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1.JlosicHUTEeIbHAS 3AMUCKA.
3aKOHBL:
- ®enepanbHbIil 3aKk0H «O0 obpazoBanuu B Poccuiickoit @enepanumny» (ot 29.12.2012 Ne 273-
D3);
[Iporpammet:
- IlpumepHas ocHOBHast oOpa3oBaTenbHas HpPOrpaMMa OCHOBHOTO o0O0IIero ooOpa3oBaHuUs
(omobpeHna ¢enepaibHBIM y4€OHO-METOIMUECKUM O0BEAMHEHUEM TI0 001IeMy 00pa30BaHHUIo,
npoTokou 3acenanus ot 08.04.2015 Nel/15).

[Ipukassr:

- [Ipukaz Muno6pazoBanusi Poccun ot 17.12.2010 Ne 1897 «O06 yTBepkaeHUM (enepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHapPTa OCHOBHOTO 00IIIero 00pa3oBaHUs»

- [Ipuxa3 MunuctepctBa oopazoBanus PO ot 29.12.2014 r. Ne1644 «O BHeceHMH NW3MEHEHHUN
B (pemepanbHBIN TOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOTO OOIEro o0paso-
BaHU, YTBEPXKICHHBIA MPHUKAa30M MHUHHUCTEPCTBAa 0Opa3zoBaHusa M Hayku Poccuiickoit dene-
patuu ot 17 gexabpst 2010 . Nel897»;

- Ilpukaz MO PO or 31.12.2015r. Nel577 «O BHeceHWHM H3MEHEHHH B (eIepaIbHBIN TOCY-
JAPCTBEHHBIN 00pa30BaTEIbHBIA CTaHAAPT OCHOBHOT'O 00IIero 00pa3oBaHMs, YTBEPKICHHBIN
IIPUKa30M MHUHUCTEPCTBa 00pa3zoBaHus U Hayku Poccuiickoit @eneparun ot 17 nexabps 2010
r. Nel897».

-IIpuka3z Munucrepcta obpazoBanus u Hayku P® ot 05.07.2017 1. Ne629 «O BHeceHUHU U3-
MEHEHU B (eiepalibHbII NepeyeHb YUeOHMKOB, PEKOMEHYEMbIX K HCIIOJIb30BAaHUIO MIPH pe-
QIM3alUU  UMEIOIIMX TOCYAAPCTBEHHYIO aKKpPEAWUTAIMI0 00pa30BaTeNbHBIX MPOrpamMM
Ha4aJIbHOTO OOIIET0, OCHOBHOTO OOIIETro, CPEIHETo OOIIero oOpa3oBaHUs, YTBEPKICHHBIN
nprka3oM MunuctepcTBa obpasoBanus 1 Hayku Poccuiickoit denepanuu ot 31 mapra 2014r.
Ne253»;

- [IuceMo Munobpuayku P® ot 07.07.2005 Ne 03-1263 « O mpuMepHBIX MporpaMMax Iio
yaeOHbIM TipeameTam denepaabHOTo 6a3UCHOTO TIaHaY)

- IIpuka3 MunucrepcTBa obpasoBanuss u Hayku Poccuiickoit ®enepanuu ot 07.07.2005 .
Ne(03-126 «O mpuMepHBIX IporpamMmax Io y4eOHBIM MpeaMmeTaMm (eaepaqbHOro 0a3uCHOTO
y4eOHOro IMIaHay

[TocTaHOBIEHMS:

-IToctanoBieHue I'maBHOroO rocyaapcTBEHHOro caHuTapHoro Bpada P® or 29.12.2010 Ne
189 «O06 yrBepxknennn CanlluH 2.4.2.2821-10 «CanuTapHO-3IUIEMUOIOTHYECKHE TpeOo-
BaHMs K YCIIOBHMSIM U OpraHU3alu oOyueHHs] B 001Ie00pa30oBaTEIbHBIX YUPEKICHUSIX» (B
pen. msmenenu Ne 1, ytB. IloctanoBneHuem ['J1aBHOrO rocynapCTBEHHOTO CaAHUTAPHOTO
Bpaua P® ot 29.06.2011 Ne 85, usmenenuii Ne 2, yrB. [loctanoBnenuem ['naBHoro rocynap-
CTBEHHOTO caHuTapHoro Bpaya P® ot 25.12.2013 Ne 72, uzmenennii Ne3, yrB. [locTranosmne-
HueM ['maBHoro canutapHoro Bpada P® ot 24.11.2015 r.Ne81).

- Yuebnsniii utan MAOY I'mmuaszus Nell r. KpacHosipck Ha 2020-2021, 2021-2022 y4e6-
HBIN TOJI.

Pabouas mporpamma kypca «Pemenne pusznuecknx 3amau» mius 10-11 kmacca paspa-
00TaHa Ha OCHOBE aBTOPCKOM mporpammbl «MeToapl pemieHus (usnueckux 3amau»: B.A.
Opinos, 10.A. Caypos, - M.: [Ipoda, 2018 r. PekomennoBano JlemaprameHTOM 0Opa3oBa-
TEJIbHBIX MPOTpaMM M CTaHAAPTOB 001Iero odpazoBaHuss MuHuctepcrBa obpazoBanus Poc-
cuiickoi denepann.

Jlnsi peaM3aliuu MporpaMMbl HCIIONIb30BaHO y4yeOHoe mocobue: B.A. Opios, 10.A.
Caypos «IIpaktuka pemenus ¢puzndeckux 3agad. 10-11 kimacce», - «Bentana-I'pady», 2018 r

N3zyuenne ¢pu3nku Ha NpoPHUILHOM YpOBHE HANpaBJICHO Ha JOCTHXKEHHE CIICAYIOIICH
1eJIM - JOCTHXKEHHE TUIAHUPYEMBIX PE3yJIbTaTOB peau3allid OCHOBHOW 00pa3oBaTelbHOMN
POrpaMMBbI cpeTHero (TTOTHOTO) 001Iero 00pa3oBaHus M0 (GU3KKE.



ean kypca:

o Pa3zButne caMOCTOATENBHOCTH MBILIUICHHS y4YalllMXCsl, YMEHUS aHAJIU3UPOBaTh, 0000-
11aTh;

. (dopMHpOBaHUE METOAA HAYYHOTO MMO3HAHMS SIBICHUI MPUPOAbI KaK 0a3bl U1l HHTETpa-
UM 3HAHW; CO3/laHMe YCIOBUH Ul CaMOpeaJIM3alliy ydalluxcsl B mpolecce olyue-
HUS.

o pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHO-

CTel B mporiecce penieHus: GU3NIeCKuX 3a/1ad U CaMOCTOSTEIILHOTO TPHOOPETEHUST HO-
BBIX 3HAHU;

° COBEPIICHCTBOBAHUE IIOJIyYCHHBIX B OCHOBHOM KypCe 3HaHUN U YMECHMUII;

o dbopMupOBaHUE MPEACTABUTENCH O MOCTAHOBKE, KIACCU(PUKALNN, TPHEMax U METOJaX
pemeHust GU3NIECKUX 3a7aY,

o NPUMEHSTH 3HAHUSA 110 (U3UKE 151 OOBSICHEHUS SIBJICHUN MTPUPOIbI, CBOWCTB BEIIECTBA,

pCIICHUA q)HSI/IquKI/IX 3a1a4, CaMOCTOATCIBbHOI'O HpI/IO6peTeHI/I$I 1 OLCHKU HOBOU HH-
dbopmaru GU3NIECKOTO COJEPIKAHMS.

3amauu Kypca:

o pasButHe GU3NUECKON UHTYULUH;

o npUOOpeTEeHNE ONpeesIeHHON TEXHUKU pelIeHUs 3a7ad Mo (U3MKE B COOTBETCTBHUHU C
BO3paCTAOIIMMU TPEOOBAHUSIMU COBPEMEHHOI'O YPOBHS MPOIIECCOB BO BCEX O0MIACTAX
KU3HEACATCIBHOCTHU YCIJIOBECKA.

. yrayOleHne U CUCTeMAaTH3aIvsI 3HAHUH yJalinxcs;
. YCBOCHHUE yUAIIUMHUCS OOIINX alTOPUTMOB PEIICHUS 3a]1a4;
. OBJIAJICHHE OCHOBHBIMU METOJIaMH PEILICHUS 3a1a4.

2.00masa xapaKkTepuCTHKA y4e0HOr0 mpeaMeTra

Bce pasnensl nporpaMMbl Kypca TECHO CBSI3aHbI IO CTPYKTYpPE U 1O METOJAUYECKUM
U/IesIM C OCHOBHBIM KypcoM (u3uku. OHa CrocOOCTBYET JalibHEHIIeMy COBEPIICHCTBOBAHUIO
YK€ YCBOCHHBIX yUYallMMHCS 3HaHUU U ymMeHui. Oco0oe BHUMaHHUE yIESAETCS U3JI0KEHUIO
(dyHaaMeHTaNbHBIX M HauOoJiee CIO0XKHBIX BOMPOCOB IIKOJIBHOW mporpammel. IIporpamma
pa3paboTaHa ¢ TaKUM pacyeToM, 4YTOOBI oOydaromuecs MPHOOPEH AOCTATOYHO TIyOOKHe
3HaHUS (PU3MKH U B By3€ CMOIJIM MOCBSITUTH OOJbIIE BpEeMEHH NPOQECcCCHOHATBHON MOATro-
TOBKE TO BBIOPAaHHOM CHENHAIBHOCTU. JlaHHBIM SJEKTHBHBIM KypC HMMEET MPAKTHYECKYIO
HaIpaBJIEHHOCTh, T.K. 3HAYUTEIHHOE KOJMUYECTBO BPEMEHHU OTBOJIMUTCS Ha pelieHue (uznye-
CKHX 3ajau.

Jlro60e 3amaHne 3K3aMEeHAIMOHHOM paboThl TpeOyeT Onopsl Ha OnpeaenéHHON Teope-
THYECKHI Marepuas no ¢usuke. YToObl 001€rdynTh YICHUKY OPHEHTHPOBKY B HEM, CIIEAYET
NPUBECTH €r0 3HAHUS B ONPENIECIEHHYIO CUCTEMY.

[TorTOMy mepBbIl 3Tan MOArOTOBKM — CHCTEMATH3alls TEOPETHUYECKOro0 MaTepHuaa.
HyHO, BO-TIepBBIX, aKTyaJU3UpOBaTh 3HAHMS 110 OINpPENEICHHOMY OJOKY (PM3UYECKOro Ma-
TepHala; BO-BTOPbHIX, BBICTPOUTH UX B CUCTEMY, YAOOHYIO [Tl perieHus 3afad. [lpu pemenun
3a1a4 0co00e BHUMaHHE YAETSETCS MOCIIEA0BATEIbHOCTH JCUCTBUH, aHAMU3y (PU3HUECKOTro
SBJICHUS, aHAJIN3y MOJIydeHHOTo oTBeTa. [Ipu moBTOpeHNN 00001at0TCs, CUCTEMAaTU3UPYIOT-
Csl KaK TEOPETUYECKUI MaTepual, Tak U MPUEMBI PELIEHUsS 3aJa4, IPUHUMAIOTCSI BO BHUMa-
HUE L[E€JU OBTOPEHUS MIPU NOATOTOBKE K €UHOMY F'OCYJapCTBEHHOMY 3K3aMEHY.

JlaHHBINA Kypc AaeT ydamumcs 0oJbIlie BO3MOXHOCTEH Ul CaMONO3HAHUS, OH COYe-
TaeT B cede JIOTHKY U MOJIeT (paHTa3uu, BAYMUHUBOE OCMBICIICHHE YCIIOBHH 3a/1a4 U KpONOTIIHU-
BYIO pabOTy MO UX PELICHUIO, PACCMAaTPUBAIOTCS pa3IMyHbIC MPUEMbI pelIeHHus 3a7ad. 3ajaa-
HUS OJOUPAIOTCS YUYUTEJIEM HCXOASl M3 KOHKPETHBIX BO3MOXHOCTeH ywammxcs. [Tonbupa-



I0TCS 3aJJaHUs] TEXHUYECKOTO COJepKaHHsl, KaueCTBEHHBIE, TECTOBBIE, a TAK)KE — TBOPUECKUE
JKCIIepUMEHTaNIbHbIE. Ha 3aHATHUSX 3JIEKTUBHOTO Kypca U3y4aroTCsl TEOPETUUECKUE BOIIPOCHI,
KOTOpBIE HE BKJIIOYEHBI B IporpaMmy 0a30Boro ypoBHs. Ha 3aHATUSAX MPUMEHSIOTCS KOJIJIEK-
TUBHBIC ¥ WHJIMBUIyaJTbHBIC, & TAKXKE TPYMIIOBbIE (JOPMBI PAOOTHI: PEIICHHE W O00CYXKICHUE
pelIeHus 3a/1a4, CAMOKOHTPOJIb U CAMOOIIEHKA, MOAENTMPOBaHNEe (PU3UUECKUX SIBICHUM.

HeoOxomuMocTh co3qaHusi JaHHOTO Kypca BbI3BaHA TeM, YTO TPEOOBAaHMS K IOATO-
TOBKE MO (PM3UKE BHIMTYCKHUKOB IIKOJBI BO3POCIH, a KOJUYECTBO YaCOB, MPEIyCMOTPEHHBIX
Ha U3y4YeHue MpeaMeTa, COKparuiiock. [Iporpamma kypca npeanosiaraet npoBeeHue 3aHsTUI
B BHUJIE JICKIIMI U CEMUHAPOB, a TaK)K€ WHIUBUIYaIbHOE M KOJUIEKTUBHOE BBITIOJIHEHUE 3a/1a-
Hull. Pa30uparorcs 0COOCHHOCTH peIIeHHs 3a/1ad B KaXIOM pasnene (U3uKu, MPOBOJUTCS
aHAJIU3 PeIleHUs, U PACCMaTPUBAIOTCS Pa3IMYHbIE METObI U MPUEMbI pelIeHHs] GU3NUECKUX
3anad. [TocTenmeHHo CKIaabIBaeTCs 00IIee MPeICTaBICHIE O PEIICHUH 33/1a4 KaK Ha OIMCAHHE
TOTO WJIK UHOTO (PU3UYECKOTO ABJIEHUS (PU3MUECKUMU 3aKOHAMU. Y Yalluecs, B X0/1€ 3aHITHH,
npuoOperTyT:

-HaBBIKH CAMOCTOSITEIbHON pabOThI;

-OBJIQ/ICIOT YMEHHUSIMH aHAIM3UPOBAThH YCIOBUE 3a/1a4uH, epeopMyIupoBaTh U mepe-
MOJIETIHPOBaTh, 3aMEHATh UCXO/IHYIO 3a7a4uy IPYroi 3a/1aueil Ui IeIUTh Ha 10/[3a/1a4H;

-COCTaBJIATH IJIaH PEIICHMUS,

-IPOBEPATH MpeJUIaraemMble JUIsl pPelIeHUs TUMOTe3bl (T.€. BIaJE€Th OCHOBHBIMU YM-
CTBEHHBIMHU ONEPALUSMHU, COCTABIISIIOUIUMU MTOUCK PEIICHUS 3a]1a4u).

[Ipu cocTaBneHnn maHHOW pabouel MpOrpaMMbl YUTCHBI peKOMeHAanuu MuHuCTep-
cTBa 00Opa3oBaHMs 00 yCHJICHUHM MPAKTHUYECKOH, SKCIIEPUMEHTAILHON HAIPaBICHHOCTH TIpe-
nojiaBaHus (PU3UKHU U BKIIOYEHA BHEYPOUHAs JESTEIbHOCTb.

JINYHOCTHBIE, MeTANPeIMeTHbIE U NMpeIMeTHbIe Pe3yabTaThl 0CBOCHHUS CO/IePIKa-
HHS Kypca

B nporpamme anektuBHOTO Kypca «lIpakTuka permenus puzndeckux 3amaqu» ans 10-
11 kmaccoB omnpeneneHbl TpeOOBaHUS K pe3ybTaTaM OCBOSHUSI 00pa30BaTEeIIbHOM MPOTPAMMBbI
CpeaHero o0mnero 0opa3oBaHusl.

JINYHOCTHBIMM pe3yJbTaTaMu SBJSIOTCS:

o c(OpPMUPOBAHHOCTh MO3HABATENIbHBIX MHTEPECOB HAa OCHOBE Pa3BUTHS HUHTEIIEKTY-
QIBHBIX ¥ TBOPYECKUX CIIOCOOHOCTEN yJaluxcs

o yOeXIEHHOCTh B 3aKOHOMEPHOH CBSI3M U IO3HABAEMOCTH SIBIICHUH MTPUPOIBI

o CaMOCTOSITENIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUI U MPAKTUYECKUX YMEHUM

o Pa3BUTOCTh TEOPETHUUECKOIO MBIIIEHUSI HA OCHOBE (JOPMHUPOBAHUSI YMEHUHN YCTaHAB-
JTUBATh (PaKThI, BEIIBUTATH TUIIOTE3BI

o TOTOBHOCTb K BBIOOPY KH3HEHHOTO IIYTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEpeca-

MU U BO3MOKHOCTSIMHU
MeTtanpeAMeTHBIMH PE3yJIbTaTaMU SIBISIOTCS:

o OBIIAJICHHEC HAaBBIKAMH CAMOCTOSITEILHOTO TPHOOPETEHUS HOBBIX 3HAHUN, CaMoO-
KOHTPOJISI M OIICHKH PE3YJIbTaTOB CBOCH JCATEIHHOCTH

o MMOHWMAaHKE Pa3IMYMi MEXITy MCXOJHBIMHU (haKTaMH W THIIOTE3aMH U UX OOBsCHE-
HUS, TEOPETUYECKUMU MOJICIISIMHA U PEATbHBIMU 00BEKTaMU

. MPUOOpPETEHUE OIbITa CAMOCTOSITENIFHOTO TIOMCKA, aHaiu3a u 0Tbopa uHpopmanuu ¢
UCTIOJIb30BaHUEM PA3INYHBIX UCTOYHUKOB

o KOMMYHUKATHBHBIE YMEHHUS IOKJIAQJBIBATh O pE3yJbTaTax CBOETO WCCIICIOBAHMS,

y4acTBOBATh B JUCKYCCUU
IIpeameTHble pe3yabTaThbl 00yueHus: (Guszuke B cpeaHel (NMOJTHOM) IIKosie Ha 0a30-
BOM yPOBHE SIBJISIOTCSI:

o paclpeHe 3HaHUi 00 OCHOBHBIX aJIrOPUTMAaxX PELIeHU 3a/1ad, pa3IMyHbIX METO/AaxX
npreMax pelieHus 3a1a4; YIeHUK HayqUTCsl aHaJTU3UpOBaTh (PU3NUYECKOe SIBICHUE;
o IIPOrOBApUBaTh BCIYX PELICHHUE;

. AQHAJIM3UPOBATH IIOJIYYCHHBIA OTBET;



. KJ1accU(UIIUPOBATh MPEUIOKEHHYIO 3a1a4y;

o COCTaBJIATh MPOCTEHUIINX 3aIa4H;

o MIOCJIEIOBATENBHO BBIMOJNHATh W IPOTOBApUBATh ITAIBl PELICHUS 3a/aud CpeIHEH
TPYAHOCTH;

. BBIOMPATH PAllMOHANBHBINA CIIOCO0 pelIeHus 3a1a4H;

o pemaTb KOMOMHUPOBAHHBIE 3a/1a4H;

o pelaTh HeCTaHJapTHBIE 3a/1aud, UCIIONB3Ys CTaHIapTHBIE allTOPUTMBI M HAbOp Hpue-
MOB, HCIOJIb3YeMbIX B MAaTEMATHKE;

o BJIAJIETh PA3IMYHBIMM METOJAaMH PEIICHHS 3aJad: aHAIUTHYECKHM, TpadudecKuM,
9KCTIIEPUMEHTAIBHBIM H T.JI.;

o BJIJIETh METOJJAMU CAMOKOHTPOJISI 1 CAaMOOLIEHKH.

3.MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe

Pacrnipenenenue Tem paszienoB Kypca 1o mporpaMMe NMpUuBEAeHO B COOTBETCTBHUE C MO-
CJIEZIOBATENILHOCTBIO TEM Pa3/IeioB Kypca 10 YUeOHHKY.

[IporpaMMa KOHKpPETH3UPYET COJAEpKaHHE MPEIMETHBIX TeM, MpeilaraeT pacrpese-
JIeHHE TIPeIMETHBIX YacoB 1O pas3zeniaM Kypca, IOCIeI0BaTeIbHOCTh U3yUCHHS TeM H pa3Jie-
JIOB C YYE€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Yy4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH yJaluxcsl.

®denepanbHbIii 0a3UCHBIN YYEOHBIM TIIAH I 00IIe00pa30BaTENbHBIX YUPEIKICHUN
Poccuiickoit denepanyu oTBOIUT HA U3ydeHue Kypca no ¢usuke B 10 u 11 kmacce o 34 ya-
ca B TOJ, U3 pacuera | yueOHBIi yac B HEJIEIIO.

4.Coaep:xanue yueOHOr0 mpeamera.

duznyeckas 3agaua.
Kaacenpukanus 3agau (4 1)

Yro takoe ¢uszmueckas 3amgada. CocrtaB usnmueckor 3amaun. dusmdeckas Teopus u
pelieHue 3aaa4. 3HauyeHUe 3a1a4 B O0yUEeHUU U JKU3HHU.

Knaccudukanus ¢puzndeckux 3aaay no TpedOBaHHUIO, COACPIKAHUIO, CIIOCO0Y 3a1aHUs U
peuenust. [Ipumepsl 3a1a4 Bcex BUIOB.

CocraBnenue pusnueckux 3anad. OCHOBHBIE TpeOOBaHUS K COCTaBIeHHUIO 3amad. Cro-

coOBI M TEXHHWKA COCTABJICHUS 3a1a4. [[puMepshl 3a71a4 BCEX BUIOB.

IIpaBuia u npuemsbl pemieHust pusndeckux 3agad (6 4)

OO6mue TpeOoBaHUSI NPH PEIICHUH (PU3NYECKHX 3a7ad. DTambl pemeHus Gpu3ndeckon
3amaun. Pabora ¢ TekcTtom 3amaun. AHanu3 (QU3NYECKOro sBIEHUS, (POPMyIUpPOBKA HUIEH °
pemeHus (MmaaH pemieHus). BeimonHeHue 1uiaHa pemieHus 3anaud. YucnoBol pacuer. Hc-
M0JIb30BAHNE BBIYHUCIMTEIBHON TEXHUKHU JUIS PAcUueTOB. AHAJIHM3 PEIICHHUS U €ro 3HaueHHe.
OdopmreHne peneHus.

TunuuHble HEAOCTATKU MPU PEUICHUH U OoQOopMIIeHUHU perieHusl (U3NUecKoi 3aaayu.
W3ydeHue npuMepoB pelieHus 3a1a4. Pa3zauunble mpueMsl U ciocoObl pelIeHHs: alrOpUTMBL,

aHaJIOTHH, TEOMETPHUECKUE TpHeMbl. MeTo pa3MepHOCTeH, rpaduecKue pereHus u T. 1.



Jlunamuka u cratuka (8 u)

KoopauHatHblil METOJT pellieHHs 3aJa4 M0 MeXaHuKe. Penienne 3a1ad Ha OCHOBHBIE 3a-
KOHBI JUHAMHUKH: HbIOTOHA, 3aKOHBI U1l CHJI TATOTEHHS, YIPYTOCTH, TPEHHUS, CONPOTHUBIIE-
Husd. Pelienue 3a1a4u Ha ABMKEHUE MAaTepUATIbLHOM TOYKU, CUCTEMBI TOUEK, TBEPIOTO Tela Mo
JIEUCTBUEM HECKOJILKUX CHIIL.

3amaun Ha omMpeeTIeHUEe XapaKTEPUCTHK PAaBHOBECHUS (DU3UIECKUX CHUCTEM.

3aga4yu Ha MPUHIUIT OTHOCUTEIBHOCTH: KHHEMATHYECKUE U TUHAMUYECKUE XapaKTepH-
CTUKH JIBH>KEHHS Tella B Pa3HbIX MHEPLIUATBHBIX CUCTEMAX OTCUETA.

[Toxbop, cocraBneHne U pelICHHE M0 UHTEpecaM Pa3IMYHBIX CIOXKETHBIX 3a/1a4: 3aHU-
MaTeIbHBIX, SKCIIEPUMEHTAIBHBIX ¢ OBITOBBIM COJACPKAHWEM, C TEXHHYECKUM M KpaeBerde-

CKHM COACPKAHUEM, BOCHHO-TEXHUYCCKHUM COACPKAHUEM.

3akoHbl coxpaHenus (8 1)

Knaccudukanus 3agad mo MexaHHUKe: PEIIeHUEe 3a/lad CPe/ICTBAMH KHWHEMATHUKH, TNHA-
MUKH, C TIOMOIIIBIO 3aKOHOB, COXPaHCHHS.

3ajaun Ha 3aKOH COXPAHEHHUsI UMMYJIbCa U PEaKTUBHOE JBI)KEHHUE. 3a7aud Ha Ompejie-
JeHue paboThl M MOIIHOCTH. 3aJaud HA 3aKOH COXPAaHEHMS W NPEBPAIICHUS MEXaHUYECKOMH
SHEPTHH.

Pemenue 3amau HeckonbkuMu criocobamu. CocTaBiIeHHE 3a7a4 Ha 3aJaHHbIE OOBEKTHI
WU SIBJICHUA. BBaI/IMOHpOBepKa peuracMbIX 3a/ay. 3HaKOMCTBO C MpuMEpaMu pCUICHUA 3a/1a4
110 MEXaHUKE PECIyOIUKAHCKUX U MEXTYHAPOIHBIX OJUMITHAI.

KoHcTpykTOpCKHE 3a1a4 M 3a7]a9i Ha MMPOEKTHI: MOJIETh aKCeJIepOMeTpa, MOJIEIb Ma-
aTHHKa DyKO, MOJIeTTh KPOHIITEHHA, MOJIEIb ITYIITKUA C IPOTUBOOTKATHBIM YCTPOMCTBOM, TIPO-
€KThl CAMOJIBIDKYIIUXCS TEJIEKEK, MPOEKTHl YCTPOUCTB JJIsl HAOIIONEHUSI HEBECOMOCTH, MO-

JIeJIb aBTOKOJIE0ATEILHON CUCTEMEL.

CTpoeHue U CBOIICTBA ra3oB, JKMJAKOCTEH U TBEPABIX Te (6 1)

KauectBenHbie 3a1au HA OCHOBHBIE MOJIOKEHHSI 1 OCHOBHOE YPABHEHHUE MOJIEKYJISIPHO-
kuHeTndeckort Teopun (MKT). 3amaun Ha ommcaHue MOBEICHHS UI€aTLHOTO ra3a: OCHOBHOE
ypaBHeHue MKT, onpenenenre CKOpOCTH MOJIEKYI, XapaKTEPUCTUKH COCTOSIHHS Ta3a B U30-
npoleccax.

3ajaud Ha CBOMCTBA IApoOB: UCIIOJIb30BaHME ypaBHeHUs MenneneeBa — Kianelipona,
XapaKTEPUCTUKA KPUTUUYECKOTO COCTOSIHUSA. 3aJaud Ha ONMCAHUE SIBJIEHUI MOBEPXHOCTHOI'O
ciosi; paboTa Cuil MOBEPXHOCTHOTO HATSDKEHHUS, KallWJUIApHBIE SIBJICHUS, U30BITOYHOE JaBiie-

HUC B MBUIBHBIX ITY3bIPAX. 3az[atm Ha OMPCACICHUC XapAKTCPUCTHK BJIA)KHOCTU BO3/1yXa.



3amauun Ha OIpe/elieHNe XapaKTePUCTUK TBEPOTO Tesa: aOCOIOTHOE U OTHOCHTEIBHOE
YAJIUHCHHUE, TCIIJIOBOC PACIIUPCHUE, 3a11aC MPOYHOCTH, CUJIa YIIPYTOCTH.
KauecTBeHHBIE U KOJINYECTBEHHLIE 3aa4u. YcTHBIN Auajior npu peuICHUN Ka4YC€CTBCH-

HBIX 3a/1a4. ['paduueckuie u SKCIepuMEHTAIbHBIC 33/1a4H, 33/1a41 OBITOBOTO COJICPKAHUSI.

OcHoBBI TepMOAMHAMMKH (6 1)

KomOnHMpoBaHHbBIE 337a4ll Ha TIEPBBIA 3aKOH TEPMOJWHAMHKH. 3a/a4d Ha TEIIOBHIC
JIBUTATEITH.

DKCKypCHs C eNbio cOopa NaHHBIX I COCTABIICHUS 3a]1ad.

KoHcTpykTopckue 3amaun ¥ 3aa4d Ha MPOEKTHI: MOJIENh Ta30BOTO0 TEPMOMETPA; MO-
JIeNTb TIPEIOXPAHUTEIFHOTO KiIallaHa Ha OIPENeICHHOE JIaBJICHUE; MPOEKTHI MCIIOIb30BaHUS
ra30BbIX MPOIIECCOB IS MOJIA4YX CUTHAJIOB; MOJIENTb TEIUIOBOW MAIIMHBI; TPOSKTHI MPaKTHYe-

CKOI'0 OIIPENIENICHUs paJuyca TOHKUX KallWLIsIpPOB.

DJleKTpUYECKOe H MATHUTHOE NOoJis (5 1)

XapakTepucTuKa pelieHus 3a1ad paszjiena: ooiiee U pa3Hoe, MPUMEPhl U MPUEMBI pe-
ICHUS.

3amaun pa3HBIX BUJIOB Ha OMHUCAHWE SJEKTPUUYECKOTO TOJIS Pa3IMYHBIMH CPEICTBAMMU:
3aKOHAMHU COXPaHEHHMsI 3apsija W 3akoHOM KynoHa, CHUIOBBIMU JIMHUSIMH, HANPSHKEHHOCTHIO,
Pa3HOCTHIO MOTEHIIMAJIOB, SHEprue. Peienue 3a1a4u Ha onrcaHUe CUCTEM KOHJEHCATOPOB.

3aI[a‘II/I paSHBIX BHUJIO0B HA OIIMCAHUEC MAarHUTHOI'O I10JI1 TOKA U €0 HGﬁCTBHHZ MarHmuTHas
WHIYKIUS U MAarHUTHBIN TTOTOK, cujia AMmnepa u cuia JlopeHiia.

Pemenne kauecTBEHHBIX SKCIIEPUMEHTAIBHBIX 33J1a4 C UCIOJIB30BAHUEM DJICKTPOMETPA,

MarHUTHOTO 30H/1a ¥ IPYTrOro 000PYIOBAHHUS.

ITocTOSIHHBII 3/1eKTPHYECKUH TOK B Pa3JIN4YHbIX cpenax (9 1)

3aI[a‘II/I Ha paS.HI/I‘-IHBIe HpI/IeMI:I pacqua COHpOTI/IBJIeHI/IH CJIOXKHBIX BHCKTpI/I‘IeCKI/IX Ie-
nei. 3a7aun pa3HbIX BUJIOB «a OMUCAHUE SJIEKTPUUYECKUX LIETIeH OCTOSHHOTO 3JIEKTPUUYECKO-
ro TOKa ¢ MOMOIIbI0 3akoHa OMa ISl 3aMKHYTOM 11enH, 3akoHa J[>koyns — Jlenna, 3akoHOB
MOCJIEIOBATEILHOTO | MapajuIeIbHOTO coeaquHennit. O3HakomiieHue ¢ npaBuiamu Kupxroda
npu pemeHud 3ajad. [locTaHoBKa U perieHue POHTANBHBIX YKCIEPUMEHTANBHBIX 337a4 Ha
OHp@I[eJIeHI/IC HOKaBaHI/Iﬁ HpI/I60pOB HpI/I NU3MCHCHUU COHpOTI/IBJIeHI/IH TEX UJINX UHBIX y‘-IaCTKOB
IIETNH, Ha OMpEJEICHUE COMPOTHBICHUN YJacCTKOB IIeNU W T. N. Pemienue 3amad Ha pacyer
ydacTka 1enu, umeromeit 3/(C.

3ajaun Ha OMUCAHUE MTOCTOSIHHOTO AJIEKTPUUECKOTO TOKA B AJIEKTPOJIUTAX, BAKYYyME, ra-

3ax, MOJYIPOBOIHUKAX: XapaKTEPUCTUKA HOCUTECH, XapaKTepUCTUKAa KOHKPETHBIX SIBICHUI



u 1p. KauecTBeHHbIe, FKCIIEpUMEHTaIbHbIE, 3aHUMATENbHbIE 3a/1a4H, 33Ja4l C TEXHUYECKUM
coJiepKaHneM, KOMOMHUPOBAaHHbIE 3a/1a4H.

KoHcTpykTopckue 3ajaud Ha MPOEKTHI: YCTAaHOBKA JUIs HarpeBaHUs JKUAKOCTH Ha 3a-
JaHHYIO TeMIlepaTypy, MOJENb aBTOMAaTHYECKOro YCTPOICTBa C 3JIEKTPOMArHUTHBIM pelie,
MPOEKTHI M MOJIEIH OCBELICHHMSI, BHIIPSIMUTENb U YCUJIUTENb HA MOJTYIPOBOJAHUKAX, MOAETU

U3MEPUTENBHBIX PUOOPOB, MOJIENN «IEPHOTO SIIUKAY.

DJIeKTPOMarHUTHbIE KoJIeOaHNs U BOJIHBI (14 4)

3amaun pa3HbIX BUJIOB HA ONUCAHUE SIBJICHUS AJIEKTPOMATHUTHOM HMHAYKLIHMH: 3aKOH
AJIIEKTPOMArHUTHOM MHIYKIUH, TpaBuio JleHna, MHAYKTUBHOCTb.

3aga4yv Ha MEPEMEHHBIN ANEKTPUUECKUN TOK: XapaKTEPUCTUKH MEPEMEHHOTO JIEKTPHU-
YECKOr0 TOKa, 3JIEKTPUUECKHE MalINHbI, TpaHchopMaTop.

3ajaun Ha OMHUCAHUE PA3JIMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: CKOPOCTb, OTpa-
KEHUE, MpeToMIIeHHe, UHTepPepeHIns, TUPPAKIIHS, MOIIpU3ams. 3a1a4u M0 TeoMeTprude-
CKOM ONTHKE: 3epKajyia, onTuiyeckue cxembl. Knaccudukamus 3agad mo CTO u mpumepsl ux
pelieHus.

3amaun Ha ONpeieJICHUE ONTUYECKON CXEMBI, COIEPKAIICICT B «UEPHOM SIIUKE»: KOH-
CTpPYHUpOBaAHUE, PUEMbI U MPUMEPHI pelieHus. [ pynnoBoe u KOIEKTUBHOE pElIeHUE dKCIe-
PUMEHTANIbHBIX 3a7]a4 C UCIIOJIb30BaHUEM ocLuiuiorpada, 3ByKOBOro TreHepaTopa, Tpanchop-
MaTopa, KOMIUIEKTa MPUOOPOB JJI U3YUYEHHUsI CBOMCTB AJIEKTPOMArHUTHBIX BOJIH, JIEKTPOU3-
MEpUTENLHBIX PHOOPOB.

DKCKypCHs C eNbio cOopa NaHHBIX I COCTABIICHUS 3a]1ad.

KoHcTpykTOpCcKHE 3a1a4M U 3a7a4l Ha MPOEKTHI: MUIOCKKUHA KOHIEHCATOp 3aJaHHON eM-
KOCTH, T€HEepaTOPhl PA3IMYHBIX KOJEOaHUN, MPUOOp ISl U3MEPEHUsI OCBELIEHHOCTH, MOJIEIh
nepeaayuu MEKTPOIHEPTUH U JIp.

Iloozomoexa ouozpaghuueckux cnpaeok: I'.T'anuneit, .Hetoton, K.O Ilnonkosckuii, M.B.
Jlomonocos, /[.1. Mennaenees.

Iloozomoexka coobwienuii no 3adannoii meme: HeoObruHbIi yueHbllt ¢usuk. Vctopus ot-
KPBITHS 3aKOHOB JTUHAMUKH Ha OCHOBE acCTPOHOMHUYECKHX HaOmoneHuid. Poccuiickue naypea-
Thl HoGeneBckoil npemun B o0nactu Gusuku. CoBpeMeHHasi SHEpreTuKa U MEpCIeKTHBHI €e
pa3BUTHSL.

Bo3moorcnoie uccnedosamensvckue npoekmai: 3agadn 1o KUHEMaTUuKe U3 >xu3Hu, Cuia tpe-
HUSL B MOe kU3HHU, M3roToBUTH MO OpOYHOBCKOTO ABMKEHHUS, MI3roTOBUTH MOJIENH 1O
CTPOCHUIO BEILIECTB, TemIeparypa XKUBBIX OpPraHU3MOB, V3roTOBUTH MOJIENH KPHCTAIIIOB,
[TomympoBoIHUKH, WX TIpolioe U Oynymiee, @u3nka B yemoBedeckoM Tene, Pu3uka B 3araj-
Kax.



5. Pe3yJibTaThbl OCBOEHHSI Y4eOHOI0 MpeaAMeTa U CUCTEMA UX OllEHKH.
Yuenuk 10-11 knacca HayunrTces:
e coOMrOaTh MpaBwia O€30MAaCHOCTH W OXPaHbl TpyAa MPU paboTe ¢ yueOHBIM U J1abopaTop-
HBIM 000pYI0BaHUEM;
® [TIOHUMATh CMBICT OCHOBHBIX (PU3NYECKUX TEPMUHOB: (PU3NUECKOE TENO, (PU3NIECKOE SIBIIC-
HUe, (pu3ndecKas BeIMUMHA, €IUHULBI U3MEPEHMUS,;
® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIU (U3UUECKUX METOIOB;
aHAJIM3UPOBATh OTJENbHBIE ATAIbI IPOBEACHUS UCCIEIOBAaHUNA U MHTEPIPETUPOBATh PE3Yilb-
TaThl HAOJIIOICHU U OIIBITOB;
® CTAaBUThH OIIBITHI 110 UCCIICTOBAHHUIO (PU3NUECKUX SIBICHUHM MM (PU3UUECKUX CBOIMCTB Ten 0e3
WCITOJIB30BaHUS MPSIMBIX U3MEPEHUH; MpU 3TOM (GOPMYITHPOBATH PoOIeMy/3a1aqy y4eOHOTo
HKCIIEPUMEHTA; COOMPaTh YCTAaHOBKY U3 MPEIOKEHHOT0 000PYAOBaHUS; IPOBOAUTH OMBIT U
(opMynHpOBaTh BBIBOJIBI.
[Ipumeuanue. Ilpu npoBeneHUN KccieqOBaHUS (GU3NYECKUX SBICHUN W3MEPHUTEIbHbBIC MpPU-
OOpbI UCIIONIB3YIOTCA JIMIIb KaK JAaTYMKU U3MEPEHUs (PU3NYECKUX BEJIMYMH. 3alMCH MOKa3a-
HUH TPSIMBIX U3MEPEHUI B 3TOM cliyyae He TpedyeTcs.
® [IOHMMATh POJIb IKCIIEPUMEHTA B MTOJyYCHUH HAy4HOH MH(OopMaIuy;
® TIPOBOJUTH IpsIMbIE M3MEPEHMs (PU3MUECKUX BEIMYMH: BPEMs, paccTOsSHHE, Macca Tela,
o0beM, cuila, TeMIeparypa, arMoc(hepHoe AaBjeHHe, BIaKHOCTh BO3/4yXa, HANpsHKEHUE, Cuiia
TOKa; IPU 3TOM BBIOMpaTh ONTHMAJbHBIN CIOCO0 M3MEPEHUs U MCIOJIB30BaTh MpocTeiiune
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN.
® IPOBOAMTH UCCIIEIOBAaHUE 3aBUCUMOCTEHN (PU3MUECKUX BEIMUYHUH C UCIIOIB30BAaHUEM MPSIMBIX
U3MEPEHUI: IPU 3TOM KOHCTPYMPOBATH YCTaHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOTYYESHHOM
3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJE TaOJIUI U IpaUKOB, Je/aTh BBIBOJBI 110 PE3Yilb-
TaTaM UCCIICIOBaHMS;
® TIPOBOJHUTH KOCBEHHBIC M3MEpPEHHs (PM3MUECKUX BEIMYMH: MPU BBHINOJHEHHUH HW3MEPEHUN
coOMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYs NMPEATI0KEHHON NHCTPYKIMHU, BBIYUCIIATH
3HaYeHHUE BETUYMHBI U aHAIM3UPOBATH MOJIYyYCHHBIE PE3YJIbTAThI C YYETOM 33JaHHOW TOYHO-
CTU U3MEPEHUI;
® AaHATM3UPOBATh CUTYallUU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IPO-
SBJICHUE U3YYEHHBIX (U3NYECKUX SIBICHUHN WIN 3aKOHOMEPHOCTEH U MPUMEHATh UMEIOIIUECS
3HAHUS 7151 UX OOBSCHEHHUS;
® TOHUMATh MPUHIIMIIBI ACHCTBHS MAIlUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, YCIOBHS MX
0€30I1aCHOT0 MCII0JIb30BaHMsI B TOBCEJHEBHOM JKU3HU;
® JICTI0JIb30BaTh MPH BBIMOJHEHUH YUEOHBIX 33aa4 HAyYHO-TIONYJISIPHYIO JIUTEpaTypy o pusu-
YECKHX SIBJICHUSX, CIIPAaBOYHbIE MaTepuaisbl, pecypchbl HTEpHeT.
Y4enuk 10-11 k1acca moIy4uT BO3MOKHOCTh HAYYHTBCS:
® OCO3HABaTh IICHHOCTb HAYYHBIX MCCIICAOBAHUM, Posib (PU3UKU B PACHIMPEHUU IPEACTaBIIC-
HUI 00 OKpY’KarolleM MUpE U €€ BKJIaJl B YJIy4llICHHE KaueCTBa KU3HU;
® JICTI0JIb30BaTh IPUEMBI TOCTPOCHHS (PU3NUECKUX MOJETeH, MoucKa U (opMyTUpOBKU JOKaA-
3aTeJIbCTB BBIJBUHYTHIX THUIIOTE3 U TEOPETUYECKUX BBIBOJOB Ha OCHOBE AMIIMPUYECKU yCTa-
HOBJICHHBIX (DaKTOB;
® CpaBHUBAaTh TOYHOCTh M3MEPEHHUs (PU3MUYECKUX BEIWYHMH 110 BEJIWYMHE WX OTHOCUTEIHHOU
HOTPEIIHOCTH IIPU MPOBEIECHUH MPSIMBIX U3MEPEHHIA;
® CaMOCTOSITENILHO MPOBOJIUTH KOCBEHHBIE U3MEPEHUS U UCCIICAOBAHUS (PU3NUECKUX BEIUYUH
C UCIMOJIb30BAHUEM PA3JIUYHBIX COCOOOB M3MEpEHUs (PU3NUECKUX BEIMYUH, BBIOMPATh Cpea-
CTBa U3MEPEHHS C YUYETOM HEOOXOAMMOW TOYHOCTH M3MEpEHH, 000CHOBBIBATH BHIOOp CIIO-
coba u3MepeHus, aJIeKBaTHOIO IOCTABJIEHHON 3ajgade, MPOBOJUTH OLIEHKY JOCTOBEPHOCTHU
MOJIy4EHHBIX PE3yJIbTaTOB;



® BOCIPUHHMMATH UHGOPMAIUIO PU3NYECKOTO COJIEPKaHUs B HAYUHO-TIOMYJISAPHON JIUTEpaTy-
pe U CpeacTBax MaccoBOW MHPOPMALIMU, KPUTHUECKU OLIEHUBAThH MOJYYSCHHYIO HH(POPMAIIHIO,
aHAJIM3HUPYS ee co/iep KaHKe U JaHHbIE 00 HCTOYHHUKE HH(POpMAIIHH;

e co37aBaTh COOCTBEHHBbIE MUCHbMEHHBIE U YCTHBIE COOOUICHHS O (PU3MUECKUX SBIICHUSAX Ha
OCHOBE HECKOJBKUX MCTOUHUKOB MH(POPMALIUHU, COTIPOBOXKIATh BRICTYIJICHUE MpEe3eHTaLneH,
YUUTBIBasi 0COOEHHOCTH ayAUTOPUU CBEPCTHUKOB.

Mexannuyeckue siBJIeHHUS

Yuenuk 10-11 knacca HayunrTces:

® AHANTM3UPOBATh CBOMCTBA TeJl, MEXaHUYECKHE SIBJICHUS U MPOLECCHI, UCTIOIb3Ys (PU3NYECKUE
3aKOHBI: 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIUI CYNEPIIO3UIINU
cun (HaxoxaeHue paBHojercTBytomen cuibl), I, I u 11l 3akonsr HeroTOHA, 3aK0H coxpaHe-
HUS UMITyJIbca, 3aKoH ['yka, 3akoH Ilackains, 3akoH ApXxuMena; pu 3TOM Pa3InyaTh CIOBEC-
HYI0 (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAKEHUE;

® pa3jnyaTh OCHOBHBIC NMPU3HAKH M3YUYEHHBIX (PU3MYECKUX MOJENIel: MaTepuaibHas TOYKa,
MHEpLHAJIbHAs CUCTEMA OTCUETA,

e pemaTh 3a7aud, UCHOJb3Ys (U3HUECKHE 3aKOHBI (3aKOH COXPAHEHHUs SHEPruu, 3aKOH Bce-
MUPHOTO TATOTeHUs, IpuHIUI cyneprosunyu cui, I, I u I1I 3akonsr HeroTOHA, 3aK0H coxpa-
HEHUS UMIYJbca, 3aK0oH ['yka, 3akoH [lackans, 3akoH Apxumesna) U GOPMYJIbI, CBA3BIBAIOIINE
¢u3nueckre BeMUYUHbI (IIyTh, CKOPOCTh, YCKOPEHUE, Macca Tela, INIOTHOCTD BEIIeCTBa, CUIIa,
JIaBJICHUE, UMIYJIbC Te€la, KUHETUYECKas SHEPTHs, MOTECHUUANIbHAs YHEPrUus, MEXaHU4eCcKas
pabota, mexanuueckas momHoctb, KIIJ mpocroro mMexanumsma, cuia TPEHHUsI CKOJBKEHUS,
KO3 (UIIMEHT TPeHUsI, aMILIUTY/1a, IEPHOJ] U YacTOTa KoyieOaHuil, JJIMHA BOJIHBI U CKOPOCTh
€€ pacIpOoCTpaHEHUs): Ha OCHOBE aHaJIM3a YCJIOBMs 3a/aud 3alUCBIBATh KPAaTKOE YCIIOBUE,
BBIIETATH (PM3UUYECKHE BEJTMUMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE I €€ PEIIeHHUs, TPO-
BOJIUTH PacueThl M OIICHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HaYeHUs (PU3NUECKOI BETUUNHBL.
Yyenuk 10-11 kiaacca moJy4uT BO3MOKHOCTh HAYYUTHCH:

® JICTIOJIb30BaTh 3HAHUSA O MEXAHUYECKUX SIBJICHMSX B IMOBCEAHEBHOW KU3HU ISl oOecreue-
HUs O6e30macHOCTH NpU OOpalieHnH ¢ IpuOOpaMy U TEXHUYECKUMHU YCTPOMCTBaMH, JUISL CO-
XPaHEHUs 310pOBbA U COOIOCHHUS HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOIlIel cpere;
NPUBOIUTEH MPUMEPHI MIPAKTUYECKOTO UCIIOIb30BaHUS (PU3UUECKUX 3HAHUH O MEXaHUYECKUX
ABJICHUSAX M (U3NYECKUX 3aKOHAX; MPUMEPHI UCIOJIB30BaHUS BO30OHOBIISEMBIX HCTOUYHUKOB
OHEPIUH; SKOJOTUUECKUX MOCIEACTBUM HCCIIEI0BAHUS KOCMUYECKOIO IPOCTPAHCTB;

® pa3nuy4aTh I'PaHUIBl IPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh BCEOOIIMM XapakTep
(¢yHIaMEHTABHBIX 3aKOHOB (3aKOH COXPAaHEHHS MEXaHWYECKOW SHEPrUH, 3aKOH COXpPaHEHHUs
UMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHHS) U OTPaHUYEHHOCTh MCIOJIb30BaHUS YAaCTHBIX 3aKO-
HOB (3akoH ['yka, Apxumena u zip.);

® HaXO/UTh AJCKBATHYIO MPEIOKEHHOHN 3a1aue (pU3nUecKyto MOJEIb, pa3peiaTh mpodaemMy
KAaK Ha OCHOBE MMEIOUIUXCS 3HAHUM 110 MEXAaHUKE C UCIIOJIb30BAHUEM MATEMAaTHYECKOro ar-
napara, Tak 1 Ipu MOMOILU METOJOB OLIEHKH.

TenjoBble ABJIEHUS

Yyenuk 10-11 kinacca HayuuTes:

® aHAJTU3HPOBATH CBOMCTBA TEJ, TEIUIOBBIC SBJICHUS U MPOIECCHI, UCIOIb3Ys OCHOBHBIE IO-
JI0KEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOSHHMM BEIIECTBA U 3aKOH COXPAHEHMS YHEP-
THH,

® pa3IMyaTh OCHOBHBIC MPU3HAKH HU3yUYEHHBIX (PU3MUECKUX MOJIETCH CTPOCHHUS Ta30B, YKHJIKO-
CTEW U TBEPABIX TE;

® [IPUBOJIUTH NMPUMEPHI MTPAKTUIECKOTO MCIIOIH30BAHMS (DU3MUECKUX 3HAHUNA O TETIJIOBBIX SIB-
JICHUSX

® peraTh 3a/1a4d, UCIONB3Ys 3aKOH COXPAHEHMs SHEPTHUHU B TEIUIOBBIX Mpolieccax u Gopmy-
JIBI, CBSI3BIBAIONINE (PU3WYCCKUE BEIMYUHBI (KOJMYECTBO TEIUIOTHI, TeMIepaTypa, yAelbHas



TEIUIOEMKOCTh BEIECTBa, yJeibHas TeIUIoTa IJIaBJIeHUs, yAelbHas TerioTa mapooOdpa3oBa-
HUS, yIeNnbHasl TeIIoTa CrOpaHus TOIUIUBA, KO3()(PUIMEHT MONEe3HOr0 JNeWCTBUS TEIIOBOTO
JIBUTATENs): HA OCHOBE aHAlIM3a YCJIOBUS 3aJlayMl 3alKChIBaTh KPaTKOE YCIOBHUE, BBIICNATH
¢u3nueckue BEIUYMHBI, 3aKOHBI U (OPMyIBI, HEOOXOAUMBIE Ul €€ pEIICHUs, MPOBOIAUTH
pacyeThl U OLICHUBATh PEAIbHOCTH MOJIYYEHHOTO 3HaYCHUS] (PU3NYECKON BETUUHUHBI.

Yuenuk 10-11 k1acca moIy4uT BO3MOKHOCTh HAYYHThCS:

® JICMOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSAX B TMOBCEJHEBHOM XKU3HU Ui OOECreyeHHs
0€30I1aCHOCTH MpU 00pallleHUH ¢ MPUOOPAMHU U TEXHUYECKMMHU YCTPOWCTBAMH, JIJIsl COXpaHe-
HUS 310pOBbS M COOIOACHUS HOPM IKOJIOTUYECKOTO TTOBE/ICHUS B OKPYXKAIOIlIe! cpesie; mpu-
BOJIUTH MPUMEPHI SKOJIOTUYECKHUX MOCIEACTBUN pabOThl JBUTATENIeH BHYTPEHHETO CrOpaHMUs,
TEIUIOBBIX U TUJIPOAIEKTPOCTAHLINN;

® pa3nUy4aTh I'PaHUIBl IPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATh BCEOOIIMM XapakTep
dyHaaMEeHTaNBHBIX (PU3UYECKUX 3aKOHOB (3aKOH COXpPAaHEHMS SHEPrMU B TEIUIOBBIX MPOIEC-
cax) ¥ OrpaHUYEHHOCTh HCIOIb30BaHUS YaCTHBIX 3aKOHOB;

® HaXO/UTh AJCKBATHYIO NPEJIOKEHHOHN 3a1aue (pu3nuecKyro MOJAEb, pa3peiaTh mpodiaemMy
KaK Ha OCHOBE UMEIOIIMXCS 3HAHUN O TEIUIOBBIX SIBJICHUSX C MCIOIb30BAaHMEM MaTeMaTH4e-
CKOTO anmnapara, Tak 1 IIp1 IOMOILU METOJ0B OLIEHKH.

JJIeKTPUYeCKHUE ABJIEHUS

Yuenuk 10-11 knacca HayunrTces:

® AHAJIM3UPOBATH CBOIICTBa TCJI, SJICKTPOMArHUTHBIC SIBJICHUA W POUECCCHI, UCIIOJIb3Ys (1)1/131/1-
YECKUE 3aKOHBI: 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOro 3apsijaa, 3akoH OMa Ui ydacTKa LIeTH,
3akoH Jloyns-JleHna, 3aKOH MPSMOJIMHEHHOTO PACIPOCTPAaHEHMsI CBETA, 3aKOH OTPa)KEHUs
CBETa, 3aKOH MPEJIOMIICHHUS CBETa; MPU 3TOM Pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BBIPAKEHUE.

® IPUBOJUTH MPUMEPHI MPAKTUUECKOTO HUCIIOIBb30BAHUS (PU3NYECKUX 3HAHHM O 3JIeKTpomar-
HUTHBIX ABJICHUAX

® pemiath 3aJayuu, MCIONb3Ys (U3MUEcCKHue 3aKOHBI (3akoH OMa js y4yacTKa LEenH, 3aKOH
Hxoynsa-JIenna, 3akoH TPSMOJIMHEWMHOTO PacpOCTPAHEHHS CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH NIpeIOMIIEHHs cBeTa) U (OpMYJIbl, CBSI3bIBAIONINE (pU3MUECKUe BEIMUMHBI (CHja TOKa,
INEKTPUYECKOE HAIpPsDKEHUE, SJIEKTPUUECKOE CONPOTUBJICHHE, YIEIbHOE CONIPOTUBICHUE BE-
11ecTBa, paboTa AMEKTPUYECKOT0 MO, MOIIIHOCTh TOKA, (POKYCHOE PAacCTOSHUE U ONITHYECKast
CWJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETa, (OPMYIIbI
pacuera 3JeKTPUYECKOI0 CONPOTUBIIEHUS MPH IOCIEI0BATEIBHOM U MapalieIbHOM COEIU-
HEHUM MPOBOJHUKOB): HA OCHOBE aHalIM3a YCJIOBMsS 3a/a4d 3alUCBIBATh KPAaTKOE YCIIOBUE,
BBIJICNIATH (PU3NUECKUE BEIMUUHBI, 3aKOHBI 1 (POPMYJITBI, HEOOXOIUMBIE [Tl €€ pelIeHus,
MPOBOAMUTH PAcyeThl U OLEHUBATH PEaTbHOCTh MOJIYYEHHOIO 3HAYEHUS (PU3NYECKON BEINYU-
HBI.

Yyenuk 10-11 kiacca moJry4uT BO3MOKHOCTh HAYYUTHCH:

® HMCIIOJIb30BaTh 3HAHUA 06 SJICKTPOMArHMTHBIX ABJICHHUAX B HOBCCZ[HGBHOﬁ KHU3HU )14 O6CC-
nevyeHns 0e30MacHOCTH MPHU OOpalleHUH ¢ MpubopaMu U TEXHUYECKUMHU YCTPOWCTBAMU, IS
COXpaHEHHsI 37I0POBbS M COOJIONEHHUS HOPM SKOJIOTMYECKOTO IOBEIEHHUS B OKpYKaromen
cpelie; IPUBOAUTH IPUMEPHI BIUSIHUS 3IEKTPOMArHUTHBIX U3yYEHHUH Ha KUBbIE OPTaHU3MBI;
® pa3nUy4aTh I'PAaHUIBl IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHUMATh BCEOOIIMM XapakTep
(dyHIaMEHTABHBIX 3aKOHOB (3aKOH COXPAaHEHUS 3JIEKTPUYECKOT0 3apsiaa) U OrPaHUYCHHOCTD
UCIIOJIb30BAaHUsl YAaCTHBIX 3aKOHOB (3akoH Oma uig y4acTka uenu, 3akoH J[xoyns-Jlenna u
ap.);

® UCIIOJIb30BATh MPUEMbI TOCTPOCHUS GUBUUYECKUX MOJENEH, MONCcKa U (GOPMYITHPOBKU JTOKa-
3aTCJIbCTB BBIABUHYTBIX T'HIIOTE3 U TCOPCTUYCCKUX BBLIBOJOB HAa OCHOBC OMIHUPHUYCCKU YCTa-
HOBJICHHBIX (DaKTOB;

® HAaXOJUTh aJIeKBAaTHYIO MPEII0KEHHON 3aaue PU3NIECKYI0 MOJIeNb, pa3peniaTb mpodieMy
KaK Ha OCHOBC MMCIOIIUXCA 3HAHUH 06 QJICKTPOMAarHuTHBIX ABJICHUAX C UCIIOJIb30BAHUCM Ma-
TEMaTHUYECKOIo anmnapara, Tak ¥ Mpy MOMOIIHU METO/I0B OLIEHKH.



Cucrema oOleHKH IJIAHUPYEMBIX Pe3yJbTAaTOB

VYcBoenue yueOHOTO Marepuasa peaqu3yercsi ¢ MPUMEHEHHEM OCHOBHBIX I'PYII METO-
JIOB O0YYEeHHS U UX COUETAHUS:
1. MeTogamMu opraHu3aniil U OCYLIECTBICHHUS y4eOHO-TI03HABATEIbHON JEATENIBHOCTHU: CIIO-
BECHBIX (paccka3, ydueOHas JIeKIus, Oecea), HariasqHbIX (MJUTFOCTPAIIMOHHBIX M JEMOHCTpa-
[IMOHHBIX ), MPAKTUYECKUX, TPOOIIEMHO-TIONCKOBBIX TIOJ] PyKOBOJCTBOM IpEroaBaTelis U ca-
MOCTOSITEIbHOW pabOoTOM ydaruxcs.
2. Merogamu CTUMYJIMPOBAHUS U MOTHBAIMK YIeOHOH AeSITENFHOCTH: TIO3HABATEIHHBIX UT,
JIEJIOBBIX UTP.
3. MetogamMu KOHTPOJISL 1 CAaMOKOHTPOJIA 3a 3()(hEKTUBHOCTHIO y4eOHOU NEeSTeNbHOCTH: HH-
JTUBUIYaTbHOTO OIMpoca, (PPOHTATBLHOTO OMpOCca, BHIOOPOYHOTO KOHTPOJISI, MUCHbMEHHBIX pPa-
00T.

Hcnonw3yrores Takue ¢hopmbl 00ydeHus, Kak Juayior, oecena, muckyccus, gucnyt. [Ipu-
MEHSIOTCSI BapUAHTHl WHAMBHUAYATLHOTO, WHIWBHUIYaTbHO-TPYIIIOBOTO, TPYIIIOBOTO M KOJI-
JEKTUBHOTO CIIoco0a oOy4eHwUs.



KajiennapHo — TemaTu4yeckoe IJiaHHPOBaHUe

10 knacc
Ne Jara Tema 3aHATHUA Koua-Bo
n/n 4acoB
Bgrenenue (1 yac)
1 Pa3nuynHble mpreMbl U CIOCOOBI PelIeHUS 1
¢busnveckux 3anau
Kunemaruka (3 4.)
) [Toctpoenue u urenue rpaduKoB 3aKOHOB JBUXKeHUs. PaBHOMepHOE U paB- 1
HOYCKOPEHHOE JBUKEHUE.
3 CrnosxeHue nepeMeleHnii U CKOpocTen 1
4 KpuBonuneiiHoe 1BUXEHHUE. 1
JAnnamuka u cratuka (6 4.)
5 KoopauHatHblil METO/ pelIeHHs 3a/1a4 10 JUHAMUKE.
6 Pemenue 3agau Ha OCHOBHBIE 3aKOHBI ABHKEHUS: 3aKOHbI HbroTOHA
7 Pemienue 3amau Ha JBH)KEHUE MATEPUATIBHOM TOYKH IOJ JIEMCTBUEM HeE- 1
CKOJIBKMX CHJI.
3 [TonGop, cocTaBieHHE U pPElICHUE 3aHUMATEIbHBIX 1
3a/1ay.
9 MowmeHnT cuibl. LIeHTp TsKecTH. 1
10 OO01mue yciaoBHsl paBHOBECHS TBEPJOTO TEa. 1
3akoHnbl coxpaHenus (4 4.)
11 Pemenue 3amau Ha onpeneneHue paboThl U MOIITHOCTH 1
12 Pemrenne 3an1a4d Ha 3aKOH COXPAHEHUS UMITYJIbCA U PEAKTUBHOE JIBUIKCHUE 1
13 Pemrenune 3ana4d Ha COXpaHEHUE U IPEBPALLECHUE MEXaHUYECKOW SHEPTUU 1
14 Pemenne koMOMHMPOBAHHBIX 33724 1
MouJexkyasipaasi puszuka. (6 4.)
15 Pemrenne 3amad Ha ommcaHue NOBEACHUS HICAIBHOIO Ta3a: OCHOBHOE 1
ypaBHenue MKT
16 Pemienne kadecTBEHHBIX 3a/lad HAa OCHOBHBIC IIOJIOKEHUS U OCHOBHOE 1
YpaBHEHNE MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH.
17 OrnpezeneHne CKOPOCTH MOJIEKYJI, XapaKTEPUCTUKU COCTOSHUSA Ta3a B U30- 1
polreccax.
18 Pemenue 3anay ¢ nucnosnb3oBanue ypasHeHust Menneneesa-Knanelipona 1
19 Pemrenune 3ama4y Ha onpeeneHne XapakTEPUCTUK TBEPIOIO Tea 1
20 Pemienne kaueCTBEHHBIX SKCIIEPUMEHTAIBHBIX 3a]1a4 1
OcHoBbI TepMOAUHAMHKH (3 4.)
21 BuyTpennss sueprusi. Pabora rasa. 1
27 Perenne KOMOMHUPOBAaHHBIX 3a/1a4 Ha MEPBBIT 1
3aKOH TEPMOJUHAMUKHI
23 Pemenne 3amau Ha TEIIOBBIE ABUTATEIN 1
OCHOBBI JIeKTPOCTATHKH. (6 4.)
24 3akoH Kynona. Teopema ["aycca. 1




HOBGpXHOCTHaSI IJIOTHOCTD 3apsdaa.

25 [ToreHiman u pa3HOCTh NOTEHIIMATIOB. DHEPTHS B3aUMOJEHCTBUS 3apSAI0B. 1
26 JINDIIEKTPUKHU U IIPOBOJHUKH B DJIEKTPOCTATUYECKOM IT0JIE. 1
27 3ajaun pa3HbIX TUIOB HA ONMCAHUE 3JIEKTPUUECKOTO MOJIS 1
28 Konnencaropsl. DnexkrpoeMkocTh. CoeIuHEHNE KOHEHCATOPOB. 1
29 Pemenue 3a1a4y Ha onMcaHue CUCTEM 1
KOHJICHCATOPOB
3aKOHBbI MOCTOSIHHOTO TOKA (5 4.)
30 3akon OMa 11 ydacTKa LEenu. 1
CoennHeHne NPOBOAHUKOB.
31 Pacuer conpoTHBIEHUS CIOKHBIX 1
AJIEKTPUYECKUX LICTEH.
5 3akon OMa uist TOJTHOM 1enH. 1
3 ITpaBuna Kupxroda.
33 Pemenue 3anau Ha 3akon Jxoyns Jlenua 1
34 DNEKTPUUECKUH TOK B Pa3IMYHBIX CPENaAX. 1




KanennapHo — TemaTuyeckoe IJIaHMPOBaHUe

11 kuace
Ne JlaTa Tema 3aHATHA Koua-Bo
n/n 4acoB
MaruuTtHoe nmoJie (2 4.)
3ajaun pa3HbBIX BUJOB HAa ONHMCAHME MAarHUTHOTO IMOJSA TOKAa U €ro Jeu-
1 CTBHUSl Ha MPOBOJHHUK C TOKOM: MarHMTHAas MHIYKLMS U MarHUTHBIA MO- 1
TOK, cuiia AMriepa.
2 3ajaun pa3HbBIX BUJOB Ha ONMMCAHME MAarHUTHOTO MOJSl TOKA U €ro Jew- 1
CTBMS Ha JIBMOKYIIMIACS 3apsia: cuia JlopeHia.
DJIeKTPOMarHUTHbIE KoJIeOaHNsl U BOJIHBI (14 4.)
3ajaun pa3sHbIX BUJIOB Ha ONKCAHUE SBJICHUS dJEKTPOMArHUTHOW MHIYK-
3 LUN: 3aKOH JICKTPOMArHUTHON WHAYKLUH, IpaBwio JIeHIa, UHAYKTUB- 1
HOCTb.
4 3ajaun Ha MEPEMEHHBIN JIEKTPUUECKUN TOK: XapaKTEePUCTUKU MEpPEeMEH- 1
HOT'O JIEKTPUYECKOr0 TOKaA.
5 3ajaun Ha MEPEMEHHBIN AIEKTPUUYECKUN TOK: SJEKTPUUYECKHUE MAIWHBI, 1
TpaHchopmartop.
6 3ajaun Ha ONMMCAHUE PA3IUYHBIX CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: CKO- 1
pOCTh, OTpaKeHUE, MPETOMIICHHE
7 3ajauu Ha OMMCAHUE PA3IUYHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: MH- 1
tepdepeHnus, Tuppakiys, MOIIPU3ALHSL.
8 3aauu o reOMeTPUYECKOM ONTHUKE: 3epKala, ONTHYECKUE CXEMBI. 1
9 3ajaun o reOMeTPUUECKOM ONTHUKE: 3epKaJla, ONTHUYECKUE CXEMBI. 1
10 3aauu Mo reOMeTPUYECKOM ONTHUKE: 3epKala, ONTHYECKUE CXEMBI. 1
11 Knaccudukanus 3agay no CTO u npumepsl UX pelieHus. 1
12 Knaccudukanus 3agay no CTO u npumepsl UX pelieHus. 1
13 3aga4yu Ha ONpEACsICHUE ONTUYECKON CXEMBbI, COAECPKAIICHCS B «YEPHOM 1
SIIIUKE»: KOHCTPYUPOBAHUE, MPUEMBbI U TPUMEPHI PEILICHUS.
14 3aga4yu Ha ONpeAesICHUE ONTUYECKON CXEMBbI, COAECPKAIICHCS B «4EPHOM 1
SIIIUKE»: KOHCTPYUPOBAHUE, MPUEMBI U TPUMEPHI PEIICHUS.
15 ['pynnoBoe U KOJIJIEKTUBHOE PELICHHUE SKCIIEPUMEHTAIBHBIX 3a7a4 C UC- 1
M0JIb30BaHNEM TPUOOPOB.
16 ['pynnoBoe M KOJIJIEKTUBHOE PELICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 C UC- 1
M0JIb30BaHHEM TPUOOPOB.
Mexanuka (7 4.)
17 OO01mure MeToIpI penIeHus 3a71a9 0 KHHEMATHKe. 1
18 3ajauyn Ha OCHOBHBIE 3aKOHBI INHAMUKHU. 1
19 3aga4yn Ha MPUHIMI OTHOCUTEIBHOCTH. 1
20 3a/lauy Ha 3aKOH COXPaHEHMsI UMITYJIbCA. 1
21 3asauu Ha 3aKOH COXPAHEHUS YSHEPTUU. 1
2 3amaun Ha OMpENCIICHUE XapaKTePUCTHK PaBHOBECHS (DU3MYECKHUX CH- 1
CTEM.
23 MexaHuka JXKHUIKOCTEH. 1
MouJuekyasipaas ¢pusuka. Tepmoaunamuka (6 4.)
24 3agaun Ha ONMMCaHMe ITOBeACHUS NAcaIbHOTO ra3a. 1
25 3alauM Ha CBOICTBA M1apOB. 1
26 3ajauu Ha oNpeIelIeHUE XapaKTEPUCTHUK BIAXKHOCTH BO3/1yXa. 1




27 3a/1auy Ha NepBbIN 3aKOH TEPMOAMHAMHUKH. 1
28 3ajgaun Ha TEIUIOBBIE IBUTATENH. 1
29 3aaun Ha ypaBHEHHE TETUIOBOTo OanaHca.
JJeKTpU4ecTBO (5 4.)
30 3amaun pa3HBIX BUJIOB Ha OMHCAHHUE JJICKTPHUECKOTO MOJIS Pa3IUIHBIMHU 1
CpEJICTBaMHU.
31 OO01mas xapakTepuCTHKA PEIICHUS 3a/1a4 110 YJIEKTPOCTATHKE. 1
32 3az[atzn Ha MPUEMBI pacy€ra COMPOTUBICHUS CIOXKHBIX JJEKTPHUECKUX 1
nenei.
33 3anauun Ha pacu€r ydactka nenu, umeromen J1C. 1
34 3aga4yy Ha OMMCAHKME MOCTOSTHHOTO TOKA B PA3JIMYHBIX Cpeax. 1

6. YueOHO-MeTOAMYECKOE U MAaTePHAJbHO-TEXHUYECKOe ofecniedeHme.
IlepeyeHb yueOHO-MeTOANYECKOT0 O0ecreYeHust
1. Yuebnuk «Pusmuka. 10 kmacc. ba3zoBwlit ypoBeHby», «®Pusuka. 11 kiacc. ba3oBblii ypo-
BeHb» JI.O. I'enaenmreiina, A.A. bynatosoi, N.H. KopaunseBa, A.B. Komkunoit n3na-
tenbeTBa «BMHOM. Jlaboparopus 3nanuii» 2019 r.
2. Caypos I0.A., Opnos B.A. «IIpaktuka pemenus pusndeckux 3amad. 10-11 kmaccey, -
«Benrana-I'padp», 2018 ¢

DJIeKTPOHHBbIE MOCOOUs

1. be3omacHoCTh Ha ypokax (pU3HKH

2. ®usuka 7-11xn. Bugeoypoxu. Unpoypoxk.

3. ®wusuka 7-11kn. MHTEpakTHBHBIC JeKIMU. Pemenne 3amay

IOP

http://fusic-master.ru/
http://www.physbook.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/subject/




