MYHUIINITAJBHOE BIOJ’KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXJIEHUE
r. ACTPAXAHU «I'MMHA3US Ned»

PACCMOTPEHO COI''TACOBAHO VYTBEPXJIEHO
3aB.kadenpoit 3aM.ﬂI/IpeK/T%ﬂ%O VBP  JlupekTop
QAput E_2»

Bodixosa 10.A. Basasurosa JI.111. Jlennosa T.B.
[Tpuka3 Nel o1 29.08.2023r.  IIpuka3 Nel ot 29.08.2023r.  IIpuxa3 Nel ot 30.08.2023r.

AOKYMEHT HOJIHCAH
3. TEKTPOHHOH IO TIHCHIO
Cepmdersar 6D 53 40 SD 63 A6 83 E1 F4 8D
Bnaneneu Jlemaosa Tarsnna Baxkvoposaa

Hestcrewreness ¢ 20210317 no 20260317

PabGouasi nporpamma cnenkypca
«IIpakTHKYM 110 pelIeHHIO 32124 110 PU3uKe»
niaa 10-11 knaccoB



IosicHUTeIbHAS 3aMUCKA.

[Iporpamma crenkypca «IIpakTukym 1o pemieHuio (pu3nyeckux 3agau» HalpaBlieHa Ha
CO3JaHME YCJIOBHIA JIsi opranu3anuu 3pdekTuBHOM cructeMbl moarotoBku K EI'D yuammxes 10-11
KJIACCOB, CIOCOOCTBYIOIIEH CaMOOTIPECIICHUI0 O0YJalImUXCsl B BBIOOpE Crocoba nanbHEHIero
o0Opa3oBaHUs, HOCHT XapakTep 00O0OIICHHS M3YyYEeHHOrO MaTepuana 3a Kypc CpeJHEH IIKOJIBI U
pacmupeHus yaeOHOH MPOrpaMMBbl.

[{enbl0 IPOTPAMMBI SIBJISIETCSI COBEPIIICHCTBOBAHUE MO3HABATEIBHOM Cephl 00YHaAIONINXCS U
oOecrieyeHne TaKUX YCIOBUH, T€ ONApEHHBIH pPEOCHOK CMOXKET JOCTHTHYTh MAaKCHMAJIbHO
BO3MO>KHOTO JIJISl HETO YPOBHS PA3BUTHS.

3ajauu:

v" CdopmupoBaTh yMeHHUS pabOTaTh ¢ pa3IMIHBIMUA HCTOYHUKAMH MH()OPMAIIUH.

v BoIpaboTaTh UCCIEN0BATEIBCKUE YMEHUS.

v TI03HaKOMHTH Y4alIUXCS C MCXOJAHBIMH (PUIOCOPCKUMU HUAEIMH, (DU3HIECKUMHE
TEOPUSIMH ¥ TPUCYIIMMH MM CTPYKTypaMH, CHUCTEMOH OCHOBOIIOJIATAIONINX IOCTYJIaTOB W
MPUHIUTIOB, TOHATHIHBIM allapaToM, SMIUPUIECKAM 0a3HCOM.

v' CdopmMupoBaTh TPEICTABICHHE O COBPEMEHHON (DU3MUYECKON KapTHHE MHpPa, O MECTE
n3y4yaeMbIx Teopuil B coBpeMeHHOM EKM u rpanunax npuMeHMMOCTH.

V' VriayOuth HMHTEpPEC K MPEAMETY 3a CYET NPUMEHEHHS JIEATENBHOCTHOIO MOIX0Ja B
W3yYEHHH Kypca, MoA0OpKe TIO3HABATEILHBIX HECTAHJAPTHBIX 3a]1a4.

v' CdopMmupoBaTh y y4YallUXCs yMEHHsS NPUMEHATH (U3HYECKHE 3HAHUS Pa3InUHOTO
YPOBHSI OOIIHOCTH, TaKMX KaK KOHKPETHBIX 3aKOHOB (PH3MUECKUX TEOpHH, (pyHIaMEHTaTbHBIX
(GU3NIECKUX 3aKOHOB, METOJOJIOTHYECKUX MPHHIUIOB (QU3UKHA K PEIICHUIO 3a/1a4 M0 MEXaHHKE,
AIIEKTPUYECTBY, TEPMOJANHAMUKE, OTITHKE.

v' CdopmupoBaTh y yd4allUXCs YMEHHSA TPUMEHATH METOABI JKCIEPUMEHTAIBHOM,
TEOPETUYECKOM M BBIYUCIUTENBHOM (PU3MKM K PEIICHUI0 33/Jad 10 MEXaHUKe, JJIEKTPUYECTBY,
TEPMOJIMHAMUKE, ONITHKE.

v' CdopmupoBaTh y yyalmIMXCs YMEHHA K [POBEJCHUIO KOHKPETHOIO aHaju3a
AKCIEPUMEHTAJIbHO HAOII0IaeMBbIX SIBJICHUIA.

v' CdopMupOBaTh Y yYalIMXCS YMEHUS OPraHU3alMU TO3HABATEILHOMN JIEATENLHOCTH NPH
oOyueHuu peueHnto GU3NYeCKuX 3aJad Kak ydeOHOM MOJeNu UCcCIe0BaTeIbCKOM eI TeIbHOCTH.

OtnuuuTenbHass OCOOCHHOCTh JAaHHOM MporpaMMbl B MaKCUMaJIbHON OpHEHTAalUWd Ha
MEXJAUCUUIUTMHAPHBIM MOaX0A B OOYYEeHHH, Ha pa3BUTHE CaMOCTOATEIBHOCTH JETeH, HX
CaMOIIO3HAHUs, CAMOOLIGHKH, TEeOpeTHUecKas M HCCleloBaTelbCckas OCHOBa, THUOKOCTb U
BApUATHUBHOCTH Y4EOHOTO Ipolecca.

Texnosiorny, UCHOIb3yEMbIE B OpraHU3aIMK 3aHITHN:

v IlpoGiemMHOe 00ydeHHE, ¢ MOMOIIBI0 KOTOPOTO yYalllHecs MOJIy4aroT 3TaJOH HAYYHOTO
MBIIILJICHUS.

v TlpoekTHas TEXHOJIOTHs, KOTOPas MMOMOraeT TOTOBUTH YYalIMXCS K JKU3HH B YCIOBHSX
JUHAMHYHO MEHSIOIIErocs 00IecTBa.

v" MeToa 4YacTHYHO-TIOMCKOBOM JEATEIBHOCTH, CIIOCOOCTBYIOIIUM CaMOCTOSTEIBHOMY
PELICHUIO TPOOIEMBI.

v UccnenoBareiabCKuil METOJZ, KOTOPBIH MOMOKET IIKOJBHUKAM OBIAJETh CIOCO0aMu
peleHus 3a/1a4 HECTaHAAPTHOTO COIEPKaHUSL.

v TlpemycmoTpeHa peanusaiust qudGepeHIPOBAHHOTO U JIHYHOCTHO-OPUCHTHPOBAHHOTO
MOJIX0/I0B, KOTOPbIE MO3BOJIAT YYEHUKAaM JIBUTAThCSl BHYTPU Kypca MO CBOEH TPACKTOPHM U OBITh
YCIEIIHBIMH.

Jlis opraHu3aIiy 3aHATUH UCHOJb3YIOTCS CIeAYIOIHe HOPMBL:
* JICKIIMOHHOE M3JI0)KCHUE MaTepUaa;

* JBpUCTHUYECKHE OeCe/bl;

* MPaAKTHKYMBI [0 PEHICHUIO 3a]1a4;

* paboTa B MaJIbIX TPYIINaXx.




OO01eyueOHbIE YMEHHUS, HABBIKK M CIIOCOOLI AEATEILHOCTH

Ilo3HaBareabHas AEITEIBHOCTD:

e UCIOJIb30BAHUE JIJISI TIO3HAHUS OKPYKAIOIIEr0 MHpa Pa3IHYHBIX C€CTECTBCHHOHAYUHBIX
METOJIOB: HAOJIOICHUE, U3MEPCHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE;,

e opMHUpOBaHME YMEHHUH  pa3nuyarh  (BAaKThl, TUIOTE3bl, MPHYUHBI, CICACTBUS,
JI0Ka3aTe/IbCTBA, 3aKOHBI, TCOPHH;

e OBJIAZICHUE PA3MYHBIMH CIIOCOOAMU PEIICHUS TCOPETUUYECKUX M DKCIEPHUMEHTAIbHBIX
3a/1a4;

e IpUOOPETEHHE OIbBITA BBIABWKCHHS THIIOTE3 JUII OOBACHCHHS HW3BECTHBIX (AKTOB W
IKCIIEPUMEHTAIBHOM MPOBEPKH BBIJIBUTACMbIX THITOTE3.

NHudopmanioHHO-KOMMYHUKATUBHAS 1€ TEIbHOCTD!

e BJI/ICHUE MOHOJIOTUYECKOW M JMAJOTHYECKOW peublo, pa3BUTHE CIIOCOOHOCTH MOHUMATh
TOYKY 3peHHs cOOeCeIHNKA U MTPU3HABATh MPaBO HA NHOE MHEHMUE;

e HCIIOJIb30BAHNUE JUISl PELICHUs IO3HABATENIBHBIX M KOMMYHMKAaTHMBHBIX 3aJa4 pa3jIMYHBIX
HCTOYHUKOB MH(pOpPMAIUH.

PednexcuBHas nesTenbHOCTB:

e BJI/ICHUE HaBBIKAMHM KOHTPOJISI U OLEHKH CBOEH JEATEIbHOCTH, YMEHHUEM IpPEIBUIETDH
BO3MOYKHBIE PE3YJIHTATHI CBOUX JEHCTBUH.

KanennapHo-treMatndeckuil miaH mnpenycMarpuBaeT oOydeHue B o0béme 70 vacoB 3a JBa
roja.

IIpu 3TOM HCIOJIB30BAINCH CIEAYIOIIUE NPUHIMIBI 0TOOpa COAEpKAaHUS M OpraHU3aluu
y4eOHOTro MaTepuana:

- COOTBETCTBHME COJEP’KaHMs 3a7ad YPOBHIO OCHOB KJIACCUYECKON (PM3HMKH, BBIAEPIKABLIMX
IIPOBEPKY BPEMEHEM, a TaKXKe YPOBHIO pa3BUTUS COBPEMEHHON (PHU3MKH, C BO3MOMXHOCTBIO
IIOCTPOEHMsI B IpolLlecCe pelIeHHs 3anad (PU3NYECKUX, MaTeMaTHUYeCKMX M KOMIIBIOTEPHBIX
MOJIEIEH M3y4aeMbIX OOBEKTOB C Pa3IMYHOM CTENEHBIO ACTAM3allud, peajn3yeMOil Ha OCHOBE
IPUMEHEHMs: KOHKPETHBIX 3aKOHOB (DM3MYECKUX TEOpHH, (GyHIAaMEHTAIbHBIX (U3NYECKUX
3aKOHOB, METOJOJIOTHYECKUX MPUHLUUNOB (U3MKH, a TaKXkKe METOAO0B 3KCIEPUMEHTAIIbHOH,
TEOPETUUECKON U BBIYUCIUTENBHON (PU3UKHY;

- COOTBETCTBHE COAEP)KaHUS M (HOPM MpEeAbsABICHUS 3aJad TPEOOBAHUSAM TOCYAAPCTBEHHBIX
IIporpamm 1o (pu3HKe;

- BO3MOJKHOCTh OOY4Y€HMsI aHAJIM3y YCIOBHMM HKCIEPUMEHTAIbHO HAOIIOAAaeMBbIX SIBICHUH,
paccMaTpuBaeMBbIX B 331a4¢;

- BO3MOXHOCTh (DOPMHUPOBAHMS MOCPEICTBOM COJECpPXKAHUSA 337ad U METOAOB UX PEILICHUS
Hay4yHOTO MHMPOBO33pEHHMS M HAYYHOI'O IOJAXOJAa K W3YYEHHUIO SIBICHUM INPUPOABI, aI€KBATHBIX
CTUJII0O HAy4yHOIO MBbIIJICHUs (MEXaHUCTUYECKOMY, JE€TePMUHHPOBAHHOMY, BEPOSTHOCTHOMY,
KHOEpHETUYECKOMY), B paMKaxX KOTOPOTO MOXKET ObITh pellIeHa 3a/aua;

- pa3BUTHE TBOPYECKOW MHIMBHIYaIbHOCTH Y4YallUXCS Kak CyObEKTOB OOYy4YeHHUs IHpHU
peneHnH (pu3nYecKux 3aau.

[Ipennaraemslil cCielKypC OpUEHTUPOBAH HA KOMMYHUKAaTUBHBIN HUCCIIEOBATEIbCKUN MOIXO0 ]
B OOy4yeHMH, B KOTOPOM TMPOCIEKHBAIOTCA CIEAYIoIe O0O00OLIIeHHble JTanbl CyObEKTHOMN
JESTEIBHOCTH YYAIIMXCSl U YYUTENSA: COBMECTHOE TBOPYECTBO YUMTENS M yJalIUXcs MO CO3/IaHUIO
¢u3nyeckoil mpoOIEMHON CUTYyalluu WM JIeSTeNBbHOCTh M0 MOAOOpY LMKIIA 33jad M0 M3ydaeMoi
TeMme. AHanu3 HailZIeHHOW MpoOJaeMHOM cutyaruu (3agaun). Yetkoe popmynnpoBaHue GU3NUECKon
yacTd mnpoOneMbl (3amauu). BeiBmwkeHue rumnore3, paspaboTka Mojened  ((PpU3MUECKUX,
MaTeMaTU4YECKUX, KOMIIBIOTEPHBIX). IIporHo3upoBaHue pe3yabTaTOB pa3BUTHS BO BpPEMEHHU
SKCIIEPUMEHTAIbHO HalmoaeMbIX siBIeHUN. [IpoBepka M KOPPEKTHPOBKA THIIOTE3, HAXOXKJCHHE
pelleHnid, NpoBepka M aHauu3 pewmeHuil. [IpemnokeHuss MO HCMIONb30BAHMIO IIOJYYEHHBIX
pe3yabTaTOB Ul OCTAHOBKU M PELICHUs APYTUX MpobiieM (3a1a4) Mo u3ydyaeMoil Teme, 1o paHee



M3YyYEHHBIM TeMaM Kypca (HU3UKH, a TAaKKe MO TeMaM JPYruxX MpeJAMETOB €CTECTBEHHOHAYYHOTO
LMKJIA, OLICHKa 3HAu€HUs IIOJIyYEHHOTO pe3yjbpTaTa Ul JKU3HEHHBIX CUTyallud M pPa3BUTHS
Hay4YHOTO MUPOBO33pPEHHUSL.

TpeboBanus K OCBOCHUIO COACP)KAHUS IPEAMETA!

YYEeHUK JIOJKEH 3HATh:

- MexAyHapoaHyto cuctemy eaunun (CH);

- (yrmamenrtanbHble (pU3HUYECKHE 3aKOHBI MEXaHUKH, 3JIEKTPOJUHAMUKH, TEPMOIUHAMUKH,
OIITUKH, KBAHTOBOU U SIIEPHON (DU3HKH;

- METObI SKCIIEPUMEHTAILHON, TEOPETHUECKON U BBIYMCIUTEIHHON (PU3HKH;

- MaTeMaTUYeCKUH ammapar, IPUMEHIEMBIN s pereHus (PU3MIecKuX 3a1ad.

YYEHUK JIOJKEH YMETh:

- IIpumensaTs Qu3nueckue 3HAHUS PA3IUYHOIO YPOBHS OOIIHOCTH, TaKUX KaK KOHKPETHBIX
3aKOHbl (U3NYECKUX TeOopuil, (PyHIaMEHTaNbHBIX (PU3NUYECKHE 3aKOHOB, METOJO0JOTHYECKUX
MPUHIUIOB (U3UKH K PEHICHUIO 3a/1ad 10 MEXaHUKE, 3JIEKTPUUECTBY, MOJIEKYISPHON (Qu3uke U
TepPMOJUHAMUKE, ONITUKE, KBAHTOBOU U SIEPHON (U3HKE;

- IIpuMeHAT, METOJbl SKCIIEPUMEHTAIBHONW, TEOPETUYECKON M BBIYMCIUTENBHON (U3UKU K
pPELIeHUIO 3a/1ay MO0 MEXaHUKE, IEKTPUYECTBY, TEPMOJMHAMHUKE, ONTHUKE, KBAHTOBOM M SIEPHOU
¢busuke;

- [IpoBOIMTH KOHKPETHBIN aHAIN3 PKCIIEPUMEHTAILHO HAOII0TAeMbIX SBICHUI;

- Hcnonb3oBaTh NMpU pelIeHUH 3aJlad MEeTOoJI0JIoTMYecKkue (YHKIUM (QU3NYECKOW Teopuu:
00BSCHUTENBHOM, Mpe/IcKa3aTeNbHOM, peryasTUBHON, HOPMAaTUBHOM;

- copmHupoBaTh HABBIKM OpraHM3allM [O3HABATEIbHON JIEATENBHOCTH MNpU OO0y4eHHH
peleHno pU3NUECKUX 3a1a4 Kak yd4eOHOW MOJIeNIN HCCIeI0BaTEeNIbCKOM AeATENbHOCTH;

Y4YEHHUK IOJDKEH BJIAJCTh:

- TPaMOTHBIM HMCIOJIb30BaHUEM (U3NUECKOTO HAYYHOT'O S3bIKa;

- MCIIOJIb30BAaHMEM MEXIYyHApOJHON CHCTEMBl €IMHUI] U3MEPEHUH (U3NYECKUX BEIHMYUH
(CH) ipu pusruecKkux pacuerax;

- NPUMEHEHUS YUCIICHHBIX 3HA4e€HUI (yHAaMEHTaIbHbIX (PU3NYECKUX KOHCTAHT AJIS OLIEHKH
PE3yJIBTaTOB PACYETOB;

- MaTeMaTU4eCKUM amaparoM JUid pelieHns GU3NUeCcKuX 3aiad.

Buabl koHTpOJISt

Texymuii KOHTPOJb KadecTBa OOYUYEHHOCTH OCYILECTBISETCS B YCTHOW M TNHCHhMEHHOM
(dbopMe Mpu MPOBEPKE BHITIOTHEHUS JOMAIIHUX padoT, pelIeHNH 3a]a4 Ha MPAKTUYECKUX 3aHATHSIX,
P B3aUMOTIPOBEPKE HA 3HAHHE TEOPETHUECKOTO MaTepHuaa.

PyOexHblii KOHTPOJIb MPOBOJUTCS MEXKIY MOIYJISIMH — TECTUPOBAaHUE, KOHTPOJIbHBIE PaOOThHI
0 PEIICHUIO 3a/1a4 110 U3YUYEHHBIM pa3jiesiaM MpeaMeTa.

Kputepuu onienku 3pPpeKTUBHOCTH BBHIIOJIHEHUSI KOHTPOJILHBIX Pa0OT:

50-60% mpaBHIIbHBIX OTBETOB — OIIEHKA “‘yJOBJIETBOPUTEIHHO;

70-80% mpaBHIIbHBIX OTBETOB — OIIEHKA ‘“XOPOIIO”’;

90% npaBHWIBHBIX OTBETOB — OLIEHKA “OTIMYHO .

Conepxxanue IMCUMILIAHBI.
10 kanacc.
(68 uaca, 2 yaca B He/IeJII0)
Pu3nka B NO3HAHMH BelIECTBA, 0JIA MPOCTPaHcTBa U BpeMeHH (1 1ac).
CMBICT TOHATUIN: 3aKOH, TEOPHs, TUIIOTE3a, B3aUMOJICHCTBHE.
Kunematuka (10 gyacos).
Cuctema orcuéra. Tpaektopus, myrb U mnepememieHue. OCHOBHBIE XapaKTEPUCTHKH
npkeHus Ten. IlpsMonuHeiliHoe paBHOMepHOe nBHXeHHE. [IpsMonnHeliHOe paBHOYCKOpEHHOE
nBkeHue. PerieHue 3amay Ha ypaBHEHUS MNPSMOJMHEHHOTO PABHOYCKOPEHHOTO JIBHXKEHHS.



KpuBonuneilinoe nBuwxeHue. PemieHune 3amady Ha JBIKEHME MO Mapadosie U JBUKEHHE 10
OKPYXHOCTH.

3ajauy 10 KUHEMATHKE PaBHOMEPHOIO M PAaBHOYCKOPEHHOI'O IMPSMOJIMHEHHOTO IBM)KECHMUS
MaTepUaIbHOM TOUKU. 3aJa4l 110 KUNHEMATUKE PABHOMEPHOI'O JABM)KEHUS MaTepUaIbHON TOYKH I10
OKPY)KHOCTH. 3aJlaud Ha pacyeT CpeAHEl CKOpPOCTUM HEPaBHOMEPHOIO JBM)KEHHUS. BeKTOpHBIN u
KOOpJIMHATHBI METOJAbl PpEHIeHMs] 3aJad [0 KUHeMaTuke. lcnosb30BaHHME OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JIBUJKEHHsI M KIIACCHYECKOIO 3aKOHA CJIOKEHUs CKOpOCTEM B 3ajadax IIo
KnHematuke. ['padudeckne 3a1aun 10 KHHEMAaTHKE PAaBHOMEPHOTO W HEPABHOMEPHOTO JIBHKCHUH.
3asauy 1o KUHEMaTUKE ABMW)KEHUS MaTEpUaIbHONW TOUKH B OJHOPOJHOM IOJIE TSKECTH.

Junamuka. Cuiibl BceMUpHOro Tsirotenus (14 yacos).

[lepsriii 3akoH Hprorona. Mecto uenoBeka Bo Bcenennoil. B3aumonelictBue Tten. Cuiia
ynpyroctu. Bropoi 3akon Hetorona. Tperuit 3akon Herorona. Tpu 3akona HerotoHa.

3aza4yM ¢ MCTOJIb30BAaHUEM MOHSTHS MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpalleHHs. 3ajadyu Ha
MIPUMEHEHHE YPaBHEHUSI MOMEHTOB. 3a/laud Ha pacyeT XapaKTepUCTHK paBHOBECHs Tej. 3adadyu C
WCI0JIb30BAHMEM TOHSATUI LIEHTP Macc U LIEHTP TSHKECTU. 3ajaud 00 yCTOMYMBOCTU PaBHOBECHS
Tel.

3aKOH BCEMHMpHOTO TAroTeHus. Pa3Butue mnpencraBieHuil o TAroteHuH. Cuiia TSKECTH.
JBmkeHnue moj aeWcTBHEeM cuiibl TshkecTu. Bec Tena. HeBecomocTh.  JIBWKeHHE IIJIaHET U
UCKYCCTBEHHBIX CITYTHUKOB 3€MJIH.

Cunbl TpeHus. J[BWKEHHE TeNl MO0 HAKJIOHHOW IUIOCKOCTH. J[BMKEHHE TeNl MO OKPYKHOCTH.
3ajaun Ha OINpEJENICHNE JaBJICHUS KUAKOCTEN M ra30B. 3aauM Ha MpUMEHEHHe 3aK0HOB [lackans
u Apxumena. 3agayd O JBWXKEHUU JKUAKOCTEW M Ta30B C HCMOJb30BAHUEM 3aKOHA COXPAHECHMS
SHEPrUH U YpaBHEHUS HEPA3PHIBHOCTH.

3amauu Ha MEXaHUYECKUE CBOMCTBA TBEP/IBIX TeJ: aOCOIIOTHOE U OTHOCUTENILHOE YATUHEHHE,
TEIJIOBOE PACIIUPEHUE, 3aI1aC MPOYHOCTH, CHJIA YIIPYTOCTH.

3akoHbI coxpaHeHusi B MexaHuke (10 yaca).

Nmmynbe. 3akoH coxpaHeHHs uMMyibca PeakTnBHOE aBmkeHHWEe MexaHudeckas paboTta u
MOIIIHOCTH PaboTa CUIIBI TSXKECTH, CUJIBI YIIPYTOCTH U CUJIBI TpeHUsI MexaHuyeckasi SHeprusi. 3aKoH
COXpaHEHUsI MEXaHWYECKOM 3Heprun PelreHne 3a1a4y Ha 3aKOH COXPaHEHHUsS SHEPTUH.

3ajayu ¢ HCIOJB30BAHUEM IOHATUN HMITYJbC TeEJla, U3MEHEHHUE HMMIIYJbCa Tela, UMITYJbC
CWbl. 3a/1auyd Ha 3aKOHbl MU3MEHEHUs U COXPAHEHUs HMMIIYJIbCA. 3aJa4yd HAa MPUMEHEHHE 3aKOHa
COXpaHEHUs UMITYJIbCA K PEAKTUBHOMY JIBUIKEHUIO.

3amaun ¢ UCHOJB30BAaHUEM NOHATUN paboTa, MOIIHOCTh, KMHETHYECKas U MOTECHUHUaIbHAas
SHEprus. 3a/layu Ha 3aKOHbl COXPAHEHUS U U3MEHEHUs MEXAaHUYECKOM SHEpruu. 3aiadyu Ha pacuer
ko3 duimenTa MoNE3HOTO JCHCTBHUS MEXaHHW3Ma, C UCIOJIB30BAaHUEM ‘30JI0TOTO TMpaBmiIa”
MeXaHUKHU. Penienue 3a1a4d no MEXaHuKe Ha OCHOBE TMHAMHYECKOTO M 3HEPre€TUYECKOr0 MOIX0/I0B.

JIMHAMHMKA MEePUOIHYeCKOoro ABMKeHus (4 yaca).

Mexannuyeckue kojebOanusi [IpeBpamienue osSHepruum npu  Kosiebanusix. PesoHanc.
Mexanuueckasi BOJHA. 3BYK.

3amaun Ha oTpe/esieHne XapaKTepUCTUK FapMOHUYECKHX KojeOaHui. 3ajaun Ha IpUMEHEHUE
OCHOBHOTO YypaBHEHHs JWHAMUKH KOJEOATEIbHOTO IBMKEHHSI K aHAIU3Y MOBEICHUS MasTHUKOB
Pa3NUYHBIX KOHCTPYKUMH (MaTeMaTHYeCKOro W MPYKHUHHOTrO). 3afayd C MCIOJb30BaHUEM
¢dopMmynbl nepuoaa KojiebaHU MaTeMaTH4YeCKOro MasTHHKA. 3a/laud Ha CIIOKEHUE KoJieOaHui U
pe3oHaHC. 3a/auM Ha MPUMEHEHUE 3aKOHOB COXPAHEHUS SHEPruHM M UMITYJIbCa K KOJIeOATeIbHOMY
JBYKEHHIO. 3aladd O pacHpOCTPAHEHHM IPOJOJIBHBIX M IONEPEYHBIX MEXAHWYECKMX BOJIH B
YIPYruX cpefax. 3aauu Ha pacdyeT XapaKTepPUCTHUK 3BYKOBBIX BOJIH.

3ByKOBbBI€ BOJIHBI. AKycTHKA (4 yaca).

[loHsiTe BOJHBI, YCIOBHE CyllecTBOBaHUS BOJH. [loHATHE BBICOTHI 3ByKa, TeMOpa,
IPOMKOCTH.

MoJiekyasipHasi CTPYKTYpa BellecTBa (2 yac).

[lonstne arom. BO3HMKHOBEHME aTOMHMYECKOW TEOpUM CTPOECHHS BELIECTBA U €€
9KCIEPUMEHTAJIbHBIE JOKA3aTENbCTBA.



MouJiekyasipHo-KuHeTHYecKkasi Teopus (10 yacos).

OcCHOBHBIE TOJIOXKEHUS MOJEKYJISIPHO-KUHETHYECKON Teopuu. Macca u pa3Mepbl MOJICKYII.
KosmuecTtBo Bemecta. Temneparypa B MOJIEKYJIAPHO-KMHETHYECKON TEOpUM ra3oB. M3omponecchl
B raszax. Pemenue 3amau Ha nzonpoiiecchl. Pemenne 3amad Ha rpaduku U30mporeccoB. YpaBHEHHE
cocTtosiHusA rasza. Pemienue 3ajgau 1o temMe «YpaBHEHHE COCTOSHUS Ta3a». OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KMHETHYECKOW TEOPHHM HJEaTbHOTO rasza. Temreparypa U CpelnHss KUHETHYecKas
SHEprus MoJiekya rasa. smepenue ckopocteil Monekyin raza. CocTosiHUs BELIECTBA.

KauecTtBennsie 3asaum Ha TMOHSATHE TEIUIOBOTO paBHOBecus. KadecTBeHHbIE 3adaud Ha
MIPUMEHEHHUE OCHOBHBIX TIOJIO)KEHUH MOJICKYJISIPHO-KUHETUUECKOM TEOpuHu. 3alauyu-OlEeHKU Ha
pacueTr Mmacc, 4YuMciaa M pa3MepoB MOJIEKYJ. 3ajadd Ha NPUMEHEHHE OCHOBHOIO YpaBHEHHUS
MOJIEKYJISIPHO-KMUHETUYECKOH TEOPUM HJEATBbHOIO rasza. 3aJaud Ha pacdyeT CKOpPOCTEH MOJEKYJ
raza. 3ajaun Ha ypaBHeHue MenneneeBa — Kiamelipona. 3ajgaun Ha ra3oBble 3aKOHBI. PerieHue
3a/1ay pa3HbIMU CIIOCOO0AMU, UCXOS U3 IKCIIEPUMEHTAIBLHO YCTAHOBIIEHHBIX 3aKOHOB U MOJICJIBHBIX
MPEACTABICHUN MOJIEKYIIPHO-KUHETUUECKOW Teopuu. 3aJauyd Ha CBOMCTBA HACHIIIEHHBIX H
HEHACBHIIIEHHBIX TAapOB, HA XapaKTEPUCTUKY KPUTHUYECKOTO COCTOSTHUS. 3aJauyd Ha OIHUCAHHE
SIBJICHUHM TOBEPXHOCTHOTO CJIOS JKUJIKOCTEH: TMOBEPXHOCTHOE HATSKEHUE, KANMJULIPHBIC SBIICHUS,
M30BITOYHOE JIABJICHWE T0J MCKPUBIEHHON MOBEPXHOCTHIO. 3aJauMd C MCIOJb30BAaHUEM TOHSATHUS
BJI&YKHOCTH BO3/IyXa.

OcHoBbI TepmognHamuku (10 yacos).

Buytpennsis sHeprus.  Pabora B TepmonumHamuke. llepBbIii 3aKOH TEpMOIUMHAMHKH.
CrnencTBus W3 MEPBOTO 3aKOHA TEPMOJIWHAMUKH. TeTuioBble IBHUTATENH. 3HAYCHHE TETUIOBBIX
nsurareneil. TeroBele ABUTAaTENN U OXpaHa OKPYKAKOIIEH cpelibl. BTopoi 3aK0H TepMOJMHAMUKH.
®azoBeie mepexonbl. llnaBmenne u kpucrtammsamusa. PazoBele nepexoanpl. Fcnmapenue wu
KOHJIeHcanus. BiaxxHOCTh BO3/1yXa.

3ajaun Ha pacyeT KOJIMYECTBAa TEIIOTHI B IpoLieccax TEIIonepenadd. 3ajadyd Ha pacyer
YAETBHOM TEIIOEMKOCTH, yIEeNbHON TEIJIOTHI IJIaBJICHUS, YACTbHON TEIIOThl MapooOpa3oBaHHUs.
3ajaun Ha MPUMEHEHHE YpPaBHEHHUS TEIJIOBOTO OajlaHca. 3ajavyd Ha pacyeT BHYTPEHHEH SHEpPTHH
UJealbHOTO OJHOATOMHOTO rasza. 3aJaud Ha pacdeT paboThl W KOJMYECTBAa TEIJIOTHI B
TEPMOJMHAMUYECKUX Ipoleccax. 3aJadyd Ha NPUMEHEHUE NEPBOr0 3aKOHAa TEPMOJIMHAMHUKH.
3ajaun Ha NPUMEHEHUE NEPBOTO 3aKOHAa TEPMOJMHAMHUKHM K M30IpolieccaM B rasax. 3ajayd Ha
pacuet KII/] TermoBoro aBurarersi.

11 kaace.
(102 yaca,3 yaca B HeJeJII0)

I[MocTosinHBIM JIekTpUYeckuii TOK (15 yacoB).

Onextpuueckuid Tok. Cumna toka. 3akoH Oma st yuactka nenu. [locnemoBaTenbHOe U
napajuieJbHOe COSAMHEHUS MPOBOJIHUKOB. M3MepeHus cuibl TOKa M HampsbkeHus. PaboTa Toka u
3akoH JIxoyns— Jlenma. MOIIHOCTh 3JEKTPUYECKOTO TOKa. 3akoH Oma IS TMOJHOW IemH.
CraenctBus u3 3akona Oma 11 IIOJIHOH IIETIH.

3amaun Ha pa3IMYHbIC METOBl pacueTa CONMPOTHUBIICHUS AICKTPUUYECKUX IEMel TTOCTOSHHOTO
TOKa: METOJ aHajiu3a Y3JIOBbIX IMIOTEHIIMAJIOB, METOJ HAaJOKEHUs KOHTYPHBIX TOKOB Kak
MPOSIBIIEHUE TIPUHIIMIIA CYNEPIO3UIMK. Vcrmonp30BaHe CUMMETPHU MPU aHAIIM3€ JIEKTPUUECKUX
renei. 3aaun pa3HbIX BUAOB HA OMHUCAHUE JCKTPUUECKUX IENel MOCTOSHHOTO TOKa C TIOMOIIIBIO
3akoHa OMa g 3aMKHYTOM 1menu, 3akoHa Jlxoymst — JleHma, 3aKOHOB IMOCIIEOBATEIHLHOTO H
napajulelbHOTO coequHeHuid. Pernenne 3amadu Ha pacueT ydacTkoB 1enei, comepxkammx J/IC.
3anaun ISl O3HAKOMIICHUS yJamuxcsl GU3NKO-MaTeMaTHUYeCKUX MIKOJ ¢ mpaBuiamu Kupxroda ans
pacueToB Pa3BETBICHHBIX JJIEKTPHUYECKHUX IIeTel MOCTOSHHOTO TOKa. 3a/Jadd Ha WILTIOCTPAIIHIO
UJIeV OTHOCUTEIFHOCTH 10 OTHOIICHUIO K CPEJICTBAM HAOIIO/IEHUS HA IPUMEpPEe Pa3HBbIX MOKa3aHUN
AIIEKTPOU3MEPHUTENBHBIX MPUOOPOB TPU PAIUYHBIX CIMOCO0AX WX BKIIOYEHUS B  IIEIlb.
DKCIepUMEHTANIBHBIE 3a7adyd Ha W3YYEHHUE JIIEKTPUUYECKOW CXEMBI, CoAepKalleics B ‘“depHOM
samuKke”. 3aadyd Ha OMHUCAaHWE TOCTOSHHOTO JJEKTPUYECKOTO TOKAa B DIIEKTPOIUTAX, BaKyyMme,



razax, HOJYIPOBOJHUKAX: XapaKTEPUCTUKA HOCHUTENEH, BOJIbTAMIIEpPHAs XapaKTEPUCTHUKA,
XapaKTEePUCTUKA KOHKPETHBIX SIBJICHUH U JIp.

DiexkTpoanHamMuka (18 yacos).

IIpupona osnekrpuuectBa. BsaumoneilcTBue  IEKTPUYECKUX. DJIEKTPUUYECKOE  IIOJIE.
I'paduueckoe m300pakeHHE SIEKTPUUECKUX MoJie. [IpOBOJHMKH B 3JEKTPOCTATHUECKOM IIOJIE.
JudnekTpuku B dJEKTpocTaTHyeckoM  mose.  [loTeHuumanbHas  3HEprusi  3apsga B
aneKTpocTaTuyeckoM moje. CBs3b MeEXJAy pa3HOCThIO NOTEHLHMAIOB U HaNpsKEHHOCTHIO.
DNEeKTPOEMKOCTD. DIIEKTPOEMKOCTD INIOCKOTO KOHICHCATOPA.

3asauy Ha MPUMEHEHUE 3aKOHA COXpaHeHMs 3apsia. 3aiauu Ha npuMeHeHue 3akoHa KyoHa.
3ajaun HA MPUMEHEHHE TOHATUM HANPsSHKEHHOCTH, MOTEHIMAIa W PAa3HOCTH IOTEHIIMAJIOB
AJIEKTPOCTATUYECKOTO NOJIs. 3aja4ul Ha OIIMCAHKUE AIEKTPUUECKOTO MOJIS pa3InYHbIMU CPEJICTBAMMU:
CUJIOBBIMH JIMHUSIMH, SKBUIIOTCHITMATBHBIMH MIOBEPXHOCTSIMU. PerieHue 3a1aq Ha ONMCaHNue CUCTEM
KOHJICHCAaTOPOB M pacyueT XapaKTePUCTUK KOHJACHCATOPHBIX Iened. 3aJadd Ha pacdeT SHEPruu
AIIEKTPUYECKOTO OIS,

MarnuTtHble B3aumoseiictBus (12 yaca).

B3aumoseiictBue MarHuTOB M TOKOB. MarnutHoe mojie. Cuna Ammnepa u cwia JlopeHna.
JIvHUM MarHUTHOW WHIYKIIHH.

KauecTBeHHble 3aaul Ha MCCIIEOBAHWE MArHUTHOTO TOJISI MMOCTOSIHHOTO TOKa. 3ajaud Ha
3aK0H Amriepa. 3amaun O JBWKCHUU 3apsOKCHHBIX YaCTHI] B DJICKTPUUECKOM U MarHUTHOM TIOJISX.
KadecTtBeHHbIE W pacueTHBIC 3a7a4d HA OIMCAHWE SIBICHHS JJICKTPOMAarHUTHOW WHIYKIIUM, HA
3aKOH DJEKTPOMAarHUTHOW WHAYKIMH, Ha TpaBwio JIeHIa, Ha WCHOJb30BaHUE TOHATHUS
WHJYKTUBHOCTH, HA PacueT YHEPTUH MAarHUTHOTO TOJISL.

DaekTpoMaruuTHoe noJie (9 yaca).

DJIEKTpOMarHuTHasT WHIAYKUOUS. 3aKOH SJIEKTpOMarHuTHOW uHAyKuuu. [IpaBuno Jlenia.
SIBneHne caMOMHIYKIMH. DHEprusi MarHuTHoro nouid. IIpon3BoacTBo, mepeaaya u notpediacHue
ANEKTpO3HEepruu. TpaHchopMarop. DIESKTPOMArHUTHOE T0JIe. DJEKTPOMArHUTHBIC BOJIHBEI.
[lepenaua nHopMalKK ¢ TOMOIIBIO IEKTPOMArHUTHBIX BOJIH.

Pemienue 3amauy Ha mepeMEHHBIN SJEKTPUUYECKUN TOK: XapaKTEPUCTUKU MEPEMEHHOTO TOKa,
ANIEKTpUYECKHE MAIllMHBI, TpaHchopMaTop. 3aJauyd Ha OINMCAHHE pA3JIMYHBIX CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: CKOPOCTb, OTpaKEHUE, MperoMieHHe, UHTephepeHuus, AUPpaKius,
MOJISIPU3ALUSL.

N3aydeHune u mpueM 3JIEKTPOMATHUTHBIX BOJIH (3 yac).

DNeKTpoOMarHuTHas  BOJHA M JHEPrusl  DICKTPOMArHuTHOW  BouHbL — CBoiicTBa
ANIEKTPOMAarHUTHBIX BOJIH, U UX IIPUMEHEHUE.

Onruka (15 yacos).

3akoHbl TeoMeTpuueckor ontuku. JImH3bl. [locTpoeHmne m300paXkeHWH € MOMOIIBIO JIMH3.
I'na3 u ontryeckue npubopsl. Marepdepenuns csera. Audpakuus ceera. Liper. HeBunumele xyun.

3amaun  Ha  [pPUMEHEHHE 3aKOHOB  T'€OMETPHYECKOH  ONTHUKU:  MPSMOJIMHEHHOTO
pacnpoCTpaHeHHs CBETa, OTPAKCHHMs, NpeloMiIeHHs cBeTa. [IpuMeHeHHe K peIIeHHIo 3a/1ad Io
reOMETPUYECKOl oOoNnTuKe OOLMX NPUHIMIIOB, Ha MpHUMEpax, COOOpaKEHUH CUMMETPHH,
oOpaTuMocTH xoxaa siyda, npuHiuna depma. Pemenne 3anay Ha nmpuMeHeHHE (HOPMYIBI TOHKOH
JUH3BL 3a7a4d HAa ONTUYECKHE CUCTEMbl U ONTHYECKHE MPHUOOpHI (JIyra, MUKPOCKOI, TEIECKOII,
¢doroanmapar).

Boanosasi ontuka (15 yacos).

3agaun 1mMo (OTOMETPUM M 3aKOHAM OCBELICHHOCTH. 3a/Jayd IO BOJIHOBOM ONTHKE C
IpUMEpaMU pPACUYEeTOB CKOPOCTH cBeTa. KadecTBEHHbIE M pacyeTHbIe 3aJaydl Ha JUCIEpPCHIO,
UHTEepEPEHIIHIO, TUPPAKIIUIO U MOJISPU3ALUIO CBETA.

3apoxaeHue KBAaHTOBOW Teopuu. 3akoHbl (otorddekra. Ilpumenenue ¢dorosrddekra.
Crpoenne atoma. Teopust aroma bopa. Atomusle criekTpsl. Jlazepbl. KopmyckynspHO-BOJTHOBOM
Tyali3M.



3amaun Ha WCIOJIb30BaHHe 0000meHHON (opmynbl bBambMepa. 3amaun Ha UCHOJIB30BAaHUE
MoJenu aToMa Bogopoja no bopy. 3agaun Ha BblYMCIIEHUE JJIMHBI BOJHBI A€ bpoinsa. 3agaun Ha
OTIpesieNieHue 3JICKTPOHHOW KOH(HUIypalud UM TepMa OCHOBHOTO COCTOSIHHS DJIEMEHTOB Hadaja
MIEPUOIUYECKON CUCTEMBI JIEMEHTOB. 3a/1a4M Ha UCI0JIb30BaHKE 3aKoHa Mo3iu.

3amaun Ha 3akoHbl Credana-bonbiimana, Buna. 3amaunm Ha ypaBHeHHe DWHINTEHHA UIs
doTorddekra. VMcmonp3oBaHue MPEACTABICHUI O BOJIHAX Jie Bpoiis Ui BBISICHCHHSI BOTIpOCa O
TOM, KBAHTOBOM WM BOJHOBOM TEOpUEH HYKHO II0JIb30BAThCA JUISI OMMCAHUA KOHKPETHOTO
SBIICHUS. 3a/laud Ha OTPE/ICICHNE XapaKTePUCTUK (POTOHOB: MACChl, HMITYJIbCA, ONPEACTIEMBIX C
IIOMOIIBIO 3aKOHA B3aMMOCBSI3U U 3Hepruu. KauecTBeHHbIE 3a/1a4M 110 SIBICHUIO JTIOMUHECICHIINH,
CBETOBOMY JIaBJICHUIO U1 XUMUYECKOMY JIEHCTBUIO CBETA.

PeasituBucrckasi Mexannka (6 yaca).

Omnpenenenre BpeMEHH B pa3HbIX cucTemMax oTcdyera. OTHOBPEMEHHOCTh COOBITHI. CBETOBBIC
ygacbl. CoOcTBeHHOE Bpemsi. PU3HUECKUN CMBICH MOCTYJIaTOB TEOPHUH OTHOCUTEIBHOCTH. 3aKOHBI
COXpaHeHHUs Macchl U dHepruu. OObsSCHEHNE YMEHBUICHUS] YHEPIrUU U MacChl M3JIydaloUIUuX Tel U
YBEJIMUYEHUSI MAcChl TeJI IPU HarpEBaHUU.

®du3nka aromuoro siapa (9 yacos).

AtomHoe sanpo. PammoaxtuBHOCTh. PammoaxTuBHble mNpeBpaiieHus. OObICHEHHE CBONCTB
SlIep M XapakTepa WX pacraja. SnepHble peakuuu. JHeprus cBszu. Jedexr macce. [enenue siuep
ypana. SnepHwiii peaktop. Kimaccudukanmst snemeHTapHBIX dYacTUIl. OTKPBITHE MO3UTPOHA.
AHTHYACTHUIIEI.

3anauyn Ha pacueT JAedeKTa MacChl M DHEPTeTUYECKOTO BBIX0JIa AJIEPHBIX peakuui. 3a1auu Ha
MPUMEHEHHE 3aKOHOB COXpPAHEHMsI HSHEPrud U 3apsiia K SACpHBIM peakiusM. 3ajadd Ha
MIPUMEHEHHE 3aKOHA PaIMOAKTHUBHOIO pacnaja.

IMoaxoabl U MeTObI pellieHHUs 3a]a4.

AnroputmMuueckuii  moaxod. Ero HampaBlIeHHOCTP Ha BBIPAaOOTKY W 3aKpEIUICHHE
TEXHUYECKUX YMEHUN M HAaBBIKOB MPHUMEHEHUS 3HAaHWN Ha HA4aJbHOM d3Tare OOy4deHMs pelIeHHIO
3a7a4 1Mo U3y4aeMou TeMe.

OBpucTUUecKuid moaxoA. Ero HampaBJIe€HHOCTh HaA pa3BUTHE HCCIEIOBATEIbCKUX U
TBOPYECKUX CIIOCOOHOCTEH ydwammxcs. ‘“‘Pemenue Qusnueckoi 3amauM Kak ydeOHas MOJCIb
pelIeHHus Hay4YyHO-MCCIEeIOBAaTEIbCKOM 3a7aun’” — OpPUEHTHP OpraHu3allud MO3HaBaTeNIbHOM
JeSITeIbHOCTH YYalIuXcsl IpU 00y4eHUHU pelieHuIo (GU3HMUecKuX 3a1ay.

BapuaTuBHOCTh MaTeMaTHYECKUX CXeM HpH peleHuu (usnueckux 3aaad. TpeboBaHus,
MpeIbsBIsiEMbIe K MATEMaTUYECKOMY almnapary, UCIOIb3yeMOMY Ul petieHus] GU3NYECKuX 3a/1ay:
aJIecKBaTHOCTh paccMaTpUBaeMOMYy B 3aJade SIBJICHHIO; ONTHUMAIbHOCTb KaK IPOSBICHUE
METO/I0JIOTMYECKOTO MPUHIUIIA POCTOTHI; COOTBETCTBUE MAaTEMAaTHUECKOM MOJArOTOBKE YUALTUXCA.

JleTepMUHUPOBAHHOCTh MeTona (crmoco0a) pelieHus KOHKPeTHOM 3amaud  (U3HYecKoi
TeOpHel, B paMKax U3y4eHHUs KOTOPOH paccMaTrpuBaeTcs 3aj1avya. Bo3MOKHOCTH pelieHus 3a1a4 u3
pa3HbIX pa3ieraoB (U3UKA HA OCHOBE EIUHOTO METOJOJIOTHYECKOro IMMOAXO0Ja W OO0IMHX
KOJIMYECTBEHHBIX M KA4YeCTBEHHBIX METOJIOB, Ha MpHUMeEpax, rpauueckux MeTOJO0B, METOJIOB
(bu3znyecKoro noAoOHs U pa3MEepHOCTEH, aHAIOT i, (PU3NYECKUX OILICHOK, UCIIOJIb30BAHUS OJTHUX U
Te€X JK€ METOJOJIOTHYECKUX MPUHUUNOB (GU3UKU U (PYHAAMEHTANIbHBIX (U3NYECKUX 3aKOHOB.
Hcnonp3oBaHve mnOpuUHIMOA CYNEPHO3UIMM HE TOJBKO B MEXaHUKE JUIl  HAaXOXKJEHUS
PaBHOJICHCTBYIOUIEH CUJI, B 3JIEKTPOCTATHKE ISl pacuera JIEKTPUUYECKUX MOJIeH CUCTEM 3apsJiOB, B
MOJIEKYJIIPHO-KMHETUYECKOM TEOpHM JJsi pacuera JaBJ€HUS CMECH Ta30B, B ONTHKE MJiA
HaxOXKJICHUS ONTHUYECKOM CHIJIBI CHUCTEMBbI JIMH3 M T. NI, HO W KaK MPUHLUIIA, IMO3BOJISIOIIETO
KIIacCU(UIIMPOBATH SBIICHHS HA JTMHEHHbIE U HETTMHEHHBIE.

Knaccudukarus puznueckux Moeneid st 00ydeHus penieHno 3aaa4y. Ousndeckue MoIemu:
dbyHIaMeHTalbHbIe, Oa3uCHBbIE, 4YacTHbIE. B3auMOCBs3b BepOaldbHBIX, MAaTEMaTUYECKHX U
KOMITBIOTEPHBIX MOJIeNIeH SIBICHUS, paCCMAaTPUBAEMOTO B 3a/1a4e, ¢ ero (U3MYECKO MOJEINbIO.

OcHOBHBIE YPOBHM METOJONOTUU (GU3MKH TpU pemieHun ¢uzndecko 3amaun. llepBbrit
(BBICIIMI) ypOBEHb XapaKTEpHU3yeTCsl HCIOJIb30BaHMEM OOmuX s Bcel (usuku ee



MCTOAOJIOTMYCCKUX IMPUHIUIIOB (HaHpI/IMep, TAaKUX, KaK IPUHIUIL O6’b$ICHCHI/I$I B KOHKPCTHOM €Iro
MMPOSABJICHUN MATCMATHYCCKOI'O MOJACIIMPOBAHUS; MPUHIMIT MPOCTOTHI; NPUHIMUII TOJICPAHTHOCTHU,
MaréMaTui3alliyu KaK [IpuHOuna CAWHCTBA (1)I/ISI/II-ICCKI/IX TeOpHﬁ; nNpuHOuI CUMMCTPHUU: B
KOHKPCTHBIX HPOSABJICHUAX CHMMeTprI, B BHUAC IpUHOUIIA OTHOCHUTCIBHOCTH, OOAHOPOIAHOCTU H
M30TPOITHOCTH MPOCTPAHCTBA, OJJHOMEPHOCTH U OJHOPOJHOCTH BPEMEHH, OOpallleHUsI BPEMEHU —
MaTeMaTHYeCcKOi onepanyvi 3aMCHbl 3HaKa BPCMCHM B YPAaBHCHUAX JBUIKCHUA; TIPHUHIMUIL
COOTBETCTBUS, MPHUHLMII JONOJHUTEIBHOCTH, NPUHLMI cyneprno3uuuu). Bropoilt ypoBeHb
XapaKTepU3yeTCsl MCIOIb30BaHNEM (YHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHOB (HampuMmep, TaKuX,
KAaK 3aKOHBl COXPAaHEHMS: DHEPrUHM, HMMIIYJIbCa, MOMEHTA HMIIYJbCa, 3apsiaa. [peTudl ypOBEHb
XapaKTePU3yeTCsl MCIOIb30BaHNEM KOHKPETHBIX 3aKOHOB (PM3MUYECKUX TEOpH (HAIpHMep, TaKuX,
KaK 3aKOHbI JUHAMUKH MPU PEIIEHUU 3aJad 10 MexaHuke, 3akoHbl Oma u [[xoyns — Jlenna npu
aHaJIM3€ LETel MOCTOSTHHOTO TOKA U T.1T.)

IHoypounoe nianupoBanue yuedHoro marepuana 10 kiaacc, 102 yaca

Nenm/m | NeB | Jlara Tema 3ansaTHSA
TEMe
Mexanuka (42 4acoB)

1. 1. 3amauym 1O KUHEMAaTUKE pPAaBHOMEPHOIO M PABHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUSI MaTEPUAIIbHON TOYKH.

2. 2. 3ajmauym 1O KUHEMAaTHKE pPAaBHOMEPHOIO M PABHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUSI MaTEPUAIIbHON TOYKH.

3. 3. 3agau MO KHUHEMAaTUKE PaBHOMEPHOIO W  PABHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBH)KEHHUSI MAaTEPUATILHON TOYUKH.

4. 4. 3ajauu N0 KUHEMAaTUKE PAaBHOMEPHOTO JIBM)KEHHSI MAaTEPUAIBHONW TOUKH
110 OKPY’KHOCTH.

5. 5. 3agaun Ha pacyeTr CpeaHed CKOPOCTH HEPABHOMEPHOTO JIBUKEHUS.
BekTopHbIif 1 KOOPIMHATHBIN METOAbI PENICHUS 337124 110 KHHEMATHUKE.

6. 6. 3agaun Ha pacyeTr CpeaHeHd CKOPOCTH HEPABHOMEPHOTO JIBUKEHUS.
BekTopHbIil 1 KOOPAWHATHBINA METO/IbI PELICHHUS 3a/1a4 10 KNHEMATHKE.

7. 7. Hcnonp30oBaHMEe OTHOCUTEIBHOCTH MEXAHMYECKOTO JBWKEHUSA U
KJIACCUYECKOT'0 3aKOHA CJI0KEHUsI CKOPOCTEH B 3aJjauax 10 KWHEMATHKE.

8. 8. Hcnonp30BaHMEe OTHOCUTEIBHOCTH MEXaHUYECKOTO JBWKEHUSA U
KJIACCUYECKOT'0 3aKOHA CJI0KEHUsI CKOPOCTEH B 3aJjauax 0 KHHEMATHKE.

9. 9. I'padmyeckne  3amaun MO  KUHEMAaTHUKe  pPAaBHOMEPHOTO U
HEPABHOMEPHOTO JBWKCHUU.

10. 10. I'paduueckue 3amaun Mo KHHEMATUKE paBHOMEPHOTO 1
HEPABHOMEPHOTO JIBWKECHUM

11. 11. 3ajayu 10 KUHEMaTUKe JBUYKEHUS MATEpUAIbHOM TOUKHU B OJIHOPOIHOM
I10JI€ TSAKECTH.

12. 12. 3ajayu N0 KUHEMATHUKE JBMKEHUSI MaT€pUaAIbHOU TOYKU B OJHOPOIHOM
I10JIE TSKECTU

13. 13. 3aJauy Ha NIPUMEHEHUE NIEPBOT0, BTOPOTO, TPEThEro 3aKkOHOB HproTOHA.

14. 14. 3aJauu Ha NIPUMEHEHUE NIEPBOT0, BTOPOTO, TPETHEro 3aKk0OHOB HproToHa

15. 15. 3aauy Ha IPUMEHEHHE NIEPBOT0, BTOPOr0, TPEThEro 3aKkOHOB HproTOHA

16. 16. 3a1auy Ha NIPUMEHEHUE NIEPBOT0, BTOPOTO, TPEThEro 3aKk0OHOB HproToHA

17. 17. 3amaud Ha TNPUMEHEHHME 3aKOHOB JUIsl CWJI TITOTEHMsI, YIPYTOCTH,
CYXOT'O U BS3KOT'O TPEHUSL.




18. 18. 3aayu HA TPUMEHEHHUE 3aKOHOB ISl CUJI TATOTEHUS, YIIPYTrOCTH,
CyXOT'0 U BSI3KOI'O TPEHUSL.

19. 19. 3ajmauyn  Ha JBWXKEHHUE MAaTEpPUAIbHOM TOYKM TOJ  JICUCTBUEM
MOCTOSITHHOM CHJIBI.

20. 20. 3ajmauyn  Ha JBWKEHHE MAaTEpPHAIBHOM TOYKM TIOJ JICUCTBUEM
MMOCTOSTHHOM CHJIBI.

21. 21. 3amayd ¢ HCIOJB30BAaHMEM MOHATHM BeC Tella, HEBECOMOCTD,
IIEPETPY3KHU.

22. 22. 3amayd ¢ HCIOJL30BAaHMEM MOHATHM BeC Tella, HEBECOMOCTD,
IIEPETPY3KHU.

23. 23. 3anayu Ha ABMKEHUE MAaTEPUATBHON TOYKH MO JCHCTBUEM
HECKOJIBKHX CUJI. 3aJIaur Ha JBMIKCHHE CO CBA3SIMH.

24, 24, 3anayu Ha ABUKEHUE MaTEPUATBHON TOYKH MO JCHCTBUEM
HECKOJIbKMX CUJI. 3aJ]a4d Ha JBUKCHHE CO CBI3SIMH.

25. 25. Hcnonb3oBaHue mpuHIMIIA OTHOCUTENbHOCTH ['anuies mpu pemeHuun
3a]1a4.

26. 26. Hcnonp30BaHne NPUHIKIIA OTHOCUTENIBHOCTH ['amues npu penieHuu
3a]1a4

27. 27. 3amaun ¢ MCIOJb30BAaHHUEM MHOHITHS MOMEHT CHJILI OTHOCHTEIIFHO OCH
BpalleHUs.

28. 28. 3amaun ¢ MCIOJIb30BAaHMEM MOHITHS MOMEHT CHJILI OTHOCHTEIIFHO OCH
BpalIleHUs.

29. 29. 3agaul Ha TPUMEHEHUWE YpPaBHEHUS MOMEHTOB. 3aJayd Ha pacyer
XapaKTEPUCTUK PABHOBECHS TEIL

30. 30. 3agaun Ha TPUMEHEHHWE YpPaBHEHUS MOMEHTOB. 3aJayd Ha pacyer
XapaKTEPUCTUK PABHOBECHUS TEIL

31. 31. 3agaul C HCIHOJIb30BAHUEM TMOHATHH MMIYJIbC Tela, HW3MEHEHUE
UMITYJIbCa TeJIa, UMITYJIbC CUJIBL.

32. 32. 3agaul C HCHOJIb30BAHUEM IOHATHUH MMIIYJIbC Tejla, HU3MEHEHUE
AMIIYJIbCa TEJIa, UMITYJIIbC CUJIBL.

33. 33. 3agaun Ha 3aKOHBI M3MEHEHHUS W COXPAHCHUsS HMITYJIbCa. 3aJadyd Ha
IIPUMEHEHNE 3aKOHA COXPAHEHU UMITYJIbCA K PEAKTUBHOMY JABUKEHUIO.

34. 34. 3agaun Ha 3aKOHBI M3MEHEHHUS W COXPAHCHUsS HMITYyJIbCa. 3aJadyd Ha
[IPUMEHEHNE 3aKOHA COXPaHEHU UMITYJIbCa K PEAKTUBHOMY ABMKEHUIO.

35. 35. 3amauu ¢ UCIOJIB30BAHUEM IMMOHATHH paboTa, MOIIHOCTh, KHHETHYECKAs
W TOTEHUMalbHAs »SHEprusa. 3aJadyd Ha 3aKOHbl COXpPaHEHUS U
M3MEHEHUSI MEXaHUYE€CKOW SHEPIHUH.

36. 36. 3amauu ¢ UCIOJIB30BAHUEM IMMOHATHH paboTa, MOIIHOCTh, KHHETHYECKAs
M TOTEHIMaJbHAs »SHEpPrus. 3aJadyd Ha 3aKOHbl COXpaHEHUs U
M3MEHEHUS MEXaHUYECKOM SHEPIHUHU.

37. 37. 3amaun Ha pacyeT KOAIPPHUIIMEHTA TOJIE3HOTO JIEHCTBUS MEXaHH3Ma, C
MCIIOJIb30BAHUEM ‘30JI0TOTO MPABHIIA~ MEXaHUKU

38. 38. 3agaun Ha pacueT Kod(p@UIMEeHTa MOJE3HOTO NeHCTBUS MEXaHU3Ma, C
MCIIOJIb30BAHUEM ‘30JI0TOTO MPABHIIA~ MEXaHUKU

39. 39. Pemenne 3amay 1o MeXaHMKE Ha OCHOBE JWMHAMHYECKOIO U
SHEPreTUYECKOr0 MOAX0J0B.

40. 40. Pemienne 3amady 10 MeXaHHKE Ha OCHOBE OJUHAMHYECKOTO WU
SHEPrETUUECKOr0 MOAX0I0B.

41. 41. 3agaun 1Mo MEXaHUKE KUIKOCTEHN U Ta30B.
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42. 42. 3a1a4y M0 MEXaHUKE KUJIKOCTEH U Ta30B.
MouJiekyasipHasi puzuka u Tepmogunavuka. ( 22)

43. 1. KavecTBeHHbIE 3a7aun Ha NPUMEHEHUE OCHOBHBIX IIOJIOKEHHM
MOJIEKYJISIPHO-KUHETHYECKOU TEOPHUU.

44, 2. KauecTBeHHbple 3a7auM  Ha NOPUMEHEHUE OCHOBHBIX IIOJIOKEHUU
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

45, 3. 3amayu-oIleHKHA Ha pacyeT Macc, Yucia U pa3MepoB MOJIEKYJ

46. 4, 3aauu-oIeHKH Ha pacyeT Macc, YUCa U Pa3MEPOB MOJICKYJ

47. 5. 3amayn  Ha TNPUMEHEHHE OCHOBHOTO YpaBHEHUS MOJEKYISIPHO-
KWHETHYECKON TEOPUU UJECATBHOIO rasa.

48. 6. 3amayn  Ha TMPUMEHEHHE OCHOBHOTO YpaBHEHUS MOJEKYISIPHO-
KWHETHYECKON TEOPUU UJEATBHOIO rasa.

49. 7. 3anauu Ha ypaBHeHue MenaeneeBa — Knaneiipona. 3ajiauu Ha ra3oBbie
3aKOHBI.

50. 8. 3agaun Ha ypaBHeHue MenaeneeBa — Kimaneiipona. 3aiaum Ha ra3oBbie
3aKOHBI.

51. 9. Pemenne 3amad pasHbIMH CIIOCOOAMH, MUCXOJS W3 JKCIIEPUMEHTAIBHO
YCTAHOBJICHHBIX 3aKOHOB U MOJIEIBHBIX MPEACTABICHUN MOJIEKYISIPHO-
KUHETHUYECKON TEOPHH.

52. 10. Pemenue 3amau pa3HbIMU CHOCOOAMM, MCXOJS U3 IKCHEPHUMEHTATHHO
YCTAaHOBJIEHHBIX 3aKOHOB M MOJIEJBHBIX MPEACTABICHUN MOJIEKYISIPHO-
KUHETUYECKON TEOPHH.

53. 11. 3agaul Ha CBOMCTBAa HACBHINIEHHBIX W HEHACHIIIEHHBIX I1apoOB, Ha
XapaKTEPUCTUKY KPUTHIECKOTO COCTOSHUSA.

54, 12. 3agaul Ha CBOWMCTBAa HACBHINIEHHBIX W HEHACHIIICHHBIX I1apoOB, Ha
XapaKTEPUCTUKY KPUTHIECKOTO COCTOSHUSA.

55. 13. 3aga4M ¢ UCIOJIB30BAHUEM MOHSATHS BIAKHOCTH BO3yXa.

56. 14. 3ajauu Ha pacyeT KOJMWYECTBA TEIUIOTHI B IPOLIECCaX TEILIONEPEAAUN.

57. 15. 3azauu Ha pacyeT KOJUYECTBA TEIUIOTHI B IPOLIECCaX TEILIONEPEAAUN.

58. 16. 3ajmaun Ha pacyeTr YAEIbHOM TEIUIOEMKOCTH, YIEJIbHOM TEIIOThI
TIUIABJICHUS, YIEIbHOMN TEIIOTH Tapo00pa30BaHMUSI.

59. 17. 3ajmaun Ha pacyeTr YAEIbHOM TEIUIOEMKOCTH, YIEJIbHOM TEIIOThI
TUIABJICHUS, YEIbHOMN TEIIOTH Tapo00pa30BaHMUSI.

60. 18. 3ajauu Ha IPUMEHEHUE YPABHEHUS TEIIIOBOTO Oaianca.

61. 19. 3amaun Ha MPUMEHEHHE YpaBHEHHS TETIOBOTO OasiaHca.

62. 20. 3ajaud Ha pacueT BHYTPEHHEH SHEPIHMM HJEAJIBHOIO OJHOATOMHOTO
rasa.

63. 21. 3ajaud Ha pacueT BHYTPEHHEH SHEPIHM HJEAJIBHOIO OJHOATOMHOIO
rasa.

64. 22. 3amaun  Ha  pacueT pabOTBl W KOJMWYECTBa  TEIJIOTHI B
TEPMOJUHAMUYECKHUX IIPOIIECCAX.

65. 23. 3ajauu Ha TPUMEHEHUE NEPBOro 3aKOHA TEPMOUHAMUKHU.
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66. 24. 3ajaud  Ha [PUMEHEHHWE IEPBOTO 3aKOHA TEPMOJMHAMUKHU K
HM30IIpOLIECCAM B ra3ax.
67. 25. I'paduueckue 3a1aun B TEpPMOTMHAMUKE
68. 26. 3anauu Ha pacuet KIIJ[ TerioBoro aBuraresns.
IMoypouHoe muianupoBanue yueoHoro marepuaja 11 kiaacc, 102 yaca
Ne Ne B
n/n TeMe
DJIeKTPOIUHAMHUKA H IJIEKTPUUIecTBO (42)

1. 1. 3agauyr HA MPUMEHEHUE 3aKOHA COXpaHEHUs 3apsaa 1 3akoHa KymoHa.

2. 2. 3aa4yM Ha NIPUMEHEHHE 3aKOHA COXpaHEeHus 3apsaa u 3akoHa Kynona.

3. 3. 3aauM Ha NIPUMEHEHUE 3aKOHA COXpaHEeHus 3apsaa u 3akoHa Kynona.

4. 4. 3ajaud Ha NPUMEHEHHE IOHATHN HAaNpPs)KEHHOCTH, NOTEHUMAla |
Pa3sHOCTHU MOTEHIHAJIOB 3JIEKTPOCTATHYCCKOTO MOJIS.

5. 5. 3ajaud Ha NIPUMEHEHHE IOHATHH HANPsKEHHOCTH, MOTEHUMala |
Pa3sHOCTHU MOTEHIHAIOB 3JIEKTPOCTATHYSCKOTO MOJIA.

6. 6. 3ajaud Ha NPUMEHEHUE IOHATHN HANpPsYKEHHOCTH, NOTEHUMAla |
Pa3sHOCTHU MOTEHIHAIOB 3JIEKTPOCTATHYSCKOTO MOJIA.

7. 7. 3aauyd Ha ONHCAHUE DJIEKTPUYECKOIO IOJIsSI Pa3JIMYHBIMU CPEICTBAMMU:
CHJIOBBIMH JIMHUSIMH, DKBUIIOTCHIUAJIbHBIMUA IIOBEPXHOCTIMH.

8. 8. 3aauy Ha ONHCAHUE DJIEKTPUYECKOIO IOJISI Pa3JIMYHBIMU CPEICTBAMMU:
CHJIOBBIMH JIMHUSIMH, DKBUIIOTEHIUAIbHBIMUA IIOBEPXHOCTIMHU.

0. 0. 3aJauyd Ha ONHCAHUE DIIEKTPUYECKOIO IOJIsSI Pa3JIMYHBIMU CPEICTBAMMU:
CHJIOBBIMH JIMHUSIMH, DKBUIIOTCHIUAIbHBIMUA IIOBEPXHOCTIMH.

10. 10. Pemrenne 3amay Ha ONMCAaHHE CHUCTEM KOHACHCATOPOB M pacyer
XapaKTEPUCTHK KOHJAECHCATOPHBIX LIETIEH.

11. 11. Pemrenne 3amay Ha ONHCAaHHME CHUCTEM KOHACHCATOPOB M pacuer
XAPaKTEPUCTUK KOHJICHCATOPHBIX LICTICH.

12. 12. Pemrenne 3amay Ha ONHCAaHHE CHUCTEM KOHAECHCATOPOB M pacuer
XAPaKTEPUCTUK KOHJICHCATOPHBIX LICTICH.

13. 13. 3aauM Ha pacueT 3HEPTUU IIEKTPUUECKOTO TOJISL.

14. 14. 3aauM Ha pacueT SHEPTUH IEKTPUUYECKOTO MOJISL.

15. 15. 3ajauM Ha pacueT 3HEPTUU IIEKTPUUYECKOTO TOJISL.
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16. 16. 3aiauu Ha pa3IMYHbIE METOJIbI pacueTa COMPOTUBICHUS IIEKTPUUECKUX
nerney IMOCTOSHHOI'O TOKA.

17. 17. 3aauM Ha pa3IU4HbIE METObl pacueTa COIPOTUBIEHUS IEKTPUUECKUX
nerney IMOCTOSHHOI'O TOKA.

18. 18. 3aauu Ha pa3IMYHbIE METOJIBI pacueTa COMPOTUBICHUS IEKTPUUECKUX
[eneil moCTOSIHHOIO TOKA.

19. 19. 3ajaud  pa3HbIX BUJOB HAa ONHMCAaHHWE AJIEKTPUUYECKUX Lenei
MOCTOSIHHOTO TOKa C TOMOIIbI0 3akoHa OMa s 3aMKHYTOM IIemu,
3akoHa Jlxoyinsa — JleHna.

20. 20. 3ajaud  pa3HbIX BUJOB HAa ONMCAaHHWE AUIEKTPUUYECKUX Lenei
MOCTOSTHHOTO TOKa C TIOMOIIbI0 3akoHa OMa sl 3aMKHYTOM IIeru,
3akoHa J[xoyinsa — JIeHna.

21. 21. 3amauu  pa3HBIX BHUJOB HA ONHUCAHUE JJIEKTPUUECKUX  IIeTeit
MOCTOSTHHOTO TOKa C TIOMOIIBI0 3akoHa OMa JIsi 3aMKHYTOM IIeMu,
3akoHa Jlxoynsa — JIeHna.

22. 22. 3amaun  pa3HBIX BHUJOB HA ONHUCAaHUE JJIEKTPUUYECKUX  IIeTeit
NOCTOSSHHOTO TOKa C MOMOIIBKD 3aKOHOB MOCIEAOBATEIBHOTO M
MapaAIJIETLHOTO COCTMHEHUN.

23. 23. 3ajmauum  pa3HbIX BHJOB Ha ONUCAaHUE OJJIEKTPUYECKUX IEeNnei
NOCTOSSHHOTO TOKa C MOMOIIBID 3aKOHOB MOCIEAOBATEIBHOTO M
MapaJJIETLHOTO COCTMHEHUN.

24. 24. 3ajmauum  pa3HbIX BHJOB HA ONUCAaHUE JJIEKTPUYECKUX Ienei
NOCTOSSHHOTO TOKa C MOMOIIBID 3aKOHOB MOCIEAOBATEIBHOTO M
MapaAJJIETLHOTO COCTMHEHUN.

25. 25. Pemenue 3aga4 Ha pacyeT y4acTKoB nenei, coaepxamux IJ1C.

26. 26. Pemenue 3aga4 Ha pacyeT y4acTKOB enei, coaepxamux IJ1C.

27. 27. Pemenue 3aga4 Ha pacyeT yyacTKoOB 1enei, coaepxamux IJ1C.

28. 28. 3agaul Ha WUIIOCTPAIMIO MJAEH OTHOCUTEIBHOCTH 1O OTHOILICHHIO K
cpenctBaM  HaONIOACHWS  HAa  NPUMEPE  pa3HBIX  IMOKa3aHUU
AIEKTPOU3MEPUTEIBHBIX MPUOOPOB TMPHU PaA3IWYHBIX CIIOCO0AX UX
BKJIIOUCHUS B IICTIb.

29. 29. 3agauM  Ha OMNMCAaHUE TIOCTOSIHHOTO  DJIEKTPUYECKOr0 TOKa B
JJIEKTPOJIMTAX, BaKyyme, ras3ax, MOJIYIPOBOJHUKAX: XapaKTEPUCTHUKA
HOCHUTEINIEW,  BOJbTAMIIEpHAsT  XapakKTEpUCTHUKA,  XapaKTEpUCTHKA
KOHKPETHBIX SABJICHUM U JIP.

30. 30. KadecTBeHHBIE 3aJaud HaA  HCCICIOBAaHHWE  MAarHUTHOTO  ITOJIS
MOCTOSIHHOTO TOKa. 3aJa4M Ha 3aKOH AMIiepa.

31. 31. KadecTBeHHBIE 3aJaud HaA  HCCICIOBAaHHWE  MAarHUTHOTO  ITOJIS
MOCTOSIHHOTO TOKA. 3a7jaud Ha 3aKOH Amnepa.

32. 32. KadecTBeHHBIE 3aJayd HaA  HCCIEIOBAaHWE  MAarHUTHOTO  ITOJIS
MOCTOSIHHOTO TOKA. 3a7jaud Ha 3aKOH Amnepa.

33. 33. 3amaun O JBWKEHUM 3apSOKEHHBIX YacTHL B DJJEKTPUUYECKOM U
MarHuTHOM MOJISX.

34, 34, 3amaun O JBWKEHUM 3apSOKEHHBIX YacTHL B DJJEKTPUUYECKOM U
MAarHMTHOM IOJISIX.

35. 35. 3ajmauyn O JBWKEHUM 3apSOKEHHBIX YacTHI[ B DJJEKTPUYECKOM U
MAarHMTHOM IOJISIX.

36. 36. KauectBeHHble ¥  pacueTHble 3aJayd Ha ONHCAaHUE SIBIICHUSA
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JJIEKTPOMArHUTHOM  HMHIYKLMH, HAa  3aKOH  3JIEKTPOMArHUTHOM
MHJyKIMU, Ha ITpaBuio JleHna.

37. 37. KauecTBeHHblE M pacueTHblE 3aJaud Ha ONKMCAHUE  SIBJICHUS
JJICKTPOMarHUTHOM ~ MHAYKIUW, HA  3aKOH  DJIEKTPOMArHUTHOU
WHIYKIUY, Ha paBuio Jlenna.

38. 38. KauecTBeHHple M pacueTHble 3aJayd Ha ONMCAHUE  SBIICHUSA
JJIEKTPOMAarHUTHOW  MHAYKIMH, HA  3aKOH  JJIEKTPOMArHUTHOU
MHIYKIUY, Ha npaBuwio Jlenna.

39. 39. KauecTBeHHbIE M pacueTHbIE 3aJadyd Ha HCIOJIB30BAHUE ITOHATHUSA
MHIYKTUBHOCTH, Ha pacyeT dYHEPIruy MarHUTHOI'O MOJIA.

40. 40. KauecTBeHHBIE M pacueTHbIE 3aJa4yd Ha HCIOJIB30BAHUE IOHATHUSA
WHIYKTUBHOCTH, HAa pacyeT SHEPIUM MarHUTHOTO MOJIA.

41. 41. KauecTBeHHBIE M pacueTHbIE 3aJa4d Ha HCIOJIB30BAHUE IOHATHUSA
MHIYKTUBHOCTH, HAa pacyeT SHEPIUM MarHUTHOTO MOJIA.

42. 42. 3anaun Ha @opMmyny TpaHcpopmaTopa

Kousiedanusi u BoJinbi (38)

43. 1. 3amaun Ha onpezeNieHue XapaKTepUCTHK TapMOHHUYECKUX KOJIeOaHH.

44, 2. 3amaum  Ha  IPUMEHEHUWE OCHOBHOIO  YpaBHEHHsS  JMHAMHKH
KOoJeOaTenbHOrO JIBWKEHUS K AaHalu3y T[OBEJIEHUS MAasTHUKOB
Pa3IMYHbIX KOHCTPYKIUH (MaTeMaTHYeCcKOro U NPy>KUHHOTO).

45. 3. 3ajaym  Ha  IPUMEHEHUWE OCHOBHOTO  YPaBHEHHsS  JMHAMHKH
K01e0aTeabHOr0 JABMXKEHMsSI K aHalIM3y IOBEICHUS MAasTHUKOB
pa3IUYHBIX KOHCTPYKIUH (MAaTEMaTHYECKOTO U IPYKUHHOTIO).

46. 4. 3agaun  HAa  NPUMEHEHHE OCHOBHOTO  YpPaBHEHUS  JAUHAMHKHU
Koie0aTeabHOro JBMXKEHHMs K aHalu3y TIOBEJCHUS MAaATHUKOB
pa3NUYHbIX KOHCTPYKLMHI (MaTeMaTHYECKOTO U IPYKUHHOIO0).

47. 5. 3amauyn ¢ HWCHOJB30BaHWEM  (opmynasl  mepuoda  KoJeOaHHit
MaTEMATUYE€CKOIr0 MasiTHHKA.

48. 6. 3ajaud  C  MCIOJIb30BaHMEM  (opMyibl  mepuoja  KosiebaHui
MaTEMATHYE€CKOr0 MasiTHHKA.

49. 7. 3ajaud  C  MCIOJIb30BaHMEM  (opMyibl  mepuoja  KosieOaHui
MaTEMATHYE€CKOr0 MasiTHHKA.

50. 8. 3amauu Ha CJI0KEHHUE KOJIeOaHWI U pe30HaHC.

51. 0. 3aJaud Ha NMPUMEHEHUE 3aKOHOB COXPAHEHHs DHEPIUU M UMITYJIbCa K
K0J1e0aTeIbHOMY JIBUKEHUIO.

52. 10. 3aJaud Ha NMPUMEHEHUE 3aKOHOB COXPAHEHHs DHEPIUU M UMITYJIbCa K
K0J1e0aTeIbHOMY JIBUKEHUIO.

53. 11. 3aJaud Ha NMPUMEHEHUE 3aKOHOB COXPAHEHHs DHEPIUU M UMITYJIbCa K
K0JIe0aTeIbHOMY JIBUKEHHUIO.

54. 12. 3ajaud O  pacnpoCTpaHEHUMM  NPOAOJIBHBIX U TONEPEYHBIX
MEXaHWYECKHUX BOJIH B YIIPYTUX Cpeaax.

55. 13. 3ajaud O  pacnpoCTpaHEHUMM  NPOAOJIBHBIX U TONEPEYHBIX
MEXaHWYECKHUX BOJIH B YIIPYTUX Cpeaax.

56. 14. 3ajaud O  pacHpoCTpaHEHUMM  NPOAOJIBHBIX U TONEPEYHBIX
MEXaHUYECKUX BOJIH B YIPYTHX Cpeliax.

57. 15. 3aauM Ha pacueT XapaKTEpUCTHK 3BYKOBBIX BOJIH.

58. 16. 3aauM Ha pacueT XapaKTEPUCTUK 3BYKOBBIX BOJIH.
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59. 17. 3ajauy Ha pacyeT XapaKTePUCTUK 3BYKOBBIX BOJIH.

60. 18. Pemrenne 3aa4 Ha NMEPEMEHHBIN NIEKTPUYECKUHN TOK: XapaKTEPUCTUKHU
MIEPEMEHHOT0 TOKa, SJICKTPUYECKUE MAIIUHBI, TpaHC(hOopMaTop.

61. 19. Pemrenne 3aa4 Ha NMEPEMEHHBIN NIEKTPUUECKUHN TOK: XapaKTEPUCTUKHU
NEPEMEHHOTO TOKA, IEKTPHUECKUE MAIIHHBI, TPaHCPOPMATOpP.

62. 20. Pemrenne 3ama4 Ha NMEpEMEHHBIN WIEKTPUYECKUN TOK: XapaKTEPUCTUKHU
NIEPEMEHHOTO TOKA, JIEKTPHUECKUE MAIIHHBI, TpaHCPOpMaTop.

63. 21. 3ajaud Ha OINKCAHUE PA3JIUYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:
CKOpPOCTh, OTpPaXEHHE, MpeJoMIIeHHE, WHTepepeHuus, Iudpakuusi,
HOJISIPA3ALUSL.

64. 22. 3amaud Ha OMKCAaHUE PA3IUYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:
CKOPOCTb, OTpa)K€HHUE, IMpeJIoMJIeHne, HUHTepepeHus, Iudpaxus,
TTOJISIPU3ALUSL.

65. 23. 3amaud Ha OINKCAaHUE PA3IUYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:
CKOPOCTb, OTpa)K€HHUE, IMpesloMJIeHue, HUHTepdepeHuus, audpakuus,
MOJISIPU3ALUSL.

66. 24, 3amayn  Ha  IPUMEHEHHE 3aKOHOB TE€OMETPUYECKOM  ONTHKHU:
MIPSIMOJIMHENHOTO PacHpOCTPAHEHUsI CBETA, OTPAXKEHUS, MPEIOMIICHUS
CBETA.

67. 25. 3ajayn  Ha  IPUMEHEHHE 3aKOHOB TE€OMETPUYECKOM  ONTHKHU:
MPSIMOJIMHENHOTO PAcIpOCTPAaHEHUsI CBETA, OTPAKEHUS, MPEIOMIICHUS
CBETA.

68. 26. 3agau Ha  MPUMEHEHHE 3aKOHOB TE€OMETPUYECKOM  OINTHUKH:
MPSIMOJIMHENHOTO PACIpPOCTPAHEHUSI CBETA, OTPAKECHUS, IPEIOMIICHUS
CBETA.

69. 27. [IpuMeHeHre K pEelIeHuIo 3a7ad M0 T'€OMETPUUYECKOW OINTHUKE OOIIMX
MPUHLUIOB, Ha IpUMepax, COOOpaKEHUH CHUMMETpUH, 0OpaTUMOCTU
xoJa Jiy4a, npuHuuna depma.

70. 28. Pemenne 3amau Ha npumeHeHue (GopMyibl TOHKOH JIMH3BI. 3a/laud Ha
ONTUYECKUE CUCTEMbl U ONTHUYECKHE MNpHOOpHl (JIyma, MHUKPOCKOII,
TeJIECKOII, (hoToanmapar).

71. 29. Pemenne 3amau Ha npumeHeHue (GopMyibl TOHKOH JIMH3BI. 3a/laud Ha
ONTUYECKUE CUCTEMbl U ONTHUYECKHE MNPHOOPBl (JIyma, MHKPOCKOIL,
TeJIECKOII, (hoToanmapar).

72. 30. Pemenne 3amau Ha npumeHeHue (GopMyibl TOHKOH JIMH3BI. 3a/laud Ha
ONTUYECKUE CUCTEMbl U ONTHUYECKHE NPHOOPHI (JIyma, MHKPOCKOIL,
TEeJIECKOII, (hoTOaNnmapar).

73. 31. 3amauu o (OTOMETPUHU U 3aKOHAM OCBEIICHHOCTH.

74. 32. 3amauu o (OTOMETPUHU U 3aKOHAM OCBEIICHHOCTH.

75. 33. 3aa4uy 10 BOJHOBOM ONTHUKE C IPUMEPAMU PacyeTOB CKOPOCTH CBETA.

76. 34. 3aauy 10 BOJHOBOM ONTHUKE C IPUMEPAMU PacyeTOB CKOPOCTH CBETA.

77. 35. 3aJauy 10 BOJHOBOM ONTHUKE C IPUMEPAMU PacyeTOB CKOPOCTH CBETA.

78. 36. KadecTBeHHBIE U pacyeTHbIEC 3a/1a4d Ha JHUCIIEPCUI0, HHTEP(HEpEHIHIO,
JT(PaKIUIO U MOJIIPU3ALMIO CBETA.

79. 37. KadecTBeHHBIE U pacyeTHBIEC 3a/la4d Ha JMCIIEPCUI0, UHTEPPEPEHIINIO,

JTU(PaKIUIO U MOJIIPU3AIMIO CBETA.
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80. 38. KauecTBeHHBIC M pacyeTHBIC 33a7a4d HA JUCIEPCUI0, HHTEPPEPEHIIUIO,

T(PaKIUIO U MOJIIPU3AIHIO CBETA.
ATtomHas ¢pusuka (12)

81. 1. 3amaun Ha ypaBHeHHMe OWHIITeHHa i ¢dorodddekra. 3amaun Ha
OTIpEICIICHUE  XapakTePUCTUK  (POTOHOB: Macchl, HAMITYJbCa,
OINPEIEIISIEMBIX C IIOMOILBIO 3aKOHA B3aUMOCBSA3H U DHEPIUU.

82. 2. 3amaun Ha ypaBHeHHMe OWHIITeHHa i ¢dorodddekra. 3amaun Ha
OTIpEJICIICHUE  XapakTePUCTUK  (POTOHOB: Macchl, HAMITYJbCa,
OINPEIEIISIEMBIX C IIOMOILBIO 3aKOHA B3aUMOCBSA3H U DHEPIUU.

83. 3. 3amaun HAa ypaBHEeHHMe ODWHITEHHaA s Qorodddekra. 3amaunm Ha
OTNpeNieJIeHue  XapaKTepUCTUK  (POTOHOB: MaccHhl, HUMITYyJIbCa,
OINPEIEIISIEMBIX C IIOMOIBIO 3aKOHA B3aUMOCBSA3H U DHEPIUU.

84. 4. 3amaun Ha ypaBHeHWe OuHIITEWHa a1 pororddexra. 3amaum Ha
OTpeNeNIeHne  XapaKTEePUCTHK  (POTOHOB: Macchbl, HAMITYJIbCa,
ONPEIEIISIEMBIX C IIOMOIIBIO 3aKOHA B3aUMOCBS3H U DHEPIUU.

85. 5. 3amaun Ha pacueT AedeKTa Macchl M S3HEPTeTUYECKOTO BBIX0/1a SIEPHBIX
peakiuii. 3aaun Ha MPUMEHEHNE 3aKOHA PaJIMOAKTUBHOTO pacraja.

86. 6. 3amauu Ha pacueT aedeKTa MacChl M DHEPTETHIECKOTO BBIX0/1a SIEPHBIX
peakuuii. 3aJlayy Ha MPUMEHEHNE 3aKOHA PAIMOAKTUBHOIO pacraja.

87. 7. 3amaum Ha pacueT JedeKTa MacChl M DHEPTETHIECKOTO BBIX0/1a SIEPHBIX
peakuuii. 3aJlayy Ha MPUMEHEHNE 3aKOHA PAIMOAKTUBHOIO pacraja.

88. 8. 3amauu Ha pacueT aedeKTa MacChl M DHEPTETHIECKOTO BBIX0/1a SIEPHBIX
peakuuii. 3alayu Ha MPUMEHEHUE 3aKOHA PAIMOAKTUBHOTO pacraja.

89. 9. 3agaud Ha TPUMEHEHHE 3aKOHOB COXPAaHEHWsI SHEPruM M 3apsja K
SANEPHBIM pEeaKIUsAM.

90. 10. 3agaun Ha TMPUMEHEHHE 3aKOHOB COXPAaHEHWs] SHEPruM M 3apsja K
SANEPHBIM pEeaKIUsAM.

91. 11. 3agaud Ha TPUMEHEHHE 3aKOHOB COXPAaHEHWsI SHEPruM M 3apsja K
SIEPHBIM PEAKIUSM.

92. 12. 3ajaun Ha NPUMEHEHHE 3aKOHOB COXPAaHEHHUsI SHEPrHMM U 3apsja K
SIICPHBIM PEAKIUSM.
Pe3eps 10 yacoB

YMK no cneukypcey «IIpakTukym mo peineHuro 3aaad no ¢pusuke» B 10-11-x kiaccax

by6nukos C.B., KonnparbeB A.C. MeTononornueckue OCHOBBI pellIeHus 3a1ad 1no (Hu3nke B
cpenneit mkoie. — CII6., 1996

by6nukos C.B., KonapatseB A.C. MeTouka 00y4eHHs PELICHUIO OJIMMITHAIHBIX (PU3NYECKIX
3agay. — CII0., 1997.

byrukoB E.W., beikoB A.A., KongpateeB A.C. dusmka B mpumepax M 3anadax: YuyeOHOE
mocooue. — CII6., 1999.

Tlomeadap6 H.M. CoopHuk BomIpocoB U 3a1a4 1o ¢usuke: YuedbHoe nocodue. — M., 1982.
3agauu o ¢U3MKe /Ui MOCTYMAOMIMX B By3bl: YueOHoe nocobue /bennpuxoB I'.A., ByxoBues
b.b., Kepxennes B.B., Mskumes I'.5. — M., 1987.

banam B.A. 3agauun no ¢pusuke u MeTop! X pemeHus. — M., 1983.

bypcuan O.B. ®uzuka. 100 3amau mo ¢usuke Ans pelieHUs Ha KOMIbIoTepe: YueOHoe
mocooue. — CII0., 1997.

Hemxouy B.IL., JlemkxoBuu JLII. COopHuk 3amau mo ¢usuke mams 8-10 kmaccoB cpemHeit
mkonbl: [TocoOue s yqanuxcs. — M., 1981.
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11.

12.

13.

14.
15.

16.
17.
18.

19.
20.

21.

22.

23.

24,

25.

26.

27.
28.

29.

30.

31.

32.

3anaun MockoBckux puznueckux omummua. /Ilox pex. C.C.Kporosa. — M., 1988.

3anaun o ¢pusuke: Yuedbnoe nocodwue. /Ilox pen. O.5.CaBuenko. — M., 1988.

3amaun Cankt-IlerepOyprckux omummuan mo ¢usuke 1996/97 u 1997/98 y4eOHBIX TOIOB.
YcnoBus, pemenws, noscaenus. /Iloxg oom. pen. A.A.Kypmomosa u A.C.Yupmosa. — CIIO.,
1999.

Kabapmuun O.®., OpnoB B.A. MexayHapoaabie GU3MYECKUE OJMMITHAIBI ITKOJLHUKOB. /Tlox
pen. B.I'.PazymoBckoro. — M., 1985.

Kameneuxwnii C.E., Opexos B.Il. Meronuka pemenus 3agad 1o (uU3MKe B CpeaHEW MIKOJIE:
[Toco6ue ms yaureneit. — M., 1987.

Konpgparees A.C., JlanteB B.B. ®u3uka u xomnstorep. — JI., 1989.

Jlykammuk B.M. COopHuK BompocoB M 3amau no ¢usuke st 6-7 knacca: [locoOue s
yuamuxes. — M., 1988.

[Munckuit A.A. 3amaun o gusuke: YueOHoe nocooue. — M., 1977.

PeimkeBuu A.I1. COopHuk 3anad no ¢usuke st 8-10 kinaccoB cpenneit mkoisl. — M., 1988.
Coopnuk 3amau no ¢usuke: s 9-11 kmaccos oOuieodpazoBaTenbHbIx yupexaenuid. /Coct. I'.
H. Crenanosa. — M, 1995.

Coopnuk 3amau o ¢usuke: Yuednoe nocodue. /Tlox pea. C.M Kozena. — M., 1983.

CoOopauk 3ama4 mo aemeHTapHoi pusuke. /byxosuieB b.b., Kpusuenkos B. JI., Msikumes I'.51,
Capaea . M. — M., 1987.

Cno6onenxuit W.III., OpmoB B.A. Bcecoro3nsie ommmmuansl no ¢usuke: I[locobue ms
yyamuxcs 8-10 knaccoB cpeanei mkoJbl. — M., 1982.

AranoB A. B. u np. ®usuka Bokpyr Hac: KadectBeHHble 3amaum mo ¢usuke. M.: [lom
nemaroruku, 2004 rom.

Byteipckuit I'. A., Caypos 0. A. DxcnepumenTanbHbie 3amauu 1o ¢usuke. 10—11 i M.:
[Ipocsemenue, 2004 roa.

3opun H.W. DnektuBHbIl Kypc «Metozasl pemenns ¢usndeckux 3amad: 10-11 kmacce», M.,
BAKO, 2007 rox (MacTepckast yauTes).

Kamenenkuii C. E., Opexos B. I1. Metoauka pemenus 3aaad o ¢Gu3MKe B CpeaHen mKoje. M.:
[Ipocsemenue, 2005 roa.

Koposun B.A., JlemmmoBa M.FO. Metonuyeckuii CHpaBOYHHK yuuTens (usuku. — M.:
Mmuemo3suna, 2004.

Opnos B.JL, FO. A. Caypos, «Metoab! peutenus: puzndeckux 3agau», M., poda, 2005

OpnoB B. A., Hukudopor I'. I'. Eaunbiii rocymapcTBeHHBIH »5K3ameH. KOHTpoOIbHBIE
n3MepuTenbHbie Matepuansl. Ousnka. M.: [Ipocsemenune, 2014 ron.

OpnoB B. A., Huxudopos I'. I'. Enunblii rocygapcTBeHHbII 3k3aMeH: MeToauveckue
pexkomenpanun. Pusuka. M.: IIpocsemenue, 2015 rog.

Opnos B. A., Huxudopo I'. I'. Egusbiii rocynapcTBeHHBIH »3K3aMeH: MeToauueckue
pexomenaannu. @usuka. M.: [Ipocsemenue, 2016 rox.

®usuka. Tectol. 10 — 11 xmaccel: YueOHO-Metomnueckoe mocooue /H.K. I'magermesa, M.1.
Hypmunckuii, A.W. Hypmunckuii u qp. — M.: lpoda, 2010 rox.

XannanoB M.H., Xannanosa T.A. EI'D-2011. M.: «3x3amen», 2011 rog.

JIEKTPOHHO-TIPOIPAMMHBIE CPEICTBA.
KoMIuIeKThI 31€KTPOHHBIX Y4€OHHKOB 110 BCEM pa3zziesiaM JTUCHUILINHBI ¢pu3uka. OOydaromue

" TCCTUPYIOIIUC TPOTPAMMBIL.
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