MynnuunaasHoe 6101KeTHOe o0ueo0pa3oBareibHOE yupexaeHne rumuasus Nedd

PACCMOTPEHO COI''TACOBAHO YTBEPXIAIO
Ha 3acefianun MO yuurenei 3aMECTHTENb AUPEKTOpa mo YBP mupexTop MBOY I'umuaszus Nod4

€CTeCTBEHHOro nuKia «IIpupomay

L;// 2 Crenanosa T.A.

JZ 2% Z ‘_\
VPl @ A
,‘/ﬁff )  \sEcl
nportokoi Ne 1 , DK KOBS _eag?aTHmeBa JI.C.
oT « 29_ » aBrycra 2023 r. « _30_» asrycra 2023 r. 1

Moanucaro undpoBoit noaNmUCbIo: XykoBcKas-

-_— aTblwesa Jingua CepreesHa
AHaHTHDOBaHHaH paﬁoqaﬂ HporpaMMa >|<y KO Bc Kaﬂ gN:c:RU, :::;ﬂbﬂHO’;CKaﬂ obnactb,

|I=YnbaHoBcK, title=[lnpekTtop,

i e S NlaTbilUeBa oo
S ——— o M. IEEBA B.H.,
fnace 9D, I
ﬂ 1.2.643.3.131.1.1=1 20C37333‘23831 30393337313
YpoBens 061iero 00pa30BaHMUs ocHOBHOE obliee 06pPazoBaLHe nanA Sty e
quTeHB a OB a E < B = HZTT:;:T; cn=KykoBckasa-JlaTbilwesa Jlngus
D Ce p re e B H a ;aSa: 2023.09.14 17:14:57 +04'00"

Cpox peanusanuu nporpaMMsl, yae6usiii rog 2023-2024
KommyecTso gacos 1o yue6uOMY IUIaHY
BCEro 2 YJacoOB B I'OJ; B HEIEIIIO 3 Jaca

[TnanupoBanme cocTaBiIeHo Ha OCHOBeE: IlnanupoBanue cocTapieno Ha ocHoBe CTaHIAPTHL BTOPOTo nokoyeHus. Paboueit
nporpamMmel. Pusnka. 7 — 9 knacchl: yueGHO - METOIHMYECKOe TOCOBHe/ COCT. E.H.TuxonoBa. — 2 — e u3n., crepeorum. — M.: Jlpoda,
2015. ITporpaMMBI OCHOBHOTO 0611ero 06pazoBanus. Ou3KKa. 8 xnacc (aBropel: H.C.ITypermesa, H.E.Baxeesckas, B.M. Yapyrun).

V4aeOHHK «Dusnka. 9 KLy, aBTOPEL Ilypeimepa H.C., Baxceesckas H.E., Yapyrus B.M. (M. poda, 2021 r.), peKOMEHIOBaH
MunvcrepcTBOM 06pa3zoBanus U Hayki PD

(Ha3BaHiie, aBTOP, rOJ H3laHHs, KEM PEKOMEH/IOBAHO)

Pabouyro nporpammy cocraBun(a) 7zt IlTapoBa E.B.




IMosicuuTeIBLHAS 3aIMCKA

Pabouas npoepamma mo ¢usuke s 7 Ki1acca OCHOBHOM WIKOJNBI paspabomaHa 6 COOMEemcmeuu co Cre0yioWuMu HOPMAMUSHO-NPABO8bIMU

OOKYyMeHmamu.

1. PaGouas nmporpamma cOCTaBJ€Ha B COOTBETCTBHH CO CIEIYIOUIMMHA HOPMATUBHO-TIPABOBBIMH JJOKYMEHTAMHU:

2. 3akoHa P® «O06 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 No273-D3

3. ®denepanbHBIN TOCYAAPCTBEHHBIN 00pa30BaTENbHBINA CTaHAAPT OCHOBHOTO 0011ero oopasoBanus (IIpuka3s Munmncrepcrsa oopazoBanust u Hayku PO ot
17 nexadps 2010r. Ne1897 «O06 yTBepx)aeHuU heaepalbHOro rocy1apcTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO 00IIero 0Opa3oBaHus)

4. Tlpukaz Munobpnayku Poccun ot 31.12.2015 Nel1577 «O BHeceHUr 3MEeHEHUH B (efepaibHbIi TOCYIapCTBEHHBIN 00pa30BaTebHBINA CTAHIAPT
OCHOBHOT0 00111eT0 00pa30BaHMusl, YyTBEPKICHHBIN MTPUKa30M MuUHHUCTEpCTBA 0Opa3oBaHus u Hayku Poccuiickoit deneparuu ot 17 nexadbps 2010r.
Nel897»

5. INIPUMEPHAS OCHOBHAS OBPA30OBATEJIBHAA ITPOTPAMMA OCHOBHOI'O OBHIET'O OBPA3OBAHUA/OAOBPEHA pemenuem
denepanbHOro yueOHO- METOINIeCKOro 00beAMHEeHUS 110 001eMy oopaszoBanuto (Oxodpena pemenuem ot 08.04.2015, mporokon Nel/15 (B penakmum
nporokoina Ne 1/20 ot 04.02.2020) ) Fgosreestr.ru

6. denepanbHblii nepeveHs yaeOHUKOB Ha 2022-2023 yueOHslii roa, yrBepka¢uubiii [Ipukasom Munmnpocsemenust Poccun Ne 254 ot 20 mas 2020 . ¢
u3MeHenusamu ot 23.12.2020 (yrBepskaeHsl mpukazoM Munnpocsemenus Poccun Ne 766).

7. OcHoBHas 00pa3zoBaTebHasl MPOrpaMMa OCHOBHOTO o0miero oopazoBanus MBOY rumuazuu Ned44 um. [leera B.H. r. YibssHoBCKa

8. ®wusuka. 7 — 9 knaccel. (Paboune nmporpammel. @usnka. 7 — 9 kiaccel: yaeOHO — MeToanueckoe nocoodue / coct. E. H. Tuxonosa. — crepeotun. — M.:

Tpoda, 2016. — 398, (2)c.).

ITporpamma cooTBeTcTBYeET yueOHUKY: «®Pusuka. 9 ki.», aropsl [lypeimena H.C., Baxxeesckas H.E. (M. [lpoda, 2019 r.)

CornacHo yueOHOMY IJIaHY Ha U3y4eHHE (PU3HKK OTBOAUTCS B 9 kiacce 99 4 B 1o/ 3 4 B Heneno Uit 0053aTeNIbHOTO n3ydeHust Kypca «Dusukay, u3 KOTOPBIX
86 1 cocraBnsieT MHBapuaHTHas 4acTh. OcTaBmuecs 13 9 aBTOpbI pabounX MPOrpaMM MOTYT HCIIOIB30BaTh B KAUeCTBE pe3epBa BpeMEHU. (KOJTHUECTBO
KOHTPOJBHBIX paboT - 9, mabopaTtopHbIX paboT - 6, mpakTHUeckux padot - 0). JlaHHOE TemaTHUecKoe TIaHWPOBAHKE AAANTUPOBAHO ISl AUCTAHIIMOHHOTO
o0OyueHusl.

Cpoxk peanuszanuu pabodei mporpamMmsl 1 ro.



AKTYaJIbHOCTDH MPOTrPaMMbI

YueOusplii mpenmer «Du3uka» ABISETCS CUCTEMOOOPA3yIOIIMM JJIsi €CTEeCTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (U3MYECKHE 3aKOHBI MUPO3JIaHUs
SIBJIAIOTCSI OCHOBOM COJIEp)KaHUSI KypCOB XHUMUH, OMOJIOTHH, reorpaguu U acTpoHoMuu. dOusnka BOOpyk aeT 00y4aroIIUXCs HAYYHBIM METOJOM IO3HaHMs,
MO3BOJISIFOIINUM TOJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIeM MUPE.

[IpenMeTr MakcUMallbHO HallpaBieH Ha (OpMUpOBaHME HMHTEpeca K MPHUPOJHOMY M COIHAIBHOMY MHPY, COBEPIICHCTBOBAaHHE MO3HABATEIbHOMN
nestenbHOCTH oOydaromuxcsi ¢ 3I1P 3a cuer oBnaseHUs] MBICIUTEIBHBIMUA ONEPAMSIMA CPAaBHEHHS, 000OILIECHHS, pa3BUTHE CIIOCOOHOCTH apryMEHTHpPOBATh
CBOE MHEHUE, (popMUpOBaHIE BO3ZMOKHOCTEH COBMECTHOM JESATEIHHOCTH.

Wzyuenune ¢usuku crocoOcTByeT pasBuTHIO y oOywarommuxcs ¢ 3IIP mpocTpaHcTBeHHOro BoOOpa)keHHs, (DYHKIMOHAIBHONW I'PaMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTUYECKH aHAIU3UPOBATh MH(OPMALMIO, MPEICTABICHHYIO B Pa3iMYHBIX (opMax. 3HAYUMOCTh MpeaMeTa I Pa3BUTHs >KU3HEHHOU
KOMIETCHIIUN OOYYaroIIMUXCsA 3aKIFOYaeTCsl B YCBOCHHU OCHOBBI (DM3MYECKMX 3HAHWMA, HEOOXOIMUMBIX JUIsl TOBCEIHEBHOW XM3HH. M3yuenwe (usuku
crocobcTByeT pazputhio y odydarommuxcs ¢ 3I1P mpoctpancTBeHHOro BooOpakeHus, GYyHKIIMOHATBHOW TPAaMOTHOCTH, YMEHUSI BOCIIPUHUMATh U KPUTHYECKHU
aHAJIM3UPOBaTh HMH(OPMAIIMIO, MPEICTABICHHYI0 B Pa3MMUYHBIX (opMax. 3HAYMMOCTh MpeaMeTa AJsi Pa3BUTHUS KU3HEHHOW KOMIIETEHIIMH OOYy4YarolIuXcs
3aKJIIOYAeTCsl B YCBOCHMHM OCHOBBI (PM3WYECKUX 3HAHHUI, HEOOXOAMMBIX [IJIsl MOBCEIHEBHOM XM3HU; HAaBBIKOB 3JI0pOBOr0 M 0€30MacHOro Ajisi 4eloBeKa U
OKpY>Karollen ero cpeasl 0opasa Ku3Hu; GOPMUPOBAHUN IKOJIOTUUECKON KYIbTYPHI.

[IporpamMma oTpaxkaeT cojnepkanue oOydeHus mpeamery «Du3mka» ¢ y4eToM OcCOOBIX 00pa3zoBaTeNbHBIX MOTpeOHOCTel oOydvarommxcs ¢ 3IIP.
OBaieHne JaHHBIM YIeOHBIM MPEIMETOM MPEIICTABIISICT ONPEISIICHHYIO TPYAHOCTE st oOyuatonuxcst ¢ 3[1P. 3To cBsi3aHO ¢ 0COOCHHOCTIMHU MBICTUTEILHOM
JESTEeNbHOCTH, TEPHOAMYECKIMH KOJICOAHUSIMH BHUMAHHS, MajbiM OOBEMOM TIAMATH, HEAOCTATOYHOCTHIO OOINEro 3amaca 3HAHWH, MOHWKEHHBIM
MO3HABATEIBHBIM HHTEPECOM M HU3KHM YPOBHEM PEUYEBOTO Pa3BHUTHSI.

s mpeosoneHus TpyaHOCTEH B M3ydeHUH ydeOHoro npenmera «Pusmka» HeoOXoauma afanTtanus oObemMa M XapakTepa y4eOHOro Marepuana K
MI03HABATEIbHBIM BO3MOXKHOCTSIM JAHHOM KaTeropuu oOydyaroIIMXCsl, y4eT UX OCOOCHHOCTEH Pa3BUTHUS: MCIOJIb30BaHHE aIrOPUTMOB, BHYTPUIIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3€H, TOCTENEHHOE YCIOKHEHHE N3y4yaeMoro MaTrepuania.

JlaHHas mporpamMma KOHKPETH3HPYET COJIepyKaHue MPeIMETHBIX TEM B COOTBETCTBHU C TPeOOBaHUAMHU 00Opa30BATENBHOIO CTaHAApPTa, PEKOMEHIY EMYIO
MOCTIeIOBATEIPHOCTh M3YUEHUS Pa3esioB (PM3UKH C YUETOM MEKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH Y4eOHOTO MpOIecca, BO3PACTHBIX H
MICUXOJIOTMYECKUX ocoOeHHocTe oOyvaromuxcsi ¢ 3[IP Ha ypoBHe ocHOBHOro ooOmiero oOpa3oBaHMs, ONpENENseT MHUHUMAIbHBIA HaOOp OIMBITOB,
JIEMOHCTpPAIHH, IIPOBOANMBIX YUHTEIEM B Ki1acce, 1a00paTOPHBIX PadoOT, BHITIOTHIEMBIX 00yJarOIIUMHUCS.

basucnbiii yuebnbuii nnan Ha 3Tane OCHOBHOTO 00Iero oOpas3oBaHus B 8 kiacce ewioensiem 70 u Ans 00s3aTeNbHOrO U3ydeHUs Kypca «Dusuka», u3
KOTOpPBIX 67 4 cocTaBiisseT MHBapHaHTHas yacTb. OcTaBimecs 3 4 aBTOpbl paboYUX MPOrpaMM MOTYT UCIIOJIb30BaTh B KAUECTBE Pe3epBa BPEMEHH.

MeTtoauyeckoil OCHOBOM HN3YUCHUA KypCa «Dusznka» Ha YPOBHEC OCHOBHOI'O 06]]_[61"0 O6pa3OBaHI/I$I SIBIISIETCS CHUCTEMHO-ACATEIbHOCTHBIN IoaxoMd,
O6CCHC‘-II/IBE[IOII_[I/II>'I JOCTHIKCHUC JIMYHOCTHBIX, MCETAIPCIMCTHBIX W IMPECAMCTHBIX O6p8.30BaTeHBHLIX PE3yJIbTAaTOB MNOCPCACTBOM OpraHu3anuun aKTHUBHOM



MMO3HABATEIPHON JIEATEILHOCTH OOYYaIOIIMXCSA, YTO OYCHb BaXHO mpu oOyudeHun netedt ¢ 3[IP, mims KOTOPHIX XapaKTepHO CHUKEHUE IO3HABATENbHOM
AKTUBHOCTH.

Uzyuenue ¢pu3uKu Ha ypoOBHE OCHOBHOTO 00I1Iero 00pa30BaHus HAMpPaBIEHO Ha JOCTHXKEHUE CIETYIOIIHX LeJIei:

- OCBOGHHUE 3HAHUUA O MEXAHUYECKUX, TEIJIOBBIX, SJCKTPOMArHUTHBIX M KBAHTOBBIX SIBICHUSX; BEIIMYMHAX, XapaKTEPU3YIOMIMX ITH SIBJICHHUS;
3aKOHAX, KOTOPbIM OHM MOJYUHSIOTCS; METOJAaX HAay4yHOTO MO3HAHUS MPUPOIBl U (POPMHUpPOBAHHE HA ITOH OCHOBE IMPEACTaBICHUM O (HU3MUECKON KapThUHE
MUDA;

- OBJIaJICHHE YMEHUSMU MPOBOJUTH HAONIOACHUS NPUPOJHBIX SIBJICHUI, OMUCHIBATH M 0000IIAaTh pe3ylbTaThl HAOIIOJEHUI, HCIOIb30BaTh
MIPOCThIE M3MEPUTEIbHBIE MPUOOPHI Ui H3ydyeHUs (PU3MUECKHUX SBIICHUI; MPEICTaBIsATh Pe3yJbTaThl HAOMIOACHUNA WU HM3MEPEHHUI C MOMONIbI0 TabuIl,
rpadUKOB U BBISBJIATH HA TOW OCHOBE AIMIIMPUYECKUE 3aBUCUMOCTH;, IPUMEHSITH IOJy4eHHbIE 3HAHUS 1151 OOBSICHEHUS Pa3HOOOpa3HBIX MPUPOIAHBIX SBJICHUH U
IIPOLIECCOB, IPUHIIMIIOB AEMCTBUS BAXKHEHIIINX TEXHUYECKUX YCTPOMUCTB, /Ui pelleHus (PU3NUEeCKUX 3ajay;

— pa3BUTHE NMO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH, CaMOCTOATEIHHOCTH B MPUOOPETEHUH HOBBIX 3HAHHUIA,
IIPH pelIeHur (HU3NUECKUX 3a/1a4 U BBIITOJIHEHUH SKCIIEPUMEHTAIBHBIX UCCIEOBAHHM C UCIIOIB30BaHNEM MH(POPMAIIMOHHBIX TEXHOJIOTHH;

- BOCIIUTaHUEC y6e)KIIeHHOCTI/I B BO3MOXHOCTH IMO3HAHHA 3aKOHOB IIPHUPOJLI, B H€O6XOI[I/IMOCTI/I Pa3yMHOI'O UCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ HAayKU U
TEXHOJIOTUI [l JalbHEHIIer0 pa3BUTHUS YEIOBEYECKOro OOIIEeCTBA, YBOKEHUS K TBOpPIAM HAyKM M TEXHHKH; OTHOIICHHUS K (U3MKE KaK K JJIEMEHTY
00111eueI0BeYECKOM KyIbTYpHI;

- UCIOJIb30BaHNE MOJYYEHHBIX 3HAHUM U YMEHUH Ui pellleHus] NIPAKTUUECKUX 3a7ay IOBCEIHEBHOM KU3HHU, oOecrieueHus: Oe30MacHOCTH CBOEH
KU3HU, PallMOHAILHOTO IPUPOAOIOJIB30BAHNS U OXPAHBI OKPYKAOLIEN CPEIBI.

JlocTrkeHe MOCTaBIEHHON eI 00eCcTIeYMBAETCS pEIIEHUEM CJIeAYIOIMX 3a/1aY:

- 3HakoMcTBO oOyyatouuxcs ¢ 3[1P ¢ meTonamu nccnenoBanus 0ObEKTOB U SIBICHUN IPUPO/IBI;

- HpI/IO6p€T€HI/I€ 3HAHUH O MCXAaHUYCCKHX, TCIUIOBBIX, DJICKTPOMArHUTHBIX U KBAHTOBBIX ABJICHHUAX, (1)I/I?>I/ILIGCKI/IX BCIIMYHHAX, XapaKTCPUIYIOIIUX
OTH SABJICHUAA,

- (dbopMupoBaHHe YMEHHI HAOII0JaTh MPUPOIHBIC SBICHUS U BBITIOIHATH OMBITHI, Ta0OPATOPHBIE Pa0OTHI U HKCIIEPUMEHTATbHBIE UCCIICIOBAHMUS C
HCIIOJIb30BAHHUEM N3MCPUTCIIbHBIX HpI/I60pOB, IIHAPOKO NPUMCHACMEIX B npaKTqucxoﬁ KH3HU,

— OBJIaJICHHE TAKUMU MOHITHUSIMH, KaK MPUPOAHOE SBIECHUE, IMIUPUUYECKU YCTAaHOBJICHHBIN (hakT, mpoliema, TUIoTe3a, TeOPETUIECKHil BBIBO/I,
pe3yJIbTaT SKCIEPUMEHTAIbHON IPOBEPKU;

— MMOHMMAaHUE OTJIMYUI HAyYHBIX JAHHBIX OT HEMPOBEPEHHON MHGOPMAIIUH, IICHHOCTH HAYKH JJISl YIOBJIETBOPEHHS OBITOBBIX, MPOU3BOICTBEHHBIX
U KyJbTYPHBIX IOTPEOHOCTEH YeTIoBeKa.

OcHoBoii 00yuenus oOyuaromuxcs ¢ 3IIP Ha mpenmeTrax eCTECTBEHHOHAYYHOIO IMKJIA SIBJISETCS Pa3BUTHE Y YYAILIMXCS OCHOBHBIX MBICIUTEIbHBIX
orepauui (aHanu3, CUHTE3, CpaBHEHHE, 0000IIIEHNE) Ha OCHOBE PELICHUs Pa3BUBAIOIINX YIIPAXKHEHUN, (GOPMUPOBAHKE IPUEMOB YMCTBEHHOU pabOThI: aHAIHN3
UCXOJHBIX JAaHHBIX, [UTAHUPOBAHHE MaTepuaia, OCYIIECTBICHHE MTO3TATHOTO U UTOTOBOI'O CAMOKOHTPOJIS, & TAK)KE OCYIIECTBISETCS TUKBHUIALUS MTPOOEIIOB B
3HAHUAX, 3aKpelyIeHue W3y4eHHOro MaTepuana, oTpaboTKa ajJropUTMOB, IOBTOpPEHHE MpoiAeHHOro. boibloe 3HaueHHe MpUAaeTcs YMEHHUIO paccKa3aTh O
BBITIOJTHEHHON paboTe ¢ MPaBHWIbHBIM YIIOTPEOICHUEM COOTBETCTBYIOUIEH TEPMUHOIOTMU U COOIOIEHHEM JIOTHYECKUX CBsI3el B M31araeMoM marepuane. s



obyuaromuxca 3[IP Ha ypoBHEe OCHOBHOro 00wIEr0 0Opa30BaHUS MO-NPEKHEMY OCTAIOTCS XapaKTEPHbI: HEJAOCTATOUHBIH YPOBEHb Pa3BUTHs OTIEIbHBIX
IICUXUYECKUX IPOLECCOB (BOCHPHUATHS, BHUMAHUSA, NaMATH, MBILIUICHHS), CHUKEHUE YPOBHS MHTEIUIEKTYaJIbHOTO PAa3BUTHSA, HU3KHI ypOBEHb BBIIIOJIHEHUS
yueOHbIX 3a/laHuil, HM3Kas yclemHOCTh o0ydeHus. [loaromy npu u3ydeHuu Qusuku TpeOyeTcsi MHTEHCUBHOE HMHTEIUIEKTYaJIbHOE Pa3BUTHE CPEACTBAMHU
MaTeMaTHK{ Ha MaTepualie, OTBEYAIOIIEM OCOOEHHOCTSM M BO3MOXKHOCTSM ydamuxcs. Yd4eT ocobeHHocteil oOyuarommxcsi ¢ 3IIP Tpebyer, uyToOBl mpu
M3yYeHHH HOBOTO MaTepuana 00sS3aTebHO MPOMCXOMII0O MHOTOKPAaTHOE €ro MOBTOPEHHE; PACHIMPEHHOE PACCMOTPEHHE TEM M BOIPOCOB, PACKPBIBAIOLINX
CBSI3b (PU3UKU C KU3HBIO; AKTYyaJIN3alUs TIEPBUYHOTO KU3HEHHOTO OIBITA YYAIIUXCS.

YcBoeHue mporpaMMHOTO MaTepuaia 1o (u3MuKe BbI3BIBACT OoJbIINe 3aTpyAHeHus y oOyuatomuxcs ¢ 3I1P, mosTomy Teopust uzydaercsi 6€3 BHIBOJIOB
CIIOKHBIX (opMyIl. 3agauu, TpeOyroIue IPUMEHEHHs CI0XKHBIX MaTeMaTHUYECKUX BBIYUCICHUH M (OpMYJ, B 0OCOOEHHOCTH TaKMX TeM, Kak «MexaHudeckoe
IBIDKEHUE», «ApXHMeZ0oBa cuila», «MexaHndeckas 3Heprus», « JIeKTpUUECKUe SABICHUS», «DJIEKTPOMArHUTHbBIE SBICHUA», PEILAIOTCS B KJIacce ¢ MOMOIIbIO
YUUTEIIS.

Ocoboe BHMMaHUE NpPU M3YyYEHUU Kypca (U3MKU YAEIseTcs MOCTAHOBKE M OpraHU3allMM SKCHEPUMEHTA, a TAaKXKe MPOBEACHUIO (IIOYTH HA KaXXIOM
YPOKE€) KpaTKOBPEMEHHBIX J1a00paTOPHBIX pabOT, KOTOpBIE pPa3BUBAIOT YMEHHE IOJIb30BAThCSA IMPOCTEHIIMMHM NpUOOpaMM, aHAJIU3UPOBATh IOJYyYCHHbBIE
naHHble. B cBS3M C OCOOEHHOCTSIMHU MOBEACHUA M JAesTenbHOCcTH oOywaromuxcsi ¢ 3I[IP (pacTopmokeHHOCTh, HEOPraHM30BAaHHOCTBH) IPENYCMOTPEH
CTPOKAUIITUI KOHTPOJIIh 33 COOJTFOICHUEM MTPABIII TEXHUKH 0€30MaCHOCTH TPY IPOBEICHUH JTa0OPATOPHBIX U TPAKTUICCKUX PaboT.

Bonbmoe BHuManue mnpu u3ydeHnn ¢usznku noxapoctkamu ¢ 3[IP oOpamraercss Ha oOBlaneHHE WMH MPAKTHYECKUMH YMEHUSMH W HaBBIKAMH.
[IpenycmaTtpuBaeTcs yMeHbIIEHHE OObeMa TEOPETUYECKUX CBEJCHMH, BKIIOUEHHE OTIENBHBIX TEM WIM LENbIX pa3lesioB B MaTepHuaibl Ais 0030pHOrO,
O3HAKOMUTENBHOIO WM (PaKyIbTaTUBHOI'O U3YyUCHMS.

JlocTaTouHOE KOJIMYECTBO BPEMEHU OTBOJUTCS Ha PACCMOTPEHHME TEM M BONPOCOB, PACKPBHIBAIOIIUX CBA3b (DU3UKMU C KU3HBIO, C TEMHU SIBICHUSIMH,
HaOJI0ACHUMH, KOTOPBIE XOPOIIO U3BECTHBI YUEHUKAM M3 MX KU3HEHHOT'O OIBITA.

MakcuManabHO HCIIOJIB3YIOTCA MEXIPEIMETHBIE CBA3M C TAKUMH JHUCUUIUIMHAMHU, KakK reorpadus, XuMus, Ouosiorus, T.K. oOydwaromuecs ¢ 3IIP
0COOEHHO HYXAIOTCSI B IPEMOIHECEHUHU OJJTHOTO U TOTO K€ yueOHOro MaTepuasa B pa3JInYHbIX aclleKTax, B €ro BapbUpPOBaHUH, B HEOJHOKPATHOM OBTOPEHUHN
U 3aKperyIeHUH TOJYyYEHHBIX 3HAHUN W MpakTHueckux ymeHuil. [lo3Boisisi paccMaTpuBaTh OJUH W TOT K€ y4e€OHBIM MarepHall ¢ pa3HbIX TOYEK 3PEHHUS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIyUIlIEMY OCMBICIEHHIO, 00Jiee TPOYHOMY 3aKPETIEHUIO NTOJyYE€HHBIX 3HAaHUHN U MPAKTUYECKUX YMEHUH.

Yuebnuiii mamepuan CKOHIIEHTPUPOBAH BOKPYT OCHOBHBIX (DH3NYECKUX TEOPHUIA:

e 3aKOHBEI MEXAaHHUKHU.

e Mexannueckue KojieOaHus U BOIHEL.

e DJEKTPOMAarHUTHbIE KOJIeOaHUs U BOJHBI.
e DJEeMEHTHI KBaHTOBOU (DU3HKH.

e Bcenennas.



B conepkanue mporpaMMbl BKJIIOYEH MaTepHall, HA OCHOBE M3YYEHHSI KOTOPOTO yJallluecs: OBJIAZICBAIOT Memooamu usyderus IPUpoabl — meopemuyeckum
U SKCnepuMeHmanbHuiM. J11s1 OBIaIeHus TEOPETUYECKUM METO/IOM OpTraHu3yeTcs paboTa ¢ 0000IIEHHBIMY TUIaHAMU U3y4eHUs (PU3HUECKUX MOHATUHH —
(bu3nyecKux sBICHUN, PU3NYECKUX BETUYHH, (PU3HMUECKUX MPUOOPOB, 3aKOHOB U Teopuid. OBIaIeHUIO HKCIIEPUMEHTAIbHBIM METOIOM ITO3HAHUS
CIOCOOCTBYIOT CIIEIIHANIbHBIC 3aHATHSI IO BBIMOJIHEHUIO SKCIIEPUMEHTABHBIX 3a/IaHHH, HA OCHOBE KOTOPBIX ()OPMUPYIOTCS MPAKTHUECKUE YMEHHUS: TIPOBOJAHUTH
HaOJI0ACHNS, IJITAHUPOBATH M BBITIOIHATH MPOCTEHININE SKCIIEPUMEHTHI, U3MEPSATH (PU3MUeCcKre BETMYUHBI, JIJIaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIBHBIX
JAHHbIX.

JU1 IpakTUYECKUX 3aHATUHN UCIOIb3YIOTCS 8apuamuerble METObL: B 3aBUCUMOCTH OT y4EOHBIX BO3MOXHOCTEH yJallluXcsl IPUMEHSIOTCS
PENPOAYKTUBHBIE 3KCIIEPUMEHTANIbHbIE 3aaHUsl (110 NHCTPYKLIUH, ONMCAHUIO) U 33/1aHUS UCCIIEI0BATENbCKOIO XapakTepa.

[To ka0l TeMe yKa3bIBAIOTCS HKCIIEPUMEHTAIBHbIE 3aJaHHsI, JTa00paTOpHbIe PadOThI, HA OCHOBE KOTOPHIX (POPMHUPYIOTCS IPAKTUIECKUE YMEHHUS:
IIPOBOAUTH HAOIIOIEHNUS, TUIAHUPOBAThH U BBINOIHITH IPOCTEUIINE SKCIIEPUMEHTDI, U3MEPATH (PU3MUECKHUE BEIUUNHBI, IEJIaTh BHIBOJIbI HA OCHOBE
JKCIIEPUMEHTAIIBHBIX JIaHHBIX.

[Tponecc 0OyueHHst OpraHU3yeTCs ¢ YIETOM LIeIel U COIepKaHMs MPOrPaMMBbl, Ha CHCTEMHO — JIeSITeIbHOCTHON ocHOBE. [log0nparoTcs Takue MeTobl,
KaK HabnooeHue U onucanie N3ydaeMbIX IBICHUN, 00biCHeHUe ITUX SIBICHU; usmeperue PU3MUECKUX BEIIUYHH; NIAHUPOBAHUE U NPOBEOeHUE NPOCMEetUUX
ONBIMOB U IKCNEPUMEHMALLHBIX UCCAE008AHUL TIO BBISBICHHIO 3aBUCUMOCTEH MEXAY H3ydaeMbIMH (DU3UYECKIMH BETMYHMHAMH, 00pabomKe IOTYyICHHBIX B
X0/JI€ UCCIIEI0BAHUN pe3)ibmamoa.

Memoowt u cpedocmea 06yyeHus OPUEHTUPOBAHBI HAa OBJIAJICHUE YUAIIUMUCS YHUBEPCAIbHBIMHU Y4€OHBIMU JIEHCTBUSAMU U CIIOCO0AaMU J1€ATEIbHOCTH,
KOTOpBIE MTO3BOJISIT YYalIUMCsl pa3padbaTbIiBaTh #pOeKmbl, OCYIIECTBIATh NOUCK UHGOpMayuy u ee aHanu3, a Takxke OO0IHUX YMEHUHN JJIsl €CTECTBEHHOHAYYHBIX
TUCHUIUIUH — HOCMAHOBKA IKCNEPUMEHMA, NPO8edeHUe UCCIe008aAHU.

Dopmul opeanuzayuu NO3HABAMENbHOU 0esmelbHOCMY YIAITUXCSl TOJ0NPAIOTCS B COOTBETCTBHH C LIENSMH, COJCPKaHUEM, METOIaMH 00ydIeHus,
y4eOHBIMU BO3MOKHOCTSIMU M YPOBHEM C(OPMUPOBAHHOCTH MO3HABATEIBHBIX cIocOOHOCTEN yuamuxcs. [Ipenqnourenue otnaercs cienyomuM GopMam
paboThl: camocmoamenvHas paboma HaJl TEOPETUUECKUM MaTepraioM o 0000IIEHHBIM IJIaHaM JIeATENbHOCTH; paboma & 2pynnax 1o pa3padoTKe MPOoeKTa,
BBITOJIHEHHUIO SKCIIEPUMEHTAIBHBIX 3aJaHU|, PEIICHUIO 331a4; 3awuma npoekmos, MyoInIHoe MpeICTaBlIeHNe pe3yIbTaToOB UCCIIEOBaHU, UX
apryMeHTHPOBaHHOE 0OOCHOBAHUE U JP.

Pezynomamer oceoenus kypca ¢usuxu 9 knacca

Obwumu npedmemuviMu pesyiomamamu 00yuenus usuxe B OCHOBHOU IIKOJIE SBISIOTCS:



*3HAHUSI O IPUPOJIE BAKHEHITNX (PU3NUECKUX SBICHUM OKPYKAIOIIETO MUPA M IIOHUMAaHKUE CMbICIa (U3UIECKUX 3aKOHOB, PACKPHIBAIOIINX CBSI3b M3y UCHHBIX
SIBIICHHI,

*YMEHHUS MOJIb30BaThCS METOJaMHU HAYYHOT'O UCCIIEIOBAHUS SIBJICHUN IPUPOJIbI, TPOBOAUTH HAOIIOACHHUSI, JIAHUPOBATH U BBIIOJIHATH YKCIIEPUMEHTHI,
o0OpabaThIBaTh pe3yJbTaThl U3MEPEHUH, IPEACTABIATH PE3YIbTAThl H3MEPEHUI C TOMOIIIbIO Ta0u1l, TpaduKoB U HOpMyIl, OOHAPYKUBATH 3aBUCUMOCTH MEKIY
(bu3MYECKUMHU BEIHMUYMHAMU, OOBSICHSTD MOJIyY€HHBIE PE3YJIbTaThl U A€TaTh BbIBOJIbI, OLICHUBATh IPAHULIbI TOIPEIIHOCTEH pe3ybTaTOB U3MEPEHUI;

*YMCHUS IPUMCHATh TCOPETUYCCKUEC 3HAHUA I10 (1)I/ISI/IK€ Ha IpaKTUKE, peuiaTb (1)I/ISI/I‘I€CKI/I6 3a1a4i Ha IPUMCHCHHUEC ITOJTYYCHHBIX 3HaHI/II71;

*YMCHUS WU HABBIKH IPUMCHATH IMOJTYUYCHHBIC 3HAHUA IJIA 00BSICHEHHS MIPUHIOHUIIOB I[€I>'ICTBI/I$I BaKHEHUIIIUX TEXHHUICCKUX yCTpOfICTB, peICHUA MPAKTUYCCKUX
3aJga4 HOBCGI[HGBHOﬁ JKHU3HH, obecrieueHns 0€30aCHOCTH CBOE JKU3HH, pallUOHAJIBHOT'O IIPUPOAOITIOJIb30BAHNA N OXPAaHbI Oprx(anmeﬁ CpEabl;

*¢opmMupoBaHue yOCXKICHUS B 3aKOHOMEPHOH CBSI3U M ITO3HABAEMOCTH SIBIICHUH MPUPO/IBI, B 00BEKTUBHOCTH HAYYHOTO 3HAHUS, B BBICOKOH IIEHHOCTH HAayKH B
Pa3BUTUU MAaTEPUAIBHON U JYXOBHOM KYJIBTYPBI JIOJEH;

*pa3BUTHE TEOPETHUYECKOTO MBIIICHHS HA OCHOBE ()OPMHUPOBAHUS YMEHUH YCTaHABIUBATEH (AKTHI, pa3iMyaTh MPUYMHBI U CICJCTBUS, CTPOUTH MOJICIH U
BBIJIBUTATh TUIIOTE3bI, OTHICKMBATH U (POPMYIIMPOBATH TOKA3aTENbCTBA BBIIBUHYTHIX TUIIOTE3, BBIBOJAUTH U3 SKCIIEPUMEHTAIBHBIX (DAaKTOB U TEOPETUIECKHIX
Mojiesiel pU3nUecKue 3aKOHbI;

*KOMMYHHUKATHBHBIE YMEHHUS JTOKJIAJbIBATh O PE3YJIBTATAX CBOErO UCCIEA0BaHUS, y4aCTBOBATh B IUCKYCCHM, KPATKO M TOYHO OTBEYATh HA BOIIPOCHI,
HCIOJIb30BaTh CIPABOYHYIO JIUTEPATypy U APYTrrue UCTOUYHUKU MHPOpMAIUH.

Yacmuvimu npeomemuviMu pesyibmamamu 00y4enus ¢usuxe B OCHOBHON IIKOJIe, HA KOTOPBIX OCHOBBIBAIOTCS OOILIME PE3YNIBTAThI, ABISIOTCS:

*TIOHUMAaHHE U CITOCOOHOCTh OOBSICHATH TAKHE q)HSI/I‘{eCKI/Ie SABJICHHS, KaK CBO60,Z[H0€ naacHuc T, KoJIeOaHMSI HUTSHOTO U MMPYXXUHHOI'O MAadTHHUKOB,
QJICKTPOMArduTHAasA MHAYKIUS,

*YMEHHMS U3MEPSTh PACCTOSHUE, YCKOPEHHE, MaCCy, CHITY, CHITy TPEeHUs, KO3 (UIIMEHT TPEHHS, CUITY YIIPYTOCTH, YJUIMHEHUE MIPYKUHBI, paboTy CHUJIBI,
MOIITHOCTb, IEPUOJT KOJIEOAHNH MaTeMaTUYeCKOro U MPYKMHHOTO MasiTHUKOB, YCKOpEHHe CBOOOIHOTO MaA€HUS C MOMOIIBI0O MaTEMAaTHUYECKOTr0 MasiTHUKa™,
3JIEKTPOMArHUTHYIO HHYKIIMIO, Pa3MepPBI JIYHHBIX KPaTepoB, BHICOTY U CKOPOCTh BHIOPOCOB M3 ByJKaHa Ha ciiytHuke FOnutepa Ho;

*BJIaICHUC SKCIICPUMCHTAJIbHBIMU METOAAMU HCCIICAOBaHUA B IMIPOLECCEC CAMOCTOATCIBHOI'O NU3YUCHUA 3aBUCUMOCTHU HpOfI,Z[GHHOFO IIyTHU OT BpCMCHU,
YAJIUHCHUSA IIPYKUHBI OT HpHJ’IO)KCHHOﬁ CHJIbI, CHJIBI TAXKCECTU OT MACCHI TCJId, CUJIbI TPCHUS CKOJIBXKXCHUSA OT TIOIAaANU CONPUKOCHOBCHUS TCJII U CUJIbL
HOpMAJIbHOT'O JaBJICHHA, ICPUOJa KoJIeOaHUI MasgTHUKA OT €ro JJIMHBI, HAITPABJICHUS MHAYKIIMOHHOI'O TOKa OT y'CJ'IOBI/Iﬁ €ro BOBGy)K)ICHI/I}I;



*IIOHMMaHHEC CMbICJIa OCHOBHBIX (1)I/I3I/ILIGCKI/IX 3aKOHOB U YMCHHUC IIPUMCEHATH UX Ha IIPAaKTUKE: 3aKOHbI AMHAMHKHU HBIOTOHa, 3aKOH BCEMUPHOI'O TATOTCHUA,
3aKOH COXpaHCHM UMITYJIbCa, 3aKOH COXpaHCHM DHEPIuu,

*IIOHMMAaHUC IIPUHIHUIIOB HeﬁCTBHH MalluH, HpI/I60pOB N TCXHHUYCCKHX YCTpOfICTB, C KOTOpbIMHU Ka}K,I[Hﬁ YCIIOBEK IIOCTOSAHHO BCTPEUACTCA B HOBCGI[HCBHOI\/'I
JKHN3HU, U crmoco0oB obecreueHus 0e30MacHOCTH IIPpU UX KUCIIO0Jb30BAHNH,

*OBJIAJICHUC p33H006p33HBIMI/I croco0aMu BEITOTHEHHUS pacye€ToOB AJId HAXOXACHUA HEU3BECTHOM BEJIMYMHBI B COOTBETCTBHH C YCIIOBHUAMU ITOCTaBJICHHOM
3aJa4d Ha OCHOBAHHWH HCIIOJIB30BaHUA 3aKOHOB (l)I/ISI/IKI/I;

*YMEHHE UCTOIh30BaTh MOTYUCHHBIC 3HAHUS, YMEHUS ¥ HABBIKU B TTOBCEIHEBHOM KU3HH (OBIT, YKOJIOTHS, OXPaHA 3I0POBbS, OXPaHA OKPYKAIOIICH CPEIbI,
TeXHHKa 0€30MMaCHOCTH U JIp.).

Memanpeomemuvimu pesyrvmamamu 00y4enus @usuxe B OCHOBHOW MIKOJIE SBISIOTCS:

*OBJIaACHHUEC HAaBBIKAMH CaMOCTOATCIBHOI'O HpI/IO6pCTeHI/I$I HOBBIX 3H8.HI/II‘/‘I, OpraHu3aliin y‘Ie6H0ﬁ ACATCIBbHOCTH, IIOCTAHOBKH ueneﬁ, IUIAaHUPOBAHUA,
CaAMOKOHTPOJIA XU OUCHKHA PE3YJIbTATOB CBOCH ACATCIIBHOCTH, YMCHUAMU NPCABUACTD BO3SMOKHBIC PE3YJIbTATEI CBOUX IIGfICTBPIfI;

*TIOHMMaHUE Pa3TUINi MEXI1Y UCXOAHBIMU (haKTaMH M TUTIOTE3aMHU IS UX OOBSICHEHUS, TCOPETHUECKUMU MOJIETISIMU M PEAIbHBIMU 00BbEKTaMHU, OBJIaJICHUE
YHHUBEPCATbHBIMU YYEOHBIMU JCUCTBUSIMH Ha IPUMEpax TUIOTE3 i1 00BICHEHUS N3BECTHBIX (PaKTOB M SKCIIEPUMEHTAILHOM MPOBEPKH BBIABUTAEMBIX
TUTIOTE3, Pa3pabOTKH TEOPETHUECKUX MOJIEIICH MPOIECCOB WIIH SIBJICHUM;

*(opMHUpOBaHUE YMEHUI BOCIIPUHUMATh, IepepadaThIBaTh U NPEAbABIATh HH(POPMAIIMIO B CIIOBECHOI, 00pa3HOM, CHMBOINYECKOM (hopMax, aHATM3UPOBATh U
nepepadaTbIBaTh MOJYYECHHYIO HH()OPMAIIUIO B COOTBETCTBHUHU C MIOCTABJICHHBIMH 3a/1a4aMH, BBIAEISATH OCHOBHOE COJIEpKaHUE MPOYUTAHHOTO TEKCTa, HAXOIUTh
B HEM OTBETHI Ha TOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

'HpHOGpeTeHI/IC OIIbITa CaMOCTOATCIBHOI'O ITOKMCKA, aHaJIn3a 1 0T60pa I/IH(I)OpMaLII/II/I C UCITOJIb30BAHUCM PA3JIMYHBIX UCTOYHUKOB U HOBBIX I/IH(I)OpMaI_[I/IOHHBIX
TEXHOJIOTHI IJid pECIICHU ITO3HABATCIIBHBIX 3a/a4,

*pa3sBUTUC MOHOJIOTHYECKON B JUATOTHUECKOM peun, yMCHUS BbIpaKaTb CBOU MBICJIIU U CIIOCOOHOCTHU BBICITYIIIMBATDb CO6CCC,[[HI/IK3, MOHUMATh €TO0 TOYKY
3pCHU, IPU3HABATD IIPABO APYTIOro 4€JIOBCKa Ha UHOC MHCHUC,

*OCBOCHHC ITPUCMOB JeNCTBUI B HECTAHAAPTHBIX CUTyallUAX, OBJIAACHUC S5BPUCTUICCKUMU MECTOJaMHU PCILICHUA HpO6HCM;

*¢opMHpOBaHNE YMEHUN PabOTATh B TPYIITIE C BHINOJIHEHUEM PA3IMYHBIX COITUATBHBIX POJICH, MPECTABIATh U OTCTAMBATh CBOM B3TJISBI M yOCKACHUS, BECTH
JUCKYCCHIO.



AnanTupoBaHHasi pabo4yasi nporpamMmma c)opMHPOBAHA C Y4eTOM padoveil MPorpaMMbl BOCIIMTAHMS, PU3BAHA 00eCIeYUTDb TOCTHKEHUE JTUUYHOCNHBIX
pe3yibmamos:

‘C(bOpMI/IpOBaHHOCTL MMO3HAaBATCJIbHBIX HHTCPECOB, NHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH yUyalmuxcs;

*yOEXI€HHOCTh B BO3MOKHOCTH MTO3HAHUS MPUPO/IBI, B HEOOXOIUMOCTH Pa3yMHOTO UCIIOJIB30BAHUS JOCTHKCHUN HAYKH M TEXHOJIOTUH JUTS JalbHEHIIETo
Pa3BUTHS YEIOBEYECKOTO O0IIECTBA, YBaXKEHUE K TBOPLIAM HAYKH U TEXHUKHU, OTHOIICHUE K (PU3HKE KaK 3JIEMEHTY 00IIeYeIOBEYECKON KyIbTYPHI;

*CaMOCTOSITEIIBHOCTh B TPHOOPETEHNU HOBBIX 3HAHUN M MIPAKTHYECKUX YMEHHIA;
*TOTOBHOCTh K BBIOODPY JKU3HEHHOT'O IIyTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMHU M BO3MOXKHOCTSIMH;
*MOTHBaLUs 00pa30BaTEIbHON AEATEIbHOCTH IKOJIBHUKOB HA OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOI'O MOAX0/1a;

*opMHpOBaHNE IEHHOCTHBIX OTHOIIECHHUH JPYT K APYTY, YIUTEII0, aBTOPaM OTKPBITUN B U300peTeHuil, pe3ynbraTaM 00ydeHusl.

Konmponw u oyenka pezynsmamos 0CBOCHUs y4eOHOU JUCHUIUIMHBI OCYILECTBIIIETCS MIPETIOAAaBaTENIEM B IIPOLIECCE IPOBEAECHUS JIAOOPATOPHBIX
paboT, TECTUPOBAHHUS, KOHTPOJIbHBIX PadOT, TUAarHOCTUYECKUX paboT, a TAK)KE BHIMOIHEHUS 00Y4alOIIUMUCA HHIUBUAYAIbHBIX 3aJJaHU, TPOEKTOB,
HCCIIEIOBaHUM, CTOCOOHOCTH 00y4aroLIerocsi 3aHMMaTh aKTUBHYIO TPaKJaHCKYIO MO3UIIMIO 110 BOIPOCAM, CBA3aHHBIM C €CTECTBEHHO-HAYYHBIMU UIEIMU
(pyHkumonanbHast eCTECTBEHHO — HAYYHAsI TPAMOTHOCTD).

Cooepoicanue npoepammol
3aK0HbI MEXAHUKH.
Kunematuka

Mexannueckoe aBuxenue. Tpaekropus. Iyt — ckanmsgpHas BenmnunHa. CKOpOCTh — BEKTOpHAs BenuuHa. Moiyllb BEKTOpa CKOpOCTH. PaBHOMEpHOE
npsiMoJIMHEHOe ABMKeHne. OTHOCUTENBHOCTh MEXaHUUECKOT0 ABMKEeHUs. [ paduku 3aBUCIMOCTH IyTH U MOAYJISl CKOPOCTU OT BPEMEHH JIBHIKEHUS.

YckopeHrne — BEKTOpHas BeJInurHa. PaBHOYCKOpEeHHOE NpsSAMOIMHENHOe JBrkeHue. ['paduku 3aBUCMOCTH MYTH U MOAYJISl CKOPOCTH PaBHOYCKOPEHHOTO
IIPSIMOJIMHEMHOIO JBUKCHHS OT BPEMEHU ABM)KCHUA. PAaBHOMEPHOE IBHKEHUE 110 OKPYKHOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.



Jlemoncmpayuu:

1. PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE.

2. CBo0Oo1HOE MajieHuE Ted.

3. PaBHOYCKOpEHHOE NMPSIMOIIMHENHOE JBUKECHUE.
4, PaBHOMEpHOE IBMKEHUE IO OKPYKHOCTH.

Jlabopamopusie pabomul u onvimol:
1. HccnenoBanue paBHOYCKOPSHHOTO MIPSIMOJIMHEHHOTO JBUKCHHUS.
XapakTepHucTUKa OCHOBHBIX BHJIOB JICATEIHHOCTH YUCHHUKA (Ha YPOBHE YICOHBIX JCHCTBHI):

PaccunTtbIBaTh MyTh U CKOPOCTH T€Ja IPU PABHOMEPHOM MPSMOJIMHENHOM JBHKEHUU. [IpencTaBiare pe3yabTaTsl U3BMEPEHUM U BBIUUCICHUM B BUJIE TaOIUI] U
rpadukoB. OnpeaensiTs MyTb, MPOUICHHBIHN 3a JAaHHBIN TPOMEKYTOK BPEMEHH, U CKOPOCTh TeJa MO TpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBUKECHUS OT
BpeMeHH. PaccuuThIBaTh yTh U CKOPOCTH NPU PABHOYCKOPEHHOM IMPSMOJIMHENHOM JABMKEHUU Tesa. Onpenensats NyTh U YCKOPEHUE JIBUKEHUS Tella 10
rpaduKy 3aBUCHMOCTH CKOPOCTH PABHOYCKOPEHHOTO MPSMOJIMHENHOTO JBUKEHMSI Tea OT BpeMeHU. HaxoauTh EeHTPOCTPEMUTENBHOE YCKOPEHUE NTPU
JBIKEHUH Tela 110 OKPYKHOCTU C IOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

JnHamuka

WNuepuusa. UueptHocTs Ten. [lepriii 3akon HetoToHa. B3auMopeiictBue ten. Macca — ckansipHas BenuurHa. Cusia — BEKTOpHas BenudnHa. BTopoil 3akoH
Herorona. Tpernii 3akoH HeroToHa. J[BUKEHNE U CUIIBL.

Cuna YIIpYrocCTHu. Cuna TPCHUA. Cuna tsoxectd. 3aKOH BCEMHPHOTI'O TATOTCHUA. L[CHTp TAXKCCTH.

Jlemoncmpayuu:
1. N3mepenue cuisl 1o 1edopManui NpyKUHbI.
2. Tperuit 3akon HeroToHa.

3. CBolicTBa CHIIBI TPEHUS.



XapakTepuCTHUKa OCHOBHBIX BUJIOB JI€ATEILHOCTH YUE€HUKA (HAa YPOBHE YUeOHBIX JeHCTBUM):
BberuncisaTe yCKOpEHHE Tena, CUIIbI, IEHCTBYIOIIEH Ha TEJIO, UM MAacChl HA OCHOBE BTOPOTro 3akoHa HproTOHA. BBIUNCIATH CHITy BCEMUPHOTO TATOTCHMS.
3aKOHbBI COXPAaHEHUs UMITyJIbCa U MEXaHUuecKoH 3Heprun. mnynsc. 3aKkoH coxpaHeHus uMiyjibca. PeakTuBHOE ABM)KEHUE.

Kunernueckas sueprusi. Pabora. [Torennuansaast sHeprus. MOmHOCTh. 3aKOH COXpaHEHUS! MEXaHUYECKON SHEPTHH.

Mexannueckue K0J1e0aHUS U BOJHBI.

Mexannueckue kosnebanus. Pesonanc. Mexanuueckue BoIHbI. 3ByK. Mcnonb3oBanue kosebaHuil B TEXHUKE.

Jlemoncmpayuu:
1. [IpocTbie MEXaHU3MBI.
2. HaOnronenue konedauuii Tei.
3. Hab6mronenne MexaHUYECKUX BOJIH.

Jlabopamopnuvie pabomul u onvimol:

1. N3yuenne koneOaHuit MaTEMATUYECKOTO U MPYKUHHOTO MAaATHUKOB..

2. N3mepenue yckopeHHs CBOOOIHOTO MaI€HUS C TOMOILBI0 MaTEMaTHUECKOT0 MasiTHUKA.
XapaKkTepuCcTUKa OCHOBHBIX BUJIOB JIEATEILHOCTH YU€HUKA (Ha ypOBHE YUeOHBIX eHCTBUI):

[TpuMeHATH 3aKOH COXpAaHEHHUsI UMITYJIbCA JUIs pacueTa pe3ysbTaToB B3aUMOAEHCTBHS Tel. M3MepsaTs paboTy CHilbl. BEIYHCIATS KHHETHYECKYIO SHEPTHIO Tela.
Bbruucnsate Hepruto ynpyroit nedopmanuu npy>KuHbl. BeIYUCIATh MOTEHIIMATBHYIO SHEPTUIO Tela, MOAHATOro Hajx 3emiel. [IpuMeHsaTh 3aK0H COXpaHEeHUs
MEXaHUYECKOM SHEPruM AJIs pacueTa MOTeHIUAIbHONW U KHHeTH4YecKoi sHepruu Tena. Berancasats KITJ npocTsix MexaHn3MoB. OOBACHATH MpoLece
KosiebaHui MasTHUKA. MccnenoBars 3aBUCMMOCTD MEPHUO/Ia KOJIeOaHU MasgiTHUKA OT €ro JJTMHBI M aMIUIUTY/ (bl KoJIeOaHui. BoIUnuCIATh ATUHY BOJHBI U
CKOPOCTh PacHpOCTPaHEHUS 3BYKOBBIX BOJIH.

JIeKTPOMATHUTHBbIE KOJIeOaAHUS U BOJIHBI.



DnexTpoMarHuTHas uHAyKIus. Tpanchopmarop. DIeKTpOMarHUTHBIE KoJieOaHusl. DIIEKTPOMAarHUTHbIE BOJIHBI. BiusiHue 371eKTpOMarHUTHBIX U3JTy4eHUN Ha
KUBBIE OpPraHU3MBI.

HpI/IHI_[I/IHBI PaaroCBA3U U TCICBUACHUA.

Cer — QJICKTPpOMArHMTHas BOJIHA.

Jlemoncmpayuu:
1. ONEeKTpOMarHuTHAsE HUHIYKIIHSL.
2. CBolicTBa 2JIEKTPOMATHUTHBIX BOJIH.
3. [TpuHIMIBI paAMOCBS3H.

Jlabopamopuvie pabomul u onvimuwl:
1. N3yuenue sBiieHUs SJIEKTPOMArHUTHOM UHTYKIIUH.
XapakTepHucTiKa OCHOBHBIX BUJIOB JICATEIHHOCTH YUCHHKA (Ha YPOBHE YUEOHBIX JEHCTBHI):

BKCHepI/IMeHTaJ'IBHO H3Yy4aThb ABJICHUC BHGKTpOMaFHHTHOﬁ WHAYKIHUU. HonyanL HepeMeHHHﬁ TOK BpPAIICHUEM KATYIIKHW B MAIrHUTHOM I10JIC.

JJieMeHTbl KBAHTOBOW (pu3nKm.

dororpdext*. Ctpoenue aroma. [lnanerapuas moaens aroma. KBantoBsie noctynarsl bopa. Jluneituatsie criekTpbl. AToMHOE si1po. CocTaB aTOMHOTO sijipa.
Snepusbie cuinbl. [ledext macc. DHeprus cBs3u aTOMHBIX sjiep. PagnoakTuBHOCTE. MeTOAbI perucTpaluu sAEPHBIX U3TYYeHUN. S iepHble peakuuu. S nepHblii
peakTop. TepMosiepHbIE pEAKIUH.

Bnusiare paaroakTHBHBIX M3ITyYCHUN Ha KUBBIE OPTaHU3MBL. DKOJIOTHIECKHE MPOOIIEMbI, BO3HUKAIOIINE TP UCIIOIB30BAHUN aTOMHBIX JJIEKTPOCTAH ITHH.
Jlemoncmpayuu:
1. Habmonenue TpexoB anbda-dactull B kamepe Buibcona.

2. Y CTpoiCTBO M MPUHIAIT AEHCTBUS CYETYNKA HOHU3UPYIOIINX YaCTHLL.



3. Ho3umerp.

XapaKTeprCcTUKa OCHOBHBIX BUJIOB JICATEIILHOCTH YUCHUKA (HAa yPOBHE YUeOHBIX ICHCTBUN):

Habnronate nuHeituaTeie criekTpsl u3mydeHus. Habmonate Tpeku anbha-dyacTui B kKamepe Bunbcona. BeraucnsaTh neekT Mace U SHEPTHIO CBS3H aTOMOB.
HaxonuTs nmepuo momypacnaja pagaoakTUBHOTO neMeHTa. O6cykaaTh npoOaeMbl BIUSHUS PaJMOAKTUBHBIX U3IyUYE€HHUI Ha )KUBbIE OPTaHU3MBI.

Bceaennas.

['eonieHTpHYECKast U TeNMOLICHTPUYECKast cucTeMbl Mupa. dusndeckas npupojga HeoecHbIX Tenr ComHeuHo# cuctemsl. [Iponcxoxaenne ColHEUHOM
cuctembl. ®uzndeckas npupoja Comnna u 38e31. Ctpoenue Beenennoi. DBommonus BeeneHHoi.

Jlemoncmpayuu:
1. AcTpOHOMHYECKHE HAOJIIOIEHNUS.
2. 3HAKOMCTBO C CO3BE3IMsIMU U HAOJIIOICHHE CYTOUHOTO BpaIlleHUs 3BE€3/IHOTO Heoa.
3. Hab6monenue nemxenus JIynsl, ConHIIa U TUTAHET OTHOCUTENHHO 3BE3 /.

Jlabopamopuwsie pabomul u onvimol:

1. Ornpezenienne pa3MepoB JTYHHBIX KPaTEPOB.

2. Omnpenenenne BbICOTHI U CKOPOCTH BBIOpOCa BellecTBa U3 BynkaHa Ha ciyTHuke OnuTepa Ho.
XapaKkTeprCcTUKa OCHOBHBIX BUJIOB JICATEIILHOCTH YU€HUKA (Ha ypOBHE YUeOHBIX JeHCTBUI):

O3HAKOMUTECS C CO3BC3UAMU U Ha6HIOI[aTB CYTOYHOC BpalllCHUC 3BE3IHOT'O HeOa. HaGJHO)IaTB JABHKCHUC .HYHBI, COJ'IHI_Ia U IJIAHCT OTHOCUTCIIBHO 3BC3/1.

Pe3epBHOe Bpems.



Tpebosanusi Kk ypoeHI0 061A0EHUS. YUAUWUMUCS 3HAHUAMU, RPEOMEMHBIMU U 00WeyYeOHbIMU YMEHUIMU, YHUBEPCANbHLIMU YUeOHBIMU OCUCMBUIMU U CNOCOOAMU
oesmenvbHocmu

3HAMb/NOHUMAMD
CMBICJI IIOHSTHM: (1)I/I3I/I‘-IGCKOC SIBJICHHUC, (1)1/131/1%01(2151 BCJIMYHMHA, BEIICCTBO, B3aHMOHeﬁCTBHC, I/II[eaHBHBIfI ras, 3JICKTpPOMarauTHOC II0JIC,
CMBICJI (I)I/I?;I/I‘ICCKI/IX BCJIIMYHH: CUJIa, JaBJICHHUC, pa60Ta, MOIITHOCTb, BHYTPCHHAA SHCPIUA, CPCAHAA KUHCTHUICCKAA SHCPTHUA YaCTULl BCIICCTBA, MarduTHBIN I10JI€,

CMBICH (PU3NIECKUX 3aKOHOB, TIPUHITUIIOB M MOCTYIIATOB (POPMYITUPOBKA, TPAHUIBI IPUMEHIUMOCTH ): 3aKOHBI HBIOTOHA; 3aKOH BCEMUPHOTO TATOTEHUST; 3aKOH
COXpPAHEHUS SHEPIUH;

BKJIaJ pOCCHﬁCKHX u 3ap}I6e)KHI>IX YUYCHBIX, OKa3aBHIUX HauOoJIbIIEeE BIUSIHIE HA Pa3BUTHC (1)H31/IKI/I;

ymembo
OIMCHIBAThH M OOBSICHATH PE3yJIbTaThl HAOIIOICHUI M SKCIIEPUMEHTOB: JICHCTBHE MAarHUTHOTO TIOJISI HAa MPOBOTHUK C TOKOM;

IMPUBOJUTH MPUMEPHI OIBITOB, WJUIFIOCTPUPYIOIIHX, YTO: Ha6J'IIOI[eHI/15[ 1 OKCIICPUMCHT CIIyXKaT OCHOBOI1 JJI BBIABUXKCHUS TUIIOTE3 U ITOCTPOCHUA HAayUHBIX
TGOpI/II\/'I; OKCHICPUMCHT IMO3BOJIACT NPOBCPUTH UCTUHHOCTb TCOPECTHUYCCKUX BBIBOOOB; (1)1/131/1%01@51 TEOpHA 1a€T BO3BMOKHOCTD 00BICHATD SIBICHUSA npupoanl 1
HAay4YHBIC (baKTLI; (1)I/ISI/I‘-I€CKa$I TCOPH: MMO3BOJIACT MPCACKA3bIBATH €IIC HCU3BCCTHLIC SABJICHUA U UX OCO6€HHOCTI/I; npu 00BSACHECHUH MMPUPOIHBIX SIBJICHUH
HCIIOJIB3YIOTCHA (1)I/I?,I/ILIGCKI/I€ MOACIHN, OJUH U TOT XKC HpI/IpOZ[HI)II\/JI O00BEKT WU SIBJICHUE MOXKHO HCCIICO0BAaTh HA OCHOBC MCITOJIb30BAHUA Pa3HbIX MOI[eﬂefl;
3aKOHBI (1)I/I3I/IKI/I n (1)I/I3I/I‘ICCKI/IG TECOpHUU UMCIOT CBOU OIIPCACIICHHBIC I'PaHULIBI IPUMCHUMOCTH,

OIINChIBATh Q)YHI[aMGHTaJ'IBHBIG OIIBITHI, OKa3aBIINE CYIICCTBCHHOC BJIUAHUC HA PA3BUTUC (1)1/131/IKI/I,
MPUMCEHATH ITOJTYUCHHBIC 3HAHUA JJIA pEIICHUS (1)H3I/I‘ICCKI/IX 3aJa4,

OIIPCACIIATL: XapaKTep (I)I/ISI/I‘-ICCKOFO mponecca 1o rpa(bmcy, TaGHI/ILIC, (bopMyJIe; IMPOAYKTHI AACPHBIX peaKHI/Iﬁ Ha OCHOBC 3aKOHOB COXpPAaHCHU
SJICKTPHUYCCKOTO 3apsaa U MaCCOBOI'o 4YMcCJia,

U3MEpSTh: PACCTOSIHUE, YCKOPEHUE, MacCy, CUITY, CHITY TpeHUS, K0d()PHUIIMEHT TPpEeHUs, CHITy YIPYTOCTH, YAJIUHEHUE TPY>KUHBI, pab0Ty CHIIBI, MOIIIHOCTbD,
MepHo;] KoJeOaHWii MaTEMaTHYECKOTO U MPY>KUHHOTO MasITHUKOB, YCKOPEHUE CBOOOTHOTO MaIEHUS C MOMOIIBI0 MaTEMaTHYECKOT0 MasiTHUKa™®,
AJIEKTPOMATrHUTHYIO WHYKITUIO, Pa3MePhI JIYHHBIX KPaTepoB, BEICOTY U CKOPOCTh BRIOPOCOB M3 ByJKaHa Ha ciryTHUKe IOmuTtepa Mo, mpeacTaBiasTh pe3yiabTaThl
W3MEPEHHI C yYETOM UX MOTPEIIHOCTEM;



MPUBOJUTH MPUMEPHI IPAKTUYECKOTO MPUMEHEHUS GU3NYECKUX 3HAHUM: 3aKOHOB MEXaHUKH, FJIEKTPOJMHAMUKYU B SHEPTE€THKE;

BOCIIPUHUMATH M HA OCHOBE TOJIYYCHHBIX 3HAHUH CaMOCTOSITEIIbHO OIEHUBATh HHPOPMAIIUIO, CoieprKaIrytocs B coodmenusx CMU, HaydHO-TTOMyJIIPHBIX
CTaThAX; UCIOJIH30BATh HOBbIC HH(POPMAIIMOHHBIC TEXHOJIOTUH IS TIOUCKA, 00pabOTKHU M IPEIbsBICHHS HHPOPMAIHH 110 (PHU3HKE B KOMIIBIOTEPHBIX 0a3ax
JMaHHBIX U ceTsax (cetu HTEpHET);

BblnyCKHllK nojiyuum 603MONCHOCHb HAYUUMbCA
HCIIOJIB30BaTh HpI/IO6peT€HHBI€ 3HAHUA U YMCHUS B HpaKTquCKOﬁ JACATCIIBHOCTHU U HOBCCHHGBHOﬁ JKHU3HU JJIA:

obecriedeHrs1 6€30MaCHOCTH KHU3HEIEATSILHOCTH B MPOIECCE UCTIONH30BAHUS TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX AIIEKTPOIPUOOPOB, CPENICTB PAUO- U
TEJIEKOMMYHUKALMOHHOM CBS3H;

aHaAJIM3a U OLICHKHU BIIMSHMS HA OPTaHU3M YEJIOBEKA U IPyTrUe OPraHU3MBbl 3arpA3HEHUs OKPYIKAOIIEH Cpebl;
paLMOHAIBHOIO IIPUPOAOIIONIB30BAHUS U 3AILUTHI OKPYXKAIOLIEH Cpebl;

OIpCaACIICHUA CcOOCTBEHHOH IIO3UIIMH 11O OTHOCHHIO K 59KOJIOI'MYCCKUM HpO6JI€MaM U IIOBCACHUIO B HpHpO,I[HOﬁ cpeac.

Yueono — memoouuecxoe obecneuenue
1. IIporpamma kypca ¢usuku ans 7 — 9 kimaccoB obmeoOpazoBarensHbix yupexxaenuit (aBropsl H.C. [lypermeBa, H. E. BaxkeeBckas).
2. YMK «®usuka. 7 — 9 kiaccoi».
3. DneKkTpoHHbIEe yueOHbIE U3TAHNUS.

4. KanleHI1apHO — TEMAaTHYECKOE TIJIAaHUPOBAHUE.



Yuebrno — memamuueckuii nian ons 9 kiacca 0CHOBHOU WIKOJIBL:

Ne paszuen KOJINYECTBO YaCOB OnextpoHHbIe (HU(POBBIE)
BCEro pe3epB TEOPHS IIPaKTHKA oOpa3oBaTenbHbIE PECYPChI
1 3aKOHBI MeXaHuku | 31 8 22 1
2 MEXaHUYECKUE 8 0 6 2 https://uchi.ru/
KoJIeOaHuA U https://www.yaklass.ru/
BOJIHEI http://skiv.instrao.ru/bank-zadaniy/
3 aJieKTpoMaruutHeie | 20 1 18 1 https://fipi.ru/otkrytyy-bank-zadaniy-
KOJIEOaHHs 1 dlya-otsenki-yestestvennonauchnoy-
BOJIHBI gramotnosti
4 JJIEMEHTHI 16 1 15 0 https://educont.ru/
KBAaHTOBOUW (PU3UKHU
5 BCEJICHHAS 12 0 12 2
6 pe3epB 12 13 0 0
7 HUTOTO 99 23 73 6



https://uchi.ru/
https://www.yaklass.ru/
http://skiv.instrao.ru/bank-zadaniy/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://educont.ru/

Kanennapno — reMarnueckoe nianuposanue no apropckoi nporpamme H.C. Ilypsimesoii, H.E. Baxeesckoii, B.M. Yapyruna —

DOU3UKA: 9 kinace (3 4 B Helel10)

Nen/m | Tema ypoka Koin- Bo Hara Hara [Ipumeuanue
4acoB (rutan) (daxr) (ITpuunna
KOPPEKTUPOBKH )

I'nasa 1. 3akonbl Mmexanuku (32 yaca — 16 moay.ieii)

1 OcHoBHbIE MOHATHS MeXaHUKH. PaBHOMEpHOE NpsSMOIIMHEHHOE IBHKEHHE. 2
I'padnyeckoe npencraBiaeHe paBHOMEPHOTO JIBUYKEHUSI.

2 Penienue 3aj1au. 2
OTHOCHUTENHHOCTH MEXAaHUYECKOTO JIBUKEHHUSI.

3 Yckopenue. PaBHOYCKOpEHHOE NMPSAMOJIMHENHOE ABUKEHHE. 2
I'paduku 3aBUCMMOCTH CKOPOCTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKCHHH.
Pemenne 3anau.

4 [lepemenienue npu paBHOYCKOPEHHOM MPSIMOJTUHEIHOM JABUYKCHUU. 2
Pemenue 3amay.

) JlaboparopHast pabora Ne 1 "HccienoBanue paBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO 2
IBIDKEHUA".
CBoOoauoe nmagenune. Pemenue 3amay.

6 [lepemenienue U CKOPOCTh MPU KPUBOIMHEHHOM JIBH>KEHHUH. [[BUKEeHUE Tera no 2
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJTYJIIO CKOPOCTBIO.
Pemenue 3agau.

7 KonTponbhast padora Ne 1 mo reme "Mexanndeckoe ABIKeHUE" . 2
Ilepsolii 3ak0H HproTOHA

8 B3anmopeiictBue Ten. Macca tena. 2
Bropoii 3akoH HeroToHa.

9 Tperuit 3akoH HproToHa. 2
JIBrKEHNE NCKYCCTBEHHBIX CTYTHUKOB 3€MIIH.

10 HesecomocTs 1 neperpysku. 2
JBm>xeHue Tena moj ASHCTBUEM HECKOJIBKHUX CHIL.

11 Penrenue 3a1au. 2
KonTtposnbHast padora Ne 2 o teme "3akons! HproToHa".

12 Nmmysnbe. 3akoH COXpaHEHHSI UMITYJIbca. PeakTHBHOE ABHKEHUE. 2
Pemenue 3agau.

13 Mexanndeckas paboTa ¥ MOIITHOCTD. 2

Pemenue 3amay.




14 PaboTa 1 noTeHIMaIbHAs SHEPTHUSI.
Pabota u KuHeTH4ecKasi SHeprusl.
15 3aKOH COXpaHEHMs] MEXaHUYECKON YHEPTHH.
Pemenne 3anau.
16 Pemenue 3amau.
Kontponbnas pabora Ne 3 mo teme "3aKkoHbI coXpaHeHuUs "
I'naBa 2. Mexannuyeckue Kojie0aHusi 1 BOJHBI (8 yacoB — 4 moay.Jisi)
17 MareMaTH4ecKuil U IPY>KUHHBIM MASITHUKH.
Ilepuos xonebanuii MaTeMaTHYECKOTO U MPY>KMHHOTO MasiTHUKOB.
18 JlabopaTopHas padota Ne2 « M3ydyeHue konebaHuii MaTeMaTHIECKOTO M PY>KMHHOTO
MasiITHUKOB).
JIaboparopHas pabota Ne 3* « M3mepenue yckopeHue cBOOOIHOTO MaIeHUs C
ITOMOUIBI0 MATEMATHYECKOTO MasiTHUKA.
19 Brinyxaennsie kosnebanus. Pesonanc.
Mexannyeckue BoaHbl. Pemenne 3amay.
20 CBolicTBa MEXaHUYECKUX BOJIH.
Kontponbnas pabora No 4 mo teme «Mexanndeckue KoiaeOaHusi U BOJHBI.
I'naBa 3. DjekTpoMarHuTHbIe KoJie0aHus 1 BOJIHBI (20 yacoB — 10 moy.Jieii)
21 SIBIieHNE EKTPOMAarHUTHONW MHTYKIIHMH.
MarauTHBIN TOTOK.
22 Hamnpasnenue nnayknmonsoro toka. [Ipasuiio JIenna.
JlabopaTtopHas pabota Ned* «3ydyeHue siBIEeHUS IIEKTPOMArHUTHON UHIYKITUNY.
23 CamouHIyKIIHS.
Kongencarop.
24 KonebaTenbHbll KOHTYD.
CB000/IHBIE JIEKTPOMArHUTHbBIE KOJIeOaHMsI.
25 BbIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUsI.
IlepeMeHHBIN IEKTPUUECKUH TOK.
26 Tpancdopmarop.
Pemenue 3anau.
27 Ilepenaya 31€KTPUUECKON SHEPTUH.
KonTponbnas pabora Ne 5 no reme "DnekTpoMarHuTHas HHAYKIUA'".
28 ONEKTPOMarHUTHHIE BOJIHBI.
Vcnonb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJIS Tepeaayu HHGOpMaIuu.
29 CBoiicTBa HJIEKTPOMArHUTHBIX BOJIH™.

DeKTpOMarHuTHas MpHUpoJia CBETA.




30

IIIxana 3J1eKTpOMarHUTHBIX BOJIH.

KonTponbnas pabora Ne 6 o reme «QIeKTpOMarHuTHbIE KojaeOaHus U BOJIHBD.

I'naBa 4. DuemMenThl KBaHTOBOM (pu3nkm (16 yacos — 8 Mmoay.Jieii)

31 dorodddext*.
CtpoeHue aToma.
32 CrieKTphl UCITYCKaHUS U MOTJIOIEHUS.
PannoakTHBHOCTB.
33 CocTaB aTOMHOTO sIpa.
PanuoakTtuBHbIe peBpalienus. Pemenne 3anay.
34 KparkoBpemenHas koHTposbHas padora Ne 7 o teme "CTpoeHne aToma u aTOMHOTO
snpa". SInepHble CUIbL.
SnepHble peakiuu.
35 Jedext maccer®. DHepreTHYecKuid BEIXO SIIEPHBIX PeaKIuii™.
Pemenue 3amay.
36 Jlenenue sipep ypana. llernnas peakiusi.
S nepHslii peakTop. SAnepHas SHEpreTUKa.
37 TepmosiiepHbIe peakiuu™.
JIeNCTBYS paOAKTUBHBIX U3IyYEHUN U UX IPUMEHEHHE.
38 DeMeHTapHbIe YaCTHULIbI ™.
KonTponbnas pabora Ne 8 o reme "OneMeHThl KBaHTOBOW (U3HUKH'".
I'naBa 5. Becesiennas (12 yacoB — 6 moay.iein)
39 Crtpoenune u macmtabbl BeereHHOM.
Pa3BuTue npencTaBieHu 0 cucTeMe MUpa.
40 Ctpoenue u macimtabbl COTHEYHON CUCTEMBI.
Cucrema 3emis — Jlyna.
41 dusnueckas Npupo/ia MIaHeThl 3eMJIsl U €CTECTBEHHOTO CIIyTHHKA JIyHBI.
JlaGoparopHas pabota Ne 5 «Onpeznenenue pa3MepoB JJYHHBIX KPaTEPOBY.
42 [1nanersl.
JlabopaTtopHas pabota Ne 6 «OnpeneneHne BICOTH U CKOPOCTH BBIOpOCa BEIMIECTBA U3
ByJKaHa Ha cnyTHuke Omurepa Moy.
43 Mansie Tena ConHEUHOU CUCTEMBI
CosrHedHas cHCTEMa — KOMIUIGKC Tell, IMEIOIINX 001Iee MPOUCX0XKICHHE.
44 Vcnonb3oBaHue pe3yabTaToOB KOCMUYECKUX MCCIIEJOBAHUHN B HayKe, TEXHUKE U

HapOJIHOM XO35I1CTBE.

KonrtposnbHas pabora Ne 9 no teme "Bceenennas".

I'aBa 6. Pe3epBHoe Bpemsi (12 yacoB — 6 MoxyJiei)




45

PesepBHOE Bpems.

PesepBHOE Bpemsi.

46 PesepBHOE Bpemsi.
PesepBHOE Bpems.
47 PezepBHOE Bpems.
PesepBHOE Bpems.
48 PezepBHOE Bpems.
PesepBHOE Bpems.
49 PezepBHOE Bpems.
PesepBHOE Bpems.
50 PesepBHOE Bpemsi.

PesepBHOE Bpemsi.
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