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IHosicHuTEeNLHAA 3aNIUCKA

IHeau 3JIeKTHBHOTO Kypca:

1. pa3BuTHE  T[O3HABATENbHBIX  HWHTEPECOB, HMHTEIUIEKTYaJlbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce petieHus] PU3NYecKux 3aaad u
CaMOCTOSITENIbHOTO MPUOOPETEHNSI HOBBIX 3HAHUH;

2. COBEpIICHCTBOBAHHE MOJyYEHHBIX B OCHOBHOM Kypce 3HaHHM U YMEHU;

3. ¢opMupoBaHME TPEACTABUTENEH O IIOCTAHOBKE, KiIaccU(UKaIUiA,
pueMax U METoAax pelieHus (PU3NIECKHX 3aJ1ay;

4. NpuUMEHATHh 3HAHMS O (pu3MKe I OOBACHEHHs SIBICHUWA MPUPOJIBI,
CBOMCTB BEIIECTBAa, pEIICHUs (U3MYECKUX 3a]ad, CAMOCTOATEIBHOTO
NpuoOpeTeHUsT W  OLEHKM HOBOW MH(popManuum  (U3HYECKOTrO

COJICPKAHHSI.

3axaum Kypca:

1. yrinyGneHue u cucTemMaTu3alys 3HaHUHM y4aniuxcs;
2. YCBOGHHE yUJalTUMHUCS OOIINX aJITOPUTMOB PEIICHHMS 3a71a4;

3. OBJaJeHHE OCHOBHBIMU METOJAaMH pEIICHUS 3a/1a4.
2. O0masi xapaKkTepucTuKa Kypca

[Ipouecc pemienus 3a1ad CIyKUT OJHUM U3 CPEJICTB OBJIAJCHUS CUCTEMOM
HAyYHBIX 3HAHUU [0 TOMY WJIH WHOMY YydeOHOMY mpeameTy. OcoOeHHO BeMKa
€ro poJib npu 00ydeHuu (U3MKe, e 3a/1a4u BBICTYIAIOT JEHCTBEHHBIM CPEICTBOM
dbopMHpOBaHUS OCHOBOIIOJIATAIOMNX (PU3NYECKUX 3HAHUN M yMEeHHU. B mporecce
peueHusi oOydJaromuecss OBJIAJACBAIOT METOJAaMU HCCIICIOBAaHUS  Pa3IMUHBIX
ABJICHUN TPUPOJBI, 3HAKOMATCS C HOBBIMHU MPOTPECCUBHBIMU HJIICSIMU U
B3[VISIJAMH, C OTKPBITHUSIMA OTEUYECTBEHHBIX YUYEHBIX, C JOCTHKCHHUSIMHU

OTE€YECTBEHHOM HAayKHU U TCXHUKH, C HOBBIMHU HpO(I)GCCI/ISIMI/I.



IIporpamma 3JIEKTHBHOTO Kypca OPHUEHTHPYET YUMTENS Ha JalbHEUIIEe
COBEPIICHCTBOBAHUE YK€ YCBOCHHBIX OOy4YarOUIMMHCS 3HAHUW W ymeHud. [[ns
ATOTO BCS MpOrpamMMa JEIUTCS Ha HECKOJIBKO pa3fesioB. B mporpaMme BbIIEIIEHBI
OCHOBHBIE pa3fieNibl MIKOJBHOTO Kypca (pU3MKH, B Hayane M3y4eHHUS KOTOPBIX C
yYaIllMMHUCS TIOBTOPSIIOTCSI OCHOBHBIE 3aKOHBI U (hOpPMYJIBI IaHHOTO pasnena. [lpu
noadope 3a7ad Mo KaKIOMYy pasjielly MOXKHO HCHOJb30BaTh BBIYMCIUTEIbHBIC,
KAaueCTBEHHbIE, Tpa(hUUECKHEe, SKCIEPUMEHTAIILHBIE 3aa4H.

B Hauane u3ydeHus Kypca Jaercs JBa ypoKa, LEJIbI0 KOTOPBIX SBISETCS
3HAKOMCTBO YYAILMXCS C MOHATUEM «3a/1a4ay», X KIACCH(PUKALNEH U OCHOBHBIMU
cnocobamMu pemieHud. bornplioe 3HauE€HHWE JAeTC  AITOPUTMY, KOTOPBIM
bopMHpYET MBICTUTEIBHBIC OTIEPAIIMH: AHAJIW3 YCIOBUS 3aJjauM, JOTAIKa, IPOEKT
pEILIeHMs], BBIIBHKEHUE TUNIOTE3bI (PEIICHHE ), BHIBOJ.

B 10 xmacce mnpu pemeHud 3amad  oco00e BHHUMaHUE YIENAeTCs
IIOCJIEI0BATEIILHOCTH JNEHUCTBUH, aHaIU3y ¢buznyecKoro SABJICHUS,
IIPOTOBAPHUBAHUIO BCIYX PEUIECHUs, aHAJIN3Y IOJy4YEHHOTO OTBeTa. Eciau B Havane
paszena Uil WITIOCTPAlUU HCIOJIB3YIOTCS 3a/1auyd U3 MEXaHUKH, MOJIEKYJISIPHOU
(GU3HUKY, 3JEKTPOJIUHAMHMKHM, TO B JAJbHEWILEM PpELIAlTCs 3a/ladyd U3 pa3JesioB
Kypca ¢usuku 11 kmacca.

[Ipy moBTOpeHUH 0000IAIOTCSA, CUCTEMAaTU3UPYIOTCS KaK TEOPETHUECKUN
MaTepuall, TaK W INPUEMBI PELICHUS 3aAad, NPUHUMAIOTCA BO BHHUMAaHUE LIEJU
IIOBTOPEHUS IIPU MOArOTOBKE K €IMHOMY I'OCYIapCTBEHHOMY JK3aMEHY.

I[Ipu pemeHun 3a7ady 1O  MEXaHUKE, MOJICKYJISIpHOW  (pu3HKe,
ANIEKTPOJMHAMUKE TJaBHOE BHHUMaHHE oOpaiiaercs Ha (GOpMUpPOBAHUE YMEHUUN
pelaTh 3a/1a4i, Ha HAKOIUJIEHUE OMbITa PEIICHHUS 3a/1ay Pa3InyHON TPYIHOCTH.

B konme wu3ydyenuss OCHOBHbIX TeM («KuHemaTtuka ¥ JIHHAMHKaY,
«Momnexynsipaasi Gpu3HKa», « NEKTPOJUHAMUKAY) MPOBOJAITCS UTOTOBBIC 3aHSTHS
B ¢dopMe NpPOBEpOUYHBIX pabOT, 3alaHusi KOTOPBIX COCTAaBJIEHbl Ha OCHOBE
oTKpbIThIX 0a3 EI'D no ¢uszuke yactu «B» u yactu «C». PaboThl paccunTanbl Ha
1Ba yaca, coxepkar ot 5 10 10 3anay, na Bapuanra. [locie nzyduenus HeGOIbIINX

TEM («38,KOHBI COXpaHCHMU. FI/II[pOCTaTI/IKa», «OCHOBBI TEPMOANHAMUKN),



«BonHOBBIE M KBaHTOBBIE CBOWCTBA CBETa») MPOBOIATCS 3aHATHS B Qopme
TecToBOU paboThl Ha 1 yac, comepxamen 3amanus u3 EI'D (wacte «A» U 4acThb
«Bw»).

IpuHuMnel 0T00pPa copepKaAHUS U OPraHU3ALUH Y4eOHOIr0o MaTepHaJia

o COOTBETCTBHE COJAEPKAHMS 3a/ad YPOBHIO KJIAaCCHYECKOW (DU3HKH,
BBIJICP/KABIINX INPOBEPKY BPEMEHEM, a TAKXKE YPOBHIO Pa3BUTHsI COBPEMEHHOM
¢bu3MKM, ¢ BO3MOXKHOCTBIO TOCTPOEHHUS B TMpollecce pelieHus (U3NYECKUX U
MaTEMaTUYECKUX MOJENEe U3y4aeMbIX OOBEKTOB C pA3JIMYHON CTEIECHBIO
JETANN3aluy, PpealM3yeMOd Ha OCHOBE IIPUMEHEHUS: KOHKPETHBIX 3aKOHOB
bu3nUecKux TEOPUH, (byHIaMEHTAIbHBIX bu3nYecKux 3aKOHOB,
METOJI0JIOTUYECKUX MPUHLHUIIOB (PU3UKHU, @ TAKXKE METOJOB HKCIEPUMEHTAIBHOM,
TEOPETUYECKON U BBIYMCIUTEIBbHON (PU3HKHY;

o COOTBETCTBHE  coOJepXKaHUsl W  (opM  TpeabsBieHHS  3a1ay
TpeOOBaHUAM IOCYJapCTBEHHBIX IPOrpaMM IO (pU3HKE;

o BO3MOXKHOCTh OOYyYEHHs aHaJM3y YCJIOBUH 3KCIEPUMEHTAIIBHO
HaOJI01aeMbIX SIBIEHUHM, pacCMaTPUBAEMbIX B 33]1a4€;

o BO3MOXXHOCTh ()OPMHUPOBAHUS TOCPEJICTBOM COJEpKaHUS 3agady U
METOJOB HMX PELICHUs HAy4YHOIO0 MHPOBO33PEHHS M HAYyYHOTO IOAXOAAa K
W3YUYEHUIO SBJIICHUI MPUPOIbl, aIEKBATHBIX CTUJIIO MBIIIJIEHUS, B pAMKaX KOTOPOTO
MOXET OBITh PEIlICHA 3a]1a4a;

o YKU3HEHHBIX CUTYallUid U Pa3BUTHsI HAYYHOTO MUPOBO33PEHUS.

[Ipenyaraempri KypcC OpPUEHTUPOBAaH Ha KOMMYHHMKATUBHBIN
UCCIIEIOBATENbCKUA TOAXO0J B OOY4YeHMH, B KOTOPOM IPOCIIEKHBAIOTCS
CJIEYIOIIME 3TaIlbl CYyOBEKTHOM AESTENIbHOCTH YUYAIIUXCS U YUUTENS: COBMECTHOE
TBOPYECTBO YYUTEIS M YyYallMXCS MO CO3AaHUI0 (U3MYECKOW MpoOIeMHOM
CUTyallud WU JAEATEIbHOCTH MO Moa0Oopy LMKIA 3ajad M0 M3yyaeMoil Teme —
aHaNIM3 HaWJIEeHHON mpoOJeMHOM cuTyauuu (3aAadd) 4yeTkoe (popmylMpoBaHUE
¢u3nyeckoil yactu mnpoOieMbl (3a7auM) BBIIBHJKEHHME THUIIOTE3  pa3paboTka
Mozenel  ((pu3nuecKkux, MaTeMaTHYeCKHX) MPOTHO3UPOBAHUE PE3YJIbTATOB

Pa3sBUTHA BO BPEMCHU OKCIICPUMCHTAJIBHO Ha6JII-O,IIa€MBIX SIBICHUM IIPOBCPKAa HU
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KOPPEKTUPOBKA TMIIOTE3 — HAXOXKJIEHUE PEUICHUII IPOBEpKa M aHAJIN3 PELICHUN
— MPENIOKEHHS TI0 UCIIOIb30BAHUIO MOJMYUYEHHBIX PE3YyJIbTAaTOB JJI MOCTAaHOBKH
U peIlIeHusl Apyrux mpobsiem (3a1ad) mo U3yyaeMou TeMe, [0 paHee U3yYEHHBIM
TemMaM Kypca (U3MKM, a Takke IO TeMaM JIpYyruX MpPEIMETOB

CCTCCTBCHHOHAYYHOTI'O TUKJIA, OICHKA 3HAYCHU .

OO0uue pekoMeHAaUMHU K NPOBEIeHUIO 3AHATHH

[Ipy wn3ydyeHHMM Kypca MOTYT BO3HUKHYTb METOJUYECKHE CIIOKHOCTH,
CBSI3aHHBIC C TEM, YTO 3HAHUU MO OOJBIIMHCTBY pa3AeioB Kypca (PuU3MKU Ha
YPOBHE OCHOBHOW IIKOJIBI HEAOCTATOYHO JJIsI OCO3HAHHOIO BOCIPHUATHS pAna
paccMaTpHBaeMbIX BOIIPOCOB U 3a]1a4.

bonbmas wyacTe Marepuana, COCTAaBISIONIAS COJIEPKAHUE NPUKIATHOTO
Kypca, COOTBETCTBYET TOCYJAapCTBEHHOMY 00pa3oBaTeIbHOMY  CTaHIAPTY
¢busnyeckoro oOpa3zoBaHus Ha MPOQPWIHLHOM YPOBHE, B CBSI3H, C YEM KypC HE
CTOJIBKO paclIupsieT KPyT MPEAMETHBIX 3HAHUN yUYalllUuXCs, CKOJIbKO yriayOJseT ux
3a CYET YCHJICHHSI HENPEIMETHBIX MHPOBO33PEHUECKON M METOHO0JIOTMYECKON
KOMITOHEHT COJIEP>KaHUS.

MeToabl ¥ OpraHnu3anuoHHbIe GopMbI 00yUeHH S

Jnga  peamuzanuu  1elied W 3a4ad  JIAHHOTO — MPUKJIAAHOrO  Kypca
MPENoJaraeTcsl UCIOIb30BaTh CIEAYIONIME (POPMbI 3aHITUN: MPAKTUKYMBI IO
pEIICHHIO 3a/a4, CAaMOCTOsITeIbHAsT padoTa yJamuxcs, KOHCyJIbTaluu, 3a4eT. Ha
3aHSATUAX TPUMEHSIOTCS KOJUICKTUBHBIE U WHIWBHAYyalbHbIE (OPMBI PaOOTHI:
MOCTAHOBKA, pelIeHUs] U OOCYXKIEHUsI pelieHus 3aaad, MOATrOTOBKA K €IUHOMY
HAIlMOHAIPHOMY TECTHPOBAHHWIO, TOJ00P M COCTaBJIEHWE 3aja4 Ha TeMy U T.1.
[IpennosiaraeTcsi TakX e BBIMNOJHEHUWE IOMAIIHUX 3aJaHAM MO PEIICHUIO 3a/ad.
JlomuHaHnTHOM ke (¢GOpMOW ydeHHs JOJDKHA CTaTh HCCIIEI0BATEIbCKAs
NeATEILHOCTh yUYEHHKA, KOTOpas MOXET OBITh pealu30BaHa KaK Ha 3aHATHSX B
KJIacCce, TaK U B X0JI€ CAMOCTOSATENILHONU pabOThl yuamuxcs. Bce 3aHATHS TOTKHBI
HOCHUTH MPOOJIEMHBIN XapaKTep 1 BKJIIOYATh B €0l CAMOCTOSITENIBHYIO paldoTy.

Meroabl 00yueHus, NPUMEHSIEMbIE B paMKaX MPUKIATHOTO Kypca, MOTYT U



JOJDKHBI ~ OBITH ~ JOCTAaTOYHO  pa3HooOpasHbpiMu.  [Ipexkne  Bcero 31O
uccleoBaTeNbckas padoTa caMuX ydYalluxcsi, COCTaBjJ€HUE O00O0IIAOIINX
TaOJIUII, a TaKXKE MOATOTOBKA W 3allMTa yYAIIMMHCS aITOPUTMOB PEIICHHSI 3a/1a4.
B 3aBuCMMOCTH OT WHIWBHIyAJIBHOTO IUIaHA YYHMTENIb JODKCH IMpeaiaraTh
yUaluMcs OATOTOBICHHBIA UM TIEPEUYCHb 3a/1a4 PA3IUIHOTO YPOBHS CIOKHOCTH.

[ToMuMO WCCIEAOBATENBCKOTO METOJA IeJIeCO00pa3HO HCIOJIB30BaHNE
YaCTUYHO-TIOMCKOBOTO, MPOOJIEMHOTO M3JOKEHHsS, a B OTACIBHBIX CIIy4asx
UHPOPMAIMOHHO-WILTIOCTpaTuBHOTO. [locmeaHuii MeTo[ TpUMEHSeTCS B TOM
cllydyae, KOTJa y Yy4Yalluxcs OTCYTCTBYeT 0a3a, MO3BOJIAIONMIAs HCIOIb30BaTh
MIPOTYKTUBHBIC METOIHI.

CpencrBa 00yueHust

OCHOBHBIMM Cpe/ICTBAMU OOYUEHHUS ITPU U3YUECHUU MPUKIATHOTO Kypca

SABJISIIOTCSL:
. dusnueckue npuodopsI.
. ['paduyeckue mumocTpauu (CXeMbl, YepTEKHU, TPAPUKH).
. JnpakTuaeckue MaTepuasibl.
. YyeOHukr GU3UKH IS CTAPIIUX KIACCOB CPEIHEHN IIKOJIBI.
. VYuebnbie mocodus 1o ¢pusznke, COOPHUKHU 3a]1ay.

Opranuszanus caMoOCTOATEIbHON padoThI

CamocrosiTenbHasi paboTa TOpeAnojaraerT Cco3fgaHue JIUJAKTUYECKOIro
KOMIUIEKCA 3a/a4, PENIEHHBIX CaMOCTOATEIIbHO Ha OCHOBE HCIIOJIb30BaHUs
KOHKDETHBIX 3aKOHOB (DU3UYECKUX TEOpUH, (PYyHIAMEHTAIBHBIX (PU3NYECKHUX
3aKOHOB, METOJIOJIOTUYECKUX TMPUHIUMNOB (U3MKU, a TaKkKe METOJIOB
HKCIIEPUMEHTATILHOM, TEOPETUUECKON M BBIYHCIUTEILHON (PU3UKN W3 PA3IAYHBIX
COOpHMKOB 3a/1a4 ¢ OpUeHTalue Ha MpodriibHOE 00pa3oBaHUE yUaIIUXCS.

OxxugaeMbIMH pe3y/IbTATAMU 3AHATHH SABJISIIOTCSH:

. pacirpeHre 3HaHui 00 OCHOBHBIX aJITOPUTMAX peIeHus 3a/1ad,
Pa3IMYHBIX METOJAaX MpUeMaXxX PeIICHUs 3a/1ay;

. pa3BUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIJIEKTYaJIbHbBIX U

TBOPUYCCKUX CITOCOOHOCTEH Ha OCHOBE OIIBITA CAMOCTOSTEIILHOT'O HpI/IO6p€TCHI/I}I



HOBBIX 3HAHWM, aHAIN3a U OIICHKU HOBOM MH(OpMAIINH;

. CO3HATEIHFHOE CaMOOIPEIeTICHHE YUEHUKA OTHOCUTEIBHO PO
JaJbHENIIEro 00y4eHHs WK Npo(eCcCUOHATBHON JESTEIbHOCTH;

. MOJTyYeHHUE MPECTABICHUHN O PO (PU3UKU B TO3HAHUH MUPA,
($u3NYECKUX U MaTEMaTUYECKUX METOAaX UCCIIEJOBaHMS.

TpeGoBanus K YPOBHIO OCBOCHHS COJEP:KaHUA Kypca:

VYyammecs T0KHbBI YMETh!

- aHAJM3HUPOBATh (PU3UUECKOE SIBJICHUE;

- IIPOroBapuBaTh BCIYX PEIICHHUE;

- aHaJU3HUPOBATh MOJIYYCHHBIN OTBET;

- KJIaccCU(UIMPOBATh NMPEAJIOKEHHYIO 331a4y;

- COCTaBJIATh NPOCTEUIINX 3a7a4H;

- IIOCJIEIOBATEIBHO BBINIOIHATH U POTOBAPUBATH JTAIIbl PEIICHUS 33/1a41
CpEIIHEN TPYIHOCTH;

- BBIOMpATh pallMOHAIBHBIN CIIOCOO PEIICHUS 3a4a4u;

- pewmaTh KOMOMHUPOBAHHBIE 3a/1a4U;

- BIAJETh PA3IMUYHBIMU METOJIaMH PELICHUS 3a]a4: aHAJTUTUYECKUM,
rpauyecKuM, 3KCIIEPUMEHTAIBHBIM U T.1.;

BJIaACTb MCTOJaMHU CaMOKOHTPOJIAA U CaAaMOOLICHKHU



3. Conep:xaHue Kypca

10 -11 kiaccel

duznueckada 3agava.
Knaccunduxanus 3agau
(4 9)

UYro Takoe ¢usnueckas 3amada. CoctaB ¢uzmveckoil 3amaun. Dusnyeckas
TEOpHUsl U pelieHue 3a7a4. 3HaueHHe 3a7a4 B 00yUYEHUHU U KU3HU.

Knaccuduxanus guznueckux 3agad no TpeOOBAHUIO, COJIEPKAHUIO, CIIOCOOY
3amaHus U pemeHus. [IpuMepsl 3a1a4 Bcex BUIOB.

CocraBnenue ¢uznveckux 3agad. OCHOBHBIE TpeOOBaHUS K COCTABJICHHIO

3aga4. CriocoObl ¥ TEXHUKA COCTaBJIeHUs 3a1a4. [Ipumepsl 3a1a4 Bcex BUIOB.

IIpaBuiia U npuembl pelieHUus1 PU3NUYECKUX 3a1a4
(6 1)

OO6mue TpebOBaHMS MPU pEHICHHH (PU3NYECKUX 3a7ad. DTamnbl PEHICHHS
¢usunueckoil 3ampaun. Pabora ¢ TekcToMm 3amaud. AHanu3 (GU3HYECKOTO SIBJICHUS;
dbopmyIupoBKa uaeu * perieHus (IiaH pemieHus). BrimogHeHue miaHa pereHus
3agaun. YucnoBod pacueT. MCmosib30BaHUE BBIYUCIUTEIBHON TEXHUKU IS
pacdeToB. AHanu3 pemnieHus u ero 3nadeHue. OpopmiieHrue pemeHus.

TunuyHble HEJOCTATKU MPU PEIICHUH U 0QOPMIICHUU pelIeHUsT HU3UIECKOM
3amaun. M3yueHune NMpUMEpOB peElIeHUs 3ajad. Pa3iuuHble TPUEMBbI U CIIOCOOBI
pEIIeHUs:  alTOPUTMBI,  AHAJOTHUH, TEOMETPUUYECKHEe  TpHeMbl.  MeTon

pa3MepHocTel, rpaduyeckue perieHus 1 1. 1.

/InHaMuKka U cTaTUKA
(8 1)
KoopauHaTtHblli MeTO4 pelIeHus 3ajad Mo MeXaHuke. PemeHwe 3amad Ha
OCHOBHBIC 3aKOHBI JUHAMUKHU: HbIOTOHA, 3aKOHBI JJISI CUJI TATOTEHUSI, YIIPYTOCTH,
TpEHUsI, CONPOTHUBIICHUs. PelnieHue 3agay Ha JIBUIKEHHUE MAaTEPUATIBbHOU TOYKH,

CHUCTCMBbI TOYCK, TBCPAOI'O TCJIa I1OA I[GflCTBHGM HECKOJbKHNX CHII.



3amauyn Ha ompeeIeHUE XapaKTEPUCTUK PABHOBECHS (PU3UUECKUX CUCTEM.

3ajayn Ha MPUHLWAIN OTHOCUTENBHOCTU: KUHEMATUYECKUE M JTHHAMHYECKUE
XapaKTEPUCTUKU JBUKEHUS TeJIa B PA3HBIX MHEPIIMATIBHBIX CUCTEMAaX OTCUETA.

[TonOop, cocraBieHHE W pEUIEHUE IO HWHTEPECaM pa3IMYHBIX CHOKETHBIX
3a/lay: 3aHUMATENIbHBIX, JKCIEPUMEHTAIbHBIX C OBITOBBIM COJEpKAHUEM, C
TEXHUYECKUM W KpPaeBEIYECKUM  COJACpP)KAHUEM,  BOEHHO-TEXHUYECKUM
COJIEP)KaHUEM.

BKCKprI/IH C I CJIBIO 0T6opa JaHHBIX AJIsI COCTABJICHHS 3a/1a4.

3aKOHBI COXpaHEeHUs
(8 1)

Knaccudukanus 3amad 1o MEXaHUKE: pEIIeHUE 3aJad  CpelcTBamMu
KMHEMAaTHKH, TUHAMUKH, C TIOMOIIbIO 3aKOHOB, COXPaHCHMUSI.

3agauM HA 3aKOH COXPAHEHUSI UMITYJIbCa U PEaKTUBHOE JBIKCHHE. 3a/1auu Ha
onpeesieHre paboThl U MOIIHOCTHU. 3aJ]a4i Ha 3aKOH COXPAaHEHUS U MPEBPAILICHUS
MEXaHUYECKON SHEPTHUU.

Pemrenne 3amauy HeckonbkuMH criocooamu. CocTaBiieHHE 3a1a4 Ha 3aJaHHBIC
OOBEKThl WM SBJICHHSA. B3amMmompoBepka pemaemMbIX 3ajlad. 3HAKOMCTBO C
MpUMepaMH pelIeHus 3ajlad M0 MEXaHUKE PEeCyOIMKAHCKUX M MEXIYHapOIHBIX
OJIMMITHA]I.

KoHcTpyKkTOpCcKHE 3aaud W 3ajJa4d Ha MPOEKThI: MOJICNIb aKCEIEepOMETpa,
Moaenb MasaTHuka @Dyko, MOJedb KpPOHINTEHHA, MOJEIb NYIIKA C
MPOTUBOOTKATHBIM YCTPOMCTBOM, IIPOEKTHI CaMOJIBHXKYIIUXCS TEJIEKEK, MPOEKTHI

YCTpOﬁCTB JJIsL H&6J’IIOI[€HI/I$I HEBCCOMOCTH, MOJACJIb aBTOKOJIEOATEJIbHOM CUCTEMEL.

CTpoeHue M CBOICTBA ra30B, »KUIAKOCTEH U TBEPABIX TeJl
(6 9)
KauecTBeHHbIE 3a7aud HAa OCHOBHBIE IOJIOKEHUS M OCHOBHOE YpPAaBHEHUE
MoseKyIsipHO-KuHeTH4Yeckoi Teopun (MKT). 3agaum Ha omnucaHue MOBEACHUS
uaeanpbHoro rasa: ocHoBHoe ypasHeHue MKT, onpenenenue ckopocT MOJEKYJ,

XAPaAKTCPUCTUKHU COCTOSAHUA Ira3a B U30IIPOLICCCaAX.
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3agaun Ha CBOICTBAa MApOB: HCMOJb30BAaHHUE ypaBHEHUsT MeHleneeBa —
Kinaneiipona, xapakTepuUCTUKa KPUTUUYECKOTO COCTOSIHUS. 3a/laud Ha OMNHCaHUE
SBJICHUH TIOBEPXHOCTHOTO CJIOs; paboTa CHUJI TOBEPXHOCTHOTO HATSKEHUSA,
KaWUISIPHBIC SBJICHUS, N30BITOYHOE JIABJICHWE B MBUIBHBIX IY3BIPSAX. 3a/lauu Ha
ONPEAECICHUE XaPAKTEPUCTUK BIAKHOCTH BO3AYyXaA.

3agaun Ha OIpeJecHue XapaKTEPUCTUK TBEPAOro Teja: abCOJIOTHOE U
OTHOCUTEIIBHOE YJIMHEHHWE, TEIUIOBOE PACIIMPEHHE, 3amac MNPOYHOCTH, CHJIA
YIPYTOCTH.

KauecTBeHHbIE M KOJIMYECTBEHHBIC 33Ja4M. Y CTHBIM JUAIOT MPU PEIICHUU
KaueCTBEHHBIX 3a7ad. ['paduueckue ¥ SKCIEPUMEHTANIbHBIC 3a/laud, 3aJlauu

OBITOBOTO COOCPKAHMUA.

OCHOBBI TEPMOAUHAMUKH
(6 9)

KomOuHupoBaHHbIE 3a7aul Ha TMEPBBIA 3aKOH TEPMOJAMHAMHUKHU. 3a7adyd Ha
TEIJIOBBIC JBUTATCIIN.

DKCKypcHsl € 1eNbo cOopa TaHHBIX ISl COCTaBJICHUS 3a]1ay.

KoHcTpykTOpCckHe 3amaum W 3aJayd  Ha TMPOEKThI: MOJEIb Ta30BOr0
TEPMOMETPA; MOJIEIIb MPEIOXPAHUTEIBLHOIO KJlallaHa Ha OMPEAECICHHOE JIaBJICHUC;
MPOEKTHl MCIOJIB30BAHUS Ta30BBIX MPOLECCOB [JIs MMOJAa4d CHUTHAJIOB; MOJIEIIb
TEIJIOBOM MAIIMHBI, MPOEKTHl IPAKTHYECKOIO0 OMNPEICIICHUS pPaanyca TOHKHUX

KauJUISIPOB.

JIEKTPUYECKOe U MATHUTHOE IOJIA
(5 u)
XapakTepucTuKa pelieHus 3ajad paszena: olliee W pasHoe, MpPUMEpPhl U
MIPUEMBI PEIICHUSI.
3agauv pa3HBIX BHJIOB HAa OIMHKCAHUE DJIEKTPUYECKOTO TMOJS Pa3TuYHBIMU
CpPEeACTBaMH: 3aKOHAMU COXpaHEHHUsI 3apsAna U 3akoHOM KyloHa, CHUIIOBBIMU
JIMHUSIMU, HaMPSKEHHOCTHIO, PA3HOCTHIO MOTEHIIMAIOB, YHEpruei. Pemenue 3agau

Ha OIIMCAHUC CUCTCM KOHACHCATOPOB.
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3agauu pa3HbIX BUJIOB HA OMMCAHWE MArHUTHOTO TOJISl TOKA U €r0 JCHCTBHUS:
MAarHUTHAasI UHAYKIMS U MAarHATHBIN OTOK, criia AMriepa u cuia JlopeHia.
PemieHre KadyeCTBEHHBIX JKCIEPUMEHTAIBHBIX 33/1a4 C HCHOJIb30BAHUEM

JIEKTPOMETPA, MATHUTHOIO 30HAA U APYTroro 000py10BaHusl.

IToCcTOSTHHBIN JIEKTPUYECKUIN TOK B PAa3JIMYHbIX Cpeaax
(9 9)

3agauM Ha pa3IUYHBIE TPUEMBl pacyeTa CONPOTHUBIEHUS CIOXKHBIX
ANEKTPUYECKUX LETEH. 3a1a4 Pa3HbIX BUJOB «a OMUCAHUE IICKTPUUECKUX LIENen
MOCTOSTHHOTO 3JIEKTPUYECKOT0 TOKAa C IMOMOIIBI0 3akoHa OMa sl 3aMKHYTOU
uenu, 3akoHa J[xoyns — JleH1a, 3aKOHOB MOCIEA0BATEIBLHOIO U MapaJUIEIbHOIO
coenuHeHuid. O3HakomieHue ¢ mnpaBuwiamMu Kupxroda mnpu pemieHun 3amad.
[loctaHoBKa U pemnieHUE (QPOHTAIBHBIX OKCIEPUMEHTANBHBIX 3a7ad Ha
OmpeieSIeHHe TMOKa3aHW MpUOOPOB MPU H3MEHEHHHM COMPOTUBIICHUS TEX WIH
WHBIX Y4YacTKOB II€MH, HA OMPEACIICHUE CONMPOTUBJICHUN Y4YacCTKOB 1€MW U T. 1.
Pewienne 3a1au Ha pacueT yyactka uenu, umeromen JJ1C.

3ajauy Ha ONHMCAHHUE TMOCTOSHHOTO AJIEKTPUYECKOTO TOKA B AJIEKTPOJIMTAX,
BaKyyMe, ra3zax, HOJIyTpOBOJHUKAX: XapaKTEPUCTUKA HOCUTENIEH, XapaKTepUCTHUKA
KOHKPETHBIX sIBJICHUH U Jip. KauecTBEeHHbIE, SKCTIEpUMEHTANIbHbBIE, 3aHUMATEIbHbIC
3a/1aui, 3a7a4¥ C TEXHUYECKUM COJIepKaHuEeM, KOMOMHUPOBAHHbBIC 3a/1a4H.

KoHCcTpyKTOpCKME 3aaud Ha TMPOEKTHI: YCTAHOBKA [JIi HAarpeBaHUs
JKUJIKOCTH Ha 3aJaHHYI0 TEMIIEpaTypy, MOJENb aBTOMAaTHYECKOTO YCTPOMCTBA C
AJIEKTPOMArHUTHBIM pEJe, MPOEKThl M MOJAEIH OCBEUICHUS, BBINPSIMUTEIb U
YCWJINTENh Ha TOJYIPOBOJHUKAX, MOJACIN W3MEPUTEIBHBIX MPUOOPOB, MOACIU

«CYCPHOTO AIIHUKA».

DJIeKTPOMATHUTHBIE KOJ1e0AHUS U BOJHBI

(14 9)
3ajaun pa3sHbIX BUJOB HA OMMCAHUE SIBJICHUS 3JIEKTPOMArHUTHOW MHAYKIUU:

3aKOH BHGKTpOMaFHI/ITHOﬁ WHAYKIHH, IIPAaBUIIO HCHHa, HHAYKTUBHOCTD.
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3amaun Ha IEPEMEHHBIN IEKTPUUECKUN TOK: XapaKTEPUCTUKU TEPEMEHHOTO
AIEKTPUYECKOr0 TOKA, 3JIEKTPUUECKUE MAILIMHBI, TpaHC(HOPMATOP.

3ajauyM Ha ONMCAHHWE PAa3JIMYHBIX CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH:
CKOPOCTb, OTPKEHHE, TpeTIOMIICHHE, HHTep(epeHtns, Tudpakius, mosipu3aIusl.
3amaun O TIEOMETPUYECKOM OITUKE: 3epKaja, omnThueckue cxembl. Kiaccu-
¢ukanus 3agau no CTO u npuMepsl UX peleHMs.

3ajmauyn Ha ONpENEICHUE ONTHYECKOM CXEMbI, COAEPKALIEHCS B «YEPHOM
ALIUKE»: KOHCTPYHpPOBAaHME, IpPHEMbl U TPUMEpbl pelleHus. ['pymnmoBoe u
KOJUIEKTUBHOE pELIEHHWE HKCIIEPUMEHTAJIbHBIX 3aJad C  HMCHOJb30BaHUEM
ocuuiorpaga, 3ByKOBOro reHeparopa, TpaHc(opmaTopa, KOMIUIEKTa MpHOOPOB
JUI. U3y4EHUS CBOMCTB JJIEKTPOMArHUTHBIX BOJH, 3JEKTPOU3MEPUTENbHBIX
npruOOpOB.

DKCKypCHs C LIETbI0 cOOpa JaHHBIX JIJIsl COCTaBJICHUS 3a/1a4.

KoHcTpykTOopckue 3afaud M 3aJaud Ha MPOEKTHI: IUIOCKUI KOHIEHCATOp
3aJITaHHOM €MKOCTH, T€HEPATOPhl Pa3IMYHBIX KOJIeOaHUM, TpUOOp A U3MEPEHUS

OCBCIICHHOCTH, MOJCJIb IICPCAAYIN IJICKTPOSHCPIUH U JP.

Oo0o0maroniee 3aHATHE 10 METOAAM U IPUEMAM pelieHus PU3nYeCKUX 3a1a4

+ pe3epB BpeMeHH 2 yaca

13



KaJIeHI[apHO — TEMATHY€CKOC IVIAHUPOBAHUE

10 kaacc
Ne Tema 3aHATHA Koua-Bo | laTa
n/n 4acoB
BBenenue (1 yac)
1 dusnueckas 3aja4a. 1
Knaccudukanms 3agad. [IpaBuna u npuemsl pemeHusi Gu3HIecKux 3aaad.
Kunnemaruka (4 yaca)
2 | OcHOBHEBIC 3aKOHBI U IOHATHS KMHEMATHKH. 1
3 | Pemenue pacyeTHbIX U rpaUueCKUX 3a/1a4 HA PABHOMEPHOE TBUKCHHE. 1
4 | PemieHue 3a1a4 Ha paBHOYCKOPEHHOE JIBUKEHHE. 1
5 | JIBmkeHue 1o OKpykHOCTH. Pemienue 3amau. 1
JIMHAMHMKA ¥ cTaTHKA (6 4acoB)
KoopaunatHbIl METO peIIeHHS 3a/1a4 0 MexaHuke. Pemienne 3a1a4d Ha
6 | OCHOBHEIC 3aKOHEI JUHAMUKN: HBIOTOHA, 3aKOHBI JIJII CHJI TATOTCHHS, 1
YIPYTOCTH, TPEHHUSI, COMPOTHUBIICHUS.
7 Pemienne 3amau Ha JBMIKEHHE MaTEpUATBHOM TOYKH, CHUCTEMBI TOYEK, 1
TBEPJIOTO TeJIa MO ICUCTBUEM HECKOIbKHUX CHII.
8 3ajaun Ha ONpECNICHUE XapaKTEPUCTUK PaBHOBECHS (DU3UUECKUX 1
CHCTEM.
3amaun  HA TOPUHIUO OTHOCUTEIBHOCTH: KHHEMAaTUYECKUE U
9 | IMHAMUYECKHEe  XapaKTePUCTHKU  JIBIDKCHHS  Tela B PasHBIX 1
WHEPIUATBHBIX CHCTEMAaX OTCYETA.
10 [Ton6op, cocTaBiieHNe U pelIeHUe 3a/1a4 [0 HHTEPECaM. 1
11 dusnyeckas oJIMMIIAAAA. 1
3akoHbI coxpaneHus (7 4acoB)
12 Knaccudukanus 3agad mo MexaHuke: pelieHHe 3aaad CpeacTBaMu 1
KHHEMATUKH, TUHAMUKH, C TIOMOIIbIO 3aKOHOB COXPAHCHHSI.
13 | 3agaum Ha 3aKOH COXPAaHEHUsI UMITYJbCA U PEAKTUBHOE JBUKEHUE. 1
14 | 3agaun Ha omnpezesieHre padOThl U MOIIIHOCTH. 1
15 3ajaun Ha 3aKOH COXPAHEHHsI M NPEBpALICHUS MEXaHUYECKON 3HEprum. 1
Pemrenne 3a1a4 HECKOJIBKHMHU CIIOCOOAMH.
16 CocraBiaeHne 3aJad Ha  3aJaHHBIE  OOBEKTHI WM  SIBICHUS. 1
B3anmMornpoBepka penaeMbIx 3a1ad.
17 3HAaKOMCTBO C  IpUMEpaMH  pelieHuss  3aJa4 [0  MEXaHUKe 1
pecnyOIUKAHCKUX ¥ MEXITYHAPOTHBIX OJTMMITHA].
18 Ddusnyeckas onuMIAana. 1
CTpoeHue U CBOMCTBA ra3oB, ;KIWIKOCTEeH U TBEPALIX TeJ (5 yacoB)
19 KadecTBenHble 3a1aun Ha OCHOBHBIE TOJIOKEHUS U OCHOBHOE YPaBHCHHE 1
MOJIEKYJIsIpHO-KMHeTH4ecKoi Teopun (MKT).
3amaun Ha OMMCaHWE TOBEJEHUS MJICaTLHOTO ra3a: OCHOBHOE ypaBHEHHUE
20 | MKT, onpeznenenre CKOpOCTH MOJIEKYH, XapaKTEPUCTUKU COCTOSIHUS raza 1
B M30IPOIIECCaX.
21 3ajaun Ha CBOIMCTBA MApoOB: UCIOJIb30BaHUE ypaBHEHUs1 MeHneneeBa— 1
Knaneiipona, XxapakTepucTuka KpUTHIECKOTO COCTOSIHUSA.
3ajaun  Ha  ONpEAeNieHHE XapaKTepUCTUK  TBEPJOTO  Teja:
22 | abCOMIOTHOE M OTHOCUTEIHHOE YIJIMHEHUE, TEIIOBOE PaCIIMpEHUE, 3arac 1
MPOYHOCTH, CHJIA YIIPYTOCTH.
23 KauecTBeHHBIE ¥ KONWYECTBEHHBIE 3adauu. [ padudueckue u 1

OKCIICPUMCHTAJIIBHBIC 3a4a49u, 3a1a4n OBITOBOT'O COJCPpIKaHM.
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OcCHOBBI TepMOAMHAMHUKH (4 yaca)

24 KomOnHMpOBaHHbIE 33]a4l HAa IEPBbIA 3aKOH TEPMOJHMHAMUKH. 1

25 3agaun Ha TEIUIOBBIE IBUTATEIH. 1

26 KoHcTpyKkTOpCKHE 3a/1auM U 33]1a4M HAa IPOEKTHI: 1

27 dusznueckas omuMIIanA. 1

dyiekTpuyeckoe moJie (4 yaca)

28 XapakTepucTuKa penieHust 3afad paszena: olmiee U pasHoe, 1

MIPUMEPHI U IPUEMbI PEIICHUS.
3ajmaun  pa3HbBIX BHUJOB HA OINHUCAHHUE HIIEKTPUUYECKOTO IOJIS

29 | pa3IMYHBIMU CpPEJICTBAMU: 3aKOHAMH COXPaHEHHs 3apsija U 3aKOHOM 1
Kynona, cunoBeIMH JIMHUSIMU, HAPSDKEHHOCTHIO.

30 3agauv  pa3HbIX BHUJOB Ha ONHCAHUE HJIEKTPUUECKOTO IMOJIs 1
Pa3IMYHBIMU CPEJICTBAMHU: PA3HOCTHIO MOTCHIIMAJIOB, YHEPTUEH.

31 Pemienue 3a1ay Ha onucaHue CUCTEM KOHJIEHCATOPOB. 1

IlocTOsIHHBIN DJIEKTPUYECKHIi TOK B Pa3JIMUYHBIX cpeaax (4 yaca)

30 3aga4yM Ha pa3lIMYHbIC MPUEMBbI pacueTa CONMPOTUBICHUS CIIOAKHBIX 1

AIEKTPUYECKUX IICTICH.
Pemenne 3amau Ha pacuer yuactka wnenu, umeromen IJIC.

33 | [locTanoBka u pemieHue (QPOHTAIBHBIX HKCICPUMEHTAIBHBIX 3a7a4 Ha 1
onpeeseHue TOKa3aHuil mpuOOpPOB.

34 3agayM Ha ONHUCAaHHUE IIOCTOSIHHOTO JJIEKTPUUYECKOIO0 TOKa B 1
AJIEKTPOJINTAX, BAKYYME, ra3ax, MOJIYIPOBOJHUKAX.

35 Htorosoe 3ansaTue. 1
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KanengapHo — TeMaTnyeckoe MJIaHMPOBAHHE

11 knace
Ne Tema 3aHATHA Koa-Bo | JlaTta
n/n 4acoB
MarnuTtHOe moJie (2 yaca)
3amauyn pa3HbIX BUJOB Ha OMHMCAHWE MAarHUTHOTO IOJISI TOKA U €ro
1 | nmeiicTBHA HAa TPOBOJAHUK C TOKOM: MAarHUTHAash MHAYKUUS WU MarHUTHBIA 1
MOTOK, CHJIa AMIIepa.
5 3ajaun pa3HbIX BUJOB Ha OMUCAHWE MATHUTHOIO MOJISi TOKA U €ro 1
JICUCTBUS Ha ABYOKYIIMICA 3apsaa: cuia JlopeHna.
DJIeKTPOMATrHUTHBIE KoJle0aHNsi U BOJIHBI (14 yacoB)
3amaun pa3HBIX BUJOB Ha OMMCAHUE SBJICHUS 3JEKTPOMArHUTHOMN
3 | MHAYKUUU: 3aKOH OJJIEGKTPOMAarHUTHOW WHAYKUMM, mpaBwio JleHna, 1
WHIYKTUBHOCTD.
4 3ajauM Ha TNEPEMEHHBIH JJIEKTPUYECKUH TOK: XapaKTEPUCTHKHU 1
MEPEMEHHOT0 JIEKTPUYECKOT0 TOKA.
5 3amaun Ha TEPEMEHHBIN JJIEKTPUYECKUN TOK: JJIEKTPUUYECKUE 1
MAaIIWHBI, TPaHCHOPMATOP.
3amaun Ha OIMUCAHUE PA3JIUYHBIX CBOMCTB SJIEKTPOMArHUTHBIX BOJH:
6, 7 | CKOPOCTb, OTpaXEHHE, NpeJOMIIeHHEe, HWHTephepeHus, TuppaKuusi, 2
MOJIIpU3aIHL.
8,9, | 3amauu 1O TEOMETPUUECKOM ONTHUKE: 3epKalia, ONTHYECKUE CXEMBI. 3
10
11, Knaccudukanus 3agad no CTO u npumepsl UX peLieHusl. 5
12
13 3amaun Ha OmpeeNieHne ONTUYECKON CXEMBI, COAECPKAIICHCT B «IEPHOM 1
AIIMKE»: KOHCTPYUPOBAHUE, IPUEMBI U IPUMEPHI PELLICHUS.
14 DKCKYpCHS C IeJIbI0 cOOpa JaHHBIX ISl COCTABIICHUS 3a/1a4. 1
15 ['pynnoBoe 1 KOJUIEKTUBHOE PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 C 1
WCIIOJIb30BaHUEM MPUOOPOB.
16 dusnyeckasi OJIMMITHAJIA. 1
Mexanuka (7 yacos)
17 | Ob6mue MeToAbl pelIeHHs 3a7]a4 110 KHHEMaTHKe. 1
18 | 3agaun Ha OCHOBHBIE 3aKOHBI JUHAMUKH. 1
19 | 3agaynm Ha MPUHIMIT OTHOCUTEIILHOCTH. 1
20 | 3amaum Ha 3aKOH COXPAHEHUS] UMITYJIbCA. 1
21 | 3amauu Ha 3aKOH COXPAHEHMsI SHEPTUU. 1
29 3amau  Ha OIpeneieHHe XapaKTEepUCTUK paBHOBECHS (U3HUECKUX 1
CHCTEM.
23 | MexaHuKa »KHIKOCTEM. 1
Mouekyasipaas ¢pusuka. Tepmoaunamuka. (6 yacon)
24 | 3agaud Ha OIMCaHME ITOBEIEHUS NACATLHOIO rasa. 1
25 | 3ajauu Ha CBOMCTBA MApOB. 1
26 | 3amaum Ha ompeJeIeHNe XapaKTePUCTHK BIAKHOCTH BO3/IyXa. 1
27 | 3amaum Ha EPBBINA 3aKOH TEPMOTUHAMUKH. 1
28 | 3ajauym Ha TEIUIOBHIC ABUTATEIIH. 1
29 | 3ajaum Ha ypaBHEHHE TEIUIOBOTO OajaHca.
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DIEeKRTPpUYECcTBO. (5 YacoB)

3az[aq1/1 PAa3HBIX BUAOB HAa OMMHUCAHUC JJICKTPUUCCKOI'O IOJIA pa3jIMYHbIMU

30 1
Cpe/ICTBaMH.

31 | OGmias xapakTepucTUKa PElIeHUs 3a/1a4 1O JIEKTPOCTATHKE. 1

30 3az[a131/1 Ha TpUEMBI pacuéra COMPOTUBIICHUS CIIOXKHBIX AJICKTPHUCCKUX 1
LIETIEH.

33 | 3amauu Ha pacuér yyactka 1enu, umeromen IJ1C. 1

34 | 3agauu Ha ONMMCAHUE MOCTOSTHHOTO TOKA B PA3JIMYHBIX CpeJax. 1

35 O0o0maoIee 3aHATHE. 1
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