MYHUIIUIIAJIBHOE KA3EHHOE -OBIIIEOBPASOBATEJILHOE
YYPEXJIEHUE CPEJHSASA OBINEOBPA3OBATEJIBHAS IIKOJIA Nell

OBCYXXIEHO YTBEPXJIEHO
[IEIaTOTHYECKOT'0 COBETA NIPHKA30M MYHHIHIIAILHOTO Ka3€HHOTO
Nel L7 00me06pa3oBaTEIBHOIO YUPEKICHHS
wosr Ne 1 - cpenHe# o6mmeobpazoBarenbHOH mKoisr Nel 1
FOI'HYECKOro CoBETa or _ 31.08.2024 Ne 368
LB 3y6uosa
PABOYAS ITPOTPAMMA
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VYposeHb o6pa3oBaHus (Ki1acc) OCHOBHOE obliee o6pazoBanue 9 Kiace
(HavanbHoe obliee, 0CHOBHOE ofLIee, cpeHee obliee 06pazoBanue ¢ YKa3aHHEM KJIacCOB)
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_Jlopoxuna HMpuna AsiekcaHApoBHA, YUUTEIb, C3]1
(®HO ( MoNHOCTBIO), HOMKHOCTS, KATErOpHS)

IIporpamma paspaGoTtana B COOTBETCTBHH

¢ TpeboBaHUIMU ®DenepaIbHOro rOCYIapCTBEHHOT0 00pa30BaATEIHLHOTO

CcTaH/iapTa CpeHero oodmero 00pa3zoBaHusl BTOPOI'O IOKOJICHUS

(ykasare ®I'OC)

¢ yuerom YMK

A.B. Ileppimkun, E.M. ['yrauk ®usnka 9 ki1, M.: Ilpoceemenue, 2019r.
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PaGouyasi nporpamma no npeamery «@U3uKa
B ycaoBusx peanusanun ®I'OC ocHOBHOTO0 00111er0 00pa3oBaHus

IHosicHuTeIbHAS 3aNIMCKA

Hannas mporpamma pazpaborana i yqamuxcs /-9 kimaccoB  MKOY COII Nell
c. Koncrantunosckoro [lerpoBckoro paiioHa coctaBieHa Ha OCHOBE TpeboBaHuil denepanbHOro
roCy/1apCTBEHHOI0 00pa30oBaTeNIbHOTO CTaHJapTa OCHOBHOTO 0OIEro o0pa3oBaHUsS BTOPOTO
MOKOJICHUSI C Y4YeTOM TpeOOBaHMWH, HM3I0KEeHHBIX B I[IpumepHOil mporpamme 1o (Qu3MKe,
OcHoBHOIT 00pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO 0011ero oopazoBanuss MKOY COII Nel 1
aBTOpCKOMl mporpammbl «Duzuka 7-9» aBt. A.B. [leprikun, H. B. ®unonosuy, E. M. ['yTHuUK.
VYueonsiii mman MKOY COIL Nell otBoaut B 7-9 kiaccax Ha ypoku ¢uszuku 238 (68+68+102)
y4eOHBIX 4acoB U3 pacyera 2 yuyeOHBIX Yaca B Hesiemo B 7,8 kiacce u 3 yueOHBIX Yaca B HEJEIIO
B 9 Kkiacce.

Jannas paboyas mporpaMMa OpPHUEHTHPOBaHAa Ha HCIIOJIb30BaHHE Y4eOHHKOB A. B.
[leppiukuna «®uzuka» nuas 7, 8 kinaccoB u A. B. Ileppiukuna, E. M. I'ytHuk «®@usuka» s 9,
m3narensctBo "/poda", r. Mocka, 2014-2017. Jauueii YMK Bxomut B DenepanbHbiii
nepeyeHb yueOHMKOB, PEKOMEHJIOBAHHBIX K MCIOJIB30BaHUIO B 00Pa30BaTEIbHOM MporpaMme B
00pa3oBaTEILHOM yUPEKICHUH.

B nporiecce uzydenus GU3NKU peanu3yroTcs CIeIyoe HeIn:

& YCBOGHHUE YYAILIUMHCS CMBICIIa OCHOBHBIX MOHSTHUN M 3aKOHOB (DU3MKH, B3aMMOCBS3HU
MEXIy HUMH;

« (QopMHpOBaHUE CHCTEMBI HAYYHBIX 3HAHUW O PUPOAE, €¢ QyHIaMEHTAIBHBIX 3aKOHAX
U1 IOCTPOEHMUSI ITPEACTABICHUS O (PU3UYECKOM KapTUHE MUPA;

= CHUCTEMaTH3alUsl 3HAHWA O MHOrooOpasuu OOBEKTOB U SIBJICHUH NPUPOABI, O
3aKOHOMEPHOCTSIX IPOLIECCOB M O 3aKOHaX (PU3MKH JIJISI OCO3HAHUS BO3MOXKHOCTH Pa3yMHOIO
HCIOJIb30BAHUS

s (QopmupoBaHuEe YOEKIEHHOCTH B I[IO3HABAEMOCTH OKpYXKAIOIIEro MHUpa U
JIOCTOB@PHOCTH HAYYHBIX METOJIOB €r0 U3yUEHUS;

s OpraHu3alys SKOJIOTMYECKOTO MBIIUIEHUS M LEHHOCTHOTO OTHOLIEHMSI K IPHUPOJE;
Pa3BUTIE NTO3HABATENIbHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH yyaniuxcs, a
TaKXke MHTepeca K YyriyOiIeHn o (PU3NYeCKUX 3HAHUM.

JlocTuxenue 1eneit o0ecreuynBaeTcs pelieHneM CIEAYOIUX 3a/1a4:

s 3HAKOMCTBO y4YalIUXCs C METOJIOM HAay4YHOIO MO3HAHHSA U METOJAMU HUCCIIEIOBAHUS
O0OBEKTOB U SIBIIEHUN TIPUPO/IBL;

s [puOOpeTeHHe yJallUMUCS 3HAHUM O (U3MYECKUX SBJICHUAX, (U3UUECKHX
BEJIMYMHAX, XapaKTEPU3YIOUINX ITH SBJICHUS;

» (hOopMHUpOBaHME Yy YYalUXCsd YMEHHMH HaOJr0AaTh NMPUPOJIHBIE SBICHUS M BBINOJIHATH
OIBITHI, JIAOOpAaTOpHBIE pabOThI U SKCIEPUMEHTAJIbHBIE HCCIIEAOBAHUS C HCIHOJIb30BAHUEM
M3MEPUTENBHBIX TPUOOPOB, MIUPOKO MPUMEHSEMBIX B MPAKTUUYECKON KU3HU;

s OBJIAJICHUE YyYallUMHUCS TakUMH OOIICHAayYHBIMH TOHATUSAMH, KaK HPUPOIHOE
SIBJIGHUE, SMIIMPUYECKH YCTAHOBJEHHBIH (hakT, MpobdiieMa, TUmore3a, TEOPETHUYECKUH BBIBOI,
pe3yJIbTaT IKCIEPUMEHTAIbHON IPOBEPKU;

s [IOHMMaHHUE YyYalIUMHCS OTINYMIA HAYYHBIX JAHHBIX OT HEMIPOBEPEHHOU MH(pOpMAIIH,
LEHHOCTH HayKd JMJii YJIOBJIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIbTYpPHBIX
MOTPeOHOCTEN YenoBeka.

PaGouas nmporpaMma npeaycMaTpuBaeT BHIMOJIHEHHE IPAaKTUUECKOM YacTH Kypca:

7 k1 - 11 naGopaTtopHbIX paboT, 6 KOHTPOJIBHBIX PadoT;

8 ki1 - 11 maGopaTtopHBIX paboT, 6 KOHTPOJIBHBIX PAdOT;

9 k11 - 8 n1abopaToOpHBIX PabOT, 7 KOHTPOJIBHBIX PAOOT.

Peasm3zanmsa  npakTHyeckoil  4acth  palodeil  mporpamMmbl 1o (usmke

npeaycMaTpuBaeT MCHOJAb30BaHHe o0opyaoBaHusi IleHTpa o0pa3oBaHusI eCTeCTBEHHO-
HAY4YHOM U TeXHOJIOTHYeCKOM HanpaBJIEeHHOCTe «Touxa pocTay.
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1. I[Inanupyemblie pe3yabTaThl OCBOEHHS MpeAMeTa

Januas mporpamMma obecriedunBaeT (GOPMHUPOBAHKE JMYHOCTHBIX, METANPEAMETHBIX H
NMpeAMEeTHBIX PE3YJIbTATOB.

JInYHOCTHBIE Pe3yJILTATHI OTPAKAIOT CPOPMUPOBAHHOCTD, B TOM YHCIIE B YaCTH:

1. IlaTpuoTHYECKOTr0 BOCIUTAHUS

dbopMUpOBaHHE YMEHUSI OPUCHTUPOBATHCS B COBPEMEHHBIX OOIIECTBEHHO-TTOJIUTUICCKUX
nporeccax, npoucxonaumx B Poccun u mupe, a Takke OCO3HAHHYIO BBIPAOOTKY COOCTBEHHOM
MO3ULIMM 10 OTHOIICHHIO K HHUM Ha OCHOBE 3HAHUS U OCMBICICHUS] HCTOPHUH, JTYXOBHBIX
LIEHHOCTEHN U JOCTHKEHUI HAIllel CTpaHbl;

2. JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS

pa3BUTHUSA y JIeTel HPABCTBEHHBIX YYBCTB (UECTH, J0JTra, CIPaBEIIMBOCTH, MUJIOCEPIUS U
TIpyXento0us); GOpMUPOBAHUS BEIPAKEHHOW B MTOBEJACHUH HPABCTBEHHOW MO3UIUH, B TOM YHCIIC
CITOCOOHOCTH K CO3HATEIILHOMY BBIOOPY 100pa;

3. DKOJIOTHYECKOTO BOCIIUTAHUS

dopMupoBaHUE yMEHHUs MPUMEHSITh 3HAHHS COIUAIBHBIX U ECTECTBEHHBIX HAyK IS
pemieHust 3ajad 1O OXpaHE OKpYXKAalomeHd Cpeaspl, yMEHHUS pPa3syMHOTo, OepexIIMBOTo
MPUPOIONIOIB30BaHUS B OBITY, B OOIIECTBEHHOM MPOCTPAHCTBE

MeTanpeaMeTHBIMH PE3yJIbTaTaMU SBJISFOTCSL:

- OBJIJICHUEC HAaBBIKAMH  CaMOCTOSITCJILHOTO  NPUOOPETEHHs HOBBIX  3HAHUIA,
OpraHM3alyy y4eOHOU JesITeIbHOCTH, TOCTAHOBKHU LieJIeH, MITAHUPOBAHKS, CAMOKOHTPOJISI M OLCHKH
PE3YyJIbTATOB CBOEH ACATCIIBHOCTH, YMCHUAMU TMPECABUACTL BO3MOXKHBIC pPE3YJIbTATBI CBOUX
JIeHCTBUI;

- NOHMMaHHE pPAa3IHYhid MEXKAYy HCXOIHBIMH (akTaMH U THUIOTE3aMH Ui  UX
OOBSCHEHUS], TEOPSTUUCCKIUMHU MOJICISIMUA U PEajbHBIMU OOBEKTaMH, OBJIAJCHUEC YHHBEPCATbHBIMH
y4eOHBIMH JICHCTBUSIMA HAa TpUMEpax THUIOTe3 JUIs OOBSCHEHHsS W3BECTHBIX (DAKTOB U
IKCIEPUMEHTAIBHOW TPOBEPKH BBIJBUTAE€MbIX THUIOTE3, pa3pabOTKH TEOPETHUYCCKHX MOJEIeH
MPOLIECCOB UJIU SIBJICHUM;

- dopMuUpOBaHHE YMEHUN  BOCHpPUHHMATh, IepepadaThiBaTh W MPEIbSBIATH
nHGOPMAITUIO B CIIOBECHOU, 00pa3HOM, CUMBOIHUYECKOH (hopMax, aHATU3UPOBATh U MepepadaThiBaTh
IMOJYUYCHHYIO I/IH(i)OpMaHI/IIO B COOTBCTCTBUU C IIOCTABJICHHBIMHU 3aJadaMH, BbIACIATH OCHOBHOC
COACPIKAHUC MPOUYUTAHHOI'O TEKCTA, HAXOAUTh B HEM OTBETHI Ha IMOCTABJICHHBLIC BOIIPOCHI U U3JIaraTb
ero;

- npuoOpeTEeHHE OIbITa CAMOCTOSITEIBHOTO TIOMCKA, aHAIM3a U 0TOOpa MH(OpMAIHH C
UCIIOJIb30BAHHEM PA3JMYHBIX MCTOYHUKOB M HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTHH JUIS pPEIICHHS
MO3HABATENILHBIX 337124,

- pa3BuUTUC MOHOJIOTUYECKOUN U I[I/IEUIOI‘I/I‘ICCKOﬁ p€4un, YMCHUSA BbIPAXKATL CBOU MBICIIU
U CIOCOOHOCTH BBICHYIIMBATh COOCCETHHMKA, MOHMMATh €r0 TOYKY 3pEHHs, MPU3HABATH MPABO
JPYroro 4ejoBeKa Ha HHOE MHEHHE;

- OCBOCHHME TPUEMOB JCHCTBUH B HECTAHAAPTHBIX CHTYyalUsX, OBIJIAJCHUE
OBPUCTUYCCKUMH METOJaMHU PCHICHUA HpO6HeM;

- dbopMupoBaHue yMeHHI pab0TaTh B TPYIINE C BHITOIHEHHEM PA3IMYHBIX COLHATBHBIX
pO.]'ICﬁ, MMpEACTABJIATL U OTCTAUBATh CBOU B3IJIAAbI U Y6G)KI[6HI/I$I, BECTU JUCKYCCHUIO.

IpeamMeTHBIe pe3yaIbTaThl OCBOCHHUS MPOrPAMMbI 00yUeHUs (PU3UKE B OCHOBHOM IIKOJIC.

BbInyCKHUK HAYYUTCSI:

e coOmonaTh MpaBuia OE30MAaCHOCTH M OXpaHbl Tpylda Mpu padboTe ¢ yd4eOHbIM U
71a00paTOpPHBIM 000PYIOBAHUEM;

® [OHUMATh CMBICT OCHOBHBIX (PM3UYECKUX TEPMHUHOB: (U3UUYECKOE TeNO0, PU3NIECKOE
sBIIeHUE, PU3nUecKas BeINYNHA, SUHHUIIBI H3MEPEHUS,

e pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUIUTh TPH TOMOIM (UZHIECKUX
METOJIOB; aHAJIU3UPOBATh OTJEIbHBIC 3TAlbl MPOBEICHUS HCCIEAOBAaHUN U HHTEPIPETHPOBATH
pe3yNIbTaThl HAOIIOICHUHN U OIBITOB;

® CTaBUTh ONbBITHI MO MCCIEAOBAHUIO (U3MYECKUX SBJICHUM WM (U3NYECKUX CBOWCTB

4



Ten 0e3 WMCIOJb30BaHUS MPSMBIX H3MEPEHUH; TpH 3TOM (OPMYIHpPOBATH MpoOIeMy/3aaaqy
yu4eOHOro PKCIepUMEHTa; cCOOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO0 000pYI0OBaHUs; TPOBOAUTD
OTIBIT ¥ JOPMYITHPOBATH BHIBOIBI.

[Mpumeuanue. Ilpu mpoBepeHUU UCCIeAOBaHUS (U3NUECKUX SBICHUN HU3MEPUTEIbHBIC
npuOOpBl  UCTONB3YIOTCS JIMIIb KaK JaTYUKU HM3MEpeHHs (U3UUECKUX BEIUYMH. 3amucH
MOKa3aHUH MPSAMBIX U3MEPEHUI B 3TOM cllyyae He TpeOyeTcs.

¢ TIOHUMATH POJIb SKCIIEPUMEHTA B IMOIY4EHUH Hay4YHOU HH(popManuy;

e NIPOBOAUTH MpPsIMbIe M3MEPEHUS (UINYECKUX BEIUYHH: BPEMs, PACCTOSHUE, Macca
Tena, o0beM, CUia, TeMIepaTrypa, aTMocepHoe AaBlieHHE, BIAXHOCTh BO3/1yXa, HANpsyKEHHE,
CHJIa TOKa, paJualMoHHBIH (OH (C HCMONB30BaHUEM JIO3UMETpa); MPH 3TOM BBHIOMPATH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUSI U HCIIOIb30BaTh MPOCTEUIITNE METO/IbI OLEHKU MOTPEIIHOCTEH
U3MEpEHU.

[Tpumeuanue. Jlro6as yyebHas mporpaMma J0DKHA 00ecredrBaTh OBIAJACHUE MPSIMBIMU
U3MEPEHUSMU BCEX MIEPEUNCIICHHBIX (DU3MUECKUX BEJIMUUH.

¢ TPOBOJUTH HCCJIEIOBAHHE 3aBHCUMOCTEH (DM3NYECKUX BEIWYHH C HCIOJIB30BAaHHEM
OpSAMBIX W3MEPEHWI: TNpPH 3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (PUKCHpPOBATh pPE3yJIbTaThI
MOJTYYeHHOH 3aBHCHUMOCTH (PM3MYECKHUX BEJIWYHMH B BHJE TaONHIl U IpadMKOB, J1EIaTh BHIBOIBI
M0 pe3yJibTaTaM HCCIeIOBaHNUS;

® TPOBOJHWTH KOCBEHHBIC W3MEpEHUs (U3MUSCKUX BEIWYUH: TIPU BBITIOJTHCHUH
U3MEpPEHUIl coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIENysl MPEAIOKEHHON HHCTPYKIIUU,
BBIUMCIIATh 3HAYEHHUE BEIMYMHBI U aHAIIU3UPOBATh NOJyUYEHHBIE PE3YJIBTAThl C YUETOM 3aJaHHON
TOYHOCTH U3MEPEHMIA;

® AHATU3MUPOBATh CUTYALMU NPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa, y3HaBaTb B HUX
MPOSIBIICHUE U3YUYEHHBIX (PU3MUECKUX SBIEHUI WJIM 3aKOHOMEPHOCTEH U MPUMEHATH
UMEIOLIUECs 3HAHUS 7151 X OOBSICHEHHUS;

e [IOHUMAaTh TPHUHIMIBI JCHCTBUS MAalIMH, NPHOOPOB W TEXHUYCCKUX YCTPOUCTB,
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BaHMS B TOBCETHEBHOM JKU3HU;

® ICIIOJIb30BATh MPHU BBHIMOTHEHUH YY€OHBIX 33[a4 HAYYHO-TIOMYJISPHYIO JIUTEPATYpPy O
(bu3NYECKUX SIBICHUAX, CIIPABOYHBIE MaTepUabl, pecypchl IHTepHET.

BbINnyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCS:

®  0CO3HABAMb YEHHOCMb HAVYHBLIX UCCIe008aHUU, pOab QU3UKU 6 pacuiupenuu
npedcmasieHull 00 OKpyicaroujem mupe u ee 8Kiao 8 yiyuuieHue Kaiecmad HCUusHu,

® UCNONB308aMb NPUEMbl NOCMPOEHUS Pu3UYecKUx mooenel, Noucka u GopmyauposKu
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U MeopemuyecKux 6bl860008 HA OCHO8E IMAUPUYECKU
VCMAHOBNIEHHbIX (haKmoa,

®  CpasHUBAMb MOYHOCMb UBMEPeHUs QUUYECKUX BelUdUH NO  GeluyuHe UX
OMHOCUMENbHOU NOZPEUWHOCIU NPU NPOBEOeHUU NPAMBIX USMEPEHUlL;

®  CaMOCMOAMENbHO NPOBOOUMb KOCBEHHble USMEPEHUsl U UCCIe008aHUA PUIUYECKUX
BENIUYUH C UCNONIL30BAHUEM PA3TUYHLIX CNOCOO08 USMEpeHUsl PUUUECKUX BeTUYUH, 8blOUPAMb
cpeocmea usmMepeHus ¢ y4emom HeoOX00UMOU MOYHOCMU U3MepeHUll, 000CHO8bIBAMb 8blOOD
cnocoba usmepenus, a0ekeamHo2o NOCMABIeH Ol 3a0ayde, NPogoOUMs OYEeHKY 00CHOBEPHOCHU
NONYYEHHBIX Pe3yIbmamos;

®  GOCHPpUHUMAMb UHQDOPMAYUIO DUULECKO20 COOePHCAHUS 6 HAYYHO-NONYIAPHOU
aumepamype u cpeocmeax Macco8ou UHGOpMayuy, KpPUMuuecku OYeHUsamsv MNoJAYUEeHHYIO
UHhopMayuro, aHaIu3uUpys ee cooepicarue u OaHHvle 00 UCMOYHUKe UHpOpMayULL,

® co30aseamb cOOCMBeHHble NUCbMEHHbIE U YCIHble COOOUeHUsl O PUIULECKUX S8NEeHUSX
Ha  OCHOBe  HECKONbKUX  UCMOYHUKOS  UHOpMayuu,  CcOnposoHcoams  BblCMYNieHUe
npeseHmayueti, y4iumuleas 0COOeHHOCMU ayOUMOpUU C8EPCMHUKOS.

Mexannuyeckue siBJIeHUS

BbINyCKHUK HAYYUTCS:

® pacrmo3HaBaTh MEXaHMYECKUE SIBJICHHUS U OOBSICHATH HA OCHOBE MMEIOIIUXCS 3HAHWIA
OCHOBHBIE CBOMCTBA HJIM YCTIOBHS MPOTEKAHUS 3TUX SIBJICHUN: paBHOMEPHOE U HEPABHOMEPHOE
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JBUKCHHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, OTHOCUTEIBHOCTH
MEXaHMYECKOTO JIB)KEHUS, CBOOOTHOE MaJICHHE TeJ, PABHOMEPHOE JIBH)KEHHUE 10 OKPY>KHOCTH,
WHEpLUsl, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JIBIKEHUE, Tepeiaya JaBJIeHUs TBEPAbIMU TEIAMH,
KUAKOCTAMH M Ta3aMmu, aTMoc(epHOe [aBlieHUE, IUIaBaHWE TeJ, PAaBHOBECHE TBEPIBIX Te,
UMEIOIIMX 3aKpEIUIEHHYI0 OCh BpallleHHs, KoyebaTeabHOe JBWKEHHE, PE30HAHC, BOJHOBOE
JBIDKEHUE (3BYK);

e ONWCHIBATH H3YYCHHBIE CBOMCTBA TE€JI W MEXAHUYECKHE SBJICHHS, HCIIONIb3Ys
¢buznyecKkue BEITUUYHMHBI: MyTh, IEpEMEIICHNUEe, CKOPOCTh, YCKOpEHHUe, epuo oOpalieHus, Macca
TeNa, IJIOTHOCTh BEILECTBA, CHJa (CHJa TSKECTH, CUJIa YIPYIOCTH, CHJIA TPEHHs), AABIICHUE,
UMIYyJIbC TeJa, KUHETHYEeCKas SHEeprus, MNOTEHLMaJbHas JHEprusi, MexaHudeckas padora,
Mexanudeckas wmomrHocTh, KIIJ[ mpu coBeprmieHnn pabOTBl C HCIOJIB30BAHHEM IPOCTOTO
MeXaHHU3Ma, CHJIa TPEHUs], aMIUIUTY/1a, IEPUO]] U YacToTa KoJeOaHH, 1JIMHA BOJIHBI U CKOPOCTh
€e pacmpoCTpaHEHHs; TPHU ONWCAHWM NPABWIBHO TPAKTOBaThb (DU3MYECKHH  CMBICIH
UCIIONIb3YEMBIX BEJIIMYMH, HUX O0O3HAUeHUs M EIUHUIBI W3MEPEHHS, HaXOIUTh (OPMYJIbL,
CBSI3BIBAIOIME aHHYIO (PU3MUYECKYIO0 BEIMUYUHY C APYTHMMH BEIMYMHAMHU, BBIYUCISATH 3HAUCHHE
bu3nYeCcKOil BEIUYNHBL;

® JQHAJIW3UPOBATH CBOWCTBA TEJI, MEXAHWYECKUE SBJICHHUS W IIPOLECCHI, HCIOJIb3Ys
(¢u3nyecKue 3aKOHbI: 3aKOH COXPAHEHUS SHEPrUH, 3aKOH BCEMHPHOTO TITOTEHMSI, MPUHIIMII
Cynepno3uuu cui (HaxoxjaeHue paBHopeicTBytomieit cuibl), I, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUs HMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Opu 3TOM
pa3nuyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE BBIPAKCHNUE;

® pasnuyaTh OCHOBHBIC NPU3HAKH W3YUEHHBIX (DU3MUYECKUX MOJeNeil: MarepuanbHas
TOYKa, MHEPLMAJIbHAS CUCTEMA OTCUYETA;

e pemiath 3a/1a4M, UCIONb3ys (PU3NYECKUE 3aKOHBI (3aKOH COXPAHEHHS YHEPIUU, 3aKOH
BCEMHUPHOI'O TATOTeHUs, npuHUun cyneprnosummu cwi, I, II u III 3akonsl Herorona, 3akoH
COXpaHEeHMs HMITyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (Gopmyisl,
CBS3BIBAOIIME (PU3WYECKUE BEIWYUHBI (IIyTh, CKOPOCTb, YCKOpEHHE, Macca Teja, IUIOTHOCTb
BEILIECTBA, CUJIA, JABJICHUE, UMIIYJIbC Tella, KHHETUYEeCKas 3HEprus, MOTEHIMalbHas SHEPrusl,
MexaHuuyeckass pabora, mexaHuyeckass mourHocts, KIIJI mpocroro mexaHusma, cujla TpEHUS
CKOJIbKEHUs1, KOdPDUIIMEHT TPEHUs, aMIUTUTY/Ia, IEPHOJ U 4acTOTa KoJIeOaHH, ITTMHA BOJTHBI U
CKOPOCTh €€ pAacIpOCTpaHEHMs): Ha OCHOBE aHallu3a YCIIOBUS 3a/layll 3alluChiBaTh KpaTKoe
YCIIOBUE, BBIACHATh (PU3NYECKUE BEITUYHMHBI, 3aKOHBI U (OpPMYIbl, HEOOXOAUMBIE IJs €€
pelIeHts, TPOBOJIUTh PAacyeThl U OLEHUBATh PEATbHOCTh MOJYYEHHOI'O 3HAYeHMs (HU3HUECKOM
BEJIMYMHBI.

BhINyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTHCH:

®  UCNOIBL306aMb 3HAHUA O MEXAHUYECKUX S6NeHUAX 6 MNOBCEOHEeBHOU JHCUHU O
obecneuenusi 6e3onacHocmu npu oopawjenuy ¢ npudopamu U MexHUYecKUMU YCmpoucmeamu,
0Jis1 COXpaHeHus 300p08bsi U COONIOEHUS HOPM IKOJI02UYECKO20 NOBeOeHUsl 8 OKpycaloujell
cpede; NpuUBOOUMb NPUMEPbL  NPAKMUYECKO20 UCHONb308AHUSL  (DUIUYECKUX 3HAHULU O
MeXaHUYecKux AGNeHUax U Qu3udeckux 3aKOHAX; NpUMepbl UCHONb308AHUSL 60300HOGNAEMbIX
UCTMOYHUKO8 — JHepauu,  9KONOSUYECKUX  NOCIeOCMBULl  UCCIe008AHUSL  KOCMUYECKO20
npoCMpaHcme;

®  pasiuuamev 2panuybl NPUMEHUMOCMU QUSUYECKUX 3AKOHO8, NOHUMAMb 6Ceobujull
xapakmep @YHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHU4ecKol JHepeull, 3aKOH
COXpAaHeHUs. UMNYIbCd, 3AKOH 6CEMUPHO20 MASOMEHUS) U O02PAHUYEHHOCMb UCHONb308AHUS
yacmHwIX 3aKkoH08 (3akoH I'yka, Apxumeoa u op.);

®  HAX0O0UMb AOEK8AMHYIO NPEOJIONCEHHOU 3a0aye QU3UYEeCcKy0 MoOoelb, pa3peulans
npoonremMy KAk HA OCHO8e UMEIOWUXCA 3HAHULL N0 MeXaHuke C UCHOIb308aHUEeM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

TemnoBbie ABJICHUSA

BorinycKHUK HAy4YHMTCS:

® DACMO3HABAaTh TEIUIOBBIC SBJICHHUS U OOBIACHATH Ha 0a3e HMEIONUXCS 3HAHWHA
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OCHOBHBIE CBOMCTBa WJIM YCJIOBHS MPOTEKAHUS ITHUX sIBICHUN: nuddysus, n3mMeHeHue odbema
T TPU HarpeBaHWUU (OXJIAXKICHUH), OOJBINAs CKUMAEMOCTh Ta30B, Majas CKHMaeMOCTh
KUAKOCTEH W TBEPABIX TN, TEIJIOBOE PAaBHOBECHE, WCIAPEHUE, KOHJEHCAIIUS, IJIaBJICHUE,
KpUCTAIIM3aUs, KHUIEHHE, BIAKHOCTh BO3[yXa, pa3jMYHbIe CHOCOOBI TEeIIoNepeaayu
(TeTIOMPOBOTHOCTh, KOHBEKIIUS, M3JIYUCHHE), arperaTHble COCTOSHUS BEIIECTBA,MOTJIONICHHE
SHEPruu IMPHU WCIAPEHUU KUIKOCTH U BbIJCIIEHUE €€ MPU KOHJEHCAIMM Tapa, 3aBUCUMOCTH
TEMIIEPATYPHI KUTICHUS OT JABJICHUS;

® OMNUCHIBATH U3YYCHHBIC CBOMCTBA TEJI M TEIUIOBHIC SIBIICHUS, UCIIONB3Ysl (PU3NUECKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHUs, TeMIIepaTypa, yaeiabHash TeIIOEMKOCTh
BElIeCTBa, YJeNbHAas TEIUIOTa IUIaBJICHUS, YyJedbHas TEIIoTa MapooOpa3oBaHus, yleiabHas
TEIIOTa CrOopaHUs TOIUIMBA, KOY(PPUIMEHT MOJE3HOTO ICHCTBHS TEIUIOBOTO BUTATENS; MPHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3MUECKUA CMBICH HCHOJb3YEMbIX BEIMYMUH, HX
0003HAYCHHSI M CTUHUIIBI U3MEPEHUS, HAXOAUTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3HUECKYIO
BEJIMUMHY C JPYTMMU BETUYMHAMU, BEIUYUCIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

® aHATM3WUPOBATH CBOMCTBA TEJ, TEIUIOBBIC SBICHUS M MPOIIECCHI, UCTIONB3YsI OCHOBHBIC
MOJIOKEHUST aTOMHO-MOJICKYJISIPHOTO YYCHHS O CTPOCHHH BEIIECTBA M 3aKOH COXPaHCHUS
SHEPruu;

® pa3MyaTh OCHOBHBIC NMPHU3HAKK M3YUYEHHBIX (U3MUECKUX MOJIEICH CTPOCHHUS Ta3oB,
KUJKOCTEH U TBEPIBIX TEI;

® TMPUBOAWTH NPHUMEPHI TPAKTHUYECKOTO HCIIOIB30BaHMUS (DU3HUECKUX 3HAHHHA O
TEIUIOBBIX SIBIICHUSX;

e pemiath 3aJa4Yd, WCIOJB3Ys 3aKOH COXPAHCHHS DHEPTHHM B TEIIOBBIX IPOIECCaxX H
dbopMynbl, cBA3bIBaOIIME (DU3MUECKHE BEIMYMHBI (KOJUYECTBO TEIUIOTHI, TEMIIeparypa,
ylIenbHas TEIUIOEMKOCTh BEIIECTBA, YACHbHAs TEIUIOTA TIUIABIICHUS, YACHbHAsS TEIUIOTa
napooOpa3oBaHus, yAeIbHAs TEIUIOTa CTOPAHUS TOIUIMBA, KOI(PPUIIMEHT MOJIC3HOTO JCUCTBUS
TEIUIOBOTO JIBUTATElNs): Ha OCHOBE aHallM3a YCIIOBUS 3aJa4yd 3alKChIBaTh KpPaTKOE YCIIOBUE,
BBICTISITh  (DU3WYECKHE BEIWYWHBI, 3aKOHBI M (OPMYIIBI, HEOOXOAWMBIE IS €€ PpeIICHHS,
MIPOBOAMTDH PAcUeThl U OLIEHUBATh PEAbHOCTD MOyYEHHOTO 3HAUYCHUS (DU3HUECKON BEIIUYUHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHThHCS:

®  UCNOIBL306aMb 3HAHUS O MENJO8bIX SGNeHUAX 6 NOBCEOHEGHOU JHCUSHU  OJis
obecneuenusi 6e3onacHocmu npu oopawjeruu ¢ npudopamu U MmexHuvecKUMU yCcmpoucmeamu,
0I5l COXpAHeHUsi 300P06bsi U COONOOEHUS. HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede; NpuBOOUMb NPUMEPbL IKOIOSULECKUX NOCIedCmeull pabomul 0gueamenell 6HYmMpeHHe20
C20paHUsl, Menio8ulX U 2UOPOIIEKMPOCHAHYULL

®  pazIuuamsv 2paruybl APUMEHUMOCMU QUUYECKUX 3AKOHO08, NOHUMAMb 6CeoOuull
xapaxkmep GyHOAMeHmanbHbIX UIUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs SHep2UuU 6 Menio8blx
npoyeccax) u 02panuieHHOCMs UCNOIb308AHUS YACMHBIX 3AKOHO8,

®  HAX00UMb AOEK8AMHYIO NPEOJIONCEHHOU 3a0aye QU3UUEeCcKy0 MoOelb, pa3peulans
npobnemy Kak HA OCHO8e UMEIOWUXCA 3HAHUL O MEeNna08blX SGIEHUAX C UCHONb30BAHUEM
MamemMamuyeckoeo annapama, max u npu NOMOwi Memooo8 OYeHKI.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHUSI

BbInycKHUK HAY4YHTCS:

® pacro3HaBaTh AJIEKTPOMATHUTHBIC SIBICHUS M OOBSCHSATH HAa OCHOBE HMEIONINXCS
3HAaHWA OCHOBHBIE CBOMCTBA WJIM YCIOBUS TPOTEKAHUS JTUX SIBICHUU: SJICKTpHU3aIMs Ted,
B3aUMOJICHCTBUE 3apsI0B, DJEKTPUUECKHH TOK W €ro JIEWCTBHUS (TETUIOBOE, XHMHYECKOE,
MarHMTHOE), B3aMMOJICHICTBIE MAarHUTOB, IEKTPOMArHUTHAS UHAYKIUA, JEHMCTBHE MarHUTHOTO
MoJis Ha TIPOBOJHMK C TOKOM ¥ Ha JIBIDKYIIYIOCS 3apsDKCHHYIO YacTHILy, JIEHCTBUE
AIIEKTPUYECKOTO TOJISI HA 3apsDKEHHYIO YacCTHIly, AJIEKTPOMArHUTHBIC BOJIHBI, MPSMOJIUHEHHOE
pacrpocTpaHeHHE CBETa, OTPAKCHHUE U TIPEJIOMIICHUE CBETA, JIUCIIEPCHS CBETA.

® COCTaBJIATh CXEMBI JJIEKTPUUYECKUX IETed C IMOCIeNOBATeIbHBIM U TapauIeIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUYECKUX LIeTen
(MCTOYHUK TOKa, KJII0Y, PE3UCTOP, PEOCTaT, JIJAaMIIOUKa, aMIIEPMETP, BOJITMETP).
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® ICIIOJIB30BATh ONTUYECKUE CXEMBI ISl TOCTPOCHUS M300paKeHU B TUIOCKOM 3epKalie
U cobuparomeil TuH3e.

® ONUCHIBATh M3YYCHHBIC CBOWCTBA TN M JJICKTPOMATHHUTHBIC SIBICHUS, HUCIOIB3YS
(du3nvecKkue BENMYMHBL: DJICKTPUYCCKHUIA 3apsijl, CWIa TOKa, DSJICKTPUYECKOE HaIpsDKEHHE,
AIIEKTPUUYECKOE COMPOTUBIICHUE, YACIHbHOE CONPOTUBIICHNE BEIIECTBA, paboTa 3JIEKTPUYECKOTO
MOJIsl, MOIIHOCTh TOKa, (OKYCHOE pacCTOSIHUE M ONTHYECKas CHila JIMH3bI, CKOpPOCTh
AJIGKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI U 9acTOTa CBETA; MPU ONHCAHUM BEPHO TPAKTOBATH
(GU3NYECKUN CMBICT HCIOJb3YEMBIX BEJIWYHMH, WX OOO3HAYCHUS M CIUHHIBI H3MEpPEHUS,
HAXOJUTh (POPMYIIBI, CBA3BIBAIOININE TAaHHYIO (PU3NYCCKYIO BEIMYNHY C IPYTUMU BEIIMUYUHAMH.

® aHATM3WUPOBATH CBOWCTBA TEll, PJICKTPOMATHUTHEIC SBICHUS U TPOIECCHI, UCIIOIB3YS
(du3nUeckre 3aKOHbBI: 3aKOH COXPAHEHUS AIIEKTPUYECKOT0 3apsiia, 3akoH OMa [T yJacTKa HernH,
3akoH Jlxoyns-JleHna, 3aKOH NPSMOJIMHEHHOTO PAaCIpPOCTPAaHEHHS CBETa, 3aKOH OTPAKCHHS
CBETa, 3aKOH MPEJIOMJICHUSI CBETA; MPH ITOM pPa3NdaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeMaTU4eCKOe BhIPAKEHHE.

® I[PHUBOAMTH MPHMEPHl MPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUCCKUX 3HAHUH O
AJIEKTPOMATrHUTHBIX SIBJICHHSIX

e pelaTh 33/1a4u, UCTIONB3Ysl (U3UUECKUE 3aKOHBI (3aKkoH OMa ISl ydacTKa IenH, 3aKOH
Jxoyna-JIeHnia, 3aKOH NPSMOJIMHEWHOTO PACHpOCTPAaHEHUSI CBETA, 3aKOH OTPAXXKEHUs CBETA,
3aKOH TPEJOMIJICHUSI CBETa) U (OPMYJIbI, CBS3bIBAIONINE (PU3NUYCCKUE BEIMYUHBI (CHJIA TOKa,
DIIEKTPUUYECKOE HANpPsDKEHUE, DIIEKTPHUECKOE CONPOTHBICHHE, YACTbHOE COMPOTHBIICHHE
BEIIIECTBA, pab0Ta 3JEKTPUICCKOTO OIS, MOIIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE U ONTUYCCKAs
CWJIa JIMH3BI, CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M 4YacTOTa CBeTa, (popmysibl
pacyera JIEKTPHYECKOTO COMPOTUBIICHUS TP TIOCIICIOBATEIILHOM U MApaJUICIbHOM COCTUHCHUN
MIPOBOJHUKOB): HA OCHOBE aHAJM3a YCIIOBHUS 3a7a4d 3allMChIBATh KPATKOE YCIIOBHE, BBIICIATH
(du3nvecKkue BEIMYWHBI, 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIC JIsl €€ PEIICHHS, MPOBOIMTH
pacdeTsl U OIICHUBATHh PEATBHOCTH MOJTYICHHOTO 3HAYCHUS (PU3NICCKON BEITUIHHEI.

BbINnyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCS:

® UCNONB308aMb 3HAHUSL 00 INEKMPOMACHUMHBIX SGNEHUSIX 6 NOBCEOHEBHOU JHCUZHU 0I5
obecneyeHuss 6e30NACHOCMU NPU 0OpAWEHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCmpOUCmeamu,
0151 COXPaHeHUsi 300p06bsi U COONIOCHUSL HOPM IKOJIOSUYECKO20 NOBEOCHUsI 68 OKpYlcarouyell
cpede; npusoOUmsb NPUMePbL GIUSHUSL INEKMPOMACHUMHBLX U3TYYEHUL HA HCUBbLE OPSAHUZMBL,

®  paziuyamsv paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ceobuuil
xapakmep @YHOAMEHMANbHLIX 3AKOHO8 (3aKOH COXPAHEeHUs JJNeKmMpU4ecKkozo 3apsaoa) u
02PAHUYEHHOCMb UCNONIb308AHUSL YACHbIX 3aKOHO08 (3akon Oma 018 y4yacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

® UCNOBL308aMb NPUEMbl NOCIPOEHUST PUUYECKUX MOoOelell, NOUCKA U DOPMYTUPOBKU
O00KA3AMenbCme GblOBUHYMBIX SUNOMe3 U Meopemuieckux 6bl80008 HA OCHO8E AMNUPUYECKU
YCMAHOBNIEHHBIX (PaKmos,

®  HAXoO0umv A0eK8AMHYIO NPeOJIONCEHHOU 3a0aye (U3UYLECKYI0 MOOelb, paspeulams
npobnemy Kak HA OCHO8e UMEIWUXCA 3HAHULL 00 IIeKMPOMACHUMHbLIX ABNEHUAX C
UCNONB308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowu Memoo0o8 OYeHKU.

KBanTtoBble siBJIeHUS

BbINyCKHUK HAYYUTCS:

® pacro3HaBaTh KBAHTOBBIC SIBJICHUS M OOBSACHATH HAa OCHOBE HMMEIOIIUXCS 3HAHWUN
OCHOBHBIC CBOWCTBA HMJIM YCIIOBHUS MPOTEKAHUS dTUX SBJICHHI: €CTECTBEHHAs W MCKYCCTBEHHAsS
pPaJIMOaKTUBHOCTh, O-, - W Y-W3Iy4YCHHs, BOSHUKHOBEHHE JIMHEWYATOTO CIEKTpa H3ITydeHUS
aToMa;

® OINWCHIBATH HM3YYCHHBIC KBAHTOBBIC SBJICHHS, HCIIOJIB3YsSd (DU3UYCCKHE BEITUIHHBIL:
MAacCOBOE€ YHCIIO, 3apsA0BO€ YHCIO, TIEPHOJ] MOJypacmnana, dHeprust (OTOHOB; MPHU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HWCIIOJNB3YEMbIX BEIUYMH, MX OOO3HAYCHUS |
€IMHUIIBI U3MEPEHUS; HaXOIUTh (DOPMYJIbI, CBS3BIBAIONINE TAHHYIO (H3UYECKYIO BEITUYUHY C
JIPYTMMH BETUYMHAMU, BEIYUCIISITH 3HAUeHHUE (PU3NYCCKON BETUIHHEI;
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® AHAM3HUPOBATh KBAHTOBBIC SIBICHUS, UCIONB3YS (DU3MUYECKUE 3aKOHBI U TIOCTYJATHI:
3aKOH COXPAHECHHS DHEPIHH, 3aKOH COXPAaHEHUS JJCKTPHUUECKOTO 3apsjia, 3aKOH COXpaHEHUS
MacCcOBOTO 4YHCJIa, 3aKOHOMEPHOCTH H3JIyUYEHHS W TOTJIONICHUS CBETa aTOMOM, IPH 3TOM
pas3nyaTth CIOBECHYIO OPMYJIMPOBKY 3aKOHA U €r0 MATEMaTHYECKOE BBIPaKCHNUE;

® pa3nuyaTh OCHOBHBIC NPU3HAKU IUIAHETAPHOH MOJENIM aToMa, HYKIOHHOW MOJEIH
aTOMHOTO 5/1pa;

¢ TIPUBOJUTH MPHUMEPHI TPOSIBICHUS B TMPUPOJAE M IMPAKTHUYECKOTO HCIOIH30BAHUS
PalMOaKTUBHOCTH, SIIEPHBIX M TEPMOSICPHBIX PEAKIINH, CIEKTPaIbHOTO aHAIH3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCSI:

®  UCNONB308aMb NOJYYEHHbIE 3HAHUS 8 NOBCEOHEBHOU JICUSHU NpU 00paujeHuu ¢
npubopamu u MexHU4eCKUMU YCmpoucmeamu (CYemyux UOHUZUPYIOWUX 4acmuy, 003umemp),
0Jis1 COXpaHeHus. 300P08bsl U COONIOOCHUST HOPM IKOAOSUYECKO20 NOBEOeHUsl 8 OKpYicaiujel
cpeoe;

® COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX A0EP C 0eheKMOoM Maccyl;

® NPUBOOUMb NPUMEPHL GIUAHUL PAOUOAKMUBHBIX U3LYYEHUL HA JHCUBbIE OPSAHU3MbL,
NOHUMAMb NPUHYUN OCLICMBUsL O03UMEMPA U PA3IUYAMb YCI08USL €20 UCTOIb308AHUSL,

® NOHUMAaMb IKON02UHECKUe NPOOIeMbl, BO3HUKAIOWUE NPU UCNOIb308AHUL AMOMHBIX
INEKMPOCMAHYUL, U NYMU  peuleHus OMmux npooaem, NepcneKmugbl  UCNONb308AHUSL
VAPABAAEMO20 MEPMOAOEPHO20 CUHMESA.

DJIeMeHTbI ACTPOHOMUH

BbInyCKHUK Hay4uTCH:

e yKa3bpIBaTh Ha3BaHMs IUIaHeT COJIHEYHOM CHCTEMBI; pa3jnyaTb OCHOBHBIC MPH3HAKH
CYTOYHOTO BpallleHus 3Be3qHoro Heba, aBrkeHus Jlynel, ConmHI@ M IUIAHET OTHOCUTEIIBHO
3BE3I;

® TIOHUMATh Pa3IMYUsl MEXKIY TISIIMOICHTPUYSCKON M TEOLECHTPUYECKON CHCTEMaMu
MHpa;

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHThHCSI:

e yKazvlieams 00wue COUCMBA U OMAUYUS NIAHEem 3eMHOU ZPYnnbl U NiaHem-
eueanmos; manvix men ConHeuHou cucmemvl U OOILWUX NIAHEM, HOAb308AMbC KAPMOLlL
36€30H020 Heba Npu HaAOIOOEHUSAX 36€30H020 Hebd,

& paziuyamsv OCHOBHble XApAKMepUCmuKku 36e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36¢e30bl C ee MeMNepamypoll,

® paziuuams cunomesvl 0 npoucxoxcoerHuu CoaHeyHou cucmembl.

2. Copep:xanue yueOHOro npeamera

7 knacce (68 4, 2 4 B He/1eJTI0)

Beenenue (4 u)

®usnka — HayKa o npupone. Pu3nyecKue sABICHU.

®dusnueckue cpoiicTBa Ten. Habmonenue u onmcanne pusnyeckux sineHuil. dusndeckue
BennuuHbL. M3Mmepenus: (u3nyeckux BeNWYHMH: JJIMHBI, BpPEMEHHU, TemrepaTrypbl. Puzudeckue
npubopel. MexayHapoHas CUCTeEMa €IWHUIl. TOYHOCTh W TOrPEIIHOCTh u3MepeHuid. dusuka u
TEXHHKA.

®dpoHTansHbIe Tab0paTOpHBIE PabOTHI

1. Onpenenenue eHsI ASEHUS H3MEPUTEILHOTO ITPUOOpAa.

IMepBoHauaabHbBIE CBEEHNs O CTPOeHUH BelecTBa (6 u)

Crpoenue BemiecTBa. OMbITHI, JJOKA3bIBAIOIIME ATOMHOE CTPOCHHME BEIIECTBA. TeruioBoe
JIBI>KEHHE ATOMOB M MOJIEKYIL.

bpoyHoBckoe nBwxkenme. Juddysus B razax, IKHIKOCTIX W TBEPABIX Tejax.
B3anmopeiicTBue yacTuly BemecTBa. ArperaTple COCTOSIHUS BemiecTBa. MoJienu CTPOEHHUS TBEPIbIX
TeN, XUAKOCTeM W ra3oB. OOBSICHEHHWE CBOWCTB Ta30B, JKUJIKOCTEH M TBEPJBIX TEI HAa OCHOBE
MOJIEKYJIIPHO-KHHETHUECKUX MTPEICTABICHUH.



@®poHTanbHbIE Ta00paTOPHBIE PAOOTHI

2. OnpezeneHne pa3sMepoB MaJIbIX TedL.

B3aumoneiicTBust Tes (23 u)

Mexannueckoe nBuxeHue. Tpaekropus. IlyTe. PaBHOMEpHOE M HEPABHOMEPHOE JIBHKEHUE.
Ckopoctb. ['padukn 3aBUCHMOCTH TyTH W MOIYJIsl CKOPOCTH OT BPEMEHH  JBHIKCHHUSL.
Muepuus. MaeptHOoCTh Ten. BzaumoaeiictBue Tten. Macca Ttena. M3mepenue macchl Tena. [LoTHOCTH
BemiectBa. Cmma. Cuma tspkectun. Cumma  ympyroctu. 3akoH ['yka. Bec Tema. CBs3p  Mexmay
CHJION TsDKECTH M Maccol Tena. Cuiia TsKECTU Ha Ipyrux minaderax. Junamomerp. CiooxeHuUe IByX CUIL
HalpaBJeHHBIX 110 OJHON npsaAMoil. PaBHozelicTBytomas aByx cwi. Cuna tpenus.. Pusndeckas npupojaa
HeOecHbIX Ten CONHEeYHOH CHCTEMBI.

®poHTanpHbIe Ta00paTOPHBIE PAOOTHI

3. 3Mepenne Macchl Tena Ha PhlYakKHBIX BECaX.

4, Vzmepenue oobeMa Tena.

5. Omnpenenenue MIOTHOCTH TBEPIOTO TEa.

6. I'panynpoBanme npyKUHBI 1 U3MEPEHHUE CUJI THHAMOMETPOM.

7. I3mepenue cuiibl TpEHHS C TOMOIIBIO INHAMOMETPA.

JlaBieHue TBepPABIX TeJl, ;KUAKOCTel 1 ra3os (21 1)

Hasnenue. J{aBnenue TBepAbIX Tei. JlaBiaeHue raza.

OOBbsicHeHHE JaBlIeHHS Ta3a HA OCHOBE MOJICKYJISIPHO-KHMHETHUYECKUX mpenacTaBieHuid. [lepeqaua
JIABJICHUS ra3aMu U kuakocTsMu. 3akoH [lackans. CooOrraromuecs: cocyabl. ATMOCEpHOE JaBIICHUE.
Mertoer m3mMepeHusi atMochepHOro naBieHus. bapoMeTrp, MaHOMETp, TMOPITHEBOW JKHUIAKOCTHBIM HACOC.
3akoH Apxumena. YciaoBus IuiaBaHus Tell. Bo3ayxoruaBanue.

®OpoHTanbHbIe Ta00paTOPHBIE PAOOTHI

8. Onpenenienre BRITATKABAIOIIEH CHITBI, JHCTBYIOIICH HAa IOTPYKEHHOE B JKUIKOCTH TEJO.

9. BrrsicHeHre yCI0BHH IITaBaHUS TEJa B JKUIAKOCTH.

PaGora u momnocTs. JHeprus (13 u)

Mexanndeckas pabora. MonHocTs. [IpocTbie MexaHu3Mbl. MOMEHT CHJIBI. Y CIIOBHSI PABHOBECHS
phIyara. «30J10TOe IPaBUIO» MeXaHuku. Buel paBHoBecus. Koadduiment nonesnoro aevicrus (KI1/T).
Oueprus. [loreHunanbHas U KuHeTn4eckas sHeprus. [IpeBpaienue sHepruu.

®dpoHTanbHbIE 1a00paTOPHBIE PAOOTHI

10. BeisicHenue ycioBus paBHOBECHS pblyara.

11. Onpenenenne KI1J{ mpu nogbeme Temna 1o HaKJIOHHOM TUIOCKOCTH.

HroroBasi koHTpobHas padora (1 u)

Pe3epBHoe Bpemsi (2 u)

8 kiacc (68 4, 2 4 B HeelI0)

TennoBble siBjeHns (23 u)

TenmoBoe npmwkenue. TermoBoe paBHOBecwe. Temmeparypa. BryTtpenusii sHeprus. PaGora u
terutonepenada. TerutonpoBonHocTs. Korsekius. M3nyyenne. KonndecTBoO TETIOTHI.

VYnenbHas TEMJI0eMKOCTh. PacueT KoaudecTBa TEIUIOTH MpH TeriooOMeHe. 3aKOH COXpaHeHHs U
MpPEeBpaIleHusT JHEPTUM B MEXaHWYeCKMX M TEIUIOBBIX TMporieccax. llmaBieHne u oOTBepaeBaHHE
KPUCTAJIUTMYECKUX Tell. YJenpHas TeIuioTa IuiaBieHus. lcmapenne u konjaeHcarus. Kumenue.
Brnaxxnocts BO3myxa. YaempHas Teriora mapooOpaszoBaHus. OOBSICHEHHE W3MEHEHHS arperaTHoro
COCTOSIHUSI BEIECTBA Ha OCHOBE MOJICKYJISIPHO-KMHETHUYECKHX npeactaBieHuil. [IpeoOpasoBanue
SHEPI'HH B TEIUIOBBIX MalllMHAaX. /[Burarens BHyTpeHHero cropanus. [lapoBas TypOuHa.

KIIJI TerioBoro ABUTATENsl. DKOIOTHIECKUE MPOOIEMBI HCITOIH30BAHUS TETUIOBBIX MAIIIHH.

®poHTansHbIe TabopaTopHbie paboThI

1. CpaBHEHHE KOJIMYECTB TEIUIOTHI TP CMEIITUBAHUH BOJIBI PA3HON TEMIIEPATypPHI.

2. VI3mepeHue y1enbHON TeII0EMKOCTH TBEPOTO Tela.

3. M3amepenue BIa)KHOCTH BO3/TyXa.

DuekTpuyeckue sijaeHus (29 u)

Onekrpusanus Tei. [IBa poja 3JeKTPUUECKUX 3apsiIOB.

BzanmopeiictBue 3apsbkeHHbIX  Tes.  IIpOBOAHMKM, JUAIEKTPUKUM W IOJYIPOBOJHMKHU.
DJeKTpUUecKoe MoJie. 3aKOH COXPAHEHHsI AJIEKTPUYECKOro 3apsija. JearMMocTh 3JIeKTPUUECKOro 3apsaa.
OnektpoH. CTpoeHue aTomMa. DIEKTpUYeCKUi TOK. JIeHCTBHE 3MEeKTPUYECKOro MO Ha AJIEKTPUUECKHE
3apsabl.  McTouHumkm TOka. OnekTpudeckas 1enb. Cuiaa  Toka. DIEKTPHYECKOE HampsUKEeHUE.
DnexTpuueckoe compoTtuBieHue. 3akoH Oma i y4yactka nenu. [locnenoBaTenbHoe W mapaiedbHOE
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COCIMHEHHE TPOBOAHUKOB. PaboTa M MOIIHOCTH AIEKTpUYECKOro Toka. 3akoH Jxoyns—Ilenua.
Konnencarop. [IpaBuna 6e30macHOCTH pu paboTe ¢ AIAEKTPOIPUOOPaAMHU.

OpoHTanbHbIE Ta00paTOPHBIE PAOOTHI

4. COopKa dIIEKTPUIECKOM 1IeTTH ¥ M3MEPEHUE CUITBI TOKA B €€ Pa3InYHbIX y4acTKax.

5. 3amepenne HanpspKeHUs Ha Pa3IMYHBIX Y4aCcTKaX dJICKTPHUECKOHN LISTIH.

6. PerynmupoBaHue CHIIbl TOKAa PEOCTATOM.

7. I3mepeHne conpoTUBIICHHS POBOJAHUKA ITPH IIOMOIIY aMIIepMeTpa U BOJIBTMETPA.

8. UsMepeHre MOITHOCTH 1 pabOThI TOKA B SJIEKTPUUYECCKOM JIaMIIe.

DJIeKTpOMAarHuTHBIE siBaeHus (5 )

OmnbIT OpcTena. MarauTHoe nosie. MarHuTHOE OJI€ IPSMOro TOKa. MarHuTHOE 110JIe KaTYIIKH C
ToKOM. [locTOsiHHBIE MarHWThl. MarHMTHOE MOJI€ MOCTOSHHBIX MarHuTOB. MarHutHoe mnosie 3eMiiu.
BzanmopeiictBue MarauToB. JleHCTBHE MarHWTHOTO IO Ha TPOBOJHHK C TOKOM. OJEKTPUUICCKUH
JBUTaTelIb.

®OpoHTaThHBIC TA00PATOPHEIE PAOOTHI

9. COopka »NeKTpOMAarHnuTa 1 UCTIBITAHUE €T0 ACHCTBUSL.

10. Mi3y4yeHue 2IeKTpHUYECKOTo JBUraTels MOCTOSTHHOTO TOKA (Ha MOJICITH).

Cgetosble siBiaenus (10 u)

Hcrounuku ceera. IIpsMonMHENHOE pacnpocTpaHeHWe CBeTa. BuauMmoe JBUKEHUE CBETHIL.
OtpaxkeHue cBera. 3akoH oOTpakeHHs cBeta. Ilmockoe 3epkano. Ilpernomienue cBerta. 3aKkoH
npenomieHus cBera. Jlmasel. DokycHOe paccrosHue MUH3BL OnTHyeckas cuia JUH3BL M300pakeHus,
JlaBaeMbIe JTMH30H. ['11a3 kak onTrueckas cucreMa. OnTH4ecKue MpruoOopHI.

®OpoHTanbHbIe Ta00paTOPHBIE PAOOTHI

11. IMony4enune n300pakeHUs PU TOMOIIU JTHH3BL.

HroroBasi kouTpoabHas padora (1 q)

Pe3epBHoe Bpemsi (2 u)

9 knacce (102 4, 3 4 B He/meJT10)

3akoHbI B3aHMO/IEHCTBUS U ABH:KeHUs TeJl (34 u)

Marepuanbnas Ttouka. Cucrema orcuera. Ilepemenienue. CKOPOCTh HOPSAMOIMHEHHOTO
PaBHOMEPHOTO JIBUKCHUSI.

[IpsmonuHeliHOe  pPaBHOYCKOPEHHOE  JIBWKEHHME:  MTHOBEHHAas  CKOPOCTb,  YCKOPEHHE,
nepemenierrue. ['paguku 3aBUCUMOCTH KHHEMAaTHYECKUX BEJIMYMH OT BPEMEHHU INPH PABHOMEPHOM M
PaBHOYCKOPEHHOM JIBI)KEHUH. OTHOCHTEIBHOCTh MEXaHMYECKOTO JBIKEHHUS. [|eoneHTpuyeckas u
reJIMolIeHTpUYecKas cucteMbl Mupa. MHeprmanbHas cucrema orcyera. 3akoHsl HpioToHa.

CBoboaHoe nasenne. HeBecomocTs. 3ak0oH BCEMHUPHOTO TATOTeHMA. [VICKyCCTBEHHBIE CITyTHHKH
3emsn.] Cuna ynpyroct, 3akoH ['yka. Cuna tpeHus. [IpsmonuHeHOE M KpUBOJUMHEWHOE JIBUKEHHE.
Nmnynbe. 3aKoH cOXpaHEeHUs UMITyJIbca. PeakTHBHOE ABM)KEHUE. 3aKOH COXpPaHEHUs SHEPTUH.

DpoHTaNBHBIE TA00PATOPHBIE PAOOTHI

1. UccnenoBanue paBHOYCKOPEHHOTO IBHKEHUS 0€3 HaualIbHON CKOPOCTH.

2. Iamepenne yCKOpeHus: CBOOOTHOTO TaJICHHSI.

Mexanuveckue KojedaHus 1 BOJIHBI. 3BYK (15 u)

KonebarensHoe gapmwkenue. KoneOanust rtpy3za Ha mnpyxuHe. CBoOojxHble KoyieOaHUs.
Konebarenbhast cucrema. MasTHUK. AMIUTUTY/a, TEpUOJ, YacToTa KoieOaHui. [[apmonmueckue
koneOanms]. IlpeBpamienne sSHepruuM TpH  KOJIEOATETHHOM JBW)KCHHH. 3aTyXalollue KOoJIeOaHwUs.
Brnyxnennsie koneOanus. Pesonanc. Pacnpoctpanenue konebanuit B ynpyrux cpeaax. Ilonepeunsie n
npojoJibHBIE BONMHBL JlmnHa BomHbL. CBS3b AJMHBI BOJIHBI CO CKOPOCTBIO €€ PaclpOCTPaHEHUs] U
MepHoOM (4acToToil). 3ByKoBBIE BOJHBL. CKOpOCTH 3ByKa. BwicoTa, TeMOp M IpOMKOCTH 3ByKa. IXO.
3ByKOBO#1 pe3oHaHc. [MHTEepdepeHtms 3ByKa].

@DpoHTaNbHBIE TA00PATOPHBIE PAOOTHI

3. UccrienoBanne 3aBUCUMOCTH MEPHOJIA U YaCTOTHI CBOOOTHBIX KOJICOaHUH MasTHUKA OT JUTUHBI
€ro HUTH.

DuiekTpoMarHuTHoe noJe (25 u)

OnHOpOIHOE M HEOAHOPOJHOE MAarHUTHOE ToJie. HanpaBieHue Toka W HarpaBieHUE JTUHUNA €ro
MarHuTHOro Tmons. IlpaBmiio OypaBumka. OOHapykeHHe MarHUTHOro moJjs. [IpaBuiio JeBOM pyKH.
Muaykuys MarHUTHOTO 110J1sl. MarHUTHBIN MOTOK.

OmnbiTel @apanes. DieKTpoMarHiuTHas WHAYKIHUA. HanpaBinenue MHIYKIMOHHOTO TOKa. [IpaBuio
Jlenua. SlBnenmne camomuaykuuu. Ilepemennsiii Tok. 'eneparop mepemennoro toka. IIpeoOpazoBanus
SHEPI'Uu B 3JIeKTporeHepatopax. Tpancdopmatop.
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Ilepenaua  snmekTpuueckol  PHEPrMM  HA  pPacCTOAHME.  DJIEKTPOMAarHUTHOE  TOJIE.
OnekTpoMarHuTHele BOJMHBL. CKOPOCTh  pPacHpoOCTpaHEHUs IEKTPOMATHUTHBIX BOJH. BiusiHue
SNIEKTPOMArHUTHBIX ~HM3JIy4YeHWH Ha KuBble opraHum3mbl. KonebatenbHblii  KOHTYp. IlomyueHue
AIEKTPOMArHUTHBIX Konebanuil. [IpuHumIe! pagunocsssu u TenesuaeHus. [MaTepdepenuus ceera. |

DIeKTpoMarHuTHas npuposa ceera. [Ipemomienue ceeta. [lokazarens mpemominenus. Jucmepcus
ceera. llpera tem [Crmektporpad wm cmeKTpockor.] THmbl ONTHYECKUX CIEKTPoB. [CIEeKTpabHBIN
ananus.| [lornomenue u ncmyckanue ceera atoMaMu. [Iponcxoxaenne TMHEHYaThIX CIEKTPOB.

®poHTanpHbIE Ta00paTOPHBIE PAOOTHI

4. Vzy4eHne sBIeHUS HIEKTPOMArHUTHON WHITYKITHH.

5. HaGmroeHne CrutonHoro v IMHEHYaThIX CIIEKTPOB UCITYCKaHHS.

Ctpoenne atoma u atomuoro sapa (20 u)

PannoakTHBHOCTh KaK CBHIECTEIBCTBO CIIOKHOTO CTPOCHUS aToMOB. Anb(a-, Oeta- U ramma-
manydenus. OnbiTel Pesepdopna. Snepnas momens atoma. PagmoakTuBHBIE MpeBpameHHss aTOMHBIX
anep. CoxpaHeHHME 3apsiI0BOIO UM MAacCOBOTO YHCET IPU SAACPHBIX PEAKIMAX. OKCIEPUMEHTAJIbHbIC
METO/Ibl HccieloBaHusl yacTuil. [IpoToHHO-HEWTpOHHAas MoJienb sapa. Pu3nueckuii cMBICH 3apsI0BOrO U
MaccoBOro yucen. M30Tomsl.

[IpaBuna cmenenus s anbga- 1 Oeta-pacnana Npy SACPHBIX PEAKUUAX. DHEPrHs CBSA3U YaCTHILL
B snape. Jlenenme simep ypana. llemnas peaxmus. SlnepHasi sHepreTHka. DKOJOTHYECKHE MPOOIEMBI
paboThl aToMHBIX dMnekTpocTaHuuid. Jlosumerpus. Ilepwox momypacmaga. 3akoH pPaJHOaKTHBHOTO
pacnaza. BiusHue paauoOaKTUBHBIX M3JIyYCHMM Ha JKUBbIE OpraHU3MbL. TepMoOsaepHas peaxkuus.
Wcrounuku sueprun CoslHUA U 3BE3/.

®OpoHTanbHbIe Ta00paTOPHBIE PAOOTHI

6. l3mMepeHne ecTeCTBEHHOTO PaANalliOHHOr0 (POHA JO3UMETPOM.

7. V3ydenue nieneHus sjpa aroma ypasa 1o ¢otorpaduu TpeKoB.

8. Mzydenue TpeKoB 3apsiKEHHBIX YaCTHI] IO TOTOBEIM (oTorpadusm.

Crtpoenne u 3Bosonus Beenennoii (5 1)

CocraB, cTpoeHue u npoucxoxaeHue Conneuynout cucreMsl. [lnanersl u Masnbie Tena CoTHEUHOU
cucreMsl. Ctpoenue, u3iaydeHue u 3Boaronus Connua u 38e31. CTpoeHHe U 3BOIIOLUS BeeneHHoi.

HroroBasi KOHTpoJibHasi padoTa (1 u)

Pe3zepBHoe Bpems (2 u)

OOmMMy npeaMeTHBIMH pe3yJibTATaMU 00Y4EHUS 110 JAHHOMY KypCy SIBIISIOTCSL:

— YMEHHUE I10JIb30BaThCs METOAAMU HAYYHOTO MCCIIEOBAHUS SIBICHUN MIPUPOIBI: IPOBOAUTH
HaOJI0/IeHNs, TUIAHUPOBATh M BBINOJIHATH SKCIIEPUMEHTHI, 00padaThiBaTh pe3ylbTaThl U3MEPEHUH,
NPEACTaBIIATh PE3yJbTaThl U3MEPEHUIl ¢ MOMOUIbI0 Tabmui, rpadukoB U (Gopmyin, oOHApYKUBATH
3aBUCHMOCTH MEXIy (U3MYEeCKMMM BEIMYMHAMHU, OOBACHATH pE3yJNbTaThl M JI€JIaTh BBIBOIDI,
OLIEHUBATh I'PaHUIIbI IOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHUIL;

— Pa3BUTHE TEOPETHUYECKOTO MBIIIICHNS Ha OCHOBE (DOPMHUPOBAHUS YMEHUI YCTaHABIUBATh
GaxTel, pa3nuuaTh NPUYMHBI M CJIEACTBUS, MCIOJIb30BaTh (PU3NYECKUE MOJENH, BBIIBUIAThH
TUIIOTE3BI, OTHICKUBATh U (POPMYIHNPOBATH 10KA3aTENBCTBA BbIABUHYTHIX TUIIOTES.

3. TemaTH4eckoe IVIAHMPOBAHUE, B TOM YHCJIE C y4eTOM padoyeii mporpamMmsbl
BOCIIMTAHMS C YKA3aHUEM KOJIMYeCTBA YaCOB, OTBOAUMBIX HA OCBOEHHUE KAKI0M TeMbl

Ne n/mm Tema KoanuectBo | OcCHOBHBIC HANIPABJICHHSA
4acoB BOCIIUTATEIbHOM
AeATeJIbHOCTH B PaMKax
peanu3anuu MOayJast
«IIIKOJIBbHBIH YPOK»
padoueil mporpaMMsl
BOCIIMTAHUS

7 xJjaace

1 Beenenue 4 JlyXOBHO-HPaBCTBEHHOE
BOCIHTAHUE

12



[TepBoHavasibHBIE CBEAECHUS O 6 JlyXOBHO-HPABCTBEHHOE

CTPOCHUU BELIECTBA BOCIIMTaHHE

B3aumogeiicTBue Ten 22 JlyXOBHO-HPAaBCTBEHHOE

BOCIIMTaHHE

JlaBnieHue TBEPABIX TeJl, ra3oB, 21 DKOJIOrH4ecKoe BOCIIUTAHNE

KHUKOCTEH

PaboTta u MOIIHOCTb. DHEPrus 14 DKOJIOrH4ecKoe BOCIIUTAHNE

Wrorosas koHTpoJIbHAs paboTa 1

Pe3eps 2

8 kiace

TenuioBble IBIEHUS 23 DKonornyeckoe
BOCIIMTaHHE

OJeKTpUYECKUe SIBICHUS 29 [Tarpuotnueckoe
BOCIIHTaHHE

DJeKTpPOMarHUTHBIE SIBICHUS 5 JlyXOBHO-HPaBCTBEHHOE
BOCIMTaHHE

CBeToBbIC SIBJICHUS 10 JlyXOBHO-HPaBCTBEHHOE
BOCIIMTaHHE

HToroBast KOHTposibHas paborta 1

Pe3eps 2

9 knace
3aKOHBI JIBHKEHUS " 34 JIyXOBHO-HPAaBCTBEHHOE
B3aUMO/ICHCTBHSA TEN BOCIIHTaHHE
Mexannueckue  konebaHus U 15 [TatpuoTuyeckoe
BOJIHBIL. 3BYK BOCIIMITaHHE

DNeKTpOMarHuTHOE 0Jie 25 [TaTpuotnyeckoe
BOCIIMTaHHE

CtpoeHue aToMa 1 aTOMHOTO s/pa 20 DKoJornyeckoe
BOCIIMTaHHE

Crpoenue u sBostonust Beenennoit 5 JlyXOBHO-HPaBCTBEHHOE
BOCIIMTaHHE

Wrorosas koHTpoJbHAs paboTa 1

[ToBTOpenue 2
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