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Kanennapuo-rematudeckoe miianuposanue Ha 2023-2024 yu. r.
Knacc 10 xacc

VYuurenar YepnsaxkoBa Exarepuna [laBioBHa

Bcero 3aroa 34 gaca, B Hemenro 1 dac.
[ImaHnpoBaHue COCTABIEHO HA OCHOBE:

1. ®enepanbHOr0 KOMIOHEHTA TOCYIAPCTBEHHOTO cTaHAapTa ob1iero oopasoBanus, 2004

2. «IIporpamMmbl  37eKTHBHBIX KypcoB. Pusumka. 9-11 xkmaccel. IlpodunbHoe o0yueHuey,
cocraButenb: B.A. KoposuH, - «/Ipoda», 2007 r.;

3. ABTOpCKOM mporpaMMbl «MeToibl pemenus Gpuznueckunx 3amaau»: B.A. Opros, FO.A. Caypos,
- M.: Ipoda, 2005

YueOuuku:

1. ®usuka. Mexanuka. 10 k1. [IpodunbHeli ypoBeHb: yued. st 00111e00pa3oBaTenbHBIX
yupexxaenuii/ bamamos M.M., 'omonosa A.W., Jloaunkuii A.b. 1 1p.; noxa pen.
Msxkumesa . A. — M.: JIpoda, 2007

2. Dusuka. MoaekynsapHas ¢pusrka. TepmoanHamuka. 10 ki1.; yue0. 11 yriiyOJeHHOro
n3yuenns ¢usukn/ Makunmes [.A., Cunskos A.3 — M.: Ipoda, 2006

3. Pwusuka. DnexkrpoaunHamuka. 10-11kma.; yueO. g yrayOJIEeHHOro u3y4eHus HU3HKH/
Mskumes I'.A., Cunskos A.3., Cio6oackos b.A. — M.: JIpoda, 2006

JononHuTenpHas Jureparypa:

Yuebuuk OpioB B.A., Tematuueckue tectsl o gusuke, 10 xmacc. — M.: Bepoym, 2005.
Yueonuk A.E. Mapon. ®uszuka 10-11. Jlunaktuaeckue matepuansl. — M.: JIpoda 2005
Tecter o ¢usuke. 10 kmacc/Yeborapéra A.B. — M.: «Dx3amen», 2009

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

[TosicauTenpHas 3anucKa

OO6mias xapakTepucTuka Kypca

Copepxanue Kypca

KanengapHo-TemaTnieckoe MjIaHUpOBaHUE
[Tepedyenp yueOHO-METOIMUYECKUX CPEACTB O0yUCHHS



IlosicHuTEeNbLHAA 3aNICKA

Bcero yacoB Ha u3yueHue nporpamMmmsli: 34
KoanuectBo yacos B Hepemro: 1
Pabouyast mporpamma 371€KTUBHOTO Kypca 1o ¢usuke «Pemenus 3aaad no ¢puszuke» Ha 2023—
2024 yueOHBIN TOJ cOCTaBlieHa Ha ocHOBE «lIporpaMMBbl 3JEKTHBHBIX KypcoB. ®Pusmka. 9-11
knaccsl. [IpodunbpHoe o0yuenuey, cocraBurens: B.A.KoposuH, - «Ipoda», 2007 r.
ABTOpcKoi nporpammsel «MeToibl pemieHust pusndeckux 3agau»: B.A. Op:os, 0.A. Caypos, -
M.: [Ipoda, 2005 r.
s _peanusaiuu mporpaMMbl HCTIONB30BaHO ydeOHoe mocodue: B.A. Opinos, HO.A. Caypos
«IIpaxTuka pemenus puznueckux 3anay. 10-11 knaccw», - «Bentana-I'pad», 2010 r.
Kypc paccuntan Ha 1 rox o0yuenus
Ileab 3JIeKTUBHOIO Kypca:
CdopmupoBaTh HaBBIKM M YMEHMsS PELICHHs 3a]lad BBICOKOI'O YPOBHSI CIIOXXHOCTH IO
dusuxe.
3agaum Kypcea:
®  U3y4YUTh KJIACCU(PUKALMIO, IPUEMBI M METO/IbI PELIEHHUS 3a/1a4 MOBBIIIECHHOM CI0XKHOCTH;
®  PACHIMPUTH U CUCTEMATU3UPOBATH MPAKTUYECKHUE HABBIKU PELICHUS 3a/1a4;
® pa3BUTHE [103HABATEIbHBIX HHTEPECOB, HHTEUIEKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IIPOILIECCE pACIIMPEHuUs (PU3NYECKHX 3a]1a4 U CAMOCTOSTEIILHOTO MTPHOOPETEHUSI HOBBIX
3HAHU

2. O0masi XapakTepucTHKA Kypca

IIpouecc pemeHns 3agad CIIy>)KMT OJHUM W3 CPEICTB OBJIAJCHHUS CUCTEMOM Hay4HBIX
3HaHUH TI0 TOMY MJIM MHOMY YydeOHOMY mpeamery. OCOOEHHO BeMKa ero poJib Mpu 00yUeHUH
(busuke, rue 3a1a4u BHICTYNAIOT ACHCTBEHHBIM CPEICTBOM (hOPMUPOBAHMS OCHOBOIOJIAraOIINX
¢u3nueckux 3HaHUM M yMmMeHuil. B mpouecce perienusi oOydaronyecs OBJIaJeBalOT METOAAMHU
WCCJICIOBAHMSI PA3JINYHBIX SIBJICHUM NPUPOJBI, 3HAKOMATCSA C HOBBIMHU IIPOIPECCUBHBIMU MIEIMU
U B3IJISJIaMU, C OTKPBITUSIMU OTE€YECTBEHHBIX YUEHBIX, C JOCTHKEHUSIMH OTE€UECTBEHHON HayKu
U TEXHUKHU, C HOBBIMHU MPOPECCUIMHU.

[IporpaMMa  2I€KTUBHOTO  Kypca  OpUEHTHPYET  YuuTelsd Ha  JalbHEiIIee
COBEpUICHCTBOBAHUE YK€ YCBOEHHBIX OOy4YaloIIMMHUCS 3HAHUW W yMeHul. Jlns storo Bes
IporpaMMa JeIuTCs Ha HECKOJIBKO pa3fesioB. B mporpamme BbIIE€NIEHBI OCHOBHBIE pa3JIeibl
HIKOJILHOTO Kypca (PU3UKH, B HaYajle U3yUeHUsI KOTOPBIX C YUaIlUMUCS MMOBTOPSIOTCS OCHOBHbIE
3aKOHBl U (hopMynBl JaHHOro pasaena. Ilpum mombope 3agauy Mo KaXkaAoOMY pasfeny MOXKHO
UCIIOJIb30BaTh BBIUMCIIUTEIbHbIE, KAUECTBEHHbIE, IpauuecKue, IKCIepUMEHTaIbHbIE 3a/auH.

B nHauane u3yueHus Kypca JaeTcs ABa YpPOKa, LEJIbI0 KOTOPBIX SIBISETCS 3HAKOMCTBO
yyalmxcs ¢ MOHATHEM «3a/ayay, X Kilaccu(]uKalrel U OCHOBHBIMHU CIIOCOOAMU pPEIIEHUS.
Bonbioe 3HaueHne gaeTcs alropuTMy, KOTOPBIH (POPMHUPYET MBICIUTENbHBIE ONepaIlH: aHAIN3
YCIIOBUS 33J]auH, A0TaJiKa, IPOEKT PEIlIeHNs, BbIIBUKEHNE TUIIOTE3bI (pElIeHNE), BBIBO/L.

B 10 kmacce mpu pemieHHH 3a1a4 0co00€ BHUMAaHME YJIENSETCs MOCIeJ0BATEIbHOCTU
NeicTBUM, aHanu3y (U3MYECKOro SBJIEHUS, MPOTOBApUBAHHMIO BCIYyX pPEIICHUS, aHAINU3Y
NIOJly4eHHOro oTBeTa. Ecim B Hawasle pasziena Uil WUIIOCTpPAlMM MCIHOJB3YIOTCS 3aJadd U3
MEXaHUKH, MOJIEKYJIIPHOU (U3MKH, JIEKTPOJUHAMHUKH, TO B JJabHEHILIEM pEIIaloTcs 3aauu U3
paszenoB Kypca ¢usuku 11 kimacca.

[Ipu noBTOpeHHH 0000LIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETUYECKUI MaTepHal, Tak
U IIPUEMBI PEIICHUs 3a1ad, IPUHUMAIOTCS BO BHUMAaHHUE LEJIM MMOBTOPEHUS NPU MOJATOTOBKE K
€JMHOMY I'OCYJJapCTBEHHOMY JK3aMEHY.

IIpu pemiennu 3agay MO MEXaHUKE, MOJIEKYJIIPHON (PH3HKE, FIMEKTPOJUHAMUKE TJIaBHOE
BHHMaHue oOpamiaercss Ha (OpMUPOBAHHWE YMEHMH pellaTh 3a/add, Ha HAKOIUICHHE OIbITa
pelIeHus 3a1a4 pa3IMuyHON TPYIHOCTH.
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B koHue wusyueHuss ocHOBHbIX TeM («KuHemaTmka M JOuHamuka», «MolekymispHas
buzukay, «IEKTPOANHAMUKAY) IPOBOAATCS UTOTOBBIC 3aHATUSA B (pOpME MPOBEPOUHBIX padoT,
3aJaHis KOTOPBIX COCTABIIEHBI HA OCHOBE OTKPHITHIX 0a3 EI'D mo ¢umsuke wactu «B» u yactu
«C». PaboTbl paccuuTaHbl Ha JBa yaca, cojepxkar oT 5 mo 10 3amau, nBa Bapuanta. [locne
U3y4eHUs HeOOIbIINX TeM («3aKkoHbl coxpaHeHus. ['uapocratuka», « OCHOBBI TEPMOAMHAMUKIY,
«BoHOBBIE U KBaHTOBBIE CBOMCTBA CBETA») NMPOBOAATCS 3aHATHUS B (pOpMe TECTOBOM pabOThI Ha
1 yac, coneprkaieit 3aganust u3 EI'D (yacth «A» 1 yactb «By).

IIpuHuMnbI 0TOOPa COAEP/KAHMA M OPTAHM3ALMHN Y4eOHOI0 MaTepHaJa:
® COOTBETCTBUE COJEp)KaHHs 3a7ady YpPOBHIO KIIACCHUECKOW (DU3UKHU, BBIIEPKABIINX

IPOBEPKY BpEMEHEM, a TaKKe YpPOBHIO pa3BUTHS COBPEMEHHOM (QU3UKU, C

BO3MOXKHOCTBIO TIOCTPOEHHUSI B Ipolecce pelIeHUs (U3NYECKUX U MaTeMaTHYECKUX

Mojiesiell M3ydyaeMbIX OOBEKTOB C Pa3IM4YHON CTENEHbIO JEeTalu3allid, pealn3yeMoi Ha

OCHOBE IPHMEHEHHs: KOHKPETHBIX 3aKOHOB (M3WYECKUX TeopuH, (pyHIaMeHTaIbHbBIX

(Gu3NYECKUX 3aKOHOB, METOJOJIOTMYECKUX MPUHIUIOB (PU3UKHU, a TaKkKe METO/]0B

HKCIEPUMEHTAIBHOM, TEOPETUUECKOI U BEIYUCIUTENBHON (PU3UKY;

® COOTBETCTBUE  coJepkaHus W (opM  TpeabsBICHHUS  337a4  TpeOOBaHHIM
roCyAapCTBEHHBIX MPOTrpamMM Mo (U3HKE;

® BO3MOYKHOCTh OOYYEHHUs aHAJIM3y YCIOBHUH 3KCIEPUMEHTAIBHO HAOJIIOJAEMBIX SIBICHUM,
paccMaTpuBaeMBbIX B 337a4e;

® BO3MOXHOCTb ()OPMUPOBAHUS MTOCPEACTBOM COJIEP’KaHUS 3a7jad U METO/IOB UX PELICHUs

HAay4YHOTO MHPOBO33PDEHHS M HAYYHOIO IOAXOJAa K M3YYEHHUIO SBJICHUI IPUPOABI,

aJICKBATHBIX CTHJIIO MBIIUICHUS, B pAMKaX KOTOPOTO MOXKET OBbITh pelleHa 3ajaua;

® KM3HEHHBIX CUTYalUH U pa3BUTHSI HAYYHOI'O MUPOBO33PEHUSI.

IIpennaraeMslii Kypc OpUEHTUPOBAaH HA KOMMYHUKAaTUBHBIM UCCIIEOBATEIbCKUAN MTOAXO0/
B OOy4YeHHMH, B KOTOPOM IPOCIIEKHBAIOTCA CIEAYIOIIUE OSTamnbl CYyObEKTHOW AEATEIbHOCTU
YUaIIUXCS U YUUTENsl: COBMECTHOE TBOPUYECTBO YUUTENS U YHAIUXCSA 110 CO3JaHUI0 (pU3HUECcKOn
npoOJeMHON CUTyallMl WM JAEATENBHOCTU MO MOoAOOpYy LKA 3ajad M0 M3y4aeMoil Teme —
aHaJ M3 HAWJICHHOW MpoOJIeMHOW cuTyaluu (3amauu) 4eTkoe (opmylmpoBaHue (Gu3ndeckon
yacTh MpoOnembl (3a7aud) BBLABIDKEHHE THUIOTE3 pa3paboTka Mojened ((pu3n4ecKux,
MaTeMaTUYECKUX) MPOTHO3UPOBAHUE PE3YyJbTATOB PA3BUTUS BO BPEMEHHM SKCIEPUMEHTAIBHO
HaOJIO/IaeMBIX SBJICHHHA  IPOBEpPKAa M KOPPEKTHPOBKA THIIOTE3 — HAXOXKACHUE PpEIICHUI
IIPOBEPKA U aHAJIM3 PEIICHUN —> INPEIIOKEHUS 10 UCIOIb30BAaHUIO NOJIyYECHHBIX PE3yJIbTaTOB
JUIsL TIOCTAaHOBKM M pEIIEHUs ApPyrux mnpoOiem (3azad) MO M3yyaeMoW TeMme, 10 paHee
U3yUYEHHBIM TeMaM Kypca (PU3HKH, a TaKKe [0 TeMaM APYTUX MPEeIMETOB €CTECTBEHHOHAYYHOTO
IIUKJIa, OLICHKA 3HAYECHMS.

OO0mme peKOMEHIAIUM K POBEICHUI0 3aHATHI

IIpu u3yueHun Kypca MOTYT BO3HUKHYTb METOAMUYECKHUE CIOXKHOCTHU, CBA3AHHBIE C TEM,
YTO 3HAHUH 1O OOJBIIMHCTBY pa3/eNoB Kypca (U3UKM Ha YPOBHE OCHOBHOM IIKOJIBI
HEJ0CTAaTOYHO 11 OCO3HAHHOT'O BOCTIPUSATHS PsJla pacCMaTpUBAEMbIX BOIIPOCOB U 3aJad.

bonpmiasgs d4acTte Marepuana, COCTABIIAIOINAs COJAEPKAHUE MPHUKIAJHOTO Kypca,
COOTBETCTBYET T'OCYAapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHAAPTy (pu3mueckoro oOpa3oBaHus Ha
OpOoQHUIBHOM YpOBHE, B CBSI3U, C U€M KypC HE CTOJIBKO pacLIMpseT Kpyr NMpeIMEeTHbIX 3HaHWN
yydalmxcs, CKOJbKO YriayOlsieT MX 3a CUeT YCWIEHHS HENpPEAMETHBIX MHPOBO33PEHUECKON U
METOI0JIOTHYECKON KOMIIOHEHT CONEPIKAHHUS.

MeToabl M OpraHu3anMoHHble GOpMbI 00yUeHMSI

JUia peanmm3zanuy Lened M 3aJad  JAHHOIO IPUKJIAJHOTO Kypca IIpelaroJiaracrcs
UCTIONIb30BaTh  CleAyrone  (GOopMbl  3aHATHHA: TNPAKTHKYMBI 10  PELICHHIO  3ajad,
caMoCTosTeNIbHAas pabdoTa ydalluxcs, KOHCYJbTAallMH, 3adyeT. Ha 3aHATHSAX NPUMEHSIOTCS
KOJJIGKTHBHBIE M HWHIUBUAyalbHBIE (OPMBI pabOTHI: MOCTAaHOBKA, pEIICHUS W OOCYKICHUS
peleHus 3ajad, MOJArOTOBKA K €IMHOMY HAIMOHAIBHOMY TECTUPOBAHHIO, MOAOOp H
COCTaBJIEHHUE 3aJa4 Ha TeMy U T.1. [Ipennonaraercs Takxe BBIITOJHEHUE JOMAIIHUX 3aJaHUMN 110
pemieHnio 3anad.  JloMuHaHTHOM e (OopMOH yueHHMs] JOJDKHA CTaTh MCCIEN0BATENbCKAs



JeSTENIbHOCTh YUEHHKA, KOTOpasi MOXKET ObITh peain30BaHa Kak Ha 3aHATUSAX B KJlacce, Tak U B
XOJIe CaMOCTOSITENbHON paboThl ywamuxcs. Bce 3aHATHA JOKHBI HOCHUTH NPOOJIEMHBIH
XapakTep M BKIIOYATH B C€0S CAMOCTOATEIBHYIO padoTy.
Mertoapl 00ydeHusi, IpUMEHsEMble B paMKax HPUKIAJHOTO Kypca, MOTYT M JOJKHBI
OBITh JTOCTaTOYHO pa3HooOpasHbIMH. [Ipekae Bcero 3TO HccienoBaTeNbekas paboTra caMux
yUalluxcsl, cOCTaBlIeHHE 0000MIaromuX TabJUI, a TaKKe MOArOTOBKA M 3allluTa yYalUMHCS
QITOPUTMOB pEIleHUs 337ad. B 3aBUCHMOCTH OT MHAMBHUIYaJbHOTO IUIAHA YYHUTENb JIOJKEH
npelarath yJarumcst oAroTOBJICHHbIN UM MepedeHb 3a/1a4 pa3IMyHOro YPOBHS CIIOKHOCTH.
[Tomumo ucCCeqOBATENBCKOTO METO/A 1I€JIECO00PAa3HO MCHOJIb30BAaHUE YaCTHYHO-
IIOMCKOBOTIO, IPOOJIEMHOTO M3JIOKEHHs, a B OTAEIbHBIX CIyyasX HH()OpPMaIMOHHO-
wuttoctpatuBHoro. Ilocneanuit mMeTton mNpuMeHSieTCsT B TOM Ciy4ae, KOrja y Ydaluxcs
OTCYTCTBYET 0a3a, MO3BOJISIIOIIAS UCIIOJIb30BATh MPOAYKTUBHBIE METO/BI.
CpencrBa o0yuenust
OCHOBHBIMU CpeICTBaMU 00y4EHUS MPU U3YUECHUH NMPUKIATHOTO Kypca SBIISIOTCS:
e (usnyeckue npudOpHI;
rpaduuecKkre WUTIOCTPALUU (CXeMBbI, YePTeKH, rpaduKkn);
JUIAKTUYECKUE MaTepUallbl;
y4eOHUKU (PU3HMKU JIJIS1 CTApIIUX KIACCOB CPEIHEH IIKOJIbI;
yueOHbIe TocoOus Mo (pu3uKe, COOPHUKHU 3a1ad.
OpraHu3anusi caMoCTOsITeJIbHOH padoThI
CamocrosTenbHas pabdoTa MpennojaracT Co3/JAaHue TUAAKTUYECKOro KOMIUIEKca 3ajad,
PELICHHBIX CAMOCTOSITEIbHO HAa OCHOBE HCIOJIb30BAHUS KOHKPETHBIX 3aKOHOB (PU3MUECKUX
TEOpHid, PyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB, METOJOJIOTHYECKUX MPUHIUIOB (U3UKH, a
TaKXKe METOJIOB JKCIEPUMEHTAIbHOM, TEOPETUYECKOH U BBIYUCIUTEIbHOH (U3UKU U3
pa3IMYHBIX COOPHUKOB 337124 C OpUEHTALEH Ha MpoHuIbHOE 00pa30BaHKE YUaIUXCS.
O:xuaaeMbIMU pe3yJIbTATAMM 3aHATHH SABJISIOTCH:
® pacuMpeHHe 3HaHUI 00 OCHOBHBIX aITOPUTMaX pPelleHHs 3a/1a4, pa3INuHbIX METOaX
pUeMax pelieHus 3a/1ay;
® pa3BUTHE II03HABATEIIHBIX MHTEPECOB, HHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
Ha OCHOBE OIIbITA CAMOCTOSITEIIbHOIO MPUOOPETEHHSI HOBBIX 3HAHUH, aHAIN3a U OLICHKH
HOBOW MH(pOpMaLUY;
® CO3HAaTeNIbHOE CaMOONpeEICHHE YUeHUKA OTHOCUTENBHO NMPO(UIs JaibHeiero
o0yueHHst Wi PpopECCUOHATBHON 1EATEIbHOCTH;
® TOJy4YCHHE MPEACTABICHUH O poJii PU3UKHU B MO3HAHUU MHUPA, PU3HUECKUX U
MaTeMaTHYeCKUX METOJJaX MCCIel0BaHHUS.
TpeOoBaHMsi K yPOBHIO OCBOCHHUS COJIEPKAHUSA Kypca:
VYyamuecs 10IKHBI yMeTh!
aHAIM3UPOBATh PUBNYECKOE SBIICHUE;
MIPOrOBAPUBATH BCIIYX PEIICHHUE;
aHaAJM3UPOBATh MOJyUYEHHBII OTBET;
KJIaccu(UIMpPOBaTh NPEJIOKEHHYIO 3aj1auy;
COCTaBJIATh NPOCTEHIINX 3a/1a4H;
MOCJIEI0BATEIBHO BBITIOJIHATH U MPOTOBAPUBATH ATAIIB PELICHUS 3a]auu cpeaHei
TPYAHOCTH
BbIOMpATh pallMOHATIBHBIN CIIOCO0 pelIeHUs 3a/1a4H;
e pemiaTb KOMOMHUPOBAHHBIE 33/1a4H;
® BJIAJIETh PA3TUYHBIMU METOJAMHU PEIICHUS 33a/1a4: AHAIUTUYECKUM, TIpadUyecKuM,
HKCIIEPUMEHTAIBHBIM U T.1.;
® BJIAJICTh METOJAMH CAMOKOHTPOJIS M CAMOOLIEHKHI



3. Conep:xanue Kypca
10 kmacc

BBenenue (1 yac)
UYro takoe pusmyeckas 3amaua. CocraB ¢pusndeckoit 3amaun. Ouzndeckast TCOPHsI U PELICHNE
3a/a4. 3HaueHue 3a7a4 B 00y4YEeHUHU U JKU3HH.
Knaccudpukanus Qusmdecknx 3amad 1mo TpeOOBAHHIO, COACPKAHHIO, CIIOCOOY 3aJaHus U
pemienus. [Ipumepsl 3a1a4 Bcex BUIOB.
CocraBnenue (pusnuecknx 3amad. OcCHOBHBIE TpeOOBaHUS K COCTaBiCHHIO 3aaad. CrocoObl u
TEXHHMKa COCTaBleHUs 3a1a4. [I[pumepsl 3a1a4 BCeX BUIOB.
OO6mume TpeboBaHUsI TP pelieHUH (PU3MUECKUX 3a/1ad. JTallbl penieHuss (GU3NIECKON 3adadu.
PaGora ¢ Texcrom 3amauu. AHanu3 (pU3MUECKOro sBIEHUS; (HOPMYIHPOBKA UACH, PEIICHUS
(mnan peumienus). BpinmonHenue ruiaHa pemieHus 3afadd. YucioBoil pacuer. Vcmnonb3zoBaHue
BBIUMCIUTENFHON TEXHHKHU A pacyeToB. AHamu3 perieHuss u ero 3Hadenue. Odopmienue
peleHus.
TunuuHple HEAOCTATKU MPU PEIICHUH U 0POPMIICHUU perieHus (puznueckoit 3anaun. M3ydenue
MPUMEPOB PEIICHUs 3a7ad. Pa3imyHble MPUEMbl U CIIOCOOBI PEHICHUS: aJTOPUTMBI, aHAIOTHH,
reoMeTpuuecKkue npuemMsl. MeTos pa3mepHocTeil, rpaduueckre pereHus u T. .

Kunemaruka (4 yaca)

Paccmorpers oOmme MeTonbpl pelieHus 3ahady Mo KUHEMaTHKe. PeleHue pacueTHBIX H
rpadguyeckux 3ajady Ha PaBHOMEPHOE U pPAaBHOYCKOpEHHOE JBMkKeHHE. Pemienue 3amad Ha
CcBOOOJIHOE MaJieHUe U JABIKEHHE Tejla OpOLICHHOTO MOJA YIJIOM K TOPU30HTY. JBHXKeHue 1o
okpyxHoctu. [log0bop, cocTaBieHue U pelleHre M0 MHTEepecaM Pa3IMYHBbIX CIOKETHBIX 3ajau:
3aHUMATENbHBIX, AKCIEPUMEHTANbHBIX C OBITOBBIM COAEpP)KAaHUEM, C TEXHUYECKUM H
COJIEpIKaHUEM.

JAunamMuka u ctaTuka (6 yacoB)

Koopaunathbeiii MeTOJ; pelieHus 3ajad Mo MexaHuke. PelieHue 3amady Ha OCHOBHBIE 3aKOHBI
JrHaMuKW: HBIOTOHA, 3aKOHBI Uil CHJI TATOTEHHUS, YIPYTOCTH, TPEHUS, COMPOTUBIICHHS.
Pemienue 3amauy Ha ABWIKEHHE MaTEpUAIbHOW TOYKH, CHUCTEMBI TOYEK, TBEPJOro Tejla TOJ
JIEUCTBUEM HECKOJILKUX CHIIL.

3a/1aun Ha OompeIeTICHUE XapaKTEPUCTHK PABHOBECHS (DU3UUECKUX CUCTEM.

3ajaud Ha TPUHIUI OTHOCUTEIHHOCTH: KMHEMATHYECKHME U JUHAMUYECKHUE XapaKTEPUCTHKU
JIBDKEHUSA TeJIa B pa3HbIX MHEPIUAIBHBIX CUCTEMaX OTCUETA.

[Toxbop, cocTaBieHWe ¥ peEIIeHHWE [0 WHTEpPecaM PA3IMYHBIX CIOKETHBIX — 3a/1ay:
3aHUMATEIbHBIX, JKCIICPUMEHTAIBHBIX C OBITOBBIM COJEP)KAaHHEM, C TEXHHYECKUM H
KpaeBEIYECKUM COAEPKAHUEM, BOEHHO-TEXHUYECKUM COAECPKAHUEM.

DKCKYPCHH C IIeJIbI0 0TOOpa IAHHBIX JIJIsi COCTABJICHUS 3a]1a4.

3akoHbl coxpaHenus (7 4acoB)

Knaccugukanus 3agad no MexaHuke: pelleHUe 3a7ad CpeJICTBAMM KMHEMAaTUKH, TUHAMUKH, C
MIOMOIIBIO 3aKOHOB, COXPaHEHUS.

3amaun Ha 3aKOH COXpPAHEHUs HMMIyJbCa M PEaKTHBHOE ABIKEHHE. 3a/laud Ha OIpe/ieeHne
paboThl ¥ MOIIHOCTH. 3aJJa4M HA 3aKOH COXPAHEHUs U MPEBPAIICHNU MEXaHUUECKON SHEPTUH.
Pemenne 3anau HeckoinpkuMu crnocobamu. CocTaBieHHE 3a7ay Ha 3aJaHHble OOBEKTHl WIH
ABJieHUs. B3aumoripoBepka pemnraeMbIX 3ajad. 3HAKOMCTBO C IIPUMEpaMHU pEIIEHUs 3ajad 1o
MEXaHUKE PECIyOIUKAHCKUX U MEXTyHAPOIHBIX OJIUMIIHAL.



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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