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IosicHUTENLHAA 3aNNCKA

HopMmaTnBHAsi 0OCHOBA IPOIPAMMBbI

Hacrosimas mporpamma cocraBiieHa Ha OCHOBE!

o ®denepanbHOTO rOCYJapCTBEHHOTO 00Pa30BaTEIbHOIO CTaHAAPTa OCHOBHOTO 00111ero 00pa-
30BaHUs, YTBEPIKIESHHOTO MTPHKa30oM MuHHUCTEpCTBa 00pa3oBanus U Hayku Poccuiickoii De-
nepauuu ot 17.12.2010 Ne1897 (c u3MeHEeHUsAMN);

o [TpumepHOIT OCHOBHOI 00pa30BaTEIbLHON MPOrPAMMbI OCHOBHOT'O 00IIIEro 00pa3oBaHUs
(omoOpeHa pemieHuEM (eepaTbHOTO y4eOHO-METOIUIECKOT0 00BEIMHEHHS 110 O0IIeMY
obpazoBanuto, mporokoa ot 08 ampens 2015 1. Ne 1/15);

o ABTOpCKOI yueOHOU MpOrpaMMBl 110 (GU3UKE JJIsl OCHOBHOM IMIKOJBI, 7-9 kiacchl. E. M.
I'yrauk u ap. (Pabouas nporpamma k inann Y MK
U. M. Iepsiikuna, E. M. T'ytauk, A. U. UBanosa, M.A. TletpoBoii);

. OcHOBHOI 00pa30BaTeIbHON POTPaMMBbI OCHOBHOTO 00111ero oopazoBanus [ bOY mkona
Ne463;

. VYue6noro miana 'BOY mkona Ne463 Breiboprekoro paiiona Cankr-IlerepOypra na 2023
- 2024 y4eOublii ro.

st peanuzanuu Paboueit mporpaMmbl UCIIONB3YETCSl yUeOHUK 17151 00111e00pa3oBaTelib-
HBIX yupexaennii «®Dusuka. 9 knace» (aBtopsl [lepoimkun .M., I'yrauk E.M., UBanos A.U.,
[TetpoBa M.A.).

Ileau ¥ 3aga4yM M3Yy4YeHUsI Kypca

®duznyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE TOJKHO 00€CTIeYUTh (POPMUPOBAHUE Y
o0yyaroImuxcst MpeCTaBICHUH 0 HAyYHOH KapTUHE MUPa — BaYKHOT'O pecypca Hay4HO-
TEXHUUYECKOT0 Iporpecca, 03HaKOMJIEHHE 00y4aroIuXcs ¢ PU3NIECKUMH U aCTPOHOMUYECKUMU
SIBJICHUSIMU, OCHOBHBIMU IPUHIIMIIaMU pabOThl MEXaHU3MOB, BBICOKOTEXHOJIOTHUHBIX YCTPOUCTB
U IpuOOpOB, pa3BUTHE KOMIIETEHIINN B PEILIEHUN HH)KEHEPHO-TEXHUYECKUX U HAyYHO-
HCCIIE0BATEIbCKUX 3aau.

OcBoenue yuebHoro npeamera «Pu3nka» HalIPaBJI€HO HAa pa3BUTHE Yy 00YyYaIOIINXCS
NpEeJCTaBICHNUN O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS U IBUKEHUS MaTE€PUH, HA
OCBOEHHE 00yJarOUIMMUCS O0IMINX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOIHBIX SBICHUH, CO3aHUe
YCIOBUHM A1 POPMHUPOBAHUS UHTEIIEKTYAIbHBIX, TBOPYECKUX, TPAKIAHCKUX, KOMMYHHKAIIH-
OHHBIX, TH(HOPMAITMOHHBIX KOMITeTeHITUN. O0yJarommecs: OBIaCI0T HAYYHBIMA METOJIaMH Pe-
IIEHUS PA3JIMYHBIX TEOPETUUYECKUX M MPAKTHYECKHUX 33134, YMEHUSAMHU (QOPMYJIUPOBATH TUIOTE-
3bl, KOHCTPYUPOBATH, IPOBOJUTH SKCIICPUMCHTEI, OLICHUBATh U aHAJINU3UPOBATH IMOJTYUCHHEBIC PE-
3yJIbTaThl, COMOCTABIIATh UX C OOBEKTUBHBIMH PEATTUSMH KU3HH.

VY4eOusiif npeamer «®Pu3nkay» cnocoocTByeT GOPMUPOBAHUIO Y O0YUAIOLIUXCSI YMEHHIM
6e30I1acHO HCII0JIb30BaTh JabopaTopHOEe 000pyI0BaHHE, TPOBOAUTH €CTECTBEHHO-HAYUHBIE UC-
CJICOOBAHUA U SKCIICPUMCHTEI, aHAJIM3UPOBATH ITOJIYUCHHBIC PE3YIbTAThI, IPEACTABIIATE U HAYU-
HO apryMEHTHPOBATh MOJTYYEHHBIE BBIBOIBI.

N3yuenue npenmera «Pu3nka» B 4acTu (OPMUPOBAHUS Y O0yUaAIOUIUXCS HAYYHOTO MH-
POBO33pEHHUSI, OCBOCHHS OOIIIEHAYYHBIX METO/I0B (HaOII0IeHIE, U3MEPEHHE, IKCIIEPUMEHT, MO-
JIETTUPOBAHHKE), OCBOCHHS TPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX 3HAHUH (PU3UKHU B )KU3HU OCHO-
BaHO HAa MEXIPEIMETHBIX CBS34X C mpeaMeramu: «MaremaTtukay, « THpopMaTukay, « XuMus»,
«buonorusy, «I'eorpadusy», «Ixonorus», «OCHOBBI 0€30MaCHOCTH KU3HEACITSIBHOCTY, «c-
Topusiy, «Jlurepatypa» u ap.



Heau n3yvyenust GpU3MKA B OCHOBHOM IIKOJIE CJIEIYIOIIHE:

* YCBOCHHUC yHallITUMUCA CMBICJIa OCHOBHBIX MIOHSATUH U 3aKOHOB (1)I/IBI/IKI/I, B3auUMOCBI3HU
MEX]1y HUMU;

. (opMHpOBaHKE CHCTEMBI HAYYHBIX 3HAHHUH O MPHUPOJE, €€ PyHTaMEHTATbHBIX 3aKOHAX
JUTSI IOCTPOCHMUS IPEACTABICHUS O (PU3UUECKON KapTUHE MUDA,

. CUCTEeMAaTH3aIHsl 3HAHUH 0 MHOT000pa3uu 0OBEKTOB U SIBJICHUW TIPUPOJIBI, O 3aKOHOMEP-
HOCTSX IPOIECCOB U O 3aKOHAX (PM3UKHU ISl OCO3HAHUS BO3MOXKHOCTH Pa3yMHOT'0 HCIIOIb30Ba-
HUSI JOCTH)KEHUM HAYKH B JAJbHEWUILIEM Pa3BUTUU LUBUIU3ALUY;

. (dbopMupoBaHue yOexJIeHHOCTH B IO3HABAEMOCTH OKPY>KAIOLIEr0 MUPa U IOCTOBEPHOCTH
HAyYHBIX METOJIOB €r0 U3YUYCHUS;

. OpraHu3alys 3K0JIOTUYECKOr0 MBIIIICHHS U IEHHOCTHOTO OTHOILLIEHUS K IPUPO/IE;

. pa3BHUTHE MTO3HABATEIILHBIX HHTEPECOB M TBOPUECKHUX CIIOCOOHOCTEH ydaluxcsl, a TAaKxKe

WHTEpeca K PacIIuPEeHUIO B YIIIyOJIeHHIO (PU3UYSCKUX 3HAHUH U BBIOOpa (PU3UKH KaK MPOPHITh-
HOTO TIpeaMeETa.

HocTtmkenue 1enei 00eceunBacTCs PeIICHUEM CIEAYIONINX 3a1a4:

. 3HAKOMCTBO YYalllUXCsl C METO/I0M HAYYHOT'O MTO3HAHUS U METOJaMHU HUCCIIEeI0OBaHUS 00b-
€KTOB U SIBJICHUI MIPUPOJBIL;

. MproOpeTeHNe yJalluMUCs 3HAHUNH O MEXaHUYECKHX, TeTIOBBIX, SJIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3MUSCKUX BEIIMIMHAX, XaPAKTSPU3YIONIUX T SBJICHHUS,

. (dbopMUpOBaHHE y YUALTUXCS] YMEHHUI HAOIIOAATh IPUPOIHBIC SIBICHUS U BBIIOTHSITh
OTIBITHI, JTAOOPATOPHBIC PAOOTHI U IKCIIEPUMEHTAIBHBIE HCCIICIOBAHUS C HCIIOIH30BAaHUEM H3-
MEPHUTENBHBIX TPUOOPOB, IUPOKO MPUMEHSIEMBIX B IPAKTUUECKON KU3HH,

. OBJIAJICHUE YYAIIUMHCS TAKUMHU OOIIEHAYYHBIMH IMOHATUSIMH, KaK PUPOJIHOE SIBJICHUE,
OSMIOUPUYECKU YCTAHOBIICHHBIHN (aKT,

npoOJemMa, TUIOoTe3a, TEOPETHUECKUI BBIBOJI, PE3YJIbTAT IKCIIEPUMEHTAILHON MPOBEPKH;

. MOHUMAaHKE YYallUMHCS OTJINYUI HAYYHBIX JaHHBIX OT HEMPOBEPEHHOM nHpopmanuu,
IIEHHOCTHU HAyKH JIJIs YIOBJIETBOPEHUS OBITOBBIX, POMU3BOJICTBEHHBIX M KYJIBTYPHBIX TOTPEOHO-
CTEH yelloBeKa.

MecTO M poJib Y4€OHOI0 KYpca B YYEOHOM ILIaHEe 00pa30BaTEIbLHOI0 YUPEKICHUS

VYuebnblil npenmer «Pusnka» B OCHOBHOM 00111€00pa30BaTeNbHOM 1IKOJIE OTHOCUTCS K
YyHCIly 00513aTeNbHBIX U BXOIUT B DeiepanbHblii KOMIIOHEHT yueOHOTO IJIaHa.

Poinb ¢pu3uku B yueOHOM MI1aHe ONpeAessieTcs: CeAYOIMMU OCHOBHBIMU MOJIOKEHHUSIMU.

Bo-nepBbIX, (pu3nueckas Hayka sBisieTcs QyHIaMEHTOM €CTECTBO3HAHUS, COBPEMEHHOU
TEXHUKU ¥ COBPEMEHHBIX TPON3BOICTBEHHBIX TEXHOJIOT WA, TOATOMY, U3ydast Ha ypoKax (pu3uku
3aKOHOMEPHOCTH, 3aKOHBI M IPUHIIUIIBL:
. y4alyecs MojiayJaroT a/leKBaTHbIE PECTABICHUS O peaIbHOM (U3NYECKOM MHUPE;
o MPUXOJAST K MOHUMaHHIO U OoJiee rITyOOKOMY YCBOEHUIO 3HAaHUN O MPUPOJHBIX U TEXHO-
JIOTHYECKHX Ipoleccax, M3y4aeMbIX Ha YpoKax OHoIoruu, (pu3nueckoi reorpaguu, XuMmuH,
TEXHOJIOTHH;
. HAYMHAIOT pa30oupaTbcs B YCTPOMCTBE M MPUHIIMIE EHCTBHUS MHOTOYHMCICHHBIX TEXHU-
YECKUX YCTPOICTB, B TOM YHUCIIE, IIMPOKO UCIIOJIb3YEMBIX B OBITY, U yuaTcst Oe30macHoMy U Oe-
PEKHOMY HCIOJIB30BAHUIO TEXHUKH, COOTIOICHUIO MPABUII TEXHUKU 0€301TaCHOCTH M OXPAHBI
TpyJa.
Bo-BTOpBIX, OCHOBY M3y4eHHUs (PU3UKHU B ILIKOJIE COCTABIISET METO/ HAYYHOT'O MTO3HAHUS MUPA,
[IOTOMY y4allluecs:
o OCBAMBAIOT HA MTPAKTUKE DIMIIMPUYECCKUE U TEOPETUYECKUE METOABI HAYYHOIO TO3HAHUS,
YTO CIIOCOOCTBYET MOBBIIIEHUIO KAYeCTBA METOJOJIOTHUECKUX 3HAHU;



° OCO3HAIOT 3HAUCHHUE MaTEMaTHUYCCKUX 3HAHUN U y4daTcCia NpUMCHATH UX ITPU PCHICHUHN
HIMPOKOTO Kpyra mpodsieM, B TOM YHciie, pa3HOOOpa3HbIX (PU3NYECKHX 3a/1a4;

° MNPUMCHAIOT MCTOJ HAYUYHOI'O ITO3HAHUS ITPU BBIITOJIHCHUN CaMOCTOATCIbHBIX y‘-Ie6HLIX u
BHEYYEOHBIX HCCIICIOBAHUI U POEKTHBIX padoT.

B-TpeThux, npu u3y4eHuu GU3UKU yJalIuecs CHCTeMaTHYecku paboTaroT ¢ nHpopMaIu-
el B Buze 0a3pl GaKTUYECKUX AAHHBIX, OTHOCSIIMXCS K U3y4aeMOH IPYIIIe sIBICHUN 1 00BbEKTOB.
Ota uHpopMaIus, MPEJCTaBICHHAs BO BCEX CYNIECTBYIOIINX B HACTOSAIIECE BPEMs 3HAKOBBIX CH-
cTeMax, Kiaccupuuupyercsi, 0000IaeTcss U CHCTEMaTH3UPYyeTCs, TO eCTh Ipeodpasyercs yda-
NIUMHUCA B 3HAHUC. Tak oHM OCBaMBaIOT MCTOAbI CAMOCTOATCIIBHOT'O IMOJIYYCHHA 3HAHUA.

B-ueTBepThIX, B pouecce U3y4eHus (pU3NKN ydamumecss 0CBauBalOT BCE OCHOBHBIE MbIC-
JMTEJIbHBIC OTIepaIINH, JISKAIIHE B OCHOBE ITO3HABATEIBHOM JIEATETLHOCTH.

B-maThIX, nCTOpHYECKHE aclieKThl (PU3UKH MO3BOJISIOT YYalMCSl OCO3HATh MHOTOTPaH-
HOCTB BJIMSAHUA (1)I/I3I/I‘-ICCKOI71 HAayKHU U €€ Hﬂeﬁ Ha pa3sBUTUC HUBUJIM3ALINH.

Takum o6pa3om, mpenoaBaHie GU3UKN B OCHOBHOH IIIKOJIE ITO3BOJISIET HE TOJIBKO pea-
JIN30BaTh Tp€6OBaHI/I$I K YPOBHIO IIOATOTOBKH y4allIUXCA B HpeﬂMeTHOﬁ O6JIaCTI/I, HO U B JINY-
HOCTHOHU M MeTanpeaMeTHO! o0acTsX, kak 3To npexycMorpeHo @I'OC ocHoBHOTO 0611€T0 00-
pa3oBaHMUA.

Ko14yecTBO VUEOHBIX YACOB

VYueonsrii man ['BOY mkona Ne463 Briboprekoro paitona Cankr-IlerepOypra orBoaut
102 gaca 1t 06s3aTenbHOro U3ydeHus Gu3uku B 9 kinacce, u3 pacyera 3 yueOHbIX 4aca B HeZle-
mro. KonmmuectBo wacoB o paboueii mporpamme - 102, coriaacHo MIKOJIFHOMY Yy4eOHOMY IUIaHY -
3 yaca B HEOEIIO.

1o cpaBHEHUIO C aBTOPCKOI MporpaMMoi yBEJIMYEHO KOJIMYECTBO BPEMEHU HA U3YUYEHUE
TeMbl «3aKOHBI ABWKEHHSI U B3aUMOJCHCTBUS Te» - Ha 3 4; YMEHBIIIEHO BpEMsI Ha U3yUeHHE
TeMbl «CTpoeHue aToMa U aTOMHOTrO sijipa. Vcnonb30BaHNe SHEPTHH aTOMHBIX siIep» - Ha 34.

IIpeameTHbIe, MeTANPEIMETHBIE 1 JIMUHOCTHBIE PE3YJbTAThI OCBOEHHS Y4E0OHOI 0
Kypca

HpeI[MeTH])Ie pe3yJbTaThbl

BbInycKHUK HAYYHTCSI:

e co0I0/IaTh MpaBuiia OE30MaCHOCTH U OXPaHbl TPyia MpU padoTe ¢ y4eOHBIM U J1abo-
paTopHBIM 000pyIOBaHUEM;

® TIOHMMATh CMBICII OCHOBHBIX (PM3WYECKUX TEPMHHOB: (U3NYECKOE TeJ0, (hU3HUecKoe
SIBJICHUEC, CbI/ISI/I‘—IeCKaSI BCJIMYMHA, CIUHUIBI U3SMEPCHHA,

® Dpacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (PU3MUECKUX METO-
JIOB; aHAIIM3UPOBATh OTICIBbHBIE ITAMbl MPOBEICHHS HCCIEAOBAHUN U UHTEPHPETUPOBATH pe-
3yJIbTaThl HAOIIOJICHUH U OTIBITOB;

® CTAaBUTH OIIBITHI ITO HCCIICAOBAHUIO (1)I/I3I/ILIeCKI/IX SIBJICHUU WU (1)I/ISI/I‘-IGCKI/IX CBOMCTB
Ten 0e3 HMCMOJb30BAaHUS TPSIMBIX H3MEPEeHHii; Mpu 3ToM (GopMyaupoBaTh MpodiieMy/3agady
y4eOHOr0 3KCIepUMEHTa; COOMpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 00OPYIOBAHHMS; TIPOBOJIHUTH
OTIBIT ¥ JOPMYITHPOBATH BHIBOIBI.

[Ipumeuanue. [Ipu npoBeaeHun uccieAOBaHUS (U3NYECKUX SBICHUM H3MEpUTEIbHBIE
nprOOpPHI CHOB3YIOTCS JIUIIb KaK JAaTYMKU U3MEpEeHUs: (PU3MUYECKUX BEITMYMH. 3allUCH MOKa3a-
HUU TIPSMBIX U3MEPEHUI B 3TOM CiIydae He TpeOyeTcsl.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJIYYEHUN HAyYHOU MH(OpMaLIUK;

® TPOBOAMTH NMPSIMbIC U3MEPEHUS (PU3HMUECKUX BETUUMH: BpEMsl, pPacCTOSHUE, Macca Te-
na, o0beM, cuila, TeMIeparypa, aTMochepHoe JaBlieHue, BIaKHOCTh BO3/AyXa, HANpsKEHHUE, CH-
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J1a TOKa, paauarmoHHbIA (HOH (C MCIOIB30BAHUEM JTIO3UMETPA); TIPH STOM BBIOMPATh ONITHUMAJIb-
HBIH CIIOCOO M3MEPEHUs U MCIIOJIb30BaTh MPOCTEUIIINE METO/IbI OLIEHKU MOTPEIIHOCTEH n3Mepe-
HUU.

® [POBOAMTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYUH C HCIOJIb30BAHUEM
OPSAMBIX M3MEPEHMH: IPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHpPOBATh pe3yabTaThbl MOJY-
YEHHOW 3aBHCUMOCTH (PU3NYECKHUX BEIMYMH B BUJE TAOIUIl ¥ Tpa(UKOB, JeTaTh BHIBOJBI 110 pe-
3yJIbTaTaM MCCIIEIOBAHNUS;

® [POBOAMTH KOCBEHHbIE M3MEPEHUS (PU3UUYECKUX BEIMUYUH: NPHU BBIIOJIHEHUU U3MeEpe-
HUI coOMpaTh SKCIIEPHUMEHTAIBHYIO YCTAHOBKY, CIENys MPEII0KEHHOM MHCTPYKLWHU, BBIYHC-
JATh 3HAYCHUE BEJIMYMHBI U AHAJIM3UPOBATH IIOJyYEHHBIEC PE3YyJIbTaThl C YYETOM 3aJaHHON TOY-
HOCTH U3MEpEHUN;

® AHAJIM3UPOBATh CUTYyallUU MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX
IPOSIBIIEHUE U3YYEHHBIX (U3NYECKUX SBICHUN MM 3aKOHOMEPHOCTEH U MPUMEHATh UMEIOLIHe-
Csl 3HAHUS JJI UX OOBSACHEHUS;

® [IOHMMATh IPUHLUIIBI JEHCTBUS MAalIUH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIIO-
BUs MX 0€30I1aCHOTO UCIOJIb30BAHUS B TIOBCEHEBHOM KHU3HM;

® 1CII0JIb30BaTh IIPH BBINOJIHEHUH YYEOHBIX 3aJjau Hay4YHO-TIOMYJISPHYIO JIUTEPATYPY O
(bu3HYECKUX SIBICHUAX, CIIPAaBOYHBIE MaTepUabl, pecypchbl IHTEpHET.

BbIyCKHHUK MOJIYy4YHT BO3MOKHOCTD HAYYHUThCH:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIE008aAHUl, PONb QU3UKU 6 pacuupenuu npeo-
cmaenenutl 006 oKpydcalowem mupe u ee 6K1a0 8 Yryyuienue Kauecmeda HCusHu,

® UCNONBL306AMb NPUEMbl NOCIPOEHUS PuzuyecKux mooenetl, NoOUcKa u QopmMyIuposKu
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 6bl80008 HA OCHOB8E IMNUPUYECKU
YCMAHOBNIeHHbIX (haKmos;

® CpasHusamv MOYHOCMb UBMEPEHUs QUIUYECKUX BeIUYUH NO GelUYUHE UX OMHOCU-
MeNbHOU NOCPEeUIHOCU NPU NPOBEOCHUU NPAMBIX USMEPEHULL;

®  CaMOCMOAMENbHO NPOBOOUMb KOCBEHHbBLE USMEPEHUS U UCCIe008aAHUS PUSUUECKUX Ge-
JUYUH C UCNONb308AHUEM DPA3TUYHBIX CNOCOO08 U3MEpeHUs. UUUEeCKUX 6eIuyuH, 6bl0Upams
cpeocmea usmMepeHust ¢ y4emom HeoOX0OUMOU MOYHOCMU UBMEPEHUl, 0DOCHOBbIGaAMb GblOOD
cnocoba usmepenus, a0ekeamno2o nOCMagIeHHol 3a0ade, npogoOUMb OYEHKY O0CHOBEPHOCNU
NONYYEeHHbIX Pe3ylbmamos;

® BOCNPUHUMAMb UHGOPMAYUIO PUIUUECKO20 COOEPIAHCAHUS 8 HAYUHO-NONYIAPHOU JU-
mepamype u cpeocmeax Maccogoll UH@opmayuu, Kpumuiecku OYeHu8ams nOAY4eHHy0 UH@op-
Mayuro, aHanuzupys ee cooepicanue u OanHvle 00 UCMOYHUKe UHGOpMayuU;

® co30asams cOOCMBEHHbIE NUCOMEHHbIE U YCIHblE COOOWeHUS O PUBUYECKUX ABTEHUX
HA OCHOB8€ HECKONbKUX UCTNOYHUKOS UHPOpMAYUU, CONPOBOHCOaAmMb GbICMYNIeHUe Npe3eHMAayl-
etl, yuumsl8as 0COOeHHOCMU AyOUMOpUU C8EPCMHUKOS.

Mexannueckne siBJeHUS

BorinycKHUK HAy4YUTCH:

® pAacro3HaBaTh MEXAaHUYECKHE SIBJICHHS U OOBSCHATH HA OCHOBE MMEIOIIUXCS 3HAHUUN
OCHOBHBIE€ CBOMCTBA WJIM YCIIOBHSI TPOTEKAHUS ATUX SBJICHUN: PABHOMEPHOE U HEPABHOMEPHOE
JBUKEHUE, PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPAMOJIMHENHOE JBUKEHHE, OTHOCHUTEIIBHOCTh
MEXaHWYECKOTO JBUKEHUS, CBOOOHOE TaJIeHHUEe TEJ, PABHOMEPHOE JIBMIKEHUE TI0O OKPY>KHOCTH,
WHEpIUs, B3aUMOJICHCTBUE TeJl, PEAKTUBHOE JBWKEHUE, Nepeada JaBiIeHUsI TBEPIbIMU TEJIAMH,
KHUIKOCTSIMHU M Ta3aMH, aTMOC(EpHOE J1aBlICHHE, TUTaBaHUE TeJ, PABHOBECHUE TBEP/BIX TEJ, NMe-
IOIUX 3aKPETUICHHYIO OCh BpAIeHHs], KOJe0aTenbHOE JIBIKEHUE, PE30HAHC, BOTHOBOE JIBHIKE-
HUe (3BYK);

® ONUCHIBaTh W3YYCHHBIC CBOWCTBA TEJ M MEXAHMYECKHE SIBJICHUS, UCIIONB3Ys hU3HIe-
CKH€ BEITUYHHBI: MyTh, MEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, MEepHo]] oOpalleHus, Macca Tena,
MJIOTHOCTh BEIIECTBA, CUJja (CHIa TSHKECTH, CUJla YIIPYTOCTH, CHJIa TPEHUS ), TaBJICHHUE, UMITYJIbC
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Tena, KHHETUYeCKasi SHEPrusl, MOTCHIIMAIbHAS SHEPrus, MeXaHu4eckas padoTa, MeXaHWYECKas
mourHocTh, KITJ] mpu coBepiennn paboThl C UCIIOJIB30BaHUEM IPOCTOTO MEXAaHU3Ma, CUJIa Tpe-
HUS, aMIUTATY1a, ICPUOJI M YacTOTa KOJIeOaHUH, JNTHHA BOJIHBI M CKOPOCTh €€ PacpOCTPaHCHHUS;
IPU OMKMCAHUU TPABHIHLHO TPAKTOBATH (DM3MUECKUU CMBICT HCIOJIb3YEMBIX BEIMYWH, UX 000-
3HAYCHHUS W CJMHHUIBI U3MEPEHHUsS, HAXOIUTh (POPMYJIbI, CBS3BIBAMOIINEC TAHHYIO (DH3UYECCKYIO
BEJIMYMHY C JPYTHUMH BETUIMHAMU, BEIYUCIISITh 3HAUCHUE (PU3NICCKON BETTUYHHEI;

® AHAIM3HWPOBATH CBOMCTBA TEJl, MEXaHHMUYECKUE SBIICHUS U MPOIIECCHI, HCTIONB3Yys (PU3U-
YEeCKHUE 3aKOHBI: 3aKOH COXPAHEHHS YHEPTHH, 3aKOH BCEMUPHOTO TSATOTCHHUS, IIPUHITUT CYIEPIIO-
3UIMH CWJT (HaXOXKJeHue paBHoAecTBYomIei cuibl), |, 11 u 11l 3akons HeroTOHA, 3aK0H coxpa-
HEHUS UMITYJIbCa, 3aKoH ['yka, 3akoH [lackans, 3akoH ApXuMesa; Mpy 3TOM pa3InuvaTh CIOBEC-
HYI0 (OPMYJIUPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAYKEHUE;

e pa3MyaTh OCHOBHBIC INMPHU3HAKH HM3YYCHHBIX (PU3NYCCKUX MOJCNICH: MaTepuaibHas
TOYKA, MHEPIHATbHAS CHCTEMa OTCYETa;

e pemaTh 3a7a4d, UCTIOIB3Ysl PU3NYECKUE 3aKOHBI (3aKOH COXPAHCHHSI SHEPTUH, 3aKOH
BCEMUPHOT'O TATOTeHUS, npuHIuN cyneprnosunuu cui, |, 11 u Il 3akonsr HetoToHa, 3akoH co-
XpaHEHUs UMITyJIbca, 3aK0H ['yka, 3akoH [lackais, 3akoH Apxumena) u GOpMYJIbl, CBSI3bIBAIO-
mue (GU3NYEeCKUe BENUYHMHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, IJIOTHOCTh BEIIECTBa,
CWJIa, JIaBJICHUE, UMITYJIbC TEJIa, KHHETUYECKasl SHEPTUs, TOTCHIIMAIbHAS dHEPTUs, MeXaHWde-
cKas paboTta, MexaHuveckas MoiHocThb, KI1/] mpocroro Mexanusma, cujia TPEHHS CKOJIbKEHUS,
KOX(PUITMEHT TPCHHS, aMILTUTY/Ia, IEPHOJ] U YaCTOTa KOJICOAHWA, JNTMHA BOJHBI U CKOPOCTH €€
pacrpoCTpaHeHHs): Ha OCHOBE aHaJM3a yCJOBHUs 3a/la4yM 3alHMChIBATh KPAaTKOE YCJIOBHUE, BbIJE-
JSATh QU3NYCCKUE BEIIMYUHBI, 3aKOHBI U (DOPMYJIBI, HCOOXOUMEBIE JIUISl €€ PEIICHUs, TIPOBOJINUTH
pacyeThl U OLIEHUBATh PEAILHOCTh IMOJIYYEHHOTO 3HAYCHUS (PH3UUECKON BEITMYUHBI.

BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONIL308AMb 3HAHUS O MEXAHUYECKUX S6ICHUSX 6 NOBCCOHEEHOU HCU3HU 0 obecne-
yeHusi 6e30NACHOCMU Npu 00paweHul ¢ NPUOOPaAMU U MEXHULECKUMU YCMPOUCMEAMU, 05l CO-
XpameHust 300p06bsi U COOMOOCHUST HOPM IKOLOSUHECKO20 NOBEOCHUsI 8 OKpyicarouell cpeoe;
nPUBOOUMb NPUMEPbL NPAKMUYECKO20 UCNONb3068AHUL (PUUUECKUX 3HAHUL O MEXAHUYECKUX 516~
JIEHUAX U DUBUYECKUX 3AKOHAX, NPUMEPbl UCNOIb30BAHUSL 80300HOBIAEMbIX UCTNOYHUKO8 SHED-
2Ull; IKONOSUHECKUX NOCIeOCMBULL UCCTIEO08AHUSL KOCMUYECKO20 NPOCIPAHCE,

® paziuuamv Spanuybl NPUMEHUMOCMU (PUUYECKUX 3AKOHO8, NOHUMAMb 6COOWULL Xa-
pakmep YyHOAMEHMAbHBIX 3AKOHO8 (3AKOH COXPAHEHUSL MeXAHUYECKOU IHepaUulU, 3aKOH CoXpa-
HeHUsl UMNYIbCA, 3AKOH 6CEMUPHO20 MA2OMEHUS]) U OSPAHUYEHHOCHb UCHONIb3068AHUSL YACHHbIX
3axono08 (3axon I yka, Apxumeda u op.),

®  HAXO0UMb AO0EKBAMHYIO NPEONIONCEHHOU 3a0aue @OU3UYECKYI0 MOOelb, pa3peulambs
npobiemy Kak Ha OCHO8e UMEHWUXCS 3HAHUN NO MeXAHUKe C UCHOIb306AHUeM Mamemamuie-
CK020 annapama, max u npu nOMOuU Memooo8 OYeHKU.

DJleKTPpUYeCKHEe U MATHUTHBbIE SBJICHUS

BbInycKHUK HAY4YHTCS:

® pAacCIO3HABATh JIEKTPOMATHUTHEIE SIBIICHUS U OOBSICHATH HA OCHOBE MUMEIOIIUXCSI 3HA-
HUW OCHOBHBIE CBOWMCTBA WJIM YCIIOBUS MPOTEKAHUS ITUX SBICHUMN: AJICKTPHU3ALUS TEJl, B3aMMO-
JIEMCTBUE 3apsI0B, ANEKTPUUECKUN TOK U €ro JEHCTBUA (TEMIOBOE, XUMUYECKOE, MarHUTHOE),
B3aUMOJICCTBHE MAarHUTOB, PJICKTPOMArHUTHASI MHIAYKIUS, IEHCTBHE MAarHUTHOTO TIOJISI Ha TIPO-
BOJHUK C TOKOM U Ha JIBIXKYIIYIOCS 3apsSKEHHYIO YaCTHUILY, IEUCTBUE JIEKTPUUYECKOTO MOJId Ha
3apsOKEHHYIO YaCTHILY, SJIEKTPOMArHUTHBIC BOJIHBI, MPSMOJIMHEMHOE pPaclpOCTPAHEHHE CBETA,
OTpa)KE€HHUE U MPEIOMIIEHUE CBETA, IUCIIEPCUsI CBETA.

® COCTaBJISATh CXEMBbI JIEKTPUUYECKUX LIETIEH ¢ MOCIeI0BATENIbHBIM U MapajlieIbHbIM CO-
€IMHEHUEM DJIEMEHTOB, Pa3jiNyasi yCIOBHBIE O0O3HAYCHHUsS DJIEMEHTOB JJICKTPHUUECKHUX IIerein
(MCTOYHUK TOKa, KJIIOY, PE3UCTOP, PEOCTAT, JaMIIOUKa, AMIIEPMETP, BOJILTMETP).

® WCIOJB30BaTh ONTHYECKUE CXEMBI JIJISl TOCTPOCHHS N300paKCHHI B TUIOCKOM 3epKalie
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1 coOMparoIen JuH3e.

® OIMCHIBATh U3YYEHHBIE CBOMCTBA TEJI U JEKTPOMArHUTHBIC SIBICHUS, UCTIONb3Ys (U-
3UYECKHE BEJIMYMHBI: NEKTPUUECKUI 3apsj, Cuila TOKa, JIEKTPUUYECKOe HAINPSHKEHUE, HIIEKTPU-
YeCKOE COIPOTHBIICHUE, YACIHHOE CONPOTUBICHHE BEIIECTBA, pabOTa AJIEKTPHUYECKOTO IOJI,
MOIIHOCTbh TOKa, (JOKYCHOE PAacCTOSTHHE U ONTHUYECKas CHJIa JMH3bI, CKOPOCTb JIEKTPOMArHUT-
HBIX BOJIH, JJIMHA BOJIHBI M 4aCTOTA CBETA; IIPU ONMMCAHUU BEPHO TPAKTOBATH (PHU3UUECKUIN CMBICI
UCIMOJIb3YEMBbIX BEIMYHMH, UX 0003HAUCHUS U €AMHULIBI U3MEPEHUS; HAXOAUTh (POPMYJIBL, CBS3bI-
BAIONIME JAHHYIO (PU3MUYECKYIO BETMYUHY C JPYTUMHU BETUUUHAMH.

® aHAJIM3UPOBATh CBOMCTBA TEJI, 3JEKTPOMArHUTHBIE SIBJICHUS U MPOLIECCHI, UCIOIb3Ys
(bu3nyeckre 3aKOHbI: 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaaa, 3akoH OMa 11 yyacTka Lieny,
3aKkoH /[xoyins-JIeHna, 3aK0H NPSAMOJIMHENHOTO paCIIPOCTPAaHEHUs CBETA, 3aKOH OTPaKCHUS CBe-
Ta, 3aKOH IPEJIOMJIEHUs CBETA; IPU 3TOM pa3jivyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U €ro
MaTEMaTUYECKOE BBIPAXKEHHUE.

® TMPUBOJIUTH NMPUMEPHI MPAKTHUYECKOTO HCIOIB30BaHUA (PU3MUECKUX 3HAHUU O DJICK-
TPOMAarHUTHBIX SBJICHUAX

® pelaTh 33/1a4M, UCTONb3Ys PU3NUECKHE 3aKOHBI (3aKkoH OMa Ui yyacTKa LEenH, 3aKOH
Jxoynsa-JIeHna, 3aKk0H NPSAMOJIMHEHHOIO PAaCIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUs CBETA, 3a-
KOH IpeIOMIIEHHs CBETa) U (popMyJibl, CBA3bIBAIOIINE (PU3MUECKUE BEJIMUMHBI (CHIa TOKA, HJIEK-
TPUUECKOE HaNpsKEHHUE, FIEKTPUUECKOE CONIPOTUBIIEHHE, YIIEIbHOE CONPOTUBIIEHUE BEIIECTBA,
paboTa 3JIEeKTPUUECKOro MOJIsl, MOIIHOCTh TOKa, (POKYCHOE pacCTOSHUE M ONTHUYECKasi CUJIa JIMH-
3bI, CKOPOCTh 3JICKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI W 4YacTOTa CBETa, (OPMYIBI pacyera
3JIEKTPUUECKOr0 CONPOTUBJICHUS IPU MOCIEI0BATEIbHOM M MapajuIeIbHOM COEIMHEHHU IIpo-
BOJIHMKOB): Ha OCHOBE aHAJM3a YCIIOBHS 33/1a4M 3aIHCHIBAaTh KPATKOE YCIOBHE, BBIIENIATH (hU3H-
YeCKHE BEJIMUMHBI, 3aKOHBI M (hOpMYJIbl, HEOOXOAUMBIE JUIsl €€ PELICHNUs, IPOBOAUTh PACUETHI U
OILICHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaYeHUs] (PU3NUECKON BETUUHMHBI.

BbIyCKHHUK MOJY4YHT BO3MOKHOCTD HAYYHThCH:

® UCNONBL306AMb 3HAHUA 00 INEKMPOMASHUMHBIX SGNEHUAX 8 NOBCEOHEBHOU IHCUZHU OIS
obecneyenusi bezonacHocmu npu obpaweHuu ¢ npudOPamu U MexXHUYeCKUMU YCmpoucmeamu,
0J151 COXpaHeHUsl 300p08bsl U COONIOO0EHUs HOPM IKOTOSUHECKO20 NOBEOEHUS 8 OKpYicalowell cpe-
0e; npuBoOUMsb NPUMEPbL GIUAHU INEKMPOMASHUMHBIX USTLYUEHUN HA HCUBbLE OPSAHUBMbL,

® paziuyams SpaHuybl NPUMEHUMOCMU USUYECKUX 3aKOHO8, NHOHUMAMb 8Ce0Owuli Xa-
pakmep hyHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs NEeKMPUYECcKo20 3apsaoa) u 02paHu-
YEeHHOCMb UCNONIL308AHUS YACMHBIX 3aKOH08 (3akoH Oma 014 yuyacmka yenu, 3akon J{xcoyns-
Jlenya u op.);

® UCNONBL306AMb NPUEMbl NOCPOEHUS uzuyecKux mooeneti, NOUcKa U QoOpMyIUposKu
00Ka3amenbcmea GblOGUHYMbBIX 2UNOMe3 U MeopemuyecKux 8bl80008 HA OCHOBE IMNUPUUECKU
YCMAHOBNIeHHBIX (haKmos;

® HAXO00UMb AOEeK8AMHYIO NPEONIONCEHHOU 3a0aye QuU3UYecKyro MOoOelb, pa3peuams
npobremy Kak Ha OCHO8e UMEIOWUXCA 3HAHUU 00 DNIeKMPOMASHUMHBIX ABNEHUAX C UCNONIb3068A-
HUeM Mamemamuyecko2o annapama, max u npu NOMOuju Memooo8 OYeHKU.

KBanToBbIe SIBJIEHUS

BbINyCKHUK HAYy4YUTCH:

® pacro3HaBaTh KBAHTOBBIC SIBJICHHS U OOBSCHATH HA OCHOBE MMEIOLIUXCS 3HAHHUM OC-
HOBHBI€ CBOWMCTBA WJIM YCJIOBHUS MPOTEKAHUS ITUX SBJICHUN: €CTECTBEHHAs] U UCKYCCTBEHHAs pa-
JTUOAKTUBHOCTb, 0i-, B- U Y-U3ITyueHUs, BOSHUKHOBEHHE TUHEHYATOT0 CIIEKTPa U3TyUEHHUS aTOMa;

® OMUCHIBATh U3YYCHHBIE KBAHTOBBIC SIBJICHUS, UCIIONB3YysS (PU3NUECKHUE BETUIUHBI: Mac-
COBOE YHCIIO, 3apsI0BOE YKCIIO, TIEPUOJI MOIypaciaga, YHeprust (OTOHOB; TPHU OMMCAHUH TIpa-
BUJILHO TPAKTOBATh (PM3MUECKUN CMBICT MCIIOJIh3yEMbIX BETUYHH, MX 0003HAYCHHS U €IMHUIIBI
W3MEPEHHS; HaXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE JaHHYIO (U3UYECKYIO BEIUYHUHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHEI;



® AHAIM3WPOBATH KBAHTOBBIC SIBICHUS, UCTONB3Ys (PU3NUYECKUE 3aKOHBI M IMOCTYJATHI:
3aKOH COXPAHCHHUS JHEPIHH, 3aKOH COXPAHEHHS JJICKTPUYECKOTO 3apsa, 3aKOH COXPAHCHUS
MacCOBOTO YHUCIIA, 3aKOHOMEPHOCTH M3JIy4EHHsI ¥ TIOTJIOIIEHHS CBETa aTOMOM, TIPU 3TOM pa3Jiu-
9aTh CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MAaTEMAaTHYECKOE BBIPAKEHUE;

® pazIMyaTh OCHOBHBIC MPU3HAKH IUIAHETAPHOW MOJEITH aToMa, HYKJIOHHOW MOJENU
aTOMHOTO SI/1pa;

® TPUBOJUTH NMPUMEPHI MPOSBICHUS B NMPUPOAC M MPAKTUYECKOTO HCIOIB30BAHUS Pa-
JTUOAKTUBHOCTH, SIZICPHBIX M TEPMOSIJICPHBIX PEAKIUH, CIIEKTPATHHOTO aHAIH3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb NOJYUEHHble 3HAHUSL 8 NOBCEOHEeBHOU JCUZHU NPU obpawjenuu ¢ npudo-
PaAMu U MexXHU4YeCKUMU YCMPOUCMBAMU (CUEMYUK UOHUSUPYIOWUX YACMUY, 003uMemp), 05 CO-
XPaHeHust 300p08bsl U COONOEHUSL HOPM IKON02UUECKO20 NOBeOeHUsl 8 OKpYJcaroujell cpeoe;

® COOMHOCUMb IHEPIUIO CE53U AMOMHBIX 0€p C 0eheKmMoM MACChL;

® NPUBOOUMb NPUMEPHI GIUAHUL PAOUOAKMUBHBIX USLYYEHUL HA JHCUBbLE OPSAHUMbL,
HOHUMAMb NPUHYUN OCLiCIBUs 003UMEempPa U paziudams YClo8Us €20 UCNOIb308aHUS,

® NOHUMamb IKoNO2UYeCKUe Npobrembl, GO3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INEKMPOCMAHYULL, U NYMU PEUEeHUs. IMUX NPOOIeM, NePCNeKMUBbl UCNONb308AHUSL YNPABIAEMO-
20 MePMOsI0EPHO20 CUHMe3d.

[ ]

DJIeMeHTbI ACTPOHOMMH

BbInyCKHUK Hay4uTCH:

e yKa3bpIBaTh Ha3BaHMs MaHeT COJHEYHOH CHUCTEMBI; pa3inyaTh OCHOBHBIC MPU3HAKU
CYTOYHOTO BpallleHus 3Be3qHoro Heba, aprokeHus JlyHel, CoiHIA M TUTAHET OTHOCUTEIIBHO
3BE3I;

® TIOHMMATh PA3TUYUS MEXKIY TeTHOIEHTPUUECKON U TeOIEHTPUYECKON CHCTeMaMu MU-
pa;

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUHThCS:

® yKazvligamv 0OWUe CEOUCMBA U OMIUYUSL NIAHEM 3eMHOU 2SpYynnvl U NIaHem-
eueanmos; manvix men ConaHeuHol cucmemvl U OOAbUUX NAAHEM, NOAb308AMbCIL KAPMOLL 36€30-
HO20 Heba npu HAOIOEHUX 36e30H020 Heba,

®  pPazIuuamv OCHOBHbLIE XAPAKMEPUCMUKU 38€30 (pazmep, yeem, memnepamypa) coom-
HOCUMb Y6em 36e30bl C ee memMnepamypou,

® paznuuams eunomesvi 0 npoucxoxcoenuu CorHeuHol cucmemsi.

JINYHOCTHBIMHU pe3yabTaTaMu 00y4deHUs (PU3MKE B OCHOBHOM LIKOJIE SIBJISIOTCS:

IIarproTnyeckoe BOCIMTaHUE:

® TpOsIBJIEHHE WHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (usmue-
CKOMW HayKH;

® I[ICHHOCTHOE OTHOUIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HKOB.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

® TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYX/I€HUU OOIIECTBEHHO- 3HAUUMBIX M 3THYE-
CKUX MpOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHNEM JIOCTHKEHUN (PU3UKH;

® (OCO3HaHHE BAJXHOCTU MOPAJIBbHO-3THYECKUX IPUHLUIIOB B IEATEIIBHOCTH YUEHOTO.

JcTeTHYeCKoe BOCIIUTaHHue:

® BOCHPHUATHE ICTETHUECKUX KAueCTB (PM3NYECKOM HAyKH: €€ TapMOHMYHOIO MOCTpOe-
HUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH. L[€eHHOCTH Hay4yHOTr0 MO3HAHHUSA:

® OCO3HAHHUE LIEHHOCTH (PM3MYECKOM HayKH KaK MOIIHOTO MHCTPYMEHTA [TO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHEU- IIIEW COCTABISAIOIIECH KYJIbTYPbI;

® pa3BUTHE HAYYHOH J1I0003HATEIHLHOCTH, UHTEpECa K HCCIEI0BATEIbCKON JesITeIbHO-
CTH.



@®opMUpPOBaHHE KYJIbTYPbI 310POBbS U IMOUMOHAJIBLHOTO 0JIArONOJYyYHS:

® 0OCO3HaHHWE IIEHHOCTH 0e30macHOro o0pas3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, B&KHOCTH MPABHJI OE30IIaCHOTO MOBEJACHUS HA TPAHCTIOPTE, HAa IOPOTraXx, C AJICKTPUUCCKUM
U TCTUIOBBIM 000PYZI0BaHHUEM B JOMAITHHUX yCIOBHSIX;

¢ chOpPMUPOBAHHOCTHh HABBIKA pedIEKCHU, IPU3HAHKE CBOETO MpaBa Ha OIMIUOKY U Ta-
KOT0 K€ IIpaBa y ApYyroro 4ejaoBeKa.

TpynoBoe BocnuTanue:

® AKTHBHOE Y4YacTHE B PEIICHUU MPAKTUUECKHX 3aJlay (B paMKaxX CEMbH, LIKOJIbI, FOPO-
Jla, Kpasi) TEXHOJIOTUYECKON U COIMAIbHON HAMpPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIIE U (HU3H-
YECKHUX 3HAHUM;

® UHTEpEC K MPAKTHYECKOMY H3ydeHHUI0 Tpodeccuil, CBSI3aHHBIX C (PU3UKOM.

IKoJI0ruyecKoe BOCIIUTAHHE:

® OpHCHTAIMs Ha NMPUMEHEHHE (DU3WYCCKUX 3HAHWUU JUIS pEUIeHUs 3ajad B 00JIacTH
OKpYKarollle Ccpelbl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM MX BO3MOKHBIX IMOCHEACTBHM I
OKpY’Karolllel cpeabl;

® OCO3HaHHE TJI00ANBHOTO XapakTepa KOJOTUYECKUX MPOOJIeM U MyTeil X pelieHus.

Ananranus o0y4aoumerocsi K U3MeHsIIOIIMMCH YCJIOBUAM COIHAJbHOW U NPUPOJ-
HOI cpeabl:

® MOTPEOHOCTH BO B3aMMOJICHCTBHM TP BBITIOJIHCHUH MCCIICIOBAHUA M MPOCKTOB (-
3U4ECKOM HAMPAaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM JPYTHX;

® [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IMPAKTHYECKYIO IESITEIbHOCTD;

e TOTPeOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie (GOPMYyIUPOBATHh HJEH,
TIOHSITHSI, THIIOTE3bI O (DPU3MUECKUX OOBEKTAX U SIBJICHUSX;

® 0CO3HaHWE JACPHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIacTH (DU3HKH,

® [JIJAHUPOBAHHUE CBOETO PA3BUTHUSI B MPUOOPETCHUH HOBBIX (U3MUECKUX 3HAHUM;

® CTpPEeMJICHHE aHAJIU3UPOBATH M BBIABISITH B3AMMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHO-
MUKH, B TOM YHUCIIE C UCTIONIb30BaHHEM (PU3NUECKUX 3HAHUM;

® OIIEHKAa CBOMX JECUCTBUN C YYETOM BIMSHHUSA Ha OKPYXKAIOIIYIO CPEly, BO3MOKHBIX
r100aJIBHBIX TTOCICACTBHM.

MertanpeamMeTHbie pe3yJIbTaThI

YHuBepcaibHbIe NO3HABATEIbHbBIE 1 CTBUS
ba3oBble JJorn4eckne 1eMCTBUS:

® BBHIIBISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUI);

L] yCTaHaBJ'II/IBaTI) CYI]_[eCTBeHHIﬂf/'I HpI/ISHaK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBAHUA IJIA 0606HIGHI/ISI
Y CpaBHEHUS,

® BBLIIBISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B pacCCMaTPUBAEMBIX (aKTaX, JAHHBIX U
H&6J’IIO,ZIGHI/I$IX, OTHOCSIINXCA K (1)I/I3I/I‘IeCKI/IM SIBJICHUAM

® BBIABIIATH HpI/I‘—II/IHHO-CJ'ICJICTBeHHI)Ie CBA3HU HpI/I I/ISYIICHI/II/I (1)I/ISI/ILIGCKI/IX SIBJ'IeHI/If/'I 158
MPOLIECCOB; JI€NaTh BHIBOBI C UCIOJIB30BAHUEM JIETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUECHUH,
BBIABUT'AaTh TUIIOTE3BI O B3ANMOCBA3SIX (1)PI3PI‘I€CKI/IX BCIIMYHH,

® CaMOCTOSITENIbHO BBIOMpPATh croco0 pemieHus yueOHoM ¢pu3ndeckoil 3agaun (cpaBHe-
HUE HECKOJIbKUX BapUaHTOB PEIICHUs, BEIOOP Harboiee MOAXOAAIIETO ¢ YIETOM CaMOCTOSTENb-
HO BBIJICTIEHHBIX KPUTEPHUEB).
ba3oBble nccienoBarebCcKHue IeHCTBAA:

® JHCIIOJIB30BAaTh BOHpOCLI KakK HCCHCHOB&TGHBCKHﬁ I/IHCTPYMQHT IIO3HAaHUA,

o HpOBOI[I/ITB II0 CaMOCTOSATCIBHO COCTaBHCHHOMy rmaHy OIIBIT, HGCJIO)KHI:Iﬁ (1)1/131/1‘-16-
CKHI SKCIIEPUMEHT, HEOOBIIIOE UCCIIeIOBAaHUE (PU3UUCCKOTO SIBIICHUS;

® OICHMBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(POPMAIIHIO, MTOJYYCHHYIO B XOJe
WCCIICIOBAHMS UJTM SKCIIEPUMEHTA;



® CaMOCTOSITEIBHO (POPMYIMPOBATH OOOOIIEHUS U BBIBOBI 110 pe3ysbTaTaM MPOBEAEH-
HOTO HaOJIOICHUS, OTIBITA, UCCIICIOBAHMS,

® TIPOTHO3MPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3NUECKUX IPOILIECCOB, a TAKXKe
BBIJIBUTATh IPEATNOJIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

® TMPUMEHSATH PA3IHMYHBIC METOJIbI, HHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE B 0TOOpE WH-
(dopmManuu WM JaHHBIX ¢ Y4ETOM MIPEUI0KEHHON yueOHoM puznueckoit 3anaum;

® aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh UH(OPMALMIO PA3IMUHBIX
BUJOB U (POPM IIPECTABICHHUS;

® CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS MHPOPMALUU U
WITIOCTPUPOBATh pPelllaeMble 33a]]aul HECIOKHBIMU CXEMaMH, JuarpaMMaMiy, UHOH rpadukoil u
X KOMOWHAIUSIMHU.

YHuBepcajibHble KOMMYHHKATHBHbBIE 1eCTBUS
Oo0menne:

e B xoJe 00CyX/IeHUs yueOHOro MaTepuana, pe3yabTaToB Ja0opaTOpPHBIX paboT U Mpo-
€KTOB 3aJ]aBaTh BOIIPOCHI IO CYILECTBY 00CYXk/1aeMON TeMbl U BbICKa3bIBAaTh HMJI€H, HAllEJICHHbIC
Ha pELICHHE 337aull U MOoJIepKaHue 0JIaroKenaTeIbHOCTH OOLICHNUS;

® CONOCTABIIATH CBOW CYXKJIEHHS C CYXKICHUSMH JPYTrUX YYaCTHUKOB JMANOra, 00Hapy-
KUBATh PA3JINYNE U CXOJCTBO IO3UIIHI;

® BBIPAXKATh CBOIO TOUKY 3PECHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;

e yOJMYHO IMPEJCTABIATH PE3YNIbTAThl BHITOJHEHHOTO (PHU3UYECKOTO OMBITA (IKCIEpH-
MEHTa, UCCIIEJOBAHUS, IPOEKTA).

CoBMecTHasl 1eTeJILHOCTh (COTPYAHHYECTBO):

® [OHMMATh M KCIOJB30BATh MPEUMYIIECTBA KOMAHIHONH M WHAWBUAYAILHOW PabOTHI
IPU PELICHNH KOHKPETHOH (pu3nueckoi mpoOiaemsl;

[ ]

® [PUHUMATH L€ COBMECTHOW AEATENbHOCTH, OPraHU30BbIBATh ACUCTBUS MO €€ N10-
CTIDKEHHIO: paCIpeNeNsiTh POJH, OOCYXKIATh TNPOILECCHl M PE3yIbTaThl COBMECTHOW pabOTHI;
0000111aTh MHEHUS HECKOJILKUX TIOIEN;

® BBINOJHATH CBOIO YacTh pabOThI, JOCTHrasi Kaue€CTBEHHOTO pe3ysbTaTa MO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBHS C APYTUMHU WiCHAMU KOMaH[IbI;

® OIIEHMBATh KAYECTBO CBOETO BKJIJa B OOLIUI MPOIYKT MO KPUTEPUSM, CAMOCTOSTENb-
HO C(OPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

YHuBepcanbHbIe peryJaTHBHbBIE 1eHCTBUSA
Camoopranusauus:

® BBIIBJIATH MPOOJIEMBI B )KH3HEHHBIX M YI€OHBIX CUTYAIHSIX, TPEOYIOMINX TS PeIICHHSI
(bu3nUecKrux 3HaHUM;

® OpHMEHTUPOBATHCA B PA3JIMYHBIX MOJAXOAAX MPHHATUS pPEUICHUH (MHIUBHIyaJIbHOE,
NPUHSATHE PEIICHHS B TPYIITIE, IPUHATHE PEIICHUI TPYIIIOi);

® CaMOCTOSITETIbHO COCTABIISITh aJITOPUTM pelieHus (PU3NYECKON 3a/1a4d WM TUIaHa WC-
CJIEZIOBAHUS C YUETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
IIpeJIaracMble BapUaHThI PEIICHMII;

® Jenath BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CamokoHTpOJBb (peduiekcust):

® 1aBaTh aJICKBATHYIO OLIEHKY CUTYAIlMH U NpeJiaraTh ImiaH e€ N3MEHEHUS;

® OOBACHATH NMPUYUHBI JOCTHKEHUS (HEJOCTIDKEHHS) PEe3yJlbTaTOB AEATEIbHOCTH, J1a-
BaTh OLICHKY PUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTUBBI B JCSITEIBHOCTH (B TOM YHCJIE B XOJ| BHIIOJHEHHS (PU3NIECKOTO
UCCIICIOBAaHMUsI WJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB, M3MEHUBLIMXCS CHUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

® OICHUBATh COOTBETCTBUE PE3YIbTATA IIENTU U YCIOBUSM.
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IMOIMOHAJbHbII HHTEJIEKT:

® CTaBHUTH Ce0S HA MECTO JAPYIroro 4eJIOBEeKa B XOJI€ CIOpa WM AUCKYCCHU Ha HAyYHYIO
TEeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.
IpunsiTue cedst U APyrux:

® TpuU3HABaTh CBOE MPABO Ha OMMOKY MPH pelIeHud (U3NYECKHUX 3ajad WIA B YTBEp-
JKICHUSAX HA HAyYHBIC TEMBI U TAKOE XKE MPABO JIPYroro.

KoHTpoJL 3HaHui

ATTecTanys MKOJILHUKOB, IPOBOIUMAs B CUCTEME, ITO3BOJISIET, HAPALY C POPMUPYIOLIIM
KOHTPOJIEM IIPEIMETHBIX 3HAaHUH, IPOBOAUTH MOHUTOPUHI YHUBEPCAIBHBIX U IPEIMETHBIX
y4eOHBIX IEUCTBUI.

Pabouas nporpamma npegycMaTpuBaeT ciiefyrouiie (opMbl aTTeCTalMU IKOJIbHUKOB!

1. [Tpomesxyrounas (popMupyromas) arTecTanus:

e caMocCTOsITeIbHBIE paboTHI (10 15 MUHYT);

e mpoBepouHbie paboTsl (10 30 MUHYT);

e naboparopHbie paboThl 1 onbITh (10-30 MUHYT);

® JIMarHOCTUYECKOE TECTHMPOBAHHUE: OCTATOYHBIE 3HAHUSA MO TEME, YCBOCHHE TEKYIIETO

y4eOHOro Matepuaina, conyrcrytoniee nopropenue (10 - 20 munyT);

e (usnuecKue AUKTAHTHI (5-7 MUHYT);

® YCTHBIE OIPOCHI;

® [IPOBEpKA JOMAIIHETO 3a/1aHus.

2. Ntorosas (koHCTaTUpYIOLIasi) aTTECTALUS IPOBOJUTCS 10 3aBEPIICHUN TEMBI WIIH pa3/ie-
Jia, IIKOJILHOTO Kypca MOCPEACTBOM BBIIOJIHEHHS: KOHTPOJIBHOH paboThI (45 MUHYT).
XapakTepHble 0COOEHHOCTH KOHTPOJIbHO-U3MepHUTENbHBIX MaTepuanoB (KUM) nis xon-
CTaTUPYIOIIEH aTTECTALINHN:
e KUM cocraBisitoTcs Ha OCHOBE KoM (UKATOpa;
e KUM cocraBisitoTcs B COOTBETCTBUE ¢ 00OOIIEHHBIM TIAHOM;
® KOJMYECTBO 3aJjaHUN B 0OOOIIEHHOM IJIaHE OMPEAEIeTCs MPOIOIKUTEIBHOCTHIO
KOHTPOJIbHOM pabOThl U BpEMEHEM, OTBOJUMBIM Ha BBIMIOJHEHHE OJHOTO 3aJJaHUs
JTAHHOTO TUIIA U YPOBHS CJI0XHOCTH 110 HopMaTuBaMm ['MA;
e TeMaTHKa 3a/laHUil 0XBATHIBAET MOJIHOE COJIEPKAHNE U3YUYEHHOT0 Y4eOHOro MaTepua-
Ja U COJIEP>KUT AJIEMEHThI OCTATOUYHbBIX 3HAHMIA;

e crpykTypa KM konupyer CTpyKTypy KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEPUAIIOB
'NA.

Hcnouab3yeMble TEXHOJOIHH 00yueHusi. PopMbl OpraHu3anuyu 00pa3oBaTeIbHOIO
npoiecca

Peanuszanus Pabodeil mporpaMMbl CTPOUTCS € YYETOM JIMUHOTO OIBITA yYaIIUXcs Ha Oc-
HOBE MH(POPMALIMOHHOTO MO/IX0/a B 00yYeHHUH, PEATOJIAraloNIero HCIOIb30BaHUE JINYHOCTHO-
OpPUEHTUPOBAHHOM, TPOOIEMHO-TIOMCKOBOM, HCCIIE0BATEILCKOM U MPOEKTHOHN yueOHOI nes-
TEJIBHOCTU 00yYarOIUXCS.

VYyuTbIBas 3HAYUTENIbHYIO TUCIIEPCHIO B YPOBHAX Pa3BUTHS U chOPMUPOBAHHOCTH YHU-
BEPCAIbHBIX y4eOHBIX JIEHCTBUM, a TAKXKe TUIMOJIOTMYECKHE U HHINBUIYaJIbHbIE OCOOCHHOCTH
BOCTIPUATHS y4eOHOI0 MaTepraja COBPEMEHHBIMU IIKOJbHUKAMU, Ha YPOKax (PU3UKU MPero-
JaraeTcs UCIoJIb30BaTh PPOHTAIBHBIN U JEMOHCTPALMOHHBINA SKCIIEPUMEHT; Pa3HOOOpa3HbIe
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PUEMBI Pa0OTHI C Y4€OHBIM TEKCTOM; TPYIIIIOBBIC M IPYTHE aKTHBHBIE (POPMBI OpraHU3auu
y4eOHOMU JesATEeIbHOCTH.

ObecneynTs TOCTHKEHHUE TNIAHUPYEMBIX Pe3yIbTaTOB OCBOEGHHUSI OCHOBHOI 00pa3oBa-
TEJILHOM MPOTrpaMMBbl, CO3AaTh OCHOBY JUIsI CAMOCTOSITEIBHOTO YCIIEITHOTO YCBOCHHUS 00yYaro-
HIMMKCS] HOBBIX 3HaHUHN, YMEHUI, BUJIOB U CIIOCOOOB I€ATEILHOCTH JOKEH CUCTEMHO-
JIeATEeTbHOCTHBIN 1MOAX0/. B COOTBETCTBUM C 3TUM MOAXOJOM UMEHHO aKTUBHOCTH OOYy4aIOIINX-
Csl IPU3HAETCA OCHOBOM OCTHKEHHUS Pa3BUBAIOIIMX LIl 00pa30BaHUsa — 3HAHUA HE Tepesa-
IOTCSI B TOTOBOM BHJIE, 2 TOOBIBAIOTCS YYAIIUMUCS B TIPOLIECCE MTO3HABATEILHOM JIESTEIIEHOCTH.
OpaHUM U3 MyTel MOBBIIIEHU MOTUBALMU U 3PHEKTUBHOCTH YU€OHOM NEsSTEIIbHOCTH B OCHOB-
HOM IITKOJIE SIBIISICTCS BKIIOYCHHUE YUAIINXCS B YUeOHO-HUCCIIEIOBATEILCKYIO U IPOSKTHYIO JIesi-
TEIbHOCTh, KOTOPAsi UMEET CIIEAYIOIINE OCOOCHHOCTH

1) uenu ¥ 3a7a4u 3TUX BUAOB AEATEIBHOCTH YUALUXCs ONPEEIIAIOTCS KaK UX JIUYHOCT-
HbIMU MOTHBaMH, TaK U COLIMAJIbHBIMU. JTO O3HAYAET, YTO TaKasl AE€ATEIbHOCTh JOKHA OBITh
HaIpaBiIeHa HE TOJbKO Ha MOBBILIIEHUE KOMIIETEHTHOCTH IOJPOCTKOB B IPEAMETHON 00JIacTH
OIpEeEeNIEHHBIX YUEOHbIX JUCIUIUINH, HE TOJIBKO Ha Pa3BUTHE UX CIIOCOOHOCTEHN, HO U Ha cO3/a-
HUE IIPOJIYKTa, UMEIOLLEr0 3HaYMMOCTb I APYTHX;

2) yueOHO-UCCIIe10BaTENbCKAs M IPOEKTHAs! JeSTEIbHOCTh JIOJKHA ObITh OpraHU30BaHa
TaKUM 00pa3oM, YTOOBI ydaluecs CMOTIIH PEaIn30BaTh CBOM MOTPEOHOCTU B OOIIEHUH CO 3HA-
YUMBIMHU, pe()epPEHTHBIMU IPYIIIaMHU OJHOKJIACCHUKOB, yuuTeneil u T. 1. CTpos pa3iIu4yHOro po-
Jla OTHOLLIEHUS B XOJI€ LIEJICHAIIPABICHHOM, IOMCKOBOW, TBOPYECKOU U IMPOAYKTHUBHOM JEATEIIb-
HOCTH, IOJPOCTKH OBJIAJEBAIOT HOPMaMH B3aUMOOTHOILEHUH C pa3HBIMU JIIOJbMH, YMEHUSAMU
NEePEeXOAUTH OT OJJHOTO BHJIA OOIIEHHS K IPYrOMY, IPHOOPETAIOT HABBIKM WHAWBUIYAJILHOM Ca-
MOCTOSATENBbHOM pabOThI U COTPYAHUYECTBA B KOJUIEKTUBE;

3) opranuzarus yueOHO-HCCIIeIOBATEIHCKUX U MTPOCKTHBIX PabOT IMIKOJIBHUKOB o0ecrie-
YHBAET COUETAHUE PA3IMYHBIX BUIOB MIO3HABATENLHON IEATENBHOCTH. B 9TUX BHUIIaX IesATENbHO-
CTH MOTYT OBITh BOCTPEOOBAHBI MTPAKTUUECKH JIIOObIE CITIOCOOHOCTH MOIPOCTKOB, PEaTU30BaAHbI
JIMYHBIE IPUCTPACTHUS K TOMY WIIM HHOMY BHUY I€ATEIHHOCTH.

Taxoke UCTIONIB3YIOTCSI TEXHOJIOTUU: PA3BUTHS KPUTHUECKOTO MBILUIEHUS; T depeHIu-
POBaHHOI0 00YYEHUST; JOCTUKEHHS IPOTHO3UPYEMBIX PE3Yy/IbTaTOB; (POPMHUPYIOIIETO OIICHUBA-
HUS; TUCTaHIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.
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YMK

B cootBercTBHM ¢ 00pa30oBaTEIbHOM IPOrpaMMOM IIKOJIbI HCIIOJIB30BaH CIEAYIOMUN yueOHO-
METOAMYECKHI KOMIUIEKT:

Hepbimkun U.M., I'ythuk E.M., UBanoB A.WU., [lerpoBa M.A. ®u3uka. 9 kiacc: YueOHUK
1JIs1 001Ie00pa3oBaTe/bHbIX yupexaenuii. - M.: IIpocBemenue.

Mapon A.E., Mapon E.A., [To3oiickuii C.B. COopHuk Bonpocos u 3anad. Pusuka. 7-9 ki.:
yaeOHoe nocodue. M.: JIpoda.

MeToauuecKne MaTepHAJIbI JJIS1 YUUTEIA

I'pomiieBa O.U. KoHTposIbHBIC U caMOCTOSATENIbHBIC PAa0OTHI 10 (u3uke 9 Kiaacca.- M.: Dk3ameH
I'pomueBa O.U. Tectol mo ¢usuke. K yuebnuky puszuxu A.B. [1€peimkuna, E.M. I'yTHUK «DH-
3ukKa. 9 knacey». — M.: Dx3ameH

I'ytHuk E.M ®@usuka. 7—9 knaccel: pabouas nporpamma k inaun YMK U. M. Ileppiukuna, E.
M. I'yrauk, A. . IBanoBa — M.: IIpocBelienue

I'yrauk E.M., Yepnukosa O.A. Meroandeckoe nocooue k yueOHUKY K yueOouuky M. M.
[leppiikuna, E. M. I'ytHuK, A. U. BaHoBa,

M. A. [lerpoBoii «®Pu3zuka. 9 knacc» - M.: [Ipocsemienue

Hemuposa M IO., Kam3eesa E.E. f cnam OI'D! ®usuka. Mexannuyeckue siBIIcHUS. TeII0BbIC
SBJICHHS. DJIEKTPOMAarHUTHbIC siBJieHUs. Tunoseie 3aganus. — M.: [Ipocsenienue

Kamseesa E.E. ®u3uka. 9 knacc. OI'D. Tumossle TeCTOBBIE 3amanHusd. - M.: Dk3aMeH

Kamzeesa E.E. ®usuka. 9 xnacc. Paboyast reTpaap mo popMUpOBaHUIO €CTECTBEHHOHAYYHOU
rpaMOTHOCTH. — M.: DK3aMeH.

Mapon A.E. OnopHble KOHCIIEKTHI U pa3HOYpOBHEBbIE 3aaHus. K yueOHuKy 11 o0uieobpaso-
BaTeNbHBIX yueOHbIX 3aBefieHnil A.B. I1€primikun, E.M. I'ytHuk «®@usnka. 9 knacey».- CaHKT-
[TeTepOypr.

Mapon A.E., Mapon E.A. ®usuka — 9. [lunakruueckue marepuansl.- M.: JIpoda

Huxkugopos I'.I"., Kamzeesa E.E., lemunosa M.1O. OI'D. ®usuka. DxcnepruMeHTalbHbIE 3a/a-
Hus. Tpenaxép. — M.: ODx3aMeH

XannanoB H.K., Xannanosa T.A. COOpHHK TeCTOBBIX 3afaHuii o ¢pusuke. 9 kiacc — M.: BAKO

MartepuaJjbl HA DJeKTPOHHBIX HocuTeasax U MutepHer-pecypebl (DOP)

OnexTpoHHOe npuioxenue K yaeOHuky Ilepeimkun A.B. I'yrhuk E.M. ®usuka. 9 knacc.
NuTtepaktuBHOE yueOHoe mocodue «Harmsaanas pusuka. 9 kimace». M3garenbcTBo « 9Kk3aMeH-
Meauay.

Buneoypoku u KoHCIIEKTHI IO usnke. 9 kinace. — Pexxum mocryma:
https://videouroki.net/video/fizika/9-class/

Ennnas komnexius nudpoBbIx 00pa3oBaTEIbHBIX PpeCYpCcoB. — Pexxum moctyma:
http://school-collection.edu.ru/catalog/teacher/

Karanor mudgpoBoro o6pasoBatenpbHOro KOHTeHTa. AKagemusi Munnpocsenienus: Poccun. ®Ou-
3uka. 9 knace. — Pexum mocryna:  https://lesson.academy-content.myschool.edu.ru/03/09
Interneturok. ®usuka. 9 xmacc. — Pexxum qoctyma:  https://interneturok.ru/book/physics/9-
klass/interneturok-rekomenduet-fizika-9-za-13-urokov

OTKpBITHIN OaHK 3a/laHUl 7S OLIEHKH €CTECTBEHHOHAYYHOU rpaMoTHOCTH (9 kiacc). — Pexum
JIOCTYyTIA:

http://oge.fipi.ru/os/xmodules/gprint/index.php?theme guid=B5ABAFAA3D60BFE8443A044
012D0OED96&proj_guid=0CD62708049A9FB940BFBB6EOAQOIECCS

Poccwuiickas anekrponnas mkona. @usuka. 9 kinacc. — Pexxum qocryma:
https://resh.edu.ru/subject/28/9/
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Cnam 'HA. Pemry OI'D. ®usuka. — Pexxum goctyma: https://phys-oge.sdamgia.ru/
du3nka B ONBITaX U KCIIEpUMeHTax. — Pesxkum nocryna: https://www.getaclass.ru/
SKnacc. ®usuka. 9 xiacc. — Pesxum mocryma: https://www.yaklass.ru/p/fizika#program-9-

klass
Cankr-IlerepOyprekas mkoma. — Pexxum gocryma: http://www.eduspb.com/
OUIIU. — Pexxum nocryna: http:/fipi.ru/
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Conep:xkanue Kypca

3aKkoHbl B3aUMOAeiiCTBHSI M IBUKEHHSI TeJl
Omnucanue JABUIKCHUA. MaTepI/IaJ'II)Ha}I TOYKa KaK MOJCJb TCJIA. KpI/ITepI/II/I 3aMCHBI TCJIa

MatepuainbHOil Toukoi. [loctynaTensHoe nBuxeHue. Cucrema orcuera. [lepemenienue.
Paznuune Mexy NOHATUAMMU «ITYThb» U «IIepeMelenne». Haxoxaenmne KoopAnHaThI Te-
J1a TI0 €r0 Ha4aJIbHOW KOOpAMHATE U MPOEKIUU BEeK- Topa nepemenieHus. [lepemenienne
IIPU TIPSIMOJIMHETHOM paBHOMEPHOM JIBH>KEHUHU. CKOPOCTh PAaBHOMEPHOTO MPSIMOJIMHEN-
HOTO JIBM)KCHUS. YpaBHEHHE NBWKEeHU. ['paduku 3aBucumoctH x(t) u VX(t).
[IpsiMonMHENHOE PABHOYCKOPEHHOE IBHIKECHHUE.

MrHoBeHHas CKOpPOCTh. Y ckopeHue. CKOPOCTh MPSIMOJIMHEWNHOTO PABHOYCKOPEHHOTO
nBxeHus. I'papuk ckopoctu. [lepemenienre nmpu npsMOIMHEHHOM PaBHOYCKOPEHHOM
JBI)KEHUH. 3aKOHOMEPHOCTH, IPUCYIIKE MPSIMOIUHEHHOMY PAaBHOYCKOPEHHOMY JIBUKE-
HUIO 0€3 HayaJIbHO CKOpOCTH. OTHOCUTENIBHOCTh TPAEKTOPUH, IEPEMELLIEHUS, TYTH,
CKOpOCTH. ['eonieHTpruyecKkas 1 reauoleHTpruuecKas cucteMbl Mupa. [IpuunHa cMeHbl
JTHSI 1 HOYM Ha 3emJie (B reIMOLeHTPUUECKO CUCTEME).

ITpyunHBI IBUKEHUS ¢ TOUKH 3pE€HUS APUCTOTENS U €T0 MOCIIe10BaTeNe. 3aKOH UHEP-
nun. [lepsoiit 3akoH Herotona. MHepunanbHble cucteMsl oTcuera. Bropoi 3axkoH Hero-
ToHa. Tpetuii 3akoH HeioTona. CBoOoAHOE MajieHue Tel. Y CKOpeHHe CBOOOIHOTO Ma-
nenus. [lagenue Ten B Bo3ayxe U pa3pekeHHOM MIPOCTpaHCTBE. J[BukeHue Tena, 6po-
IIEHHOT'O BEPTUKAJIBHO BBEPX. Y MEHBIIECHUE MOIYJS BEKTOPa CKOPOCTH IIPU MPOTUBO-
MOJIO’KHOM HampaBJIeHUH BEKTOPOB HAYAIbHON CKOPOCTH M YCKOPEHUSI CBOOOHOTO Ma-
neHust. HeBecoMoCTh.
3aKOH BCEMHUPHOIO TATOTEHHUS U YCIOBUS €ro NPUMEHUMOCTH. [ paBUTallMOHHAS TIOCTO-
siHHas. Y CKOpeHre CBOOOIHOTO MaJeHNs Ha 3eMJyie U APYTruX HeOECHBIX Tesax. 3aBUCH-
MOCTb YCKOPEHHsI CBOOOIHOTO NaJICHHsI OT IIUPOTHI MECTA U BBICOTHI HaJ 3emieil. Cuna
ynpyroctu. 3akoH I'yka. Cuna TpeHus. Bunabl TpeHus: TpeHHe MOKOs, TPEHNUE CKOJIbKE-
HUs, TpeHue KadeHus. Gopmyiia U1 pacdera CUIIbI TPEHUS CKOJIbKCHUS.
Koadduuuent tpenus ckonpxeHus. I[[pruMepsl Mone3Horo nposiBieHs TPEHUSI.
[IpssMOnMHENHOE U KPUBOJIMHENHOE ABMKEHUE. [IBUYKEHHE Tella 10 OKPYKHOCTH C
IIOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO.
LlenTpocTpemuTenbHOe yckopeHue. VickyccTBeHHbIE clTyTHUKH 3eMiu. [lepBas kocmu-
yeckasi CKOpocThb. Bropas kocMuueckas ckopocTb. IMmysbe Tena. 3aMKHyTas cucteMa
Ten. MI3MeHeHne uMIysabCoB TeN MPU UX B3aUMOACHCTBUN. 3aKOH COXPAHEHUS UMITYJIbCA.
CyIHOCTB ¥ IPUMEpPBI PEAaKTUBHOIO ABMXKEHUS. HazHaueHue, KOHCTPYKIMS U PUHLIUIT
neicTBuA pakeTsl. MHOrocTyneHuaTsie paketsl. Pabora cuiibel. PaboTta cuitel TskecTr U
cuisl ynpyroctu. KoncepBatushuele cuiibl. [loTennmansHas sneprus. [lorennmansHas
sHeprus ynpyro aepopmupoBanHoro tena. Kunernueckas sneprus. Teopema o0 u3me-
HEHUU KUHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUSI MEXaHUUECKOW SHEPrUM.
Jlemoncmpayuu
HabmroneHne MeXaHn4ecKoro ABMKEHHS Tejla OTHOCUTENILHO Pa3HbIX Tel oTcuéra. CpaBHEHUE
IyTel U TpaeKTOPUH ABMKEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIIBHO PAa3HBIX TEN OTCUETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO ABUKEHHUS. MccnenoBane Mpu3HaKkoB
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PaBHOYCKOPEHHOTO JiBIKeHus. Habmonenue nBrkeHus Tena no okpyxaHoctu. Habnonenue
MEXaHUYECKHX SABJIEHUN, TPOUCXOASIINX B cucTeMe oTcuéra «Tesexkka» npu €€ paBHOMEPHOM U
YCKOPEHHOM JBM)KEHUHU OTHOCUTEIBHO KabuHeTa (pu3uKu. 3aBUCUMOCTh YCKOPEHHSI Tea OT
Macchl Tela U IeHCTBYIOIEeH Ha Hero cuiibl. HaGmoieHre paBeHcTBa CUil PH B3aUMOICHCTBUH
Ten. MI3MeHeHue Beca Tella Ipu yCKOPEHHOM JABrkeHuu. [lepenada nMirynbca npu B3anMoaen-
ctBuu Tei. [IpeoOpazoBanus sHepruu npu B3aumojieicTBuu Tei. CoxpaHeHHe UMITYIIbCa IpU
HEYyIpyrom B3aumo/ieiicTBuu. CoxpaHeHue UMITYJIbca MPU abCOJIFOTHO YIIPYTOM B3aHUMO/IEii-
ctBuu. Habnronenue peakTuBHOTO BHKeHUS. COXpaHEHHE MEXaHUYECKOM SHEPTruu MpHU CBO-
6oaH0M nageHnu. CoxpaHeHue MEXaHNUECKON SHEPTHH MPH IBHKEHUU Tejla MMOJ] 1eHCTBUEM

PYKHUHBIL.

Jlabopamopusie pabomsi u onvimul:

MccienoBanue paBHOYCKOPEHHOI0 IBHKeHHsl §€3 HaYaIbLHOl cKkopocTH®,
HccnenoBanue 3aBUCUMOCTH MIyTH OT BPEMEHHU ITPU PaBHOYCKOPEHHOM JIBUKEHUU O€3
HayaJlbHOW CKOPOCTH.

N3mepenue yckopeHusi CBOOOAHOIO NMaJCHUs.

Omnpenesienne xKeCTKOCTH MPYKUHBI.

HccenenoBanue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT IUIOLIAAN CONIPUKOCHOBEHUS
TEJ ¥ NPWKUMAIOLIEN CUJIBL.

HccnenoBanue peakTUBHOTO ABUKEHUS.

1 skupHBIM WIPUPTOM BbIAe/IEeHbI (PPOHTAILHBIE JIA00PATOPHBIE PA0OTHI, OJ-

JICKAINME OLICHKE YIHUTECJICM.

Mexanu4yeckne K0JeO0aHNs U BOJIHBI. 3BYK
[Tpumeps! konebaTenbHOTO ABMKEeHH. OOIIME YepThl pa3HO00pa3HbIX Koebanui. J(u-

HaMUKa KOJeOaHW rOpU30HTANIBHOIO MPYKUHHOTO MasiTHUKA. CBOOOIHbIE KOJIeOaHMs,
Kosie0aTeIbHbIe CUCTEMBI, MAATHUK. BennuuHel, XxapakTepusyromnue konedaTeabHoe
JBYO)KCHUE: aMIUTUTY/a, IEPHO/, 4acToTa, (aza KosedaHuid. 3aBUCHMOCTb NIEPUOA U Ya-
CTOTBI KOJIEOAaHUI MasiTHUKA OT JIJTMHBI €r0 HUTH.

["apmonnueckue konebanus. Maremarnyeckuii MassTHUK. [IpeBpaiienne MexaHn4ecKon
PHEPIUu KosieOaTeIbHONW CUCTEMbI BO BHYTPEHHIOKO. 3aTyxaromue Konebanus. Borayx-
JeHHbIE KojeOaHus. YacToTa yCTaHOBUBIIMXCS BBIHY)KJIEHHBIX KOJeOaHU. Y CIOBUS
HACTYIUICHUS U (pU3MUecKas CyITHOCTh SIBJICHUS PE30HAHCA. YUYEeT Pe30HaHCa B MPAKTUKE.
Mexanusm pacripocTpaHeHus kosnebaHuil B cpene. Ynpyrue BoiaHbl. [lonepeunsie u npo-
JIOJIbHBIE YIIPYTHe BOJIHBI B TBEP/BIX, )KUJKUX U Ta3000pa3HbIX cpefax. XapaKkTepUCTUKH
BOJIH: CKOPOCTb, JIJTMHA BOJIHBI, YAaCTOTA, EpUoA KoieOaHuil. CBs3b MEXy STUMH BEIH-
yHaMu. VIcTOYHMKH 3ByKa — Teua, Kojeomromnuecs ¢ yactotoi 16 I'm — 20 xI['11. 9xo-
JoKaIus. 3aBUCUMOCTh BbICOTHI 3ByKa OT YaCTOTHI, @ FPOMKOCTH 3BYKa — OT aMIUIUTY/IbI
KOJIeOaHWI M HEKOTOPBIX APYrux npuuuH. TemOp 3Byka. Hamuune cpeast — HEeoOXxoau-
MO€ YCJIOBHE pacnpocTpaHeHus 3Byka. CKOpOCTh 3ByKa B pa3IMuHbIX cpeaax. OTpaxe-
HUE 3ByKa. DX0. 3ByKOBOIl pe30HaHC.

Jlemoncmpayuu
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Habmonenne koneOaHuil TeJ Mo JeMCTBUEM CHITBI TSDKECTH U CHJTBI YIIPYTOCTH.
HaGmronenne konebanuii rpy3a Ha HUTH U Ha nipykuHe. HalOitoieHre BBIHYKIEHHBIX
Kosie0aHui U pe3oHaHca. PacpocTpaHeHue MpoJoIbHBIX U ONIEPEUHBIX BOJH (Ha MOJe-
nu). Habnroenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI. AKYCTHUECKUN pe30HaHC.
Jlabopamopuvie pabomoi u onvimoi:

Halmronenue 3aBucuMocTy epuo/ia KojiebaHuii rpy3a Ha HUTH OT JUIMHbBI U HE3aBUCHU-
MOCTH OT MaccCHhl.

Habmonenue 3aBucuMocTu nepuojia KojebaHuii rpys3a Ha Ipy>KMHE OT Macchl M JKECTKO-
CTH.

Habmonenue 3aryxaromux konedanuil. OOHapyXKeHHE 3aBUCUMOCTH BPEMEHU 3aTyXaHHUS
KOJIeOaHUH HUTSIHOTO MasiTHUKA OT €ro apaMeTpoB.

HccnenoBanne 3aBHCMMOCTH NEPHOAA H YACTOThI CBOOOIHBIX K0J1€0aHUIH HUTSIHOTO
MASITHHUKA OT €ro AJHUHBI.

HccnenoBanue 3aBUCMMOCTH NepHoJia KojeOaHul rpy3a Ha MPY>KUHE OT KECTKOCTU U
MaccCBhl.

Habmionenue siBieHMs 3ByKOBOTO pe30HAHCA.

DJICKTPOMATHUTHOE MOJIe
Hcrounnku MarHUTHOTO mojist. ' mmore3a Amrepa. I'padudeckoe n300pakeHHEe MarHuUT-

HOTO TIOJIAL.
MarsuTHbI€ JINHUY HEOJTHOPOIHOTO U OJHOPOAHOTO MarHUTHOIO 1oJiA. CBA3b HaIlpaB-
JICHUS JIMHUWA MarHUTHOTIO I0JIs1, CO3JaHHOTO ITIPOBOJHUKOM C TOKOM, C HAIIPABICHUEM
TOKa B mpoBoAHMKe. [IpaBuiio Oypasurka. [IpaBuio npaBoil pyku A COJIEHOUAA.
JleficTBrE MarHUTHOTO T0JI HA IIPOBOAHUK C TOKOM U Ha JBIKYLIYIOCA 3apsKCHHYIO
yactuny. [IpaBumno nesor pyku. MHAYKIHMS MarHUTHOTO 1ojsi. MOysip BEKTOpa MarHuT-
HOM MHAYKUUU. JIMHUM MarHUTHON MHAYKIMU. 3aBUCUMOCTh MAarHUTHOTO TTOTOKA, MPO-
HU3BIBAIOLLETO IIOIIAAb KOHTYPa, OT MOJYJIsI BEKTOpAa MarHUTHOM MHAYKIIMU MarHUTHO-
IO I0JIs, OT IJIOIIAAM KOHTYpa U OPUEHTALMH IUIOCKOCTH KOHTYpa 10 OTHOILLUEHHUIO K JIH-
HUSIM MarHUTHON MHAYKIUU. OnbiTel apajnes. [IpuunHa BO3HUKHOBEHUS] MHIYKIIMOH-
HOro Toka. OnpeneneHue sBJIEHUS 3JEKTPOMArHUTHOM MHAYKUIMU. TeXHnueckoe npume-
HEHHUE ABJICHUS. BO3HMKHOBEHNE NHAYKIIMOHHOTO TOKA B aJJlOMUHUEBOM KOJIbLIE NIPU U3-
MEHEHHH NMPOXOIAIIET0 CKBO3b KOJIBII0O MATHUTHOTO NOTOKA. OnpeiesIeHne HalpaBIICHNS
MHIYKIHOHHOTO ToKa. [IpaBuito Jlenna. SIBnenus camonnaykuuu. THIyKTUBHOCTS.
OHeprusi MAarHUTHOTO TOJIS1 TOKA.
[TepeMeHHBIHN IIEKTPUUYECKUN TOK. DIEKTPOMEXaHUUYECKUI MHYKLIMOHHBIA F€HEPATOP
(kax mpumep — ruaporeneparop). I'paduk 3aBUCMMOCTH CHUIIBI IEPEMEHHOTO TOKA OT
Bpemenu. [lorepu snepruu B JIDII, cnocoOsl ymeHbIIeHUS TOTeph. [leficTBytomme 3Ha-
YEHUS HAIIPSDKEHUS U CWIIBI IEPEMEHHOT0 TOKa. Ha3Hauenue, ycTponCcTBO U IPUHIUIT
neicTBus TpaHncopmaTopa, ero NpuMeHEHUe MPU Nepeaaye AeKTPOIHEPTHUH. DIEKTPO-
MAarHUTHOE I10JI€, €T0 UCTOYHHUK. Paznuune MexXay BUXPEBBIM JJIEKTPUYECKUM U DJIEK-
TPOCTATUYECKUM OJSAMU. DJIEKTPOMATHUTHBIE BOJIHBI: CKOPOCTb, TONIEPEYHOCTD, JUIMHA
BOJIHBI, IPUYMHA BOZHUKHOBEHUs BOJIH. [lonmydenue u peructpanus 3IeKTPOMAarHUTHBIX
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BOJIH. BBICOKOUACTOTHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI — HEOOXOAMMBIE
CpeJlCTBa I OCYIECTBIEHUS paanocBsa3u. KonebaTenbHblil KOHTYD, IOIYYEHHE dIIEK-
TPOMAarHUTHBIX KOJIeOaHUM.

®opmyna Tomcona. Pagnocssass. biok-cxema nepenaromero 1 IpueEMHOIO YCTPOKCTB
JUISl OCYLIECTBIICHUS PaINOCBA3U. AMIUIUTYAHAS MOAYJISLNS U IETEKTUPOBAHUE BBICO-
KOYaCTOTHBIX KOJIEOaHU.

WNnTtepdepenuns u audpaxuus ceera. CBET KaK YaCTHBIN CIIydaid 371€KTPOMarHUTHBIX
BOJIH. /{Mana3oH BUAMMOIO U3JIyYEHHUs Ha LIKaJIE 3JIEKTPOMAarHUTHBIX BOJH. YacTHIbl
AIIEKTPOMArHUTHOTO U3NTydyeHusi — (POTOHBI (KBaHTHI). DHEprus kBaHTa. OTHOCUTEIb-
HBIN 1 a0COTIOTHBIN MTOKA3aTEeIN MPEIOMIICHUS CBEeTa, UX Ppuznueckuit cMbici. DpoHT
BOJIHBL. SIBneHue nucriepcun. Pa3noxenue myuyka 6emnoro cera B cektp. [lomyuenue
0esIoro cBeTa MyTeM CIIOKEHUS CIIeK- TpalbHBIX IBETOB. L[BeTa Ten. Haznauenue u
YCTPOUCTBO crieKTporpada u crnekTpockona. TUIbl oNTHYECKUX CIIeKTPoB. CIIOMIHON U
JUHENWYaThIe CIEKTPHBI, yCIOBUS UX MONyYeHUs. CEeKTpbl UCITYCKaHUS

Y TIOTJIOIIECHUS. ATOMBI — MCTOYHHKH U3JIy4EHUS U MOTJIOIMIEHUS CBeTa. 3aKkoH Kupxro-
da. CrekTpanbHbIN aHAIH3.

Jlemoncmpayuu

CBolicTBa JIEKTPOMAarHUTHHIX BOJH. BonHOBBIE cBoOMicTBa cBeta. lIpenomiieHue caera.
[Ipenomnenue ceera. Onrtuueckuii cBeToBO. Paznoxenue Genoro csera B cnektp. Ilo-
Jy4yeHue Oesoro CBeTa MpHU CI0KEHUU CBETa pa3HbIX LBETOB. CHEKTPhI U3yUYEHHUS U T10-
TJIOIEHHUS.

CriexTpsl pa3nnyHbIX ra3oB. CekTp BOAOpoaa.

Jlabopamopuvie pabomoi u onvimoi:

N3yyenue ABJICHUSA 3JIEKTPOMATHUTHON MHAYKIUH.

HaGntonenue unrepdepeHinm ceera.

HaGmronenue nudpakiuu cBera.

Habmronenne nucriepcun cBeTa.

Ha0JironeHue Ciu1oIHOro ¥ JMHEH4YaThIX CIIEKTPOB UCIYCKAHUS.

CTDOCHI/IC aToMa M aTOMHOI0 sipa. McnoJjib30BaHMe JHEPIUU ATOMHBIX sijiep
Pa)II/IoaKTI/IBHOCTb. C10XXHBIN cOCTaB PaarOaKTHUBHOT'O U3JTYUCHUS. Aﬂb(i)a-, Oeta- u

ramma-uactuiel. Mogens atoma Tomcona. OnbiTel Pezepdopa mo paccesHuto

o —yacTuil. [Inanerapnas mozgens atoma. [loctynat bopa. O0bsicHeHME U3ITyYEeHHS U T10-
IJIOLICHUS] CBETAa AaTOMAMU U MTPOUCXO0XKACHUS JIMHENYAThIX CIIEKTPOB HA OCHOBE MOCTY-
natoB bopa.

[IpeBpatenus sep npu paJldOaKTUBHOM pacnajie Ha mpuMmepe o-pacnaga paaus. O0o-
3HAa4YEHUE S1ep XMMHUECKHX JIEMEHTOB. MaccoBoe U 3aps10BO€ YKciia. 3aKOH COXpaHe-
HUS MAacCOBOTO YHCJIA U 3apsi/ia PU PaAUOAKTUBHBIX IIpe- BpaleHusax. [lepuon noiy-
pacnaza paOaKTUBHBIX BEIIECTB. 3aKOH paJUOAKTUBHOr0 pacnaja. Haznauenue,
YCTPOWCTBO U MPUHIIUM JeUCTBUS cueTunKa [ eiirepa u kamepsl Bunbscona. BeibnBanue
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a-9aCTHIIAMH ITPOTOHOB M3 si7iep aroma a3ora. Habmronenne hortorpaduii oopazoBas-
mmxcs B kamepe BuibcoHa TpekoB 4acTHIl, y4aCTBOBABIIUX B siAepHOM peakiuu. OT-
KpBITHE U CBOKWCTBA HEUTPOHA. [[pOTOHHO-HEUTPOHHAS MOIeIb siipa. Duznyeckuit
CMBICJI MacCOBOTO U 3apsA10Boro uucena. Oco0eHHOCTH siiepHbIX cil. 3oTomnbl. DHeprus
CBsI3U. BHYTpeHHss S5HEpTUsl aTOMHBIX siiep. 3aKOH O B3aMMOCBSI3M MacChl M SHEPTHUH.
JHedekt Macc. Beiienenue win norjoeHne YHEPTUu B SACPHBIX peakuusax. JleneHue
Anpa ypaHa. Belienenue sHepruu. Y CJIOBHs IPOTEKAHUS YIPABISIEMON IEMHON PEAKLINH.
Kpurnueckas macca. Haznauenue, ycTpoicTBO, IPUHIUII JEHCTBHS SAEPHOTO PEAKTOpa
Ha Me/JICHHBIX HelTpoHax. [IpeoOpa3zoBaHue SHEPTUH SAEP B ANEKTPUUECKYIO SHEPTHUIO.
AtomHas sHepretuka. [Ipenmyiecta u Henoctatku ADC nieped IpyruMu BUJaMu
AIEKTPOCTAHIUNA.

buonornueckoe aericteue paguanui. @PuU3NYeCKUe BEIIMUYUHBI: TTOTJIOLICHHAS 103a U3ITY-
yeHus1, Kod(QPUIMEeHT KauecTBa, SKBUBAJICHTHAS 103a. BIUsHNE paiOaKTHBHBIX U3ITY-
YEHHI Ha KUBbIE OpraHu3Msbl. [lepro monypacmnaaa paauoaKTUBHBIX BEIIECTB. 3AKOH
pagnoakTUBHOTO pacmaaa. CrocoOsl 3alTUThI OT pagraliui. Y CJIOBHUS MMPOTEKAHUS U
IIpPUMEPBI TEPMOSAAEPHBIX peakunii. ctounuku sueprun ConHIa U 3BE31.

Jlemoncmpayuu

Habmonenue TpekoB B kamepe Bunbcona. PaboTa cuérunka nOHM3UPYIONIUX U3MTydyeHuil. Peru-
CTpalys U3Jy4YEeHUs IPUPOJIHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopnvie pabomvl u onvimul:

HN3mepenne ecTeCTBEHHOI0 paJHOAKTHBHOIO ()OHA 103UMETPOM.

H3zy4yenue gejieHus s1ipa aToMa ypaHa 1o ororpapuu Tpexos.

HN3ydyeHue TpeKkoB 3apsizKeHHbIX YACTHUIL 110 TOTOBBIM (poTorpadusm.

Ctpoenue u d3Boaonusa Beejgennou

CoctaB Conneunoii cucteMbl: CouHile, BOCEMb OOJIBIIMX IUIAHET (IIECTh U3 KOTOPBIX
UMEIOT CIIyTHHUKH), TISITh MJIAHET-KapJIUKOB, aCTEPOUIbI, KOMETBI, METEOpHBIE Tena. Dop-
mupoBanre COTHEYHON CUCTEMBI. 3eMJIs U TUTAHETHI 3eMHOU Tpymibl. OOIIHOCTH XapakK-
TEPUCTHUK IJIaHET 3eMHOM Tpynibl. [naneTsi-ruranThl. COyTHUKY U KOJIbIIA MJIAHET-
rurantoB. Maneie Tena COTHEUHON CUCTEeMBI: aCTepOUIbl, KOMETHI, METEOPHBIC Tea.
O6pa3zoBanue xBocToB koMmeT. Paauant. Meteoput. bonuz. ConHile 1 3Be3/1b1: ciloucTas
(30HHAs1) CTPYKTYypa, MarHuTHOE noJie. Ucrounuk sHepruu ConHIa U 3B€3]1 — TEIIO,
BBIJICJISIEMOE TIPU MMPOTEKAHUH B UX HEAPaxX TEPMOSICPHBIX peakiuid. CTaauu dBOJIOIUU
Connua. I'anaktuku. Meraranaktuka. Tpu BO3MOXKHbBIE MOJIENIM HECTAallMOHApHOU Bee-
JICHHOM, nipeiokeHHbie A. A. @puaMaHoM. DKCIIEpUMEHTAIbHOE MTOATBEpKIeHue Xao-
o5om pacmmpenus Beenennoi. 3akon Xa00ua.

JlemoHCcTpanuu

IHoBTOPHUTEIHLHO-00001IAIONINI MOAYVJIb

[ToBTOpUTENBHO-00001AIOIINI MOYIH MPEAHA3HAYEH JIJIS CUCTeMAaTH3aIluu U 00001I1e-
HUS IPEJMETHOTO COJIEPIKaHUs M ONBbITA ICATEIBHOCTH, IPUOOPETEHHOTO TPU U3yUSHUH
BCEro Kypca (pU3MKH, a TAK¥Ke JJIs MOATOTOBKU K OCHOBHOMY TOCYIapCTBEHHOMY JK3a-
MEeHY 0 Gpu3HKe JJIsI 00YJarOITUXCsl, BRIOPABIINX ATOT YICOHBIN MpeIMeT.
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TeMaTnueckoe IIAHKPOBAHKE

KoaunuecTBO 9acon DJIeKTPOHHbBIE
Ne  HaumenoBanme
(undposbie)
n/  pasgeqoBuTeM  Bcer  KoHTpoubH IpakTHyeck
oOpa3oBaTejibHbIE
1| IporpamMMmel 0 ble padoThI ue padoThl
pecypchbl
Paznen 1. 3akoHbBI ABHKEHHE U B3aMMOAEHCTBHSA TeJl
MexaHu4eckoe
11 NBIDKEHHUE U CIIO- 13 1 1 bubmuoreka [JOK
' COOBI €ro Onmca- https://m.edsoo.ru/7f41a4a6
HUSA
19 BzaumoneiicTrue 16 2 bubmuoreka [JOK
' Tel https://m.edso00.ru/7f41a4a6
13 3aKOoHbI 9 1 bubmuoreka [JOK
' COXpaHEHUs https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 38

Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

21 Mexaandeckne 7 1 bu6mmoreka [IOK
' KoJe0aHus https://m.edso00.ru/7f41a4a6
29 MexaHndeckue 8 1 bu6mmoreka [JOK
' BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 3. DieKTpoMarHuTHoe mnoJie
bu6mmoreka [JOK
31 Marmutioe roze 12 2 https://m.edsoo.ru/7f41a4a6
OneKTpOMarHur-
3.2 HO€ T10JI€ U BOJI- 10 1
HBI
Hroro no paszneny 22

Pa3nes 4. CTpoeHue aToMa M aTOMHOIO siipa.

Crpoenue atoma
Y aTOMHOTO SIJI-
pa. Hcnoib3o-
BaHUE SHEPTHU

4.1

ATOMHBIX AICP

Hroro no pazneny

15

15

HUcnoan3oBanue JHEPIruM aTOMHBIX sI/I€EP

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 5. Ctpoenne u 3Bosounusi BeesieHHoii

CrpoeHue u 3Bo-
51 nmonus Beenen-

HOU

POIII
https://resh.edu.ru/subject/2
8/9/
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/

Uroro no pazaeny 5
Pasneu 6. [loBTOpUTEIbHO-00001IAK0IMIA MOAYJIb
IToBTOpEeHue u
000011EHHE CO-
6.1 eprkaHus Kypca 9 1 bubmoreia OK
' Aep yp https://m.edsoo.ru/7f41a4a6
¢dbusuku 3a 7-9
KJ1acc
Wroro mo pazneny 9
OBLIEE KOJIMYE-
CTBO YACOB I1O 102 6
[TPOTPAMME
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