MyHuunajabHoe 010/KeTHOE 00111e00pa3oBaTe/ibHOE YUpeKIeHue
«Tpounkas cpeaHss 061e00pa3oBaTeIbHAs IIK0JI2»

OJIOBPEHA BBenena B nelictBue
Ha 3acenanuu megarornyeckoro coBera npukazom no MbOVY «Tpounkas COIL»
npotokoia Ne 1 «30» aBrycrta 2025r. Ne 2 o/myor 01.09.2025r.

Pabouasi nporpamMma cnenkypca
«IIpakTHKYM 1O pelIeHUIO 32124 10 (PUHKE)»

g 10-11 kiaacca

c¢. Tpounkoe
2025



<\

[HosicHuTeIbHASA 3aNIUCKA

[Tporpamma cneuxypca «I[IpakTukym 1o pemieHuro GpuU3MUecKUX 3a7au» HallpaBlIeHa Ha CO3JaHHe
ycIoBuil st opranu3anuu dddexTuBHON cuctembl moarotoBku k EI'D yuammxcs 10- 11 kmaccos,
CIOCOOCTBYIOIICH caMOOMpeAeNieHUI0 00yJalouXcsi B BBIOOpE crioco0a JanpHeiero oopa3oBaHus,
HOCHT XapakTep 0000IIeHHs U3yYEeHHOT0 MaTepuana 3a Kypc CpelHel KOJIbl U PaCUIMpeHus yueOHoU
MIPOTPaMMBI.
[lenpl0 mporpaMmel SIBJISIETCS] COBEPILIEHCTBOBAHHUE MO3HABaTEJIbHON cdepsl
oOydaromuxcsi U o0ecrleueHrue TaKWX YCIOBUM, T OJApCHHBIH PEOCHOK CMOXKET JOCTUTHYTh
MaKCHMaJIbHO BO3MOYKHOTO I HErO YPOBHS Pa3BUTHSL.
3ajayu:
CdopmupoBaTh yMeHUs paboTaTh C pa3TUYHBIMU HCTOYHHUKAMHU HHPOPMAIIHH.
BripaboTtath uccienoBaTebCKUe YMEHHUSL.
[To3HAaKOMUTH ydYamUXcss € HMCXOMHBIMH (uiocopckuMu UACSIMH, (U3HUYSCKUMU TCOPHAMH U
NPUCYIIMMH WM CTPYKTYpamH, CHCTEMOW OCHOBOIIOJAraloOUIMX IOCTYJIaTOB U IMPHUHIUIIOB,
MOHATHIHBIM aIiapaToM, IMITHPUICCKUM 0a3HCOM.
ChopmupoBaTh MpeACTaBICHHE O COBPEMEHHOW (DM3MYECKON KapTHHE MHPA, O MECTE H3y4aeMBbIX
Teopuid B coBpeMeHnHo EKM u rpanuiiax npuMeHUMOCTH.
YrnyOuTh UHTEpEC K MpPEeAMETY 3a CYEeT NMPUMEHEHHs JeATEIbHOCTHOTO MOAX0/a B U3yYEeHUH Kypca,
moAOOpKE MO3HABATEIILHBIX HECTAHAAPTHBIX 3a/1a4.
CdopmupoBaTh y yyaluxcsi yMEHUsI IPUMEHATh (pU3NUeCcKre 3HaHUS pa3IMuyHOTO0 YPOBHS OOLIHOCTH,
TaKMX KaK KOHKPETHBIX 3aKOHOB (DHU3MUECKUX TeOopui, (yHIaMEHTAIbHBIX (U3UYECKHX 3aKOHOB,
METOJIOJIOTUYECKUX TMPUHIUIOB (U3UKU K PpEHIeHHIO 3ajad [0 MEXaHUKe, OJJIEKTPUYECTBY,
TEPMOJMHAMUKE, OTITHKE.
ChopmMupoBaTh y ydammxcss YMEHHsS MPUMEHSITh METOJbI IKCIEPUMEHTAIbHON, TEOPETUYECKON U
BBIYHUCITUTENHHON (PU3UKU K PEIICHUIO 33/1a4 110 MEXaHUKE, DIEKTPUIECTBY, TEPMOTUHAMUKE, ONITHKE.
ChopmupoBaTh y ydamuxcsi yMEHHUS K MPOBEACHHUIO KOHKPETHOTO aHallM3a JKCIEPUMEHTAIBHO
Ha0JIt0/1a€MBIX SIBJICHUM.
ChopmMupoBaTh y y4aliuxcsi YMEHUsI OpraHU3allUd TO3HABATEIHLHON NEATETLHOCTH NMPU OO0yUYEeHUU
pemieHnto  (QU3MYECKUX 3aJad  KaKk y4eOHOHW MOJeNnu HCCIeAOBATEIbCKOM  JeSTENbHOCTH.
IlnannpyemMble npeaMeTHBIE pPe3y/bTAThI.
OTnuuuTenbHas 0COOCHHOCTh IaHHOM MPOTrpaMMbl B MAaKCUMAIBHON OpUEHTAIIMH Ha
MEXIUCUUTUTMHAPHBIA MOAX0A B OOY4YeHHMHM, Ha pa3BUTHE CaMOCTOATEIBHOCTH JETel, uX
CaMOIIO3HAHUs, CaMOOLIEHKHM, TEOpeTHYeckass U HCCIeloBaTeNbCckasi OCHOBAa, THOKOCTb U
BapUaTHBHOCTH y4EOHOTO TpoIiecca.
TexHoI0rnu, UCOJIb3YEMBIE B OPTraHU3AIlUY 3aHATHIA:

[IpoGnemHOE 00yUYeHHE, C TOMOIIBIO KOTOPOTO YUalIHecs MOJIy4al0T STAIOH HAYYHOT'O MBIIUICHHUS.
[IpoexkTHas TEXHOJIOTHS, KOTOpasi MOMOraeT TOTOBUTh YYAllIUXCA K JKM3HU B YCIOBHUSIX TUHAMHUYHO
MEHSIOIIETrocs 00IIecTBa.

Meron YaCTHYHO-TIOMCKOBOM JIESITEIIBHOCTH, CIIOCOOCTBYIOIIMK CaMOCTOSITEIHHOMY —PEIICHHUIO
poOIEMBI.

HccnenoBaTenbCkuii METOJ, KOTOPBIH MOMOXET IIKOJLHHUKAM OBJIAJIETh CIIOCOOAMHU pEIIeHUs 3a/1a4
HECTaHJaPTHOTO COJEP KAHMUS.

[Ipenycmorpena peanuzanus JuQGEepeHIIMPOBAHHOTO W JIMYHOCTHO-OPHEHTUPOBAHHOTO IOAXOJIOB,
KOTOPBIC TTO3BOJISAT YUEHUKAM JABUTATHCS BHYTPU Kypca MO CBOCH TPaeKTOPUHU U OBITh YCTICIITHBIMH.



J1s opraHu3anyu 3aHATAN UCIIOJB3YIOTCS CIEAVIOMUE POPMBIL:

JICKIMOHHOE M3JI0)KEHHE MaTepuaa;
IBPUCTHYECKUE Oece/Ibl;
NPaKTUKYMBI 110 PEIICHHUIO 33/1a4;
paboTa B MaJbIX TpymImax.

O6H_ICVLIG6HBIG YMCHHA, HABBIKHU U CIIOCOOBI ACATCIIBHOCTH.

llo3nasamenvHas OesmenbHOCmb:

HCIOJIb30BAaHUE I IIO3HAHUS OKPY)KAIOILIErO0 MHpa pa3Iu4HbIX €CTECTBEHHOHAYYHBIX METOJIOB:
HaOJI0ieHNe, U3MEPEHNUE, SKCIIEPUMEHT, MOJCIIUPOBAHUE;

(dbopMHUpoBaHHE YMEHUH pa3nuyarh (hakThbl, TUIIOTE3bI, IPUUUHBI, CIEICTBUS, 10Ka3aTeIbCTBA, 3aKOHBI,
TEOpUH;

OBJIa/ICHUE Pa3IMYHBIMU CIIOCOOAMU pEIIEHUS TEOPETUUECKUX U SKCIIEPUMEHTAIbHBIX 33/a4;
IPUOOPETEHUE ONbITA BBIIBUKEHUS TMIIOTE3 [Tl OOBSICHEHUS U3BECTHBIX (PaKTOB U
HKCHEPUMEHTAIBHOM MPOBEPKH BbIIBUTAEMBIX TUIIOTE3.

HupopmayuonHo-KOMMYHUKAMUBHASA OeAMENbHOCMb.!

BJIQJICHHE MOHOJIOTUYECKOH M JUAIOTHYECKON peublo, Pa3BHTHE CIIOCOOHOCTH MOHHUMATh TOUYKY
3peHusi co0eceIHUKa U MPU3HABaTh MPABO HA HHOE MHEHUE;

WCIOJIb30BaHUE JJISl PEIICHUS TTO3HABATEIbHBIX 1 KOMMYHUKATUBHBIX 33714 Pa3IMUHbIX

HCTOYHUKOB MH(POpMaLUH.

Pedghnexcusnas desmenvrHocms:

BJIaJICHHE HABbIKAMU KOHTPOJIS M OLIEHKH CBOEH NesATeIbHOCTH, YMEHUEM Ipe/BUIECTh BO3MOXKHBIE
pe3yJIbTaThl CBOMX JICHCTBHIA.

Kanennapuo-remarnueckuii iaH npeaycMarpuBaeT o0yueHne B 00bEmMe 68 4acoB 3a /iBa roja.

[Tpu 5TOM HCTIONB30BAIMCH CIIEAYIONINE MPUHIMIIEI 0TOOPA COAEPKAaHUs U OpraHW3aluu y4eOHOTO

MaTtepuana:
COOTBETCTBHE COAEPKAHMS 33/1a4 YPOBHIO OCHOB KJIACCUYECKOUN (PU3UKH,
BBIIEPKABILIMX TPOBEPKY BPEMEHEM, a TaKXE YpPOBHIO pAa3BUTUS COBPEMEHHOW (U3UKH, C
BO3MOXXHOCTBIO TIOCTPOCHHSI B TIpollecCe pemieHus 3amad  (U3MYecKuX, MaTeMaTHYeCKuX U
KOMITBIOTEPHBIX MOJIEIed U3ydaeMblX OOBEKTOB C Pa3IMYHON CTENEHBIO AETaTU3alli, peaau3yeMon
Ha OCHOBE MPUMEHEHHSI: KOHKPETHBIX 3aKOHOB (DM3MUYECKUX TEOpUH, PyHAaMEHTATbHBIX (PU3NUIECKHUX
3aKOHOB, MCTOHOJOTHUYCCKUX IMPUHIIUIIOB (1)I/I3I/IKI/I, a TakKXE€ METOAOB BKCHepHMeHTaﬂBHOﬁ,
TEOPETUYECKON U BBIYUCIUTETHHON (DU3HKH;
COOTBETCTBHUE COACPNKAHUSI U dbopM TpeabIBICHUS 3a1a4 TpeOOBaHHIM
rOCyIapCTBEHHBIX MPOTPAMM IO (PU3UKE;
BO3MOYXHOCTh OOyUYEHHS aHATTU3Y YCIOBUI SKCIIEPUMEHTATHLHO HAOII01aeMBIX
SIBJICHUH, paCCMaTPUBAEMBIX B 33]1a4€;
BO3MOKHOCTH (DOPMHUPOBAHHMSI TIOCPEACTBOM COJIEPIKAHUS 3371a4 K METOJIOB MX
pelIeHrs HayyHOTO MHPOBO33PEHUS U HAYYHOrO I[OAXO0Ja K HW3YYEHHIO SBJICHHH TNPUPOBI,
AICKBATHBIX CTHUIIIO HAay4YHOTr'O MBIIJIICHUA (MGX&HI/ICTI/I‘-IGCKOMY, ACTCPMUHHUPOBAHHOMY,
BEPOSITHOCTHOMY, KHOEPHETHIECKOMY), B paMKax KOTOPOT'0 MOXET OBITh pPeIlleHa 3a/1a4a;
pa3BUTHE TBOPUYECKON MHINBUAYATBHOCTH YUAIIUXCs KaK CyOBEKTOB 00yUeHUs pu
perieHuu GU3NIECKUX 3a1ad.

[IpennaraeMplii CHEUKYpC OPHUEHTUPOBAH HA KOMMYHUKATHUBHBIM HCCIIEIOBATEIbCKHI
MoaXo7 B OOYyYEHHH, B KOTOPOM IMPOCIICKUBAIOTCS CIEAYIOMUe 000OIIECHHBIE ATallbl CYOBEKTHOM



JESTeTHPHOCTH YUYAIIUXCSI W YYUTEIS: COBMECTHOE TBOPUYECTBO YUHMTENS M YYAIIMXCS 10 CO3AHHIO
¢bu3nveckoil mpoOIeMHON CUTYallUy WIN ACATEIBHOCTD M0 MOI00PY IHKIIA 33/1a4 110 H3y4aeMOU TeMe.
Ananu3 HalJeHHOHN mpoOneMHol cuTyanuu (3amaun). Yerkoe GopmynupoBanue (HU3NYECKON 4acTh
npobseMbl (3amaun). BeiaBuKeHUE TUIOTE3, pa3paboTka Mojenei ((pu3ndecKux, MaTeMaTHYCCKHUX,
KOMIIBIOTEPHBIX). [IporHo3upoBaHne pe3yslbTaTOB pa3BUTHS BO BPEMEHU HKCIEPUMEHTAIBHO
HaO0AaeMbIX siBIIeHHH. [IpoBepka M KOPPEKTUPOBKA THUIIOTE3, HAXOXKJICHUE PEUICHHUM, IMPOBEpPKa U
aHanu3 pemeHuil. [IpeayoskeHust MO0 MCHONIB30BAHUIO MOIYUYEHHBIX PE3YIbTATOB Uil TIOCTAHOBKU H
peleHust IPyTuX mpooiieM (3a1a4) 1o U3ydyaeMol TeMe, 110 paHee H3yYCHHBIM TeMaM Kypca (QU3HKH, a
TaKXKe MO0 TeMaM JPYTUX MPEIMETOB €CTECTBEHHOHAYYHOTrO IIMKJIA, OIICHKA 3HAYEHUS IMOJIyYCHHOTO
pe3yiabTara sl )KU3HEHHBIX CUTYalluid ¥ pa3BUTHS HAYYHOTO MHPOBO33PEHHUSL.

TpeGoBaHMs K OCBOCHUIO COACPKAHUS IIPEIMETA:

V4YeHMK J0IKEH 3HATh:

MEeXIyHapoaHyto cuctemy eaunui (CH);

¢dbyHgamMeHTanbHbIe  (PU3MUYECKUE 3aKOHBI MEXaHUKH,  DJIEKTPOJMHAMUKH,
TEPMOJMHAMUKH, ONITUKH, KBAHTOBOU U SJEpHOMN PU3UKY;

METOABI JKCIIEPHUMEHTAILHOW, TEOPETHYECKOW W BBIYMCIUTEIBHON (U3MKH;, - MaTeMaTHYeCKUN
anmnapar, IpUMEHsSIeMbIH 111 peleHus: GU3NUECKuX 3aau.

YYEeHHUK JI0JKEH YMETB:

[TpumMeHATH PU3HUECKUE 3HAHUS PA3IMYHOIO YPOBHS OOIIHOCTH, TAKUX KaK

KOHKPETHBIX  3aKOHBI  (DU3MYECKMX  Teopui, (QyHIaMEHTaIbHBIX  (U3WYECKHE  3aKOHOB,
METOAOJIOTMYECKHX MPUHIMIOB (UMK K PpEILICHUI0 337ad [0 MEXaHHUKe, 3IJIEKTPUUYECTBY,
MOJIEKYJISIPHOHN (U3UKe U TEpMOAMHAMUKE, OIITUKE, KBAHTOBOM U siIepHON (DU3HKE;

[IpyuMeHSTh METO/bI SKCIEPUMEHTAILHOM, TEOPETUUECKON M BBIYMCIUTENbHON (PU3UKU K PEIICHHUIO
3aJ]a4u 10 MEXaHHKe, ANEKTPUUECTBY, TEPMOAMHAMUKE, ONITUKE, KBAHTOBOM U siiepHOH (usuke;
ITpoBOIUTH KOHKPETHBIN aHAJIN3 SKCIIEPUMEHTAILHO HAOII0AaEMBIX SIBIICHHI;

Vcnonb30BaTh NpH pelIeHUH 3a/1a4 METOA0JIOTnYeckre QyHKINN (PU3NIECKOit

TEOpHUH: 00BACHUTEIBHOM, IpecKa3aTeIbHON, pEryIsTUBHON, HOPMaTHBHOM;

c(OopMHpOBATH HABBIKM OPraHU3AIMM TO3HABATEILHOM JesITETbHOCTH MIPH

oOyueHuun pELICHUIO ¢u3nuecknx 3ajady Kak ~ y4uyeOHOHU MOJICNI HCCIIE0BATENbCKON
JEeATEIbHOCTH;

YYEeHUK JOJKEH BIAJIETh:

IPaMOTHBIM UCTIOIb30BaHUEM (PHU3UIECKOTO HAYYHOTO SI3bIKA;
MCIOJIb30BaHNEM MEXTYHAPOIHON CHCTEMbI €IUHUI] H3MEPEHUN (PU3HUUECKUX
BennuuH (CU) npu ¢pusnueckux pacuerax;
MIPUMEHEHHSI YMCIIEHHBIX 3HaYeHUH (PyHIaMEHTaTbHBIX (PU3NIECKIX KOHCTAHT IS
OLIEHKH PE3YJIbTATOB PACUETOB;
MaTeMaTHYECKHUM armapaToM IS perieHus PrU3nIecKux 3aaad.
Buabsl KOHTpOIS
Texymuii KOHTPOJIb KayecTBa OOYUYEHHOCTH OCYIIECTBIISIETCS B YCTHOM M MUCHMEHHOU (opme
MIPU TIPOBEPKE BBIMOJHEHHUS TOMAIIHUX PabOT, pelIeHWH 3a/lad Ha MPAKTUYECKUX 3aHATHSIX, TPHU

B3aMMOIIPOBEPKE HAa 3HAHHE TEOPETUYECKOro MaTepuaina. PyOeHbIi KOHTPOIb MPOBOIAUTCS MEXKIY
MOJYJISIMH — TECTHPOBAaHUE, KOHTPOJbHBbIE PAaOOTHI MO PEIICHUIO 3aJady MO H3YYEHHBIM paszzeiiaMm
IpeaMeTa.

Kputepun onenku 3¢heKTUBHOCTH BBIITOJIHEHUSI KOHTPOJIBHBIX padoT: 50-60% mpaBUIBLHBIX OTBETOB
— oueHka —ynosierBopurenbHol; 70-80% mnpaBUIBHBIX OTBETOB — oleHka —xopomol;  90%
MPaBUWJIbHBIX OTBETOB — OLIEHKAa —OTJINYHOI.



Conep:xaHnue y4e0OHOr0 nmpeamera.
10 xanacc.
(68 uaca), 2 yaca B HeJeJII0)
du3uka B NO3HAHNH BelleCTBA, MOJIA NPOCcTPaHCcTBa U BpeMenH (1 uac).
CMbICT OHATHI: 3aKOH, TEOPHUs, TUIIOTE3a, B3aUMOICUCTBHE.
Kunemaruka (12 yacoB).

Cucrema orcucra. Tpaekropus, nyrb M nepemelieHne. OCHOBHBIE XapaKTEPUCTHKHU
JIBHKEHUA Tell. lIpsAMonuHeiiHOoe paBHOMEpHOE JABWXKEHHE. [IpsMONMHENHHOE PaBHOYCKOPEHHOE
nBUKeHue. PemeHne 3amad Ha ypaBHEHMS NPSIMOJIMHEMHOrO pPAaBHOYCKOPEHHOTO —JIBH>KCHMS.
KpuBonuneiinoe nemwkenue. Pemenne 3a1a4 Ha IBHKEHHE 110 Mapadoie U JBUKCHHIE 110 OKPYKHOCTH.

3ajaud M0 KHHEMATHUKE PAaBHOMEPHOTO M PAaBHOYCKOPEHHOTO MPSMOIMHEHHOTO JIBHKCHUS
MarepuajibHOM TOUYKH. 3aJayd N0 KMHEMAaTHUKE PAaBHOMEPHOTO IBUKEHHS MAaTEpPUATIbHOM TOYKHU IO
OKPY)KHOCTH. 3aJlayd Ha pacyeT CpelHEHd CKOPOCTH HEPAaBHOMEPHOIO JBMKEHUS. BeKTOpHBI u
KOOPJMHATHBIA METOJAbl pELICHUd 3aJad 10 KuHeMmaTuke. lcrnonb3oBaHHE OTHOCHTEIBHOCTH
MEXaHUYECKOr0 JBHKEHUS M KJIACCUYECKOT0 3aKOHA CIO0KEHUSI CKOPOCTEN B 3a7a4ax 10 KHHEMaTHUKE.
I'padmyeckue 3amaun Mo KUHEMATHKE PABHOMEPHOIO M HEPABHOMEPHOTO JABIDKCHUU. 3aladyul 10
KMHEMaTUKE JIBU)KEHUSI MAaTEpUaJIbHOM TOUYKH B OJJHOPOJHOM I10JIE TAKECTH.

JAunamuka. Cuibl BceMUpPHOro Tarorenus (14 yacos).
ITepsoiii 3akoH HetoToHa. MecTo yenoBeka Bo Becenennoi. Bzaumoseicteue Tei.
Cuna ynpyroctu. Bropoii 3akon Hetotona. Tperuii 3akon Hetotona. Tpu 3axkona HeroToHa.

3ajaun ¢ UCIOJIH30BAHUEM IMOHATHUSI MOMEHT CHUJIbI OTHOCUTEIHFHO OCH BpalleHHs. 3aaaduu
Ha NIPUMEHEHHE YPaBHEHUS MOMEHTOB. 3aJaull Ha pacyeT XapaKTepUCTUK paBHOBECHsS Tell. 3a/lauu C
WCIIOI30BAaHUEM MOHATHUN LIEHTP MAcC M IIEHTP THKECTU. 3a/1a4u 00 YCTOMYHMBOCTH PaBHOBECHS TEJl.

3aKoH BCEMHUPHOTO TATOTeHUs. Pa3Buthe mnpeacTtaBieHuil o TaroteHuu. Cumia TKECTH.
JIBr>keHue mnox naeuctBheM cuibl TsbkecTh. Bec Tena. HeBecoMocTh. J[BMKeHHME TUIaHET W
HMCKYCCTBEHHBIX CITYTHHKOB 3€MJIH.

Cunpl TpeHus. J{BH>KeHHE Tell IO HaKJIOHHOW TUIOCKOCTH. JIBH)KEHHE Tel 110

OKPY>KHOCTH. 3a/1a4il Ha OTPEJICIICHHUE IaBJICHUsI )KUJIKOCTEH U ra30B. 3a/1a4d Ha IPUMEHEHNE 3aKOHOB
[Tackanss u Apxumena. 3amauvi O JABMXKEHUU >KHJKOCTEH M Ta30B C HCIOJIB30BAHHEM 3aKOHa
COXpaHEHUs SHEPTUH U YPABHEHUSI HEPA3PBIBHOCTH.

3aaun Ha MEXaHUYECKHEe CBOMCTBA TBEPABIX TeJ: a0COMOTHOE U OTHOCUTENIBHOE

YUIMHEHHE, TEIUIOBOE PACIIUPEHHUE, 3aI1aC IIPOYHOCTH, CUJIA YIIPYTOCTH.

3akoHbl coxpanenuss B Mexanuke (10 yacos).

Nmnynbee. 3akoH coxpaHeHHsl UMIy/Ibca PeakTuBHOe nBHkKeHHue Mexanudeckas pabora u
MOIIHOCTh PaboTa CUIIBI TSHKECTH, CHIIBI YIIPYTOCTH W CHIIBI TpeHUs MexaHndeckas dHeprus. 3akoH
COXpAaHEHUs MEXaHUYECKOU 3Heprun Pemenne 3a1a4 Ha 3aKOH COXPAHEHUS SHEPTHH.

3aaumM ¢ UCIMOJIb30BAHUEM MOHATHI UMITYJIBC T€la, U3MEHEHHE UMITYJIbCa Teja, UMITYJIbC
cuibl. 3a/laud Ha 3aKOHbl M3MEHEHHUS M COXPAaHEHUsS HMMIyJbca. 3aJaud HAa NMPUMEHEHHE 3aKOHA
COXpAaHEHUS UMNYJIbCa K PEAKTUBHOMY JIBUKEHUIO.
3aa4yn ¢ UCMOIL30BaHUEM MOHATUN Pab0Ta, MOIIHOCTh, KHHETHYECKAs U
MOTEHIMaIbHAsl SHEPrus. 3a/layd Ha 3aKOHbI COXPAHEHUS M U3MEHEHHUS MEXaHWYECKOM SHEPIUH.
3anaun Ha pacyeT KodpuIMEeHTa MOJIE3HOT0 ACHCTBUS MEXaHHU3Ma, C MCIIOJIb30BAHUEM —30JI0TOrO
npaBwial Mexanuku. PemeHne 3aiay mo MEXaHWKE Ha OCHOBE JMHAMUYECKOTO U IYHEPTEeTHYECKOTO
MTOAXOM0B.

JIlnHaMHKa MepHOINYecKoro ABu:KeHus (4 yaca).
Mexanunueckue konebanus [IpeBpaiienue sHepruu npu Kosnedanusx. Pezonanc.
Mexanuyeckas BoJHA. 3BYK.



3amaun Ha ONpEACIICHHE XapaKTePUCTUK TapMOHUYECKUX KojeOaHuil. 3amaun Ha
MIPUMEHEHHE OCHOBHOTO YpPaBHEHHUS IMHAMHMKHU KOJeOaTeIbHOro IBM)KEHUS K aHAIMU3y MOBEIEHUs
MasATHUKOB Pa3JIMYHBIX KOHCTPYKIUHN (MaTeMAaTUUYE€CKOTO U MPYXKUHHOTO). 3a7a4i C UCIOIb30BaHUEM
dbopMyInbl mepuona KojeOaHUW MaTeMaTHYeCKOro MasTHUKA. 3a/adyd Ha CIOKEeHUE KoyieOaHud u
pe3oHaHc. 3a7auyd Ha NMPUMEHEHHME 3aKOHOB COXPAHEHHUS SHEPIrMU W UMIYJbCa K KOJIEOATEIbHOMY
JBUKEHHUIO. 3a/1a4d O paclpOCTPAHEHUH IPOJOJIBHBIX U MONEPEYHBIX MEXAaHUUYECKUX BOJIH B YIIPYTUX
cpenax. 3aJlauy Ha pacueT XapaKTEPUCTUK 3BYKOBBIX BOJIH.
3ByKoOBbBI€ BOJIHbI. AKyCTHKA (4 4aca).

[TonsiTre BOHBI, YCIIOBUE CyllecTBOBaHMsI BOJIH. [IoHsATHE BRICOTHI 3BYyKa, TeMOpa,

IPOMKOCTH.

MouJiekyasipHo-KuHeTHu4deckas teopus (10 yacon).

OCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopun. Macca u pa3Mepsl

Moniekys. KonnuectBo BemiecTBa. TemmepaTrypa B MOJIEKYJISPHO-KMHETUYECKOW TEOPUU Ta30B.
W3ompoueccel B razax. Pemenue 3agau Ha u3onporiieccol. Pemenne 3a1ad Ha rpauku M30IPOIIECCOB.
VYpaBHeHUue cocTosiHUA rasza. Pemienuwe 3amad nmo teme «YpaBHEHUE COCTOSIHUA raza». OCHOBHOE
YpaBHEHHE MOJIEKYJIAPHO-KMHETUYECKON Teopuu ujaeadbHOro rasa. TemmepaTypa U CpenHss
KMHETHYECKasi SHEPrus MOJIeKy raza. 3smepenue ckopocreid Mosieky raza. CocTOsSHUS BEILECTBA.
KauecTBeHHbIe 3a/1aun Ha MOHATHE TEIJIOBOrO paBHOBecHs. KauecTBeHHbIE 3a1a4n

Ha TNPUMEHEHHE OCHOBHBIX IOJOXEHUM MOJIEKYJISIPHO-KMHETHYECKONH TEOpUU. 3aauyu-OLIEHKH Ha
pacdyer macc, yuciaa M pa3MEpOB MOJEKYd. 3aJaud Ha IPUMEHEHHE OCHOBHOI'O YpPaBHEHHS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU UACAIBHOrO rasza. 3aJayd Ha pacyeT CKOPOCTEM MOJEKyn rasa.
3amaun Ha ypaBHeHHe MeHnneneeBa — Kitaneiipona. 3agaun Ha ra3oBble 3aKOHBI. PelieHue 3amay
pa3HbIMM CIOCOOAMM, HCXOJ M3 HKCIEPUMEHTAIbHO YCTAaHOBJIEHHBIX 3aKOHOB M MOJEJIBbHBIX
MPEACTABICHUN MOJIEKYJIIPHO-KMHETUYECKOW TEOpHHM. 3aJadyd Ha CBOWCTBA HACBILEHHBIX |
HEHaCBILIEHHBIX [TapPOB, HA XapaKTEPUCTUKY KPUTUYECKOTO COCTOSIHUS. 3ajaul Ha ONMCAHUE SIBICHUN
MTOBEPXHOCTHOTO CIOSI KUIKOCTEH: MOBEPXHOCTHOE HATSKEHHE, KalUJUIIPHBIEC SBICHUS, U30BITOUHOE
JaBJICHUE T10J] MCKPUBJICHHOM IMOBEPXHOCTHIO. 3aJaud C MCIOJb30BAaHUEM IOHSTHS BIIAXKHOCTU
BO3JyXa.

OcHoBbl TepMoauHaMuku (13 yacos).

Buytpennss sueprusi. Pabota B Tepmonunamuke. [1epBblit 3aK0H TepMOAUMHAMUKH.
CrnencTBus U3 NEPBOrO 3aKOHA TEPMOJIMHAMUKU. TerIoBbIe ABUTAaTeNd. 3HAYEHHE TETNTOBBIX
nsurateneil. TemnoBble  ABUTATeNd U oXpaHa OKpYXKaroIlel Cpebl.

Bropoii 3aKOH TepMoauHaMuku. da3oBele nepexoipl. [1aBneHne n KpucTamIM3anus.
dazoBble nepexoipl. Micapenue u KkoHaeHcanus. BinaxxHocts Bo3ayxa.
3ajaur Ha pacyeT KOJMYECTBA TEIUIOTHI B IPOLIECcCcax TeIulonepeaadn. 3aaaun Ha
pacyer  yIenbHOM  TEIJOEMKOCTH, VyJIEIbHOM  TEIJIOThl  IUIABJICHUSA, YACJIbHOW  TEIUIOTHI
napooOpa3zoBaHus. 3aJaud Ha TNpPUMEHEHHE YypaBHEHHUS TEIUIOBOro OanaHca. 3ajaud Ha pacuer
BHYTPEHHEH JHEpPruM WACabHOTO OJHOATOMHOIO Ta3a. 3aJayd Ha pacueT pabdoThl M KOJMYECTBa
TEIUIOTHI B TEPMOJMHAMHYECKHMX Ipolleccax. 3aJaud Ha [PUMEHEHHE IepBOro  3aKoHa
TEPMOJUHAMUKHU. 3aJ]a4l Ha IPUMEHEHUE MEPBOro 3aKOHA TEPMOJIMHAMHUKHU K U30IPOlIeccaM B ra3ax.
3anauu Ha pacuet KIIJ] remioBoro nsuraresns.



11 kaace.
(34 yaca, 1 yac B HeJ1eJ110)
IocTosAHHBIM J1eKTPUYECKHUI TOK (5 4acoB).
OnexkTpuyeckuit Tok. Cuia Toka. 3akon Oma a1 yuactka uenu. [locnenosarenbHoe
U MapajieibHOe COSIMHEHUs MPOBOJHUKOB. M3MepeHus cuiibl Toka W HampsbkeHHus. Pabora Toka u
3akoH Jlxxoyns— Jlenma. MouHoCTh 3JIeKTpUYecKoro Toka. 3akoH Oma Jiiist mostHo uenu. CiencTBust
n3 3akoHa OMa ISl MOJTHOM IEMu.
3amaun Ha pa3IMYHbIe METO/IBI PacueTa COMPOTUBIICHUS SJEKTPUUECKUX IIeTen
MOCTOSIHHOTO TOKA: METO/ aHAJIM3a Y3JIOBBIX MOTEHIIMATIOB, METO] HAaJOKEHHUSI KOHTYPHBIX TOKOB KaK
MPOSIBJICHUE TPHUHIMIA CYNEepro3uluu. Vcnonp30BaHME CUMMETPUU TPH aHAIMU3E DIIEKTPUUYECKUX
ueneil. 3ajayn pa3HbIX BUJOB Ha OMHCAHUE DJEKTPUUYECKUX IIeTel MOCTOSHHOTO TOKa C MOMOIIBIO
3akoHa Oma 1 3aMKHYTOM 1ienu, 3akoHa Jlxoyns — JleHia, 3aKOHOB TOCIEIOBATEIBHOTO M
napajuieIbHOTO coequHeHni. Pemenne 3ama4 Ha pacyeT y4acTkoB 1ene, conepxkamux IJC. 3anaun
JUISL O3HAKOMIIGHUS ydaluxcsi (U3MKO-MaTeMaTHUECKUX LIKOJ ¢ mpaBuiamu Kupxroda s pacyeToB
Pa3BETBJICHHBIX AJICKTPUYECKUX IIETEeH TIMOCTOSHHOTO TOKAa. 3aJayd Ha WUIIOCTPAIUIO0 HUACH
OTHOCUTENILHOCTH TI0 OTHOIIEHUIO K CpeACcTBaM HAOMIOJEHHS Ha MpPUMEpPE pas3HbIX IOKa3aHUU
AJIEKTPOU3MEPUTENBHBIX MPUOOPOB TMPH  Pa3IMUHBIX  CIMOCO0ax WX BKJIIOYCHUS B IICTh.
DKCIEepUMEHTAIbHBIE 33JaUd HAa M3YUYECHHUE DJIEKTPUUYECKOW CXEMbI, COAEpKalEHCs B —YEPHOM
smukel. 3agaun Ha OMMCAHUE MOCTOSIHHOTO AJIEKTPUYECKOTO TOKA B AJIEKTPOJIUTAX, BaKyyMe, raszax,
MOJIYIPOBOJIHUKAX: XapaKTePUCTHUKA HOCHUTENEH, BOJIbTAMIIEpHAs XapaKTEPUCTUKA, XapaKTEPUCTHKA
KOHKPETHBIX SIBJICHUH U JIp. DJIEKTPOAMHAMHKA (6 4acoB).
[Ipupona snexktpuyecta. BzanmoaeiicTBue sneKkTpruueckux. Dnekrpudeckoe moine. ['paduueckoe
M300pakeHNe PIEKTPUUECKUX Mosei. [[pOBOAHHUKYN B IEKTPOCTATUIECKOM ToJe. JIUdNeKTpuKu
B DJIEKTpocTaThyeckoM mnose. [loTeHnnanpHas sHeprus 3apsaa B 2JIEKTPOCTATHIECKOM TIOJIE.
CBs13p MEXly pa3HOCTHIO IOTEHIIMAIIOB U HANPSKECHHOCTBIO. DJIEKTPOEMKOCTh. DJIEKTPOEMKOCTh
MIJIOCKOTO KOHJEHCATOpA.

3aaun Ha IPUMEHEHHE 3aKOHA COXPAHEHUS 3apsia. 3alayu Ha MPUMEHEHHE 3aKOHa
Kynona. 3agaun Ha mpuMeHeHUE MMOHATHI HANPSHKEHHOCTH, MOTEHIIMAJa U PA3HOCTH MOTEHIINAIOB
AJIEKTPOCTATHYECKOTO MO, 3a1a4i Ha ONMHMCAHKE YJIEKTPUUYECKOTO OIS Pa3IMIHBIMU CPEICTBAMMU:
CUJIOBBIMU JIMHUSIMH, SKBUTTOTEHITMATHLHBIMY MTOBEPXHOCTIMU. PerieHue 3aja4 Ha OMucaHue CUCTEM
KOHJIGHCATOPOB M pacyeT XapaKTePUCTUK KOHJICHCATOPHBIX Ienei. 3a/1auu Ha pacueT YHEPTUuu
AIEKTPUUYECKOTO MOJIS.

MarauTHble B3aumojeiicteus (4 yaca).

BzaumopeiictBue MaraHuToB M TokoB. MaruutHoe moje. Cuna Ammepa u cuna JlopeHna.
JIvHUM MarHUTHOW MHIYKIIUH.

KauecTBeHHble 3a71aun Ha MCCIIEOBAHNE MAarHUTHOTO MOJISl IOCTOSIHHOTO TOKa. 3a/layu Ha
3aKOH AMIiepa. 3a/lauM O JABM)KEHUU 3apsDKEHHBIX YaCTHUIl B QJIEKTPUYECKOM U MAarHUTHOM TMOJISAX.
KauecTBeHHBIC U pacyeTHBIE 3a/1a4M HA OTIMCAHUE SIBJICHUS DJICKTPOMArHUTHOW MHIYKITNH, HA 3aKOH
ANEKTPOMArHUTHOW MHIYKIINH, Ha TipaBuiio JIeHIIa, Ha UCIIOTh30BAHKE MTOHITHS HHIYKTHBHOCTH, HA
pacder YHeprur MarHUTHOTO TIOJIS.

DJIeKTPOMArHuTHoe noJie (3 yaca).



DJIEKTpOMAarHuTHas MHIOYKIMS. 3aKOH AJIEKTpoMarHuTHoOW wuHaykinuu. [IpaBuno Jlenna.
SIBnenne caMOMHAYKUMHU. DHeprusi MarHUTHoOro mnoss. [IpomsBozactBo, mepenaya u moTpeGieHue
anekTpodHeprun. Tpanchopmarop. DIEKTpOMAarHUTHOE T0Jie. DJIEKTPOMArHuTHRIC BONHBL. [lepenada
MH(OPMALIUY C TTOMOIIBIO 3JIEKTPOMArHUTHBIX BOJIH.
Pemenne 3amay Ha NEpPEMEHHBIM JIIEKTPUYECKHII TOK: XapaKTEPUCTHKU IEPEMEHHOI0 TOKa,
JNEKTPUYECKUE  MAIMHBI, TpaHcpopmaTop. 3ajauyd HaA  ONUCAHUE PA3IUYHBIX  CBOWCTB
ANEKTPOMArHUTHBIX BOJIH: CKOPOCTb, OTpa)XCHHE, IpeloMIIeHHue, HHTepdepeHuus, audpakuus,
nossipuzanus. U3irydyeHue u npueM 3J1eKTPOMArHUTHBIX BOJIH (1 yac).
DneKTpOMarHuTHas BOJIHA U YHEPIHsl 3JIEKTPOMAarHUTHOM BoJiHbL. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH, U UX IIPUMEHEHHE.
Onruka (5 yacos).
3akoHbl reomerpuueckod ontuku. JIunszel. IlocTpoeHne n3oOpakeHuil ¢ momouplo JuH3. [71a3 u
ontuyeckue npudopsl. Uutepdepenmus ceera. Audpakuus csera. L{ser.
HeBuaumsbie myuu.
3ajaur Ha IPUMEHEHHE 3aKOHOB T€OMETPHUYECKOM ONTUKH: MPSIMOJIMHEHHOTO
pacmpoCcTpaHEHHUs CBETa, OTPAXEHHWA, MpeloMJIeHHUs cBeTa. [IpuMeHeHue K peIIeHHuI0 3ajad 1o
TreOMETPUUYECKOI ONTHKE OOIIMX MPHUHIIUIIOB, HA IPUMEPAX, COOOPAKEHUI CUMMETPUU, OOPAaTUMOCTH
xoja Jryda, npuHiuna ®epma. Pemenne 3amay Ha npuMeHeHre (OpPMYITbl TOHKOW JIMH3BL. 3aa4d Ha
ONTUYECKUE CUCTEMBI U ONTHYECKHE MPUOOPHI (JTyTia, MUKPOCKOII, TeNIECKOM, (poToamnmapar).
BoanoBas onTuka (5 yacos).
3amauu 1o GOTOMETPUHU U 3aKOHAM OCBEIICHHOCTHU. 3a/1a4y 10 BOJIHOBOM ONTHKE C
MpUMEpaMu pacyeToB CKOPOCTH cBeTa. KauecTBeHHBIE W pacyeTHBbIE 3aayd Ha JUCHEPCHIO,
UHTEpPEpEeHINIO0, TU(PPAKIINIO U MOJIIPU3ALIUIO CBETA.
3apokJieHue KBAaHTOBOM Teopuu. 3akoHbl ¢otodddekra. IIpumenenune ¢otorpdexra. Crpoenue
atoma. Teopust atoma bopa. ATomusie criekTpsl. JIazepsl. KopnyckynspHO-BOJIHOBOH Jyanu3M.
3ana4yn Ha UCMONb30BaHKEe 00001IeHHON (hopmyIbl banbmepa. 3agaun Ha UCTIOTB30BAHUE
MOJeNIHu atoMa Bojopoja nmo bopy. 3agaun Ha BbIYUMCIEHUE JUIMHBI BOJIHBI J¢ bpoins. 3agaum Ha
ompeJieJieHue DJIEKTPOHHON KOH(PUTYpallud W TEepMa OCHOBHOTO COCTOSIHHMS DSJIEMEHTOB Hadalia
MEPUOINYECKON CHUCTEMBI JIEMEHTOB. 3a1aul Ha UCIIOJIb30BaHKE 3aKOoHAa Mo3iu.
3anaun Ha 3akoHbl CTedana-bonsiiMana, Buna. 3agaun Ha ypaBHeHHe DUHIITEHA
s poroaddexra. Mcnonbp3oBanue mpeacTaBieHuil 0 BoHaxX /e bpoiins ans BBISICHEHHs BOIIPOCa O
TOM, KBAHTOBOW WJIM BOJIHOBOM T€OpHEN HYKHO MOJIb30BATHCS UIsSI ONMMCAHUS KOHKPETHOTO SIBJICHHUS.
3ajmaun Ha ONpECNICHHE XapaKTePUCTUK (DOTOHOB: MACChI, HMIYJbCA, OMPEACIIEMBIX C MOMOIIBIO
3aKOHA B3aMMOCBSI3M U SHepruu. KaduecTBeHHBbIE 3a7aud MO SIBJICHUIO JIIOMUHECUEHILIUH, CBETOBOMY
JABJICHUIO U XUMHUYECKOMY JICCTBHUIO CBETA.
PeasitTuBucTCKasi MexaHuKa (2 4aca).
Omnpenenenre BpeMEHH B Pa3HbIX CUCTeMax oTcdeTa. OqHOBpEMEHHOCTh COObITHIA. CBETOBBIE YaCHl.

Cob6ctBerHOe BpeMs. PU3NYECKU CMBICT MOCTYJIATOB  TEOPUU OTHOCHUTEIHLHOCTU. 3aKOHBI

COXpaHEHUs Macchl ¥ d)Hepruu. OOBSICHEHNE YMEHBIIICHHUS YJHEPTUU U MACCHI M3TYJaIONUX Tl U
YBEITUYCHUSI MACChI TEJI IPU HATPEBAHUH.
®du3uka aTOMHOro sAapa (3 yacos).
AtomHoOe sapo. PagnoaktuBHOCTE. PagnoaktuBHbie peBpamenus. OObsICHEHHE
CBOMCTB sJIep W XapakTepa ux pacrnana. SAnepHeie peakiuu. DHeprus cBs3u. Jedekt macc. Jlenenue
anep ypana. Snepnerii peaktop. Knaccudukaiums snemeHTapHBIX dacTuil. OTKpPBITHE TO3UTPOHA.
AHTHUYACTHULIBI.
3amaun Ha pacueT nedeKkTa Macchl W IHEPreTHUYECKOTO BBIXOJA SACPHBIX peakuuid. 3ajaud Ha
MIPUMEHEHUE 3aKOHOB COXPAHEHUsl HHEPTUU U 3apsla K AJIEPHBIM peakiusaM. 3aJayd Ha NPUMEHEHHE
3aKOHA PaJIMOaKTUBHOTO pacmaja.



IToaxoas! U MeTOABI pellIeHHUs 3a1a4.
AnropurMmudeckuit moaxoa. Ero HampaBIeHHOCTh Ha BRIPAOOTKY U 3aKpEILICHHUE
TEXHUYECKUX YMEHHH M HAaBBHIKOB NPUMEHEHMS 3HAHWN HA HAYaIbHOM 3Tare OOyYCHHs pPEHICHUIO
3a/1a4 10 U3y4aeMoi TeMe.
OBpuctrueckuil noaxoa. Ero HanmpaBieHHOCTh Ha pa3BUTUE UCCIIEI0BATEIbCKUX U
TBOPYECKUX CIIOCOOHOCTEW yuammxcs. —Pemenne ¢u3ndyeckoil 3amayn Kak y4yeOHash MoOeib
pelleHrs Hay4yHO-HCCIEAOBaTeNbCKOM 3amauul — OpHEHTHp OpraHu3alud IO3HaBaTeNbHOM
NESTeTbHOCTH yYaIuXCsl TP 00YyICHUN PEHICHUI0 (PU3NIECKUX 3a/1a4.
BapuaTuBHOCTP MaTEMaTUUYECKUX CXEM IpPU  PELICHUU ¢usnueckux 3anay. TpeOoBaHus,
MPEIbSBIIEMbIE K MATEMAaTHYECKOMY aIlliapaTy, UCIOJIb3YeMOMY ISl pelIeHusT (PU3UIECKUX 3a/1a4:
aJICKBAaTHOCTh PACCMaTPUBAEMOMY B 33J1a4€ SIBJICHUIO; ONITUMAJIbHOCTh KaK IPOSIBICHHUE
METOA0JIOTUYECKOr0 MPUHLHUIIA TPOCTOTHI; COOTBETCTBUE MATEMATHUECKOM IMOJArOTOBKE YUalllUXCA.
JleTepMUHUPOBAHHOCTH METO 1A (CII0c00a) penieHHs] KOHKPETHOM 3a/1a4u GU3NICCKON TeOpHreH,
B paMKax H3Yy4YEeHHs KOTOpOM paccMmaTpuBaeTcs 3ajgada. Bo3mMoxkHOCTH pelieHus 3a7ad U3 pasHbIX
pasnenoB (U3MKKM HA OCHOBE €IMHOTO METOJIOJIOTMYECKOTO MOJIX0Ja M OOIIMX KOJIHYECTBEHHBIX U
KayeCTBEHHBIX METOJIOB, Ha NpHUMepax, IrpadMuecKuX METOJOB, METOJOB (U3UUIECKOTO MOIOOHS H
pa3MepHocCTel, aHajIoruil, PU3NIECKUX OLICHOK, UCTIOJIb30BAHUS OJHUX U TE€X K€ METOJ0JIOTHUECKUX
IPUHIUINOB (QU3MKKM U (yHIAMEHTAIbHbIX (PU3MUECKUX 3aKOHOB. lcmonb3oBaHue npUHIMIA
CYIEPIHO3UIMH HE TOJBKO B MEXAHUKE ISl HAXOXKACHUS PAaBHOJECHCTBYIOIIEH CHII, B DJIEKTPOCTATUKE
JUI pacuera JJIEKTPUYECKUX IOJIEH CUCTEM 3apsioB, B MOJEKYJISIPHO-KMHETHUYECKON TEOPUM JUIS
pacuera JIaBJIeHHUSI CMECHU ra3oB, B ONTHUKE JUIsl HAXOXICHUS ONTUYECKOW CHJIBI CUCTEMBI JIUH3 U T. 1.,
HO U KaK MPUHIIMIA, TTO3BOJIIONIETO KJIACCU(PUIIMPOBATH SIBIICHUS Ha JINHEIHbBIE U HEIMHEHHBIE.
Knaccudukanus ¢puznueckux mozene A oOydyeHus pereHuto 3aaad. Gusndyeckue

Mozenu: (yHIaMeHTalbHble, Oa3uCHBbIE, YacTHble. B3anMocBsA3b BepOaibHBIX, MaTEeMAaTUYECKUX U
KOMIIBIOTEPHBIX MOJIENIel SIBJIEHUS, pacCMaTpUBAaeMOro B 3ajaye, ¢ €ro (pU3MUECKOW MOJEIbIO.
OcHOBHbBIE YPOBHU METOOJOTUU (PU3MKU MpU perieHuu ¢uinyeckoil 3agauu. [lepBblil (BbIciIunii)
YPOBEHb XapaKTepU3yeTcs MHCIOIb30BaHMEM OOMMX M Bcell (U3MKU €€ METOJ0JIOTHYECKUX
NPUHLIMIIOB (HampuUMep, TaKuX, KaK MPUHIUN OOBSCHEHHS B KOHKPETHOM €ro MpOSIBICHUU
MaTEMaTHYECKOr0 MOJEIMPOBAHMS; MPUHIUI MPOCTOTHI; MPUHLUI TOJIEPAHTHOCTH; MaTeMaTU3aLNuN
KaK MPHUHLMIA €TUHCTBAa (U3NYECKUX TEOPUM; MPUHIMII CUMMETPHUU: B KOHKPETHBIX NPOSBICHUAX
CUMMETpUH, B BUJIE€ NMPUHIHUINA OTHOCUTEILHOCTH, OJHOPOJHOCTH U H3O0TPOIHOCTH IMPOCTPAHCTBA,
OJTHOMEPHOCTH U OJHOPOJHOCTH BpPEMEHH, OOpalleHHs BpPEMEHM — MaTeMaTH4ecKOHl oreparuu
3aMEHbl 3HaKa BpPEMEHHM B YPaBHEHMSX JBW)KCHUS, TPHUHIMUI COOTBETCTBUS, MPUHLHUII
JOTIOJIHUTENBHOCTH, NMPUHIMII CYNEPNo3uInn). BTopoli ypoBEeHb XapaKTepU3yeTCsl UCIIOJIb30BAHUEM
(GbyHIaMeHTaJIbHBIX (U3WYECKUX 3aKOHOB (HAmpuMep, TaKuX, KaK 3aKOHbl COXpaHEHUs: SHEpruw,
HMITyJIbCA, MOMEHTA UMITYJIbCa, 3apsja.

Tpetuit ypoBeHb XapaKTepU3yeTCs HCTIONb30BAaHHNEM KOHKPETHBIX 3aKOHOB (PU3UUYECKUX TEOPUI
(HampuMmep, TaKKMX, KaK 3aKOHBI JMHAMUKH TIPU PEIIeHUH 3a/1ad 10 MeXaHuke, 3akoHbl OMa u [xoyns
— Jlenua npu aHanu3e LEnen MOCTOSTHHOTO TOKa U T.11.)



IMoypouHoe miianupoBanue yueoHoro marepuaja 10 kiaacc, 68 yacon

Ne daxkr |[lara Tema 3anusiTus
/1
Mexanuka (20 yacon)
1 02.09 (CMbIC MOHATHIA: 3aKOH, TEOPHS, TUIIOTE3a, B3aUMO/ICHCTBHE
Kunemaruka (12 v)
2,3 05.09 Bamaum 1O KUHEMATHKE pPAaBHOMEPHOTO W  PaBHOYCKOPCHHOTO
09.09 |[mpssMONTMHEWHOTO JBMKEHUS MaTEPUAITBHON TOUKH.
4.5 13.09 [Bajaum mo KMHEMATHKE PAaBHOMEPHOIO JIBHXKEHUS MaTEpUaIbHOU TOUKHU
12.09 [mo oKkpy>XHOCTH.
6,7 16.09 (Bamaum Ha pacueT cpenHEH CKOPOCTH HEPABHOMEPHOTO JIBHIKEHUS.
19.09 BexTopHBIN U KOOPAUHATHBIM METO/IbI PEIICHUS 33]1a4 110 KHHEMaTHKE.
8,9 23.09 |Ucmonp30BaHWE OTHOCUTEILHOCTU MEXAHHYECKOIO  JIBWKEHUA U
26.09 |kiaccuyecKkoro 3aKOHA CIOXKEHUSI CKOPOCTEH B 3a/ladax MO0 KUHEMAaTHKe.
10,11 30.09 [paduyeckue 3amaun 1o KMHEMAaTUKE pPaBHOMEPHOIO U
03.10 [HEpaBHOMEPHOTO JBMKECHUH.
12,13 07.10 [Bamaum MO KMHEMATHKE JBMKCHHSI MATEPHAILHON TOYKH B OJHOPOTHOM
10.10 [mosre TsOKECTH.
Cusibl BcemupHoro tarorenus (16 1)
14,15 14.10 [3amauu Ha MpUMEHEHUE NEPBOrO, BTOPOT0, TPEThEro 3akoHOB HbroTOHA.
17.10
16,17 21.10 [Bagaun Ha MpUMEHEHHE 3aKOHOB JUISl CHJI TATOTEHMS, YIPYTrOCTH, CyXOro
24.10 M BA3KOTO TpEHUSI.
18,19 28.10 PBamaum Ha NIBIOKEHHE MaTepHalbHOU TOYKH TIOJ
07.11 |[meiicTBHEM MOCTOSIHHOM CHUJIBL.
20,21 11.11 |3amaum c HCIIOJIL30BAHUEM MOHITHHA BEC Tena,
14.11 [HEBeCOMOCTB, MEPETPY3KH.
22,23 18.11 [Bamaym Ha IBMKCHHE MAaTEPHAITHLHOW TOYKH IO/ ICHCTBHEM HECKOJIBKUX
21.11 |cun. 3agayu Ha OBUKEHUE CO CBA3SIMMU.
24,25 25.11 |Mcmonp30BaHWE TPHHIMIA OTHOCHTEIBHOCTH [anmies mpu pereHuH
28.11 Banau.
26,27 02.12 [Bamauu ¢ KCIOJB30BAHHEM IOHATHS MOMEHT CHIIBI OTHOCHUTEILHO OCH
05.12 BparmieHus.
28,29 09.12 Bamaum Ha mNpUMEHEHHWE YpaBHEHUS MOMEHTOB. 3aJayd Ha pacyer
12.12 |[xapakTepHCTUK paBHOBECHUS Tell.
3akoHbI coOXpaHeHus1 B MexaHuke (134)
30,31 16.12 [Bamaum ¢ WCTHOJB30BAaHWUEM  TMOHATUM  HMMIYJIbC Tella, U3MCHCHHE
19.12 jummynbca Tena, UMIYJIbC CUTTBI.
32,33 23.12 [Bamaun Ha 3aKOHBI M3MEHEHUS W COXpaHEHUs HUMITyJbca. 3ajadd Ha
26.12 [mpuMeHeHHe 3aKOHA COXPAHCHHS UMITYJIbCa K PEaKTUBHOMY JIBH)KCHHIO.
34,35, 30.12 [3amauu ¢ UCMIONB30BAHUEM MOHATHIA pab0Ta, MOITHOCTh, KHHETUYECKAS U
36 13.01 |moTeHumanbHas SHeprus. 3aJauyd Ha 3aKOHBI COXPAHEHUS U M3MEHEHUS
16.01 MexaHWYECKOI SHEPTHUHU.




37,38 20.01 Bamaum Ha pacuer KO3(pPHIMEHTa TMOJE3HOTO NCHCTBUS MEXaHHU3MA, C
23.01 [ucmosnb30BaHMEM —30JIOTOTO NpaBuiial MEXaHUKH
39,40 27.01 [Pemrenue 3amad 1o MEXAHUKE Ha OCHOBE JUHAMHUYECKOT'O 1
30.01 pHepreTHUECKOr0 MOIXOA0B.
41 03.02 [Bamaum mo MexaHHKE KUIKOCTEH U Ta30B.
MouJiekyasipaasi (U3NKa ¥ TEPMOTUHAMUKA.
42,43 06.02 [KauecTBeHHBIC 3aJa4ll Ha TPUMCHEHHE OCHOBHBIX  ITOJIOYKEHUU
10.02 |mMonekynspHO-KUHETUYECKON TCOPUH.
44,45 13.02 [3amaum-oleHKH HaA pacyeT Macc, YMClia U pa3MepOB MOJICKYJT
17.02
46,47 20.02 Bagaum Ha TPUMEHEHHWE OCHOBHOTO YyPaBHEHUS  MOJIEKYJSPHO-
24.02 |KMHETHYECKOU TeOpHUH UACATHLHOTO ra3a.
48,49 27.02 [Bamauum Ha ypaBHeHHe MenaeneeBa — Knaneiipona. 3agauu Ha ra30BbIe
03.03 BakoHbI.
50,51, 06.03 |[Pemenue 3amad pa3HBIMH CIIOCOOAMH, HCXOJS W3 JKCIICPUMEHTAIBHO
52 10.03 |ycTaHOBIEHHBIX 3aKOHOB U MOJENBHBIX MPEICTaBICHUI MOJIEKYISIPHO-
13.03 |[KMHETHYECKOW TEOPHH.
53,54 17.03 [Bamaum Ha CBOHCTBAa HACBHIIMICHHBIX W HEHACHIIIEHHBIX IIapoOB, Ha
20.03 [xapaKTepUCTUKY KPUTUYECKOTO COCTOSHUSA.
55,56 24.03 [3amauu C UCIOJIB30BAHUEM MOHITHS BIAXXHOCTH BO3IyXa.
27.03
o7 07.04 [Bamauum Ha pacyeT KOJIMYECTBA TEIIOTHI B MPOIIECCAX TEILIONEPEIayun.
58 10.04 [3amaum Ha pacder YACTBHOM TEIUIOEMKOCTH, YIEIbHOW TEIUIOTHI
TUTABJICHUS, YICIBHON TEIIOTHI ITApO00Pa30BaHUS.
59 14.04 [3amauym Ha MpUMEHEHHUE ypaBHEHH TEIUIOBOTO OajaHca.
60,61 17.04 [Bapmaum Ha pacueT BHYTPEHHEH dHEPTrUU UICaTHHOTO OJTHOATOMHOTO ra3a.
21.04
62,63 24.04 [Bamauum Ha pacyeT pabOTHI U KOJMYECTBA TEIUIOTHI B TEPMOTUHAMHYECKHIX
28.04 npoueccax.
64 13 05.05 [Bagauum Ha NpUMEHEHUE MEPBOrO 3aKOHA TEPMOJANHAMUKH.
65,66 14 08.05 PBamaum Ha NPUMEHEHUE TIEPBOrO 3aKOHa
12.05 {repmoaMHAMUKH K M30IIpolieccaM B rasax.
67 15 |15.05 [[padudeckue 3a1auui B TEPMOTUHAMUKE.
68 16 |19.05 [3agaum Ha pacuer KIIJ] TeruioBoro nBUTaTEIs.




IToypouHoe muiannpoBanue yueoHoro marepuaja 11 kaacc, 34 yaca

Ne Ne B
n/n TEeMe
DJIEKTPOANHAMHKA U Jj1eKTpu4yecTBo (18)

1 1 04.09  Bamaum Ha MPUMEHEHHE 3aKOHA COXPAHEHUs 3apsaa U 3akoHa Kymona.

2 2 11.09 [Bamaunm Ha TPUMEHEHHUE NOHATUI HANPSHKEHHOCTH, MOTEHIMANA H
[PA3HOCTH IMOTCHIIMAJIOB YJICKTPOCTATHYSCKOTO TIOJIS.

3 3 18.09 [Bamaum Ha omMCaHUE IEKTPUIECKOTO MO PA3IUIHBIMU CPEACTBAMHU:
CHJIOBBIMH JIMHHUSIMU, SKBUITOTCHIIUAIBHBIMUA TTOBEPXHOCTSIMH.

4 4 25.09 |PemieHue 3a7a4 Ha OIKMCAHWE CHUCTEM KOHIEHCATOPOB M pacyeT
XapaKTEPUCTHK KOHJICHCATOPHBIX IICTICH.

5 5 0210  Bamaum Ha pacyeT SHEPTUU IEKTPUIECKOTO TIOJISL.

6 6 09.10 [(Bamaum Ha pa3TMYHBIC METOBI pacyeTa COMPOTUBIICHUS
PIICKTPUYECKUX IIETIEeH TIOCTOSTHHOTO TOKA.

7 U 16.10 [Bamaum pa3HBIX BHIOB Ha ONHCAaHUE JIICKTPUUECKUX Iemen
MMOCTOSIHHOTO TOKAa C TMOMOIIBI0 3akoHa Oma Juisi 3aMKHYTOW IICTIH,
3akoHa J[>xoyins — JIeHna.

8 8 23.10 [Bamaum pa3HBIX BUAOB Ha OMNHCAHHUE OJJIEKTPUUYECKUX Ienen
[MOCTOSIHHOTO TOKAa C TIOMOIIbIO 3aKOHOB TIOCJIENIOBATENILHOTO U
MapayieNbHOTO COeAMHEHUN.

0 9 06.11  |Pemienue 3a/1a4 Ha pacyeT y4acTKoB Iemnei, cogepxkammx IJ(C.

10 10 13.11 PBapmayn Ha WUTIOCTPAIMIO MJA€U OTHOCUTEIHHOCTH IO OTHOIIEHUIO K
CpelIcTBaM  HAONIOACHWS HAa  TPUMEpPEe  pa3HbIX  IOKa3aHUH
DIIEKTPOU3MEPUTEIBHBIX TPHOOPOB TMPH Pa3IMYHBIX CIOco0ax WX
BKJIFOUCHUS B TIETIb.

11 11 20.11 [Bamauym Ha oONMUCaHWE TIOCTOSHHOTO JJIEKTPUYECKOTO TOKa B
DIIEKTPOJINTAX, BaKyyMme, Ta3ax, MOJTYIMPOBOJIHHMKAX: XapaKTePHCTHKA
HOCHTENICH, BOJbTAaMIICpHAs  XapaKTEPUCTHKA,  XapaKTePUCTHKA
KOHKPETHBIX SIBJICHHUH U JIp.

12 12 27.11 |KauecTBeHHBICE 3a/Jaydl Ha  HCCIEAOBaHWE MArHUTHOTO  TOJS
MOCTOSIHHOTO TOKA. 3a7]a4i Ha 3aKOH Amrepa.

13 13 04.12 [Bamauum 0 ABMKEHUHU 3apSKEHHBIX YACTHIL B dJICKTPUUECKOM U
MarHUTHOM TIOJISIX.

14 14 11.12 [KauecTBeHHBIE U pacUeTHbIC 3aJauu Ha ONHCaHHUE SBJICHUSI
DIEKTPOMArHUTHOW  MHAYKIMH, HA 3aKOH  JJEKTPOMArHUTHON
WHIYKIUH, Ha paBuiio JIeHna.

15 15 18.12 |[KauecTBeHHBIE W pacyeTHBIC 3a7a4d Ha HCIIOJIH30BAHUE TIOHITHS
WHIYKTUBHOCTH, HA pacueT SHEPTHH MarHUTHOTO TTOJIS.

16 16 2512 Bagaum Ha @opmyiry TpaHchopMaTopa

Koae6anusi u Boansl (13)
17 1 10.01  Bapmaum Ha ompeIeICHUE XaPAKTEPHUCTHK TAPMOHHUYCCKUX KOJICOaHH.
18 2 17.01 [Bamaum Ha NpPUMEHEHHE OCHOBHOTO YypaBHEHUS  JUHAMUKHU

KO0JIE0ATEIBHOIO ABWXXCHUSA K aHaJIUW3y TMNOBCACHHUA MASITHUKOB




[Pa3IMYHBIX KOHCTPYKIUH (MaTeMaTH4YECKOTO U NIPYKMHHOT0).

19 3 24.01 [Bapmauwm c MCII0JIb30BaHUEM bopMyITBI nepuoja
KoJICOaHWH MaTeMaTHYeCKOr0 MasiTHUKA.

20 H# 31.01  [Bamaum Ha CIOXKEHHE KOJICOAHUM U pE30HAHC.

21 3) 07.02 (Bamaun Ha MpPUMEHEHHE 3aKOHOB COXPAHEHMS SHEPTHH M UMITYJIbCA K
KOJIe0aTeIIbHOMY JBIIKEHUIO.

22 6 1402 PBamaun 0  pacmpoCTpaHEHUHM  TPOJOJBHBIX W IOMEPEUYHBIX
MEXaHUYECKHUX BOJIH B YIIPYTHX Cpe/iax.

23 7 21.02  Bajgaun Ha pacyeT XapaKTEPUCTHK 3BYKOBBIX BOJIH.

24 8 28.02 |Pemenue 3ama4y Ha MEPEMEHHBIN JIEKTPUUCCKUNA TOK: XapaKTEPUCTUKHU
MEPEMEHHOTO TOKA, SJIEKTPUIECKNE MALIHHBI, TPaHC(HOpMATOP.

25 9 07.03 [Bamaum Ha OmMMCAaHWE PA3JIUYHBIX CBOMCTB 3JEKTPOMArHUTHBIX BOJIH:
CKOpOCTh, OTPaXKEHHUE, MTPEJIOMIICHNE, HHTepdepeHus, Tuppakuus,

14.03  monstpusanms.
26 10 21.03 [Bamaum Ha IIPUMEHEHHUE 3aKOHOB reOMeTpUYECKOI
OINITUKU: TIPSMOJIMHEHHOTO PACIIPOCTPAHEHHS CBETA,
OTpaKEHHsI, TPEJIOMIICHHUS CBETA.

27 11 04.04 [[IpumeHeHHE K PEIICHHWIO 3a7a4 10 TeOMETPHUYECKOM ONTHUKE OOIMX
MPUHIUIIOB, HAa MPUMEPax, COOOPaKCHUH CHMMETPUHU, OOPATHMOCTH
X0J1a Jy4a, mpuHImna depma.

28 12 11.04 |Pemenue 3a1a4 Ha pUMeHeHUEe (GOPMYJIIbI TOHKOH JHH3BL. 3aauu Ha
ONTUYECKHE CUCTEMbl M ONTHYECKHE NpUOOpHI (JIyra, MUKPOCKOI,
resneckon, (oToanmapar).

29 |13 18.04  Bagauw 1Mo (HOTOMETPUH U 3aKOHAM OCBEIIEHHOCTH.

30 14 25.04  [3amauu 10 BOJHOBOM OINTHKE C PUMEPAMH PACUETOB CKOPOCTH CBETA.

31 15 16.05 |KauecTBeHHBIE U pacueTHBIE 3a/1a4M Ha TUCIIEPCHIO, HHTEPHEPEHIIHIO,
MUGPAKIUIO U MOJISPU3ALINIO CBETA.

ATtomHas Ppusuka (3 yaca)

32 1 23.05 [3amauum Ha ypaBHeHMe DWHIITEIHA 11 poTodPdexTa. 3anauu Ha
OTIpeNIeICHUEe  XapaKTePUCTUK  (POTOHOB:  MaccChl,  UMITYJbCA,
OTIpPENIENIIEMBIX C TOMOIIBIO 3aKOHA B3aMMOCBSI3U M YHEPTHH.

33 2 26.05 [3amaum Ha pacuer aedeKTa MacChl M SHEPreTUIECKOTO BBIXO/a
SIIEPHBIX peakiii. 3ajaun Ha MPUMEHEHHE 3aKOHa PaInOaKTUBHOTO
pacraza.

34 3 3amaun Ha TpPUMEHEHHWE 3aKOHOB COXPAHEHWS DHEPTUU M 3apsjga K

MACPHBIM PCAKIUAM.

KoMmiekTsr OJICKTPOHHBIX y‘Ie6HI/IKOB 110 BCEM pas3jciiaM IUCHUIIIINHBL (1)1/13mca.

OOyuaronye u TeCTUPYIOIIUE POTrPaMMBI.




