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KasengapHo-teMaTndeckoe njanupoanue Ha 2023-2024 yu. r.
Knacc 10 xacc

VYuurenr YepnsaxkoBa Exarepuna [laBioBHa

Bcero 3aroa 34 gaca, B Hemenro 1 dac.
[TnanupoBaHKEe COCTABIICHO HA OCHOBE:

1. ®enepanbHOr0 KOMIOHEHTA FOCYIapCTBEHHOTO CTaHAapTa oduiero oopasosanus, 2004

2. «IIporpamMmbl 31eKTUBHBIX KypcoB. ®Pusmka. 9-11 xmaccel. IlpodunsHoe o0yueHue»,
coctaButenb: B.A. KoposuH, - «JIpoda», 2007 r.;

3. ABTOpCKO# nporpaMMel «MeToibl pereHus gpusnueckux 3agau»: B.A. Opros, FO.A. Caypos,
- M.: dpoda, 2005 r

YueOHUKH:

1. Dusmka. Mexanuka. 10 k. I[IpodunbHbI YpoBeHb: yueO. Jisg 0011e00pa3oBaTeIbHBIX
yupexxaenunii/ bamammos M.M., 'omonosa A.W., Joannkuii A.b. 1 ap.; nog pen.
Masxkuinesa ' A. — M.: Ipoda, 2007

2. Duzuka. MoaekyusapHas dusrka. Tepmoangamuka. 10 ki1.; yae6. mis yriryOJIeHHOro
n3yuenus ¢usukn/ Msakumes [ A.. CuasikoB A.3 — M.: JIpoda, 2006

3. Pwusuka. Dnexkrpoaunamuka. 10-11kma.; yued. a1sg yrayOJIeHHOro u3yd4eHus GU3HKH/
Msaxkumes I'.A., CunskoB A.3., Cinob6ojackoB b.A. — M.: JIpoda, 2006

JononHuTenpHas Jureparypa:

Yuebnuk OpioB B.A., Tematuueckue tectsl o gusuke, 10 xnacc. — M.: Bepoym, 2005.
Yueonuk A.E. Mapon. ®usuka 10-11. J{lunaktuaeckue matepuansl. — M.: Ipoda 2005
Tecter o ¢pusuke. 10 kmacc/Yeborapéra A.B. — M.: «Dx3amen», 2009

KoHTponbHBIE U camocTOsTENbHBIE padoThl 1Mo (pu3uke. 10 kmacce./ I'pomuea O.M. M.:
«Ik3amen», 2009
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Conep:xanue

[TosscHuTENnbHAS 3aMKCKA

OO01mmas xapakTepucThKa Kypca

Coneprkanue Kypca

KanennapHo-rematuueckoe rmiaHupPOBaHUE
[TepedyeHp yueOHO-METOIUIECKUX CPEIICTB O0YUEHUS



IHosicHuTEILHAA 3aIIHCKA

Bcero yacoB Ha u3yueHue nporpamMmel: 34
Koan4yecTBO 4acoB B Hexero: 1
Pabouast mporpamma 37eKTUBHOTO Kypca 1o gusuke «Pemenus 3amaq o pusuke» Ha 2023—
2024 y4eOHBbI TOA cocTaBieHa Ha ocHOBE «IIporpamMmbl 37€KTHUBHBIX KypcoB. @usmka. 9-11
kiaccel. [IpodunsHoe o0yuenne», cocraButens: B.A.KoposuH, - «Ipodar, 2007 .
ABTOpcKoii nmporpaMmel «MeTtoabl pemeHus gpusndeckux 3agayu»: B.A. Opnos, FO.A. Caypos, -
M.: dpoda, 2005 r.
Jis peanusanyy [porpaMMbl UCTIOIB30BaHO ydeOHoe mocobue: B.A. Opnos, F0.A. Caypos
«IIpaktuka pemenus ¢pusnueckux 3agad. 10-11 kmacce», - «Bentana-I'pad», 2010 r.
Kypc paccuntan Ha 1 rox oOyueHus
Ileab 3JIEKTHBHOIO Kypca:
CchopmupoBaTh HaBBIKM M YMEHHs PEIICHHUS 3aJad BBICOKOI'O YPOBHSI CIIO)KHOCTH IO
¢dusuke.
3agayu Kypcea:
® U3YYUTh KJIACCHU(PHUKAIMIO, TPUEMBI M METOIBI PELICHHUS 3a1a4 MOBBIIICHHOHN CI0KHOCTH;
® pacHIMPUTh U CUCTEMATU3UPOBATh IPAKTUUECKUE HABBIKU PELICHUS 3aa4;
® pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
B IIPOLIECCE pacIIUpPeHus (PU3NYECKHUX 3a]1a4 U CAMOCTOSITEIbHOIO IPUOOPETEHUST HOBBIX
3HaHUH

2. O0mas xapaKkTepuCTHKA Kypca

[Ipouecc pemieHus 3agad Cily>)KMUT OJHUM U3 CPEJICTB OBJAJACHUS CUCTEMOM Hay4HbIX
3HAHUM 1O TOMY WIM MHOMY YydeOHOMYy mpeameTy. OcoOeHHO BeluKa ero pojb Ipu 00ydeHUn
¢du3uKe, re 3aa4n BHICTYNAIOT ACWCTBEHHBIM CPEICTBOM (HOPMUPOBAHHS OCHOBOIOJIATAOIINX
¢u3nyeckux 3HaHUM U ymeHuil. B mpouecce pemieHus oOydarolyecs OBJaJI€BalOT METOAAMU
UCCJIEIOBaHMSI Pa3JINYHbIX SIBJICHUM MPUPObI, 3HAKOMATCS C HOBBIMU IIPOIPECCUBHBIMU MJIEIMU
U B3IJIS1aMU, C OTKPBITUSIMM OT€YECTBEHHBIX YUEHBIX, C JOCTH)KEHUSIMH OT€UECTBEHHOW HAayKU
¥ TEXHHUKH, C HOBBIMU MPO(ECCUIMHU.

[IporpaMma  3JI€KTUBHOTO  Kypca  OpUEHTHpPYET  yuyuTels Ha  JajibHeiIiee
COBEpPILIEHCTBOBAHUE YK€ YCBOCHHBIX OOydYaroLIUMHCA 3HaHUM U ymeHuil. Jlns 3Toro Bes
nporpaMma JeIuTCsl Ha HECKOJIbKO pa3ziesioB. B mporpamme BblelieHbl OCHOBHBIE pa3Jieibl
IIKOJIBHOTO Kypca (U3UKHU, B HaUajie U3yYeHUsI KOTOPBIX C YUALIUMHUCS TOBTOPSAIOTCS OCHOBHBIE
3aKOoHbI U (opMynbl AaHHOro paszziena. Ilpu mogbope 3amau Mo KaxaoMmMy pas3ieny MOXKHO
UCIIOJIb30BaTh BHIYUCIUTEIbHbIE, KaUeCTBEHHBIE, rpaduyecKue, IKCIIepUMEHTAIbHbIE 331a4H.

B nHauane u3yueHus Kypca JaeTcs ABa YpOKa, IEJIbI0 KOTOPBIX SIBISETCS 3HAKOMCTBO
yUYaIIUXCsl C MOHATHEM «3ajlaua», MX KiIacCH(UKanueid W OCHOBHBIMU CIIOCOOAMHU pelIeHHs.
bonbiioe 3HaueHue faeTcsi aropuTMy, KOTOPbIM (OpMUPYET MBICTUTENbHbIE ONEpAllU: aHATN3
YCIIOBHS 33aJauu, JIOTa/IKa, IPOEKT PelIeHHs, BBIIBUKEHUE TUTIOTE3bI (PEIIeHNUE), BEIBO/.

B 10 wimacce npu pemeHnun 3agad 0cob60e€ BHUMaHUE YACISIETCS MOCIIEI0BATEILHOCTH
NecTBUM, aHalInM3y (U3MUECKOro SIBJICHMS, NPOTOBAPHUBAHMIO BCIYX pELICHHS, AaHAJIU3Y
NoJlyueHHOro oTBeTa. Eciu B Hawase paszena Juisi WUTIOCTpAllMM HCHOJB3YIOTCS 3aJadd U3
MEXaHUKH, MOJEKYJISIPHOU (PU3HMKH, SJEKTPOJIMHAMUKH, TO B JaJIbHEHIIIEM pelaroTcs 3a1a4u U3
pasnenoB kypca ¢usuku 11 kmacca.

[Tpu nmoBTOpEeHHN 06001IAI0TCS, CUCTEMATU3UPYIOTCS KaK TEOPETHUECKUI MaTepHual, Tak
U MIpUEeMbl pEIIeHUs 3aJad, MPUHUMAIOTCSI BO BHUMAHUE L€ MOBTOPEHHUS MPHU MOATOTOBKE K
€MHOMY rOCyJapCTBEHHOMY DK3aMEHY .

[Ipu peniennu 3aa4 MO0 MEXaHUKE, MOJIEKYJISIPHON (U3HKeE, SIEKTPOAUHAMUKE TJIaBHOE
BHUMaHME oOpamiaercs Ha (opMuUpOBaHME YMEHHMH pellaTh 3a7ayd, Ha HAaKOILJICHHWE OIIbITa
pemenus 3a1a4d pa3IudHON TPYIHOCTH.

B konne wusyueHus ocHOBHbBIX TeM («KuHemaTnka u nuHamuka», «MoJexyispHas
duznka», «DNEKTPOIUHAMUKA») MIPOBOASTCS UTOTOBBIE 3aHATUS B (opMe MPOBEPOUYHBIX padoT,
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3aJaHUs KOTOPBIX COCTABIIEHBI HA OCHOBE OTKPHITHIX 0a3 EI'D mo ¢umsuke wactu «B» u yactu
«C». PaboTbl paccuuTaHbl Ha JBa 4aca, cojepxkar oT 5 mo 10 3amau, nBa BapuanTa. [locne
U3y4eHUs HeOOIbIINX TeM («3aKkoHbl coxpaHeHus. ['uapocratuka», « OCHOBBI TEPMOAMHAMUKIY,
«BosHOBBIE U KBAaHTOBBIE CBOIMCTBA CBETA») NMPOBOAATCS 3aHATHUS B (pOpMe TeCTOBOM pabOThI Ha
1 yac, coneprxameit 3aganus u3 EI'D (yacth «A» 1 yactb «B»).
IIpuHuMNBI 0TOOPa COAEP/KAHMA M OPTAaHM3ALMHN Y4eOHOI0 MaTepHaJa:
® COOTBETCTBUE COJEpKaHHs 3a7ady YpPOBHIO KIIACCHUECKOW (U3UKHU, BbIIEPKABIINX
NPOBEPKY BpEMEHEM, a TakXKe YPOBHIO pa3BHTHUS COBPEMEHHOH (U3MKH, C
BO3MOXKHOCTBIO TIOCTPOEHHUSI B IpoLEecce pelIeHUs (U3NYECKUX U MaTeMaTHYECKUX
Mojiesiell M3ydyaeMbIX OOBEKTOB C Pa3IM4YHON CTENEHbIO JEeTalu3allid, pealn3yeMoi Ha
OCHOBE IPHMEHEHHs: KOHKPETHBIX 3aKOHOB (PM3NYECKUX Teopul, (pyHIaMeHTaIbHbBIX
(Gu3NYECKUX 3aKOHOB, METOJOJIOTMYECKUX MPUHIUIOB (PU3UKHU, a TaKkKe METO/0B
HKCIEPUMEHTAIBHOM, TEOPETUUECKOI U BEIYUCIUTENBHON (PU3UKY;
® COOTBETCTBUE  coJepkaHusi W (opM  TpeabsBICHHS  337a4  TpeOOBaHHIM
roCyAapCTBEHHBIX MPOTrpamMM Mo (U3HKE;
® BO3MOYKHOCTh OOYYEHHUs aHAJIM3y YCIOBHUH 3KCIEPUMEHTAIBHO HAOJIIOAAEMBIX SIBICHUM,
paccMaTpuBaeMBbIX B 3a7a4e;
® BO3MOXHOCTb ()OPMHUPOBAHUS MTOCPEACTBOM COJIEP’KaHUS 3a7jad U METO/0B UX PELICHUs
HAay4YHOTO MHPOBO33PDEHHS M HAYYHOIO IOAXOJAa K M3YYEHHUIO SBJICHUN IPUPOABI,
aJICKBaTHBIX CTHJIIO MBIIUICHUS, B pAMKaX KOTOPOTO MOXKET OBbITh pelleHa 3ajaja;
® KM3HEHHBIX CUTYalUH U pa3BUTHUSI HAYYHOI'O MUPOBO33PEHUSI.
IIpennaraeMslii Kypc OpUEHTUPOBAaH Ha KOMMYHUKAaTUBHBIM UCCIIEOBATEIbCKUAN TTOAXO0/
B OOy4YeHHH, B KOTOPOM IPOCIIEKHBAIOTCA CIEAYIOIIUE OSTamnbl CYyObEKTHOW AEATEIbHOCTU
YUaIIUXCS U YUUTEINsl: COBMECTHOE TBOPUYECTBO YUUTENS U YHAIUXCSA [0 CO3aHUI0 (PU3HUECKOn
npoOJeMHON CUTYyallMM WM JAEATENBHOCTU MO MOoAOOpYy LKA 3ajad M0 M3y4aeMoil Teme —
aHaJ M3 HAWJICHHOW MpoOJeMHON cuTyanuu (3amauu) 4eTkoe (opmylmpoBaHue (Guanyueckon
yacTh MpoOnembl (3a7aud) BBLABIDKEHHE THUIOTE3 pa3paboTka Mojened ((pu3nvecKux,
MaTeMaTHYECKUX) MPOTHO3UPOBAHUE PE3YyJbTATOB PA3BUTUS BO BPEMEHH SKCIEPHUMEHTAIBHO
HaOJI0IaeMBIX SBJICHHIA  IPOBEpPKAa M KOPPEKTHPOBKA THIIOTE3 — HAXOXKACHUE PpEIICHUM
IIPOBEPKA U aHAJIU3 PEIICHUN —> INPEMJIOKEHUS 10 UCIOIb30BAaHUIO NOJIIyYECHHBIX PE3yJIbTaTOB
JUIsL TIOCTAaHOBKM M pEIIEHUs ApPyrux npoOiem (3azad) MO M3yyaeMoOW TeMme, 10 paHee
U3yUYEHHBIM TeMaM Kypca (PU3HKH, a TAKKe 110 TeMaM APYTUX MPEIMETOB €CTECTBEHHOHAYYHOTO
LIUKJIa, OLICHKA 3HAYECHMS.
OO0mme peKOMEHIAIUH K POBEICHUI0 3aHATHI
IIpu u3yueHun Kypca MOTYT BO3HUKHYTb METOAMUYECKHUE CIOXKHOCTHU, CBSA3AHHBIE C TEM,
YTO 3HAHUH 1O OOJBIIMHCTBY pa3/eNoB Kypca (HU3UKM Ha YPOBHE OCHOBHOM IIKOJIBI
HEJ0CTAaTOYHO 11 OCO3HAHHOTO BOCTIPUATHS PsJia pacCMaTpUBAeMbIX BOIIPOCOB U 3a7ad.
bonpmiasg d4acTte Marepuana, COCTABIIAIOINAs COAEPKAHUE MPHUKIAJHOTO Kypca,
COOTBETCTBYET TOCYAapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHAAPTy pu3mueckoro oOpa3oBaHus HA
OpOoQHUIBHOM YpOBHE, B CBSI3U, C U€M KypC HE CTOJIBKO pacUIMpseT Kpyr NMpeIMEeTHbIX 3HAHWH
yydalmxcs, CKOJbKO yriayOJsieT MX 3a CUeT YCWIEHHS HENpPEeAMETHBIX MHPOBO33PEHUECKON U
METOJI0JIOTHYECKON KOMIIOHEHT COEPIKAHHUS.
MeToabl ¥ OpraHu3auMoHHbIe GOpMbI 00yUeHMSI
JUia peanmm3zanuy Lened M 3aJad  JJAHHOIO IPUKJIAJHOTO Kypca IIpelaroJiaracrcs
UCTIONIb30BaTh  CleAyronme  (GOopMbl  3aHATHHA: TNPAKTHKYMBI 10  PELICHUIO  3ajad,
caMocCTosTeNIbHAas paboTa ydallMxcs, KOHCYJIbTAallMH, 3adyeT. Ha 3aHATHSAX NPUMEHSIOTCS
KOJJIGKTHBHbBIE M HWHIUBUAyaJbHBIE (OPMBI pabOTHI: MOCTAaHOBKA, pEIICHUS W OOCYKICHUS
peleHus 3aj1ad, MOJArOTOBKA K €IMHOMY HAIMOHAJIBHOMY TECTUPOBAHHIO, MOAOOp H
COCTaBJIEHHUE 3aJa4 Ha TeMy U T.1. [Ipennonaraercs Takke BBIIIOJHEHUE JOMAIIHUX 3aJaHUN 110
pemieHnio 3anad.  JloMuHaHTHOM e (OopMON yueHHsl JOJDKHA CTaTh MCCIEN0BATENbCKAs
JESTENIbHOCTh YUEHHKA, KOTOpasi MOXKET ObITh peain30BaHa Kak Ha 3aHATUSAX B KJlacce, Tak U B



XOJIe CaMOCTOSITEIbHON paboThl ydwamuxcs. Bce 3aHSATHA JODKHBI HOCHUTH TPOOJIEMHBIN
XapakTep M BKIIOYATh B C€0s1 CAMOCTOATEIHHYIO paboTy.
Metonpl 00ydeHUs, TpUMEHSIEMbIE B paMKax MNPUKIAJHOTO Kypca, MOTYT M JOJDKHBI
OBITH JOCTATOYHO pa3HooOpasHbIMH. [Ipexae Bcero 3TO wHccienoBaTelbcKas padoTa camux
YUYaIIuXCsl, COCTAaBJICHHE 000OMArOMuUX Ta0NMI, a TaKKe MOJArOTOBKA M 3allUTa YYaI[IMHCS
AITOPUTMOB peIlIeHUs 3a7ad. B 3aBUCHMOCTH OT MHAMBHUIYaJTbHOTO IUIAHA YYHUTENb JOJKEH
npeyIaraTh y4arumcst MoATOTOBIICHHBIN UM TIepeueHb 3a/1a4 Pa3IMYHOr0 YPOBHS CIIOKHOCTH.
[TomumoO uCCNEIOBATEIBCKOTO METOAA II€JIeCO00Pa3HO MCMOJIb30BAaHUE YACTHYHO-
MIOMCKOBOTO, MPOOJIEMHOTO HM3JIOKEHHs, a B OTACIBHBIX CIydasx HH(PpOpPMaIMOHHO-
wittoctpatuBHoro. IlocnenHuit Meron nHpuUMEHsieTCs B TOM clyyae, KOrjga y ydalquxcs
OTCYTCTBYET 0a3a, TO3BOJISFOIIAS CIIOJIE30BATh MPOAYKTUBHBIC METO/IBI.
CpencrBa o0yuenust
OCHOBHBIMH CpeICTBaMU OOYYEHUS PU U3YUCHUH TPUKIIATHOTO Kypca SBIISIOTCS:
e (usndecKue NprudopPHI;
e TpaduyUecKue WLTIOCTPALUU (CXEMbI, YEPTEKHU, TpauKn);
® UJAKTUYECKHE MaTepHallbl;
e yueOHMKM (PUBHKHU JJIS CTApIIUX KIACCOB CPEJHEH IIKOJIBI;
e yuebOHbIe mocodus no ¢pusnke, COOPHUKH 3a/1a4.
Opranusanusi CaMoOCTOATEIbHOI PadoThI
CamocTtosTenbHass paboTa mpeirnosaraeT co3laHue JAUJAKTUYECKOro KOMILIEKca 3ajad,
PEIIEHHBIX CaMOCTOSTEIFHO Ha OCHOBE HCIOJB30BAHUS KOHKPETHBIX 3aKOHOB (PH3MUYECKUX
Teopui, PyHIAMEHTAIBHBIX (U3NYECKUX 3aKOHOB, METOJOJOTHYECKUX MPUHLHUIOB (U3MKH, a
TaKXKE€ METOJIOB AKCIEPUMEHTAIBHOM, TEOPETUYECKOH U BBIYUCIUTENBHOW (HU3UKK U3
pa3IMYHbIX COOPHHUKOB 33/1a4 C OpHEHTalMel Ha MpoduiibHOe 00pa30BaHUE yUallIUXCsl.
OxuraeMbIMH pe3yibTATAMHU 3AHATHH ABJIAIOTCSH:
® pacupeHue 3HaHUI 00 OCHOBHBIX QJITOPUTMaX PEIICHHS 33aa4, Pa3IHIHBIX METOIaX
npuemMax pelieHus 3aaay;
® pa3BUTHE NIO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
Ha OCHOBE OITBITAa CAMOCTOSITEIILHOTO PUOOPETEHHS HOBBIX 3HAHUH, aHAIN3a M OI[CHKH
HOBOMH HH(OpMaIMH;
® CO3HATEIbHOE CAaMOONPEACICHHE YUCHUKA OTHOCUTEIBHO MPO(UIIs JanbHeHero
o0yueHHst Wi TPOPECCHOHATFHON IeATEIIEHOCTH;
® T[OJy4YeHHE MPEeICTaBICHHH O posid (U3HUKHU B MO3HAHUU MUPA, GUHUYECKUX U
MaTeMaTHYECKUX METOJ[aX MCCIeIOBAHMUS.
TpeGoBanusi K YDOBHIO OCBOEHHS COJIEPKAHUSA Kypca:
VYyamuecs J0KHBI yMeTh!
aHaAJM3UPOBATh (pU3HUECKOE SBJICHUE;
NPOTrOBapuBaTh BCIYX pEIlICHUE;
aHAJU3UPOBATH MOJTyUYEHHBII OTBET;
KJIaccu(UIMpPOBaTh MPEIOKEHHYO 3a71a4y;
COCTABJIAThH MPOCTEHININX 3a]1a4H;
MIOCJIETOBATEIBHO BBITIOIHSTH U IIPOTOBAPUBATH ATAITBI PEIICHHS 33]a91 cpenHen
TPYJIHOCTHU
BBIOMPATh pAllMOHAIBHBINA CIIOCO0 peIIeHus 3a/1a4H;
e pemarb KOMOMHUPOBAHHbIE 3a/1aUH;
® BJAJETh Pa3IMYHBIMU METOJIAMH PEIICHHS 33]a4: aHATUTUYECKAM, TpapruecKuM,
IKCIEPUMEHTAIBHBIM U T.1T.;
® BIIJIETh METOJAMH CAMOKOHTPOJISI M CAMOOIIEHKH

3. Coaep:xkanue Kypca



10 xiacc

Beenenue (1 yac)
Yro takoe pusznyeckas 3anaua. CocraB pusndeckoil 3agaun. duznyeckast TEOpHs U peLICHHE
3a/1a4. 3HaUYCHME 33724 B OOYUCHUHU U KU3HH.
Knaccugpukamus ¢usnueckux 3agad 1o TpeOOBaHUIO, COJAEp)KaHHIO, crocoly 3alaHus Hu
pemenus. [Ipumepsl 3a1a4 Bcex BUIOB.
CocraBnenue ¢usnueckux 3anad. OCHOBHbIE TpeOOBaHMs K cocTaBieHHIO 3anad. CrocoObl u
TEXHMKa cocTaBieHUs 3a1ad. [Ipumepsl 3a1a4 Bcex BUJIOB.
OO0ume TpeboBaHUS IMpHU pelIeHUH (U3MUECKUX 3a7ad. DTambl pelieHus (Gpu3nyeckon 3aaadm.
Pabora ¢ Texcrom 3amaun. AHanu3 (u3MUecKoro sBieHUS; (HOPMYIMpPOBKA HAECH, PEIICHUS
(mmaH peuieHus). BreimonHeHue miaHa pemieHus 3aaad. YucnoBoi pacuer. Vcnosnb3oBaHue
BBIUMCIUTEIbHON TEXHUKHU AJIs pacyeToB. AHanu3 peuieHus u ero 3HayeHue. OdopmiieHue
peleHusl.
TunuuHple HEAOCTATKU NP PEIIEHUU U OPOPMIIEHUH pelieHus Gpuznyeckon 3agaun. M3yuenue
OpUMEPOB pelieHus 3aaad. PaziauuHble mpueMbl U CHOCOOBI PEIIEHUs: alrOPUTMBbI, aHAJIOTHH,
reoMeTpuuecKue mprueMbsl. Meros pa3mepHocTell, rpaguueckue pemeHus 1 T. 1.

KunemarTuka (4 yaca)

PaccmoTpers o00mne MeToabl pelleHus 3aJad [0 KUHEMaTuKe. PellleHune pacueTHhIX H
rpaduuecKkux 3aJad Ha pPaBHOMEPHOE M PAaBHOYCKOPEHHOE JABIKEHHE. PemieHue 3agau Ha
CBOOOJHOE NaJeHUE U JBW)KEHHE Tela OpPOLIEHHOIO IMOJ YIJIOM K TOPHU30HTY. J[BHkeHue mo
okpyxHocTu. ITon6op, cocTaBneHre U pelIeHre M0 MHTEepecaM pPa3IMYHBIX CHOKETHBIX 3ajau:
3aHUMATEJIbHBIX, OSKCIIEPUMEHTAIBHBIX C OBITOBBIM COJAEpPKAHMEM, C TEXHUYECKUM U
COJIEp/KaHUEM.

Jlunamuka u craTuka (6 yacon)

KoopanHatHblii MEeTOJ pelIeHHUs 3ajay [0 MexaHuKe. PemieHue 3agady Ha OCHOBHBIE 3aKOHBI
JMHaMuKW: HprOTOHA, 3aKOHBI Uil CUJI TATOTEHHUS, YNPYTOCTH, TPEHHUS, CONPOTUBIICHHUS.
Pemienne 3amay Ha JBUMKEHHWE MAaTEPHAIBHOW TOYKH, CHUCTEMBI TOYEK, TBEPJOTO Tejla MOj
JIeiCTBHEM HECKOJILKUX CHII.

3aaun Ha OMpeielIeHNe XapaKTEPUCTUK PAaBHOBECHS PU3NICCKUX CUCTEM.

3aauM Ha TPUHIMI OTHOCUTEILHOCTU: KUHEMATUYECKHE U JIMHAMUYECKHE XapaKTePUCTUKU
JBIKEHUS TeJla B Pa3HbIX MHEPLHUATBHBIX CUCTEMAaX OTCUETa.

[TonGop, cocTaBaeHWe W pelIeHWe IO HHTEpecaM pPa3JuYHBbIX CIOKETHBIX  3aJay:
3aHUMATEIBHBIX, OJKCIIEPUMEHTAIBHBIX C OBITOBBIM COJCPKAHHEM, C TEXHHYECKUM U
KpaeBEIYECKUM COJIEP)KaHUEM, BOCHHO-TEXHUYECKUM COACPKAaHUEM.

DKCKypCHUH C LI€TbI0 0TOOpa JAHHBIX JUIsSl COCTABJICHUS 3a/1a4.

3akoHbI coxpaHeHusi (7 4acoB)

KJIaCCI/I(bI/IKaIII/IH 3aa4 MO0 MCXAHUKE: PCIICHUC 3aJja4 CpCACTBAMU KHHCMATUKH, TUHAMHKHU, C
MMOMOIIbIO 3aKOHOB, COXPAaHCHUA.

3a11aq1/1 Ha 3aKOH COXpaHCHHUSA HMITyJIbCa W PCAKTUBHOC ABUXCHUC. Baﬂaqn Ha OIIpECACICHUC
pa6OTI>I 1 MOIIHOCTH. 33,[[3.‘11/1 Ha 3aKOH COXpPAHCHHA U ITPCBPAILICHUSA MEXaHU4JeCKOn OHCPI'UH.
Pemienne 3amad HECKOJIBKHMMH criocobamu. CocTaBlieHHE 3aaa4 Ha 3aJaHHBbIC OOBEKTHI WU
SBJICHUA. BSaI/IMOHpOBepKa peuIacMbIX 3aaady. 3HAKOMCTBO C npuMEepaMn PCUICHUA 3aad II0
MCXAaHUKE peCHy6JII/IKaHCKI/IX U MCXKIAYHAPOJAHBIX OJIMMIINAN.



KoHcTpykTopckue 3agauu U 3a7adyd Ha IPOEKThI: MOJENb aKCEIEpOMETpa, MOJAEIb MasTHUKA
®dyko, MoJeNb KpOHIUTEHHA, MOJAENb IMyIIKH C MPOTHBOOTKATHBIM YCTPONCTBOM, HPOEKTHI
CaMOJIBWXKYILIUXCSI TEJIEKEK, IMPOEKTbl YCTPONCTB Ui HAOJMIOJEHUS HEBECOMOCTH, MOJEIb
aBTOKOJIE0ATEIbHON CUCTEMBI.

CTpoeHue M CBOIiCTBA ra3oB, KUAKOCTEl U TBEPABIX TeJ (4 yaca)

KadecTBeHHBIE 3a/auM Ha OCHOBHBIC IIOJIOKEHHSI W OCHOBHOE YpaBHEHHME MOJEKYJISPHO-
kuHernyeckoir teopun (MKT). 3agaum Ha onucaHue MOBEIEHUS UACATBHOIO raza: OCHOBHOE
ypaBHenne MKT, omnpenenenue CKOpocTH MOJEKYJ, XAapaKTEPUCTHKH COCTOSHUS Tras3a B
U30IIPOLIECCaX.

3ajauyM Ha CBOMCTBa IIapOB: UCIOJb30BaHUE YypaBHeHUs MenneneeBa — KianelipoHa,
XapaKTCPUCTHKA KPUTHYCCKOI'O COCTOSAHUA. 3az[aq1/1 Ha OIMCaHWEe SBICHUH IIOBEPXHOCTHOI'O
c10s1; paboTa CHJI IOBEPXHOCTHOI'O HATSXKEHMS, KaIWUISIPHbIE SIBICHUS, N30BITOYHOE JaBJICHHUE
B MBUIBHBIX ITy3bIpSX. 3a/1a4M Ha ONpeiesIeHue XapaKTePUCTUK BIAXKHOCTH BO3/1yXa.

3amaun Ha ONpeAeTCHHE XapaKTepUCTUK TBEPAOro Tena: abCONIOTHOE U OTHOCUTENIBHOE
yAJIMHEHUE, TEIIOBOE PacIIUpEeHue, 3arac IPOYHOCTH, CHJIA YIIPYTOCTH.

KauecTBeHHBIE 1 KONMMUYECTBEHHBIE 3a1a4M. Y CTHBINA JUAJIOT IIPU PELICHUH KaueCTBEHHBIX 3a]a4.
['paduyeckue u SKCIEpUMEHTANIBHBIE 3a/1a4H, 3a/1a4l OBITOBOTO COJEPKAHUS.

OcHoBbI TEpMOAUHAMUKH(4 Yaca)

KomOunupoBaHHble 3aJayd Ha TMEpPBbI 3aKOH TEPMOJMHAMUKU. 3aJayd Ha TEIJIOBbIE
JIBUTATEIH.

DKCKypcus ¢ 11eNIbio cOopa aHHBIX JJI COCTaBJICHUS 3ajau.

KoHcTpykTOpckue 3agaud M 3ajjaud Ha MPOEKTHI: MOJENb Ta30BOrO0 TEPMOMETPA; MOJEINb
NPEJOXPAaHUTEIBHOTO KIIallaHa Ha ONPE/IEIICHHOE JaBJIEHUE; MPOEKTHl UCIOIb30BAHUS T'a30BbIX
IPOLIECCOB ISl TOAAYM CUTHAJIOB, MOJENH TEIUIOBOM MAIIMHBI; IPOEKTHI MPAKTHYECKOTO
OTIpeIeJICHNUs paJyca TOHKUX KalUJUISIPOB.

DJleKTpUYeCKOe H MATHUTHOE NoJst (4 yaca)

XapaKTepucTHKa pelIeHus 3a/1a4 pas3jiena: ooIiee u pasHoe, IPUMEPHI U TPUEMBI PEIICHUSI.
3a11aq1/1 paSHI)IX BHUJIOB Ha OIIMCAHUC BHGKTpI/ILIeCKOFO I10JIs1 paSJII/I‘-IHBIMI/I Cpel[CTBaMI/II 3aKOHaAMH
COXpaHEHHUs 3apsga W 3aKoHOM KyJoHa, CHIIOBBIMH JIMHUSMH, HANPSODKEHHOCTHIO, Pa3HOCTHIO
MOTEHIMAJIOB, SHEepTrUel. Pemenne 3a1au Ha onMMcaHUue CUCTEM KOHIEHCATOPOB.

3a/aun pa3HBIX BUIOB HAa OMHCAaHWE MATrHUTHOTO TIOJIA TOKAa M €ro JACHCTBUSA: MarHUTHas
WHJYKIMS 1 MarHUTHBIN MOTOK, cuiia Amnepa u cuia JlopeHna.

Pemenne kauyecTBEHHBIX OSKCIEPUMEHTAIBHBIX 3aad C HCIIOJIB30BAHUEM JJIEKTPOMETPA,
MarHUTHOTO 30Ha U JIPyroro 000py/10BaHuUs.

IocTOSIHHBIN JIeKTPUYECKHI TOK B Pa3jIMYHbIX cpeaax (4 yaca)

3ajaud Ha pa3IUYHbIE TPHEMBbl pacdyeTa COMPOTUBIICHUS CIOXHBIX DJIEKTPUUECKHUX IETeH.
3aaun pa3HbIX BUJOB «a OMMCAHUE AIEKTPUUECKUX I[ENeil MOCTOSIHHOTO AJIEKTPUYECKOTO TOKa C
nomomipio 3akoHa Owma I 3aMKHYTOW 1enu, 3akoHa J[xoynss — JleHma, 3akoHOB
MOCIIE0BATENBHOTO M TapajuieabHOro coequHeHuil. O3Hakomiienne c¢ mpaBuiamu Kupxroda
npu penieHuH 3aaad. [locTtaHoBka W pemieHHe (PPOHTAIBHBIX SKCHEPUMEHTATBHBIX 3a7a4 Ha
orpezeNieHue MoKa3aHui MpUOOPOB MPHU U3MEHEHUU CONPOTHUBIICHUS T€X WM MHBIX YYaCTKOB
LEMW, Ha OMpEJEJICHUE COMPOTUBICHUN Yy4YacTKOB Ilemu U T. J. PelmieHue 3amad Ha pacuer
yyacTka 1enu, umeromeit 3/1C.



33.I[a‘~II/I Ha ONKMCaHWC IMOCTOAHHOTO OJJICKTPUUYCCKOIO TOKAa B JJICKTPOJIMTAX, BAKYyME, rasax,
MOJIYIIPOBOAHUKAX: XaAPAKTCPUCTHUKA HOCHTGJ’IGﬁ, XApaKTCPUCTHKA KOHKPCTHBIX SIBJICHUN M Aap.
Ka‘-IGCTBeHHI)IG, OKCIICPUMCHTAJIBHBIC, 3aHUMATCIBHBIC 3aaa4d, 3aJadyud C TCXHUYCCKUM
COJACPIKaHUCM, KOM6I/IHI/IpOBaHHLIC 3aJa4H.

KOHCprKTOpCKI/IG 3ala4 Ha IPOCKTHI: YCTAHOBKA JId HArpCBaHUA KHUAKOCTHU Ha 3aJaHHYIO
TEMIICPATYPY, MOACIIbL aBTOMATHYCCKOI'O YCTpOﬁCTBa C JJICKTPOMArHUTHBIM PEJIC, IMPOCKTHI U
MOACIHN OCBCIICHMHA, BBIIIPAMUTCIIb n  YCUIIUTCIIb Ha  IOJYOPOBOJHHUKAX, MOACIIN
HU3MCPUTCIIbHBIX HpI/I60pOB, MOZCIIN «YCPHOI'O SANIUKA».

DJIeKTPOMATHUTHBIE KOJIeOAHNUS H BOJIHbBI

(14 9)
33}13‘II/I Pa3HBIX BHJAOB Ha ONHWCAHUC ABJICHHA SHCKTpOMaFHHTHOfI HHAYKIOWH: 3aKOH
3JIEKTPOMAarHUTHOM MHIAYKIUU, TpaBuio JleHna, MHAyKTUBHOCTD.
3a1a4i Ha NEPEMEHHBIN AIEKTPUYECKUN TOK: XapaKTEPUCTHUKU MEPEMEHHOr0 3JEKTPUUECKOIO
TOKa, SJIEKTPUUECKHUE MAIIMHBI, TpaHCPOpMaTOpP.
33}13‘II/I Ha OIMCaHUC PA3JIMYHBIX CBOICTB SJICKTPOMArduTHBIX BOJIH: CKOPOCTb, OTPAXCHHC,
npenomiieHue, nHTephepeHIns, UPPaKIKs, MOIIpru3anus. 3a1a4u M0 TEOMETPUIECKON ONTHKE:
3epkana, ontuueckue cxembl. Kinaccudukanus 3agad no CTO u npuMepsl UX penieHus.
3ajaud Ha ONpENENIEHUE ONTUYECKOW CXEMbl, COAEp)KALEHCd B «YEPHOM  SIIUKE»:
KOHCTPYMPOBaHHE, INPHUEMBl W TPHUMEPHl pemieHus. ['pynnoBoe M KOJUIEKTHBHOE pEIICHUE
JKCIIEPUMEHTANBHBIX 3aJjad C HCIOJb30BaHHEM ocHuwuiorpadga, 3BYKOBOTO TeHEpaTropa,
TpanchopmaTopa, KOMILIEKTa MPUOOPOB ISl W3YYEHHUS] CBOWCTB SJECKTPOMArHUTHBIX BOJIH,
AIEKTPOU3MEPHUTEIHHBIX PUOOPOB.
DKCKypCHs C 1IeNbI0 cOOpa JaHHBIX JJIS COCTABIICHUS 3a/1a4.
Konctpykropckue 3aaun U 3a7jaud Ha NPOEKTHI: IUIOCKUW KOHAEHCATOP 3aJlaHHOM €MKOCTH,
TeHEePATOPhI PA3IMYHBIX KOJeOaHUN, MPUOOP AJIT U3MEPEHHS OCBEIIEHHOCTH, MOJCIh Mepeaadn
ANEKTPOIHEPTHH U AP.
O0o0maree 3aHATHE 110 METOXAM U IPUEMAM pellleHUus (PU3HYECKUX 3a1a4



KasiennapHo — TemaTnyeckoe IVIaHMPOBaHHe

10 kaacc
Tema 3aHaATHA KoanyectBo Jara
4acoB
Beenenne (1 uac)

1 Dusnyeckas 3amayga. 1
Knaccudukanus 3anau. [IpaBuna u mpuemsl
penieHus GU3NYeCcKuX 3a1au.

Kunemaruka (4 yaca)

2 OcHOBHbIE 3aKOHBI U TOHSTHS KUHEMATUKH. 1

3 Pemenne pacueTHbIX U rpaguecKkux 3ajad Ha 1
pPaBHOMEPHOE JBHKEHHE.

4 Pemienue 3a1ad Ha paBHOYCKOPEHHOE JBUKECHUE 1

5 JIBukeHue 1o oKpy>kHOCTH. Perienne 3amad. 1

JAunHaMuka u craTuka (6 4acoB)

6 KoopauHaTHBIN METON penieHus 3a1ad 1o 1
MexaHuke. Pemienue 3a1a4 Ha OCHOBHbBIE 3aKOHBI
TuHaMUKA: HbI0TOHA, 3aKOHBI JJIS1 CHIT
TATOTEHUS], YIIPYTOCTH, TPEHUS, COMPOTUBIICHHUS.

7 Pewenue 3ana4 Ha ABMKEHUE MAaTEPUAIIBHON 1
TOYKH, CUCTEMBbI TOUEK, TBEPJIOTO TeJa MO/

JIEUCTBUEM HECKOJILKUX CHIIL.

8 3aaun Ha ompeeNieHue XapaKTEPUCTUK 1
paBHOBECHS] PU3NUECKUX CHCTEM.

9 3aayy Ha IPUHIIUIT OTHOCUTEIbHOCTH: 1
KHHEMAaTUICCKUE W TUHAMHYCCKHE
XapaKTePUCTHUKU JIBIKCHUS TEJla B Pa3HBIX
WHEPIMAITBHBIX CUCTEMaX OTCYETA.

10 | IToxOop, cocTaBieHue U peleHue 3aa4 1o 1
HUHTEpECaM.

11 | ®usnyeckas OTUMIHAJA. 1

3akonbl coxpaHenus (7 4acoB)

12 | Knaccuduxanus 3agad o MeXaHHUKe: pelieHne 1
3aJa4 cpeIcTBaMU KMHEMAaTUKH, JUHAMUKH, C
MOMOIIBIO 32KOHOB COXPAaHECHHSI.

13 | 3amauyum Ha 3aKOH COXpPAaHECHHSI HMITYJIbCA U 1
PEaKTHBHOE JIBUKCHUE.

14 | Bagaum Ha omnpeesieHUe paboThl U MOLTHOCTH. 1

15 | 3amauym Ha 3aKOH COXpaHEHMsI U MTPEBPALECHUS 1
MEXaHHUYECKOH sHepruu. Pemienue 3agau
HECKOJIbKMMH CIIOCO0aMH.

16 | CocraBieHue 3aa4 Ha 3aJJaHHbIC OOBEKTHI UITH 1
siBIIeHHs. B3anmorpoBepka pemaemMbpIx 3a1ad.

17 | 3HaKoMCTBO ¢ IpUMEpPaMU peIIeHUs 3a/1a4 10 1
MEXaHHUKE PECIyOITMKAaHCKUX W MEXTyHAPOTHBIX
OJIUMITHA].

18 Ddusnyeckas oIuMIIAaaA. 1

CTpoeHne M CBOIiCTBA ra3oB, :KUAKOCTEl 1 TBEPABIX T (4uaca)

19 | KauecTBeHHBIE 3a/]Ja4l HA OCHOBHBIE MOJIOKEHUS 1

N OCHOBHOC YpPaBHCHHEC MOJICKYJIAPHO-




kuHeTnaeckoit reopuu (MKT).

20

3a,uaq1/1 Ha OIIMCAaHHUEC ITOBECACHUA NACATIBHOI'O
raza: ocHoBHoe ypaBHeHue MKT, onpenenenne
CKOPOCTH MOJIEKYJ, XapaKTEPUCTUKU COCTOSTHUS
rasa B M30mpolieccax.

21

3ajaun Ha CBOMCTBA MAPOB: UCIIOIH30BAHUE
ypaBHeHus1 MenaeneeBa—Kitaneipona,
XapaKTEPUCTUKA KPUTUUECKOTO COCTOSTHUSL.

22

3aaun Ha onpeziesieHue XapakKTePUCTUK
TBEP/OI0 TeJa: a0COIOTHOE U OTHOCUTEIILHOE
yAJIMHEHHE, TEIUIOBOE paclIupeHue, 3amac
MIPOYHOCTH, CHJIA YIPYTOCTH.

OcHoBBbI TEpMOAUHAMUKH (4 yaca)

23

Kom0OunupoBaHHbI€ 3a71a4ui Ha MEPBbII 3aKOH
TEPMOJAVHAMUKH.

24

3aaun Ha TEIUIOBBIE IBUTATENH.

25

KOHCTPYKTOPCKI/IG 3aa4U 1 3a1d41 Ha ITPOCKTHI:

26

dusnyeckas OJIMMIIMazaa

dueKTpUYecKoe noJe (4 yaca)

27

XapakTepucTHKa peleHus 3a/1a4d pa3aena:
oOluiee U pa3HoE, IPUMEPBI U IPUEMBbI PELICHHUSL.

28

33.,[[3‘11/1 Ppa3HbIX BUI0OB Ha OIIMCaHHuC
SJICKTPHUYCCKOT'O IT0JIA pa3JIMYHBIMU CPEACTBAMU:
3aKOHaMH  COXpaHCHUA 3apsgaa W 3aKOHOM
Ky.]'IOHa, CHJIOBBIMHU JIMHUAMU,
HAIPA)KCHHOCTBIO.

29

3a)1atm Pa3HBIX BUAOB HA OITMCAaHUC
SJICKTPHUYCCKOI'O IOJIA pa3JIMYHbIMU CPCACTBAMU:
PA3HOCTHIO IMOTCHIIMAJIOB, BHCpFHGﬁ.

30

Pemienne  3agay Ha  ONKMCAHUE  CHCTEM
KOHJICHCATOPOB.

IlocTosIHHBIN 3JIEKTPUYECKHIl TOK B pa3JIMYHBIX cpeaax (4 yaca)

31

3a/aun Ha pa3IUYHBIC IPUEMBI pacueTa
COTPOTHUBIICHUS CIIOKHBIX DJIEKTPUUECKHUX
nenei.

1

32

Pemenne 3aad Ha pacder ydacTka Lenu,
umeromei DJIC. [locranoBKka u penieHue
(pOHTANBHBIX YKCIIEPUMEHTAIBHBIX 3a71a4 Ha
onpeeseHre oKa3aHuil MpruOOpPOB.

33

Pemenue 3aad Ha pacder ydacTka Lenu,
umetromei DJ1C. [locranoBKka u penieHue
(pOHTANBHBIX YKCIIEPUMEHTAIBHBIX 337134 Ha
onpeiesIeHre TOKa3aHuil MpuOOPOB.

34

3a11aq1/1 Ha OIMCaHUuC IMMOCTOAHHOI'O
QJICKTPHUUYCCKOI'O TOKA B JICKTPOJIMTAX, BAKYYMEC,
ra3ax, IoJiyrmpoBOJHUKAX.
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