BH).

Lenu nzydenus: Gpu3MKu Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpPECA U CTPEMIICHUS OOYYaIOIUXCsl K HAYYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE MIPEACTABICHUN O HAYYHOM METO€ MO3HaHUs U (POPMUPOBAHUE
HCCJIEI0BATEIIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

dbopMHupOBaHWEe YMEHUH NPUMEHITh (PU3NYECKHE 3HAHUS W HAYIHBIC
JIOKa3aTeIbCTBA JIJ11 OOBSICHEHUS! OKPYKAIOIIUX SBJICHUIA;

dbopMHupOBaHUE TIPEACTABICHUA O POIM (U3WKU IS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  cdepax  Oymymiein
podeCCUOHAIBHOM JIESTEILHOCTH, CBSI3aHHOW C (U3MKOHM, MOATOTOBKA K
JanbHEHIIeMy 00y4YeHHUIO B 3TOM HAMPaBIICHUN;

dbopMHpoBaHWE TOTOBHOCTH K JaJbHEHWIIEMYy W3y4YeHHUIO (PU3UKM Ha
yriyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIUX Mpodriie oOydeHHsS Ha
YPOBHE CPEJHETO 00111ero 00pa3oBaHus.

JlocTrkeHue ATUX IeJied MporpaMmsbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

npUOOpETeHNE 3HAHUI O TMCKPETHOM CTPOCHHUH BEIIIECTBA, MEXaHUYECKHUX,
TETJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;

puoOpEeTeHNE YMEHUN aHAIM3UPOBATh U OOBACHATH (PU3NUECKUE SIBICHUS
Ha OCHOBE M3YUYCHHBIX (PU3NUYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHE METOJOB PCIICHHUS pPacUYCTHBIX W KA4YeCTBEHHBIX 3ajad,
TPeOYIOIMUX CO3MaHUS M WCIOJB30BaHUS (U3HUYECKUX MOJENEH, BKIIIOYas
TBOPUYECKHUE U MPAKTUKO-OPUECHTUPOBAHHBIC 3a/1a4H;

pa3BUTHE HCCIEIO0BATEILCKUX YMEHHM: HAOJIOAaTh SBJICHUS U U3MEPSTh
buzngeckue BCJINYHHEI, BBIJIBUTAThH TUIIOTE3BI U npeaiaraTh
AKCIIEPUMEHTAIILHBIE CITOCOOBI UX MPOBEPKH, INITAHUPOBATH U IPOBOIUTH OTIBITHI,
AKCIIEPUMEHTAIILHBIC WCCIICIOBAHUS, AHAJTU3UPOBATH TMOJYYCHHBIC NaHHBIE U
JIeaTh BBIBOIBI;



OCBOEHHE MPUEMOB paboOThl ¢ MHpOpMaIuell (PU3NIECKOTO COMEpKaHus,
BKJTFOYast THGOPMAIIHIO O COBPEMEHHBIX TOCTIKCHUSIX (PU3UKHM, HHTEPITPETAITIS
U KPUTUYECKOE OlIEHUBaHUE HH(POPMALIUU;

3HAKOMCTBO €O chepamu mpodeccHoHaNbHOM NesATeIbHOCTH, CBA3aHHBIMU
¢ GUBHUKOI, 1 COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAaHHBIMHM Ha JTOCTHIKCHUSIX
(du3znyecKoil HayKu.

Ha wusydyenue ¢usuku (yriayOnéHHBIM YpOBEHb) Ha YPOBHE OCHOBHOTO
obmero obpazoBanus orBoautcs 340 ydacos: B 7 kimacce — 102 yaca (3 yaca B
Henento), B 8 kinacce — 102 ygaca (3 gaca B Henento), B 9 kinacce — 136 vacos (4
yaca B HEJICIIIO).



COILEPKXAHUE OBYYEHUA
9 KUIIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexanuveckoe nBrkeHne. MarepuanbHas Touka. CrmocoObl ommcaHus
MEXaHUYECKOTO JIBIXKCHMs: TaOMWYHBIA, rpaduyecKuil, aHaTUTHYECKUH.
Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHXKEHUSI.

BekTopHble BENWYMHBI, OMNEpAlMM C BEKTOpPaMHU, MPOEKIMH BEKTOPA.
Pamnyc-BexkTop MarepuanbHOM  TOYKM, IIEPEMEIICHHE Ha  IUIOCKOCTH.
PaBHOMEpHOE mpsIMONMHENHOE ABMXKEHWE. HepaBHOMEpHOE MNPSIMOIMHENHOE
nexkeHue. CpelnHsss U MTHOBEHHAash CKOPOCTh TeJla MPU HEPAaBHOMEPHOM
JBH>KCHUU.

Yckopenne. PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE NBUKECHHUE. Y CKOPECHHE
cBoOOaHOTrO najgeHust. OnbeITe! [ anuies.

I'paduueckas unTEepnpeTanys yCKOPEHUs, CKOPOCTH, MPONUEHHOIO IMyTH U
IIEpEMELICHHUS IS IPSMOJIMHENHOTO JBUKEHUS.

JIBroKeHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBIJKEHUE M0 OKPYXKHOCTH. JIMHEMHas CKOPOCTb, YTJIOBasl CKOPOCTb,
Meproj U 4acToTa oOpallleHus] TP PaBHOMEPHOM JBHKEHUU O OKPY>KHOCTH.
CKopoCTh ¥ YCKOPEHHUE TP ABUKEHUHU 110 OKPYKHOCTH.

BekTop cunbl. PaBHOAEHCTBYOIIAS CUIIA.

Ileppii 3akoH Herorona. Bropon 3akoH HeroTona. Tperuii 3akoH
Herorona. [IpuHIumn cynepno3uuuu Cull.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbKEHUS,
cujia TpEHUs MOKos, Apyrue Buabl Tpenus. Koaddurment tpenus.

JIBU>KEHHE TEN IO OKPY>KHOCTHU MOJI IEVUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnyinu u nogbEéMHas cuiia Kpbiia. COBpEMEHHBIE JIETATEIIbHBIC
anmaparbl, CyJa Ha TOABOJIHBIX KpbUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBToMOOUIISIX. J[BrKeHME 1Toe3/1a HA MAarHUTHOM TTOAYIIIKE.

Cuna TsKECTM U 3aKOH BCEMHUPHOTO TATOTEHUA. J[BMKEHUE TeNl BOKPYT
IrpaBUTALIMOHHOTO IeHTpa (B ToM uyucie mianeT Bokpyr Comuua). Ilepsas
KOCMHUYECKas CKOpocTb. HeBecOMOCTh U meperpy3KHu.

PaBHOBecue MmaTepuanibHOM TOUKH. AOCOTIOTHO TBEP0€E TEyl0. PaBHOBecHe
TBEPIOrO TEJa C 3aKpPEIUIEHHOW OChIO BpamieHuss. MomeHT cuibl. LleHTp
TSKECTHU.

Nmnynec Tena. M3menenwe wummyinbca. MMnynse cuibl. Ynpyroe u
HEYNPYroe B3aUMOJEUCTBHE. 3aKOHbl M3MEHEHUS W COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBUXEHUE.



Mexanuyeckas pabota U MOIIHOCTh. PaboTa cuil TSKeCTH, YHNPYroCTH,
Tpenusi. CBs3b dHEpTrUu U padboThl. [loTeHIIMANbHAS SHEPruUsl Teja, MOAHSITOTO
HaJl TOBEPXHOCThIO 3eMiud. lloTeHuumanpHass HHEPTUs CHKATONH MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW YHEPTUH. 3aKOH U3MEHEHUS
Y COXPAHEHUSI MEXaHUUECKOIN IHEPTUH.

Jemoncmpayuu.

HaGnronenue MexaHM4ecKoro JABMXKEHHS TeJla OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHHE TyTEd W TPACKTOPUM NBUKEHUS OOHOTO M TOrO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHne ckopoCcTH U YCKOPEHUS TPSIMOJIMHEHHOTO JIBHXKCHUSL.

Uccnenoanne Npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaGnronenue nBuXKeHUS Tesa 1Mo OKPYKHOCTH.

HaOnronenne MexaHUueCKuX SIBJICHUM, TPOUCXOSIIUX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBUXEHUM OTHOCHUTEIIHBHO
KaOuHeTa (PU3UKH.

HaGnronenue paBHOBecUs T€, CBOOOHOTO MaIEHUs, KOJIeOaHUsI MasTHUKA
B MHEPLHAIBHBIX CUCTEMAX KaK MOJATBEPKICHUE NPUHIUIIA OTHOCUTEIbHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJIa OT €ro MacChl U JEUCTBYIOIIEH Ha HETO CHUIIBI.

HaOmnronenue paBeHcTBa CUJI IPU B3aMMOJICHUCTBUH TEII.

N3MeHeHne Beca Tesa Mpu yCKOPEHHOM JBUKECHUH.

IIepenauya ummnyJsibca Ipy B3aMMOAEHUCTBUHU TEIL.

[IpeoOpazoBanusi SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHue ummyJibca npu a0COTIOTHO HEYIIPYTOM B3aUMOICUCTBUU.

CoxpaHeHne UMITyJIbCca MPU YIIPYTOM B3aHUMOJICHCTBUMU.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe SHEePTHUH MPU CBOOOTHOM TaICHUH.

CoxpaHeHue SHEepruu Mpu ABMKEHUH TeJla MoJT JeHCTBUEM TIPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

KoncTtpyupoBanue TpakTta AJisi pa3roHa U JaJbHEUIIIET0 PaBHOMEPHOTO
JBIKEHUS IIAPUKA UITU TEJIEHKKH.

Omnpenenenue cpenHeld CKOPOCTH CKOJBKEHHUS OpycKa WIM JBUKEHUS
1IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHrue YCKOpEHHUsI Tejla TPU PABHOYCKOPEHHOM JBWXKCHHH I10
HAKJIOHHOM TIOCKOCTH.

Uccnenoanne 3aBUCMMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBYDKEHUY 0€3 HAaYaJIbHOW CKOPOCTH.



[IpoBepka rUMOTE3bl: €CAM TPU PABHOYCKOPEHHOM JBMKEHUH 0€3
HayaJbHOM CKOPOCTH MYTH OTHOCATCSI KaK psAJi HEUETHBIX YHMCEI, TO BpeMeHa
OJINHAKOBBI.

HccnenoBanue IBMXKEHMS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

UccnenoBanne 3aBUCUMOCTH CWJIbL TPEHUSI CKOJBXEHUSI OT CHIIBI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenue kodhduieHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOZHUKAIOIIEH B MPYXKUHE,
OT cTerneHu aedopMaluy NpyKUHBI.

Ornpenenenue padOThl CUJIBI TPEHUS TIPU PABHOMEPHOM JABUXKEHUHM TEJIa 1O
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI  YOPYTOCTHU TIpU  TOABEME Tpy3a C
HCIIOJB30BaHUEM HEMOABUKHOTO U MOABUKHOTO OJIOKOB.

Pasznen 9. Mexanuveckue Koj1e0aHus U BOJIHbI.

KonebarensHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
NEepUoJl, YacToTa, amIumMryda. [apMoHuYeckue KoyieOaHus. 3aTyXarollue
Kosebanus. BeiHyx)aeHHbIe Kosiebanus. Pe3onaHc.

MaremaTn4ecKkuil U NPy KUHHBIA MassTHUKU. [IpeBpalienue sHepruu npu
KO0JIEOATEIILHOM IBHKEHUH.

Mexannueckue BOJHBL. [IpoionbHbIe M monepedHbie BOJHBI. (CBOMCTBa
MEXaHUYEeCKUX BOJIH: MHTepepeHims u qudpakuus. JIuHa BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusi. MexaHHuecKue BOJHBI B TBEPIOM TeJE, CEMCMUYECKUE
BOJIHBI.

3Byk. PacnipocTpanenue u oTpaxkeHue 3Byka. ' pOMKOCTBh 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. MH(}pa3Byk u ynpTpa3Byk. lMcmosnb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Jemoncmpayuu.

HaOmronenune xoseOaHui Ten MO AEUCTBUEM CWIBI TSKECTU U CHIIBI
YIPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTH U HA TIPY)KUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJH (HA MOIEIH).

Habmronenue natephepeHunu 1 1uppakiiii BOJIH Ha TOBEPXHOCTU BOJIBI.

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHU PE30OHAHC.

Jlabopamopnsie pabomel u onvimol.



OnpeneneHne dYacTOTBl M MepHoja KOJIeOaHWH MaTeMaTHIeCKOTO
MasiITHUKA.

Omnpenenenre 4acTOThI U MEpUoia KoJieOaHUN NPy KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Mieproa KojieOaHuM rpy3a Ha HUTU OT JJIMHbI
HUTH.

HccnenoBanue 3aBUCUMOCTH MEpHOJa KoJeOaHU MPY>KUHHOTO MasTHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH TEpUOAa KoJieOaHUM Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MAacChl Ipy3a.

OnpITbl, JEMOHCTPUPYIOLIME  3aBHCHUMOCTh  MEpHoJia  KoseOaHuin
MPY>KUHHOTO MasiTHUKA OT MAacCChl IPy3a U KECTKOCTU MPYKUHBI.

W3mepenue ycKopeHHst CBOOOJHOTO MaCHHUSL.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ H JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  IOJie.  DJIEKTPOMAarHWTHbIE BOJHBIL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH. Illkanma snexkTpomarHUTHBIX BOJNH. Mcnosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH I COTOBOM CBs3u. Pammonokamus. Kocmuueckas
CBSI3b.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BOoTHOBBIE CBOMCTBA
cBeTa: uHTepdepeHus U TUPPaKIus.

Hemoncmpauuu.

CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.

Nurtepdepentus u audpaxiys cBeTa.

Jlabopamopnsie pabomul u onvimol.

N3yyeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C MOMOILIBIO MOOUIBHOTO
TenedoHa.

[IpoBenenne ombpITOB MO HaOMIOACHHIO MHTEpdEepeHInn U audpakiuu
CBETA.

Pa3nen 11. CBeroBbIe ABJICHHUS.

JlyueBass MoJlienb cBeTa W reoMeTpuyeckasl ontuka. VMcTouHuku cBerta.
[IpssmonuueiiHoe pacnpocTpaHeHue cBeta. 3armenuss ConHua u JIyHBL
Otpaxxenne cBera. Ilmockoe 3epkano. 3akoH orpaxeHus cBera. [loctpoenue
M300pakeHH, CPOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBera. 3akoH mpenomiieHHs cBeta. [lomHoe oTpakeHue
cBera. Mcnonb3oBaHHWE TMOJHOTO OTPAXEHUS B ONTHYECKUX CBETOBOJAX,
ONTOBOJIOKOHHAS! CBSI3b.

JImnza, xox mydenn B smH3e. Dopmyna ToHkoM JmH3bL. [locTtpoenune
n300paxeHnii, CHOPMUPOBAHHBIX TOHKOW IJMH30M. OnTuyeckas cucreMa



doToammapara, MEUKpPOCKOTa W TeJecKoma. [7a3, Kak ONTHYecKas CHCTEeMa.
bnu3opykoCTh 1 TambHO30PKOCTD.

Paznoxenue Oenoro cBera B crnektp. Onbitel HbloToHa. CrokeHue
CIIEKTpAJIbHBIX LBETOB. J(ucnepcus ceera.

Jemoncmpayuu.

[IpsAMonHEHOE pacIpOCTPaHEHHE CBETA.

OTtpaxeHue cBera.

[Toydyenue n300pakeHUM B IMIIOCKOM 3€pKaje.

[Ipenomnenue cpera.

OnrTryeckuii CBETOBO.

Xon nyyel B coOuparolieit JInH3e.

XoJ1 Iy4el B pacCErBArOIICH JIMH3E.

[Toyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

Mopens rnasa.

Pa3noxenue 6eoro cBeTa B CIIEKTP.

[Tomyyenue 6eoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne 3aBUCHUMOCTH yIJIa OTPAKEHUS CBETOBOrO Jiyda OT Yrja
MaICHUA.

N3yuenne cBONCTB N300pakeHUsI B TUIOCKOM 3epKalie.

UccnenoBanne 3aBUCUMOCTH yrja MOpPeJIOMJICHUS OT yrja MNaJcHus
CBETOBOIO JIyya Ha TPAHUILE «BO3IYyX—CTEKIIOM.

[Tonyuenue n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Onpenenenue POKYCHOTO PacCTOSHUS U ONTUYECKOW CHJIBI COOUparoIieit
JIVH3BI.

OnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CIICKT).

OnbITEl O BOCHPHUSATHIO IIBETA MPEAMETOB MPU WX HAOIIOACHUU 4Yepe3
[IBETOBbIE (DUIIBTPHI.

Pa3nea 12. KBanroBble siBJI€eHUS.

Omnewitel Pezepdopaa u muranerapuas moaens atoma. Monens atoma bopa.
Hcnyckanue u norsoumeHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(pa-, Oera- u ramma-uznydeHus. CTpoeHue
aTOMHOrO siipa. HykinonHasa Mmozens atomHoro siapa. M3oronsl. PagnoakTuBHbie
npespamienus. [lepuon nonypacnaga aToMHbIX sAep. JeiicTBre paiiOaKTUBHBIX
M3JIYYEHUI HA )KUBBIE OPraHU3MBI. 3alllMTa OT PAAMOAKTUBHOTO U3ITyYCHUSI.

SAnepHblie peakuu. 3aKOHbI COXPAHEHHUS 3apsI0BOIO U MACCOBOTO YHCEN.
DHeprus CBsi3M aTOMHBIX sAnep. CBs3b Macchl U 3HEpruu. Peakuuu cuHTe3a U



nenenus anep. Vcrounuku sHeprum CosiHIA M 3BE3M. SnepHas SHEpreTHka.
DKOJIOTHYECKHE MPOOJIEMBI IAEPHON SHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3ITy4YEeHHS U TTOTJIONICHUSI.

CrexTpbl pa3au4HbIX Ia30B.

CnekTtp BoJOpoOa.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTyYCHUH.

Peructpatius nznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

HaGnrogeHue CrulonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

HccenenoBanue TpEKOB: H3MEPEHUE SHEPTUN YACTULIBI ITO TOPMO3HOMY ITyTH
(no dhortorpadusam).

N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpHUTEIBbHO-00001AOIIUI MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIIIHIT MOYJIb npeaHa3HaYeH TUTSt
CUCTeMaTHU3allud U O0O0OOIIEHHS MPEIMETHOTO COJAEp)KaHUS U  OIbITa
JESTENIbHOCTH, TNPUOOPETEHHOTO MpPU M3YyYEHUH BCEro Kypca (U3HKHU
yrayONE€HHOTO  YpOBHsS, a Takke [JIsi TOATOTOBKM K  OCHOBHOMY
rocyapCTBEHHOMY SK3aMeHY Mo (usuke.

B mnpouecce wu3ydeHHs [aHHOTO MOZYJI PpEATU3YIOTCd M IOJYyYaroT
JalbHENIee pa3BUTHE Yy4yeOHblEe IEHCTBHUS, 00ecrneuyMBarOIIUe JIOCTHIKEHUE
NPEIMETHBIX W METANpeIMETHBIX PE3yJbTaToB OOy4eHHs, (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHON T'PaMOTHOCTU: OOBSICHEHHWE U OINHCAHHWE SIBICHUN Ha
OCHOBE TNPHUMEHEHHUs (U3NYECKUX 3HAHMM, MCCIIEOBATENbCKUE JIEUCTBHUS
(BBLABMIKEHHE TUIOTE3, MOCTAHOBKA 1€MW U IUIAHUPOBAHUE HCCIEIOBaHUS,
aHaJiu3 IaHHBIX U MOJYYE€HHE BHIBOJIOB).

[IpeanoutuTenbHO (OPMON OCBOEHUST MOJIYJIA SBISETCA TMPAKTHKYM,
nporpamMma KOTOpOro BKJIFOYAET:

pelieHre 3ajiay, OTHOCAIIMXCS K pa3ju4yHbIM paszjiesiaM U TemMaM Kypca
(GU3HUKH, B TOM YKCIE 33]]a4, UHTETPUPYIONTUX COJAEPKaHUE PA3HBIX Pa3/IeIoB;

BBITIOJIHEHHE JTa0OPATOPHBIX pabOT M OMBITOB (BKJIFOYAsi pAOOTHI U OTBITHI
U3 MepeyHel K pa3jennaM Kypca) B YCIOBUSIX CAMOCTOSITEILHOTO TIaHUPOBAHUS
MPOBEJICHUS HCCJIE0BaHusA, BbHIOOpa M OOOCHOBAHHUS METOJa H3MEPEHUS
BEJTUYHH, COOPKH IKCIIEPUMEHTATHHON YCTAaHOBKY;

BBITIOJTHEHHE  MPOOJEMHBIX  3aJaHUil  MPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa (3aJaHusl MO €CTECTBEHHO-HAy4YHOW IPaMOTHOCTH), B TOM YHCIIE
3aJIaHUI C MEKITPEAMETHBIM CO/ICPKAHUEM;



paboTy Haj TPYNIOBBIMH WIM UHIUBUAYAIbHBIMH  MPOEKTaAMU,
CBSI3aHHBIMH C COJIEp)KaHMEM Kypca (PU3UKH.

N3yuenne nmoBTOpUTETHLHO-0000IIAIONIET0 MOTYJISI MOXKET 3aKaHUUBATHCS
IPOBEJICHUEM JIHUArHOCTUYECKOM pabOThI 3a Kypc PU3UKH yriayOIEHHOTO YPOBHS,
BKJIFOYAIOUIEH 3aJlaHus Pa3HOrO YPOBHS CIOKHOCTH. Pe3ynbTaThl BBITOIHEHUS
JAMArHOCTUYECKOM  paboThl  MOTYT  IOKa3blBaThb CTENEHb T'OTOBHOCTHU
oOy4Jaronmxcsi K OCHOBHOMY TOCYIapCTBEHHOMY SK3aMeHY 10 (DU3UKE, a TaKKe
CBHUJIETEIIbCTBOBATH O  JOCTUTHYTOM  YPOBHE  €CTECTBEHHO-HAY4YHOM
TPaMOTHOCTH.



[UNIAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA IIPOTPAMMBI 110
OU3MKE HA VIJIYBJIEHHOM VYPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHIA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
HaMpaBJIeHO Ha JOCTIDKEHHE JIMYHOCTHBIX, METAlpeAMETHBIX U IMPEeIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynprare wusyueHuss (PU3MKK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y o0y4aromierocst OyayT copMUpOBaHbI CICYIONINE TUIYHOCTHBIC
pEe3yJbTaThl B YACTHU:

e l)nampuomuuecxkozo eocnumanus:

NpOSIBIECHWE HWHTEpeca K KCTOPUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GU3NIECKON HayKH;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2)2parxcoanckozo u OyXo08HO-HPAGCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO
3HAYUMBIX U ITUUYECKUX MPOoOJieM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTUXKEHUU (PUUKY;

OCO3HAHHME BAXXHOCTU MOPATHHO-ITHUYECKUX MPUHIUIIOB B JACATEILHOCTH
YYEHOTI0;

e 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSITUE ICTETUUECKUX KaueCTB (PU3NUecKkoil HayKu: €€ rapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HAyuHO20 NO3ZHAHUA:

OCO3HAHWE IEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa
MO3HAHHUSI MUPA, OCHOBBI PA3BUTHSA TEXHOJOTWM, BAXXHEUIIEHW COCTAaBIISIOIICH
KYJIBTYPBI;

OpUEHTAIlMs B JICATCIIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHbBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAyYHOH JHO003HATEIHHOCTHU, UHTEpPECA K HCCIIENOBATEIHCKON
NeATEIIbHOCTH;

o 5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHATNLHO20 ONAZONOTIYUUA:

OCO3HaHWE LIEHHOCTH 0e30macHoro oOpas3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTH TIpaBWJ O€30MacHOrO TOBENCHHUS Ha



TpaHCOpPTE, HA JOpPOrax, C JJIEKTPUYECKHUM M TEIUIOBBIM OOOpPYAOBAHUEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedUIeKCHUH, MPU3HAHUE CBOETO IMpaBa Ha
OIIKOKY U TAaKOT'0 ke Mpasa y APYyroro 4yejJoBeKa;

e 6)mpyooeozo eocnumanus:

AKTUBHOE y4yacTHE B PEIICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHnu3alii, ropojia, Kpas) TEXHOJIOTMUYECKOU U COIUaIbHOM
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

UHTEPEC K MPAKTUYECKOMY U3YUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (PU3UKOM;
o 7)IK0ON102UUECKO20 60CRUMAHUA:

OpUEHTaIMs Ha MpUMEHEHHE (DU3NYECKUX 3HAHUU JJIS pPEIICHUs 3ajad B
00JIaCTU OKpYyXaloled Cpenbl, IUIAHUPOBAaHUS TIOCTYNKOB W OICHKUA UX
BO3MOKHBIX MTOCHEACTBUN 7151 OKPY>KAIOILLIEH CPEIbI;

OCO3HaHHE TI00ATBHOTO XapaKTepa HKOJOTHUUECKUX MPOOJeM U MyTel Ux
pelieHus;

o 8)aoanmavuu K UIMEHAIOWUMCA YCTI06UAM COUUATLHOU U RPUPOOHOU
cpeowvl:

NOTPEeOHOCTh BO B3aMMOJICHCTBUU TIPU BBIMOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMTPABIICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM IPYTHX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO
NEATEIIbHOCTD;

NoTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUM, YMEHUU (hOPMYIHPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HMUECKUX 00BEKTaX U SABJICHUSIX;

oco3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEU B
o0nacTu GU3UKY;

IUTAHUPOBAHUE CBOETO PAa3BUTHS B MPHOOPETEHHH HOBBIX (PU3MUECKHUX
3HAHUM;

CTpEeMJICHHE aHATTM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IBI, 00IIIECTBA
Y YKOHOMHUKH, B TOM YHUCJIE C UCTIOJI30BaHUEM (PU3UUECKUX 3HAHMIA;

OLICHKA CBOMX JECHUCTBUM C YYETOM BIMSAHUA HA OKPYXKAKOUIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX TIOCTEACTBUH.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbrare ocBOEGHHS TpOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO
obmero  oOpazoBanus y  oOywaromierocs  OyayT  cpOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOUAIOIIHIE MO03HABATEIIbHBIC



YHHUBEpCaJbHble Y4eOHbIE JCHCTBHS, KOMMYHUKATUBHBIC YHHBEpPCaJIbHBIC
yueOHbIE JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC IEHCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbI€ 1eiiCTBUS
ba3oBble Joruvyeckue 1eicTBUS:

BBISIBJISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(sBIIEHMI ), KITaCCU(UIIMPOBATH UX;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CJICACTBCHHBIC CBS3U TMPU HM3YYCHHH (DU3UICCKUX
SABJICHUM W TIPOLIECCOB, JI€NaTh BBIBOJBI C HCIIOJIb30BAHHUEM JCAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKJIIOYEHUH, BBIIBUTaTh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKHUX BEJIMYUH,

CaMOCTOSTENIbHO BBIOMPATh CIIOCO0 pelieHns yueOHOi PU3nyecKkon 3a1aun
(cpaBHEHHME HECKOJIBKUX BaPHAHTOB PEIICHUS, BEIOOP HAO0JIEE MOAXOISIIETO C
y4€TOM CaMOCTOSITEJIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

HCITOJIH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAM HHCTPYMEHT ITO3HAHMUS;

MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY TUTaHY OIIBIT, HECIIOXKHBIH
(U3UIECKHIN IKCIIEPUMEHT, HEOOJIBIIIOE UCCISA0BAHNE (PU3HUESCKOTO SIBICHUS;

OIICHMBAaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MIPOBEAEHHOTO HAOIIOICHUS, OTIBITA, MCCIICTIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (U3HUUECKUX
IIPOLIECCOB, a TaK)X€ BBIBUTATH TPEJIOIOKEHUS 00 WX Pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh Pa3INYHBIC METOJIbI, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orbope wuHOpMaAIUU WIM JAaHHBIX C YYETOM TPEIJIOKCHHOW Yy4eOHOM
(bu3uYeCKON 3a1a9H;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh W MHTECPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUIOB M OPM IIPEICTABICHHSI;

OIICHUBATh HAAEKHOCTh WH(OOpPMAIMU TIO KPUTEPHUSM, MPEATI0KEHHBIM
yaHuTENIeM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITEIIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh ONTHUMaJbHYIO (QopMy mpeacTaBlICHHS
uH(pOpMaIMK ¥ WLTIOCTPUPOBATH pEllaeMble 3a7a4d HECJI0KHBIMH CXEMaMH,
ayuarpaMMaMu, HTHOU rpaduKoil ¥ uX KOMOMHAIIUSIMHU.



KoMMyHuKaTHBHbIE YHHBEpPCcAIbHbIE YYeOHbIe 1eHCTBUS:

B XOJie OOCYyXJeHHs y4eOHOro MaTepualia, pe3ysbTaToOB JIabOpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI U
BBICKA3bIBAaTh HWJICW, HAIICJIICHHBIE HA peIIeHHWE 3aJaud U TOJICpKaHUE
0J1aro’KeaaTeIbHOCTH OOIICHMS,

COTIOCTABJISATH CBOM CYXKJEHUSI C CYXJICHUSIMH JIPYTHMX YYaCTHHKOB
Jyajora, 0OHapyKHUBaTh Pa3Inure U CXOJACTBO MO3UIINM;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJUYHO TPEICTABIIATh PE3YIbTaThl BHIMIOJHEHHOTO (PH3NYECKOTO OMBITA
(?KCcIIepuMeHTa, UCCICAOBAHNS, POEKTA);

MIOHUMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMAHHOW U MHAUBUIyaIbHON
pabOThI IPU PELIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBIL;

MIPUHUMATH TIEJIM COBMECTHOM JCATEIHHOCTH, OPTAaHW30BBIBAThH JICHCTBUS
Mo e€ JTOCTHMKEHUIO: PACIPEACIIATh POJIH, 00CY AaTh MPOIECCHl M PE3yIbTaThI
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJTHATH CBOKO YacTh paOOThI, TOCTUTAs KaueCTBEHHOI'O pe3yjIbTara Io
CBOEMY HAIPABJICHUIO W KOOPJAWHUPYS CBOU JACHCTBUS C JIPYTUMU WICHAMH
KOMAaH/IbI;

OIICHMBAaTh KAa4eCTBO CBOCTO BKJIaJa B OOMIMA MPOMYKT IO KPUTEPHIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:
BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YU4EOHBIX CUTYalUsAX, TPEOYIOIIUX
IUTsl petieHust (PU3NYEeCKUX 3HAHUM;
OpUEHTHUPOBAThCA B  PA3JIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHAMBUAYAJIBHOE, IPUHATHE PELICHMS B TPYNIE, IPUHATUE PELICHUIN TPYIIIOi);
CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pelleHus: (pU3nuecKom 3a1auu win
IUIaH HUCCIIEIOBaHUs C YYETOM UMEIONIMXCA PEeCypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pELICHUH;
JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.
CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN HHTEJJICKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U Npejiararh IjaH €€ N3MEHEHNUS,
OOBSACHATH TPUYMHBI  JOCTHKEHHS]  (HEJIOCTHUKEHUS) PE3yJbTaTOB
JESITEIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;



BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTH (B TOM YHKCIIE€ B XOJI BHIIIOJIHEHUS
(U3UYECKOTO MCCIEOBAaHUS WIIM TPOECKTA) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHHUBIINXCS CUTYyallul, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIMX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEJIH U YCIOBUSIM.

CTaBUTH ce€0s1 HA MECTO JAPYTOro YeJOBEKa B X0JI€ CIOpa UM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYroro.

pU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHnH GU3NUEeCKUX 3a7ad WIn
B YTBEP)KJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYTOroO.

IHNPEIMETHBIE PE3YJIBTATDBI
K koHny oOyueHus ¢ 9 knacce npeaMeTHbIE pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy 00OYUAIOIIUXCS YMEHUI:

WCIIONB30BaTh  MOHATHS  (cucTemMa  OTCcu€Ta,  OTHOCHTEIHHOCTH
MEXaHMYECKOTO JBM)KCHHS, HEBECOMOCTb M TIEPErPy3KH, ILEHTP TSKECTH,
MEXaHWYECKHUE BOJHBI, 3BYK, MH(pa3BYK M YIbTPa3BYK, DJIEKTPOMATHUTHBIC
BOJIHBI, PEHTIEHOBCKOE M3JIy4Y€HHe, IlIKajda dJICKTPOMArHUTHBIX  BOJH,
UCTOYHHUKHU CBETa, OJIM30pPYKOCTh U JAIbHO30PKOCTh, CIIEKTPbl MCITyCKaHUS U
MOTJIOIIECHHSI, anb(a-, OeTa- M TamMma-u3Iy4yeHUs, H3O0TOIbI, SJAEpHas U
TEpPMOsZICpHAsE YHEPTeTHKA) M CHUMBOJUYECKHH SI3bIK (DM3UKH TIPU PEIICHUU
y4eOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO pa3iuyarh sBJICHHUS (paBHOMEpPHOE M  HEPaBHOMEPHOE
OpSMOJIMHEWHOE [BUKEHHE, PABHOYCKOPEHHOE MPSIMOJMHEMHOE JIBUYKEHUE,
cBOOOMHOE TaJICHWE Tel, ABWKCHHE IO OKPY)KHOCTH, B3aWMOJCUCTBUE TEI,
paBHOBECHE MAaTEPHATBLHOM TOYKH, PEAKTUBHOE JBIDKEHUE, HEBECOMOCTb,
Kosie0aTeIbHOE JBMKEHHE (TapMOHUYECKHE, 3aTyXarollue, BbIHYKICHHbIC
KoseOaHus1), pe30HaHC, BOJHOBOE JBMIKEHHUE (PACIpOCTPAHEHUE M OTPaKECHHE
3ByKa, HHTEpepeHus 1 AU pakiius BOJIH), MPSIMOJUHEHHOE pacpoCTpaHEHHE,
OTpaXCHHE W TPEIOMIICHHE CBETa, IMOJHOE BHYTPEHHEE OTpakKCHHE CBETa,
pasjoxeHue Oenoro cBeTa B CHEKTP U CIOXKEHHE CIEKTPalIbHBIX IIBETOB,
€CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOr0 CIEKTpa
W3IIy4CHHs) 10 OMHMCAHWIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINUX TaHHOE (PU3UIECKOE SBICHUE;

pacrmo3HaBaTh TPOSBICHHE W3yYEHHBIX (U3MUECKUX  SBICHUN B
OKpYXKaroieM Mupe (B TOM 9UCiIe PU3NUECKHUE SIBJICHUS B IPUPO/IE: IPUIIUBHI U
OTJIUBBHI, IBMKeHUE T1aHeT COJTHEYHOM CUCTEMBI, PEAKTUBHOE JIBUYKEHUE JKUBBIX
OpraHU3MOB, BOCIIPUSITUE 3BYKOB KMBOTHBIMH, 3EMJIETPSACEHUE, CEHCMUUECKUE
BOJIHBI, I[yHaMH, D3XO0, LIBeTa TeJ, ONTUYECKHE SBICHUS B MPUPOJE,
OMoJOTHYECKOe JEHCTBUE BUIAUMOTO, YIbTpPadUOJIETOBOIO M PEHTTEHOBCKOIO



U3ITyYeHUN, €CTECTBEHHBbI paauOaKTHUBHBIA (OH, KOCMHUYECKHE JIyYH,
PaAMOAKTUBHOE U3ITyYE€HUE MPUPOIHBIX MUHEPAJIOB JIEUCTBUE PAIMOAKTUBHBIX
U3Iy4YEHU Ha OpraHu3M 4YeJIOBEKa), IMPH 3TOM IEPEBOJIUTH MPAKTUUYECKYIO
3aJ1a4y B yueOHY0, BBIIEIIATh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKN) (PU3NUECKUX
SIBJICHUM

OTMUCHIBATh U3yYEHHBIE CBOMCTBA TN M (PU3NYECKUE SIBICHUSA, UCTIONB3YS
¢usnyeckue BeENIWYMHBI (CPEAHsII W MIHOBEHHAas CKOPOCTb Tejla IpH
HEPABHOMEPHOM JIBM)KECHUH, YCKOPEHUE, NTEPEMELICHUE NP PABHOYCKOPEHHOM
OPSIMOJIMHEWHOM  JIBJKEHHH, YIJIOBas CKOPOCTb, LEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, Cujla TPEHUs, CWIa YIOPYroCTH, CHJIA TSXKECTH, YCKOpPEHUE
CBOOOIHOTrO MaJeHus, BEC TeJa, HEHTP TSHKECTU TBEPAOIO TeJla, UMITYJIbC TEa,
UMIYJIbC CHJIBI, MOMEHT CHJIbl, MEXaHHueckas paboTa M MOUIHOCTb,
NOTCHIMAJIbHASL DJHEPrus Tejla, IOAHITOrO HAJX IOBEPXHOCTBIO 3EMIIH,
MOTEHIMAbHAs 3HEPIrUsl CHKATOM MNPYKUHBI, KUHETHYECKasl 3HEPrus, MOJIHas
MEXaHWYecKas »dHEeprus, MNepuoJ U  4YacToTa KoJeOaHWUW, TEepUOL
MaTE€MaTUYECKOro U MPY>KMHHOTO MAasATHUKOB, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa U
BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEIb MPEIOMIICHHSI CPEJIbl), IPU ONIUCAHUN
IPaBUJIBHO TPAaKTOBAaTh (PU3MUYECKUI CMBICT HCHOJB3YEMBIX BEIUYMH, HX
00O3HAaUeHUs W €AUHMIBl (U3UYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIbI,
CBA3BIBAIOIIME JAHHYI (PU3WYECKYI0 BEIMYMHY C JPYTMMH BEJIMYHHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMICTBa Tes, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3YsI 3AKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHHUS, IPUHIIMII
CYNEPIO3ULIMHA CHJI, IPUHLHUIT OTHOCUTENIbHOCTH ['anunes, 3akoHsl HbroToHa,
3aKOH COXPAaHEHHsI UMITYJIbCa, TEOPEMY O KHHETUYECKON dHEpruu, 3akoH ['yka,
3aKOH bepHysuin, 3aKOHBI OTPa)KEHHUS U MPEJIIOMIICHUS CBETa, (POPMYILy TOHKOMN
JIMH3BI, IJIAHETAPHYIO MOJENb aTOMa, HYKJIOHHYIO MOJIEJIb aTOMHOIO sJpa,
3aKOHBI COXPAHEHMSI 3apsI0OBOTO U MACCOBOI'O YMCEN MPH SAEPHBIX PEaKUUsX,
P 3TOM Pa3InvaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M €r0 MAaTEMATUYECKOE
BBIPAKEHUE;

CTPOUTH (PU3NYECKUE MOJIEIH PEATbHBIX 0OBEKTOB, POLIECCOB U SIBICHUH,
BBIICTISATh NIPU 3TOM CYIIECTBEHHbIE U BTOPOCTENEHHBbIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SBJIICHUM, NPUMEHATh (U3MUECKHE MOAENU [Uisi OOBICHEHHS
(u3HUECKUX MPOILIECCOB U PEIICHUS YUEOHBIX 3a/1a4;

OOBSACHATH (PU3HUECKUE SIBICHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
B KOHTEKCTE€ CHUTYyallMd NpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KauyeCTBEHHbIC 33/J1a4d, B TOM YHKCJEe TPeOyIoIlhe YHCICHHOTO OLEHUBAHUS
XapaKTEePHbIX 3HAUCHUHN (PU3NYECKUX BEITUYMH, IIPU TOM BBIOMPATh aIEKBATHYIO



(U3UYECKYIO MOJIEITb, BBISIBISATH MPUINHHO-CIICICTBEHHBIC CBS3U U BLICTPAUBATh
JIOTUYECKYIO LEMOYKY PACCYKAEHUM W3 2—3 IIaroB C ONOpPOM HA HU3YyYECHHBIC
CBOMCTBa (DM3MYECKUX SBJICHUM, (PU3MYECKUE 3aKOHBI, 3aKOHOMEPHOCTH H
MOJIEIIH;

YBEPEHHO pENIaTh pPacUETHHIC 3a/1a9H TI0 U3y9aeMbIM TeMaM Kypca (QU3HKH,
BbIOMpasi aJeKBaTHYIO (PU3MUECKYI0 MOJENb, C HCIOJIB30BaHHUEM 3aKOHOB U
(dbopmMy, CBA3BIBAIOIINX (PU3NYECKHUE BETUUMHBI, 3aITUCHIBATH KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHUE 33a7a4M, BBISIBISTH HEJOCTAIONIME WIM U30BITOYHBIE
JaHHbIE, OOOCHOBBIBATH BBIOOP METOJIA pEHICHUS 3a/layd, HCIO0JIb30BaTh
CIIpaBOYHBIE  JaHHBIC, TMPUMEHATh METOJIbI  aHAIW3a pPa3MEpPHOCTEH,
HCIIONIB30BaTh  TpadUyecKrue  METOABl  pEelIeHUs  3a7ad, IPOBOIUTH
MaTEeMaTUYECKUe NPeoOpa3oBaHUsi M Pacu€Thl, OIECHUBATH PEATMCTUYHOCTD
MOJIYYCHHOTO 3HAYCHHS (PU3MUYECKOW BEIMYUHBI U OMPENEISATh Pa3MEpPHOCTb
(U3UYECKON BEIIMUUHBI, TOTYYSHHOMN MPU PEIICHUH 3a1a49H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXXHO pPEIIUTh TPH TTOMOIIH
(GU3HYEeCKUX METOJIOB, W TpeiaraTh OPHEHTHPOBOYHBINA CIIOCOO permieHus, B
OMHMCAaHUM WCCJIEIOBAaHUS PACIIO3HABATh IPOBEPSIEMOE  MPEIIOJIOKEHUE
(rumoTesy), OIEHUBATh MPaBUIBLHOCTH MOPSAKA MPOBEICHUS HCCIEIOBAHMUS,
WHTEPIPETUPOBATH TOJYICHHBIN PE3yJIbTAT;

MPOBOJIUTH  OMBITHI M0 HAOMIOMCHUIO (PU3WUYECKHX SBICHUNA WM
¢u3nuecKuX CBOWCTB Tell (M3ydeHHE BTOpOro 3akoHa HbIOTOHA, 3akoHa
COXpaHEHUs DHEPruu, 3aKOHA COXPAHCHHS WMITYJIbCa, JEHCTBHE 3aKOHA
bepHyiin ¥ BOBHMKHOBEHWE MOIBEMHOM CHIIBI KPbLIa, 3aBUCUMOCTh TEpUOa
KOJIcOaHWI TPYKUHHOTO MAasTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYJIbl MallbIX  KoJIeOaHWH, TNPSIMOJUHEHHOE
pacmpocTpaHEeHUE CBETa, pa3iokKeHUe 0eJI0oro CBeTa B CIIEKTP, M3yUYE€HUE CBOMCTB
M300paKEeHMsI B TUIOCKOM 3€pKajieé W CBOWCTB HM300pa)KeHUsS TpeaMeTa B
cobuparomiei JHMH3e, HAOIIOJEHUE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB
U3IydeHus1): (QopMyIUpOBaTh MPOBEPSEMOE MPEanoyiokeHne (TUMoTe3y) o
BO3MOJKHBIX pe3ysbTarax HaOIOJCHHA, CaMOCTOSATEIBHO COOUpaTh YCTAHOBKY
U3 U30BITOYHOTO Habopa 0OOpYyIOBaHUS, OIUCHIBATH XOJ OIbITA U
(dbopMyIMpOBaTh BHIBOIHI;

IPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO0 MPSIMBIX M3MEPEHUH, ONpemesss
CpelHee 3HAYCHUE U3MEPSICMOW BEIMYMHBI W ONPEACIss TOTPEIIHOCTh
PE3yNbTaTOB MPSAMBIX H3MEPEHUHN, 0OOCHOBBIBATH BHIOOP CIIOCO0a M3MEPEHUS
(M3MEpUTENBHOTO TPUOOpPA);

MPOBOJIUTh KOCBEHHBIC W3MEPECHHUS (U3MUYECKUX BEIMUYUH (CPEIHSS
CKOpPOCTb M YCKOpPEHHE Tejla MPU PAaBHOYCKOPEHHOM JBHXKEHUHU, YCKOPEHHE



CBOOOHOTO MaIeHUs, )KECTKOCTh MPY>KUHBI, KOAPPUITUEHT TPEHUS CKOIbKEHUS,
MexaHu4yeckas paboTa ¥ MOIIHOCTb, YacTOTa M TMepuoj KojeOaHui
MaTEeMaTHYeCKOTO W TPY)KHHHOTO MAasSTHHKOB, (OKYCHOE pacCTOSHUE
coOuparommeld JTWH3BI W €€ ONTHYecKas Cuja, paauoaKTHBHBIA (OH) C
MCIIOJIb30BaHUEM aHAJIOTOBBIX M HU(MPOBBIX MPUOOPOB: 0OOCHOBHIBATH BHIOOP
METOJla HM3MEPEHHUs, IUIAHUPOBATh HU3MEPEHHs, CaMOCTOSITEIILHO COOHpaTh
OKCIIEPUMEHTAJIbHYI0  yCTAaHOBKY, BBIUHCISATH 3HAUCHHUE BEJIMYMUHBI U
aHAJIM3UPOBATH MOJTYYCHHBIC PE3YJIbTAThI, OIIECHUBAS MTOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPECHUI;

MIPOBONUTH IKCIIEPUMEHTAIbHBIC MCCIICIOBAHUS 3aBHCUMOCTEH
(GU3HYECKUX BEIMYWH (3aBUCUMOCTH ITyTH OT BPEMEHH IPHU PAaBHOYCKOPEHHOM
JIBYKEHUU 0€3 HayalIbHOM CKOPOCTH, 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT
CUJIBl HOPMAJILHOTO JaBJICHUS, IEPHO/Ia KoJIeOaHUH MaTEeMaTHUYECKOTO MasTHUKA
OT IJIMHBI HUTH, OTIPEIeNIEHNEe YCKOPEHHUsI CBOOOTHOTO TaICHNUs, UCCIIEIOBAaHUE
M3MEHEHHS BEJIMYMHBI U HAPaBICHUS HHIYKIIMOHHOTO TOKA, 3aBUCUMOCTbH yTJia
OTpaXEHHs CBETa OT yria MajeHHs, yria MPeloOMIICHHS OT yrja MaJeHUus
CBETOBOI'O JIy4ya, HUCCIIEJOBAaHME TPEKOB: H3MEPEHUE HHEPrUM YaCTUIBI I10
TOPMO3HOMY IyTH (110 (hoTorpadusiM)): COBMECTHO C YUUTENEM (POPMYIUPOBATH
3aJjadyy ®W THUIOTE3y  HWCCIENOBaHUS, CaMOCTOSITENbHO  IUIAHUPOBATH
WCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh JIKCHEPUMEHTAJIbHYI0 YCTaHOBKY,
MIPE/ICTABIIATH MOJIYYCHHBIC 3aBUCUMOCTH (PM3UUECKUX BETUYHH B BUJE TAOIHII
U TpaduKoB, OIIEHUBATh MOTPEIIHOCTH, JeNiaTh BBIBOJLI IO PE3yJbTaTaMm
UCCJICIOBAHNUS;

coOJyirofaTh mpaBuiia O€30MacHOr0 TpyAa Mpu pabdoTe ¢ J1abopaTOpPHBIM
000py1oBaHUEM;

XapaKTepu30BaTh  NPUHIMIBI  JCHCTBUS  W3YYEHHBIX  MPUOOPOB,
TEXHUYECKUX YCTPONCTB M TEXHOJOTMYECKHX IPOIECCOB C OMOPOM Ha HX
omucaHus (B TOM YHCIE: CIIHIOMETP, MAaTYUKH TOJIOKEHHUS, PACCTOSHUS U
YCKOpEHUs, pPaKeTa, 9XOJOT, OYKH, TMEepPUCKON, ¢oToanmapar, MHUKPOCKOI,
TEJIECKOII, ONTHYECKHUE CBETOBO/BI, CIEKTPOCKOII, TO3UMETp, Kamepa Buiibcona),
UCTIONIB3Ysl 3HAHUS O CBOWCTBAaX (PU3MYECKUX SBICHUNW U HEOOXOIUMBIE
¢dusnuecKrue 3aKOHOMEPHOCTH, MCIIOIH30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKU
W3YYCHHBIX  TEXHMUYECKMX  YCTPOWCTB, HW3MEPUTCIBHBIX TPHOOPOB W
TEXHOJIOTHUECKUX TPOIECCOB TMPH PEIICHWH Y4eOHO-TPAKTHUECKUX 3ajad,
ONTUYECKUE CXEMBbI ISl TOCTPOEHHUS H300pakKeHUH B IUIOCKOM 3€pKaje U
cobOuparome JMH3e;

MPUBOANTh  MPUMEPHl  (HAXOAUTh  WHOOpPMAIIMIO O  MpUMEpax)
NPAaKTHYECKOTO HMCTOIb30BaHUS (U3MUYECKUX 3HAHUN B IMOBCEIHEBHOW KU3HU



1 obecrieueHns 0€30MacHOCTH P 00palleHuy ¢ MPUOOPaMU U TEXHUUYECKUMU
YCTPOMCTBaMH, COXpaHEHUS 370POBbS M COOJIOACHHS HOPM SKOJIOTHYECKOTO
NOBEACHUS B OKPYXKAIOILEH CPEaE;

OCYIIECTBIATh MOMUCK HMHPOpMAUMK (PU3NYECKOTO COAECpPKAHUSI B
HNHTepHeTe, caMOCTOSITENIBHO (POPMYIIHPYS MOUCKOBBIN 3alIPOC, HAXOAUTh ITyTH
oTpeieNieHus JOCTOBEPHOCTH MOJTYYEeHHON HH(OPMALIUK Ha OCHOBE HMEIOIIUXCS
3HAHUM U TONIOJHUTEIbHBIX HCTOYHHUKOB;

UCIOJIb30BaTh NIPU BBIIOJIHEHUU YYEOHBIX 3aJjaHUI HayYHO-IOMYJISIPHYIO
IUTEpaTypy (PU3NUECKOro COJIEpKaHus, CIIPABOUYHbIE MATEPHAJIbI, PECYPCHI CETH
WNuTepHeT, BIajeTh NpuEéMaMHU KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE
MH(POPMAIIUHU U3 HECKOJIBKMX UCTOYHUKOB (PU3UYECKOTO COJIEPKaHuUs, TyOJIUIHO
MPEACTABIATh PE3YyJIbTAThl IPOEKTHOM WM HCCIEIOBATENBCKON JESTEIbHOCTH
IIPU OTOM TIPAMOTHO HCHOJIB30BaTh W3YYEHHBIM IOHATUWHBIA anmapar
M3y4aeMoro paszena (pU3MKH U CONMpPOBOXKIATh BBICTYIUIEHUE MPE3ECHTALUEH C
y4€TOM 0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannyeckue siBJICHUSA
MexaHn4ecKoe IBIKEHUE U CITIOCOOBI €T0
1.1 30 1 4
OIHCAHUS
1.2 BsaumoneiictBue Ten 18
1.3 3aKOHBI COXpaHCHUS 15 1 2
Utoro no pazneny 63
Pa3nen 2. Mexanuveckne KoJie0aHus U BOJHBI
2.1 Mexanuueckue KoneOaHus 8 3.5
2.2 MexaHn4ecKre BOJTHBI. 3BYK 10 3
Hroro no paszneny 18
Pa3nen 3. DjieKTPOMAarHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE TOJIE U 6
' 3JIEKTPOMAarHUTHBIC BOJTHBI
Hroro no paszneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 8 2




4.2 ‘ JIuH3BI 1 onTHYECKHE TPUOOPHI 6 1
4.3 ‘ Paznosxenune 6eoro cBera B CIIEKTP 2
Uroro mo pazneny 16
Paznen 5. KBanroBble siBJIeHUSA
5.1 Hcnyckanue u OMIONIEHUE CBETa aTOMOM 1
5.2 Crtpoenue aTOMHOTrO sijipa
5.3 SlnepHble peakuuu
Utoro no pazneny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 MexaHndeckue siBJIeHUS (IOBTOPUTEIBHO- 5 3
' 000010 MOIYIIb)
6.2 TemnoBble siBeHNS (TTOBTOPUTEIHHO- 3
' 06OOIIAKOLINK MOJTYIIb)
6.3 DNEeKTPOMAarHUTHBIC SIBICHUS 3 1
' (mOBTOPUTETHHO-0000IIAIOIINI MOIYIIb)
6.4 CaetoBbl€ BNIEHUS (IOBTOPUTENBHO- 1 1
' 06OOIIAIOLINK MOJTYIIb)
6.5 [ToBTOpHTENHEHO-0000IIAIONITII MOTYITH 4
Hroro no pa3zneny 17
OBUIEE KOJIMYECTBO YACOB I10
i 136 26.5

I[MTPOT'PAMME







HOYPOYHOE IINTAHUPOBAHUE

9 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f{lsyqeﬂnﬂ :)Iﬁl?al;osaTeanme
padoThI padoThI pecypes:
MexaHnueckoe ABUKEHUE.
1 MarepuanbHas Touka. CriocoObl 1
ONMUCAHUsI MEXaHUYECKOTO JBUKEHUS
5 Cucrema orcuyera. OTHOCUTENBHOCTh 1
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbI€ BEIMUMHBI, ONEpaLliU C 1
BEKTOPAMHU, IPOEKIIUH BEKTOPOB
4 Pannyc-BekTop MaTepualbHON TOYKH, 1
NepeMELICHNE Ha TUIOCKOCTH
5 PaBHOMEpPHOE ITPSAMONIMHEHOE 1
JBUKEHUE
Pemenue 3agad mo teme
6 "PaBHOMEpHOE MPSIMOJIMHEITHOE 1
nBIKeHne"
HepaBHoMepHOE NpAMOIUHENHOE
7 nBuxeHue. CpeaHsst U MTHOBEHHas 1
CKOPOCTb TeJla P HEPAaBHOMEPHOM
JIBIKEHUN




JlaboparopHuas pabota "OnpeneneHue
CpeaHEN CKOPOCTH CKOJIBXKEHUS
OpycKa WM JBWKCHHUS IIAPUKa 110
HaKJIOHHOM MIOCKOCTH"

10

11

PaBHOYyCKOpEeHHOE PSIMOJIMHEWHOE
JIBUOKEHUE. Y CKOpEHUE

CKopocTh paBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO ABMXeHud. ['paduk
CKOPOCTH

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUS"

12

[lepemenienue npu paBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUU

13

14

15

JlaGopatopHas pabota "OnpezneneHue
YCKOPEHHUS Tella PU
PaBHOYCKOPEHHOM JIBMYKEHUH TI0
HAKJIOHHOM MJI0CKOCTH"

Pemienne 3agau o reme
"Ilepemerienue npu
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBHKCHUH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH IYTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JIBI)KEHHH 0e3
HavaJpHOM ckopocTn"




16

I'paduueckas nuHTEpHIIpETAIIUSI
YCKOPEHUs1, CKOPOCTH, IPOIIEHHOTO
NyTH U IEPEMEIEeHUS IS
HPSMOJMHEHHOTO ABHKCHUS

17

Pemenne 3amad mo Teme
"I"'paduueckast UHTEPIIPETALIS
YCKOPEHHSI, CKOPOCTH, TPOUIEHHOTO
MyTH U TIEPEMEIIEHUS JIJIs
MPSMOJIMHEHHOTO JBHKEHUS"

18

19

YckopeHue cBOOOIHOTO TMaICHHUS.
Omnpitel [Manmmtest

Pemenue 3agau no reme "YckopeHue
¢BOOOHOTO MageHus"

20

JBm>xeHue temna, OpOIIEHHOTO MO/
YIJIOM K TOPU3OHTY

21

22

23

Pemenne 3agau mo teme "JIprmkeHue
Temna, OPOIIEHHOTO O] YIJIOM K
TOpPU30HTY"

JlaboparopHnas pabota "Hccrnenoanue
JBUKEHHS Tella, OPOIIEHHOTO TOJT
YIJI0M K TOPU30HTY"

Pemienne 3agau mmo Teme " JIBrmkeHne

0JT ICHCTBUEM YCKOPEHUS
cBOOOHOTO mageHus"

24

JIBrm>KeHue 1Mo OKpY>KHOCTH




JInneliHasa 1 yriaoBasi CKOPOCTb,

25 HepUOJ U YyacToTa

26 CKopocCThb U yCKOpPEHHE MPU
JBUKEHHUH 110 OKPY>KHOCTH

97 Pemenue 3agau mo teme "JIBrmkenue
10 OKPY>KHOCTH"
Ypoxk-koudepenuus "Pacno3naBanue

28 U IpUOIMKEHHOE ONMCAHNE
Pa3IUYHbBIX BUJIOB MEXaHUYECKOIO
IBIKeHus"
[ToaroroBka Kk KOHTPOJIBHOM padoTe

29 1o TeMe "MexaHn4ecKoe JIBIKCHUE U
crocoObl ero onucaxHus"
KonTponbHas pabota mo Teme

30 "MexaHHuecKoe ABHKEHHE U CIIOCOOBI
ero onucanus"

31 Ilepssriit 3akoH Hbrorona. Bextop
CHUJIBI

32 Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAA cHIla

33 Tpernii 3akoH HproTOHA.
Cynepno3unus Cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3agad mo teme "Cua

YIPYTrocTH"




36

JlaboparopHnas pabota "Hccienoanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIICH B IPYKHHE, OT CTEIICHU
nedhopmaruu npyKuHbI"

37

38

Cuna tpenus. Koapdumment tpenns

JlaGopaTtopHas pabota "Onpezaenenue
K03 pHIIMEHTA TPEHUS CKOJIBKEHUS"

39

JlaGopaTtopnast pabora "HccnenoBanue
3aBUCHUMOCTH CHJIBI TPEHUS
CKOJIBKEHUS OT CHIJIBI HOPMAIILHOTO
JaByieHus"

40

41

42

43

JBH>KEHUE TEJT 10 OKPY>KHOCTH IO
JIEUCTBUEM HECKOJBKUX CUJ

3axkoH bepnymm n noxsémHas cuia
KpblIa

VYpoxk-koHpepennus "CoBpeMeHHbIE
JeTaTeNbHbIC alnaparkl, Cyia Ha
MOJIBOJHBIX KPBUTbSIX, aHTUKPHLUIO HA
CKOPOCTHBIX aBTOMOOUIISIX. [IBUkeHue
1oe3/1a Ha MarHUTHOM MoyKe"

Cua TSHKeCTH U 3aKOH BCEMHUPHOT'O
TATOTCHUA

44

45

JIBrKeHne Tea BOKPYT
rpaBUTAIMOHHOTO 1IeHTpa. [lepBas
KOCMHUYECKasi CKOPOCTh

HesecomocTs u neperpysku




PaBHOBecue maTepuaIbHONW TOYKHU.

46 .
AOGCOIIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [IpaBuino MoMeHTOB

48 VYpoxk-uccnenosanue "Ornpezaenenue
LIEHTpa TSKECTU Pa3IMUHBIX Ten"
Nmnynsc Tena. 3sMeHeHne nMirynsca.

49 Nmnynbe cunbl. Yipyroe u Heynpyroe
B3aUMOJICUCTBUE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITYJIbCa

o1 PeakTuBHOE NBUXKEHUE
Pemenue 3amau no teMe "3akoH

52 COXpaHEeHHs UMITyJIbca. PeakTuBHOE
nBrxeHue"

53 Mexanuueckasi paboTa 1 MOLTHOCTb

54 PaboTa cuibl TSKECTH, CHITBI
YIIPYTOCTH U CHIIBI TPEHUS
JlaGopatopHas pabota "OnpezneneHue

55 paboThI CUJIBI TPEHUS TIPU
pPaBHOMEPHOM JIBM>KEHUH TeJIa 10
TOPU30HTAIIBHOM OBEPXHOCTH"

56 CBsI3b 2HEPTUH U pabOTHI
JlaGopaTtopHast pabota "Onpenenenne

57 paboThI CHIIBI YIPYTOCTH NPU

MoabEME rpys3a ¢ UCIIOJIb30BAHUCM




58

HCIIOABHUXXHOT'O U ITOABHUXHOI'O
OJI0KOB"

HOTCHHI/IaJ'IBHaH OHEpPIusa

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPTUn

Pemenue 3amau no teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUS
MEXaHU4eCKOM sHepruun"

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o teme "B3auMmoneiicTBue Tel.
3aKoHbI cOXpaHeHus"

63

KonTponbHas padbora no teme
"B3auMoaencTBue TeI. 3aKOHEI
coxpaHeHus"

64

65

66

KonedarensHoe nemxenne. OCHOBHEIE
XapaKTepUCTUKHU KoJeOaHUil: mepuo,
4acToTa, aMILTATY/1a

MareMaTH4ecKuil U NPy KUHHBIN
MmasTHUKH. JJabopaTopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
nepuoja KojaebaHui rpy3a Ha HUTH OT
JUTAHEI HATH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH IepHoa KoneOaHu

0.5




67

MMPY>XUHHOI'O MajgdTHHUKA OT MaCChI

I,,pygaﬂ
["apmonnueckue KonedaHus

68

JlaboparopHas pabota "M3mepenue
yYCKOpeHUsi CBOOOHOTO NajieHus"

69

70

3aryxaromue KoieOaHus.
Boinyxxnennsie konebanus. Pezonanc
[TpeBparieHue sHeprun Npu
K0J1e0aTeIbHOM JIBUKEHUHU

71

Ypoxk-uccnenosanue "[Ipoepka
HE3aBUCHMOCTH NIEproJia KoJaeOaHmi
rpy3a, MOJABEHICHHOTO K JICHTE, OT
Macchel rpysa"

72

73

74

75

MexaHnuyeckne BOJIHBL: POAOJIBHBIE U
MONIEPEYHBIE

CBoiicTBa MEXaHMYECKUX BOJIH. JlinHA
BOJIHBI M CKOPOCTB €€
pacrpocTpaHeHus

Ypok-uccnenoBanue "Habmronenue
UHTEephEepeHIMH U TU(PAKIIUK BOJTH
Ha MOBEPXHOCTHU BOABI"
VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEPJIOM TeJI€.
Ceiicmuueckue BOJIHbBI"

76

3Byk. PacnipocTpanenue u orpaxenue
3ByKa




7

78

79

Pemenue 3amgau no reme "3ByK"

Ypok-uccienoBanue
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE
TPaHUILl YaCTOTHI CJIBIIIUMBIX
3BYKOBBIX KoJieOaHuii"

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC.

80

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE aKYyCTUYECKOTO
pe3onanca"

81

Wnudpas3Byk u ynpTpasBykK.
Kondepennus "HMcnons3oBanue
yIBTPa3ByKa B COBPEMEHHBIX
TEXHOJIOrusX"

82

83

SHCKTPOMB.FHI/ITHOC OoJIC U
SJICKTPOMArdMuTHBIC BOJIHBL

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

84

VYpok-koHpepenmus "llxana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHme 371€KTPOMAarHUTHBIX
BOJIH JJI COTOBOI CBSI3H.
Paguonokanus. Kocmuueckas cBa3p "

85

Pemenue 3agau Ha onpeneneHne
YaCTOThI U JJINHBI BHeKT‘pOMaFHPITHOﬁ
BOJIHBI




86

87

88

DNeKTpOMarHuTHast IPUPO/Ia CBETA.
CkopocTh cBeTa

BonHoBBIE cBOMCTBaA CBETA:!
uHTepdepeHIus U qUdpaKus
JlydeBas mojieinb cBeTa u
reoMeTpuueckas onTuka. Mictounuku
cBeTa

89

90

91

[IpsimonurHEHHOE pacpoCTpaHEHHE
cBeta. 3atmenust Connua v JIyHbt
3akoH oTpaxeHus ceera. [1nockoe
3epKajo

[TocTpoenue n3o0paxeHuit,
c(hOpPMHUPOBAHHBIX 3€PKAJIOM

92

[Ipenomnenue cBera. 3akoH
npesioMienus ceera. [lomnoe
OTpakeHHE CBETA.

93

94

95

JlaGopaTtopHast pabora "HccnenoBanue
3aBUCHMOCTH YTJIa IPEITIOMIICHUS OT
yrja MmajieHusi CBETOBOTO JIyJa Ha
TPaHUIIE «BO3TYX-CTEKIO»"

VYpok-uccnenosanue "AHanus u
0OBSICHEHHE ONTUYECKOTO MUpaxa"

VYpoxk-koHdpepenuus "HMcnonabzoBanue
IIOJIHOTO BHYTPEHHETO OTPAXKECHMUSL:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs
CBAI3B"




96
97

JIvH3a, X0 nydei B JIMH3E

dopmyiia TOHKON JIMH3BI

98

JlaboparopHas pabota "OnpeneneHue
(OKYCHOTO pacCTOSTHUS U OTITUYECKOM
CHUJIBI COOMpArONIeH JINH3BI"

99

100

101

[Toydenne n300paxeHuid ¢ TOMOIIBIO
cobuparoieil U pacCeMBAIOIICH JTUH3
Ypok-konpepennus "[Ipunmmmn
NEHCTBUS ONTUYECKUX TPUOOPOB
(MHKpPOCKOII, TEJIECKOTI,
¢doroanmapar)"

I'ma3 xak onTuyeckas CUCTEMA.
BJ'II/ISOPYKOCTL " JaJIbHO30PKOCTH

102

Paznoxxenne 6eroro cBeTa B CIIEKTP.
Omneitel HetoTona. Cnosxenue
CIIEKTPAJILHBIX 1[BeTOB. [{ucnepcus
cBeTa

103

Ypoxk-npaktukym "Habnroaenue u
00BSICHEHUE OIBITOB IO Pa3I0KEHUIO
Oenoro csera B criekTp. [lonydyenue
0eJIoro 1BETa MPHU CI0KEHUH 1IBETOB"

104

105

OmnpiTel Pezepdopaa u mianerapHas
MOJIeIb aTOMa

ITocrynater bopa. Moaens aroma
bopa. Ucnyckanue u norioeHue
CBETa aTOMOM.




106

KBanTsI. JInHEHUYaTHIE CIIEKTPHI

VYpok-npaktukym "Habmronenue

107 CIUIONIHBIX U TUHEHYATHIX CIIEKTPOB
W3JIyYEHHS U UCITyCKaHUs"

108 PagunoakTuBHOCTE. Anbda-, 6era- u
raMmma-u3JydeHus

109 Crtpoenue atoMHoro siapa. Hykinonnas
MOJI€JIb aTOMHOTO Sipa

110 PanuoakTuBHBIEC TPEBpAIICHHUS.
N3otomnsl

111 [Iepnon nmonypacnana
Ypok-kondepennus "JleiicTpue

112 pPaauoOaKTUBHBIX U3Ty4YEHUM HA KUBbBIC
OpraHU3MBbI. 3aluTa OT
paauoaKTUBHOTO U3TydeHUs"
SnepHble peakuuu. 3aKOHBI

113 COXPAHEHHs 3apsI0BOr0 U MacCOBOIO
quUCen

114 DHeprusi CBsI31 aTOMHBIX saep. CBs3b
MaccChl U 3HEPTUU

115 Pemenue 3agau no teme "SnepHeie
peaKuuu. JHeprus CBsizu"

116 Peakuuu cunTesa u neneHus saep.

Ucrounnku sneprun CoiHIA U 3BE3T




Ypok-koHpepennus "Anepuas

117 SHEPreTHKA. DKOJIOTHUECKUE
IPOOJIEMBI SIIEPHON IHEPreTUKH"
[ToaroToBKa K KOHTPOJIBHOM paboTe

118 o Teme "KosnebaHus 1 BOJTHBL.
CBeToBBIC U KBAHTOBBIC SIBJICHUSA"
KonTponbhas pabota no Teme

119 "Konebanus u BonHbl. CBETOBBIC U
KBAHTOBBIC sIBJICHUS"

120 Pemenne pacyeTHbIX 110 TEME
"MexaHudeckoe aBrKeHue"

121 Pemenue pacyeTHBIX U KAY€CTBEHHBIX
3aja4 o teme "B3aumopeiictBue Ten"
Pemienune pacueTHBIX U KAY€CTBEHHBIX

122 3a/1a4 1o TemMe "3aKOHbI COXpPaHEHUs
SHEpPruM U uMIyinca'

123 JlaGopaTopHble pabOTHI 11O TEME
"MexaHuyeckoe ABuxeHue"

124 JlaGopaTopHbie pabOTHI 110 TEME
"B3aumonerictaue Tea'"

125 JlaGopaTopHble pabOTHI 11O TEME
"IIpocTele MexaHU3MBI'"

126 Pemenue pacyeTHBIX U KAY€CTBEHHBIX
3az1a4 no teme "Temnossle mpoueccs”

127 Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

3a7a4 o teMe "BiaxxsocTs"




Pemenne PACUCTHBIX U KAUCCTBCHHBIX

128 3anad no Teme "KII]] TernmoBbx 1
nBuraresei”
Pemenne pacyeTHBIX M KAYeCTBEHHBIX

129 3a1a4 1o TeMe "3aKOHEI IIOCTOSIHHOTO 1
TOKa"
Pemrenne pacyeTHBIX M KA4ECTBEHHBIX

130 3agad no teme "KIIJ] 1
3JIEKTPOYCTaHOBOK"

131 JlaboparopHbie pabOTHI IO TEME 1
"3aKOHBI TOCTOSHHOT'O TOKA"

132 JlaboparopHbie pabOTHI ITO TEME 1
"CBeTtoBbI€ siBIeHUST"

133 Pabota ¢ TekcTaMu 110 TeMe "3aKOHBI 1
COXpaHEHHUs B MEXaHUKE"

134 PaboTta ¢ TekcTaMu 110 TeMe 1
"Konebanusa u BOIHbI"

135 Pabota ¢ TekcTaMu 110 TeMe 1
"CBeTtoBbI€ siBIeHUS"

136 PaGora ¢ Texctamu 1o Teme 1
"KBanTOBas U siiepHas Gpusuka'

OBILIEE KOJIMYECTBO YACOB I1O 136 245

I[TPOTPAMME
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