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[Tporpamma crenkypca «lIpakTukym Mo pemeHUI0 (QU3MYECKHX 3aJavy» HampaBlieHa Ha
CO3JIaHUE YCIIOBHM I opranu3anuu 3GPpexTuBHON cucTeMbl moAroToBku K EI'D yuamuxcs 10-
11 «kimaccoB, CHOCOOCTBYIONIEH CaMOOIpEAEeHUI0 O0yJaronmxcs B BBIOOpe crocoba
nanpHelmero oOpa3oBaHMs, HOCHT XapakTep OOOOIIEeHHMs M3YYeHHOIO0 Marepuaja 3a Kype
CpeAHEeH IIKOJIbI U PaCIIMPEeHUs y4eOHOM IPOTpaMMBI.

[lenpr0 TpoOrpaMMmbl  SIBJISETCS  COBEPIICHCTBOBAHWE IMO3HABATEIBHOM  Cepbl
oOydaromuxcsi 1 o0ecrieueHrue TaKuX YCJIOBHM, TJI€ OJApEHHBIM PEOCHOK CMOXKET JOCTUTHYTh
MaKCHUMaJIbHO BO3MOKHOTO JIJIsl HETO YPOBHS Pa3BUTHS.

3amaun:

v' Chopmuposarh yMeHHs pabOTaTh ¢ pa3IMuHBIMUA HCTOUHMKAMH UH()OPMALIKU.

v BrIpaboTarh UCCIIEN0BATEILCKHE YMEHHMS.

v TI03HAKOMUTH Y4YalIUXCd C HCXOAHLIMU (PUIOCOPCKMMHU HAEAMH, (DUIMUECKUMHU
TEOPHUSIMU U TIPUCYITUMU UM CTPYKTYpaMH, CUCTEMOI OCHOBOITOJIATAOIIUX MOCTYIaTOB
Y IPUHITUIIOB, TIOHATHHHBIM aIlliapaToM, SMITUPHYESCKUM 0a3UCOM.

v' ChopmupoBarh NPEACTABIECHUE O COBPEMEHHOM (PU3MYECKON KapTUHE MHMpPa, O MECTE
n3ydaeMbIx Teopuit B coBpemenHoi EKM 1 rpanuiiax npuMeHUMOCTH.

v' VroyOuTh MHTEpPEC K NPEAMETY 3a CYET INPUMEHEHHs IeATeIbHOCTHOTO IMOAX0Ja B
M3YYEeHUHU Kypca, TO00pKe MOo3HABATEIbHBIX HECTAHIAPTHBIX 3a/1a4.

v' ChopmupoBarh y ydamMxcs yMEHHS NPUMEHATh (PHU3WYECKHE 3HAHUS Pa3JIMIHOrO
YpOBHSL OOIIHOCTH, TaKUX KaK KOHKPETHBIX 3aKOHOB (DU3MYECKHX TEOpHil,
GyHIaMEHTAIBHBIX (U3WYECKUX 3aKOHOB, METOJIOJIOTMYECKUX TPHHIUIOB (DH3UKUA K
PEIIEHUIO0 3a/1a4 110 MEXaHUKE, JIEKTPUUECTBY, TEPMOJUHAMUKE, ONITHKE.

v' ChopmupoBarh y ydYalluXxcsi yMEHHS NPUMEHAThH METOAbI OKCIIEPUMEHTAILHOM,
TEOPETUYECKOW U BBIYUCIUTEIBHOW (U3MKM K pPEHICHHI0 3a/ady [0 MEXaHUKe,
AIEKTPUYECTBY, TEPMOJIMHAMUKE, OTITHUKE.

v' ChopmupoBarh y ydalmMxcs YMEHHsS K [POBEIEHHIO KOHKPETHOIO aHalu3a
AKCIIEPUMEHTAIILHO HAOJII01aeMbIX SIBIICHUH.

v" ChopMmupoBarh y ydalnuxcs yMEHHUs OpraHM3allii T03HABATEILHON JIEITEIBHOCTH TIPU
OOy4eHHH pelIeHNI0 (U3NYECKUX 3a7ad KaKk y4yeOHOW MOJENU HCCIEeN0BaTeIbCKON
JIeSITeIIbHOCTH.

IlnanupyemMble npeaMeTHbIE Pe3yJbTAThI.

OTnuuuTtenbHass 0COOCHHOCTh JAHHOW MPOTrpaMMbl B MAKCUMAJIbHOM OpUEHTAITUN Ha
MEXIUCHUIUIMHAPHBIA TMOAX0A B OOY4YeHHH, Ha pa3BUTHE CaMOCTOSTEIBHOCTH JeTeH, uX
CaMOTIO3HAHUS, CaMOOIICHKH, TEOPEeTUYECKass M HCCIeN0BaTEIbCKasi OCHOBA, THOKOCTh H
BapUATHBHOCTH YU4E€OHOTO Mpoliecca.

TexHOJIOTHH, UCIIOIb3YEMEIC B OPTaHU3aIIMI 3aHATHIA:

v TIpobGieMHOe 00y4YeHHE, C MOMOIIBI0 KOTOPOIo ydal[uecs MOJy4aroT STajJOH HAYYHOIO
MBIIICHUS.

v' TIpoeKTHass TEXHOJOTHUS, KOTOpas MOMOTaeT FOTOBMThH yYaIllUXCS K JKU3HH B YCIOBHSIX
JTUHAMHAYHO MEHSIIOIIETOCs 00IIeCTBa.

v' MeTox YacTHYHO-IIOMCKOBOM JIEATENILHOCTH, CIIOCOOCTBYIOIIUN CaMOCTOSTEIBHOMY
pEIIEHUI0 MPOOIEMBI.

v UccneoBaTenbCKiii METOJ, KOTOPBIA IOMOYET INKOJBHUKAM OBJIAJETh CHOCOOaMM
pEIIeHus 3a71a4 HECTAHIaAPTHOTO COJICPKAHUSI.

v’ TlpenycMorpena peanm3aius TU((epeHIUPOBAHHOIO W JTHYHOCTHO-OPUEHTHPOBAHHOIO
MOXO0/0B, KOTOPBIE TTO3BOJIAT YUCHHKAM JIBUTAThCS BHYTPU Kypca MO CBOCH TPACKTOPUH
U OBITh YCIICIIHBIMHU.

JI1st opra"M3anuy 3aHATHA KCIIOIL3YIOTCS CIENYIOMHKE (hOPMBL:
* JIEKIIMOHHOE U3JIOKEHHE MaTepuaa;

* DIBpPUCTUYECKHUE OECE/IbI;

* MPAKTUKYMBI 10 PEIICHUIO 3a]1a4;




* paboTa B MaJIbIX IPYIIaXx.

OO01IeyyeOHble YMEHHUS, HABBIKA U CIIOCOObI AESITENLHOCTH:
Ilo3HaBarenpHasa AEITENLHOCTD:

. KCIOJIb30BAHUE JJIsSI TO3HAHUS OKPYKAIOIIETO MUPA PA3JIMYHBIX €CTECTBEHHOHAYUHbBIX
METOJIOB: HaOII0ACHHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHHE;

. dbopMupoBaHHe yYMEHUW pa3nuuaTh (PAKTBI, TUNOTE3bl, MPUYHUHBI, CICJICTBUS,
JI0KA3aTeJIbCTBA, 3aKOHBI, TEOPUU;

. OBJIaJICHHE PA3IMYHBIMU CHOCOOAMM PEIHICHHUS] TEOPETUYECKUX M IKCHEPUMEHTAIbHBIX
3az1ad4;

. MPUOOPETEHUE OTBITA BBIIBHIKCHHSI THITOTE3 JIJIs1 OOBSICHEHUSI H3BECTHBIX (DaKTOB U

SKCHepI/IMCHTaHBHOﬁ IIPOBEPKH BBIIBUI'aCMBIX I'MIIOTES.

HH(bOpMaHHOHHO'KOMMYHI/IKaTI/IBHaH JACATCIIbHOCTD:

. BJIaJICHUC MOHOJIOTHYSCKON U I[I/IaJIOFquCKOfI PEYbIO, PA3BUTUC CIIOCOOHOCTH ITOHUMATh
TOYKY 3pCHUA CO6CCCI[HI/IK8. U IIPU3HaBaTh IIpaBO HAa NHOC MHCHHC,
. HCIIOJIb30OBAHHUC JIs1 PCHICHUA ITO3HABATCIbHBIX U KOMMYHUKATUBHBIX 3a4a4 pas3JIMYHbIX

HCTOYHHUKOB I/IH(bOpMaI_[I/II/I.

Pe(bHeKCI/IBHaH ACATCIIBbHOCTD:

. BJIAACHUC HABBIKAMH KOHTPOJIA U OLICHKH cBocH ACATCIIbHOCTH, YMCHUEM NPCABUIACTDH
BO3MOJXHBIC PE3YJIbTAThl CBOUX JEUCTBUH.

KanennapHo-Temarnieckuii TutaH npeaycMmarpuBaet oOydeHue B 00béme 70 yacos 3a
7IBa TOJ1A.

[Ipy 5TOM HCHONB30BATUCH CJEAYIOIIUE NPUHIMIBLI _0TOOpa COAEpKaHUS H
OpraHu3aIy yaeOHOTro MaTepHaa;

- COOTBETCTBHE COJEpXKAHUS 3a/Jad YpPOBHIO OCHOB KJIACCHUYECKOW (DU3HKH,
BBICPKABIIIAX TPOBEPKY BPEMEHEM, a TaKKe YPOBHIO Pa3BUTHS COBPEMEHHOW (U3HUKH, C
BO3MOXXHOCTBIO TIOCTPOCHHUS B TpoOIlecce pelieHus 3agad (U3MUECKUX, MaTeMaTHUYeCKUX U
KOMITHIOTEPHBIX MOJICNIEH HM3y4aeMBbIX OOBEKTOB C pA3JUYHON CTENEHBIO JCTATU3allnHy,
peali3dyeMoil Ha OCHOBE TMPHUMEHEHHS: KOHKPETHBIX 3aKOHOB (PU3UYECKUX TEOPHIA,
(GyHIaMEHTAIBHBIX (PU3UIECKUX 3aKOHOB, METOJOJIOTUYCCKUX TMPUHITUIOB (DH3UKH, a TaKxKe
METOJIOB IKCTIEPUMEHTAILHOMN, TEOPETUUECKOM 1 BEIYUCIUTEIHLHON (DU3HKY;

- COOTBETCTBHE cojepxkaHUs © (GopM TpeabsIBICHUS 3agad TpeOOBaHUSIM
TOCYJIapCTBEHHBIX MPOTPAMM I10 (PU3HKE;

- BO3MOXXHOCTh OOYYEHHS aHaIW3y YCJIOBUU O3KCHEPUMEHTAIBHO HAOII0IaeMbIX
SIBJICHUH, paCCMaTPUBAaEMBbIX B 33]1a4¢;

- BO3MOXHOCTh (DOPMHUPOBAHHS TOCPEICTBOM COJACpPXKAHUS 3a7ad U METOJIOB HX
pelIeHrsT Hay9HOTO MHUPOBO33PEHUS W HAYYHOTO TOJXOJa K H3YYCHUIO SBICHHHA MPUPOJIHI,
aJICKBaTHBIX CTHJI0 HAyYHOTO MBIIUIEHUS (MEXaHUCTHYECKOMY, IETePMUHHUPOBAHHOMY,
BEPOSTHOCTHOMY, KHOCPHETHUECKOMY), B paMKax KOTOPOTO MOXKET OBITh PEIIcHA 33]1a4a;

- pa3BUTHE TBOPUYECKON MHIUBHIYAILHOCTH YYANTUXCS KaK CyOBEKTOB O0OYUCHUS MTPU
peuieHnr GU3NYECKUX 3a1a4.

[IpennaraeMslii crielIKypc OpUEHTUPOBAH HA KOMMYHHUKATHBHBIA UCCIIEI0BATEIbCKHIMA
MoaXxoJ B OOYYEHHH, B KOTOPOM MPOCICKHBAIOTCS CIAEAYIOIMHEe OOOOIICHHBIC 3Tarmbl
CYyOBEKTHOM JIEATEIBHOCTH YUYAIIUXCS U YUUTENS: COBMECTHOE TBOPUYECTBO YUHUTENS U yUAIIHXCS
o co3AaHuIo (pru3nueckoi npoOIeMHON CUTYallMH WIH AESITeIbHOCTh 0 MoA00pY HUKIA 3a1a4
Mo wu3y4aeMoW Teme. AHaIM3 HalAeHHOW mnpoOieMHON cuTyanuu (3amaum). Yerkoe
dbopmynupoBanue puznyecKor yacTu mpoosieMsl (3amaun). BeiaBmkeHue rumores, pazpaboTka
Mozeneit ((pu3MYecKknx, MaTeMaTU4eCKUuX, KOMIBIOTEPHBIX). [IporHo3mpoBaHUE pe3ynbTaToOB
Pa3BUTHS BO BPEMEHH 3KCIIEPUMEHTAIBHO Hab0ogaeMbIX siBieHui. [IpoBepka u KOppeKTHPOBKa




TUIIOTE3, HAXO0XKACHWE pELICHUH, IpoBepKa M aHanu3 pemeHud. [IpemnoxkeHus 1o
HCIOJIb30BAHUIO IOJIYYEHHBIX Ppe3yJbTaTOB ISl IOCTAHOBKM M PELICHMs APYyrux MHpodiem
(3amav) Mo m3ydaeMol TeMme, M0 paHee M3yYCHHBIM TeMaM Kypca (HU3UKH, a TaKXKe MO TeMaMm
IPYTUX NPEIMETOB €CTECTBEHHOHAYYHOI'O LMKJIA, OLEHKA 3HAYCHMs ITOJIyYEHHOI'O pe3yJbTara
JUISL JKU3HEHHBIX CUTYalMil U pa3BUTUSI HAYYHOI'O MUPOBO33PEHHUS.

TpeboBaHMsI K OCBOCHUIO COAEPKAHUS MPEIMETA:

YYeHUK J10JIPKEH 3HATh:

- MexayHapoaHyt cucremy eauHuil (CH);

- (yHgameHTanbHblE  (QU3MYECKHE 3aKOHBI MEXAHUKH, JJIEKTPOJUHAMUKH,
TEPMOJAMHAMHKY, ONTHUKH, KBAHTOBOU U SIIEPHON (DU3HKH;

- METOJIbl SKCIIEPUMEHTAIbHOMN, TEOPETUYECKON U BHIYMCIUTENbHON (PU3UKH;

- MaTeMaTUYECKUH ammapar, MPUMEHSIEMBIN TS peieHUs PU3NICCKUX 3a/1a4.

YYEeHUK JI0JIKEH YMETh:

- IlpumensaTs ¢u3MYECKUE 3HAHUS PA3IUYHOTO YPOBHS OOIIHOCTH, TAKUX Kak
KOHKPETHBIX 3aKOHBl (U3UYECKUX TeOpud, (PyHIAMEHTANbHBIX (UIUYECKUE 3aKOHOB,
METOJIOJIOTUYECKUX TMPUHIUINOB (DU3MKKA K PEIICHUIO 3a7ad MO0 MEXaHWKe, JJIEKTPUYCCTBY,
MOJIEKYJISIpHOH (U3UKe U TePMOJAUHAMUKE, ONITUKE, KBAHTOBOH U S/IEpHON (PU3HKE;

- IlpumeHsATh METOIbl 3KCIEPUMEHTAJIbHOM, TEOPETUYECKOM M BBIUMCIUTEIBHOU
(GU3MKYN K pEHICHHIO 3a/1a4 110 MEXaHUKE, dJIEKTPHUUECTBY, TEPMOAMHAMUKE, ONTHKE, KBAHTOBOU
u siiepHOM (pusmke;

- [IpoBOANTH KOHKPETHBIN aHAIN3 HKCIIEPUMEHTAIBLHO HAOII0JaEMbIX SIBICHUN;

- Hcnonp3oBarhk mpu pemieHWH 3ajad METOAOJOrHYecKre (YHKIUU (pu3udecKon
TEOpUU: OOBSICHUTEIHHOM, TIPe/ICKa3aTeNbHOM, PeryIaTUBHON, HOPMATUBHOM;

- chopmupoBaTh HaBBIKM OpTraHHW3allMd TO3HABATEILHON JIESITEIIBHOCTH TIPH
oOyueHHUH pelieHuo (U3MYECKUX 3a7ad Kak y4eOHONM MOJenu HCCiIeN0BaTeNbCKON
NEeSTeTbHOCTH;

YYeHUuK J10JI5KEH BIAJETh:

- TPaMOTHBIM HUCTIOJIB30BAHUEM (PU3MUECKOTO HAYIHOTO SI3bIKA;

- HCIMOJIb30BaHHWEM MEXKIYHAPOJHON CHUCTEMBbI €IMHUIl U3MEPEHUH (HHU3MUECKUX
BennuuH (CH) npu ¢pusznueckux pacuerax;

- TPUMEHEHUS YHCIECHHBIX 3HaYCHUH (PyHIaMEHTATbHBIX (PU3NYECKUX KOHCTAHT IS
OLIEHKH pe3yJIbTaTOB PacYETOB;

- MaTeMaTUYECKHUM anmapaToM I perieHus: GU3n4ecKux 3aaad.

Bunnl xoHTpOIS

Texkymmii KOHTPOJIb KayecTBa OOYUYEHHOCTH OCYLIECTBISETCS B YCTHOM M NMUCHMEHHOU
¢dbopmMe TpH TPOBEpPKE BBIMOIHEHHS OMAIIHUX padOT, pelmeHWH 3a1ad Ha TPAKTHYECKUX
3aHATHUSAX, IPU B3aMMOIPOBEPKE HA 3HAHUE TEOPETHUECKOTO MaTepHara.

PyOexHBII KOHTPOJIb TPOBOIUTCS MEXKIY MOAYISIMH — TECTHPOBAHWE, KOHTPOJBHBIC
paloThI 1O pelIeHHIO 3a/1a4 [0 U3YYEHHBIM pa3ziesiaM MpeiMeTa.
Kputepun onieHk# 3 GeKTUBHOCTH BBINOJIHEHHUS KOHTPOJIBHBIX padoT:
50-60% mpaBUIBHBIX OTBETOB — OIIEHKA “yOBIETBOPUTEIHHO ;
70-80% mpaBHUIIBHBIX OTBETOB — OIEHKA “XOPOIIO”;
90% npaBUIIBHBIX OTBETOB — OLIEHKA “OTJIMYHO .

Conep:xxanue y4eOHOro nmpeamera.
10 kaace.
(36 yacoB), 1 yac B HeeJTI0)
du3uka B MO3HAHUM BellleCTBA, NMOJIsl MPOCTPaHCTBa U BpeMenH (1 yac).
CwmbICT NOHSTHIL: 3aKOH, TEOPUS, TUIIOTE3a, B3aUMO/ICHCTBHE.



Kunemaruka (5 gacos).

Cucrema otcuéra. Tpaekrtopus, nyTh U nepemenieHrue. OCHOBHbBIE XapaKTEPUCTUKU
JIBHKEHUA Ten. [IpsAMonuHeitHoe paBHOMEPHOE ABMKEHUE. [IpAMOIIMHENHOE PABHOYCKOPEHHOE
nBUKeHue. PellleHne 3agad Ha ypaBHEHUS MNPSMOJIMHEHHOTO PaBHOYCKOPEHHOI'O JIBHXKECHMS.
KpuBonuneiinoe apmwkeHue. PemieHne 3agau Ha ABWKEHHE O Tapaboie M JBU)KEHHUE I10
OKPY’KHOCTH.

3ajayu 10 KUHEMAaTUKE PaBHOMEPHOIO U PABHOYCKOPEHHOIO IPSMOJIMHEHHOTrO
JNBUKEHUS MaTEepUAJIbHOW TOYKHM. 3aJadyd [0 KHHEMAaTHUKE pAaBHOMEPHOTO JBHIKECHHUS
MaTEpUaIbHOW TOYKH MO OKPYXKHOCTH. 33JJaud Ha pacyeT CpelHEel CKOPOCTH HEPAaBHOMEPHOIO
NBUKEHUs. BEKTOpHBII W KOOPAMHATHBIA METOJbl pELIEHUs 3aJad 10 KHUHEMAaTHKe.
Hcnons3oBaHre OTHOCUTEIBHOCTH MEXAaHUYECKOIO JIBJKEHHMS M KJIACCUYECKOIo 3aKOHa
CIIOKEHMsI CKOpOCTell B 3ajayax Mo kuHemaruke. ['paduueckue 3agauum Mo KUHEMaTHKE
PaBHOMEPHOTO U HEPaBHOMEPHOIO JBM)KEHMH. 3ajaud 1O KUHEMATHUKE  JBUKCHUS
MarepuaibHON TOYKU B OAHOPOJHOM I10JI€ TSHKECTH.

JuHamuka. CHIIbI BCeMHPHOIO TATOTeHus (7 4acoB).

IlepBbiit 3axkoH HprotoHa. Mecto uenoBeka BO Bcenennoil. B3aumonencrBue Ten.
Cuna ynpyroctu. Bropoii 3axon Hetotona. Tperuii 3akon Hetotona. Tpu 3akona HeroToHa.

3ajayl ¢ MCHOJIb30BAHUEM IOHATHS MOMEHT CHJIbI OTHOCHTEIBHO OCH BpalllEHUS.
3ajayy Ha NIPUMEHEHUE YPaBHEHHS MOMEHTOB. 3aJjauld Ha pacdyeT XapaKTEpUCTUK PaBHOBECUS
Ten. 3amayd C HCIONb30BAaHUEM TMOHATHA LEHTpP Macc W IIEHTP TSDKECTH. 3aaadd o0
YCTOMYHMBOCTH PAaBHOBECHSI TEIL.

3aKkoH BceMHUpHOro TAroreHus. PasButue mnpencraBieHuid o TAroreHun. Cuiia
TSDKECTU. JIBMIKEHHME moJ JeWcTBUEM CHiibl TshkecTh. Bec tena. HeBecomocts. JIBukeHue
IJTAHET U UCKYCCTBEHHBIX CITYTHUKOB 3EMIIH.

Cunel TpeHus. JIBM)KEHHE Tell IO HAKJIOHHOM IUIOCKOCTH. JIBMDKEHHE Tel IO
OKPY>KHOCTH. 3aJjaud Ha OINpPENEICHHUE JABJICHUS XKUAKOCTEN M ra3oB. 3aJaud Ha IPUMEHEHUE
3akoHOB [lackans m Apxumena. 3agauu O JABMXKCHHH KUJIKOCTEH W Ta30B C UCIOJIb30BAHUEM
3aKOHA COXPAHEHMsI DHEPITUU U YPABHEHUSI HEPA3PBIBHOCTH.

3ajay Ha MEXaHMUYECKHE CBOMCTBA TBEPABIX TEl: aOCOIIOTHOE U OTHOCHUTEIBHOE
YIIMHEHHE, TEIUIOBOE PaCIIUPEHHE, 3a1ac IPOYHOCTH, CUjla YIPYTOCTH.

3akoHbl coxpaHenus B Mexanuke (5 yaca).

Nmnynec. 3akoH coxpaHeHHs HMIyilbca PeakThBHOe IBMXKEeHHE MexaHudeckas
pabota 1 MomHOCTh PaboTa cHiIbl TSXKECTH, CHIIBI YIPYTOCTH U CHIIBI TpeHUs MexaHuueckas
SHEeprus. 3aKOH COXpaHEHHUsS MeXaHM4YecKoil sHepruu PemeHue 3anad Ha 3aKOH COXpaHEHHUS
SHEPTrUH.

3ajaun C MCHOJIb30BAaHWUEM IIOHATHM HMMIYJIbC Tejld, W3MEHEHUWE HMMITyJbCa Tea,
UMITyJbC CHJIBL. 3aJaud Ha 3aKOHbl M3MEHEHMS U COXPaHEHUs MMIIyJbca. 3ajadd Ha
MIPUMEHEHHE 3aKOHA COXPAHEHUS UMITYJIbCA K PEAKTUBHOMY JIBUKEHUIO.

3amaud ¢ UCMOJNBb30BaHUEM TMOHATUH padoTa, MOIIHOCTh, KHHETHYECKas M
MOTEeHIIMAJIbHAs YHEeprus. 3a7aun Ha 3aKOHBI COXPAHEHUS U U3MEHEHUSI MEXaHUYECKOW SHEPTUH.
3amaun Ha pacueT Kod(dduumeHTa MOIE3HOro ACWCTBUS MEXaHH3Ma, C HCIOJIb30BaHUEM
“30J10TOTO MpaBuia’ MeXaHUKU. PemieHue 3amay 1Mo MeXaHWKE Ha OCHOBE JTUHAMUYECKOrO U
SHEPIreTUYECKOr0 MOIXO00B.

JIluHAMHKA NePUOINYECKOro ABMKeHHs (2 yaca).

Mexannueckue konebanus [IpeBpaieHne sHepruu npu kojebanusix. PezoHaHc.
Mexanuyeckasi BOJIHA. 3BYK.

3amaun Ha OMNpeNeNeHHuEe XapaKTepUCTUK TapMOHMYECKUX KojeOaHwid. 3agaud Ha
MPUMEHEHHE OCHOBHOTO YpaBHEHHUS JAMHAMUKH KOJeOATEeIbHOTO JBMKEHHUS K aHaIU3y
MIOBEICHNS MAsTHUKOB Pa3JIMYHBIX KOHCTPYKLIMH (MaTeMaTU4eCKOro U NPY>KMHHOT0). 3a1auu ¢
UCIoJIb30BaHuEeM (GopMyJbl TMepuofa KojeOaHWW MaTeMaTHUYecKOro MasTHHKA. 3ajladd Ha
ClIO’)KeHHe KoJieOaHUil M pe3oHaHC. 3ajauyd Ha NMPUMEHEHUE 3aKOHOB COXPAHEHHs SHEPruul U
UMITYJIbCA K KOJIEOATeTbHOMY JIBHKEHUIO. 3a/1a4u O PacIpOCTPAHEHUH MPOJOJIBHBIX U



MONEPEUHbIX MEXAaHWYECKUX BOJH B YOPYIHX Cpeaax. 3aJaud Ha pacyeT XapaKTePUCTUK
3BYKOBBIX BOJIH.

3ByKOBbBI€ BOJHBI. AKycTHKA (2 yaca).

[TonsiTHie BOJIHBI, YCIOBHE CYILIECTBOBaHMs BOJH. [loHATHE BBICOTHI 3ByKa, TeMOpa,
TPOMKOCTH.

MounekyJisipHasi CTpyKTypa BenecrBa (1 yac).

[Tonsitue arom. BO3HMKHOBEHHE aTOMHYECKOM TEOPHUHM CTPOCHUS BELIECTBA U €€
SKCIIEPUMEHTAIIbHBIE JOKA3aTEIbCTBA.

MousekysipHo-kuHeTHueckas teopus (5 yacos).

OcCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KHUHETUYECKOW Teopuu. Macca u pa3Mepsl
Mounekyl. KonnuectBo BemectBa. Temneparypa B MOJEKYISIPHO-KUHETUYECKON TEOPUU Ta30B.
W3onpoueccyl B razax. Pemenue 3amad Ha wu3ompouecchl. Permienue 3amgad Ha Tpaguku
M30IIPOLIECCOB. YpaBHEHHUE COCTOSHMS rasza. Pemenue 3agad 1o teme «YpaBHEHUE COCTOSHUSA
raza». (OCHOBHOE ypaBHEHHE MOJEKYIIPHO-KUHETHYECKON TEOpUHM HACAIBHOrO Tasa.
Temneparypa u cpeHsis KUHETUUYECKasi SHEPrus MOJIEKYJ ra3a. M3mepeHue ckopocTeil MoJIeKyJ
ra3za. CoCTOsSTHUS BEIlIEeCTBA.

KauecTBeHHbIe 3a1aud Ha MOHATHE TEIJIOBOrO paBHOBecHs. KauecTBeHHbIE 3a1aun
Ha MPUMEHEHHE OCHOBHBIX TMOJOKEHUM MOJEKYISIPHO-KMHETHYECKON TEOpUU. 3a1auyu-OLICHKU
Ha pacueT Macc, Yucia U pa3MepoB MOJIEKYJ. 3a/ayd Ha NMPUMEHEHHE OCHOBHOI'O YpaBHEHMS
MOJICKYJIIPHO-KUHETUUECKOW TEOPUHU HJICaJTbHOTO ra3a. 3ajayd Ha pacdyeT CKOPOCTEH MOJIEKYJ
ra3a. 3ajaun Ha ypaBHeHue MeHnpeneeBa — Knanelipona. 3ajgaun Ha ra3oBble 3aKOHbI. Perenue
3aa4  pasHbIMH CIOCO0AMH, HCXOAS U3 JKCIEPUMEHTAIBHO YCTAaHOBICHHBIX 3aKOHOB U
MOJEJIbHBIX MPEACTABICHUI MOJIEKYJISPHO-KUHETUYECKOM TEOpHH. 3ajayd Ha CBOMCTBa
HAaCBIIICHHBIX U HEHACHIIIEHHBIX MapoOB, Ha XapaKTEPUCTUKY KPUTHUECKOTO COCTOSHHS. 3a1adu
Ha OINHCAHUE SBJICHUI MOBEPXHOCTHOIO CJOS KUIAKOCTEH: TOBEPXHOCTHOE HATSKEHUE,
KanmWUIApHBIE SBJICHUS, W30BITOYHOE JABJIEHUE TMOJ HCKPUBIECHHON MOBEPXHOCTHIO. 3aadyd C
WCIIO0JIb30BAHUEM MOHATHS BIAKHOCTH BO3/1yXa.

OcHOBBI TEPMOAUHAMHUKH (5 4acoB).

Buytpennss sHeprusi. Pabota B TepmoauHamuke. [lepBblif 3aK0OH TEPMOIMHAMUKH.
CrnencTBus M3 TMEPBOrO 3aKOHA TEPMOJUHAMHKHU. TEIJIOBBIE JBUTATENA. 3HAUYCHUE TETUIOBBIX
asurareneii. TeruioBele JIBUraTelnd M OXpaHa OKpYyXarwlled cpeasl. Bropol 3akoH
TepmoauHamMuku. PazoBbie nepexonnl. IlnaBmenne m kpucrammsanuss. da3zoBble MEPEXObl.
Ucnapenue u konaeHcanus. BnaxHocTs Bo3ayxa.

3ajaun Ha pacueT KOJIMYECTBAa TEIUIOTHI B MpoOIleccax TerJionepenadyn. 3ajadyud Ha
pacyer yAeNbHOM TEIUIOEMKOCTH, YAENbHOM TEIUIOTHl IUJIABICHUS, YIEIbHOM TEMIOTHI
napooOpa3oBaHus. 3a7a4l Ha MPUMEHEHHE ypaBHEHHUS TEIUIOBOTO OajaHca. 3a/Jladyd Ha pacuer
BHYTpPEHHEH dHEPruu UAeaIbHOT0 OJJHOATOMHOIO ra3a. 3a/ladyi Ha pacyeT paboThl U KOJIMYECTBA
TEIUIOTHl B TEPMOJMHAMUYECKUX Mpoleccax. 3aJayd Ha MPUMEHEHHWE IEpBOr0 3aKOHA
TEPMOJUHAMUKHU. 3a7lauid HA MPUMEHEHHE MEPBOr0 3aKOHA TEPMOJUHAMUKH K HU30IPOIECcCaM B
razax. 3agauu Ha pacuet KIIJ] TennoBoro aBurarens.

11 xaacc.
(34 uyaca,l yac B HeeJI0)

IMocTosiHHBII YJIeKkTpUUecKHii TOK (5 yacoB).

Onekrpuyeckuit Tok. Cuna Toka. 3akoH OMa s yuactka uend. [locnenoBarensHoe
Y TIapauIeTbHOE COeIMHEHUS IPOBOTHUKOB. V3MepeHus Cuilbl TOKa U HampspkeHus. PaboTa Toka
u 3akoH Jxoyns— Jlenna. MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. 3akoH OMa sl TOJIHOM LEnH.
CruencrBug u3 3akoHa OMa 1 IIOJIHOH IIEIHN.

3agaum Ha pa3IMYHbIE METOAbl pacyeTa COMPOTHUBJICHUSA HJIEKTPUUYECKUX IIenen
MOCTOSIHHOTO TOKa: METOJ aHaliu3a Y3JIOBBIX MOTEHIIMAIOB, METOJl HAJIOXKEHUS KOHTYPHBIX
TOKOB KakK MPOSABJICHUE MPHUHIMUIIA CyNeprno3ulu. Vcnonb30BaHUE CUMMETPUM TPU aHAIU3e
AIEKTPUYECKUX 1enei. 3ajaui pa3HbIX BUAOB Ha OMHMCAHHUE 3JIEKTPUUECKHUX LIETIeH MOCTOSTHHOTO



TOKa C MOMOIIbI0 3akoHa OMa nans 3aMKHYTOW uenu, 3akoHa JDxoyns — Jlenma, 3akoHOB
MIOCJIEI0BATEIBHOTO U MapajuIeIbHOIO cOequHEHN. Pellenne 3a1a4 Ha pacyeT y4acTKOB LIEeTIEH,
comepxkammx DJIC. 3amaum Ay O3HAKOMIICHHS ydaluxcs (PU3NKO-MATEMATHYECKUX IIKOJ C
npaBmwiaMu Kupxroda amns pacueToB pa3BeTBICHHBIX 3JIEKTPUUYECKUX LEMNEil MOCTOSHHOTO TOKa.
3aaun Ha WLTIOCTPAIMIO UCH OTHOCUTEIHHOCTHU 10 OTHOIICHUIO K CPEICTBaM HAOIIOACHUS Ha
MpUMepe Pa3HbIX MOKA3aHUN 3IEKTPOU3MEPUTEIBHBIX MTPUOOPOB MPH Pa3IUYHBIX CIIOCO0ax MX
BKJIIOYEHUSI B IeMb. OKCIEPUMEHTANbHbIE 3a7aud Ha HM3Y4YCHHE DSJIEKTPUUYECKOM CXEMBI,
COZIEpIKaIllCCs B “UepHOM SIIUKE”. 3ala4l HA ONMHUCAHUE MOCTOSHHOTO JIEKTPUYECKOr0 TOKa B
JJEKTPOJIUTAX,  BaKyyMe, ra3axX, IOJYNPOBOJHUKAX:  XapaKTEPUCTUKA  HOCHUTEIIEH,
BOJIbTAMIIEpHAs XapaKTEPUCTUKA, XAPAKTEPUCTUKA KOHKPETHBIX SIBJICHUH U JIp.

DuekTpoaunamMuka (6 yacos).

[Ipupona snexkrpuuecTBa. B3aumoaeicTBUe IEKTPUUYECKUX. DIEKTPUUYECKOE IOJIE.
I'paduueckoe n3o0pakeHNE SIEKTPUUECKUX Moel. [IpoBOAHUKY B 3JEKTPOCTATHUECKOM IOJI€.
JIupnekTpukd B DJIEKTpocTathyeckoM  mosie.  [loTeHmumanbHass 2Heprus 3apsga B
3JEKTpOCTaTUUeCKOM moJjie. CBs3b MEXAY pa3HOCThIO NOTEHIUAIOB M HANpPsHKEHHOCTHIO.
DNEKTPOEMKOCTh. DIIEKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.

3ajaun Ha MPUMEHEHHE 3aKOHA COXPaHEHMs 3apsaa. 3aJauyd Ha NPUMEHEHUE 3aKOHa
Kynona. 3agaun Ha mNpUMEHEHHE TOHATUM HANPSHXKEHHOCTH, TOTCHIHAIa W Pa3HOCTH
MOTEHIMAJIOB 3JEKTPOCTATUYECKOr0 TMOJsA. 3aJayd Ha OIMCAaHUE DJIEKTPUYECKOro IO
pPa3IMYHBIMU  CPEJICTBAMH: CHJIOBBIMU JIMHUSMH, SKBUIIOTCHIMAIBHBIMH TOBEPXHOCTSIMHU.
Pemenne 3amau  Ha onucaHuWe CHUCTEM  KOHJIEHCATOPOB M pacueT  XapaKTEpPUCTUK
KOHJICHCATOPHBIX IIeNei. 3aaun Ha pacyeT YHEPTUHU MIEKTPUUECKOTO MOJIS.

MarauTHble B3auMojeiicTBus (4 gaca).

B3anmopeiictBue MarHuTtoB M TOKOB. MarnutHoe moje. Cunma Amrepa u cuia
Jlopenua. JInHuM MarHUTHOM MHIAYKLIMH.

KadecTtBenHbie 3amauni Ha HCCIAEAOBAaHHUE MArHUTHOTO TIOJS TMOCTOSIHHOTO TOKA.
3agaun Ha 3aKoH Awmriepa. 3aJaud O JBW)KCHUHM 3apsUKEHHBIX YacTHUI[ B DJIEKTPUUECKOM M
MarHuTHOM TmojsiX. KayecTBeHHblE M pacueTHbIE 3a/layd  Ha  OMHCAaHUE  SBJICHHS
3JEKTPOMAarHUTHOM MHAYKIIMH, HAa 3aKOH AJIEKTPOMAarHMTHOM MHIYKUKHU, Ha npaBuiio Jlenua, Ha
WCIIOIH30BAHUE MTOHSATHS UHIYKTUBHOCTH, HA PacdyeT YHEPTUU MarHUTHOTO TIOJIA.

DJieKTpoMaruuTHoe mnoJie (3 yaca).

DOneKTpoMarHuTHasE HWHAYKIHSA. 3aKOH JJIGKTPOMAarHUTHOM wWHAyKuuH. [IpaBuio
Jlenua. SIBneHue caMOMHIYKIMU. DHEprus MarHuTHoro noid. IIpousBoacTBo, nepegava u mno-
TpeOJieHne AJIEKTpodHeprun. Tpanchopmarop. DIESKTPOMATHUTHOE TOJIE. DIIEKTPOMAarHUTHBIE
BoJHEL. [lepenaua nHGOpMAIIUH C TOMOIIBIO AIEKTPOMATHUTHBIX BOJH.

Pemrenne 3ana4 Ha MepeMEHHBIN AIEKTPUUECKUN TOK: XapaKTEPUCTHKU ITIEPEMEHHOTO
TOKa, DJEKTPUYECKHE MAaIUHBI, TpaHchopmarop. 3alayd Ha OMUCAHUE PA3IUYHBIX CBOWCTB
AJICKTPOMArHUTHBIX BOJH: CKOPOCTh, OTPaXCHHE, MpeoMiieHrne, nHTepdepeHnns, 1udpakims,
MOJISIpU3AIHSL.

Hziayyenne n npuem 31eKTPOMArHUTHBIX BOJH (1 yac).

DNeKTpOMarHuTHasE BOJHA M JHEPrus DSIIEKTPOMAarHUTHOM BodHBL. (CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH, U UX IPUMEHEHHE.

Onruka (5 yaco).

3akoHbl reomeTpuueckoi onTuku. JImH3bL. [locTpoeHne n300pakeHUN C MOMOIIBIO
muH3. ['ma3 wm onrtudeckme npubopsl. MuTepdepenuus cpera. Qudpaxmus cBera. LIBer.
HeBuaumbie myum.

3ajaud Ha NOPUMEHEHUE 3aKOHOB TIE€OMETPUYECKOM ONTHUKU: MPIMOIUHEHHOTO
pacnpocTpaHEHHUsl CBETa, OTPAXKEHUs, MPEIOMIIEHNs cBeTa. [[puMeHeHne K peleHnio 3a1ad mno
TEOMETPUUYECKON ONTHUKE OOIUX TMPUHIUIIOB, Ha TMpPHUMEpax, COOOpPKEHUN CHUMMETPUH,
oOpaTuMOCTH X0/a Jy4a, npuHiuna @epma. Pemenne 3a1a4 Ha mpuMeHEeHHE POPMYIIBI TOHKOM
TUH3BI. 33aa4d Ha ONTHYECKHUE CHCTEMBI U ONTHYEeCKHe MPUOOPHI (JIyna, MUKPOCKOTI, TEIECKOTI,
(dboToanmapar).



BosaHoBast ontuka (5 yacoB).

3amaun mo (pOTOMETPUU M 3aKOHAM OCBEIEHHOCTH. 3a/la4yd 110 BOJHOBOHM ONTHKE C
IIPUMEpPAaMU pacueToB CKOpOCTH cBeTa. KauecTBEHHbIE W pacyeTHbIE 3aJaud Ha JUCIEPCHIO,
uHTepPepeHuio, TUPPaKINIO U MOISIPU3ALUIO CBETA.

3apoxaeHue KBaHTOBOM Teopuu. 3akoHbl poTorddexra. [Ipumenenne Gpotorddexra.
Crpoenune aroma. Teopusi atoma bopa. ATomuble criekTpsl. Jlazepbl. KopmnycKysipHO-BOJIHOBOM
yanu3M.

3agaun Ha WCHoJb30BaHWE o0000meHHoW Qopmynsl bambmepa. 3amaum  Ha
HCII0JIb30BaHUE MOJENIN aroMa Bojopoja 1no bopy. 3agaun Ha BBIYKMCIEHHUE JJIMHBI BOJIHBI 1€
Bpoiinsa. 3agaun Ha onpeneneHue 3JIEKTPOHHON KOHPUIypaluu U TepMa OCHOBHOTO COCTOSHUS
2JIEMEHTOB Hayajla NEPUOAMYECKON CHCTEMBI JIEMEHTOB. 3aJayd Ha MCIOJIb30BAaHUE 3aKOHA
Mosznu.

3anaun Ha 3akoHbl Credana-bonbiimana, Buna. 3ajaun Ha ypaBHeHue DHHIITEHA
s ¢otodddexra. Mcecnonp3oBanue mpeacTaBieHUd O BoilHax ne bpoins s BbISICHEHHS
BOIIPOCAa O TOM, KBAHTOBOM WJIM BOJIHOBOM TEOPHUEW HYKHO IOJIb30BATHCSA [UJI ONHCAHUSA
KOHKPETHOTO sIBIICHUS. 3aJaud Ha OIpeJleJICHHEe XapaKTepUCTHUK (POTOHOB: MACChHI, UMITYJIbCA,
ONpesesieMbIX C IIOMOIIbIO 3aKOHA B3aUMOCBS3M W dHepruu. KauecTBeHHBIE 3ajaud 1O
SIBJICHUIO JIIOMUHECIICHIIH, CBETOBOMY JaBJICHHUIO 1 XUMUYECKOMY JCHCTBHUIO CBETA.

PeasitTuBucTckas mexanuka (2 gyaca).

Omnpenenenre BpeMEHU B pa3HbIX cucreMax oTcueTa. OJHOBPEMEHHOCTb COOBITHH.
CeeroBbie yacel. CobOctBeHHoe Bpems. Du3nueckuid CMBICT TOCTYJIAaTOB  TEOPHUH
OTHOCHUTEIILHOCTH. 3aKOHBI COXpaHEHHUsI Macchl U 3Heprun. OObSICHCHNE YMECHBIIICHUS YHEPTHH U
MacChl U3TYYAIOUINX TE U YBEIWYCHHSI MACChl T€J MPU HArPEBaHHH.

du3nKa aTOMHOrO0 siipa (3 yacos).

AtomHoe snpo. PammoaktuBHOCTH. PaamoakTuBHBIE mpeBpaiieHus. OObsSCHEHUE
CBOMCTB si/iep M XapakTepa MX pacnaaa. SnepHele peakuuu. DHeprusi cBsasu. Jledext macc.
Jlenenue sinep ypana. Snepusiii peaktop. Knaccudukaius sneMeHTapHbIX dacTull. OTKpBITHE
MO3UTPOHA. AHTUYACTHIIBI.

3amaun Ha pacyeT nAedeKTa Macchl M SHEPreTHYECKOr0 BBIXO/AA SACPHBIX PEaKIuil.
3ajaun Ha TPUMEHEHUE 3aKOHOB COXPAHEHUS SHEPTUH U 3apslia K SASPHBIM peakiusM. 3agaqn
Ha TIPUMEHEHHUE 3aKOHa PaJoaKTUBHOTO pacmaja.

IMoaxoan! U MeTOABI pellieHHs 3a1a4.

AnroputmMuyeckuii moaxona. Ero HampaBiIeHHOCTh Ha BBIPAOOTKY M 3aKpEIICHHE
TEXHUYECKUX YMEHUH M HaBBIKOB NPUMEHEHUS 3HAaHUNH Ha HAYAJIbHOM OJTare OOy4YeHHS
PEIICHHUIO 3a/1a4 110 U3y4aeMoil TeMe.

OBpuCTHYECKUH MOAX0J. Ero HampaBIEHHOCTb Ha pa3BUTHE HCCIIEIOBATEIBCKUX U
TBOPUYECKUX crocoOHocTel ywammxcs. “Pemenue ¢usnmyeckoil 3amaun kak ydeOHas MoOJENb
pelIeHnsT Hay4YHO-UCCIIEOBATEIbCKOM 3alauyl’ — OPUEHTUP OpraHMU3allMM I03HABATEJIBHOMN
NeSTeNIbHOCTH yYalluXxcs Mpu 00y4eHUH pelieHnto GU3nUecKux 3aau.

BapuatuBHOCTP MaTeMaTHYECKUX CXEM TIpU pElIeHHH (U3UYECKUX 3ajad.
TpeboBanusi, npeabsBIsieMble K MaTeMaTUYECKOMY armapaTy, HUCIOJIb3yeMOMY Ui peLIeHUs
¢u3nUecKux 3a/1a4: aJeKBaTHOCTh pacCMaTpUBAEMOMY B 3aJaue SBJICHUIO; ONTUMAIBHOCTh KaK
MPOSIBIEHUE METOJOJOTHYECKOr0 MPHUHIMIA TPOCTOTHI; COOTBETCTBUE MaTeMaTHYeCKOM
MIOATOTOBKE YYalIUXCA.

JleTepMHHUPOBAHHOCTh ~ MeTona  (cmocoba) pemieHusi KOHKPETHOW — 3a/auu
¢usnyeckoil Teopueil, B paMKax M3ydeHHs KOTOPOW paccMaTpuBaeTcs 3ajgada. Bo3MOXKHOCTH
pelieHns 3a7a4 U3 pa3HbIX pa3AenoB (PU3MKK Ha OCHOBE €IUHOTO METOJI0JIOTMYECKOTO MOAX0/a
U OOIIMX KOJMYECTBEHHBIX M KAaYeCTBEHHBIX METOJOB, Ha MpHUMepax, rpauyeckux MeTOMO0B,
METOZOB  (DM3UYECKOTO TMMOA00MsT W pa3MEpHOCTEH, aHajlorui, (QU3NYECKUX OIEHOK,
WCTIOJIb30BAHUS OJHUX M TEX K€ METOI0JIOTHYECKUX NMPUHLIUIOB (GU3UKH U (yHIAaMEHTAIbHBIX
¢u3nyeckrux 3akoHOB. Vcnonp30BaHME MPUHLMIA CYNEPIIO3ULIMKA HE TOJBKO B MEXAaHUKE JUIS



HAaxO0KJICHUs PaBHOACHCTBYIOLIEH CWI, B JJIEKTPOCTATHKE I pacdera 3JIEKTPUYECKUX I10JIeH
CUCTEM 3apsJ0B, B MOJEKYJIIPHO-KUHETUYECKON TEOPHUH I pacueTa JaBJICHUs CMECHU ra3oB, B
ONTUKE JJI HAXOXAECHUS ONTUYECKOW CHUJIbl CUCTEMBl JIMH3 M T. 1., HO U Kak IpUHIMIA,
MIO3BOJISIOIIET0 KIacCU(UIIMPOBATh SIBICHUS HA JTMHEHHBIC U HEIUHEHHbIE.
Knaccudukanus puznyecknx mojeneit ans oOyueHus pereHunto 3anad. Gu3ndeckne
Mojenu: pyHraMeHTanbHble, 0a3uCHbIe, YacTHbIE. B3auMocBsA3b BepOaJIbHBIX, MAaTEMaTHYECKUX
Y KOMITBIOTEPHBIX MOJIETICH SABICHHS, PACCMATPHUBAEMOTO B 3a/1a4€, C €ro (U3NYECKON MOJAETIBIO.
OCHOBHBIE YPOBHM METOJOJIOTUM (PM3UKU IPU pEeUIeHHH (PU3MYECKOM 3amaui.
IlepBblif (BBICIIMIT) YPOBEHb XapaKTEpU3yeTCs UCIOJIb30BaHUEM OOLIMX AJIs Bcel (pusmku ee
METOAOJIOIMYECKUX HPUHIMIOB (HAIpUMEp, TaKUX, KaK HNPUHIMI OOBSICHEHUS B KOHKPETHOM
€ro TMpOSIBICHUH MAaTEMATUYECKOTO MOJAEIMPOBAHUSA; INPUHLMII IPOCTOTHI;, HPUHLIMII
TOJIEPAHTHOCTH; MaTeMaTH3alMd Kak IPUHLUIA €IWHCTBA (U3NYECKUX TEOPHH; MPUHIIMII
CUMMETpPUHU: B KOHKPETHBIX MPOSIBICHUSX CUMMETPHI, B BUAE NPUHIMIA OTHOCUTEIBHOCTH,
OTHOPOJHOCTH M H30TPOIHOCTH IPOCTPAHCTBA, OJHOMEPHOCTH M OJHOPOJHOCTH BpPEMEHH,
oOpamieHnss BpeMEHH — MaTeMaTH4eCKOH Omepanuy 3aMEeHbl 3HaKa BPEMEHH B YPaBHEHUSX
JBYDKEHUS; NPUHIMII COOTBETCTBUS, NMPUHLUI JONOJHUTEIBHOCTH, IMPUHIMII CYNEPHO3ULIUN).
Bropoii ypoBeHb XapaKTepu3yeTcsi HCIOIb30BaHHEM (PYHIaMEHTAIbHBIX (U3NYECKUX 3aKOHOB
(HampuMep, TakuX, KaK 3aKOHbl COXPAaHEHMsI: SHEPIUH, UMITyJIbCa, MOMEHTA MMITyJIbCa, 3apsja.
Tpetnii ypoBeHb XapaKTepU3yeTcs MCIOJIb30BAaHHEM KOHKPETHBIX 3aKOHOB (PM3UYECKUX TEOPUN
(HampuMep, TakMX, KaK 3aKOHbI JIMHAMMKH IPU PELICHUU 3a/ad 0 MeXaHUKe, 3akoHbl OMa u
Jlxoyns — JleHua npu aHanu3e 1eneil IoCTOSHHOTO TOKAa U T.J1.)

IMoypouHoe mi1anupoBanue yueoHoro marepuaja 10 kiaacc, 36 yacon

Ne Nep | Jlara Tema 3anaTHA
n/m | Teme
Mexanuka (20 yacos)
1 1 3amau MO KMHEMaTUKE pPaBHOMEPHOTO H  PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMKEHUSI MaTepUATbHON TOUKH.
2 2 3amaun Mo KHHEMATHKE PaBHOMEPHOTO JIBI)KEHUSI MaTepUaTbHON TOUKU
10 OKPYKHOCTH.
3 3 3amaun Ha pacyeT CpeaHed CKOPOCTH HEPAaBHOMEPHOTO BUKEHHUS.
BekTopHBIi 1 KOOPIMHATHBIA METO/IBI PEIICHUS 3a7a4 0 KHHEMAaTHKeE.
4 4 Hcnonb30BaHUE OTHOCHUTEILHOCTH MEXAaHWUYECKOTO JBIDKCHHUS M
KJIACCHYECKOTO 3aKOHA CIIOKEHHUST CKOPOCTEH B 331auax 10 KHHEMaTHKE.
5 5 I'padpmyeckue  3amaun MO  KUHEMAaTHKE  PaBHOMEPHOTO U
HEPABHOMEPHOT'O JIBIKEHUH.
6 6 3aaun M0 KHHEMATHKE JIBIKEHUSI MAaTepUaIbHONW TOUKH B OTHOPOAHOM
T10JI€ TSIXKECTH.
7 7 3amaun Ha MPUMEHEHUE MMEPBOTO, BTOPOT0, TPEThETro 3akoHOB HbIoTOHA.
8 8 3amaun Ha TPUMEHEHHWE 3aKOHOB Ui CHJI TATOTCHHS, YIPYTOCTH,
CYXOT0 U BS3KOTO TPEHHUSI.
9 9 3amaun  Ha JIBIDKCHHWE MATEpPHAILHOM TOYKM TOJ  JICHCTBHEM
MMOCTOSTHHOM CHJIBL.
10 10 3agaud ¢ HCHOJIL30BAHHMEM IIOHSATHH BeC TejJa, HEBECOMOCTD,
neperpy3Ku.
11 11 3amaun Ha IBM)KCHHUE MAaTePUATbHON TOUKH I1O]] ICHCTBUEM
HECKOJIbKHMX CHJI. 3a7a4M Ha JIBHKEHHE CO CBSI3SIMHU.
12 12 Hcnonp3oBanne mpUHIMIA OTHOCHTENBbHOCTH [ ammies mpu peuieHuu
3ajad4.
13 13 3agaun ¢ UCHOJIb30BAHUEM ITOHATHS MOMEHT CHJIBI OTHOCUTEIHLHO OCHU
BpaIlllcHUS.




14 14 3ajauy Ha NPUMEHEHUE YpaBHEHMS MOMEHTOB. 3aJaud Ha pacyer
XapaKTepUCTUK PABHOBECHS TEIL.

15 15 3a/aud ¢ HCMOJB30BAHMEM TIOHATHH HWMITYJIBC Tejla, HW3MEHEHHE
UMITYJIbCA TeJIa, UMITYJIbC CHIIBL.

16 16 3ajaun Ha 3aKOHBI U3MEHEHHUS M COXPAHEHHUs UMITyJbca. 3ajJaud Ha
NPUMEHEHHE 3aKOHA COXPAHEHUS UMITYJIbCA K PEAKTHBHOMY JIBUIKECHUIO.

17 17 3amaun ¢ UCTIOIB30BAHUEM MOHATHI pab0Ta, MOIIHOCTh, KUHETUYECKAs
U TOTCHIMANbHAs OSHEprus. 3aJayd Ha 3aKOHBI COXPaHEHHS U
M3MEHEHHS MEXaHHUECKOW YHEPTUH.

18 18 3amaun Ha pacder Kod(dduIMeHTa MoJe3HOro JACUCTBUS MEXaHHM3Ma, C
MCII0JIb30BaHUEM ‘30JI0TOTO MpaBuia” MEXaHUKU

19 19 Pemienne 3amady 1o MeXaHWKE Ha OCHOBE JMHAMHYECKOTO U
YHEPIreTUYECKOTO MOIXO/I0B.

20 20 3aa4uu 1o MEXaHUKE KUJIKOCTEH U ra3os.
MouaekyasipHasi pu3uKa ¥ TEPMOAMHAMHUKA.

21 1 KadecTBeHHble 3agaud  Ha MPUMEHEHHE OCHOBHBIX IIOJOXKECHUH
MOJICKYJISIPHO-KMHETHYECKOM TCOPHH.

22 2 3aaun-o1IeHKH Ha pacyeT Mace, YKUcClia U pa3MepoB MOJIEKYJT

23 3 3amaun  Ha TPUMEHEHHE OCHOBHOTO YpPaBHEHHS MOJEKYISIPHO-
KUHETHYECKOW TEOPHUHU HICATHHOTO Ta3a.

24 4 3anaun Ha ypaBHeHue MeHeneeBa — Knaneiipona. 3ajaun Ha ra3oBble
3aKOHBI.

25 5 Pemrenune 3ama4y pasHbIMH crioco0amMH, MCXOMASI M3 3KCIIEPHUMEHTAILHO
YCTQHOBJICHHBIX 3aKOHOB M MOJICIBHBIX MPEACTABICHUN MOJIEKYIISIPHO-
KHHETHYECKOW TEOPUH.

26 6 3amaun Ha CBOWCTBAa HACHINIEHHBIX W HCHACHIMICHHBIX IapoB, Ha
XapaKTEePUCTUKY KPUTHUECKOTO COCTOSIHUS.

27 7 3ajauu ¢ UCTIOIB30BAHUEM TOHSTHS BIAKHOCTH BO3TyXa.

28 8 3ama4yn Ha pacyeT KOJMYECTBA TETUIOTHI B MPOIIECCaX TEIIONepe1ayun.

29 9 3aauu Ha pacyeT YJEeNbHOM TEIUIOEMKOCTH, YAEIbHOM TelIOThI
TUTaBJICHUS, YACTHHON TEIUIOTHI Tapoo0pa3oBaHUsL.

30 10 3agaun Ha IPUMEHEHNE YPaBHEHUS TEIIOBOro OanaHca.

31 11 3ajauu Ha pacyeT BHYTPEHHEH 3HEPruM HJCabHOTO OJHOATOMHOIO
rasa.

32 12 3amaun  Ha  pacdeT paboOThl M KOJMYEeCTBa  TEIUIOTHI B
TEPMOJIMHAMHUYECKUX TPOIIeccax.

33 13 3amaun Ha IPUMEHEHHUE TIEPBOTO 3aKOHA TEPMOTMHAMHKH.

34 14 3ajaun Ha [NPUMEHEHHE [IEPBOTO 3aKOHA TEPMOJMHAMUKH K
M30TIPOIIECCaM B Ta3ax.

35 15 I'paduueckue 3a1aun B TEPMOAMHAMUKE.

36 16 3amaun Ha pacder KI1J] TerutoBoro quraress.

IToypouHoe n1annpoBaHue yued0Horo matepuaja 11 kiaacc, 34 yaca
Ne Ne B
n/m | teme
DJIEKTPOAMHAMMKA U dJIeKTpuuecTBo (18)
1 |1 | 3anaun Ha IPUMEHEHHUE 3aKOHA COXPaHEHHUs 3apsi/ia U 3aKkoHa Kyrnona.




2 2 3amaun Ha TPUMEHEHWE TOHSATUN HANPSHKCHHOCTH, MOTCHIUana u
Pa3HOCTH MOTEHIHAJIOB AJIEKTPOCTATUIECKOTO TTOJIS.

3 3 3amayi Ha OMUCAHHE DJEKTPUUECKOTO MOJIsl Pa3IMYHBIMU CPEICTBAMU:
CUJIOBBIMH JIUHHUSIMH, SKBHITOTCHIIHAILHBIMH TOBEPXHOCTSMHU.

4 4 Pemienue 3amau Ha ONMCAaHUE CHCTEM KOHAEHCATOPOB M pacyer
XapaKTePUCTHK KOH/ICHCATOPHBIX IIETICH.

5 5 3ajaun Ha pacyeT YHEPTUHU FNEKTPUUECKOTO TOJIS.

6 6 3aauu Ha pa3IMYHbIe METO/Ibl paciyeTa CONMPOTUBICHUS MIEKTPUUECKIX
enei moCTOSIHHOI'O TOKA.

7 7 3ajauM  pa3HbIX BHJOB HAa ONMCAHME AJIEKTPUYECKUX  Lienei
MOCTOSIHHOTO TOKa C MOMOIIbI0 3aKkoHa OMa Ui 3aMKHYTOH LIETIH,
3akoHa /oy — JIeHna.

8 8 3amaun  pa3HBIX BHJOB HAa ONHCAaHUE DIIEKTPHUUYECKUX  IIeTeit
MOCTOSSHHOTO TOKa C TIOMOIIBIO 3aKOHOB TIOCJIEIOBAaTEIbLHOTO U
MapauIeIbHOIO COCTUHEHUN.

9 9 Pemenue 3a1a4 Ha pacyeT y4acTKoB 1ieneil, coaepxamux IJ1C.

10 10 3amayn Ha WUTIOCTPALMIO UAEH OTHOCHTENBHOCTU MO OTHOIICHHUIO K
cpencTBaM  HAOMIONCHWS  HA  NpUMEpe  Pa3HBIX  [MOKA3aHWMA
AIIEKTPOU3MEPUTEIBHBIX MPUOOPOB MPHU PA3TUUHBIX CIOCO0aX UX
BKJIFOUCHUS B IICTIb.

11 11 3aaun  HAa ONUCAaHWE TIOCTOSHHOTO DJJIGKTPUUECKOTO TOKa B
AIIEKTPOJIUTAX, BaKyyMe, razax, MoJIyMpPOBOJAHHUKAX: XapaKTEPUCTHKA
HOCHTEJICH,  BOJbTAMIICpHAS  XapaKTCPUCTHKA,  XapaKTCPUCTHKA
KOHKPETHBIX SIBJICHUU U JIp.

12 12 KauecTtBenHbsle 3amauM  Ha  MCCJIENOBAaHME  MAarHUTHOTO  TIOJIA
MOCTOSTHHOTO TOKA. 3a7auu Ha 3aKOH AMIIepa.

13 13 3aaun O JBIKEHUM 3apsHKEHHBIX YaCTUI[ B DJEKTPUUECKOM U
MarHUTHOM TOJISIX.

14 14 KauectBeHHble ¥ pacyeTHbIE 3a7aud Ha OINKCAHHUE  SIBJICHUS
DIIEKTPOMArHUTHOM  WHAYKLIMH, HAa  3aKOH  DJIEKTPOMArHUTHOM
WHIYKIWHY, HA IpaBwiIo JIeHna.

15 15 KauecTBeHHBIE M pacyeTHbIE 3aJaud Ha HCIOJb30BAHUE TIOHSATHUS
WHIYKTHBHOCTH, Ha PacyeT YHEPTUU MAaTHUTHOTO TIOJIS.

16 16 3anaun Ha Popmyity TpaHchopmaTopa

Kousiedanus u BostHbI (13)

17 1 3aauyn Ha OTIpe/ieTICHHE XapaKTePUCTUK TAPMOHUYECKUX KOJIeOaHUH.

18 2 3ajjay  HAa  TPUMEHEHHWE OCHOBHOTO  YpaBHCHHS  JUHAMHKHU
KOJe0aTeNbHOTO JBWKCHHSI K aHalu3y T[OBEJCHUS MAasTHUKOB
Pa3IMYHBIX KOHCTPYKITUH (MaTeMaTHIeCKOTO U IPYKHHHOTO).

19 3 3amaun ¢ HWCHOJB30BaHWEM  (QopMmysnbl  Tepmoja  KosieOaHWi
MaTEeMaTHYECKOTO MAasITHHUKA.

20 4 3ajaun Ha CIOKEHUE KOJIeOaHU M pe30HaHC.

21 5 3amayn HA MPUMEHEHHE 3aKOHOB COXPaHEHHUs DHEPTHHM U HUMITYIbCa K
KOJIe0aTeTbHOMY JBIKEHUIO.

22 6 3amaun 0  pacmpoOCTPaHEHWH  MPOMOIBHBIX M TIOMEPEYHBIX
MEXaHHYECKUX BOJH B YIIPYTHX Cpeax.

23 7 3a;aun Ha pacyeT XapaKTEPUCTHUK 3BYKOBBIX BOJIH.

24 8 Pemenne 3anad Ha EPEMEHHBIN JIEKTPUYECKUNM TOK: XapaKTEPUCTUKU
MEPEMEHHOT0 TOKa, JIEKTPUYECKHE MAIIMHbI, TpaHCPOpMaTOpP.

25 9 3a/aun Ha OMHUCAaHWE PA3JTMYHBIX CBOMCTB AJICKTPOMATHUTHBIX BOJIH:

CKOpOCTh, OTpaK€HHUe, MpesioMJIeHHe, HHTepdepeHuus, audpaxus,




MoJIsIpu3arus.

26 10 3amaun  Ha  NPUMEHEHHE 3aKOHOB  TI'E€OMETPUYECKOH  ONTHUKH:
NPSAMOJIMHEHHOTO PacpOCTPaHEHHs CBETa, OTPAKEHUS, MPETOMIICHUS
CBETA.

27 11 [IpumMeHeHne K pelieHuto 3a1ad M0 I'€OMETPUYECKOW OINTHUKE OOIIMX

INPUHIUIIOB, HA TIpUMeEpax, COOOpaKeHUH CUMMETpHUH, 00PaTUMOCTH
xoza yryda, npuHnuna depma.

28 12 Pemenne 3amad Ha npuMeHeHue (Gpopmysbl TOHKON JTUH3BL 3aadd Ha
ONTHYECKUE CHCTEMBI U ONTHUYECKHE MPUOOPHI (JTyna, MUKPOCKOTI,
TeJeckoIl, hoToanmnapar).

29 13 3amaun 1o GOoTOMETPUU M 3aKOHAM OCBEIIICHHOCTH.
30 14 3a/aun 10 BOJIHOBOM ONTHKE C IPUMEPAMH PACYETOB CKOPOCTH CBETA.
31 15 KauecTBeHHBIC W pacueTHBIC 3a/1a4¥ HA TUCIEPCUIO, HHTEP(PEPEHITUIO,

TU(PAKIUIO U MOJIIPU3ALINIO CBETA.

ATtomHasi ¢pusuka (3 yaca)

32 1 3amaun Ha ypaBHEHHWE OWHINTEHHA s ¢orodddekra. 3amaun Ha
ONpeeJICHHE  XapaKTEpPUCTHK  (OTOHOB:  MAacChl,  HMITYJIbCa,
OMPEIEIIIEMBIX C MOMOIIBIO 3aKOHA B3aUMOCBSI3U M SHEPTHH.

3 |2 3agaun Ha pacyer AedeKTa MacChl M YHEPTETHUECKOTO BBIXO0/1a SIIEPHBIX
peakimii. 3a1a4n Ha MPUMEHEHUE 3aKOHA PAJIMOAKTHBHOTO PacIaja.
34 |3 3amayn Ha MPUMEHEHUE 3aKOHOB COXPAHEHUS JHEPrHHM W 3apsjga K

SJIEPHBIM PEAKIUAM.
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