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IlosicHuTeabHASI 3aNIMCKA

Pabouyasi mporpamMa cocraBjieHa B COOTBETCTBHHM CO CJIEAYIIHMMH HOPMATHBHO-NIPABOBBIMM W MHCTPYKTHBHO-METOJAMYECKHMH

AOKYMEHTAMHU:

e OepepanbHbll TOCYHAPCTBEHHBIN 00pa3oBaTelbHbIM CTaHIAPT  OCHOBHOIO o0OHIEro o0pa3oBaHus,  YTBEpKICHHBIN mpuka3oM Nel899
MunuctepctBa oopasoBanust u Hayku P® ot 17.12.2010 (B penakuuu 29.12.2014 Nel1644);

e OcHoBHas oOpazoBarenbHas mporpaMmma MBOY «OOI Ne109y;

o Ounonosud, H. B. ®m3uka. 7—9 xinaccer: pabouas nporpamma k uaun YMK A. B. Tlepsimkuna, E. M. ['yrHuK | yaeOHO-METOHMUYECKOE TIOCOOHE
/ H. B. ®unonosuy, E. M. I'yrauk. — M.: [Ipoda, 2017

e [lonoxenue o padoueit mporpamme yaeOHBIX ipeameToB MBOY «COI Ne109 ot 31.05.2019 r Ne48/1

e MeTonnyeckre peKOMEHAIMH 10 CO3AaHMI0 U (YHKIIMOHUPOBAHUIO B 00111€00pa30BaTENbHBIX OPraHN3alUsiX, PACIOJ0KEHHBIX B CEIbCKOM MECTHOCTH
¥ MaJIbIX TOPOJIax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKOH HarpaBieHHOCTeH oT 25 HostOpst 2022 rona.

Ieab oOpa3oBaTebLHOIM AesATeILHOCTH MO pusnke B 9 KJiacce

® YCBOCHHUE YYAITUMHUCS CMBICIIAa OCHOBHBIX MOHATHIA 1 3aKOHOB (DU3HUKH, B3aUMOCBSI3U MEKTy HUMU;

¢ (GOpMHPOBAHHE CUCTEMbI HAYUHBIX 3HAHHUH O TIPUPOJIE, €€ PYHTAMEHTAIBHBIX 3aKOHAX IS TIOCTPOCHUS MPECTABIICHUS O (PU3NUYCCKOM KapTHHE
MHpa;

® CHCTEMAaTH3aIMs 3HAHW 0 MHOTO0Opa3uu 0OBEKTOB M SBJIICHUH MPUPOIBI, O 3aKOHOMEPHOCTSIX IIPOIIECCOB U O 3aKOHAX (PM3UKH JIISI OCO3HAHUS
BO3MOYXHOCTH Pa3yMHOTO MCIIOJIb30BaHHUS

e JIOCTH)KCHHUU HAyKU B TAJbHEHIIIEM Pa3BUTHH ITUBUIIN3AIINH;

e (hopMHUpOBaHHE YOSKICHHOCTH B TIO3HABACMOCTH OKPYIKAIOIIET0 MUPA M IOCTOBEPHOCTH HAYYHBIX METOJIOB €0 U3yUCHHUS;

e OpraHM3alys K0JOrMYEeCKOr0 MBIIUICHUS U [ICHHOCTHOTO OTHOIIECHUS K IPUPOJIC;

® pa3BUTHE MIO3HABATEIIBHBIX HHTEPECOB M TBOPUYCCKHMX CIIOCOOHOCTEH ydaluxcs, a Tak)Ke HHTEpeca K PACIIMPEHUIO U YIIyOJICHHIO (PU3UIEeCKHX
3HAHMH U BBIOOpA (DU3HMKHU KakK MPO(UIHLHOTO IIPeaMETa.

Yka3zaHue KOJIMYeCTBA YacoB B I'0/l H B HEIEJIIO 110 YYeOHOMY IIaHy

KomuuectBo gacoB B roa-70, 2 yaca B HEAEIIO
H3meneHnnsi, BHeCEHHbIE YUNTEJEM B ABTOPCKYIO MPOrpaMMy 10 MPeIMeTy, eCJIM TAKOBbIe HMEIOTCSl, 1 000CHOBAHMS HX I[€JIeCO00PA3HOCTH:

Tak kak B aBTOpCKO MporpaMMe He yKa3zaHoO IIOypOUYHOeE pacripeiesieHue TeM B Paboueii mporpaMMe 3a OCHOBY B3SITO ITOYPOYHO-TEMaTUYECKOM
IUTAHUPOBAHHE COTJIAaCHO MeTtoandeckomy nocobuto I'yrhuk E.M.Dwusuka,9 xiacc : Mmetoauueckoe nocodue -M. Ipoda.2018

Coaepikanue y4e0HOro Kypca
1. 3aKkoHBI IBUKEeHNsI M B3aUMoOaeiicTBUsT TeJt (234)
Mexannyeckoe IBKeHUE. MaTepuaabHas TOYKa Kak MOJAeNb Gpuzndeckoro tenaa. OTHOCHUTETbHOCTh MEXaHUYECKOTO IBIDKEHUS. [ eonieHTpuuecKas u
remoIeHTprudeckas cucreMbl Mupa. Cuctema otcueta. Guznueckre BeTUYUHbI, HEOOXOIUMBIE IS OTIMCAHUS JBMYKCHHUS, U B3aUMOCBSI3b MEXAY HUMHU
(yTh, MepeMeINIeHne, CKOPOCTh, YCKOPEHHUE, BpeMs IBUKEeHHsI). PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHOE ABIKeHue. ['paduku



3aBUCUMOCTH KMHEMATUYECKUX BEJIMYHMH OT BPEMEHHU IIPYU PABHOMEPHOM U PAaBHOYCKOPEHHOM JIB>KEHMH. PaBHOMEPHOE NBHMKEHUE 110 OKPYKHOCTH.
Wnepuus. MueptHocts Ten. Bzaumoaeiicteue ten. Cuna. Eqununnet cuel. MHeprpansHas cucrema orcuera. 3akonsl Hetorona .CBoOo1HOE Taie HUe
ten. Cuna TsbKecTd. 3aKOH BCceMUpHOro TaroteHus. ckycctBennsle ciytHuky 3emun. Cuiia ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTsb.
Hckyccmeennvie cnymuuxu 3emnul. Ilepeas kocmuueckas ckopocme.

Nmnynsc. 3akoH coxpaHeHUs uMItyabca. PeakTuBHoe aBrkeHue. Mexanndeckast padora. MomHocts. DHeprus. [loTeHnpanbHas 1 KHHETHYeCKast
sHeprus. [IpeBpalenue 0JHOro BU/1a MEXaHUYECKOW SHEPTUU B IPYToi. 3aKOH COXpaHEHUs OJHOW MEXaHUYECKON 3HEPTUH.

@poHTATbHBIE JIA00PATOPHBIE PA0OTHI

1. UccnenoBanue paBHOYCKOPEHHOTO JBKEHUS O€3 HaYaJIbHON CKOPOCTH.

2. VI3mepenue yCKOpEeHUs: CBOOOTHOTO MaICHUSI.

2. Mexanuueckue KoJieGaHus M BOJHBI. 3BYK (12 u)

KonebarenbHoe nBukenue. Konedanus rpysa Ha npyxutne. CBoOoaHble kosnebanus. KonebatenbHas cucrema. MasTHUK. AMIUIUTY/AQ, IEPUO,
yacToTa KoJiebaHui. [ apmonuueckue xonrebanus.

[IpeBpaienue sHeprun npu KojaedaTeIbHOM JIBIKEHUHU. 3aTyxatomniie kojiebanus. Boinyxaennsle konebanus. Pesonanc. Pacnpocrpanenue
KojebaHuil B ynpyrux cpenax. [lonepeunsie u npoionbHbIe BOJHBL. JlinHA BOJHBL. CBSI3b AJTUHBI BOJHBI CO CKOPOCTBIO €€ pacIpOCTpaHEHUS U
nepuoIoM (4acToToi). 3ByKoBbIe BOJIHBL. CKOPOCTh 3BYKa. BbicoTa, TeMOp M rPOMKOCTB 3BYKa. DX0. 3ByKOBOM PE30HAHC.

®poHTaTbHBbIE JIA00PATOPHBIE PA0OTHI

3. UccnemoBanue 3aBUCMMOCTH TIEPHOJIA U YaCTOTHI CBOOOIHBIX KOJICOAHUI HUTSHOTO MasiTHUKA OT JITTHHBI HUTH.

3. DaexkTpomMaruuTHoe noJie (164)

OnHOpOHOE M HEOAHOPOAHOE MarHuTHOE moJie. [IpaBmio OypaBunka. OOHapy) KE€HHE MarHUTHOTO ToJisA. [{eficTBHe MarHUTHOTO TOJISI HA TPOBOJTHUK C
TOKOM M JABMKYILYIOCS 3apsuKeHHYI0 yactuny. Cuna Amnepa u cuna Jlopenya. llpaBuio aeBoi pyku. Maruuthsiil notok. OnbiTel @apajes.
DnekTpoMarHuTHas HHAyKIuUs. Hanpasinenue naayknuoHHoro Toka. [Ipasuio Jlenma. SIBineHne caMOMHAYKIIUA. DJIEKTPOMAarHUTHBIE KOJIeOaHuUs.
Konebarenbublit koHTYp. [lepemennsiii Tok. ['eneparop nepemennoro toka. [IpeoOpasoBanust sHepruu B aneKTporeHeparopax. Tpanchopmarop.
[lepenaua 3MeKTpUYECKOI SHEPTUU HA PACCTOSIHUE. DIEKTPOMAarHUTHOE MoJie. DIEKTPOMarHUTHbIE BOJIHBL. CKOPOCTh paclpoCTpaHeHUs
AJIEKTPOMArHUTHBIX BOJH. BIusiHUE 3/IeKTPOMAarHUTHBIX U3JIy4eHUN Ha )KUBbIE OpraHu3Msl. [lomydyenne anekTpoMarHuTHbIX Kojebanui. [IpuHIumb
PaZMOCBA3H U TEIEBUACHUA. DJIEKTpOMarHuTHas npuposa csera. CKOpocTh CBeTa.

[Tokazarens npenomienus. Jucnepcus ceera. Lpera Ten. Cnekrporpad u ciekTpockor. TUbl ONTUYECKUX CEKTPOB. Cnekmpanvhblii anaius
@DpoHTAIbHbIE JJA00PATOPHBIE PA0OTHI

4. 3y4yeHue siBJICHUS SIIEKTPOMArHUTHOM UHAYKIUH.

5. Habnronenue CrijionHoro u IMHEHYaThIX CIEKTPOB UCITYCKAHMUSI.

4. CtpoeHue aToMa 1 aToMHOr0 siipa (11 u)

Crpoenue aromoB. [Inanerapnas Moaens aroma. [lornouienue n ucmyckanue csera atomaMmu. IIpoucxoxaenue nuHeyaTeIX cieKTpoB. OMNbITHI
Pesepdopna.

PaanoakTHBHOCTh Kak CBHJIETEIBCTBO CJIOKHOTO CTPOEHUS aTOMOB. Anb(a-, 6eTa- 1 raMMa-u3nydeHus. PaguoakTHBHBIE IPEBPAILIEHNs] aTOMHBIX
anep. CoxpaHeHHe 3aps10BOr0 U MAaCCOBOIO YKCEN NPH SACPHBIX peakuusx. [lepuon nomypacnana. 3akoH paAMOaKTUBHOTO pacnaja.
OKCIIepUMEHTANIBHBIE METO /bl CCIIEOBAHUS

gactull. [IpoToHHO-HEeHTpoHHAas MoJielb saApa. PU3HUECKHUI CMBICH 3apsi10BOro M MaccoBoro uucen. M3otonsl. [IpaBuna cmemmenus g anbda- u



OeTta-pacrnaja Mpu SAepHBIX peakusIX. DHEPrus CBs3U YacTHll B siape. [lenenue saep ypana. Llennas peakuus. SnepHasi sHepreTuka. JKOJIOTHYECKUE
po0OsIeMbl pabOThHl AaTOMHBIX IEKTpocTaHIui. Jlo3umeTpus. Biusinue painoakTUBHBIX H3ITyYSHHUN Ha )KUBBIE OpraHu3Mbl. TepMosiaepHast peakius.
Ncrounnku sHeprun CosiHIA U 3BE3].

®poHTaTbHBbIE JIA00PATOPHBIE PAOOTHI

6. M3MepeHune ecTeCTBEHHOTO PaJualliOHHOTO (hOHA IO3UMETPOM.

7. V3ydeHue naeneHus siipa aroMa ypana 1mo gororpaduu TPEeKoB.

8. M3yueHune TpeKoB 3apsHKEHHBIX YaCTHI] 110 TOTOBBIM (poTOTpadusiM. (BBIIIOTHAETCS A0MA)

Ctpoenue u 3Bosonust Beesiennoii (54)

['eonenTpryeckas v reIHOLEHTpUIecKast cucteMbl Mupa.Cocras, cTpoeHre u npoucxoxaeHrne CoaHedHOH cucTeMbl. Pu3nueckas mpupoaa HeOeCHbBIX
ten Conneunolt cuctemsl. [Tnanersl u mansie Tena ConHeuHol cucteMbl. CTpoeHue, uziydenue u sBositonns ComHia v 38e31. CTpoeHue U 3BOJ oIS
Bcenennoi. ['unoresa bosbimoro B3psiBa

IMoBTOpenue(34)

HpeZIMeTHbIe, METANMMPECAMETHBLIC U JIMYHOCTHBIC PE3YJbTATHI 0OCBOCHHUA
Kypca «@usuka» 9 kiace
IIpexMeTHbIE pe3yibTaThl:
BeinmyckHUK Hay4uuTCs:



o coOiroath paBmiia 0€30aCHOCTH M OXPaHBI TPYAa MpU padoTe ¢ y4eOHBIM U TA00PATOPHBIM 000PYIOBAHNEM;

. MTOHUMATh CMBICIT OCHOBHBIX (P3UYECKUX TEPMUHOB: (PH3UIECKOE TEJIO, PU3HUECcKOe sIBICHHE, (PHU3NIECKasi BEITMUNHA, €ANHUIIB H3MEPECHHUS;
. pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PELIUTH ITPH IIOMOIIH (PU3NIECKUX METO0B; aHAITU3UPOBATH OT/ACIBHBIC 3TAIbl TPOBEACHUS
HCCIIEIOBAaHUI U HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOAECHUN U OTIBITOB;

. CTaBHTB OMBITHI TI0 UCCIECIOBAHUIO (PH3MUECKUX SIBJICHUHN WM (PU3NIECKUX CBOMCTB TeJ 0€3 NCIOIh30BAHUS MPSMBIX H3MEPEHUH; TPH 3TOM

dhopmynupoBath mpobiaemMy/3aaady yaeOHOTo SKCIIEPUMEHTA; COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO 000PYI0BaHHUS; TPOBOJAUTH OIBIT U
(hopMyIupOBATH BHIBOBI.

o MIOHUMATb POJIb SKCIIEPUMEHTA B MIOJIy4€HUH HAYYHOU MH(OpMaILny;

J MIPOBOJUTH MPsIMbIE U3MEPEHNs (U3NUECKUX BEJIMUYMH: BPEMS, paCCTOSIHUE, Macca Tena, 00beM, cuia, aTMoc(hepHOe 1aBlIeHUE; IPU 3TOM
BBIOMpATH ONTUMAIbHBIN CIIOCO0 U3MEPEHUS U UCII0JIb30BATh MpOCTEiINe

. METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHNN;

J MIPOBOUTH HCCIIEIOBAaHKUE 3aBUCUMOCTEHN (PU3MUECKUX BETUYHMH C UCIOIB30BaHUEM MIPSMBIX U3MEPEHHIL: TPU AITOM KOHCTPYHPOBATh YCTAHOBKY,

(bUKCUPOBATH PE3yNIHTATHI MTOTYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIMYHMH B BHJIE TAOJIUII U TPadUKOB, JIEIaTh BBIBOJIBI 110 PE3yIbTaTaM
UCCIIEIOBAHUS;

. MIPOBOJUTH KOCBEHHbIE U3MEPEHHUS (PU3MUECKUX BEIMYMH: NPU BBIMOIHEHUN U3MEPEHHUM cOOMpaTh 3KCIEPUMEHTAIIbHYIO YCTAaHOBKY, CIEIYys
MPeI0KEHHOM MHCTPYKIIMH, BBIYUCIIATH 3HAUCHHUE BEIMYMHBI U AaHAJTM3UPOBATH MOJTYYEHHbIE PE3YIbTaThl C yYETOM 33JaHHON TOUHOCTH U3MEPEHUI;

. aHAJIM3UPOBATh CUTYALIUH IPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa, y3HAaBaTh B HUX MPOSBIICHUE U3YUYEHHBIX (U3NYECKUX SBJICHUN WU
3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOIIMECS 3HAHUS JJIs1 UX 0OBICHEHUS;

J MMOHUMATh IPUHLIUIIBI JEHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, YCIOBUS UX 0€30MaCHOTO UCHOJIH30BaHUS B IOBCETHEBHOM
KU3HU;

J WCIOJIb30BATh MIPH BBINOJHEHUHU YU€OHBIX 3a/1a4 HAYYHO-TIOMYJISIPHYIO JINTEPATypy O (PU3HUECKUX SBJICHUSAX, CIPABOYHbIE MaTEPHAIIbI, PECYPCHI
HNutepnera.

IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOEHUSI TeM SIBJISIIOTCS:

. MMOHUMAaHHE U CIIOCOOHOCTh OOBACHATH GU3NUYECKUE SIBJICHHS: MEXaHUUYECKOE JIBUYKEHUE, PABHOMEPHOE M HEPAaBHOMEPHOEIBUYKEHUE, UHEPIIHS,

BCCMUPHOC TATOTCHUC, PABHOBCCHUC TCJI, IPCBPAICHUC OAHOT'O B 1A MEXaHUYeCKOMI OHEPTUU B I[perfI, QJICKTPOMArduTHad UHAYKIUA, CAMOUHAYKIUA,



IIPEJIOMIICHUE CBETA, IUCIIEPCUs CBETA, IIOTJIOLIEHUE U UCITyCKaHUE CBETa aTOMaMHU, BOSHUKHOBEHHUE JIMHEWYAThIX CIIEKTPOB UCITYCKaHUA U
MIOTJIOLICHUS; PAJIMOAKTUBHOCTD, HOHU3UPYIOLUE U3ITYyYCHUS;

. MMOHUMaHHE M CIOCOOHOCTH OMUCHIBATh U OOBACHATH (PU3MUYECKHE SBJICHUS: IOCTYATEILHOE ABMKEHUE, CMEHA JTHS M HOUM Ha3emJie,
cBOOOTHOE Ta/ICHHE TEJI, HEBECOMOCTb, ABM)KEHHE TOOKPYKHOCTHU C MIOCTOSTHHOH 110 MOAYJIO CKOPOCTBIO, KOJICOAHUSI MaTEMaTHYECKOTO U
IIPYKUHHOTO MassiTHUKOB, PE30HAHC (B TOM YHUCIIE€ 3BYKOBOM ), MEXaHUUECKUE BOJIHBI, JUIMHA BOJIHBI, OTPa’KEHUE 3BYKA, 3XO;

3HaHUE U CLIOCOOHOCTH J1aBaTh OTPEACICHHUS/OTHCAHMS (PU3MUECKUX TOHSATHI: OTHOCHTEIBHOCTD JBIKEHHUS, TIEpBasi KOCMUYECKast CKOPOCTb,
pEeaKTUBHOE JIBUYKEHHUE; PU3NUECKUX MOJIEEN: MaTepralibHas TOUKa, CUCTEMA OTCUETa; PU3NYECKUX BEJIUUMH: [IEPEMELEHUE, CKOPOCTh
PaBHOMEPHOTO MPSMOJIMHEHHOTO JIBUXKEHUS,, MTHOBEHHAsI CKOPOCTh U YCKOPEHUE IIPU PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUXKEHUH, CKOPOCTh U
LEHTPOCTPEMHUTEIBHOE YCKOPEHHE NTPU PABHOMEPHOM JIBHKEHUU TeJla TI0 OKPYKHOCTH, UMITYJIbC; MAarHUTHOE T0JI€, TMHUM MarHUTHOM MHAYKIUH,
OJIHOPOJIHOE ¥ HEOTHOPOJHOE MAarHUTHOE T0JI€, MArHUTHBIN MTOTOK, IEPEMEHHBIN IJIEKTPUUYECKUI TOK, JJIEKTPOMAarHUTHOE I10JIE, JIEKTPOMArHUTHbIE
BOJIHBI, AJIEKTPOMarHUTHBIE KOJIEOaHUsI, PaIUOCBSI3b, BUIUMBII CBET; PU3NUECKUX BEJIMYMH: MarHUTHAsI MHAYKLNS, HTHAYKTUBHOCTb, IEPUOJ, YaCTOTa
U aMIUIMTY/1a 3JIEKTPOMAarHUTHBIX KOJIe0aHMi, MOKa3aTelu MPeIoMIIeHHs CBETa; paUOAKTUBHOCTD, alb(a-, 0eTa- U raMMma-

YyacTULIbl; GU3NYECKUX MOJIENIEH: MOJIENIN CTPOEHUSI aTOMOB, NpeioxkeHHbie J[. TomconoM u 3. Pesepdopnom; npoTOHHO-HERTPOHHAS MOJIENb
aTOMHOTO $i7Jpa, MOJIEJIb MIpoliecca JAeJIeHHUs siipa aToMa ypaHa; pU3NUYeCKUX BEIMUMH: MOTJIOLIEHHAs /1032 U3ydeHus], ko3 puineHT kayecTna,
SKBUBAJIEHTHAs 1034, IEPHO/ NIOJIypacIaja;

J YMEHHE U3MEPSATh: CKOPOCTb, MTHOBEHHYIO CKOPOCTh M YCKOPEHUE MPU PaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUKEHUU, IEHTPOCTPEMUTEIBHOE
YCKOpEHHUE MpU PaBHOMEPHOM JBM>KEHUH IO OKPYKHOCTH, Maccy, CUJTy, BEC, MOTEHIIHAIbHYIO U KHHETHUECKYIO SHEPTHUI0, MOLITHOCTb JI03bI
PaZMO0aKTUBHOTO U3ITy4eHUs! OBITOBBIM JI03UMETPOM;

. MMOHMMAaHKE CMbICJIa OCHOBHBIX (PM3NYECKUX 3aKOHOB: 3aKOHBI HbIOTOHA, 3aKOH BCEMUPHOTO TATOTEHHUSI, 3aKOH ['yKa, 3aKOH coXpaHeHus
VMITYJIbCA, 3aKOH COXPAHEHUs SHEPIUH,

3HaHHUE (HOPMYIHPOBOK, MOHUMAHKUE CMBICIIA M YMEHHE IPUMEHSATH 3aKOH MPEJIOMJICHHS CBeTa U paBuiio JIeHIa, KBaHTOBBIX ocTynaToB bopa; 3akoH
COXpaHEHUsI MACCOBOI'0 YMCJIA, 3aKOH COXPAaHEHUs 3aps/ia, 3aKOH PaIMOAKTUBHOTO pacliaja, IpaBUio CMELICHUS;

. BIIaJICHHE CII0COOAMU BBITIOTHEHUS PACUETOB IIPU HAXOXKACHUU: CKOPOCTH (CpeHell CKOPOCTH), ITyTH, BPEMEHHU, CUJIBI TSHKECTH, BEca Tela,
IUIOTHOCTHU TeJa, 00beMa, MacChl, CUJIbI YIIPYTOCTH, PABHOJCHCTBYIOIICH CUJI, IEHCTBYIOIIUX Ha TEJI0, MEXaHUYECKOU paboThl, MOIITHOCTH,
KMHETUYECKOM U MOTEHIIMAIbHON SHEPTUH, B COOTBETCTBHH C TIOCTABJICHHOMN 3a/auell Ha OCHOBaHHH MCII0JIb30BAHUS 3aKOHOB (PU3UKU;

L4 YMCHHEC HAXOAUTH CBsA3b MCIKAY Q)HSH‘IGCKI/IMI/I BEJIWYMHAMM: CHJION TSKECTH U MacCOMU T€JIa, CKOPOCTHU CO BPCMCHEM U IIYTCM,

L4 YMCHHC NIEPEBOANUTD (1)I/ISI/I‘IeCKI/Ie BEJINYMHBI N3 HeCUCTEMHBIX B CU 1 HaO60pOT;

L4 YMCHHC NTPUBOAUTD ITPUMEPBI TCXHUYCCKUX YCTpOﬁCTB H )KUBBIX OPraHu3MOB, B OCHOBC IICPCMCIICHUA KOTOPLIX JICKUT ITPUHIUIT PCAKTUBHOI'O
ABUXKCHUS; BHAHUC U YMCHUC O0OBACHATH YCTpOﬁCTBO n ,Z[eﬁCTBHC KOCMHUYCCKHUX paKeT-Hocheneﬁ;

L4 YMCHHE UCTIOJIb30BATD INOJTYYCHHBIC 3HAHHS B MMOBCEJHEBHOM KU3HU (6BIT, OKOJIOI'uA, OXpaHa OKp}I)KaIOH_[eﬁ CpeI[BI).

L4 3HaHHUC Ha3HAYCHU, YCTpOﬁCTBa U IIpUHOHAIIA JIENCTBUS TEXHUYECKUX YCTpOﬁCTBI BHGKTpOMexaHI/I‘leCKI/Iﬁ I/IHI[YI(LII/IOHHHﬁ reaeparop
NEpEMEHHOTO TOKa, TpaHC(i)OpMaTOp, KoJieOaTeIbHbIN KOHTYP, ACTCKTOP, CIICKTPOCKOII, cneKTporpaQ).

L4 BJIaJICHUC CII0CO0aMH BBITIOJTHEHUS pacyeToB I HAXOKACHHUA: EMKOCTU KOHACHCATOPA4, pa6OTBI QJICKTPUYCCKOTO IOJII KOHACHCATOpA,
OHEPTHUU KOHACHCATOPA,

° MMOHUMAHHUC CYTH MCTOZa CIICKTPAJIbHOI'O aHAJIN34a U €TO BO3MO)KHOCTCI71;



. YMEHUE MPUBOIUTH IPUMEPHI  OOBSICHATH YCTPONUCTBO M MPUHLIUI ICHCTBUS TEXHUYECKUX YCTPOMCTB M yCTAaHOBOK: cUeT YK I eiirepa,
Kamepa BuibCoHa, Iy3bIpbKOBast Kamepa, sIACPHBIN PEaKTOP Ha MEUICHHBIX HEUTPOHAX;

J YMEHHE U3MEPSTh

o BJIAICHUC SKCIICPUMCHTAJIbHBIMH MCTOIAMHU UCCIICAOBAHUA B ITPOLECCCC U3YUCHUA 3aBUCUMOCTHU MOIITHOCTHU U3JTYYCHUA IPOJYKTOB paciaga
pazioHa OT BpeMEHH;

o IMOHUMAHHUC CYTHU SKCIICPUMCHTAJIbHBIX METOJ0B UCCIICA0BAHNA YaCTUIL;

. YMEHHE UCI0JIb30BATh MOJyYEHHbIEC 3HAHUS B IOBCETHEBHOM JKHU3HHU (OBIT, 9KOJIOTHS, OXpaHa OKpPYXKalolel Cpe/ibl, TEXHUKA 0€3011aCHOCTU U
ap.).

J MIPEJCTAaBICHUE O COCTAaBe, CTPOCHUH, IPOUCXOXKACHUH 1 Bo3pacTe COIHEUHOH CHCTEMBI;

o YMCHUEC NPUMCHATH (1)I/I3I/I‘~IGCKI/IC 3aKOHBI IJIs o0bBsACHEHNS JABWKCHUSA IIJIAHET CoiHeuyHO CHUCTEMBI,

o 3HAHHUE U CIIOCOOHOCTH JaBaThb OHpG)IGHCHHSI/OHHC&HI/Iﬂ (bHSI/I‘IeCKI/IX IIOHSITHH: TCOUCHTPUUCCKAA U I'CIIMOLCHTPHUYICCKAad CUCTCMbI MHpPa,

. oobsacaenue cytu dpdexra X. Jlomepa; 3Hanne GopMyIMpOBKU U 00BsICHEHHE CyTH 3akoHa 3. Xab0na,

[ ]

3HAHME, YTO CYUIECTBEHHBIMU NTapaMeTPaMHM, OTIMYAIOLUIUMU 3B€3/1bl OT IUIAHET, SABJISIOTCS UX MAacChl 1 HICTOYHUKU SHEPTUH (TEpMOsiepHbIE
peakiuu B Heipax 3Be3]] U paJMOaKTUBHBIE B HEJPAX IJIAHET), YTO 3aKOH . Xab0sa aBUIICS SKCIEPUMEHTAIbHBIM MOITBEPKICHHUEM MOAETU
HecTalnoHapHOU BeeneHnHoi, oTkpeiTol A. A. @puaMaHOM;

. CpaBHMBATh (PU3NUYECKHE U OpOUTANIbHBIE TapaMETPhI IIJIAaHET 3€MHOM IPYMIIbI C COOTBETCTBYIOIIMMU MMapaMeTpaMi IUIAHET-TUTaHTOB U
HaxO0JIUTh B HUX 00IIIee U Pa3TNIHOE.

BbIyCKHHK MOJIY4YHT BO3MOKHOCTh HAYYHTHCH:

J 0CO3HaBaTh [IEHHOCTh HAYYHBIX UCCIIE0OBAHUI, pOJIb (PU3MKH B paCIIMPEHUH IIPEACTaBICHUN 00 OKpYKaroIleM MUPE U €€ BKJIaJ B yIy4llleHUe
Ka4yeCTBa JKU3HH;

. HCI0JIb30BATh MPUEMBI IOCTPOEHUS GUZNYECKUX MOJIENIEN, TOUCKA U GOPMYIUPOBKH JI0OKA3aTENbCTB BBIIBUHYTHIX THIIOTE3 TEOPETHUECKUX
BBIBOJIOB HA OCHOBE SMITUPUUYECKU YCTAHOBICHHBIX (PAKTOB;

J CpaBHHMBAaTh TOUHOCTb U3MEPEHUS (PU3NUECKUX BEIMYUH 110 BETUYMHE UX OTHOCUTENILHOM MOTPEIIHOCTH TP IPOBEACHUU IPSIMBIX U3MEPEHUN;
J CaMOCTOSITEJILHO MTPOBOJAUTH KOCBEHHBIE U3MEPEHUS U UCCIIeOBaHUSI (PU3UUECKUX BETUUYHMH C UCIIOJIB30BAHUEM PA3IMYHbIX CIOCOO0B

HU3MCPCHUA (l)I/ISI/I‘ICCKI/IX BCJIMYHMH, BBI6I/IpaTB cpe€acTBa
HU3MCPCHUA C YICTOM HCO6XOI[PIMOI>1 TOYHOCTH HSMCPCHHﬁ, 00OCHOBEIBATh BBI60p crnocoba HU3MCPEHUA, aICKBATHOI'O IMOCTaBJICHHOM 3aga4dc,
MMpOBOANUTH OLUCHKY JOCTOBCPHOCTHU ITOJIYYCHHBIX PE3YJIIbTATOB

MertanpeaMeTHbIe pe3yJIbTAThI:

MertanpeaMeTHble pe3ylibTaTbl 00ydeHus (pr3ruke B OCHOBHOM

IIKOJI€ BKITIOYAIOT MEXIPEAMETHbIE MOHATHS U YHUBEpCallbHbIEe YueOHbIe AeUCTBUS (PETYIATUBHBIE, TI03HABATEIbHbIE, KOMMYHUKATHBHBIC)
PeryastuBubie YY |

1. YMeHune caMoCTOSTENbHO ONPENeNTh 1€ 00ydeHus, CTAaBUTh U (GOPMYINPOBATH HOBBIE 3a/1a4 B yueOe U M03HaBaTeIbHOM JeITeIbHOCTH,
pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH MM03HABaTENbHOM AeATebHOCTH. O0ydaronuiicss CMOXKeT:

J aHAJIM3UPOBATH CYIIECTBYIOIINE U IUIAHUPOBATH OyAyIine 00pa3oBaTesIbHbIE PE3YyIbTaThl;

J UACHTHPUIMPOBATH COOCTBEHHBIE TPOOIEMBI U OTIPENIENIATH IIaBHYIO IPOOIEMY;



. BBIJIBUTATh BEPCUH PELIeHUs TPOOIeMsbl, (GOpMYIHPOBATH THIIOTE3bI, IPEABOCXUIIATH KOHEUHBIH Pe3yIbTaT;

. CTaBHTB 1IeJIb JICATEILHOCTH HAa OCHOBE OTIPEICIICHHON MPOOIEMBI ¥ CYLIECTBYIOIINX BO3MOYKHOCTEH;

. (bopmynupoBaTh ydeOHbBIEC 3a/1a41 KaK [Iaru JOCTH)KECHHUS MOCTABICHHOH 1IeNN IeSITeIbHOCTH;

. 000CHOBBIBATH LIEJIEBBIE OPUEHTUPHI U IIPUOPHUTETHI CCHIKAMU Ha LIEHHOCTH, YKa3bIBasi 1 000CHOBBIBAs JIOTHYECKYIO MOCIIEI0BATEILHOCTD
11aroB

2. YMeHHEe CaMOCTOSITEIHHO IJIAHUPOBATH MYTH AOCTHKEHUS 1eJIeH, B TOM YUCIIE aJbTePHATUBHBIC, 0CO3HAHHO BBIOMPATh Hanboee 3 eKTHBHBIC
crocoObI penieHns y4eOHbIX 1 MTO3HABATENbHBIX 3a7a4d. OOyJaromuicss CMOXKET:

o OTIpeNeNATh HEOOX0JMMbIE TeHCTBUE(ST) B COOTBETCTBUH C YUCOHOH 1 MO3HABATEIBHOM 3a/1aueii ¥ COCTABISATh aITOPUTM MX BBITIOJTHEHUS;

. 000CHOBBIBATh U OCYIIECTBIIATH BEIOOp Hanboee 3pPEeKTUBHBIX CIIOCOOOB pelIeHns yIeOHBIX U MO3HABATEIBHBIX 337a4;

J OTpeAEATh/HaX0IUTh, B TOM YHCJIE U3 IPEVI0KEHHBIX BAPUAHTOB, YCIIOBHUS IS BBIIIOJIHEHUS Yy4eOHOM U MMO3HAaBATEIbHO 3a/1auH;

J BBICTPaNBAaTh )KM3HEHHBIE IJIaHbI Ha KPaTKOCPOYHOE Oy yiiee (3asiBIIsITh 1IeJIEBble OPUEHTUPHI, CTABUTh aJIeKBaTHbIE UM 3aJjaul ¥ IIpe1araTh
NeNCTBUS, YKa3blBasg U 000CHOBBIBAs JIOTMYECKYIO MTOCIIEI0BATEILHOCTD LIAroB);

J BBIOMPATh U3 MIPEITIOKEHHBIX BAPUAHTOB U CAMOCTOSATEIBHO UCKATh CPEJICTBA/PECYPCHI ISl PEILICHUS 3a4a4u/A0CTUKEHUS LIENH;

o COCTaBJIAT IJIaH PEIIeHUs POOIeMBbI (BBITOJIHEHHUS MPOEKTA, TPOBEICHUS NCCIEOBAHUS);

J OTIPEENATh MOTEHIMAIbHBIE 3aTPYAHEHUS IPU pElIeHUH Yy4eOHON 1 TIO3HABATENIbHOM 3a/1aul M HAXOAUTh CPEACTBA I UX YCTPaHEHUS;

J OTHCHIBATh CBOM OMBIT, 0(OPMIISisl €T0 IS Tepeiadnl JPYTUM JIFOIIM B BUJIE TEXHOJIOTHH PELIEHUS TPAKTUUECKUX 3a/1a4 OTPEIeIEHHOTO

KJiacca;
J IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAUBHIYyaJIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCUTh CBOM JCHCTBUS C MJIAaHUPYEMBIMU Pe3yJIbTaTaMU, OCYILECTBIISATH KOHTPOJIb CBOEH JESITELHOCTH B MPOLIECCE TOCTHKEHUS
pe3ynbTaTa, OmpeaessaTh CHOCOObI JCHCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUH M TPEOOBaHMM, KOPPEKTUPOBATH CBOU JICUCTBHS B COOTBETCTBHUH C
M3MeHsoIencs curyarueid. O0yJaromuicss CMOKET:

o OIpeNeNATh COBMECTHO C IIEIar0rOM U CBEPCTHUKAMH KPUTEPHUHU IIJIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUU OLICHKH CBOEH yueOHOM
JESITEIbHOCTH;

o CHCTEMaTU3UPOBATh (B TOM YHCJIE BBIOMPATh IPUOPUTETHBIE) KPUTEPUH INIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH IESTEIbHOCTH;

o 0TOMpaTh MUHCTPYMEHTHI [UI OLICHUBAHUS CBOCH AEATEIbHOCTH, OCYILECTBIIATE CAMOKOHTPOJIb CBOEH AEATEIIBHOCTH B PAMKAX MPEI0KEHHBIX
yCIOBUH U TpeOOBaHUI;

. OLICHUBATH CBOIO AEATEIBHOCTD, apIYMEHTUPYS IPUYHUHBI JOCTUKEHUS NN OTCYTCTBUS IUIAHUPYEMOTO PE3YJIbTaTa;

. HaXO0JIUTh JOCTATOUYHbIE CPE/ICTBA AJIS BHITOJIHEHUS YU€OHBIX IeHCTBUN B M3MEHSIOIIENCS CUTYallMK U/UITU IIPY OTCYTCTBUU IIJIAHUPYEMOTO
pe3yJbrara;

. paloTasi o cBOeMy IlJIaHy, BHOCUTh KOPPEKTHBBI B TEKYILYIO JICATEIbHOCTh HA OCHOBE aHaJIM3a M3MEHEHUN CUTYalluu JUIs IOJy4EeHUs
3aIlJIAaHUPOBAHHBIX XapAKTEPUCTUK MTPOIYKTa/pe3yIbTaTa;

. YCTaHABJIMBATh CBSA3b MEXK/y II0JYYCHHBIMHU XapaKTEPUCTUKAMU MPOLYKTA U XapaKTEPUCTUKAMHU IIPOLECCa IEATEIbHOCTH U 110 3aBEPILICHUN
JEATENBHOCTH MpeIaraTb U3MEHEHNE XapaKTEPUCTUK MpoLecca IS MOJIyYEHHs YIyUIIEHHBIX XapaKTepUCTUK IPOIYKTa;

. CBEPATH CBOM JICUCTBUS C LIEIIbIO U, IPU HEOOXOUMOCTH, UCIIPABIATH OLIMOKH CAMOCTOSITENBHO.

4. YMeHHE OLICHUBATh MPaBHUJIbHOCTH BBIITOJIHCHHU A y‘IC6HOI>i 3aga4u, COOCTBEHHBIE BOBMOXKHOCTH €€ pCHICHUA. O6yqa10m1/117105{ CMOXCT:



. OTIPENIeNATh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH ) BHIIOJIHEHUS YI€OHOH 3a/1a4H;

L aHaJII/I?;I/IpOBaTB 158 OGOCHOBBIBaTb HpI/IMeHeHI/Ie COOTBGTCTBYIOH_[CFO I/IHCTPYMGHTapI/ISI JJIA BBITIOJTHCHUA lee6H0171 3aJa4du,

L CBO60[[HO ITI0JIB30BATHCA BBIpa6OTaHHBIMI/I KpI/ITepI/ISIMI/I OLCHKHU U CaMOOLCHKH, UCXO4 U3 INCJIN 1 UMCIOIITUXCA CpeIICTB, pa3JII/I‘-IaSI pe3yJIBTaT n
CIIOCOOBI JICHCTBUIA;

L] OILICHUBATH HpOIIYKT CBOCI\/JI OCATCIIBHOCTH 110 3aIaHHBIM I/I/I/IJII/I CaMOCTOATCIIBHO OHpeIleJ'IeHHI)IM KpI/ITCpI/IFIM B COOTBETCTBHUHU C LICIIBIO
JEATENBHOCTH;

L] O6OCHOBBIB8,TI) JOCTHKUMOCTDH LICJIIN BI>I6paHHI>IM CHOCO6OM Ha OCHOBEC OIICHKH CBOUX BHYTpeHHI/IX pecprOB nu IIOCTYHHBIX BHCIITHUX
PECypCOB;

. (UKCHPOBATH U AaHATM3UPOBATH JMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Biianenre oCHOBaMU CaMOKOHTPOJISI, CAMOOIICHKH, IPUHSTHSI PEIICHUI U OCYIIECTBICHHS OCO3HAHHOTO BBIOOpA B YIeOHOU 1 MO3HABATEITLHON
nesTenbHOCTH. OOYyJarOIINIICS CMOXKET:

J HaO0JI01aTh U AaHAJTM3UPOBATh COOCTBEHHYIO YU€OHYIO U MIO3HABATEIbHYIO JAESATENbHOCTD U IEITEIbHOCTD IPYTUX 00YUaroIuXCs B IpOLecce
B3aMOIIPOBEPKH;

J COOTHOCHTH peajibHbIE U IJIaHUPYEMbIE PEe3yIbTaThl MHAUBUIya IbHOM 00pa30BaTEeIbHOM ACSITETLHOCTH U JIENIaTh BHIBOIBL;

J MIPUHUMATD pellleHne B yUeOHOU CUTyal[Mi U HECTH 32 HErO OTBETCTBEHHOCTH;

J CaMOCTOSITENIBHO OTIPEIENIATh MPUYMHBI CBOET0 YCIeXa WM HEyCIeXa U HaXOJUTh CIIOCOOBI BBIX0/Ia U3 CUTYaI[MH HeycIexa;

J PETPOCIEKTUBHO OMPEENATh, KaKue AeUCTBHUS 10 PELIEHUI0 y4eOHOM 3a1a4u WM TapaMeTphl ITUX JAeHCTBUMN MPUBEIH K MOJTyYECHHIO
MMEIOLIErocs MPOAYKTa yueOHOM e TeIbHOCTH;

. JE€MOHCTPUPOBATH MIPUEMBI PETYIISIIUHU MCUX0(DU3HOIOTHUECKUX/IMOIIMOHATBHBIX COCTOSHUM I TOCTHXKEHUs d(h(eKTa yCrnoKoeHHsI

(ycTpaHeHUsT SMOIMOHAIBHOM HANPSHKEHHOCTH ), A (heKkTa BOCCTaHOBJICHUS (0CTa0IeHUsI POSBICHNUN yTOMIIEHHUs ), 3P (deKTa aKTUBU3AIIUN
(TOBBIIIEHUS TICHXO(U3HOTIOTUUECKON PEAaKTUBHOCTH ).

Ilo3naBareibHble YY /I

6. YMeHue onpeaensTh NOHATHUS, CO3/1aBaTh 0000IEeH s, yCTaHABIIMBATh aHAIOTUH, KJIACCU(PUIIMPOBATH, CAMOCTOSATEIBHO BHIOMPATh OCHOBAHUS U
KpUTEpUU JUIsl KiaccuPUKaIiK, yCTaHABINBATh IPUUNHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTD JIOTUYECKOE PACCYXKACHHUE, yMO3aK/IIoueHue (MHAYKTUBHOE,
JeTyKTUBHOE, 110 aHAJIOTUH) U JIeNaTh BbIBOABL. OO0yJaromuics CMOXKET:

J M0I0MPATh CJIOBA, CONOTYUHEHHBIE KITFOUEBOMY CIIOBY, OIPEIEISIONINE €ro IPU3HAKU U CBOIICTBA;

BBICTPAUBATh JIOTUYECKYIO LIETIOUKY, COCTOSIIYIO U3 KIIOUYEBOTO CJIOBA M COTIOAUYMHEHHBIX MY CIIOB;

BBIJCIIATH OOIINIA PU3HAK ABYX UM HECKOJIBKUX MPEIMETOB WIIH SBJICHUI U 00BACHATH UX CXOJICTBO;

00BEAMHATH IPEIMETHI U SBIICHUS B TPYIIIIBI [10 ONPEeICHHBIM MTPU3HAKaM, CPaBHUBATh, KIIACCU(PHUIIMPOBATH U 000011aTh (PAKTHI U SBICHHUS;
BBIICTISTH SIBJICHHE U3 OOIEro psjia IPYTUX sIBJICHHUIA,

OTIpeAeTsATh 00CTOSATENHCTBA, KOTOPHIE MPEIIIIECTBOBAN BOSHUKHOBEHHIO CBSI3U MEXKY SIBICHUSIMU, U3 STUX OOCTOSITENLCTB BBIJCIATh
OTIpeIeIISIONINE, CTIOCOOHBIE OBITh MPUUUHON JTAHHOTO SIBJICHHUS, BBISBIIATH IPUYHHBI U CIEACTBHUS SIBICHUN;

L4 CTPOUTH PACCYKACHUC OT O6IJ_[I/IX 3aKOHOMepHOCTCI71 K YaCTHBIM SIBJICHUSM U OT YAaCTHBIX SABJICHUM K 06H_II/IM 3aKOHOMEPHOCTAM;
L4 CTPOUTH PACCYKJACHUC Ha OCHOBC CPABHCHUS IIPEIAMETOB U ﬂBHeHHﬁ, BBLACIIAA IPU 9TOM O6H_II/IG IMPU3HAKHU,
L4 H3jiaraTthb MoJIy4CHHYIO I/IH(bOpMaI_[I/IIO, HUHTCPIIPETUPY: €€ B KOHTCKCTC pCI.HB.CMOfI 3aaa4u,



o CaMOCTOSITEIIHO YKa3bIBaTh Ha HH(OPMAIIHIO, HYKJAIOIYIOCS B IPOBEPKE, MIpeIaraTth ¥ MPUMEHSThH CIIOCO0 MPOBEPKH JJOCTOBEPHOCTH
uHpOpMaLnu;

J BepOATN30BaTh YMOIMOHAIILHOE BIICYATIICHIE, OKa3aHHOE Ha HETO HCTOYHUKOM;

o OOBSICHSTH SIBJIICHUS, TPOIIECCHI, CBSI3U M OTHOIIICHUSI, BBISBIISIEMBIC B XO/I€ TIO3HABATEILHOM M UCCIICIOBATEIILCKOM IEATEIBHOCTH (IPUBOJHUTH
00BsICHEHUE ¢ U3MEHEHUEM (POPMBI IPEIICTABICHUS; 00BICHATD, IETATH3UPYSI WU 0000111as1; OOBSICHATD C 33JJAHHON TOYKHU 3PCHHUS);

o BBISIBJISATH M Ha3bIBATh IPHYUHBI COOBITHS, SIBIICHHSI, B TOM YHCJIC BO3MOXKHBIC / HarboJiee BEPOSITHBIC PUYNHBI, BO3MOKHBIC ITOCIICICTBHUS
3aJJAaHHOW MTPUYMHBI, CAMOCTOSITEIIBHO OCYIIECTBIISIS IPUIUHHO-CJICICTBEHHBIA aHAJIH3;

J JIeNIaTh BBIBOJ] HA OCHOBE KPUTHYECKOTO aHAJIN3a Pa3HbIX TOUYEK 3PEHUS, IOITBEPIKIaTh BEIBO COOCTBEHHON apryMEHTAIMCH HITH

CaMOCTOSITEIIEHO TIOJTYYCHHBIMU JTAHHBIMH.
7. YMeHue co3/1aBaTh, IPUMEHSTh U IPe0OPa30BhIBATh 3HAKHM U CUMBOJIBI, MOJICITH ¥ CXEMBI JUISl PEIICHUS YUeOHBIX U ITO3HABATEIIHLHBIX 3a/1a4.
OO0yuaromuiicst CMOXKeT:

0003HaYaTh CHMBOJIOM ¥ 3HAKOM TIPEIMET U/WITN SBIICHHE;

OTIPEJIEIIATH JJOTMYECKHUE CBSI3M MEXTy TPEIMETAMHU U/HUITN SIBIICHUSMH, 0003HAYATh JIaHHBIE JIOTHYECKHE CBS3H C IOMOIIBIO 3HAKOB B CXEME;
co3aBaTh aOCTPAKTHBIN WM pealibHbIN 00pa3 mpeaMeTa u/uiH SIBJICHUS;

CTPOUTH MOJIETIb/CXEMY Ha OCHOBE YCIIOBHH 3aJ1a4¥ W/WJIH CIIOC00a ee PEIIeHNS,

CO3/aBaTh BepOATbHBIC, BEIIECTBEHHBIC U MH(OPMAITMOHHBIE MOJICITH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTA IS ONIPEICTICHIS
crioco0a permreHus 3a/1aui B COOTBETCTBHH C CHTYallueH;

J peoOpa30BbIBATH MOJIEIIH C IIEJIbIO BBISIBICHMSI OOIINX 3aKOHOB, OMIPEIEISIIOIINX TaHHYIO TPEIMETHYI0 00J1acTh;

. MEPEBOANUTD CIOXKHYIO 110 COCTaBY (MHOTOACTIEKTHYIO) HH(OpMaInio U3 rpaduaeckoro uim GopMaaIn30BaHHOTO (CHMBOJIBLHOTO) MTPEACTABICHUS
B TEKCTOBOE, 1 HA00OPOT;

8. CTpouTh CXeMy, aJITOPUTM JIEHCTBUS, UCTIPABISATH UJIM BOCCTAHABIMBATH HEM3BECTHBIN paHee alrOPUTM Ha OCHOBE UMEIOIIETOCs 3HaHUS 00
00BeKTe, K KOTOPOMY IIPUMEHSETCS aITOPUTM;

J CTPOUTH JOKA3aTeJIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

J aHAJIM3UPOBATH/PEPIIEKTUPOBATH OTBIT Pa3pabOTKU U peaiu3aluy yieOHOTO MTPOEKTa, UCCIeI0BaHUS (TEOPETUUECKOTO, SMIUPUUYECKOTO) Ha
OCHOBE NPE/UI0KEHHOM MPoOIEMHON CUTYaIlNH, TIOCTABICHHOM LIeTTH 1/UITU 3aJJaHHbIX KPUTEPUEB OIICHKH MPOIYKTa/ pe3yibTaTa.

9. CmbiciioBoe uteHne. O0yqaronuics CMOXKET:

. HaXOJHTh B TEKCTE TpeOyeMyro nHGOopMaLrio (B COOTBETCTBUU C IIENIIMU CBOEH 1€ATEIHLHOCTH);

OpPUEHTHPOBATHCS B COJIEP>KAaHUU TEKCTa, IOHUMATD [EIOCTHBINA CMBICI TEKCTA, CTPYKTYPUPOBATh TEKCT;

yCTaHABIUBATh B3aUMOCBSI3b OTMIMCAHHBIX B TEKCTE COOBITUM, SIBIIEHUH, ITPOLIECCOB;

PE3IOMHUPOBATH INIABHYIO UJICIO TEKCTA;

KPUTHUYECKU OLIEHUBATh COJIepKaHKe U PopMy TEeKCTa.

10. ®opmupoBaHUe U Pa3BUTHE FIKOJOTHYECKOTO MBIIIJICHHS, yMEHHE IPUMEHSTH €T0 B M03HABATEIBHON, KOMMYHUKATUBHOM, COIIMATIbHOM IPAKTHKE U
npodeccroHanbHO# opreHTanuu. OOyJaronUics CMOXKET:

o OTIpeNieNATh CBOE OTHOILIEHHE K IPUPOJIHOM Cpeae;

o aHAJIM3UPOBATH BIMSHHE YKOJOTUIECKUX (PAaKTOPOB HA CpeAy OOUTaHUs KUBBIX OPTaHU3MOB;
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IIPOBOJUTH IPUYMHHBINA U BEPOSITHOCTHBINA aHAJIM3 DKOJIOTUYECKUX CUTYALIM;

MIPOTHO3UPOBATh U3MEHEHHUS CUTYAIMH IIPU CMEHE ACHCTBHUS 0THOTO (paKTOpa Ha IeiicTBHE Ipyroro (akropa;

pacIpOCTPaHATh KOJOTHMYECKHUE 3HAHNS U y4aCTBOBATh B IPAKTUYECKUX JEJIaX 110 3allUTE OKPYXKAIOIIEH CPEbL;

BBIPA)KaTh CBOE OTHOLIEHUE K IPUPOJIE UEPE3 PUCYHKH, COUNHEHUS, MOJEIIH, IPOEKTHBIE PaOOTHI.

11. Pa3BuTHE MOTUBAIIMH K OBJIAJIEHUIO KYJIBTYPOH aKTUBHOTO UCIIOJIb30BAHUS CJIOBape U IPYTUX MOUCKOBBIX cUCTEM. OOyUaroLIuics CMOXKET:

. OTIPEICIIATH HEOOXO0IMMBIC KITFOUCBBIC IIOMCKOBBIC CIIOBA U 3aIIPOCHI;

. OCYILECTBJIATh B3aUMOJICMCTBUE C 3JIEKTPOHHBIMU IOMCKOBBIMU CUCTEMAMHU, CIIOBAPSAMU;

. (hopMHUPOBATH MHOKECTBEHHYIO BEIOOPKY M3 TIOMCKOBBIX HCTOUHUKOB ISl 00BCKTHBHU3AIH PE3YIbTATOB IIOKUCKA,
. COOTHOCHUTB IIOJIy4EHHBIE PE3YyJIbTaThl IOUCKA CO CBOEH IEATEIBHOCTBIO.

KommyHnukatusHubie YY /|

12. YMeHue OpraHi30BBIBaTh y4eOHOE COTPYIHUIECTBO U COBMECTHYIO JIETEILHOCTD C YUUTENIEM U CBEPCTHUKAMU; padOTaTh HHIANBHUIYAIEHO U B
TpyIe: HAXOIUTh 00IIee pelIeHne 1 pa3peniath KOHQIUKTH Ha OCHOBE COTJIACOBAHUS IMO3UIMHA U y4eTa HHTEPECOB; POPMYINPOBATH,
apryMEeHTHPOBaTh U OTCTaWBaTh CBOE MHEHHE. OOyUaromuics CMOXKET:

o OTIPEIeINIATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATENBHOCTH;

J UTpaTh ONPEAETICHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;

. MIPUHUMATh MO3ULIMIO cOOeCeTHUKA, TOHUMAsl TO3HUIIMIO JIPYTOTo, pa3inyaTh B €ro pedr: MHEHUE (TOUYKY 3pEHHUsI), 10Ka3aTeIbCTBO (apryMEeHThI),
(akThl; TUIIOTE3bl, AKCUOMBI, TEOPHH;

o OIpeNeNATh CBOU ACUCTBUS U JEUCTBUS ApTHEPA, KOTOPbIE CIIOCOOCTBOBAIM MITU IIPEMATCTBOBAIN PO JYKTUBHOM KOMMYHHUKALIUY;

o CTPOMTH MO3UTUBHBIE OTHOILIEHUSI B IpoLiecce yUeOHOH U MO3HABATEIbHOMN JEATEIbHOCTH;

o KOPPEKTHO ¥ apryMEHTHPOBAHO OTCTaUBATh CBOIO TOUKY 3p€HHs], B JUCKYCCUU YMETh BBIABUIaTh KOHTPAPI'YMEHTHI, Iepedpa3upoBaTh CBOIO
MBICTIb (BIa/ICHME MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH);

o KPUTHYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM NPU3HABATh OLIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) U
KOPPEKTHPOBATH €ro;

o IIpeUIaraTh albTePHATUBHOE PellIeHHE B KOH(DIMKTHON CUTYaLlUu;

o BBIJIEJIATH OOLYIO TOUKY 3PEHUS B JUCKYCCUU;

J JIOrOBApPUBATHCS O MIPABUIIAX U BONpPOCcaX il 00CYKAECHUS B COOTBETCTBUU C IOCTABJICHHOM Nepe Ipynoi 3a1a4ei;

J OpraHu30BBIBATh YU€OHOE B3aMMO/ICHCTBHE B I'pyIe (ONpeAesITh 00Iue Lesd, paclpeaesaTh PO, JOTOBapuUBaThCs APYT C APYroM U T. 11.);
J YCTPaHATh B PAMKaXx JMajora pa3pblBbl B KOMMYHUKAIMH, 00YCIIOBIEHHbIE HETOHUMaHUEM/HEIPUATHEM CO CTOPOHBI COOECEHUKA 3a/1a4H,

(bOpPMBI WK COIEPIKAHHUS TUAJIOTA.

13. YMeHHe 0CO3HAHHO MCII0JIb30BaTh PEUEBBIC CPECTBA B COOTBETCTBHUH C 331a4cii KOMMYHHKAIIMU JJIs1 BBIPOKEHHS CBOMX YYBCTB, MBICIICH U
noTpeOHOCTEH /IS IJTAHUPOBAHUS U PETYIISIIUN CBOCH NESITEIbHOCTH; BIIAJICHUE YCTHOM Y MUChbMEHHOM PEYbl0, MOHOJIOTHYECKOW KOHTEKCTHON PEYbio.
OOy4Jaromuics CMOXKET:

o OIIpeJIeIATh 3a/1auy KOMMYHHUKAIIMK U B COOTBETCTBHHU C HEM 0TOMpaTh peueBble CPEJICTBRA,
o 0TOMpaTh U UCHOJIb30BATH PEUEBbIE CPEICTBA B MPoliecce KOMMYHHMKAIIUU C APYTMMH JIFOJbMHU (IMAJIOT B Iape, B MaJIOW IpyIIe U T. 11.);
J MPEJCTABIATh B YCTHON MITM MUCBbMEHHON (hopMe pa3BepHYTHIH IJIaH COOCTBEHHO NESTEILHOCTH;
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coOIII01aTh HOPMBI TyOJIMYHOM peyH, perjaMeHT B MOHOJIOT€ U TUCKYCCHH B COOTBETCTBUU C KOMMYHHKATUBHOM 3aaueii;

BBICKa3bIBATh U 000OCHOBBIBAaTh MHEHHUE (CY)KJICHHE) U 3alpalllBaTh MHEHUE ApTHEPA B paMKax AUAJIora;

MPUHUMAThH PELICHUE B X0JI€ AMAJIOTa M COTTIAaCOBBIBATD €T0 C COOECEHUKOM;

CO03/1aBaTh MMCbMEHHBIE «KJIMIIMPOBAHHbBIE» U OPUTMHAIIbHBIE TEKCTHI C UCIIOIb30BaHUEM HEOOXOAUMBIX PEUEBBIX CPE/ICTB;

WCIOJIb30BaTh BepOaIbHBIE CPEACTBA (CPEACTBA JIOTUIECKOH CBS3M) IS BBIACIICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIICHHS,
MCTIOJIb30BaTh HEBEPOAIbHBIC CPEICTBA WIIM HATJISTHBIC MAaTePHAIIBI, TOITOTOBJICHHBIE/OTOOpAaHHbIE IO/ PYKOBOJCTBOM YUHUTEIIS;

JIEJIaTh OLIEHOYHBIN BBIBOJI O JOCTHKEHHUH L€ KOMMYHHMKALIMN HENOCPEICTBEHHO MOCIIE 3aBEPIICHUS] KOMMYHUKATUBHOTO KOHTAKTa U
000CHOBBIBATH €T0.

14. ®opmupoBaHUE U pa3BUTHE KOMIETEHTHOCTH B 00JIaCTH MCIOJIb30BaHUs HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHooruil (nanee — UKT).
OO0yuaromuiicst CMOXKeT:

. L[eJIeHaNPaBJIeHHO UCKATh M UCIIOJIb30BaTh HH(OPMALIMOHHBIE PECYPCHI, HEOOXOIUMBIE /IJIs pellIeHUs] Y4eOHBIX U MPAKTHUECKUX 3a/1a4 C
nomo1sto cpencts MKT;

. BBIOMpATh, CTPOUTH U UCIIOJIB30BATh a/IEKBaTHYIO0 NH(OPMALIMOHHYIO MOJIEIIb JJIS IEpEayll CBOUX MBICIIEH CpeICTBAMU €CTECTBEHHBIX U
(OopMabHBIX SI3BIKOB B COOTBETCTBHUHU C YCIOBUSIMU KOMMYHUKAIIUU;

. BBIIEIATH HH(GOPMAIIMOHHBIN acleKT 3a/1a4M, OTIEPUPOBaTh JaHHBIMHU, UCIOJIB30BaTh MOJIEIb PEIICHUS 331a4H;

. MCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKJIIOUasi BBIOOP aJIeKBAaTHBIX 3a/1a4e€ HHCTPYMEHTAIbHBIX TPOTPaMMHO-aNMapaTHBIX CPEJICTB U

CEpBUCOB) ISl penieHus HH(GOPMAITMOHHBIX 1 KOMMYHHKAIIHOHHBIX Y4eOHBIX 3a/1a4, B TOM YHCJIC: BEIYMCICHHE, HATMCAHUE ITMCEM, COYHHEHHH,
TOKJIa/I0B, peepaTtoB, co3aanue Mpe3eHTAIMHA U Ip. ;

o WCITIOJIb30BaTh HH(DOPMAITHIO C YYETOM 3THYECKUX H IPABOBBIX HOPM;

o co3zaBaTh MH(GOPMAITHOHHEIE PECYPChl PA3HOTO THIIA U TSI PA3HBIX ayIUTOPHH, COOM0AATh HH()OPMAIIMOHHYIO TUTHEHY U TIpaBUIIa
HH(pOPMAITMOHHOW 0€30MaCHOCTH.

JInyHOCTHBIE Pe3yabTATHI:

L4 C(bOpMHpOBaHHOCTB IIO3HaBaTCJIbHBIX HHTCPECOB HA OCHOBE
L4 Pa3BUTHUA UHTCIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEM ydaluiuxcs,
L4 Y66)KI[GHHOCTB B BOBMOYKHOCTH IIO3HAHUS IIPUPOAbI, B H606XO,Z[I/IMOCTI/I Pa3yMHOTO UCIIOJIb30BAHU I[OCTI/I)KCHI/Iﬁ HAayKHu U TEXHOJIOT NI JJIA

JanbHEHNIIero Pa3BUTHA YCIIOBCUCCKOI'O O6H.I€CTBa, YBAKCHHUC K TBOPLAM HAYKU U TEXHUKH, OTHOILICHUC K (1)143141(6 KaK 3JICMCHTY O6H.[€‘I€J'IOB€‘I€CKOI>1

KYJIBTYpBI;
CaMOCTOSTEJIbHOCT B IPUOOPETEHNH HOBBIX 3HAHUN M MPAKTUUECKUX YMEHUIA;
TOTOBHOCTH K BBIOOPY *KU3HEHHOT'O IIYTH B COOTBETCTBUU

¢ COOCTBEHHBIMHM UHTEPECAMU M BO3MOXKHOCTIIMH;

MOTHBALU 00pa30BaTEIbHON 1€ATENFHOCTH IIKOJILHUKOB

Ha OCHOBE JIMYHOCTHO-OPUEHTUPOBAHHOIO TIOIX04;

(bopMupoBaHHE LIEHHOCTHBIX OTHOIIEHHH JAPYT K APYTY,

YUHUTEII0, aBTOPaM OTKPBITUH U U300peTeHUH, pe3yIbTaTaM 00yueHHs..
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TemaTn4yecknii NOYpPO4YHbBIH IVIaH H3y4eHHusi yueOHOoro npeamera «Pusukay

No Paznen Tema ypoka Kosmmue | KonTpoJsibHbIe
YpOK (kos1-BO ctBo | Pabotsl (yka3biBaeTcs
a 4acoB) 4acoB | UCTOYHHK, CTp)
1. 1.3akoHbI BBoHBII HHCTPYKTaX B KaOnHEeTe (PU3MKH. MaTtepruaibHas TOuKa.
B3auMoieiicTB |Cucrema oTuéra
us u
2. [Tepemenienue.
TIBUKCHUS
23yacoB
3. ( ) Onpenenenre KOOPAUHATHI IBUKYIIETOCS Tea
4. [Tepemernienvie npu NpSMOITMHEHHOMPABHOMEPHOM/IBIKECHHH:
5. [IpsimosnHEHOEpaBHOYCKOPEHHOEABIKEHNE: MIT'HOBEHHAsICKOPOCTh,
Yckopenue.
6. CKOpoCTh MPSIMOJIMHEWHOTO PABHOYCKOPEHHOTO ABMXKEHHUs. [ "paduk
CKOPOCTH.
7. Ilepemeruienne npy NPsMOIMHENHOMPABHOYCKOPEHHOM/IBIDKEHHH:
8. Ilepemertienrie npu MPsIMOIMHEHOMPABHOYCKOPEHHOM/IBIKEHNHOE3
Ha4aJIbHOMCKOPOCTH
Q. JlaGoparopnas padora Nel «/ccnenoBaHepaBHOYCKOPEHHOTOIBMXKEHUS [udposas nabopatopust 1o Gpu3nke
0€3Ha4aJIbHOWCKOPOCTI
10. OTHOCHUTENBHOCTD IBUKEHUS ¢/p5 MmapoH
11. NuepunanansHble cucteMsl oTcuéra. 11epssiii 3akoH HeroToHa
12. Bropoii 3akoH HeroToHa.
13. Tpernii 3akon HeroToHa.
14. CBoboaHOEnaIeHUETEN
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15. JIprokeHue Tena, OpOIIeHHOTO BEPTUKAITLHO BBepX HeBecoMOCTb. [Mudposas maboparopust 1o Gu3nKe
JlaboparopHas padora Ne2 «J13mepeHne yckopeHus CBOOOTHOTO MafeHNs

16. 3aKOH BCEMHPHOTO TSTOTEHHUSL.

17. YckopeHnue cBoOOTHOTO TIaICHUS Ha 3eMJIe U IPYTUX HeOeCHBIX Temax |1

18. [IpssMonMHENHOE 1 KPUBOJIMHENHOE JBUKEHNUE. [[BU)KEHME Tena 1o 1
OKPYXHOCTH C ITOCTOSIHHOM 1O MOJTYJTFO CKOPOCTBIO.

19. Pemenwue 3amau 1

20. Nmnynbe Tena. 3akoH cOXpaHEHHs UMITYITbCa 1

21. PeaxtuBHOE nBmkenne. PakeTwl. 1

22. BriBo/1 3aK0OHA cOXpaHEHUS MEXaHUIECKON YHEPTUI

23. KonTposabHas padora Nel no Temmne «3aK0HbI B3aUMOAeiiCTBUA 1 [udposast maboparopus mo hpuzmke
ABUKEHUS TeJD»

24, 2 .Mexaanuecku | KosebarensHoe asrokenye. CBoOOHbIE KOJICOaHUS. .. 1

€ KoneOaHus u
25, |poHbL 3Byk (12| BemiHHbL, XapaKTEPU3YIOLIHE KOICOATEEHOE ABIDKCHIE 1
4acoB)

26. JlaGopaTtopnas padora Ne3«lccrnenoBanrue 3aBUCUMOCTH TIEPHOJIA U 1 [Hudposast maboparopus 1o Gpuzuke
4acTOTHI CBOOOIHBIX KOJIEOAHHUI HUTSHOTO MasiTHUKA OT €T0 JJTUHBD»

27, 3aryxatouiye kojaeOaHus. BeiHyXIeHHbIE KoJleOaHus 1

28. Pe3zonanc. 1
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Tpancdopmarop.

29. Pacmipoctpanenune konebanuii B cpene. BomHbl 1

D. JlinHa BosiHbl. CKOPOCTh paclpoCTpaHEHUsI BOJIH. 1

31. HcTounnku 3ByKa. 3ByKOBbIE KOJICOAHHS 1

32. BricoTa, TeMOp ¥ TPOMKOCTB 3BYKa 1

33. Pacrmipoctpanenue 3Byka. 3ByKOBBIC BOJIHBI. 1

34. KounrpoJjibHast padora Ne2 o reme «Mexannueckue koedanusim |1 Mapon A.E. ®usnka.9 xinacc: yue6Ho-
BOJIHBI. 3BYK». METOIMYECKOE

nocoowue,e.a.Mapon.M. [Ipoda,2018c.105-108
35. OTtpakeHue 3ByKa. 3BYKOBOM pe30HAHC 1
36. 3. MarHuTHOE T0JIe 1
DIEeKTPOMArHUT
37.  |Hble HampasiieHne Toka 1 HanpaBJIeHUE JTMHUA €r0 MAarHUTHOTO TTOJIS. 1
apneHns(16244 — —

38. ) OOHapy)XeHHEe MarHUTHOTO MOJIS TI0 €ro JACHCTBUIO Ha AJeKTpuieckuii |1
ToK. [TpaBuiio neBoit pyku

39. WNHyK1ust MarHuTHOTO 1MOJIsi. MarHUTHBIN TOTOK. 1

40. SIBneHuE ANEKTPOMArHUTHOM WHIYKITHH 1

41. JladoparopHasi padota Ned«3yueHue siBJI€HUS 311€KTPOMArHUTHOM [Hudposas maboparopus o Gpuzmke
WHYKIIAN. ).

42. Hanpasnenne nnaykunonsoro toka. [Ipasumno Jlenua 1

43. SIBneHne caMOMHIYKIIUU 1

44, [MonyueHne © Tmepefadya MEPEMEHHOTO  DICKTPHUYECKOro  Tokall [Mudposas mabopatopust 1o Gu3nKe
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45. DNEKTPOMArHUTHOE 10J1€. DIEKTPOMArHUTHbIE BOJIHBI 1
46. Kone6arenbusbiit koHTYp. [lomydenune 3neKTpoMarHnTHeIX KojeOanuid. |1
47. [IpuHIHIIBI paTUOCBA3U U TEIEBUICHHUS. 1
48. DneKTpoOMarHuTHas IpUpojia CBETa 1
49. [Ipenomnenne cBera. GU3MUECKUI CMBICT MOKa3aTels mpenomieHwus. |1
Mucnepcus ceera. L{Bera ten
50. Tuner  ontuueckux  crnektpoB Jlaboparopnasi pabdora  NeS|1 Hudposas maboparopus no puzmke
«Habnronenre criomHoOro U IMHENYaToro CHeKTPOB UCITYCKaHUS»
51. [lornomenne ©  HWCHyCKaHWE CBETa  aTOMaMH. 1 Hudposast maboparopus mo puzmke
[IponcxoxneHnenmHenYaTbiX CIEKTPOB.
52. Crpoenue PannoakruBHOCTE. MOZEIM aTOMOB. 1
aroma u
53.  |atommoro syppa. | PaAMOAKTHBHBIC NPEBPALICHUS ATOMHBIX A7EP 1
Hcnonmb3oBanne
54, SHEPIHE DKCHepUMEHTAIbHBIE METO/IbI CCIIeI0BaHus YacTull JlabopaTropHast [Hudposast maboparopus o Gpuzuke
pabora Ne 6 «/I3mMepeHue ecTeCTBEHHOTO paIuallMOHHOTO (poHa
aTOMHBIX Si7Iep
03UMETPOM)
(11 gacoB) A P —
55. OTKphITHE POTOHA U HEUTPOHA 1
56. CocraB aTOMHOTO si7pa. SAepHbIE CHITBI 1
57. Oueprus cs3u. JledexT macc. 1
58. Henenue saep ypana. Llennas peaknusi. Jlaboparopuas 1 [Mudposas nabopatopust 1o Gu3nKe
paboraNe7«3yuenue aenenus sapa ypaHa no Gpororpaduu TpeKoB»
59. Snepuslii peakrop. IIpeoOpa3oBanue BHyTpeHHEH 3HEPTUH sliep B 1

QJICKTPUYCCKYIO S3HCPIUIO. AtoMHas OHCPICTHKA
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60. buonorudeckoe neiictBue paauanyy. 3aK0H paJuoaKTHBHOTO paciaja
61. TepmosinepHas peakuus. [udposas madopatopus mo (puzuke
KonTtpouabHas padora Ne3 no Teme «CTpoeHne aToMa ¥ aTOMHOT0
siipa. Ucnoib30BaHue JHEPTUH ATOMHBIX siIEp».
62. Pemenue 3a1au. Hudposast maboparopust o puzmke
JlaGopatopnasi padoraNe8 «OreHka rneproa norypacraia
HaXOJAIIMXCS B BO3JIyXe MPOJTYKTOB pacraja ra3a pajaoHay..
63. |Crpoenuneu |CocraB, crpoeHne u mpoucxoxaeHue COHETHON CHCTEMBI
IBOJTFOTIHS
64. |Bcenennoii bonbmme mianetsl CONHEYHOM CUCTEMBI
(59) >
65. Mautbie Tena COTHEYHOM CUCTEMBI
66. Crpoenue, u3ryueHue u dBorrorus CoJTHIIa U 3BE3]
67. Crtpoenue u 3BoIONINS BeeneHHO. Hudposast maboparopus mo puzmke
68. Hrorosoe [ToBTOpEHue
TIOBTOpeHHe(34)
69. Hrorosas KoHTpoJIbHAs paboTa [[faxmaroBa B.B. ®u3uka. /lnarnoctuyeckue
paboThl k yueOHuKy A.B. Ileppimkuna,
E.M.I'yrauk.» ®usuka 9 xiracen.M.Ipoda.2017
C.69-82
70 [ToBTOpeHue u 06o0IIEHHE TEM Kypca
Ob6opynosanne Ilentpa «Touka pocTay ecTeCTBEHHO — HAYYHOU U TEXHOJIOTUYECKON HAMTPABIEHHOCTH.

[Mudposas naboparopus no ¢usuke (yueHuYeckas) oOecreynBaeT BHIIOJIHEHHE JTa00paTOPHBIX pabOT HAa ypOKax (PU3UKU B OCHOBHOM IIKOJIE U MPOEKTHO-
HCCIIEI0BATENLCKOM NeSTEIbHOCTH YJallluXCsl.
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