


IHosicHuTe/IbHASA 3aNIUCKA

PabGouass mnporpamMmma snekTuBHOro Kypca 1m0 (¢usuke «DyHIaMeHTaIbHBIC
AKCIIEPUMEHTHI B (DU3MYECKON Hayke» cocTaBieHa Ha OCHOBe «lIporpaMmbl 3JIEKTHUBHBIX
kypcoB. dusuka. 9-11 knaccel. [lpodunsHoe oOyueHue», coctaButenb: B.A. KoposuH, -
«dpoda», 2015 r., aBTOpcKOoi mporpamMmbl «MeToabl pernieHus: pu3nueckux 3aaau». B.A.
Opios, 10.A. Caypos, - M.: [Ipoda, 2005 r. lug peanusaiuy nporpaMMbl UCTIOIb30BaHO
yueOHoe nocodue: B.A. Opnos, FO.A. Caypos «IIpakTuka pemenust puznueckux 3agad. 10-
11 xnacce», - «Benrana-I'pad», 2014 1.

Kypc paccuutan Ha 2 rojga o0y4ueHus
IlesiM 3JIEKTHBHOIO Kypca:

1. pa3BuTME TO3HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce peieHus PU3nIecKux 3aj1ad U cCaMOCTOSITEILHOTO MPUOOPETEHUS
HOBBIX 3HAHMH;

2. COBEPIICHCTBOBAHKE IMOJYYEHHBIX B OCHOBHOM KypC€ 3HAaHUN ¥ YMCHUIA,

3. (dopmupoBaHHE TPEACTABUTEICH O IIOCTAHOBKE, KIACCH(PUKANMKA, TpUeMax U
METO/IaX pelleHus PU3NYECKUX 3a]1ay;

4. TNpUMEHATHh 3HaHUS TO (U3UKE I OOBSICHEHUS SBJICHUN MPUPOJbI, CBONCTB
BEIIIECTBA, pelIeHus] PU3NUECKUX 3aa4, CAMOCTOSTEILHOTO TPUOOPETEHUS U OLIEHKH HOBOM
uHdopmaIuu GU3NIECKOT0 COJAEP>KaHMUS.
3agaum Kypcea:

1. yrayGneHue u cucTeMaTU3alus 3HAHUN ydaluxcs;

2. YCBOCHHE yUaIIUMHUCS OOITUX alTOPUTMOB PEIICHUS 3a1a9;

3. OBIaJICHHE OCHOBHBIMHU METOJIAMH PEIICHUS 3a71a4.
O01mas xapakTepucTHKa Kypca

[Iporecc pemieHust 3aj1ad CIYy>KUT OJHUM M3 CPEJCTB OBJIAJACHUS CUCTEMON Hay4YHBIX
3HAHUM 1O TOMY WM HMHOMY ydeOHOMy mpeameTry. OcoOE€HHO BelHMKa €ro pojb IMpU
oOyueHun Qu3MKe, A€ 3aJa4d BBICTYMAIOT JEUCTBEHHBIM CPEICTBOM (hOPMHUPOBAHUS
OCHOBOIIOJIAralIux (U3NYECKUX 3HAaHUU U yMeHuid. B mponecce pemieHus oOyvaromuecs
OBJIQJICBAIOT METOJAMHM HCCJIECIOBAHUS PA3JIUYHBIX SIBICHUN MPUPOABI, 3HAKOMSTCS C
HOBBIMH MPOTPECCUBHBIMU UAESMHU U B3TJIAIAMH, C OTKPBITUSIMA OTEYECTBEHHBIX YUEHBIX, C
JTOCTIKEHUSIMU OTEYECTBEHHON HAYKH M TEXHUKH, C HOBBIMU TIpOodecCcusiMu.

[Iporpamma  3JIEGKTUBHOTO Kypca OpUEHTHPYET YyUMTENlsl Ha JalibHeiee
COBEPIIICHCTBOBAHUE YK€ YCBOSHHBIX OOYYaIOIIMMUCS 3HAHUN W yMeHHM. J[J1s 3TOro Bes
MporpaMma JEJIUTCS Ha HECKOJIBKO pa3ziesioB. B mporpamMe BbIJI€NIEHBI OCHOBHBIE Pa3/eibl
IIKOJIBHOTO Kypca (PU3UKHU, B Hadajie M3Yy4YEHUST KOTOPBHIX C YYaIlIUMHUCS TMOBTOPSIOTCS
OCHOBHBIE 3aKOHBI U OpMyIIbl TaHHOTO paszaena. [Ipu mogdope 3aaau Mo KaxaAOMy pasierny
MOYHO UCII0JIb30BaTh BHIYUCIUTEIbHBIE, KAU€CTBEHHBIE, TpapUUYECKUe, DKCIIEPUMEHTAIbHBIC
3a/1ayu.

B nauane u3ydeHus Kypca Jaetcs ABa ypoka, LEIbl0 KOTOPHIX SIBJISICTCS 3HAKOMCTBO
y4almxcs ¢ MOHITHEM «3aJladay, UX Kiaccu(uKaueid 1 OCHOBHBIMU CIIOCOOAMU pPEIlICHHUS.
Bosnbiioe 3HaueHHWE MaeTCs aNrOpuUTMy, KOTOPBIA (DOPMHUPYET MBICIUTEIIbHBIC OIEpaIluu:
aHaJIu3 YCJIOBUS 3a/laud, JOTajKa, MPOEKT PEIICHUs, BBIABUKECHHE TUIIOTE3bl (PEIICHUE),
BBIBOJI.

B 10 xmacce npu pemienuun 3aa4 0co00€ BHUMaHHUE YACISIETCS MOCIEA0BATEIIbHOCTH
JEUCTBUN, aHAINU3y (U3UYECKOTO SIBJICHHS, MPOTOBAPUBAHUIO BCIYyX PEIICHHS, aHATU3Y
MOJYy4YE€HHOro oTBeTa. Eciu B Hauane pazzena Juisl WUIKOCTPAllMd MCTOJIb3YIOTCS 3aJ1auu U3
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MEXaHHUKH, MOJCKYISIPHON (DU3HUKH, STIEKTPOJUHAMUKY, TO B JAJIbHEHIIIEM PEIIatOTCs 3aa4u
13 pasnenoB Kypca pusuku 11 kmacca.

ITpu noBTOpeHHH 00OOLIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETHUUYECKUN MaTepuall,
TaKk M TPHUEMBbl pEUICHUs 3a7a4, NPUHUMAKTCA BO BHHMMAaHHUE LEIU IOBTOPEHUS IpHU
IOJATOTOBKE K €JUHOMY I'OCYZJapCTBEHHOMY JK3aMEHY.

[Ipu pemeHun 3amad MO MEXAaHUKE, MOJIEKYJSPHOM (U3HKE, 3JIEKTPOAMHAMHUKE
rJIaBHOE BHUMaHue oOpainaercss Ha popMHUpOBaHUE YMEHUN peliaTh 3a1a4u, Ha HAaKOIICHUE
OIbITA PEIICHU 3a1a4 Pa3IUYHON TPYJHOCTH.

B xonne usyuyeHus ocHOBHbIX TeM («KuHeMatuka u nuHamuka», «MojekyspHas
buznkay, «INEKTPOAUHAMUKA») MPOBOJATCS WTOTOBBIC 3aHIATHS B (OpME MPOBEPOUHBIX
paboT, 3a7aHusl KOTOPBIX COCTAaBJICHBI HA OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke. PaboTs
paccuMTaHbl Ha JBa 4aca, coaepxkar or 5 no 10 3amay, aBa Bapuanta. [locne m3zydeHus
HeOompmMX TeM («3akoHbl coxpaHeHus. l'mapocratuka», «OCHOBBI TEPMOJWHAMHKN,
«BonHOBBIE U KBAaHTOBBIE CBOMCTBA CBETa») MPOBOSATCS 3aHATUSA B JOPME TECTOBOM pabOTHI
Ha | yac, conepxkameii 3ananus u3 EI'D.

IIpuHnMnel 0T0OOpa coAepKaAHMA U OPraHM3ALMH Y4eOHOIr0o MaTepHaJia

o COOTBETCTBUE  COACpXaHMS  3aJady  YPOBHIO  KJIaccHyeckoll  (pusmkw,
BBIJIEPKABIINUX MPOBEPKY BPEMEHEM, a TAKXKE YPOBHIO Pa3BUTHUSI COBPEMEHHOW (DM3HKH, C
BO3MO>KHOCTBIO ITIOCTPOECHHUS B IIPOLIECCE PELICHUS] PUBNUECKUX U MATEMAaTUYECKUX MOJEIeH
U3Y4aeMbIX OOBEKTOB C pAa3IMYHOM CTENEHbIO JETANIM3alUU, PEATH3yeMOl Ha OCHOBE
MIPUMEHEHUS: KOHKPETHBIX 3aKOHOB (PM3MYECKUX TEOPHM, (PyHIaMEHTAJIbHBIX (PU3NYECKUX
3aKOHOB, METOJOJOTUYECKUX MPUHLHUIOB (PU3UKH, a TAKKE METOJO0B AKCIIEPUMEHTAIbHOM,
TEOPETHUYECKOW U BBIYMCIUTEIbHON (PU3UKH;

o COOTBETCTBUE COJEpXKaHUs M (GOpM TMpeabsBICHUS 3a1ady TpeOOBaHUAM
rOCyapCTBEHHBIX MPOTPAMM IO (PU3UKE;

o BO3MOKHOCTh OOYYEHHSI aHAJIM3Y YCJIOBHH 3KCHEPUMEHTAIBHO HaOJI0JaeMbIX
SBJICHHU, paCCMaTPUBAEMBIX B 3a/1a4€;

o BO3MOXHOCTh (DOPMUPOBAHMS MTOCPEICTBOM COJIEPKaHUS 337ad U METOAOB UX
pEelIeHUs] HAYYHOT'O0 MHUPOBO33PEHMSI M HAyYHOI'O MOJX0Ja K U3YUYECHUIO SBJICHHUU MPUPOJIBI,
aJIeKBATHBIX CTUJIIO MBIIIUICHHS], B paMKaX KOTOPOr0 MOXKET ObITh pellieHa 3a/1a4a;

o KU3HEHHBIX CUTYalUl U Pa3BUTHSI HAYYHOTO MUPOBO33PEHMUS.

[Ipemyaraempiii KypC OpPHUEHTHPOBAaH HAa KOMMYHHUKATUMBHBIN HCCIIEI0BATEIbCKUAN
NOJIX0J B OOYYEHHH, B KOTOPOM MPOCJIEKHUBAIOTCS CJEAYIOIIME ATambl CyObEKTHON
NEATENBHOCTH YYalllUXCS W YYMTEN: COBMECTHOE TBOPYECTBO YUMTEN M YYAIIHUXCS 10
CO37aHUI0 PU3NYECKON MPOOIEMHON CUTYyAITMU WK JACSITEIBHOCTH 0 MOAOOPY IUKIIA 3a/1a4
M0 M3y4aeMoOW TeMe — aHaJIu3 HaWJIEHHOW MNpOOJIEMHON CcHUTyalluu (3aJayu) 4YeTKOe
dbopmynupoBanue (puznueckod yactu TpoOJeMbl  (3a7a4v)  BBIIBMXKCHHE THUIIOTE3
pa3paboTka Mmonened ((PpuU3HUEeCKMX, MaTeMaTHYeCKHX) IPOTHO3MPOBAHUE pE3YyJIbTAaTOB
pa3BUTHS BO BPEMEHU OKCIEPUMEHTAIbHO HAONIIOAAEMBIX SIBJICHUW TpOBEpPKa U
KOPPEKTUPOBKA THUIIOTE3 —> HaXOXJACHHE PEIICHUM MNpOBEpKa M aHAJIU3 pEIICHUd —
MPEAJIOKEHUS 0 UCIOJIb30BAHUIO MOJYYEHHBIX PE3YJIbTaTOB JJIsi IOCTAHOBKU WM PEIICHUS
IpYyTux mpobiieM (3a1a4) mo u3ydaeMoi TeMe, 1o paHee U3yYeHHbIM TeMaM Kypca GU3HUKH, a
TaKKe 110 TeEMaM APYTHX MPEIMETOB €CTECTBEHHOHAYYHOIO [IMKJIA, OLIEHKA 3HAYECHUS.

OO0mue pekoMeH ALK K NPOBEACHUIO 3AHATHI

IIpyn n3yueHunm Kypca MOTYT BO3HUKHYTh METOJMYECKHUE CIIOXKHOCTH, CBA3AHHBIE C

TEM, YTO 3HAHUH MO OOJBIIMHCTBY pa3lieloB Kypca (PU3MKU Ha YpPOBHE OCHOBHOM IIKOJbBI



HEJIOCTATOYHO JIJII OCO3HAHHOTO BOCIIPUSITHUS psAJia pacCMaTPUBAEMbIX BOIIPOCOB U 3a]1ay.

Bonbmias yacth Marepuania, COCTaBISIONIAs COACpP)KAHUE MPUKIATHOTO Kypca,
COOTBETCTBYET  TOCYJapCTBEHHOMY  0Opa3oBaTeIbHOMY  CTaHAApTy  (PU3MUYECKOro
oOpa3oBaHusl Ha TPO(PUILHOM YpPOBHE, B CBSI3H, C YEM KYpPC HE CTOJIbKO PaCUIMpSIET KpyT
NPEIMETHBIX 3HAHUM YYalIuXcsl, CKOJIBKO YriayOJsieT UX 3a CYET YCWJICHHS HENpeIMETHBIX
MHUPOBO33PEHUYECKON U METOJOJIOTMUECKOW KOMIIOHEHT COJIepKaHUsI.

MeToabl U OPraHu3anMoOHHbIE POPMBI 00yUeHUSs

Jns peanmuzanuy ueiaed M 3aJad JAHHOTO MPHUKIAJZHOTO Kypca MPEAroJiaraeTcs
WCIIOJIB30BaTh  cleAyrommue GOpMbl  3aHATHH: MPAKTHUKYMbl 10 PEHICHUIO  3ajad,
CaMOCTOsITeNIbHAsT paboTa yyalluxcs, KOHCYJbTalluu, 3a4eT. Ha 3aHATHSX TPUMEHSIOTCA
KOJUIEKTUBHBIE U WHIUBHAYaJbHbIC (POPMBI pabOTHI: MOCTAHOBKA, PEIICHUS U OOCYXKICHUS
pelieHus 3ajad, MOJArOTOBKAa K €IMHOMY HAl[MOHAJILHOMY TECTUPOBAHUIO, TMOJA00p U
COCTaBJIEHUE 33/1a4 Ha Temy U T.1. [Ipeanonaraercsa Takke BBINOJHEHUE TOMAITHUX 3aJaHUAN
MO peleHuIo 3a1a4. JloMHUHAHTHOM ke POopMOI ydeHHs JOIHKHA CTaTh HCCIEA0BATEIbCKAS
JEeSTENBHOCTh YYEHUKA, KOTOpasi MOXKET ObITh peain30BaHa KaK Ha 3aHATHSAX B Kilacce, Tak U
B XOJI€ CaMOCTOSTEIIbHON pa0oThl ydamuxcs. Bce 3aHATHS TOKHBI HOCUTH MPOOJIEMHBIN
XapaKkTep U BKIIOYATh B CEOsI CAMOCTOSTEIBHYIO paldoTy.

Meroabl 00yueHus, MPUMEHsSIEMbIE B paMKaX MPUKIAHOTO Kypca, MOTYT U JOJIKHBI
OBITH TOCTATOYHO pa3zHOOOpa3HbIMU. [Ipexie Bcero aTo uccienoBaTenbckas padoTa caMmux
y4aluxcsi, COCTaBJIeHUE 0000IAONUX Ta0JINII, @ TAK)KE MOJATOTOBKA U 3aIUTa YYaIlIUMHUCS
AJTOPUTMOB PELICHUS 33/1a4. B 3aBUCHMOCTH OT MHAMBUAYAIBHOIO IUIAHA YYUTENb JOJKEH
npejiaraTb  y4alqdMcCsi TOATOTOBJIEHHBIA MM TIEPEYCHb 3aJa4 Pa3IMdHOTO YPOBHS
CJIIOKHOCTH.

[ToMmuMO wuCCIENOBATENBCKOTO METO/A 1eJIeCO00Pa3HO HCIOJIb30BAHUE YaCTUYHO-
MMOMCKOBOTO, MPOOJEMHOTO U3JIOKEHUS, a B OTICIbHBIX Ccly4asx HUHPOPMAIMOHHO-
WILTIOCTpaTuBHOTO. llocnemuuii MeTon MPUMEHSETCS B TOM CIydae, KOTJa y yYalluxcs
OTCYTCTBYET 0a3a, MO3BOJISIONIAS UCTIOb30BATh MPOAYKTUBHBIC METOIBI.

CpencrBa 00yuenust
OCHOBHBIMH CPEJICTBAMU OO0YUYEHUS TTPU U3YUCHHUH MPUKIIATHOTO Kypca SIBISIOTCS:

. duznyeckue mpuoopHI.

. ['paduueckue mimocTpauu (CXeMbl, 4epTEKH, TpaduKH).
. JnnakTnueckrue MaTepruabl.

. VYyeOHuKM (HU3MKU ISl CTAPUINX KJIACCOB CPEAHEH IIKOJIBI.
. VYyeoOnble mocobus o Gpusnke, COOPHUKHU 3a]1a4.

Opranuszanus caMoCTOATEIbHON PadOThI

CamocTosiTenbHas paboTa MpeanoiaraeT Co3JaHue AUJAAKTAYECKOTO KOMIUIEKCca
3a7a4, PEIICHHBIX CAMOCTOSATEIIbHO Ha OCHOBE MCIOJb30BAHUSI KOHKPETHBIX 3aKOHOB
¢duznyeckux Teopuil, (QyHIAMEHTANBHBIX (U3UYECKUX 3aKOHOB, METOJI0JOTHUUECKUX
NPUHIKMIOB (PU3MKK, a TakkKe METOJOB OKCICPUMCHTAIIBHOM, TCOPETHYECCKON W
BBIYMCIIUTEILHON (DPM3UKH W3 PA3IMYHBIX COOPHUKOB 33/1a4 C OPUSHTAIIMECH Ha MpodrIbHOE
oOpa3oBaHHE yJalUXCH.

OxugaeMbIMU pe3yabTATAMM 3AHATHH SABJISIOTCSH:

. pacuMpeHre 3HaHUH 00 OCHOBHBIX aJITOPUTMAaX pelIeHUs 3a1ad, pa3TuIHBIX
METOJax MpUueMax peuieHus 3a/1ay;



. pa3BUTHE MO3HABATEIbHBIX HUHTEPECOB, MHTEIUIEKTYaJIbHbBIX U TBOPUYECKUX
CIOCOOHOCTEH Ha OCHOBE OIBITa CAMOCTOATEIBLHOTO MPHOOPETEHUSI HOBBIX 3HAHMI, aHAIN3a
Y OLIEHKHU HOBOW MH(OpMaLuy;

. CO3HATEIBHOE CAMOOMPE/ICTICHUE YUEHUKA OTHOCUTENIBHO TTpoduis
JanbHeIero o0yuyeHus Uiy npodeccuoHaIbHON NeITeIbHOCTH;
. MOJIyY€HHE MPEJCTaBICHUIN 0 poiu (PU3UKHU B MO3ZHAHUU MHUPA, GU3HUUECKUX U

MAaTCMATHYCCKUX MCTOAAX UCCICAOBAHUA.

TpeOoBaHus K YPOBHIO OCBOCHHUSI COJIeP/KAHMA Kypca:
VYyamuecs T0KHbI YMETh!
aHAJIM3UPOBATh (PU3UUECKOE SBICHHE;
MIPOrOBapUBaTh BCIYX PEIICHHUE;
aHAJIU3UPOBATh MOJYUYECHHBIN OTBET;
KJIaccu(UIUpPOBaTh NMPEJIOKEHHYIO 3a/1ady;
COCTABJISITh MPOCTENIINX 3a/1a4U;
[IOCJIEI0BATENbHO BBIMOIHATH U IPOrOBAPUBATH 3TAIbI PELICHUS 3a/1a4ll CPEHEM
TPYIHOCTH;
- BbIOMpaTh palMoOHaIbHBINA CIOCOO pEIIeHUs 3a]auu;
- pewaTh KOMOMHUPOBAaHHBIE 33/1a4U;
- BJIQJETh PA3JIMYHBIMU METOJAMM PEUICHUS 3a1a4: aHATUTUYECKUM,
rpauyecKuM, 3KCIIEPUMEHTAIBHBIM U T.1.;
BJIAJ€Th METOJIAMUA CAMOKOHTPOJISI U CAMOOLIEHKU



Coaep:xanue Kypca
dusnueckan 3agava. Knaccupukauus 3agay (4 4)

Uro takoe ¢usmnueckas 3amaya. CocraB ¢usuueckoin 3amaun. dusmyeckas teopus u
penieHue 3a7a4. 3HaueHue 3a/1a4 B 00YYEHUU U KU3HU.

Knaccudukanus ¢puznyueckux 3aaad mno TpeOOBaHUIO, COJAEPKAHUIO, CIIOCO0Y 3aaHus U
pewenus. [Ipumepsl 3aaa4 BCeX BUIOB.

CocraBnenue ¢usnueckux 3amad. OcHOBHbIE TpeOOBaHMUS K COCTABJICHHUIO 3ajiad.
CrniocoObl u TeXHHMKA cocTaBieHus 3a1a4. [Ipumepsl 3a1au Bcex BUIOB.

IIpaBuiia u npuembl pemieHuss pusnyeckux 3aaad (6 y)

OO6mue TpeboBaHus MpU pelieHnH (HU3MUYECKUX 3a/ad. DTalbl perieHus (HU3NIecKou
3amaun. PaboTa ¢ TekctoM 3amaun. AHanmmu3 (GU3NIECKOTO SIBICHHS; (POPMYyIUPOBKA HIICH *
peuieHus (TJaH pelieHusi). BbIonHEeHWe TIaHa pemieHus: 3aaadd. YuciioBOW pacyer.
Hcnonb30oBaHrWe BBIUUCIUTEIBHOM TEXHUKUA [JI PAcyeToB. AHaNW3 PEIICHUS U €ro
sHadeHne. OpopmieHIE pereHusl.

Tunuvable HEAOCTATKY MPHU PEIICHUHd U O(QOPMIICHHH PEIICHHS (PU3MUECKON 3aIadm.
N3yuenue mnpumepoB pemieHus 3anad. Pa3nuuHble TpUEMBI U CIIOCOOBI  PEIICHUS:
QITOPUTMBI, AHAJIOTUH, TEOMETpUYECKHe Npuembl. MeToa pasMepHoOCTel, rpaduyeckue
pELIEHUs U T. [I.

JInHamMuka u craTuka (8 4)

KoopaunatHbelii MeTOn pelieHHs 3aAady Mo MexaHuke. PelieHue 3agad Ha OCHOBHBIE
3aKOHbl JUHAMUKU: HbBIOTOHA, 3aKOHBI I CHJI TATOTEHHWS, YHIPYTOCTH, TPEHUS,
conpoTuBicHus. PelleHre 3amay Ha ABUKEHUE MATEPUAIBHOM TOYKH, CHCTEMBI TOYEK,
TBEPJIOTO TeJIa MOJ| ACHCTBUEM HECKOJIbKUX CHII.

3a7a4u Ha OMPEIENICHUE XapaKTEPUCTUK PABHOBECHS (PUBHUECKUX CUCTEM.

3agauM  HA TOPUHUIUN OTHOCUTEJIBHOCTU: KUHEMATUYECKHME U JUHAMHYECKHUE
XapaKTePUCTUKHU JBUKCHUS TEJIa B Pa3HbIX MHEPIUAIBHBIX CUCTEMAX OTCYETA.

[TonGop, cocTaBiieHHE M pEUICHHE IO HHTEPecaM pPa3IMYHBIX CIOKETHBIX 3a/1ay:
3aHUMATEJIbHBIX, JKCIEPUMEHTAIBHBIX C OBITOBBIM COJIEPKAHUEM, C TEXHUYECKUM U
KpaeBEIYECKUM COJIEPKAHUEM, BOEHHO-TEXHUYECKUM COJICPKaHUEM.

DKCKYPCHH € 1IeJIbI0 0TOOpa JAaHHBIX JIJIST COCTABJICHUS 3a/1a4.
3aKoHbI coxpaHeHus (8 Y)

Knaccudukanus 3amad 1mo MexaHUKE: pelIeHHWEe 3a/ad CpeIcTBaMH KHUHEMATHKH,
JUHAMHKHU, C TOMOIIbIO0 3aKOHOB, COXPAHEHUS.

3ajaun Ha 3aKOH COXPAHEHUS HMIIyJibca W PEAKTUBHOE [ABWKECHHME. 3aJauyd Ha
ompenesieHre padboOThl MU MOIIHOCTH. 3aJaud Ha 3aKOH COXpPaHEHHUS W TMpeBpalieHUus
MEXaHHYECKON IHEPTHH.

Pemenne 3amau HeckonbkuMu criocodamu. CocTaBieHue 3a7a4 Ha 3aJlaHHbIE OOBEKTHI
Wau siBJeHUsA. B3auMorpoBepka pelraemMbIX 3ajiad. 3HAKOMCTBO C MNpUMEpaMu PeIICHUs
3a/1a4 MO MEXaHUKE PECIyOJIUKAHCKUX U MEXIYHAPOIHBIX OJTUMITHA/I.

KoncTpykTOopckue 3amauum M 3ajadyd Ha MPOEKTHI: MOJENb aKCeJIepoMeTpa, MOJelb
MasiTHUKa DyKo, MOJEIh KPOHIITEHHA, MOJIeNb MYIIKH C MPOTUBOOTKATHBIM YCTPOHUCTBOM,
MIPOEKTHI CAMOJIBIKYIIIMXCS TEJIEKEK, MPOEKTHI YCTPOUCTB JIJIsi HAOIIOJCHUSI HEBECOMOCTH,
MOJIEJIb aBTOKOJIE0ATEIbHON CUCTEMBI.

CTpoeHne U CBOMCTBA ra3oB, ;KUJAKOCTEeH U TBEPABIX TeJ (6 4)

KauecTBeHHbIE 3a1a4l HA OCHOBHBIE MOJIOKEHUS K OCHOBHOE YPABHEHUE MOJIEKYJISIPHO-

kuHetnyeckoit Teopurt (MKT). 3agaun Ha onrcaHue MOBEACHUS UI€AIBHOTO Ta3a: OCHOBHOE



ypaBaenue MKT, onpeneneHue CKOpOCTH MOJEKYJ, XAPAKTEPUCTUKU COCTOSHHS Ta3a B
M30IPOIECCAX.

3ajaun Ha CBOMCTBA MApOB: MCIOJb30BaHUE ypaBHeHUs MenpaeneeBa — KnaneiipoHa,
XapaKTEPUCTUKA KPUTUUECKOTO COCTOSTHUS. 3a/1a4i HA OMMCAHUE SBJIEHUM MOBEPXHOCTHOIO
ciosi; paboTa CHJ TOBEPXHOCTHOI'O HATSHKECHMS, KaNWJUIIPHBIC SIBJICHHS, H30BITOYHOE
JaBJICHUE B MBUIbHBIX MY3BIpSIX. 3aJauyd Ha OIPEICICHUE XAPAKTEPUCTUK BIAXKHOCTH
BO3yXa.

3ajaun Ha OTMPEICIICHUE XapaKTEPHUCTUK TBEPJIOTO Tejla: aOCOFOTHOE U OTHOCUTEIILHOE
YJIMHEHUE, TEIJIOBOE PACIIMPEHNE, 3a1aC IPOYHOCTH, CUJIAa YIPYTOCTH.

KauecTBeHHBIE UM KOJMYECTBEHHBIE 3aJayd. YCTHBIM JUAJIOr TIPU  PELUICHUU
KaueCTBCHHBIX 3amad. ['padudueckue W SKCHEepUMEHTAIBbHBIE 3aJadd, 3a7adqd OBITOBOTO
COAEPKAHUS.

OcHOBBI TepMOAMHAMUKH (6 4)

KoMmOnHupoBaHHBIE 3a/1a4i HA TIEPBBIM 3aKOH TEPMOJAMHAMHUKU. 3a7a4il Ha TEIUIOBHIC
JIBUTQTEIIH.

DKCKypcusl € 1eJIbI0 cOopa TaHHBIX JJIsl COCTABJICHUS 3a1a4.

KoncTpykTOopckre 3aauuM M 3aJa4d Ha IPOEKTHI: MOJIENIb T'a30BOIO0 TEPMOMETPA;
MOJIeJIb  MPEJAOXPAHUTEILHOIO  KJlalaHa Ha  OMNpPEJEJICHHOE  JaBJICHWE;  IPOEKTHI
HCMOJIb30BaHUs Ta30BbIX IPOIECCOB IS IMOJa4Y¥ CUTHAJIOB;, MOJENIb TEIJIOBOW MAIIIMHBI;
MPOEKTHI MPAKTUYECKOTO OIPEICIICHUS Painyca TOHKUX KalHJUISIPOB.

DJIeKTpUYeCKoe 1 MATHUTHOE moJis (5 4)

XapakTepucTuka peIICHMs 3a7ad pasjeiia: o0Iliee U pa3HOoe, NMPUMEPHl U IPHUEMBI
pelIeHus.

3aga4yu pa3HBIX BUIOB Ha OMHMCAHUE DJIEKTPUYECKOIO TOJISI Pa3IMUYHBIMU CPEICTBAMU:
3aKOHAMM COXpaHEHHUd 3apsga U 3akoHoM KylioHa, CUIIOBBIMU JIMHUSIMH, HANPSHKEHHOCTHIO,
Pa3HOCTBIO MOTEHIIMAJIOB, SHEpruei. Pelienne 3a1ay Ha OMMCaHUE CUCTEM KOHJIEHCATOPOB.

3a7a4u pa3HbIX BUJOB HA OMTMCAHUE MAarHUTHOTO TOJISl TOKA U €r0 ICUCTBUS: MarHUTHAs
WHAYKIHS 1 MATHUTHBIN TTOTOK, cuia Amnepa u cuia JlopeHiia.

Pemienre kaueCTBEHHBIX IKCIEPUMEHTAIBHBIX 3a/1a4 ¢ UCIIOJI30BAHUEM DJICKTPOMETPA,
MarHUTHOTO 30H/a U IPYroro o00py10BaHMS.

IHocTosiHHBII JIEKTPUYECKHI TOK B Pa3jIMYHbIX cpeaax (9 4)

3agaun Ha pa3IMYHbIC TMPUEMBI pacyeTa COMPOTUBIICHUS CJIOXKHBIX DJICKTPUUECKUX
nenei. 3ajadyu  pa3HbIX BHUJOB «a OIMCAHME DJICKTPUUECKUX IIEMEeHl MOCTOSHHOTO
AJIEKTPUYECKOTO TOKa C MOMOIIBI0 3akoHa OMa JJid 3aMKHYTOM I1enu, 3akoHa JKoynsa —
JleHlla, 3aKOHOB MOCJIEAOBATEIBHOTO M MAPAIUICIBHOTO COeAMHEHUH. O3HAKOMJIEHHE C
npaBwiamu Kupxroda npu pemenun 3amad. [locranoBka u penieHue (pOHTaIBHBIX
AKCIIEPUMEHTANIbHBIX 3a/la4 Ha OMNpeAciiCHUE IMOKa3aHWl TpUOOPOB MPU HU3MEHEHUU
CONPOTUBJICHUSI T€X WJIU HMHBIX YYaCTKOB LIETH, Ha OMPE/ICIICHUE COMPOTUBIICHUN y4acTKOB
1uenu u T. 1. Pemenue 3agay Ha pacuer yyactka nenu, uMmeromieit J/1C.

3aaun Ha ONMMCAHHE TMOCTOSIHHOTO SJIEKTPUUECKOTO TOKAa B AJIEKTPOJIMUTAX, BaKyyMe,
razax, TOJIYIPOBOJHUKAX: XapaKTePUCTUKA HOCHUTENCH, XapaKTepUCTHUKA KOHKPETHBIX
sBiaeHU U Ap. KadecTBeHHBbIE, SKCIEPUMEHTaIbHbIC, 3aHMMATENbHbIC 3a/Ja4M, 3adadyu C
TEXHUUYECKUM COJIep)KaHuEM, KOMOMHUPOBAHHBIE 3a1aUH.

KoHcTpykTOpCKME 3a/laud Ha MPOEKThl: YCTAHOBKA JJIsI HArpeBaHUsl KUIKOCTU Ha
3aIaHHYI0 TEMIIEpaTypy, MOJIeJIb aBTOMAaTHUYE€CKOTO YCTPONCTBA C 3JIEKTPOMArHUTHBIM PEJIE,
MIPOEKTHl U MOJIENIM OCBEIICHUS, BEIIPSIMUTEIb U YCUIUTENh HA MOJYIPOBOAHUKAX, MOJEIH
M3MEPUTEIbHBIX MPHOOPOB, MOJICIIH «YEPHOTO SIIHUKAY).



DJIeKTPOMATHUTHBIE KOJIeOaHNs U BOJHBI (14 4)

3amaun pa3HBIX BUJOB HA OMHCAHUE SIBICHHS SJCKTPOMATHUTHOW WHIYKIIMH: 3aKOH
ANEKTPOMATHUTHON UHAYKIIMH, IPaBUIIO JIeH1a, MHAYKTUBHOCTb.

3ajmayn  HAa TEPEeMEHHBIM JJIEKTPUUECKHM TOK: XapaKTePUCTUKU TEPEMEHHOTO
AIEKTPUYECKOTO TOKA, SJICKTPUUYECKHE MAITUHBI, TpaHChOpMaTop.

3ajlayn Ha ONHUCAaHUE PA3TMYHBIX CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: CKOPOCTH,
OTpa)keHue, IMpeioMiieHue, uHTepdepeHuus, audpakius, MOoasIpu3anud. 3agadd 1o
reOMETPUYECKON ONTHKE: 3epkana, ontuueckue cxeMbl. Kiaccudukanus 3amau no CTO u
IPUMEPBI UX PEIICHHUS.

3amaun Ha OMpEIeNICHHE OMTHUYECKOH CXEMblI, COJEPXKAILICHCS B «UYEPHOM SILIUKE:
KOHCTPYHpPOBaHWE, TIPUEMBbI M TPUMEPHI PEmIeHUs. [ PyImoBoe W KOJUICKTUBHOE pEIICHUE
HKCIIEPUMEHTAJIBHBIX 3aJad4 C HCIOJIb30BaHUEM ocuuuiorpada, 3BYKOBOTO TI'E€HEpaTopa,
TpaHcpopmaTopa, KOMIUIEKTa TIPUOOPOB ISl MU3YYECHUSI CBOMCTB AJIEKTPOMArHUTHBIX BOJIH,
AIIEKTPOU3MEPUTETHHBIX PUOOPOB.

DKCKypcHs C LIeNIbio cOopa TaHHBIX ISl COCTABIICHU 3aa4.

KoHcTpykTopckue 3amauv ¥ 3ajaydl Ha MPOEKTHI: IJIOCKUH KOHIEHCATOp 3a/laHHOMN
€MKOCTH, TE€HEpaTOpbl PA3IMYHBIX KOJeOaHWi, MpUOOp MJII HU3MEPEHHs] OCBEIIEHHOCTH,
MOJIEJIb Mepeaaun dICKTPOIHEPTUH U JIP.

O6o0maroniee 3ausiTHE IO METOAAM U PUEéMaM pemieHUs GU3MIECKHUX 32124



Ka.neﬂzlapno — TEMATHIECCKOC IJIAHUPOBAHUEC

10 xinace
Ne Tema 3aHaATHA Koa-Bo | laTa
n/n 4acoB
Beenenue (1 yac)

1 Ousznyeckas 3anava. Kiaccudukauus 3agau. [IpaBuna v mnpuemsl pelieHus 1

(bu3nIecKux 3a1ad.
Kunemaruka (4 yaca)

2 | OCHOBHBIC 3aKOHBI U MOHATHUS KHHEMATHKH. 1

3 | PemieHue pacueTHBIX U rpadUuECKUX 3a/1a4 HA PABHOMEPHOE TBUKCHHE. 1

4 | Pemienue 3a7a4 Ha paBHOYCKOPEHHOE JIBUKEHUE. 1

5 | JIBmxkeHue 1o OKpykHOCTH. Pemienue 3anau. 1

Jlunamuka u craTuka (6 yacon)

Koopaunathslli MeTOA penieHus 3a1ad 1o MexaHuke. Pemienue 3agad Ha

6 | OCHOBHBIE 3aKOHBI TMHAMHUKN: HbIOTOHA, 3aKOHBI 7151 CUJT TATOTEHUS, 1
YOPYTrOCTH, TPEHUSI, COPOTUBIICHUSI.

7 Pemenue 3a7a1 Ha JBIKEHHE MaTepUaIbHOU TOYKH, CUCTEMBI TOYEK, TBEPIOTO 1
TeJa N0/ NEMCTBUEM HECKOJIBKUX CHIL

8 | 3ajmaum Ha ompeieNIeHUE XapaKTEePUCTUK PABHOBECHS (DH3UICCKIX CUCTEM. 1

9 3ajaud Ha NPUHLUI OTHOCHUTEJIBHOCTU: KHUHEMAaTHYECKWE W JUHAMUYECKUE 1
XapaKTEPUCTUKU JIBHKEHHUS TeJa B Pa3HbIX MHEPIMAIbHBIX CHCTEMAax OTCUETa.

10 | [Toxbop, cocTaBieHue U peleHue 3a1a4 0 HHTEpecam. 1

11 | ®uznueckas onuMnuaaa. 1

3akoHbl coxpaHeHus (7 4acoB)

12 Knaccudukanus 3a1ad no MexaHuke: pelieHne 3a/1a4 cpecTBaMi KHHEMAaTHKH, 1
JUHAMUKH, C IOMOIIbIO 3aKOHOB COXPAHEHMUSI.

13 | 3amaum Ha 3aKOH COXPAaHEHHUsI UMITYJIbCA U PEAKTUBHOE JABUKEHUE. 1

14 | 3amaum Ha onpesesieHre padboThl U MOIIIHOCTH. 1

15 3ajgaud Ha 3aKOH COXpaHEHUsT M MPEBpAlICHUS MEXaHUYECKOW SHEPIuH. 1
Pemenue 3a1ay HECKOIBKUMH CIOCOOaMMU.

16 CocraBrnenue 3aga4 Ha 3a/laHHble OOBEKTHl WM SBIEHUSA. B3aummorpoBepka 1
perraemMsbIxX 3aj1ay.

17 3HAKOMCTBO C IpUMEpaMH PEIIeHUs 3373y M0 MEXaHHKEe PECHyOJIMKAaHCKUX U 1
MEXIYHAPOIHBIX OJIUMITHA]I.

18 | ®usnyeckas onuMIIHaga. 1

CTpoeHue U CBONCTBA ra3oB, JKMIAKOCTel U TBEPABIX TeJ (5 4acoB)

19 KadecTBeHHble 3alaud Ha OCHOBHBIE TIOJIOKEHHSI M OCHOBHOE YpaBHEHHE 1
MOJIEKYJIsIpHO-KMHeTH4eckoil Teopun (MKT).
3ajaun Ha OMMCaHWE TOBEICHUS UJIeaTbHOTO raza: ocHoBHOe ypaBHeHue MKT,

20 | ompeneneHue CKOPOCTHM MOJEKYJ, XapaKTepUCTUKH COCTOSIHMS Traza B 1
M30Mpolieccax.

21 3ajaun Ha CBOMCTBAa MAapOB: MCIOJIb30BaHWE YpaBHEHUs MeHeneeBa— 1
Knanelipona, xapakTepucTuka KpUTHYECKOTO COCTOSIHUSA.
3amaun Ha OMNpENEICHHE XapaKTepPUCTUK TBEPAOTO Tena: aOCOJIIOTHOE U

22 | OTHOCHUTENbHOE Y/UIMHEHUE, TEIUIOBOE pPACIIMpEHHe, 3arac MPOYHOCTH, CHIIA 1
YIPYTOCTH.

23 KadectBennsnie u KOJINYECTBEHHBIE 3a/1aumu. I'paduaeckue u 1
AKCIIEPUMEHTAIbHBIC 33]1a4H, 3a]]a4i OBITOBOTO COJICPIKAHMUS.

OcHoBBI TepMOAMHAMUKH (4 yaca)
24 | KomMOuHUpOBaHHbIE 3a/1a4 HA MEPBBIA 3aKOH TEPMOANHAMUKH. 1
25 | 3ajauu Ha TEIIOBBIE JBUTATEIH. 1




26

KonctpykTopckue 3agaun v 3a7ja4 Ha MPOEKTHI:

27 | ®Ousndeckas oIUMIIAANA.
JueKkTpUYeckKoe noJe (4 yaca)
28 XapakTepucTKa pEIIeHUs 3anad paszziena: obliee W pa3Hoe, MPUMEPH U
MIPUEMBI PEIICHUSI.
3ajaud pa3HBIX BHUJIOB HA OIKCAHHUE DJIEKTPUUYECKOTrO TMOJS Pa3TuYHBIMU
29 | cpencTBamMH: 3aKOHAMH COXpaHCHMs 3apsga W 3akoHOM KyroHa, CHIIOBBIMHU
JUHUSIMU, HAMIPSHKCHHOCTBIO.
30 3ajaun pa3HBIX BHJIOB Ha OIHMCAHHE DSJIEKTPUYECKOTO TMOJSA Pa3TuYHBIMH
CpeJICTBaMH: Pa3HOCTHIO MOTEHIIMAJIOB, SHEPTUEH.
31 | Pemenue 3a7a4 Ha OMMCAHUE CUCTEM KOHAEHCATOPOB.
IlocToSIHHBII 2J1eKTPUYECKHI TOK B Pa3JIMYHBIX cpeaax (4 yaca)
32 3ajaud Ha pa3aUyHbIE MPUEMbl pacyeTa CONPOTUBIICHHUS  CIIOMKHBIX
AIICKTPUICCKUX TIETIEH.
Pemenue 3amau Ha pacuer yudactka uenu, umeromeid IJIC. TlocranoBka u
33 | pemieHne (PpOHTATBHBIX AKCIEPUMEHTAJIBHBIX 3a7ad Ha OIpeaeiieHue
MoKa3aHui mprubOpoOB.
34 3a/aud Ha OIMHMCAHHWE IMOCTOSHHOTO DSJICKTPUUYECKOTO0 TOKAa B AJICKTPOJIHUTAX,
BaKyyMe, ra3ax, MoJylpoOBOJHUKAX.
35 | UroroBoe 3aHsTHE.

10



KanengapHo — reMaTnyeckoe mJaHUPOBaHHE

11 knacc
Ne Tema 3aHATHA Koua-Bo | laTa
n/n 4yacoB
MarnutHoe noJie (2 yaca)
1 3amauyn pa3HbIX BUJIOB HA OMMCAaHHME MAarHUTHOTO IOJI TOKA U €ro JeWCTBUS Ha 1
MIPOBOJIHHK C TOKOM: MarHWTHAs MHAYKIMS ¥ MATHUTHBINA TIOTOK, criia AMmepa.
5 3amauyu pa3HbIX BUJIOB HA OMMCAaHHME MAarHUTHOTO IOJII TOKA U €ro JeWCTBUS Ha 1
JBIDKYIIMICS 3apsia: cuia JIopeHna.
DJ1IeKTPOMarHuTHbIe KoJieOaHusi M BOJHbBI (14 yacoB)
3 3ajaun pa3HbIX BUJIOB HA ONUCAHUE SIBJICHUS AJIEKTPOMATHUTHOW WHIYKIIWU: 1
3aKOH AJIEKTPOMArHMTHOW MHAYKIMU, TPaBiIo JIeH1a, UHIyKTUBHOCTb.
4 3ajaun Ha MEPEMEHHBINH 3JEKTPUUYECKUM TOK: XapaKTEPUCTUKHU IMEPEMEHHOIO 1
AIEKTPUYECKOTO TOKA.
5 3ajaun Ha TMEPEMEHHBIA JJIEKTPUUYECKUN TOK: SJIEKTPUUYECKUE MAIIUHBI, 1
TpaHnchopmatop.
6,7 3ajaun Ha OMUCAHUE PA3TUYHBIX CBOMCTB JIEKTPOMArHUTHBIX BOJIH: CKOPOCTb, 5
OTpakeHHe, IpeJoMIIeHUe, UHTepepeHius, Audpakiys, ToIIpU3aIusl.
8-10 | 3amaum o reoMeTpPUUECKOM ONTUKE: 3€pKajla, ONTUYECKHE CXEMBI. 3
11, 12 | Knaccudwukarus 3anad mo CTO u npuMepsl UX perieHusl. 2
13 3amaun Ha OIpeAesieHHe ONTHYECKONW CXEMBbI, COJEpiKalleiicss B «U4epHOM 1
SIITUKE»: KOHCTPYUPOBAHKE, TPUEMBI M IPUMEPHI PEIICHHUS.
14 DKCKypcHs C 1IeNbi0 cOopa TaHHBIX JJI COCTABICHUS 3a7au. 1
15 ['pynnoBoe ¥ KOJJIEKTUBHOE pEIICHHE HKCIEPUMEHTAIBHBIX 3a7ad ¢ 1
MCIOJIb30BaHUEM TPUOOPOB.
16 | ®usnueckas oaTUMIIUANA. 1
Mexanuka (7 4acoB)
17 OO01mure MeToIbpl peleHus 3a7ad Mo KHHEMAaTHKe. 1
18 3ajgaun Ha OCHOBHBIE 3aKOHBI JUHAMUKH. 1
19 | 3ajayn Ha IPUHIMI OTHOCUTEIBHOCTH. 1
20 | 3amaum HaA 3aKOH COXPAHEHHS UMITYJIbCA. 1
21 | 3amauu Ha 3aKOH COXPAHEHMsI DHEPTHUU. 1
22 | 3agaum Ha ompeJeNieHne XapaKTePUCTHK PaBHOBECHUS (PU3NYECKUX CHCTEM. 1
23 MexaHuka KUIKOCTEH. 1
MouJuekyasipHas ¢pusuka. TepmoauHamuka. (6 yacos)
24 3agaun Ha OIMMCaHME IIOBEACHUS NUACAILHOIO rasa. 1
25 | 3amauu Ha CBOMCTBA MApOB. 1
26 | 3amaum Ha ompe/ereHNe XapaKTePUCTUK BIAKHOCTH BO3/IyXa. 1
27 | 3agaum Ha NEpBBIM 3aKOH TEPMOJUHAMMKHU. 1
28 | 3ajaum Ha TEIIOBBIE ABUTATEIIH. 1
29 | 3amaum HA ypaBHEHHE TETUIOBOTO OaylaHca.
JIeKTPHYeCTBO. (5 4acoB)
30 3amaun pasHBIX BHUJIOB Ha OIMWCAHUE DJIEKTPUUYECKOTO TOJS Pa3TUIHBIMU 1
Cpe/ICTBaMu.
31 | OGmras xapakTepuCTUKa PEIICHUs 3a/1a4 10 YJIEKTPOCTATHKE. 1
32 | 3agauu Ha mpUEMBI pacuéTa COMPOTUBIICHHUSI CIIOKHBIX JIEKTPUIECKHX IETeH. 1
33 3anauun Ha pacu€r ydactka nenu, umeromen JJ(C. 1
34 | 3agauu Ha onMcaHUE MOCTOSIHHOTO TOKA B Pa3JIMYHBIX Cpeiax. 1
35 O0o01maroniee 3aHsiTHE. 1
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