MyHnununansHoe 610/ pkeTHOE 0011e00pasoBaTeibHOe yUPeKACHNE

cpemnsis 06meodpasosaresbHas mKosna ¢. Kumnyax - ACKapoBo MyHHIMIIATEHOTO paioHa
Aunsmeesckuil paiion Pecniybnmkn bamkoprocran

PACCMOTPEHO

Ha 3acegaHuu MO

-

T
& /Hwuzamosa ../

COTJIACOBAHO
3amecTHTENb AUPEKTOPA 10 YBP

:/Z 7 —/Wcnamosa H.P./

VTBEPXJIAIO
Jlupextop MBOY COLI  ¢.Kunue
- AckapoBo

jﬁ} ~=./Huzamos X.H./

[Tporokon ot «N 25: » 08. 2022 r. « 29 » 08.2022r. /HHKa30-r<;2<\)\\» g
.:"/

PABOYAS IPOI'PAMMA 110 ®U3UKE

Coctasurens: 'abutos T.111.

2022 ron



OU3NKA

TOUKA !'POCTA



OU3NKA

TOUKA \!Pocm

MOACHUTEJIBHASA 3AIIUCKA.
Pabouas mnmporpaMmma GCTGCTBCHHOHay‘lHOﬁ HarpaBJICHHOCTH I10 (1)I/I3I/IKG C HCIIOJIB30BaAHHUEM O60py1'[OBaHI/IH
HEHTpa «Touku pocTa» mid 7-9 K1accoB OCHOBHOM IIKOJIBI COCTaBIEHA U pa3pa60TaHa B COOTBCTCTBUU C:

o OenepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-@3 (pexn. ot 31.07.2020) «O6 obOpa3oBanuu B
Poccuiickoit ®denepanun» (¢ u3M. u gom., Betyi. B cuiny ¢ 01.09.2020);

e tpeboBanmsamu DenepasbHOr0 rocyaapcTBEHHOTO 00pa30BaTENIbHOTO CTaHAAapTa OCHOBHOIO
obmiero obOpazoBanusi (yTB. IpuKa3oM MwuHHCTEpCTBa oOpa3oBaHWsS W Hayku Poccuiickoit
Ddeneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HamuoHanpHOro npoekra «OOpasoBanue» (yrB. npesuauymom CoBera mpu
[Ipesunenre PO no crparernyeckoMy pa3BUTHIO M HALMOHAIBHBIM IPOEKTAM, IMPOTOKOJ OT
24.12.2018 Ne 16);

e TocymapctBenHoit mporpammoit Poccuiickoit ®enepanun «Pa3Butne oOpa3zoBaHus» (YyTB.
[Mocranosnennem IlpaButenbctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEPXKACHUM  TIOCyJapcTBeHHOM  mporpammel  Poccuiickoii  ®enepanum  «Pa3Burtne
00pazoBaHUs»;

® aBTOPCKOH MpOrpaMMoON OCHOBHOrO oOmiero oOpazoBaHus mo ¢usmke it /-9 ximaccoB (A. B.
[épprukun, H.B. ®unonosuu, E.M.I'yrauk, M., «JIpoday, 2015 r.);

e y4eOHBIM IIJIAHOM U OCHOBHOM o0pazoBatensHor mporpamMmmel OO0 MBOY COIII c.Kumak -AckapoBo;

e MeToauYecKUMH  PEKOMEHJAIMSIMH  TI0  CO3JAaHWi0 U (YHKIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3aLMUAX, PACIOJIO0KEHHBIX B CEJIbCKOW MECTHOCTH W MaJlbIX
ropojax, IEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHOM M TEXHOJOTHYECKOW HaNpaBICHHOCTEH
(«Touka poctay) (YTBepXkIeHBI pacrnopsbkeHHeM MUHHCTEPCTBA MpocBemeHus Poccuiickoit
deneparun ot 12 saBaps 2021 r. Ne P-6).

Pabouast mporpamma peanusyercss B yueOHukax A. B. Ilepeimikuna «®usuka 7 kimaccey, «Pusuka 8 kiaacey,
«Dmuka 9 ximacc» cucrembl «Beprukanwsy Ilepprmkua A. B., yaeOHUK 11 00IeoOpa3oBaTENbHBIX YIeOHBIX
3aBeneHuit. M.: JIpoda, 2020

[Iporpamma ompenenser coaepKaHue U CTPYKTYpy Y4eOHOro MaTepraa, ocIenoBaTeIbHOCTh €r0 U3YICHHS,

mytd (GOPMHUPOBAHHUS CHCTEMBl 3HAHWWA, YMEHHH H CIIOCOOOB NEATENbHOCTH, pa3BUTHUS, BOCIUTAHHUS U
COIMATM3AINH YIAIIHXCSI.

Co3nanue neHtpa «Touka pocrtay Mpearnojaraet pa3BUTHE 00pa30BaTENbHOW HHEOPACTPYKTYPHI
0011e00pa30BaTeNbHOM OpraHu3aliy, B TOM YHCIIE OCHAIICHHE 0011e00pa3oBaTeIbHO OpraHu3aluu:

1. oGopymoBaHWeM, CcpeICTBaMH OOYYEHHS W BOCIHMTaHHs I W3y4eHUs (B TOM 4HUCIIE
AKCIIEPUMEHTAIBHOTO) TPEIMETOB, KypCOB, JUCHUIUIMH (MOAYyJNEH) eCTeCTBEHHOHAyYHOU
HANpPaBJICHHOCTH TPH  peaju3allid  OCHOBHBIX  OOIICOOpa30BaTENbHBIX  MPOTPAMM |
JOTIOJTHUTEIIBHBIX 0011e00pa30BaTeIbHBIX MPOTPaMM, B TOM YUCIIC JUIS PACIIUPEHUS COJCPKAHUS
ydeOHOTO TpeameTa «Du3nKay;

2. o0opylIoBaHWEM, CpEACTBaMU OOydYeHHMs] W BOCIUTAHHUSA JUIS  peaju3alld  IpOrpaMM
JOTIOJTHUTEIIPHOTO 00pa30BaHMs €CTECTBEHHOHAYYHOW HAIIPABICHHOCTEH;

3. KOMIIBIOTEPHBIM U HHBIM 000PYI0BaHUEM.

[IpodunpHelii  kOMIJIEKT  oOopynoBaHus ~ obOecreunBaeT  3ddexTuBHOE JIOCTH)KCHHE
o0pa3oBaTeNbHBIX  PE3yAbTaTOB  OOyUYaIOUIUMHUCS IO nmporpaMmMam €CTECTBEHHOHAYYHOM
HaIMpPaBJICHHOCTH, BO3MOXXHOCTh YTIyOJIEHHOTO H3YYEHHsI OTIENbHBIX MPEIMETOB, B TOM YHUCIE JUIS
dbopMupoBaHHsT ~ HM300pETATENLCKOTO,  KPEaTUBHOTO,  KPUTUYECKOTO  MBIIUICHHS,  Pa3BUTHI
(YHKIIMOHATBHON TPaMOTHOCTH Y 00Y4JalOIUXCs, B TOM YHCIIE €CTeCTBEHHOHAYUYHON U MaTeMaTUYECKOM.

DKCIIEpUMEHT SBIISETCS MCTOUYHUKOM 3HAHWM M KPUTEpHUEM HMX MCTUHHOCTU B Hayke. KoHuemnmus
COBPEMEHHOTO 00pa30oBaHUs MOAPA3ZYMEBAET, YTO B Y4EOHOM HKCHEPUMEHTE BEAYILYIO pPOJb JOJKEH
3aHSATh  CAMOCTOSITENIbHBIM  WCCIIEIOBATENCKUNW  Y4YeHHYeCKUd  dkcriepuMeHT.  CoBpeMeHHbIE
AKCMIEPUMEHTAJIbHBIC UCCIEIOBAHUS 0 (DU3HKE YKE TPYTHO MPEJCTaBUTh 0€3 UCIIOIb30BAHUS HE TOIBKO
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aHAJIOTOBBIX, HO M IU(POBBIX H3MEPUTENBHBIX TpubopoB. B denepasbHOM TOCYAapCTBEHHOM
obpa3zoBatenbHOM crangapte (nanee — OI'OC) mponucano, 4TO OJTHUM U3 YHUBEPCATBHBIX YUCOHBIX

nevictBuil (nanee — YY), npuoOperaeMbIX yYallUMHUCS, JAOJDKHO CTaThb YMEHHE «IIPOBEACHUS
OTBITOB, TPOCTBIX SKCHEPUMEHTAJIBHBIX HCCICIOBAHUNA, MPSIMBIX W KOCBEHHBIX H3MEPEHUH C
WCTIOJIb30BAHNEM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIBHBIX TIPHOOPOBY.

VY4eOHbI dKCHepuMEeHT 1o (M3KMKe, NPOBOAMMBIA Ha TPAJUIMOHHOM oOopynoBanuu (0e3
npuMeHeHHsT IHQPOBBIX JabopaTopHii), HE MOXKET B IOJHOM Mepe OOECIeYHTh peIIeHHe BCeX
oOpa3oBaTeNbHBIX 33Jad B  COBpeMeHHOW mikoje. CloXuBIIasics CHUTyanuss — OOyCIOBJIEHA
CYIIECTBOBAaHUEM Dsiia MPoOIIEeM:

*  TPaAMIMOHHOE IIKOJBHOE 000PYIOBAaHHE M3-32 OTPAHNYCHUSI TEXHUYECKHX BO3MOKHOCTEH HE
MO3BOJISIET TPOBOIUTH MHOTHE KOJTHYECTBEHHBIC UCCIIEIOBAHNS;

*  JUIMTENIBHOCTh TPOBEIACHUS (PU3MYECKUX HUCCIAEIOBAHMNW HE BCerJa Corjacyercs ¢
JUTUTENTFHOCTHIO YIEOHBIX 3aHITHH;

*  BO3MOXHOCTH  TPOBEJCHUS MHOTHX  (U3WYECKHX  HCCICJOBAHWN  OTpaHHMYUBACTCS
TpeOOBaHUSAMU TEXHUKU O€30MaCHOCTH U JIp.

[Mudposass maboparopusi KapAWHATBHBIM 00pa3oM H3MEHSET METOIUKY U  COJep)KaHue
HKCTIEPUMEHTAIBHOM JEATEHbHOCTH M TIOMOTAeT PEIINUTh BHINIENepedncieHHbie npoonemsl. [upokuit
CHEeKTp NH(POBBIX JAaTYMKOB TIO3BOJISIET YYalIMMCS 3HAKOMHTHCS C TapameTpamu  (pU3n4ecKoro
HKCTIEPUMEHTa HE TOJIbKO Ha KAYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. C moMomipio mudpoBoit
71a00paTOPHH MOKHO TMPOBOJUTH JUTHTEIBHBIA SKCIIEPUMEHT Jake€ B OTCYTCTBHH OKCIEPUMEHTATOpA.
[Ipu sTOM HM3MepsieMble NaHHBIE W PE3YNIbTaThl X OOpaOOTKH OTOOpaKaroTCs HEIOCPEACTBEHHO Ha
9KpaHe KOMIbIOTEpA.

B mpomecce ¢dopmupoBaHHS OSKCIEPUMEHTAIBHBIX YMEHHM 10 (HU3WUKE y4aIuics Y4IUTCs
MIPEICTaBIATh UHPOPMAIUIO 00 MCCIEeAOBAHNUN B YETHIPEX BUIAX:

* B BepOaJbHOM: OMNMCHIBATH SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENb 3KCIEPUMEHTa,
(bukcHpoBaTh BHUMAaHHUE HA U3MEPSAEMbIX GU3NYECKUX BETUUMHAX, TEPMUHOJIOTUH;

* B TaOJIMYHOM: 3aIOJHITH TAOJUIIBI JAHHBIX, JIEKAIINX B OCHOBE MOCTPOEHUS TpaduKOB (Mpu
3TOM Yy y4YalIUXCs BO3HUKAET MEPBUYHOE IIPECTABICHUE O MaclITa0aX BETUYHH);

* B rpapuueckoM: CTpOUTh rpaduKyd MO TAOJWYHBIM JAHHBIM, YTO IMO3BOJSET NEPEUTH K BbI-
JBUKEHHUIO THIOTE3 O XapaKTepe 3aBUCUMOCTU MEXIY (PU3NYECKUMHU BEIWYMHAMH (TPU STOM YIHUTEIb
MOKa3bIBaeT MPEUMYIIECTBO B BHU3yaJIH3al[MU 3aBUCUMOCTEH MEXK]y BeIM- YMHAMHU, HATJSIIHOCTD U
MHOTOMEPHOCTb);

* B aHaIUTUYECKOM (B BHUJAEC MaTeMAaTUYECKUX YypPaBHEHUMN): MPUBOJAUTH MaTEeMaTUYECKOE
OTIHCAaHKE B3aUMOCBS3U (PU3MUECKUX BEIMYMH, MaTeMaTHuYeckoe 0000IIeHIE MTOTyYeHHBIX PE3YIIbTATOB.

Ilepexon k KaXIOMY OJTamy MpeAcTaBleHUs HHPOpPMAIMM 3aHUMAeT JOCTATOYHO OOJBIION
MIPOMEXYTOK BpeMeHH. be3ycnoBHo, B 7—9 Kiaccax 3TOT mpoliecc HEOOXOAUM, HO B CTapIIMX Kiaccax
3TO BpeMsi MOKHO ObUIo Obl OTBECTH Ha pellleHue OoJiee BaXKHBIX 3aAad. B srom mmane uudpobie
nabopaTopu TO3BOJIAIOT CYIIECTBEHHO OSKOHOMHTH BpeMs, KOTOPOE€ MOXHO TOTpPaTUTh Ha
(hopMHUPOBAHKE UCCIIEIOBATENLCKUX YMEHUH yUalIUXCsl, BEIPAXKAIOIINXCS B CIICAYIOUIUX ACHCTBUSIX:

*  ompejeneHue npoosieMsl;

*  TI0CTAaHOBKA MCCJeI0BaTeIbCKON 3a1a4H;

*  IUIAHUPOBAHHE PELICHHUS 3a/1aUH;

*  TOCTpPOEHHE MOJENei;

*  BBIIBID)KEHHE TMIIOTE3;

*  BKCIIEpUMEHTaJIbHasl IPOBEpKa T'UIIOTE3;

*  aHaJM3 JAaHHBIX KCIIEPUMEHTOB WJIM HAOIIOACHUH;

*  (opmyIupoBaHUE BHIBOJIOB.
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[Tocneanuie roapl y ydamuxcs HaOMIOAACTCS HU3Kash MOTHBAIUSl M3YUYEHHS] €CTECTBEHHOHAYYHBIX
JTUCIMIUIMH W, KaK CIEACTBHE, MaJeHHe KadecTBa oOpazoBanms. LludpoBoe ydebHOE 0oOOpynoBaHme
MO3BOJISIET YYallMMCSI O3HAKOMUTBCA C COBPEMEHHBIMHM METOJAMHU HCCIEAOBAHUS, IPUMEHSIEMBIMU B
HAayKe, a YYUTEJII0 — IPUMEHATh HA MPAKTUKE COBPEMEHHBIE NEJArOTMYECKUE TEXHOJOTHH. [loaTomy
TJIABHOM COCTABJISIONICH KOMITICKTa « TOYKOW pocTay SBISIOTCS U(POBBIC Ta0OPATOPHH.

[Ipeanaraemas mporpaMma peasusyercs ¢ MOMOIIBI0 YIeOHO-MEeTOANYECKIX KOMILTEKTOB (Y MK).

YMK gns kaxmoro kiacca BKIIOYAET: YYEOHHK, 3aJadyHHUK, METOAWYECKHE MaTepHaibl Ul YUUTes,
CaMOCTOATCIbHBIC U KOHTPOJIbHBIC pa6OTI)I.

[Inanupyrorcst crnepyromue ¢GOpMBI OpraHM3aldd  Y4eOHOro mpoiecca: (POHTaJbHBIE, KOJNJICKTUBHBIE;
rpyImnoBkie; paboTta B mape; WHAWBUAYaIbHBIE.

B npernoaaBaHUuM MNPECAMETA 6y,HyT HCIIOJIB30BAThCA CICAYIOIIME TCEXHOJIOIrMU W METOABL: JMYHOCTHO-
OPUEHTHPOBAHHOE 00yUeHHue; MpoldIeMHOe 00yUeHue; Tu(hepeHITUPOBaHHOE 00YUCHHE; TEXHOIOTUU 00YUCHHS Ha
OCHOBC pCIICHUA 3aJa4, METOAbI MHAUBUYAJIbHOI'O O6y‘-IeHI/I$I.

OcobOenHoe 3HaueHWE B TpENoJaBaHUM (U3UKU HMEET INKOJIBHBIA (M3UYECKHH SKCIEPHUMEHT, B KOTOPBIA
BXOJIAT JIGMOHCTPAIIMOHHBIN SKCIIEPUMEHT U CAMOCTOSITENIbHBIE TabopaTopHble pabOThl yyaImuxcsl.

Heabro ndyyeHusi (U3NKHU B OCHOBHOM 1IKOJIe SAABJISICTCSH:

1) B HANpaBJIEHNH JJUYHOCTHOTO PA3BUTHS

- BOCITUTaHWE TOTOBHOCTH OOYYAIOUIMXCSI K CAMOPA3BUTUIO M caMOOOPa30BaHHIO Ha OCHOBE MOTHBAIUH K
00y4YEeHHIO U TI03HAHUIO;

-popMupoBaHHE IEHHOCTH 3JI0POBOTO M 0Oe30macHoro oOpasza JKWU3HHW, TPaBHJl HMHAWBUIYAILHOTO H
KOJIJIEKTUBHOTO O€3011acCHOrO MOBESHHS B UPE3BBIYAMHBIX CUTYAIUAX, YIPOXKAIONINX )KU3HHU U 370POBBIO JIFOMIEH,
MIPaBUJI TIOBE/ICHHSI HA TPAHCIIOPTE U Ha JIOporax.

-BOCIIUTaHHE YOSKIEHHOCTH B BOSMOKHOCTH TIO3HATH MPUPOAY, HEOOXOAMMOCTH Pa3yMHOTO HMCIIONb30BAHUS
TOCTIKCHUN HAYKW M TEXHOJOTHH IS JaTbHEHIIIEro Pa3BUTHSI YEIIOBEIECKOTO OOIIECTBA;

-pa3BUTHE YBKEHHS K TBOPIAM HAYKH U TEXHUKHU; OTHOLICHUS K (PU3MKE KaK K DJIEMEHTY OOIIeUeIOoBeYeCKOn
KYJIBTYPBI;

2) B MeTanpeMeTHOM HANPaBJIeHU U

OCBOCHUE 3HAHWUA O MEXAaHWUYECKHX, TEIJIOBBIX, DJIEKTPOMATHUTHBIX M KBAaHTOBBIX SIBJICHUSX; BEIMYMHAX,
XapaKTePU3YIOIINX 3TU SBJICHUS; 3aKOHAX, KOTOPHIM OHH TOTYMHSIOTCS; METOJIAX HAYYHOTO ITO3HAHHS IPUPOJIBI 1
(hopMHUpOBaHUS HA STON OCHOBE IPEACTABICHUHN O PU3MUECKON KapTHHE MHPA;

OBJIAJICHHE YMCHUSIMH TPOBOJWUTH HAONIOJCHHS TPHPOJHBIX SBICHUMN, OMUCHIBATH M 000OIIATH PE3YNILTATHI
HAOJIOICHHUH, WCIIONB30BaTh TPOCTHIC HM3MEPHUTENbHBIC TPUOOPHI Il  HM3Y4YeHUS (PUIMUSCKUX SIBIICHUM;
MPEACTABNIATh PE3yIbTAThI HAOMIOACHUI MM W3MEPEHUI B BHJC TAOJHII, TPAQHUKOB U BBISBIATH HAa 3TOH OCHOBE
SMIMPUYECKAE 3aBUCUMOCTH; MPHUMEHSITH IONYYCHHBbIC 3HAHUS JJISI OOBSCHEHUS Pa3HOOOPAa3HBIX MPUPOTHBIX
SIBIICHUW ¥ TPOIIECCOB, MPHUHIUIIOB JEWCTBUS BAKHEUIIMX TEXHUYECKHX YCTPOWCTB, JJISl PEUICHUST (PUIMUSCKUX
3am1ad;

pa3BUTHE MMO3HABATENHLHBIX UHTEPECOB, NHTEIUIEKTYANBHBIX W TBOPYECKHX CITOCOOHOCTEH B MpOIecce penieHus
(U3NYECKNX 3a7]a4 M BBIMOJHEHUS JKCIIEPUMEHTANBHBIX HCCIICIOBAHUN; CIIOCOOHOCTH K CaMOCTOSTEIBLHOMY
MPHOOPETEHUIO HOBBIX 3HAHUM MO (PU3UKE B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMU M HHTEPECAMH,

- HCIIONB30BaTh KOMITBIOTEPHBIC TEXHOJNOIMU JUIS peIleHus HH()OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
y4eOHBIX 3aJla4, B TOM YHMCIIC: BBIUMCIICHWE, HAMWMCAHWE MMHUCEM, COYMHEHUH, JOKIanoB, pedhepaToB, cO3TaHUE
Mpe3eHTaluN U Jp.;

Ils1anupyemble pe3yJibTaThl OCBOCHHS Y4eOHOro npeamera «Puzukay.
JIn4HOCTHBIMH pe3yJabTaTaMu o0yueHus (usnke B 7-9 kaccax SBISIOTCS:

® DPA3BUTUC [TO3HABATCIbHBIX NHTEPCECOB, UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX crocoOHocCTER yJalmuxcs;

o Y6C)KI[GHHOCTL B BO3MOXHOCTHU IIO3HAHUSA IIPUPOJBI, B HCO6XO,I[I/IMOCTI/I Pa3yMHOro HCIIOJIb30BaHUA
ILOCTI/I)KGHI/Iﬁ HAayKu U TEXHOJOTHH JJIA I[aﬂbHeﬁHleFO Pa3BUTHUS YCITOBCUCCKOI O O6I]_IeCTBa, YBAKCHUC K
TBOpIIaM HaYKH U TEXHUKHU, OTHOLICHUEC K (bI/I3I/IKe KaK 3JICMCHTY OGLL[C‘JCJ'IOBC“ICCKOﬁ KYJIBbTYPBI;

® CaMOCTOATCIBHOCTH B HpI/I06peTeHI/II/I HOBBIX 3HAHUH U MPAKTUYCCKUX YMCHHﬁ,

® TOTOBHOCTH K BBI60py JKU3HCHHOIO mnyTH B COOTBCTCTBHUU C COOCTBEHHBIMU HUHTCpECaMHn nu
BO3MOXXHOCTAMMH,
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e MOTHBalMsA O0Opa30BATENbHON MAEITEIBHOCTU IIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO OPHEHTHPOBAHHOIO
MOJX0/1a;

e (hopMHpOBaHUE IEHHOCTHBIX OTHOIICHUH APYr K APYTYy, YUMTENIO, aBTOpaM OTKPBITUH W M300pETEHHIA,
pe3yJbTaTaM O0y4CHUSI.

MeTtanpeaMeTHBIMHU Pe3yJbTATAMM 00y4yeHus husmke B 7-9 Kiiaccax sBISIOTCS:

® OBJIQJICHHEC HAaBBIKAMH CaMOCTOSTEIBHOTO TPUOOPETEHUS! HOBBIX 3HAHUM, OpraHW3alud y4eOHOH
JCATCIIbHOCTH, ITOCTaAaHOBKH HCJ’ICI\/'I, IJIaHUPOBAHUA, CAMOKOHTPOJIA M OLCHKKW pPE3YyJIbTaTOB cBoeit
ACATCIBHOCTU, YMCHUSAMU NMPEABUIACTL BO3MOXHEBIC PE3YJILTAThI CBOUX I[CI)IICTBPII‘/'I;

® JIOHHUMAaHHUC pa3n1/1t11/1171 MCKIY NCXOAHBIMU Q)aKTaMI/I W runore3amMm Ijad ux O6’b$ICHeHI/Iﬂ, TCOPCTUICCKUMU
MOACIAMU U pC€aJIbHBIMHU OGT)CKTaMI/I, OBJIaICHNEC YHUBCPCAJIbHBIMU y‘{e6HblMI/I )Z[eﬁCTBHHMPI Ha nmpuMepax
THUITOTE3 AJIsd O6’b$ICHeHI/IH HU3BECTHHBIX q)aKTOB u BKCHepPIMeHTaJ]LHOfI ITPOBEPKU BLIABUTA€MBIX THIIOTE3,
pa3pabOTKH TEOPETUUECCKUX MOJICIICH MPOIIECCOB WIIN SIBJICHMIA,

e (opMHpOBaHUE YMEHHUI BOCIIPHHAMATbh, MepepadaThiBaTh W MPENbIBISATH HHPOPMAIMIO B CIOBECHOH,
o0pa3Hol, CUMBOJIHYECKOH (OopMax, aHAIM3UPOBATh M IepepadaThiBaTh MOJTYYEHHYIO WHPOPMAIUIO B
COOTBETCTBUH C IOCTABJICHHBIMU 3agad4aMU, BBIACIATHL OCHOBHOC COACPIKAHUEC IMPOUYUTAHHOI'O TEKCTA,
HaXOOWUTH B HEM OTBCTHI Ha IMOCTAaBJICHHBIC BOIIPOCHI U U3JIaraTth €ro,

® TpHOOpPETEHUE OMbITA CAMOCTOSITENILHOrO TOUCKA, aHANIM3a W 0TOOpa WHGPOPMAIMKM C UCIIONL30BaAHUEM
Pa3IMYHBIX UCTOYHHUKOB U HOBBIX I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTUN T pEHICHMS ITO3HABAaTCIIBHBIX 3a/1a4,

® pPa3BUTHUC MOHOJIOTHYECKON U JIPIaHOFH‘-IeCKOﬁ pe€uu, YyMCHHUs BbIpaXXaTb CBOM MBLICIM U CIIOCOOHOCTH
BBICITYHINBATH CO6CCC}IHI/IKa, IMOHUMAaTh €ro TOYKY 3pCHHA, [IPU3HABATH IIPaBO APYTroro 4€JIOBEKa Ha MHOC
MHEHHE;

® OCBOCHHE IIPHEMOB HeﬁCTBHﬁ B HECTAHAAPTHBIX CUTyallHMAX, OBJIAJICHHUE OBPUCTUYCCKUMHU METOHAMU
peieHust mpobiem;

e (opMmupoBaHHE YMEHUH palOoTaTb B TIpYNIE C BBIIOJIHEHHEM PAa3JIUYHBIX COLMAIBHBIX pOJEil,
MIPEACTAaBIATh U OTCTAUBATh CBOM B3IVIAbI U YOSKACHUS, BECTU JUCKYCCHUIO.

PeryastuBubie YY1
OOy4aroHiics MOJyYUT BO3MOXKHOCTD 151 (POPMHUPOBAHUS CACIYIOIIUX PEryaaTHBHBIX Y'Y /1.

1. VYmenue caMOCTOATENBHO ONPENENATh LEIH 00y4eHHs, CTaBUTh U (pOPMyTHpPOBATH HOBBIC 3a7a4n B yuéOe

U T103HABATEIbHOM AESTeIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECH] CBOEH 110- 3HABATEIbHOM IESITEIbHOCTH.
OOyJaronuiicss CMOXET:

®  AHAJW3UPOBATH CYILECTBYIOIINE U TUNIAHUPOBATH Oyxylie 00pa30oBaTelIbHbIE PE3YIbTAThI;

e HIeHTH(PHUIHMPOBATH COOCTBEHHBIE MMPOOIIEMBI U OIIPEIEISTH TJIABHYIO MMPOOIIEMY;

e  BBHIIBUTATh BEPCUH pEIIEHUs PoOIeMbl, (POPMYIUPOBATh TMIIOTE3bI, IPEIBOCXUILATh KOHEUHBIH
pe3ynbTart;

CTaBHTh LI€JIb JEATEIILHOCTH HA OCHOBE OIPEAEIEHHON Ipo0IeMbl U CYIIECTBYIOIINX BO3MOXKHOCTEH;

e (opmynupoBaTh yueOHBIE 3aJa4l KaK Iaru JOCTHKEHHSI IOCTABJICHHON LEIH JeATebHOCTH;

e 00OCHOBBIBATH LIENEBbIC OPUEHTUPHI U MPUOPUTETH CCHIIKAMHM HA LIEHHOCTH, YKa3blBas U 0OOCHOBBIBas
JIOTHYECKYIO TIOCIIEA0BATENbHOCTD IIATroB.

2. VYMeHHE CaMOCTOSTENbHO IJIAHUPOBAaTh IYTH NOCTHIKEHHS LeJeH, B TOM YHCIe aJbTePHATHUBHBIC,
OCO3HaHHO BHIOMpaTh Hanbomnee 3 GeKTUBHBIE CIIOCOOHI pelIeHusT yIeOHBIX U TO3HABATEIHHBIX 3a/1a4.

OOyJaromuiicst CMOXeET:

e ompenensaTh HeoOxomumoe(ble) NEHCTBUE(S) B COOTBETCTBUU C Y4eOHOH WM MMO3HABATENBHOW 3amadaMyd U
COCTaBIISITh AJITOPUTM €ro(1X) BHIIIOJHEHUS;

e O00OCHOBBIBATh W OCYIIECTBJISATh BBHIOOP HamOonee 3(PQPEKTHBHBIX CIIOCOOOB pEIIeHUs YYEeOHBIX U
MMO3HABaTENbHBIX 3a]1a4;

e  OIpenensTh/HaXxOANuThb, B TOM YHCIIE U3 NPEIOKEHHBIX BApUAHTOB, YCIIOBHS JAJIsl BBIOJIHEHUST Y4€OHOU U
MO3HaBaTEIbHOM 3a/1a4;

e BHICTpPauMBaTh XM3HEHHBIC IUIAHBI Ha KPaTKOCPO4YHOE Oynayliee (3asBiSATH LiENEBbIE OPUEHTHUPHI, CTABUThH
aJeKBaTHbIE MM 3aJadyd MW [pelaratb JOeWCTBHs, YKa3blBasi W OOOCHOBBIBAsS  JIOTMYECKYIO
MOCJIEAO0BATENLHOCTD 11aroB);

e BHIOMpaTh W3 MPEIJIOKEHHBIX BapUaHTOB M CaMOCTOSITEIFHO HCKaTh CPEACTBA/PECypCHl U PELIeHUs
3a]a4n/I0CTIKEHHS LIeIH;
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COCTAaBIISITh IUIAH PELICHUS MPOOJIEMBI (BBITOTHEHHS IPOEKTa, IPOBENCHHS UCCIIEIOBAHN);

OIPEENITh MOTEHINAIBHBIE 3aTPYAHECHHS TIPY PEIICHNH Y4eOHOH 1 MO3HABATENbHON 3a/1a4H U HAXOIUTh
CPEICTBA JUIsl UX YCTPAaHEHUS,

OIUCBIBATH CBOH OMBIT, OPOPMIISSL €ro AJIsl TepeJadu APYrUM JIFOASM B BUJE TEXHOJIOTHH PEIICHUS
NPAaKTHYECKUX 3a/1a4 OIIPENEIEHHOr0 Kilacca;

TUTAHUPOBATH U KOPPEKTHPOBATH CBOIO MHAWBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

YMeHHE COOTHOCUTh CBOM JEUCTBUS C IUIAHUPYEMBIMU PE3ylbTaTaMH, OCYLIECTBIIATH KOHTPOJIb CBOEH
JeATeIbHOCTH B Tpollecce AOCTHXKEHHUS pe3ysbTaTa, ONpeleNsTh crnocoObl JIeHCTBUH B paMKax
MPEATIOKCHHBIX YCIOBUH M TpeOOBaHMI, KOPPEKTHPOBaTb CBOM JCHCTBHSI B COOTBETCTBHH C
U3MEHAIOUIEICS CUTYyaluEe.

OOy4aroMics CMOXET:

4.

OIPEESTh COBMECTHO C TEAaroroM W CBEPCTHHKAMH KPHTEPHH IJIAHUPYEMBIX PE3YIbTATOB M KPHUTEPUN
OLICHKU CBOCH y4eOHOU JesITeIbHOCTH;

CHCTEMaTHU3UPOBaTh (B TOM YHCIIE BBEIOMPATh MPHOPUTETHBIE) KPUTEPUU IUIAHHPYEMBIX pe3yIbTaToB M
OIIEHKU CBOEH JESATEIbHOCTH;

OoTOMpaTh HMHCTPYMEHTHI JJIsi OLIEHHUBAHHS CBOEH JESATENbHOCTH, OCYHIECTBIATH CAMOKOHTPOJIb CBOEH
JeSITeTPHOCTH B PaMKax MPEIOKEHHBIX YCIOBHH U TPeOOBAHMIA;

OLCHMUBATHL CBOIO ACATCIIBHOCTH, apryMCHTHUPYSA NPUYUHBI OOCTHIKCHUA HIJIM OTCYTCTBHUSA INIAHUPYEMOI'O
pe3yabTarta;

HaxOJMTh JIOCTATOYHBIC CPEACTBA JUIsSI BHITOJHEHUS YUCOHBIX ICHCTBUM B M3MCHSIOMICHCS CUTYaIlMK W/HIH
MIPH OTCYTCTBUH IUIAHUPYEMOTO PE3YIIbTaTa;

paboras 10O CBOeMy IIIaHy, BHOCHTH KOPPEKTHBHI B TEKYIIYIO IEITCIHHOCT, HAa OCHOBE aHaJmM3a
W3MEHEHUH CUTYaIluH JUIS MOTyYeHHUs 3aIUIAHUPOBAHHBIX XapaKTEPUCTHK MPOJYKTa/pe3yabTara;
YCTaHABJIMBATH CBI3b MEXTy IMONYYECHHBIMU XapaKTepUCTUKAMH MPOAYKTA U XapaKTEpPUCTUKAMU TIpoliecca
JeATELHOCTH W TI0 3aBEPIICHUM JEATENHbHOCTH TpeiaraTh U3MeHe- HHe XapaKTEepUCTHK Ipolecca s
MOMYYEHHS YITYUIICHHBIX XapaKTePUCTUK TIPOYKTa;

CBEpSTH CBOU JICUCTBHS C IENbIO M IPH HEOOXOJIMMOCTH HCIIPABIISTH OIIMOKH CaMOCTOSITEIBHO.

YMeHue OIeHWBATh IPABHIBHOCTh BBIMOMHEHUS YYeOHOW 3a/laud, COOCTBEHHBIE BO3MOXKHOCTH €&
peleHHS.

OOyJaroniicss CMOXeET:

ONpeNeNATh KpUTEPUH MPABUIILHOCTH (KOPPEKTHOCTH) BHIIIOIHEHUS YIeOHOM 3a1a4H;

aHaJIN3UPOBATh U OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS [UISl BBIIOIHEHUS
yaeOHoH 3a1aum;

CBOOOJIHO TIOJIH30BATHCS BHIPAOOTAHHBIMH KPUTEPUSIMH OLEHKH M CAMOOLIGHKH, MCXOAS U3 LIENU U
MMEIOIINXCSI CPEACTB, pa3iiyasi pe3yabTaT U CIIOCOOBI TCHCTBHIA;

OLICHUBATh MPOJYKT CBOCH AEATENFHOCTH I10 33JaHHBIM H/WIIM CAMOCTOSTEIFHO ONpeeIEHHbIM
KPHUTEPHSM B COOTBETCTBHUH C LIEIBIO IeATEIHHOCTH;

000CHOBBIBATH JTOCTHKMMOCTB LIEIH BBHIOPAaHHBIM CITIOCOOOM Ha OCHOBE OLIEHKHM CBOMX BHYTPEHHHX
PECYPCOB H JIOCTYITHBIX BHEITHUX PECYPCOB;

(UKCHPOBATH M AHATM3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

Branenne ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, MPUHSTHS PEIICHUH M OCYIIECTBICHHS OCO3HAHHOTO
BBIOOpa B YUE€OHOU M TIO3HABATEIEHOM JESTENHFHOCTH.

OOyJaronuiicss CMOXeT:

HAO0JI01aTh U AHAJIM3UPOBATH COOCTBEHHYIO YUeOHYIO M MO3HABATENbHYIO JESITENbHOCTh U IEATEbHOCTD
JpYrux 00ydJalolKXcs B MPOLECCe B3aUMOIIPOBEPKHY;

COOTHOCUTH PCAJIbHBIC U INIAHUPYCEMBIC PC3YyJIbTAThL HHZ[PIBHZ[Y&JIBHOﬁ 06pa3OBaT6J'ILHOﬁ JACATCIbHOCTH U
JC€IaTb BBIBOJBI;

MIpUHHUMATh PCHICHNC B y‘{€6H0ﬁ CUTyallul U HECTU 34 HETO OTBECTCTBCHHOCTD,

CaMOCTOATCIBbHO OMNPCACIATh IMPUYMWHBI CBOCTO YCIIEXa WJIM HCYCIIEXa U HAXOAUTb CIIOCOOBI BbIXOaa H3
CHUTYyallun HECYCIICXa,

PETPOCIICKTUBHO OMPEACIATh, KAKUC HeﬁCTBHﬁ 10 pCHICHUIO yqe6H0ﬁ 3a/lavy WU MapaMeTpbl 3TUX
}.IeﬁCTBHﬁ MPUBCIIN K IMOTYUYCHHUIO UMCIOLICT OCA MMPOAYKTa y‘le6HOﬁ JACATCIIbHOCTH,



TOUYKA \!Pocm PUSHKA

JEMOHCTPUPOBATh TNPUEMBI  PETYJSIHUHA  MCUXOPU3UOIOTHUCSCKUX/IMOIUOHATBHBIX ~ COCTOSIHMMA IS
noctwkenus  dddekra  ycmokoeHus (yCTpaHEHHsS 3MOIIMOHAIBHOM  HampsKEHHOCTH), 3ddekTa
BOCCTAaHOBJICHUsI  (OCJTaOJICHUsT TPOSBICHUN  yTomiieHUs), dddekra akTuBuzanuu  (TIOBBIIICHUS
MCUXO(PU3UOIOTUICCKON PEAKTUBHOCTH).

ITo3naBareabnbie YY |
OO6yyaromuiics MOIy4IUT BO3ZMOKHOCTB sl (YOPMHUPOBAHUS CIEAYIOIINX MTO3HABATENbHBIX Y'Y /1.

1.

YMeHue OmnpenensaTh IOHITHS, CO37aBaTh OOOOINEHUWS, YCTaHABIMBATH AHAJIOTMH, KJIACCHU(MHUIIMPOBATH,
CaMOCTOSITEIBHO BBIOMpATh OCHOBAHHS W KPUTEPUHU Ul KiIacCU(UKAIMK, YCTaHABIMBATH NPUYHMHHO-
CIIENICTBEHHEIE CBS3HM, CTPOUTH JIOTHYECKOE PACCYXKJCHHE, YMO3aKIioueHue (MHAYKTUBHOE, NENYKTHBHOE,
T10 aHAJIOTUH) U JEJIaTh BHIBOJIBI.

OOy4arouics: CMOXET:

2.

oIOMPaTh CJIOBA, CONOUMHEHHBIC KITFOUEBOMY CJIOBY, OIPE/ICIISIONINE €0 IPU3HAKK U CBOMCTRA;
BBICTPANBATh JIOTUYECKYIO IIETIOUKY, COCTOSIIIYIO U3 KJIFOUEBOr0 CII0BA U COMOAYMHEHHBIX eMY CJIOB;
BBIICIISITH OOIIMI MPU3HAK IBYX WJIM HECKOJIIBKUX MPEIMETOB HIIU SBJICHUN U OOBSICHITHh UX CXOJICTBO;
O6’beZII/IH$ITB npeaAMEThI u ABJICHUA B TIpPyHnIibl 110 OHpe,ZIeJ'[éHHBIM IIpU3HaKaMm, CpaBHUBATb,
KJIACCU(HUIIMPOBATH U 000011aTh (PAKTHI U SIBICHUS;

BBIICISITH SABJICHHE U3 OOIIEro psifa APYTHUX SBICHUN;

ONpeaAciIATh 06CTOHTCHBCTB3, KOTOPBIC MPEAIICCTBOBAJIM BO3HUKHOBCHHIO CBA3U MCEXKIAY SABJIICHUSAMU, U3
OTUX 06CTO$ITC.]'II)CTB BBIIACIATE ONPEACIIAIOIINE, CIIOCOOHBIE OBITH HpH‘IHHOﬁ JAHHOI'O SBJICHHA, BBIABJIIATH
IIPUYUHBI U CJICACTBUA ﬂBJ’[eHHﬁ;

CTPOUTEL PACCYXKIIEHHE OT OOIMMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHUSM M OT YACTHBIX SIBJICHHH K
00IITMM 3aKOHOMEPHOCTSIM;

CTPOUTH pacCyKJeHHe Ha OCHOBE CPABHEHUS PEIMETOB U SBJICHUH, BBIJEISSA PU ITOM OOIIHE MPU3HAKY;
M3JIaraTh MOy4eHHYI0 WH(OPMAIIIO, HHTEPIIPETUPYS €€ B KOHTEKCTE PEIIaeMOoi 3a/1a4H;

CaMOCTOSTEIFHO YKa3bIBaTh HAa WH(GOPMAIUIO, HYXKJAIOUIYIOCS B TPOBEPKE, MpeiaraTb U MPUMEHSThH
CII0cO0 POBEPKH JIOCTOBEPHOCTH WH(POPMAITHH;

BepOaIM30BaTh YMOIMOHATIBHOE BIIEYATIICHHE, OKa3aHHOE Ha HETO MCTOYHHKOM;

OOBSICHATD SIBIIEHUS, TPOIECCHI, CBSI3M M OTHOIICHHS, BBIABIISIEMBbIE B XOZE IIO3HABATENHHON U
HCCIIEZIOBATEbCKON NIESTENFHOCTH (MPUBOAUTE OOBSICHEHHE C W3MEHeHHeM (OPMBI TIPEACTaBICHUS;
OOBSICHATD, ACTATH3UPYS WM 00001ast; OOBSICHATH C 3aJAaHHON TOYKH 3PEHHU);

BBISIBIISITh M HA3bIBATh NPUYHMHBI COOBITHS, SBJICHHS, B TOM YHCIIE BO3MOXKHBIE/HanOojee BEpOSTHHIC
MIPUYMHBI, BO3MOXKHBIE TOCIEICTBUS 3aJaHHON NPUYHUHBL, CaMOCTOSITEIBHO OCYIIECTBIISISI TPUIHHHO-
CIICICTBCHHBIN aHAIIN3,

JeNnaTh BBIBOJA HA OCHOBE KPHUTHYECKOTO aHallM3a pas3HBIX TOYEK 3pPEHUs, IOATBEPKIATh BBIBOJ
COOCTBEHHOH apryMeHTarueld Wil CaMOCTOATEIHHO MOTYYeHHBIMH JaHHBIMH.

YMenue co3maBaTh, IPUMEHSATh U MPE0OPA30BBIBATH 3HAKA W CHMBOJIBI, MOJENH W CXEMBI ISl PElIeHHS
Y9e0HBIX ¥ TO3HABATENBHBIX 3a/1a4.

OOyJaronuiicss CMOXeET:

0003Ha4YaTh CAMBOJIOM U 3HAKOM TIPEMET U/HIIH SBICHUE;

ONPENENATh JOTHYECKHEe CBSI3M MEKIY MPEAMETaMH H/WIIN SBJICHUSMU, 0003HAYAThH JAHHBIC JIOTHYCCKHE
CBSI3M C TIOMOIIBIO 3HAKOB B CXEME;

C03/1aBaTh aOCTPAKTHBIN MM PeasibHbIA 00pa3 MpeaMeTa U/uiin SBICHUS,

CTPOHTH MOJIEIIB/CXEMY Ha OCHOBE YCJIOBHH 3a/1a4d /WK Criocoba e€ pelieHus;

co3/1aBaTh BepOasibHbIe, BEIECCTBEHHBIE U HHPOPMAIMOHHBIE MOJIEIIH C BBIJICTICHUEM CYIIECTBEHHBIX
XapaKTEPUCTHK 00BEKTa JIIsI ONPEICNICHHs CITOCc00a PEIIeH s 3a/1a41 B COOTBETCTBHH C CHTYaI[HEH;
peoOpa3oBbIBATh MOJICIH C IEIbIO BBISIBICHUS OOIIMX 3aKOHOB, ONPEICISIONIMX TaHHYIO MPEIMETHYIO
00J1aCTh;

MEPEBOJUTh  CIOXHYIO MO COCTaBy (MHOTOACIEKTHYI0) WHMOPMALMI0 U3 Tpapuyueckoro WiIu
(hopManu30BaHHOTO (CHMBOJILHOI0) MPEACTABJICHUS B TEKCTOBOE U HA00OPOT;

CTPOUTH CXEMY, aJITOPUTM JICHCTBHS, UCIIPABIISTH WK BOCCTAHABJIMBATH HEM3BECTHBIN paHee airOPUTM Ha
OCHOBE MMEIOIIEroCst 3HaHUs 00 00BEKTE, K KOTOPOMY MPUMEHSETCS alITOPUTM;

7



3.

OU3NKA

TOUKA \!Pocm

CTPOUTH JI0Ka3aTeIbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;
AQHAJIM3UPOBATE/PE(IICKCUPOBATh OMBIT Pa3pabOTKH M peau3allid y4eOHOro MPOEKTa, HUCCIEHOBaHUS
(TEOpEeTUYECKOro, 3MIMPHUYECKOr0) Ha OCHOBE MPEJIOKECHHOW MPOOJEMHON CHTyallMH, IOCTaBJICHHOW
LIEJIA M/WJIU 3aJaHHBIX KPUTEPUEB OLICHKH MPOIYKTa/pe3yJibTaTa.

CMBICIIOBOE YTEHHE.

OO6yyaromuiics CMOXeT:

:b..OO

HAXOJMTh B TEKCTE TpeOyeMyto HH(pOpMAIHIO (B COOTBETCTBUH C IEISIMU CBOCH JEATEIBHOCTH);
OpPUEHTUPOBATHCS B COACPKAHUU TEKCTA, IOHUMATD LIEJIOCTHBIN CMBICII TEKCTA, CTPYKTYPUPOBATh TEKCT;
yCTaHaBIIMBATH B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITUH, SBJICHUI, IIPOIIECCOB;

PE3IOMUPOBATH TIIABHYIO UICIO TEKCTA;

KPUTHYECKHU OLIEHUBATh COJlep)KaHne U OpMyY TEKCTa.

@OopMUPOBAHUE U PA3BUTHE HKOJIOIMYECKOr0 MBIIUICHHSI, YMEHUE IPUMEHSTh €r0 B II03HABATEIBHOM,
KOMMYHHKAaTHBHOH, COIIMANIbHOM MPaKTUKE U POo(ecCHOHaTbHON OpHUEeHTAINH.

OOy4aroMics CMOXET:

OMPENENATh CBOE OTHOIIEHUE K IPUPOJIHOM CPEIE;

aHATM3MPOBATH BIUSHHE YKOJIOTHYECKUX (DaKTOPOB Ha cpelly OOMTaHUs KUBBIX OPraHU3MOB;

IIpOBOANTH HpH‘IHHHBIﬁ )51 BGpOS[THOCTHBIﬁ aHaJIN3 DKOJIOT'HYECCKUX CHTyaHHﬁ;

MPOTHO3UPOBATh U3MEHEHHSI CHUTYaIlUH TIPH CMEHE ISHCTBUS OHOTO (haKTOpa Ha JISHUCTBUE JPYroro
(dhaxropa;

PacIrpoCTpaHATh OKOJOrMYECKUE 3HAHUA U YUAaCTBOBATh B IPAKTUYCCKUX J€JIaX I10 3alIUTEC 0pr>Ka}0H1e171
Cpenpl;

BBIP@XKaTh CBOE OTHOIIEHNE K IPUPOE YePE3 PUCYHKH, COUMHEHUS, MOJIENH, IIPOEKTHBIE PaOOTHI.
Pa3BuTHE MOTHBAINH K OBJIAJICHUIO KYJIBTYPOH aKTHBHOTO HCITOIE30BAHUS CIIOBAPEH U APYTHUX TTOMCKOBBIX
CHCTEM.

OOyJaronuiicss CMOXET:

OIIpeneNniaTh He0OXOANMBIE KITFOUEBbIE IIOMCKOBBIE CJI0BA U 3aIIPOCHI;

OCYIIECTBIIATH B3aMMOACHCTBHUE C DJIEKTPOHHBIMU TTOMCKOBBIMU CHCTEMAaMHU, CIIOBAPSIMH;

(hopMupOBaTH MHOKECTBEHHYIO BEIOOPKY M3 TIOMCKOBBIX MCTOYHUKOB JJIS1 00BEKTUBU3AIINHN PE3yTbTaTOB
TTONCKa;

COOTHOCHTH ITOJTy4EHHBIE PE3YIIbTATHI IIOMCKA CO CBOEH ESITETFHOCTHIO.

Kommynukaruubie YY/[

1.

YMeHne OpraHu3OBBIBATh Y4YeOHOE COTPYJHUYECTBO M COBMECTHYIO JEATENBHOCTh C YYUTENEM U
CBEpCTHUKAaMHU; paboTaTh WHAWBHAyalbHO M B TpYIIE: HAaXOAWTH OOIIee pemeHne W pas3pemarh
KOH(JIMKTH Ha OCHOBE COTJIACOBAHMS TIO3UIIMK M y4€Ta MHTEPECOB; (OPMYIHPOBATh, ApTYMEHTHPOBATH U
OTCTauBaTh CBOE MHEHHUE.

OOyJaromuiicst CMOXeET:

OIIpENeNATh BO3SMOXKHBIEC PO B COBMECTHOM JIEATEIbHOCTH;

WTPaTh ONPEAENIEHHYIO POJIb B COBMECTHOMN AEATEIbHOCTH;

MIPUHUMATH TIO3UIINI0 COOECeTHIKA, TOHUMAs TIO3HUIIUIO JPYToro, pa3indaTh B €ro pedd: MHEHHE (TOUKY
3peHwsl), 10Ka3aTeIbCTBO (ApPIyYMEHTHI), (PaKThI; TUIIOTE3bI, AKCHOMBI, TEOPHUU;

OIIPENEeNATh CBOM JICHCTBUS U ISHCTBUA MAPTHEPA, KOTOPHIE CITOCOOCTBOBAJIH HITH MPENSATCTBOBAH
MPOAYKTUBHON KOMMYHUKAIIH;

CTPOUTH TIO3UTHBHEIE OTHOIIEHHS B TIPOIlecCce YIeOHOH U MO3HABATENFHON JIEITEeThHOCTH,

KOPPEKTHO W apTyMEHTHPOBAaHHO OTCTAaWBATh CBOK) TOYKY 3PEHHUS, B JIUCKYCCUU YMETh BBIABUTATH
KOHTPapTyMEeHTHI, Tiepedpa3upoBaTh CBOIO MBICIH (BJIaJeHHE MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH );
KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHWIO, C JJOCTOMHCTBOM MPHU3HABATH OIMIMOOYHOCTH CBOETO
MHEHHUS (€CJIH OHO TAKOBO) U KOPPEKTHUPOBATH €T0;

TpeyIaraTh aTbTEPHATUBHOE pellleHne B KOH(DIUKTHOW CUTYaIlUH,

BBIICISITH OOIIYI0 TOYKY 3pEHUS B TIUCKYCCHUH;

JIOTOBapUBATHLCS O TPABUIIAX W BOMPOCAX YIS OOCYKIICHUS B COOTBETCTBUU C TIOCTABJICHHOW TIepes
IpynInoi 3agadei;

OpPTaHHU30BBLIBATh Y4eOHOE B3aUMOJICHCTBYE B rpyIIe (OMpeeNniTh O0IIHe eI, PACIPENesTh POIIH,
JIOTOBapUBATHCS IPYT C APYTOM U T. 1.);
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YCTPaHATh B paMKax UaJiora pa3pbeiBbl B KOMMYHHUKAIMH, 00YCIIOBJICHHBIE HETOHUMaHUEM/HETPUATHEM CO
CTOpPOHBI co0eceqHHUKa 3a1a41, POPMBI WIIN COACPKAHUS JHATIOTa.

YMeHre OCO3HaHHO MCIIONB30BaTh PEUYEBBIE CPENCTBA B COOTBETCTBUM C 33Jauell KOMMYHUKaLlUH M
BBIDQKEHHSI CBOMX UYBCTB, MBICIIEH M MOTPEOHOCTEH M1 TUIAHUPOBAaHHUS M PETYISIIUN  CBOCH
JIESITEIBHOCTY; BJIAJICHUE YCTHOW U MUCBMEHHOM PEYbI0, MOHOJIOTMYECKOM KOHTEKCTHOM Peyblo.

OO6yyaromuiics CMOXKeT:

3.

OIPEENsITh 3a7a4y KOMMYHHUKAIIMK U B COOTBETCTBHHY C HEll OTOMpATh peueBble CPEACTBa;

OTOMpPATh M UCIOJIL30BATh PEUEBHIC CPENCTBA B MPOIECCE KOMMYHUKAIIUH C JIPYTUMH JIIOJIBMH (IHalor B
nape, B MaJoil rpynmne u T. 1.);

MPEACTABIATH B YCTHOM MJIM TUCbMEHHOW (hopMe pa3BEPHYTHIN IJIaH COOCTBEHHOW ACATENFHOCTH;
COOJTI0IaTh HOPMBI ITyOJIMYHOM peuH, peryIaMeHT B MOHOJIOTE M IMCKYCCHU B COOTBETCTBHH C
KOMMYHUKATUBHOM 3aJ1ayeii;

BBICKa3bIBaTh U 0OOCHOBBIBATh MHEHUE (CYX/ICHIE) 1 3allpallluBaTh MHEHHE MapTHEPA B paMKax JIHaJiora;
MIPUHUMATH PEIIEHUE B XOZ€ AUAJIOra U COrJIaCOBBIBATh €r'0 C COOECETHUKOM;

CO371aBaTh MICbMEHHBIC KIHITNPOBAHHBIE U OPUTHHAIBHBIE TEKCTHI C UCIIOIB30BAHUEM HEOO0XOIUMBIX
pEUEBBIX CPEJICTB;

WCIOJIb30BaTh BepOaIbHbIE CPENICTBA (CPEICTBA JIOTMYECKOW CBSI3H) JJISI BBIJICICHHSI CMBICIIOBBIX OJIOKOB
CBOET'0 BBICTYTIJICHHUS;

WCIOJIb30BaTh HEBEpOAIbHbBIE CPECTBA WM HATIISIHBIE MaTepUalbl, TOrOTOBICHHBIE/ OTOOpPaHHBIE MO
PYKOBOJICTBOM YYHTEJS;

JIeNIaTh OIIEHOYHBIA BBIBOJ O JOCTMD)KEHUHU IEIM KOMMYHHUKAIIMH HEMOCPEICTBEHHO IIOCIIE€ 3aBEPIIEHUS
KOMMYHHKAaTHBHOTO KOHTaKTa M 0OOCHOBBIBAThH €TO.

dopmupoBaHue ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJAacTH HCHONB30BaHUS HWH(OPMAIMOH- HO-
KOMMYHUKAIIMOHHBIX TexHomoruit (manee — UKT).

OO0yJaronTuicss CMOXKET:

IENICHANPABICHHO WCKAaTh W HCIONB30BaTh WH()OPMAIMOHHBIE PECYpPChl, HEOOXOAWMBIC JUIS PEIICHUS
Y4IeOHBIX M MPAKTHUECKUX 3aj1ad, ¢ Tomornbio cpencts UKT;

BBIOMPATH, CTPOUTH M UCTIOJIB30BATh aJICKBATHYIO MHPOPMAIIMOHHYIO MOJICIb JIJISl TIepejadd CBOMX MBICIICH
CPE/ICTBAMH €CTECTBEHHBIX U ()OPMAJBHBIX SI3BIKOB B COOTBETCTBUU C YCIOBUSMHU KOMMYHUKAIIHH;
BBIACTSTh WH(GOPMAIIMOHHBINA aCIeKT 3a/adH, ONepUpOBaTh JaHHBIMH, UCIOJIH30BATh MO- JEIb PEIICHHS
3a1a4m;

WCIIONB30BaTh KOMITHIOTEPHBIE TEXHOJIOTHH (BKIIOYAas BBIOOP AJEKBATHBIX 33/Jade HWHCTPYMEHTAIBHBIX
MIPOrpaMMHO-ATMaPATHBIX CPEICTB U CEPBHICOB) /IS PEIIeHHs] HHPOPMAaI- OHHBIX I KOMMYHHUKAIIHOHHBIX
y49eOHBIX 3a/7a4, B TOM 4YHCJE: BBIUMCIEHWE, HAIMMCAHWE MHCEeM, COYMHEHHWH, MOKIAaZoB, pedeparos,
CO3JIaHME MPEe3eHTAIUN U JIp.;

WCIIONB30BaTh HH()OPMAITHIO C YIETOM ITHUECKUX U TPABOBBIX HOPM;

co3maBaTth WH(POPMANMOHHBIE PECYpChl Pa3HOro THIMA W IS Pa3HBIX ayJUTOPHiA, COOIOJATh
MH()OPMAITMOHHYIO TUTHEHY U MpaBwiia H(PpOpMaIrmoHHOW 0e30IacHOCTH.

IIpenmeTHbIMHU pe3yabTaTamMu 00yueHust pusuke B /-9 kiaccax siIBJISAIOTCH:

(opMHUpOBaHHE MPEACTaBICHUM O 3aKOHOMEPHOM CBSI3M M II03HABAEMOCTU SBJIECHUH NpHpodbl, 00
OOBEKTUBHOCTH HAay4HOI'O 3HAHUs; O cucTeMooOpasylomell ponu (U3MKA Ui pa3BUTUS JOPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOTHUI; HAYYHOIO MUPOBO33PEHHS KaK pPe3ysibTaTa U3y4eHHs] OCHOB
CTPOEHHS MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DHU3UKH;

® 3HAaHUA O MpUpPOAC Ba)KHCHIITNX (I)I/I3I/I‘{€CKI/IX SIBIICHHI OKPYKarmero mMupa U IOHHMMAHHUC CMBICIIA

(pU3NYECKNX 3aKOHOB, PACKPBIBAIOLINX CBSI3b U3yUCHHBIX SIBIICHUM;

(¢bopMHUpOBaHHE IEPBOHAYAIBHBIX MPEACTABICHUH O (U3WYECKOW CYIIHOCTH SIBJICHUH MPUPOBI
(MEXaHWYeCKHX, TEMJIOBBIX, 3JEKTPOMATHUTHBIX M KBAaHTOBBIX), BHJAX MaTepuu (BELIECTBO W IIOJE),
JBIDKEHHH KaK CII0oco0€ CYIECTBOBAaHMS MATEPHM; YCBOCHHE OCHOBHBIX HJEH MEXaHHKH, aTOMHO-
MOJIEKYJIIPHOTO YY€HHsI O CTPOCHHM BEIIECTBA, HJIEMEHTOB 3JIEKTPOAMHAMHUKH W KBAHTOBOM (DHU3MKH;
OBJIaJICHNE TIOHSTUHHBIM alllapaToM U CUMBOJIMYECKUM SI3BIKOM (DU3HKU;

® YMCHUSA NOJB30BATHCA METOAAMH HAYYHOI'O HMCCJIICAOBAaHUA SIBJICHHUI npupoabl, IMPOBOAUTH Ha6J'IIO,[[€HI/I$[,

IJIaHUPOBATH M BBIMOJHATH 3KCIICPUMCHTHIL, O6pa6aTBIBaTL PE3yIbTAaThL HSMCPGHHfI, npeacCTaBJIATh
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pe3ynbTaThl U3MEPEHUHN C MOMOLIBIO TaONull, rpadukoB U Gopmyn, oOHApYKHBATH 3aBUCHMOCTH MEXKIY
(U3NYECKIMH BETMYUHAMH, OOBSCHSITDH MOMyYeHHBIC PE3YNIbTAThl U JeTaTh BHIBOJBI, OLEHUBATH TPAHUIIBI
MOTPEIIHOCTEH PE3YNbTATOB N3MEPEHH;

e yMEHHs NPUMEHATh TEOPETHUYECKHE 3HAHWS M0 (HU3MKE Ha MPAKTUKE, pelaTh (pu3uyeckue 3ajadd Ha
MMPUMCHCHUEC ITOJTYUCHHBIX 3HaHI/II\/'I;

® YMCHHA W HABBIKM IMPUMCHATH MNOJYYCHHBIC 3HAHUA 1A O6’b$ICHeHI/I$1 IMPUHIOUIIOB ILCI\/'ICTBI/ISI Ba)KHEHIIINX
TEXHUYECKUX YCTPOWCTB, (pabOThl) MAIlMH U MEXaHU3MOB, CPEICTB NEPECIBMIKCHMS U CBS3H, OBITOBBIX
HpI/I60pOB, IMPOMBIIIIJICHHBIX TEXHOJIOTHYCCKUX IMPOLECCOB, PCHICHHA IMMPAKTUYCCKUX 3adayd HOBCCILHGBHOf/i
KHU3HH, oOecriedeHUs] 0OE30MacCHOCTH CBOEH >KHM3HHM, PAalMOHAIBLHOTO MPUPONOIONB30BAHUS U OXPAaHBI
OKpYXKaIOIEl Cpelibl; BIUSHUS TEXHUUECKUX YCTPOMCTB Ha OKPYKAIOLIYIO CpeLy;

OCO3HAaHME BO3MOXXHBIX IMPUYNH TEXHOI'CHHBLIX U 39KOJOTHYCCKUX KaTaCTpO(i).

® OCO3HAHHWE HEOOXOJUMOCTH TPUMEHCHUS JOCTHXKCHUH (U3UKH M TEXHOJOTHH JUIS PallMOHAILHOTO
MPUPOAOIIONE30BAHHS,

® OBJIQJICHHNEC OCHOBaMH 0E30MaCHOI'0 HUCIIONIb30BAHUS €CTECTBEHHBIX M HMCKYCCTBEHHBIX JJIEKTPHUECKHX H
MAardiuTHBIX HOJIeﬁ, OJICKTPOMAarouTHbIX W 3BYKOBBLIX BOJIH, C€CTCCTBCHHBIX MW HCKYCCTBCHHBLIX
WOHU3UPYIOIINX H3ITYy4YeHUH BO W30eKaHWE HMX BPEIHOTO BO3JCHCTBHS Ha OKPYXAIOIIYI0 Cpely M
OpraHU3M YeJlOBeKa;

e ¢dopMupoBaHue YOEKIECHUS B 3aKOHOMEPHOM CBSI3M W TIO3HABAEMOCTH SIBICHUH TIPHUPONBI, B
00BEKTUBHOCTH Hay4YHOI'O 3HaHUs, B BBICOKOM IEHHOCTU HAaYKHU B pPa3BUTHUH MaTepHaJ'[BHOﬁ u HYXOBHOﬁ
KYJbTYpBI JIFOJIEH;

® pa3BHTHE TEOPETHYECKOr0 MBIILUICHUS Ha OCHOBE (OPMHUPOBAaHUS YMEHHUU YCTaHaBJIMBaTh (DAKTHI,
pasinyatb NpPUYUHBI W CICACTBUA, CTPOUTH MOIACIM U BBIABUIaTb THUIIOTE3bI, OTBICKMBATbH U
q)OpMy_HI/IpOBaTB JA0Ka3aTeCIbCTBA BBIABUHYTBIX THIIOTE3, BBIBOAUTH HU3 3KCICPUMCHTAJIBHBIX (1)aKTOB u
TEOPETHYECKHX MOJeNel (hPu3NIecKne 3aKOHBI;

® Da3BUTUE YMEHUS IIJIAHUPOBATH B IOBCEAHEBHOM XM3HU CBOM JICUCTBHUS C NPUMEHEHUEM IOJYyYEHHBIX
3HAaHUHI 3aKOHOB MEXAHMKH, JJIEKTPOJUHAMUKH, TEPMOIUHAMUKHA U TEIUIOBBIX SBJIEHUH C LEJIBIO
cOepexeHMs 3I0POBhS;

e (opMHUpOBaHUE NPEICTABICHUN O HEpalMOHAJIbHOM MCIOJIb30BAaHUM NPHUPOJHBIX PECYPCOB U IHEPruH,
3arpsA3HEHUH OKPYKAIOLIEH Cpebl KaK CIIeCTBUE HECOBEPLICHCTBA MALLIMH U MEXaHU3MOB.

® KOMMYHHKAaTHUBHBIC YMEHHSA: JNOKJIAIbIBATh O PE3yJIbTaTaX CBOEI'O MCCIIEAOBAHMS, YIaCTBOBAThH B
IHMCKYCCUHM, KPAaTKO M TOYHO OTBEYaTh Ha BOINPOCHI, MCIONB30BaTh CIIPABOYHYIO JIMTEPATYpy M Ipyrue
HCTOYHUKHU MH(OpMaLuu.

BbINyCKHUK HAYYHUTCS:

coOroIaTh TpaBHiIa OE30MIaCHOCTH M OXpaHBI TPyAa IpH padoTe ¢ yaeOHBIM U Ta00paTOPHEIM 000PyIOBaHHIEM;

ITOHUMATh CMBICII OCHOBHBIX (DM3MYCCKUX TEPMHHOB: (PH3HUECKOE TEI0, (PU3MUECKOE SIBICHHUE, (PpU3MUCCKas
BEJINYMHA, CANHULIBI H3MEPEHHUS;

pacmosHaBaTh NPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPH HOMOIIM (HU3MUYECKUX METOAOB; AHAIM3UPOBATh
OTZAENbHBIE 3TAIBI IPOBEICHHS UCCIENOBAHUN 1 MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUNA U OIBITOB;

CTaBHUTh OIBITHI IO MCCIICNOBAHUIO (PU3MUECKUX SIBICHUN MM (PU3NYECKUX CBOUCTB TN 0€3 HCHONb30BaHUS
MIPSAMBIX U3MEPEHUH; IpH 3TOM (HOpMYyITHUPOBAThH MPOOIEMy/3aady yaeOHOro SKCIIEPUMEHTa; COOMPaTh YCTAHOBKY
U3 IPeUIOKEHHOT0 000py10BaHUs; IPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOJIBL.

[Ipumeuanue. Ilpu npoBeneHu UcciaeaoOBaHUs (PU3MUECKUX SIBICHUH N3MEPUTENbHBIC TPUOOPHI UCIIOIB3YIOTCS
JIUILb KaK JATYUKU U3MEpeHHs (QU3NYEeCKNX BEIWYMH. 3alMCH MOKa3aHUH NPSMBIX U3MEPEHUH B 3TOM Cilydae He
TpeOyercs.

MIOHUMATh POJIb SKCIEPUMEHTA B IIOJIy4YE€HUH Hay4YHOH MH(opManuy;

MPOBOANUTE MpsIMbIE H3MEpeHHS (U3NYECKMX BEIMYMH: BpPEMs, pAcCTOSHHE, Macca Tena, Oo0beM, Cuia,
TeMIlepaTypa, aTMoc(epHOE NaBieHHE, BIAXXHOCTh BO3AyXa, HANpPsHKEHHE, CHJIa TOKA, paJMallMOHHBIA (GoH (C
WCTIOJIb30BAHUEM JIO3MMETpA); MPH OSTOM BBIOMPATh ONTHMAIBHBIH CIIOCOO W3MEPEHHS W  HCIOJIb30BaTh
pocTeine MEeToIbl OLIEHKH MOIPEIIHOCTENH HU3MEPEHH.

[Ipumeuanue. Jlrobast yueOHast mporpamMmMa JOJDKHA OOecreduBaTh OBJAJICHHWE MPSMBIMH H3MEPEHHSMHU BCEX
MepeYnCIIEHHBIX (PU3NYECKUX BETUYMH.
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MIPOBOJIUTh MCCIICOBAHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIMYMH C UCIIOJB30BAHUEM NPSIMBIX M3MEPEHHIA: MPHU
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yJbTAThI MOTYYCHHOW 3aBUCUMOCTH (DU3NYCCKUX BEIHYUH B
BHJIE TAOJIUI] ¥ Tpa(hUKOB, JICNIaTh BBIBOJIBI MO PE3YJIbTATAM HCCIICOBAHHS,

MPOBOJIUTh KOCBEHHBIC M3MEPECHUS (DU3UYCCKUX BEIMYMH: TPH BBHINOJIHCHUU WM3MEPEHHI COOMPATh
SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAyd NPEIOKEHHOW WHCTPYKLIHMH, BBIUHUCIATH 3HAUYCHUE BEIUYUHBI U
AHAJTMU3UPOBATH MOITYYCHHBIC PE3YIBTATHI C YUETOM 3aJJaHHOW TOYHOCTH U3MEPEHUM;

AHAJTM3UPOBATH CUTYallMd IPAKTUKO-OPHUEHTUPOBAHHOTO XapaKkTepa, y3HaBaTh B HUX IMPOSBICHUE U3YyYCHHBIX
(pM3MYECKUX SBJICHHUI WM 3aKOHOMEPHOCTEH W MIPUMEHSTh UMCIOIIUECS 3HAHUS TS UX OOBSICHCHUS,

MMOHMMATh TPHUHIIMIEI JACHCTBUS MAallWH, NPHOOPOB M TEXHUYECKUX YCTPOHCTB, YCIOBUS HX O0€30MaCHOIO
KCIIO0JIb30BAaHMS B IOBCEIHEBHOM JKU3HU;

KCIIOIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 3324 HAYyYHO-TIOMYJISAPHYIO JIMTEPATYPy O (PU3UUYESCKUX SBIICHHSX,
CIIpaBOYHEIC MaTepHabl, pecypchl UHTEpHET.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

0CO3HABAaTh IIEHHOCTh HAYYHBIX HUCCIICIOBAHUH, pOb (PU3UKKH B PACHIMPEHUM HPEACTABICHUN 00 OKpYKaIOIIeM
MHpE U €€ BKJIAJ] B YIyUIlIeHNE Ka4eCTBA )KU3HU;

WCIIONb30BaTh IPUEMBI TOCTPOCHUS (QU3NYECKUX MOJIele, mnoucka U (OPMYJIMPOBKU JIOKA3aTEIbCTB
BBIJIBUHYTBIX THUIIOTE3 U TEOPETUUECKUX BHIBOJAOB HA OCHOBE IMIIMPUYECKH YCTAHOBJICHHBIX (DAKTOB;

CPaBHHMBATh TOYHOCTb M3MEPEHHUS (PU3MUECKMX BEIMYMH 110 BEJIUYMHE UX OTHOCHTEILHOW IOrPEIIHOCTH IPH
MIPOBEICHUH TPSMBIX U3MEPEHUH;

CaMOCTOSITEIBHO MPOBOINTH KOCBEHHBIC H3MEPCHUS M UCCIICAOBAaHUS (PU3MUECKUX BEIUYHMH C UCIIOJIb30BAHUEM
Pa3IHYHBIX CIIOCOOOB M3MEpeHUs (GU3NYESCKUX BEJIMYMH, BRIOMPATh CPEACTBA U3MEPEHHUS C YUETOM HEOOXOIUMOM
TOYHOCTH M3MEPEHUN, 000CHOBBIBATEH BHIOOP CITOCO0a M3MEPEHMS, aIleKBATHOTO MTOCTABJICHHON 3a/1a4ue, TPOBOINTH
OIICHKY JJOCTOBEPHOCTH ITOJIYICHHBIX Pe3yIbTATOB;

BOCIIPUHUMATh HHGOpMAIMIO (U3MUECKOr0 COACpKAHUS B HAYUYHO-IIOMYJISIPHOW JIMTEPAType MU CPEACTBAX
MaccoBoi HHGOpMAIUK, KPUTHYECKU OICHHBATh MOJIYYCHHYIO HHGOPMAIUIO, aHAIM3UPYsS €€ COIep)KaHue M
JaHHBIC 00 UCTOYHUKE WHPOpMAITHH;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIC COOOIICHHS O (PU3MUYCCKHUX SBJICHUSIX HAa OCHOBE HECKOJIBKHX
HWCTOYHHUKOB HMH(MOPMAIMK, CONPOBOXKIATH BBICTYIUICHHWE IIpE3CHTAIlNCH, YYHUTBIBash OCOOCHHOCTH ayIuTOPHUHU
CBEPCTHHKOB.

Mexannueckue sIBJICHUA

BbINyCKHUK HAYYHUTCS:

pacro3HaBaTh MEXaHWYECKHE SBICHHUS U OOBSICHATH HA OCHOBE MMEIONIMXCS 3HAHWI OCHOBHBIC CBOWCTBA WIIH
YCIOBHS TIPOTEKAHHWS OTHX SBJICHHH: pPaBHOMEPHOE W HEPaBHOMEPHOE JBIKEHHE, pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIIMHEHHOE IBH)KEHNE, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBIKEHNS, CBOOOHOE TTaJIcHHE
TEJ, paBHOMEPHOE IBIKEHHE IO OKPYKHOCTH, MHEPIHS, B3aUMOJCHCTBUE TEJ, PEaKTHBHOE JIBIDKCHHUE, Tepenada
TaBJICHUS TBEPIABIMH TENAMH, XHIKOCTAMH M Ta3aMH, aTMOC(EpHOE NaBIEHHE, IUIaBaHUE TeN, PaBHOBECHE
TBEPIBIX TN, HWMEIOMUX 3aKpPEIUICHHYI0 OCh BpAIICHHs, KOJeOaTeNbHOE JBM)KEHHE, PE30HAHC, BOJIHOBOE
IBUKEHUE (3BYK);

ONMCHIBaTh M3YYCHHBIE CBOMCTBA TEN M MEXAHMYECKUE SBIICHUS, HCHONB3yd (U3NYECKHe BEIUYUHBI: MYTb,
nepeMeIeHne, CKOpocThb, YCKOpEHHUe, MepHo/1 00paleHuns], Macca Tela, IIIOTHOCTh BEIeCTBa, CHJIa (CHJIa TSHKECTH,
CHJa YIpPYroCTH, CWJIa TPEHUs), NaBICHUE, MMITYJIbC TeNa, KMHETHYeCKas JHEprHs, IOTEHIHAJbHAs >HEpPTus,
MexaHudeckas pabora, MexaHndeckas mouiHoctb, KIIJ] mpu coBepriernn paGoTBI ¢ MCIIOIB30BAHUEM ITPOCTOTO
MEXaHu3Ma, CHJa TPEeHHUsS, aMIUIMTY/Ad, IEepHOA W 4YacToTa KoineOaHWH, UIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHHs; TPH ONMMCAHWM IPABHIIBHO TPAaKTOBATh (PU3NYECKUH CMBICI HCIOJIB3YyEMbIX BEIWYHMH, HX
0003HAaYECHHUsT M EIUHMIBI M3MEpPEHUs, HaXOAUTHh (POPMYIIbI, CBS3BIBAIONINE JAaHHYIO (DU3UYECKYI0O BEITHYHHY C
JIPYTUMH BEINYNHAMH, BEIYUCIISATH 3HAUCHUE (PU3MUECKON BETMYMHEI,

aHAJIM3UPOBATh CBOKMCTBA TeJl, MEXaHWYECKHE SIBICHUS M IPOIECCHI, UCIOB3YS (pU3NUecKrne 3aKOHBI: 3aKOH
COXpAaHEHUWS HSHEPrHH, 3aKOH BCEMHPHOTO TSTOTEHHs, NPHHIMII CYNEPHO3UIMH CWI  (HaXOXICHUE
paBHopeicTBytomer cuibl), |, Il u Il 3akonsl HproTOHa, 3aKOH COXpaHEHUS MMIYJbca, 3aKOH ['yka, 3akoH
[lackains, 3akoH ApxUMena; OpU 3TOM pa3idyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M €r0 MaTeMaTHYECKOe
BBIPKEHHE;

pa3nuyaTth OCHOBHBIE NPHU3HAKK M3YYEHHBIX (U3MUYECKHMX MOZEJEH: MaTepHajbHas TOYKa, WHEpIHajbHAs
cHCTeMa OTCYETa;
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pemarth 3a1a4d, UCMoib3ysl (U3NYEeCKUe 3aKOHBI (3aKOH COXPaHEHHUs SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHUS,
npunuun cynepriosuuuu cui, I, II m III 3axoHsl HblOTOHA, 3aKOH COXpaHEHUs UMIIYJIbCa, 3aKOH ['yka, 3aKoH
[ackans, 3akoH Apxumena) u (Gopmynbl, CBs3bIBatolIMe (PU3NUECKHE BETHMYUHBI (IIyTh, CKOPOCTb, YCKOpEHHE,
Macca Tena, IJIOTHOCTh BeIecTBa, CHJIA, JaBjieHHE, HUMITYJIbC TeNa, KUHETHYecKas HHeprus, NOTeHIHaIbHas
SHEprusi, MeXaHnvecKas pabora, Mexanuueckas MoiHocTh, KI1J] mpocToro MmexaHu3ma, cuiia TpEHUsT CKOJIbKEHN,
kod(QUIMEHT TpeHus, amIUIMTy[da, IepuoJ, W dYacToTa KoineOaHWi, UIMHA BOJHBI M  CKOPOCTh  €¢
pacmpocTpaHeHHs): Ha OCHOBE aHaln3a YCJIOBHS 3a/aud 3alliChIBATH KPAaTKOE YCJIOBUE, BBIACIATH (PU3MUECKHE
BEJIMYMHBI, 3aKOHBI U (popMyIbl, HEOOXOAUMBIE ISl €¢ PEelICHUs, IPOBOIUTH PACUETHl M OLEHUBATH PEabHOCTh
MOJTY4YEHHOT0 3HauUeHUsT (PU3NIECKON BEIUYHHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCH:

WCTOJIb30BATh 3HAHHS O MEXaHMYECKHX SIBIICHHUSAX B ITOBCEIHEBHOMN JKMU3HU LI o0ecieueHrs 0e30IacHOCTH MPH
oOpalieHnn ¢ mpudopaMu U TEXHUYECKUME YCTPOUCTBAMH, JIJIsi COXPAHEHHS 3I0POBbSI U COOIOJICHHUS HOPM
9KOJIOTUYECKOT0 MTOBE/IEHHS B OKPYXKAIOIIEH cpefie; MPUBOANUTE MPUMEpPHI MPAKTUYECKOTO UCTIONb30BAHUS
($U3NYeCKNX 3HAHUH O MEXaHWYECKHX SIBJICHUSX ¢ (U3MYECKHX 3aKOHAX; TPUMEPBl HCIOIb30BaHMUS
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTUH; IKOIOTHUECKUX TIOCIIEACTBII UCCIIEIOBAHNSI KOCMHYECKOTO MMPOCTPAHCTB;
pa3nuyaTh rpaHUIbl MPEMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIINI XapakTep (pyHIaMeHTaIbHBIX
3aKOHOB (3aKOH COXpaHEHHS MEXaHWYEeCKOM OHEPIMH, 3aKOH COXPAHEHUS HWMITYyJIbCa, 3aKOH BCEMHPHOTO

TATOTEHHS) ¥ OTPaHUYEHHOCTH MCIIOIb30BaHNA YaCTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u ap.);

HAXOJUTh aJICKBATHYIO MPEIJIOKEHHOH 3amade (Qu3ndeckyro MoJenb, pa3pemarb MmpodiieMy Kak Ha OCHOBE
MMEIOIIMXCS 3HAHUH 110 MEeXaHWKe C WCIOIb30BaHMEM MaTEMAaTHYECKOro ammapara, Tak U MPHU MOMOIIKM METOA0B
OLIEHKHU.

TenuioBbie ABJICHUS

BbInyCKHUK HAYy4YUTCSH:
pacro3HaBaTh TEIUIOBBIE SIBIEHUS U OOBSCHATH Ha 0a3e UMEIOIIUXCS 3HAHUN OCHOBHBIE CBOMCTBA MJIU YCJIOBUS
MPOTEKaHUs ITUX SABJIeHUI: nudy3us, u3MeHeHHEe 00beMa TeJl IIPH HarpeBaHUM (OXJIaXKICHUN), OOJIbIIast
CKUMAaEeMOCTh a30B, MaJjas C)KUMAEMOCTb JKUAKOCTEH U TBEPJBIX TeN; TEIUIOBOE pAaBHOBECHUE, UCIIAPEHUE,
KOHJIEHCAIYs], IUIaBJIeHUEe, KPUCTAJUIN3ALMsl, KUTIIEHUE, BIaXXHOCTh BO3/yXa, pa3IM4HbIe CIIOCOOB! TEIUIoNepeiaun
(TEII0npOBOJHOCTh, KOHBEKLIUS, U3IyUEHHE), arperaTHble COCTOSHUS BELIECTBA, MOIIOIIEHUE SHEPIHU IIPU
UCIIAPEHUH JKUIAKOCTHU U BbIJICJICHHUE €€ IIPU KOHACHCAIMHU T1apa, 3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT JIaBJICHUS
OIMCHIBATh N3YyUCHHBIE CBOMCTBA TEJ U TENJIOBBIE SIBICHUS, UCIIONb3Ys (PU3NYIECKUE BETUUNHBI: KOTUIECTBO
TEIUIOThI, BHYTPEHHSS SHEPTUs, TEMIIEpaTypa, yAeIbHas TEIUIOEMKOCTh BELIECTBA, yAeIbHasl TEIUIOTa MJIaBJICHUS,
yIelbHas TEIIoTa NapooOpa3oBaHysl, YAENbHas TEIIOTa CTOPAHUs TOIINBA, KOG (GHUIIMEHT MTOJIE3HOr0 AeHCTBUS
TEIJIOBOTO JBUTATENs]; IPU ONMMCAHUM NPABMWIIBHO TPAKTOBATh (DU3NUYECKHI CMBIC HCIONb3YEMbIX BEINYHH, UX
0003HaYEHMs] M EAWHULBI U3MEPEHUs, HaXOOUThb (DOpMyIbl, CBSI3BIBAIOLIME JAHHYIO (PU3MUYECKYIO BEINYMHY C

JIPYTUMHU BETMYNHAMM, BBIYUCIIATH 3HaUeHHE (PU3MUECKON BETUYNHBI,

aHAJIM3UPOBATh CBOWCTBA TEN, TEIUIOBHIE SIBICHHUS M IPOLECCH, HCIIONb3Yys OCHOBHBIC IOJIOKEHHS aTOMHO-
MOJICKYJIIPHOTO YUEHHSI O CTPOCHUH BEILIECTBA U 3aKOH COXPAaHEHMS SHEPIUH;

pa3nuyaTh OCHOBHBIE IPU3HAKH U3yYEHHBIX (PU3MUECKUX MOZEIEH CTPOCHUS Ta30B, KHUIKOCTEH U TBEPIBIX TEJI;

MPUBOAUTH IIPUMEPHI IPAKTUIECKOI'0 UCIIOIb30BaHUS (DU3NYECKUX 3HAHUH O TEIUIOBBIX SIBIICHUSX;

pewath 3aJayM, MCIOb3ysl 3aKOH COXPAaHEHMs SHEPIHMH B TEIUIOBBIX IpoLeccax U (OpMYJbl, CBS3bIBAIOIME
¢u3nvecKkre BETMYMHBI (KOJIWYECTBO TEIJIOTHI, TEMIEpaTypa, yAeldbHas TEIJIOEMKOCTh BELIECTBA, YyICIbHAS
TEIJIOTa IUIABJIEHUS, YAENbHAs TEIUIOTa MapooOpa3oBaHus, yIenbHas TEIJIOTa CrOpaHMs TOIUIMBA, KO3 UIMEHT
MIOJIC3HOT0 NIEMCTBUS TEIUIOBOIO ABWUIATENs): HA OCHOBE aHAIM3a YCJOBHS 3aJadd 3alHChIBATh KPATKOE yCJIOBHE,
BBIIENATh (PU3NYECKHE BEIMYMHBI, 3aKOHBI U (POpMyibl, HEOOXOAMMBIE Ul €€ PEIICHHs, POBOIUTH PACUEThl U
OLIEHUBATDH PEAILHOCTD MTOJIYYEHHOI O 3HaUeHUsI (PU3NUECKOI BETUUNHBL

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCH:

WCIOJIB30BAaTh 3HAHMS O TEIUIOBBIX SIBJICHUSX B MOBCEIHEBHOHM >KM3HHU JUIA oOecriedeHHsi 0e30MacHOCTH NpHU
oOpamieHuy ¢ npuOOpaMH M TEXHHYECKHMMHU YCTPOWCTBaMH, AJISl COXPAHEHHUsS 3H0pOBbs U COOJIOAEHHS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPY)KaIoLIel cpene; MPUBOAUTH HMPUMEPBI SKOJOTMYECKUX IOCIEACTBUN paboThI
JBUTATENEN BHYTPEHHETO CTOPAaHHUs, TEMIOBBIX U THIPO3JIEKTPOCTAHIINMT;

pa3nuyaTh rpaHUIbl IPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, TIOHMMATh BCEOOLIHA XapakTep (yHIaMeHTaIbHBIX
(U3NYECKNX 3aKOHOB (3aKOH COXPaHEHHs SHEPrMU B TEIJIOBBIX IPOLEccax) U OrPaHMYEHHOCTb HCIHONb30BaHUS
YaCTHBIX 3aKOHOB;
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HaxOJWTh aJICKBATHYIO MPENIOKECHHOW 3a/ade (PU3MYECKYI0 MOCTb, pa3peniaTh MpoOJieMy KaKk Ha OCHOBE
HMMEIOIUXCS 3HAHUM O TEIUIOBBIX SIBJICHUSX C UCIOJNB30BAHUEM MAaTEMaTHYECKOrO ammapara, Tak U MpU MOMOIIU
METOJIOB OLICHKH.

3.11eKTpnqec1me U MATrHUTHbBIC SABJICHUA

BbINyCKHUK HAYYHUTCS:

pacrnodHaBaTh 3JICKTPOMATrHUTHBIC ABJICHUA U O6’b$[CH5[TI) Ha OCHOBC MMCIOIINXCS 3HAHUM OCHOBHBIE CBOHCTBA
HJIN YyCJIOBUA MPOTCKAHUA 3TUX SIBIICHUI: QJICKTpHU3anud T, B3aI/IMOZ[eI‘/'ICTBI/IC 3apsA1a0B, 3JICKTpI/I‘{CCKHI>'I TOK U €TI0
I[Cf/iCTBI/IH (TCHJIOBOC, XHUMHUYECKOCE, MaFHI/ITHOC), B33HMOI[CI>'ICTBH€ MAariuToB, OJJICKTPOMAarHuTHas HWHIAYKIUA,
I[Cf/iCTBI/IG MAaroMTHOIO IoJIA Ha MPOBOAHMK C TOKOM W Ha ABWXYINYIOCA 3apsKCHHYIO 4YacTuily, I[GﬁCTBI/IC
QJICKTPHUYCCKOI'O IIOJIA Ha 3apsiKEHHYIO 4HaCTUIy, 3JICKTPOMArHMUTHBIC BOJIHEI, HpHMOHHHeﬁHOC pacnnpoCTpaHCHUC
CBeTa, OTpaXkeHHE U MPeoMIIEHIE CBETa, AUCIIEPCHs CBETA.

COCTaBJIATh CXEMBI JJICKTPUUCCKUX ueneﬁ C mocCJICAOBATCIIbHBIM W IapalJICJIbHBIM COCIUHCHUEM 3JIEMCHTOB,
pasnuyas ycJIOBHbIe 00O3HAYEHHS 3JIEMEHTOB DIIEKTPUYECKUX Ienedl (MCTOYHHMK TOKa, KIIFOY, PE3HCTOp, PeocTar,
JIAMIIOYKa, aMIIEPMETP, BOIBTMETP).

WCTIOJIb30BATh ONTHYECKHE CXEMBI JJIsi IOCTPOEHHsI H300paskeHHH B TUIOCKOM 3epKajie U coOMparoliell JTHH3E.

ONMCHIBATH N3YUCHHBIC CBOICTBA TEII U QJICKTPOMArHMUTHLIC SABJICHUSA, UCIIOJIb3Ys (bmnqecm/le BCJIIMYHHBI:
INEKTPUYECKUN 3apsijl, CHIIa TOKA, DIIEKTPUYECKOE HANIPSHKEHHE, SJIEKTPUIECKOE COTPOTUBIIEHNE, YACTbHOE
CONPOTHUBIICHUE BEIIECTBA, paboTa AIIEKTPUIECKOr0 IOJIsl, MOIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE M ONTHYECKas
CHJia JIMH3bI, CKOPOCTH 3JICKTPOMAriuTHBLIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA; IIPHU OIMMMCAHUHN BEPHO TPAKTOBATH
(1)I/I3I/I‘ICCKI/II71 CMBICJT UCTIOJIB3YEMBIX BEIIMYMUH, HUX 0003HAaYEHUS U CANHUILIBI U3SMEPCHUA; HAXOOUTH (bOpMy.]'H)I,
CBA3bIBAIOIUE JaHHYIO (1)I/I3I/I‘ICCKy}O BCIIMYUHY C IPYTUMU BEIMUUHAMU.

aHAJIN3UpPOBaThH CBOMCTBA TCJI, JJICKTPOMArHUTHBLIC ABJICHHUA W IIPOLCCCHI, HCIIOJIb3Yys (1)I/ISI/IT-ICCKI/Ie 3aKOHBI:
3aKOH COXPaHEHHUsS JJIEKTPHUYECKOro 3apsaa, 3akoH Oma s ydacTka memnu, 3akoH Jhxoyna-JleHma, 3akoH
HpPSIMOJIMHEHHOIO PaclpOCTpaHEHUs] CBETAa, 3aKOH OTPa)KEHMs CBETa, 3aKOH IPEJIOMIIEHHs CBETa; INPU 3TOM
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €I0 MaTEMaTHYECKOE BbIpakKEHHE.

HMPUBOANUTH TPHUMEPHI MPAKTUYECKOTO HCIIOIb30BAaHMSA (DU3UUECKUX 3HAHMH O HJICKTPOMATHHUTHBIX SBICHUSIX

pemraTth 3a1a4u, UCHONb3ys (pU3UYecKre 3aKOoHbI (3akoH OMa U1 ydacTka Iend, 3akoH J[xoynsa-JleHna, 3akoH
IPSIMOJIMHEHHOIO PaCIpOCTPAaHEHUsI CBETA, 3aKOH OTPa)KEHMs CBETA, 3aKOH IPEIOMIICHUS cBeTra) U (OpMYIIBL,
CBsI3pIBAONIME (PU3MUECKUE BEINYHUHBI (CUJIA TOKA, IEKTPUUYECKOE HAIIPSDKEHUE, JIEKTPUUIECKOE COIPOTUBIIEHUE,

YIEIBHOE CONPOTUBIIEHHE BEIIECTBA, padoTa 3JIEKTPUUECKOTO IOJS, MOIIHOCTh TOKa, (POKYCHOE paccTOSHUE U
OINTHYECKAsl CHJIA JINH3BI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JAJMHA BOJHBI M 4acTOTa CBETa, (POPMyIbl pacdyera
JIEKTPUUECKOr0 COIPOTHUBIICHUS TIPH M10CIEJ0BATEILHOM U N1apaJUIeIbHOM COSIMHEHUH IIPOBOTHUKOB): HA OCHOBE
aHaJIM3a yCIOBHSA 3aJaul 3allUChIBaTh KPATKOE YCJIOBHE, BBIAEATH (U3NUECKUE BEIUUIMHBI, 3aKOHBI U (POPMYIIBI,
HEOOXOIOUMble IJIsi €€ PEIIeHMs, NPOBOAUTH pPAacuyeTbl M OLEHUBATh pPEAJBHOCTh IOMYYEHHOIO 3HAYCHUS
(hU3mIeCcKOl BETHIMHBL

BhINyCKHUK MOJIYYHUT BO3MOKHOCTh HAYYHThCH:

UCIOJIb30BaTh 3HAaHMA 00 SJEKTPOMArHUTHBIX SBJICHUSX B IIOBCEIHEBHOH JKM3HM Ml oOecmedeHust
0e3omacHOCTH MpH OOpalIeHHH C NpuOOpaMH U TEXHHUYECKUMH YCTPOWCTBAMHM, AJSI COXPAHEHHS 3I0POBBS M
COOJIOACHUSI HOPM SKOJOIMYECKOTO IIOBEACHHS B OKPYXKAIOWIEH cpele; NPUBOAUTH IPUMEPhl BIIUSHUS
3JIEKTPOMArHUTHBIX U3TY4YEHHUH HA )KUBbIE OPTraHU3MBbI;

pa3nuyaTh rpaHULbl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMaTh BCEOOIIUH xapakrep (QpyHIaMEeHTalIbHBIX
3aKOHOB (3aKOH COXPaHEHMS IEKTPUUECKOro 3apsiia) U OrpaHUYEHHOCTh HCIIONb30BAHMUS YAaCTHBIX 3aKOHOB (3aKOH
Owma ans ygactka menu, 3akoH J[xoynsa-Jlenma u mp.);

WCIOJIB30BaTh IPHEMBl IOCTPOCHUS (U3NYECKHX MoJeneld, IMoucka U (OPMYJIUPOBKH JOKA3aTEIbCTB
BBIIBUHYTBIX T'HIIOTE3 U TEOPETUUECKUX BBHIBOJOB HA OCHOBE SMIIMPUYECKH YCTAHOBJICHHBIX (DaKTOB;

HAXOIUTh aJIeKBaTHYIO NPEAJIOKEHHOM 3ajade (pu3nyeckyro MoIeNb, paspemaTrh HpoliieMy Kak Ha OCHOBE
HUMEIOLIUXCS 3HAHUHM 00 3JIEKTPOMArHUTHBIX SIBJICHUSX C MCIONb30BaHUEM MaTEMaTHYECKOT 0 almapara, TaKk 1 Ipu
MOMOILM METOJOB OLIEHKH.

KBaHTOBBIC AABJICHUSA
BbBINyCKHUK HAYy4YHUTCH:
paCHOBHaBaTL KBAHTOBLIC SABJICHHUA U O6’BHCHHTL Ha OCHOBC HMCHOIINXCA 3HaHPII71 OCHOBHBIC CBOﬁCTBa NnJm

YCJI0OBHUA NPOTCKAHUA I3TUX SIBJICHUI: €CTCCTBEHHAS W HUCKYCCTBCHHAd PaJUOAKTUBHOCTBL, O-, ﬁ- " Y-U3JIYy4YCHUA,
BO3HMKHOBEHHE JIMHEHYIATOI O CIICKTpa U3JTYUCHHA aTOMaA,
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OIUCHIBATh M3YUYCHHBIE KBAHTOBBIC SIBJICHHS, UCTIONB3Ys (PM3UUECKHE BEIMYMHBI: MacCOBOE YHCIIO, 3apsioBOE
YHCII0, TEpUoJl Momypacnana, SHeprusi (OTOHOB; MPH OMHMCAHWK MPABHIIBHO TPAaKTOBATh (M3MUECKUN CMBICI
UCTIOJIb3YEMBIX BEIWYHMH, UX 0003HAYCHUS W CAWHUIIBI U3MEPEHUsS; HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO
(U3NYECKYIO BENUYHHY C IPYTUMH BETUYHMHAMH, BEIYUCISITH 3HAUCHUE (PU3NUECKON BEIUYHHEI,

aQHaNM3NPOBATh KBAHTOBBIC SBJICHHS, HWCIONB3YyS (HU3MUYECKHE 3aKOHBI M TOCTYJNAThl: 3aKOH COXPaHEHHS
SHEPIUH, 3aKOH COXPAHEHMs 3JIEKTPUYECKOrO 3apsija, 3aKOH COXPAaHEHUsS MacCOBOIO 4YMCIA, 3aKOHOMEPHOCTH
W3IY4YEeHUS] W TIOTJIOMICHHsI CBETa aTOMOM, IPH 3TOM pa3iUy4aTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M €ro
MaTEMaTUYECKOE BBIPAKECHHUE;

pasyinyaTh OCHOBHBIE IIPU3HAKH IUIAHETAPHON MOJIEIN aTOMA, HYKJIOHHON MOJIENIM @TOMHOTIO SIApa;

MIPUBOJUTH IPUMEPHI MPOSABIEHUS B MPUPOJIE U MPAKTHUYECKOTO MCIOIB30BAHMS PATMOAKTUBHOCTH, SJIEPHBIX U
TEPMOSIIEPHBIX PEAKIIM, CIIEKTPAIbHOIO aHAJIN3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCH:

WCTIOJIb30BaTh MOMyYeHHBbIC 3HAHUS B TIOBCEIHEBHOM XKM3HU IpU OOpalieHU# ¢ MpUOOpaMy W TEXHUYECKUMU
yCcTpoHCTBaMHU (CUETYMK MOHHU3UPYIOMINX YaCTHUI], JO3UMETp), IS COXPAHEHUS 3JI0POBbSI M COOJIOJEHHUS HOPM
3KOJIOTMYECKOr0 MIOBEEHUS B OKPYKAOLIEH CPENE;

COOTHOCHUTH SHEPTHUIO CBSI3H ATOMHBIX S/IEp C Ae()EKTOM MacChl;

MIPUBOAUTh TPUMEPHl BIUSHHUS PAJHMOAKTUBHBIX HW3TYYEHHH Ha >KUBBIE OPraHW3MBI, MOHHMATh TPHHIIUII
JEICTBUS JO3UMETPA U pas3iinyaTh YCIOBUS €0 UCIIOJIb30BaHNUS;

MMOHUMATbH HKOJIOTHYECKHE MPOOIEMBI, BOSHUKAIONINE TIPU UCTIOIH30BAHUH ATOMHBIX JIEKTPOCTAHLIUN, M MYTH
pelIeHus ATUX MPOoOIIEM, TTEPCIEKTHBBI NCTIOIB30BAHMS YIPABIISIEMOT0 TEPMOSIEPHOTO CHHTE3A.

JIeMEeHThI ACTPOHOM UM
BbpInyCKHUK Hay4YuTCH:
YKa3bIBaTb Ha3BaHUS IJIAHET ComnueuHoit CHUCTEMBI; pas3jinyaTb OCHOBHBIC ITPU3HAKK CYTOYHOI'O BpAIllICHUSA
3Be3HOrO HeOa, nBrokenus JIyHsl, CoHIA U TIIAHET OTHOCHTEIBHO 3BE3];
MOHUMATh PA3THYMSI MEXTY TeIHOIEHTPHYECKON M TeOIICHTPUIECKONW CUCTEMaMH MHpAa;
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCH:
yKa3bpIBaTh OOIIME CBOWCTBA W OTJIUYMS IUIAHET 3€MHOW TPYIIBI U IUIAHET-TUTaHTOB; MalbiX Tell COTHeYHOM
CHUCTEMBI U OOJIBINIKX TIJIAHET; IMOTH30BATHLCS KAPTOH 3BE3THOTO Heba mpr HAOIIOACHUAX 3BE3THOT0 HEOa;
pa3inuyaTh OCHOBHBIC XapaKTEPUCTUKHU 3Be31] (pa3Mep, I[BET, TeMIepaTypa) COOTHOCHTD IIBET 3BE3/IbI C €
TeMIIEpaTypoi;
pa3nuyaTh TUIOTE3bI O TPOUCXOXKACHUU COTHEYHON CHCTEMBI.

Conep:xxanue yueoHoro npeamera «@usuka» B 7-9 kiaccax.

7 kaacc
(68 gyacos, 2 yaca B HE/IENIO)
|. Beenenue (4 yaca)

[Ipenver n meronpl ¢GU3WKH. DKCIEPUMEHTANBHBI METON HW3ydeHHs Npupoabl. M3mepeHne (U3HUECKUX
BenmunH. [lorpemnocts m3mepenus. OOoOImIEHWE pe3yNbTAaTOB JKCIepuMeHTa. HaOmromeHue mpocTedmmx
SIBICHUH M IPOLIECCOB IPHUPOABI C IOMOIIBIO OPraHOB YYyBCTB (3pE€HHUs, CiyXa, oca3aHus). lcmomp3oBaHue
MIPOCTEUIINX M3MEPUTENBHBIX MPUOOPOB. CXeMaTHUeCKOe M300paKeHHe OMBITOB. MeETOoAbI MOTydeHus 3HAaHUH B
¢nzuke. OU3NKa 1 TEXHHUKA.

JlabopatopHas paGora.

1. OnpeneneHue LEHb! AEIEHUS H3MEPUTENBHOTO proopa.

1. TlepBoHaYaIbHBbIE CBEIEHHsI 0 CTPOeHHH BelecTBa. (5 yacos.)

I'umore3a 0 IUCKpeTHOM CTpOeHHHM BemiecTBa. MoneKynbl. HenmpepbIBHOCTE M XaOTUYHOCTh JIBMXKEHHSI YaCTHIL
BemectBa. Juddysusa. bpoyHoBckoe nBmxenue. Mopenu rasa, »KHIKOCTH M TBEPIOro Tena. B3aummonercTBue
YJacTull BellecTBa. B3anMHoe NpUTSHKEHNE U OTTAJIKUBAHUE MOJIEKYI. TpH COCTOSIHMS BEIIECTBA.

JlaGopaTopHas padora.

2. zmepenue pazMepoB MajbIX Tel.

I1l. BzaumopeiictBue Teu. (22 yaca)
Mexanunueckoe IBIKeHHE. PaBHOMepHOEe M He paBHOMEpHOe ABrkeHue. CkopocTb. Pacuer mytw U BpemeHH
nerkeHus. Tpaekropus. IIpsmonunelinoe asuxenue. B3zaumoneiictBue ten. Muepuus. Macca. IInmoTHOCTS.
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Nsmepenne maccwl Tena Ha Becax. Pacuer maccel U oObema mo ero miotHoctd. Cuia. Cuibl B NPUPOIE:
TATOTEHUs, TSDKECTH, TpeHUs, ynpyroctu. 3akoH ['yka. Bec Tena. CBsizpb MeXay CHIION TSDKECTH M Maccoi Tena.
Hunamomerp. CriokeHne qBYX CHJI, HAPaBJICHHBIX 110 OAHOHN npsiMoid. Tpenune. Ynpyras negopmarus.
JInabopamopmusie pabomel.

3. 3Mepenue Macchl Tena Ha PhIYaKHBIX BECax.

4.M3mepenne ooObemMa Tena.

5. Ompenenenue MIOTHOCTH TBEPAOIo BEIlECTBa.

6. 'pagyupoBanue IPyXUHbBI U U3MEPEHUE CUII TUHAMOMETPOM.

IV [laBJjieHune TBepabIX TeJl, JKUAKOCTEl 1 ra3os. (21 yac)

Haenenue. OnbiT Toppuuemnn. bapomerp-anepoua. AtmocdepHoe IaBieHHE Ha PA3IMYHBIX BBICOTaX. 3aKOH
[Mackans. CriocoObl yBETMYCHUS U yMEHbIICHUs naBjieHus. JlaBnenue rasa. Bec Bo3ayxa. BosmymiHas obonouka.
Nsmepenne atmochepHoro namieHus. Manomerpbl. [lopiiHeBoN JKHUIKOCTHBIM Hacoc. [lepemava aBieHUS
TBEPABIMUA TENaMH, KUJKOCTAMH, Tazamu. JleficTBUE >XUAKOCTH M ra3a Ha IOTpYKEHHOE€ B HUX Teno. Pacuer
JaBJIEHUS KUJIKOCTH Ha JHO M cTeHKH cocyna. Coobmaronue cocyapl. ApxuMenoBa cuia. [ 'miapaBaudeckuit
npecc. [lnaBanue Ten. [lnaBanue cynos. BozayxoruiaBanue.

JlaGopaTopHas padora.

7. Onpenenenrie BRITATKUBAONICH CHIIBI, IEHCTBYIONIEH HA IMMOTPY>KEHHOE B )KHIKOCTH TEITO.

8.BrIsicHEeHVe YCIIOBUY TIaBaHUS TETA B )KUIKOCTH.

V. Pa6ora u MomHOCTh. JHeprus. (14 yacos.)
Pabdora. Mommnocte. Oneprus. Kunernmveckass dHeprusi. [loTeHnmanbHass OSHEPrUs. 3aKOH COXpaHEHUs
Mexanndeckou sHepruu. IIpocteie mexannsmel. KIIJI mexanu3moB. Peryar. PapHoBecue cui Ha peryare. MomMeHT
cuibl. Peaaru B TexHuke, ObITY M nipupoe. [IpuMeneHne 3akoHa paBHOBecHsl pbluara k Oioky. PaBeHcTBO pador
IIPU UCIIOJIb30BAHUH IIPOCTHIX MEXAHU3MOB. «30JI0TOE IIPABUIIO» MEXAHUKH.
JlabopaTopHas padora.
9. BeIsicHeHMe yCclI0BHS PaBHOBECHS pblyara.
10. Ompenenenne KI1JI mpu mogbeMe 1o HAKIIOHHON TIJIOCKOCTH.
V1. IloBTopenue (2 u)

Amnanu3 ommoOOoK, TOMYIIEHHBIX B UTOTOBOM KOHTPOJIBHOH padoTe.

8 KJacc

(68 yacoB, 2 yaca B HE/IEIIO)

|. TemsioBble siBj1eHust (26 YacoB)

Buytpennsss osHeprus. TeruioBoe nBmxenme. Temmepartypa. Temmomepemawa. HeobpatumocTs mporecca
tertonepenayn. CBsi3b TEeMIIEpPaTyphl BELIECTBA € XAaOTHMYECKUM ABMKEHHEM ero dactuu. CrocoObl M3MEHEeHHs
BHYTpPEHHEW »sHepruu. TemnonpoBogHoCcTb. Koau4yecTBO TEIIOTHL. YAenbHAsA TEIIOEMKOCTh. KOHBEKIHUA.
W3nydyeHne. 3aKOH COXpaHEHHsI AHEPrUU B TEIUIOBBIX Ipoueccax. llnmaBieHue u KpucTamausauus. Y AenbHas
TerjIoTa TMjaBleHus. [paduk mmaBneHns U oreepiaeBaHus. llpeoOpa3oBaHue 3HEPruM IpU  HU3MEHEHUSX
arperaTHOro0 COCTOSIHMSL BellecTBa. lcmapeHue W KOHIEHcAlWs. YJenpHas TemIoTa NapooOpa3oBaHUs U
KoHaeHcanuu. Pabora mapa u ra3a mpu pacmupeHuu. Kumnenwe >xuakoctd. BrakHOcTh Bo3myxa. TerioBbie
JBUraTean. DHEPrusl TOIINBA. Y IeNbHAs TEIIOTa CTOPAHUSL.

Arperatnbie cocTossHus. [IpeodpasoBanne sHepruu B TermoBbx apuratensx. KI1/] rermmoBoro gpurarens.
®ponTanpHas mabopaTopHas padboTa.

2.CpaBHEHHE KOJIMYECTB TEIJIOTHI IPH CMELIMBAHUY BOJBI Pa3HOH TeMIIepaTyphl.

3.U3mepenune yaeabHON TEMI0EMKOCTH TBEPAOTO Tefa.

Il. DekTpuyeckue sIBJIEHUs U JIEKTPOMAarHUTHBIE siBjieHus (31 yaca)

OnekTpuzauus Tel. OJEKTpUYecKud 3apsan. BzaumopelictBue 3apsgoB. JIBa BuAa SJIEKTPUUECKOrO 3apsna.
JMCKPETHOCTD 3JIEKTPUYECKOro 3apsia. DJIEKTPOH. 3aKOH COXPAaHEHHs 3JIEKTPUUYECKOro 3apsiia. DJIEKTPUUECKOe
noje. Onekrpockor. CtpoeHue atomMoB. OObsICHEHHE JIEKTPUYECKUX sABICHUH. IIpOBOMHUKM M HENPOBOIHUKHU
3JEKTpUYECcTBa. JleficTBHE 31IEKTPUYECKOTro MO Ha SJEKTPUUECKHE 3apsbl.

[locTosiHHBIN 3nekTpuuecKkuil TOK. McTOYHMKHM 31eKTpuUueckoro Toka. HocuTenun cBOOOTHBIX 3JIEKTPHUUECKHX
3aps70B B METaJlIaX, XKUAKOCTIX U ra3ax. DJIEKTpUUecKas LENb U €€ COCTaBHbIE yacTH. Cuia Toka. ETuHUIIBI CHITBI
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Toka. Ammnepmerp. M3mepenue cunbl Toka. Hampspxkenwe. Enununes! HampspkeHus. BomeTmerp. M3mepenne
HanpspKeHUs. 3aBUCMMOCTD CHJIBI TOKa OT HaIpsDKEHUS.

ConporuBnenue. Enununsl comporuBieHus. 3akoH OMa Juisl ydacTka dJekTpudeckod nenu. Pacuer
COIIPOTHUBJEHHUS MPOBOJHUKOB. Y IENbHOE COMpoTHUBIEHUE. [IpuMepsl Ha pacdeT COMpPOTHBIIEHHS MPOBOIHUKOB,
CUJIbl TOKa W HamnpsbkeHus. Peocrartsl. IlociuenoBaTenbHOE U MapauIeIbHOE COSAMHEHUE MMPOBOAHUKOB. JlelCTBUS
3JIEKTPUYECKOro TOKa

3akon J[xoyns-Jlenma. PaGora snekrpuueckoro Toka. MOIIHOCTh 3JEKTPUYECKOro ToKa. EauHUIBI paboThI
3JIEKTPUYECKOro TOKa, MpUMeHseMble Ha MpakTuke. CUeTUuK 3JIeKTPUYECKON dHEpruu. DJIeKTpoHarpeBaTelbHbIe
npubopbl. Pacuer asnekTposHepruu, mnorpedisieMol ObITOBEIMH TmpuOopamu. HarpeBanue MPOBOJHHKOB
JMEKTPUYECKUM TOKOM. KONWYecTBO TEIIOTH, BBIJENSEMOE MPOBOJHUKOM C TOKOM. JlaMma HakajJMBaHMSL.
Koporkoe 3ampikanue. [Ipemoxpanurenu. MarautHoe mmojie. MarHuTHOE TOJI€ IPSIMOTO TOKa. MarHuTHBIC JIMHHH.
MarauTtHoe mose KaTyIIKd ¢ TOKOM. DJIEKTPOMAarHuTel U WX npuMmeHeHus. [locTosHHbIE MarHUTHL. MarHuTHoe
MoJie MOCTOSIHHBIX MAarHuToB. MarHuTHoe mone 3eMid. J[eicTBME MAarHMTHOrO TOJNS Ha NMPOBOJHUK C TOKOM.
DONEKTPUIECKUI TBUTATENb.

@Dponmanvusle nabopamopusle padomal.

4.Coopka >IeKTpHUYECKOH ey U M3MEPEHUE CHITBI TOKA B €€ Pa3IMYHBIX YUaCTKaX.

5./3MepeHne HallpsDKEHUs Ha Pa3JMYHbIX Y4aCTKaX JIEKTPUUECKOM LENu.

6. PerynmpoBaHue CHIIBI TOKa pEOCTaTOM.

7. I3Mepenwe COpoTHBIEHNS TPOBOJHIKA TIPY ITOMOIIY aMIIepMEeTpa U BOJIBTMETPA.

8.M3mepenrie MOITHOCTH M pabOTHI TOKA B DJIEKTPUIECKON JIAMIIE.

9. COopka 3J1eKTPOMArH|Ta U UCIbITAHUE €0 JACHCTBHUS.

10. 3y4eHune 2JIeKTPUIECKOr0 ABUTATENS TOCTOSHHOTO TOKA (Ha MOJICIN ).

I1l. CBeroBble siBiienus. (10 yacoB)

Hcrounuku cBera.

[IpssMonuHEiHOE pacpoCTpaHEHHUE, OTPAKEHHE W MpeltoMiicHue cBera. JIyd. 3akoH oTpaxeHus cera. Ilmockoe
3epkajo. JIuuza. OnTuueckas cuia JUMH3bL M300paxkeHune AaBaeMoe JUH30M. M3MmepeHrue (HOKYCHOrO pacCTOSHHUS
cobuparomer a3 OnTHdeckue mpuoopsl. ['1a3 u 3peane. OUukw.

Dponmanvuvle 1ab60pamopHvle padomel.

11.M3y4yenue 3ak0OHOB OTpaKEHUSI CBETA

12.HabmroaeHne sSIBICHUS MPEIIOMIICHHS CBETa

13.I1ony4uenre n300paKeHwsl IPH TOMOIIHN JTHH3HI.

Peseps -29ac

IV. IloBTopenne (1 1)

9 knacc

(102 yacos, 3 yaca B HelEIIO)

|. 3akonbl B3auMoaeiicTBus U ABM:KeHHs TeJl. (36 yacoB)

Marepuanbnas Touka. Tpaekropusa. Ckopocts. Ilepememienue. Cucrema orcuera. OmnpeaeneHue KOOPIHHATHI
OBUOKyIIero tenma. [padukm 3aBHCHMOCTM KHHEMAaTHYeCKHX BEMYMH OT BpeMeHH. [IpsmonmHeiHOE
paBHOyCKOpeHHOe nBHkeHne. CKOpOCTh PaBHOYCKOPEHHOTro NIBIKeHWs. llepemerieHue mpu paBHOYCKOPEHHOM
nerkeHnd. OrpeeneHne KOOpAUHATHl IBIKYIIEro Tena. ['paduki 3aBHCHMOCTH KHHEMATHYECKUX BEIHYUH OT
BpeMeHHU. Y ckopeHne. OTHOCUTENFHOCTh MEXaHHYECKOTO ABYKEeHUs. M HepIanpHas cucremMa oTcuera.

IlepBeiii 3akon Hprorona. Btopoi 3akoH Hprorona. Tperuit 3akon Heiotona. CeobOomHoe mnaneHue 3akoH
Bcemupnoro tsarorenus. KpuBonmuHeliHOe nBukeHue J[BMKeHHE IO OKPYXHOCTH. VICKyCCTBEHHBIE CITYTHHKH
3emmu. Pakersr. mmynbe. 3akoH coxpaHeHHs UMITyiabca. PeakTnBHOe nBIOKeHHe. J|BrKeHue Tena OpOIIeHHOTO
BEPTHKAILHO BBepX. JIBW)keHHEe Tema OpOIIeHHOro TMOJ YIJIOM K TOpPU30HTY. [[BMkeHne Tena OpOIIEHHOTO
TOPU30HTAIBHO. Y CKOpEHHE CBOOOHOrO MaIeHUs Ha 3eMIle U IPYTHX IUTaHeTax.

Dponmanvusvie nadbopamopusle padomal.

1. UccnenoBanue paBHOYCKOPEHHOT'O IBMKEHUS O€3 HaYalIbHOM CKOPOCTH.

2.M3mepeHne yCKOpeHusl CBOOOIHOTO ITaICHMS.

Il. Mexanuveckne KoJjie0aHusi M BOJIHBL 3BYK. (15 yacoB)
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Mexannueckue konebanus. Ammautyzaa. llepuon, dacrora. CBoOoaubie konebanusa. KoneGaTenbHbIE CHCTEMBI.
MasTHuK. 3aBHCUMOCTb MEpPHOJia U YACTOTHl HUTSHOTO MasTHHKA OT IJUHBI HUTU. [IpeBpaiieHne sHepruu mpu
KonebaTebHOM JBHKEHUH. 3aryxaromue Konebanus. BeiHyxaennbsie konebaHus. Mexanuueckue BOJHBIL. J[muHa
BonHBL. [IpononbHbie U onepednbie BOMHBL. CKOPOCTH pacnpocTpaHeHUs! BOJMHBL 3BYK. BricoTa n TeMOp 3ByKa.
I'pomkocTs 3ByKa/ Pactipoctpanenne 3Byka. CkopocTh 3Byka. OTpaskeHue 3ByKa. Jx0. Pe3onaHc.

®dponTanbHas JabopaTopHas padora.

3. UccnenoBanre 3aBUCUMOCTH TEPUOJA U YaCTOTHI CBOOOAHBIX KOJIEOaHWH MaTeMaTHUECKOrO MasTHHUKA OT €ro
JJIUHBI.

I11. DaekTpomaruuTHble siBjeHust. (24 yaca)

JelicTBrie MarHUTHOTO TMOJsI Ha OJJEKTpHUecKue 3apsanbl. [ paduyeckoe u300pakeHHE MArHUTHOTO MOJIS.
Hanpasienne Toka u HarpaBieHHEe €ro MarHuTHOro nois. OOHapy:KeHHe MarHUTHOT'O IOJIS [0 ero JEHCTBHIO Ha
anekTpuueckuid Tok. IlpaBuio mneBoit pyku. MarHUTHBIH TOTOK. OJEKTpOMarHUTHas WHAYKUHUA. SIBleHHe
3JIEKTPOMAarHuTHOW HHAyKIUU. [loydyeHne nepeMeHHOoro 31eKTPUYECKOro TOKa.

OnexTpomMarHuTHoe mnose. HeomHopomHoe U HEOTHOPOAHOE ToNe. B3anMOCBSI3b 3JEKTPUYECKOT0 M MarHUTHOTO
nosieil. DneKTpOMarHuTHeIe BONMHBL. CKOPOCTh pacHpOCTpaHEHHs AJIEKTPOMArHUTHBIX BOJH. DJIEKTPOABHUTATENb.
Onextporenepatop. CBET — AIEKTPOMArHUTHAS BOJTHA.

OponTanpHas JabopaTopHas pabdora.

4. I3yueHue SBJIEHUS JIEKTPOMArHUTHOM UHIYKIUU.

I V. CtpoeHue atoma u atoMmHoro siipa (20 yacon)

PamnoakruBHOCTB. AJb(a-, OerTa- U raMmma-u3nydeHue. ONbITHI 110 pacCeMBaHUIO ajib(a-uacTuil. IlnaHerapHas
Mozenb aroma. AtomHOE Aapo. lIpoToHHO-HEWTpOHHAs Monenb siapa. MeTonsl HAOMIOAEHWUS W PETUCTPALlUU
yactull. PannoakTwBHBIE MpeBpamieHus. OKCIepUMEHTANbHbIE METOABI. 3apsn sapa. MaccoBoe duWciIo siapa.
SAnepusie peakiuu. [lenenne u cunte3 sgep. CoxpaHeHWe 3apsiia ¥ MAacCOBOTO YHCIHA MPH SIIEPHBIX PEAKIHX.
OTKpBITHE TPOTOHA U HEUTPOHA. SIIepHbIe CHITBI. DHEPTHsI CBS3H YaCTHUIL B SIAPE.

Oueprusi cBs3u. Jledekr macc. BeimeneHue sHEpruy MpH NEICHUH W CHHTE3e saep. Vcmonmb3oBaHUE SIEPHOMN
suepruu. Jlosumerpus. Snepubrit peakrop. I[IpeoOpazoBanne BHyTpeHHEH »HEpruu simep B DJICKTPHUECKYIO
SHEPruo. ATOMHAs dHepreTuka. TepMosiIepHbIe peakiiui. broorndeckoe eCTBHE paaralli.

OponTanpHas JabopaTopHas padora.

5. M3yueHue feacHus sIpa aToMa ypaHa 1o gpororpaduu TpeKoB.

6./3yueHne TpeKOB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM OTOrpadusiM.
V. Ctpoenne u 3Bononusi Beenennoii (5 yacos)

Cocras, cTpoeHue u npoucxoxacane ComHedHoi cuctembl. boipmme Tena ComHedHOoM cucTeMbl. Mabie Tena
Comnnueunoii cucremsl. CTpoeHue, n3mydeHue u 3Boirorws Conamna u 38e31. CTpoeHue u 3BOMIous BeeneHHoi.

V1. MoBTopenne (5 4)

1. Mapon A.E., Mapon E.A. ®usuka. 7 xnacc. Jlunakruueckue marepuaisl. M.: Jlpoda, 2019.

2. Ilepoimkun A.B. @usuka. 7 kinacc. YueOHUK 7151 0011e00pa30BaTeNbHbIX yupeskaeHui. M.:
Hpoda, 2018.

3. @unonosuu H.B. ®usuka. 7 xnacc. Meroauueckoe nocobue k yueOHuky A.B. Ileppimkuna. M.:

Hpoda, 2018.

XannanoBa T.A., XannanoB H.K. ®usuka. 7 xnacc. Pabouas terpans. M.: Ipoda, 2019.

XannanoBa T.A., XannanoB H.K. ®usuka. 7 knacc. Tectsl. M.: [Ipoda, 2019

[Nepbimkun A.B. @usuka. 8 knace. YueOHUK A5 0011e00pazoBaTeNbHbIX OpraHu3anuii. M.:

Hpoda, 2019.

7. 2. ®unonosu4 H.B. ®usuka. 8 knacc. Meroanueckoe nocodue k yueoHnky A.B. [lepsinikuHa.

M.: JIpoda, 2018.

3. XannanoBa T.A. ®usuka. 8 xnacc. Pabouas terpans. M.: Ipoda, 2014.

4. MapoHn A.E., Mapon E.A., ITo3oiickuit C.B. ®usuka. 8 xnacc. COOpHUK BOIIPOCOB U 3a7a4. M.:

ook~

©
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Hpoda, 2019.

10. 5. XannanoB H.K., Xannanosa T.A. COOpHHK TeCTOBBIX 3a/iaHuii o ¢usmke. § kinace. M.:
BAKO, 2019.

11. ®usuka. 9 ki.: yueb. aist obeoOpazoar. yupexaenuid. / A.B. [1éppikun, E.M. ['yrHuk M.:
Hpoda, 2017.

12. ®dusuka. 9 knacce: noypouHnsie wiansl Mo yueOHuKy A.B. I1éprimkuna, E.M. I'yTHHK / aBT.-COCT.
C.B. Bo6posa. — Bonrorpan: Yuurens, 2017. — 175 c.

13. ®usuka: 3amaunuk: 9 — 11 xin.: Yueb. mocodbue st obmeoOpa3opar. yued. 3aBeneHuit. — M.
Hpoda, 1996. — 368 c.: mn. — (3amaunuku «Ipodbm»).

14. ®uzuka. Tectol. 7 — 9 xknaccel. Kabapaun O.®., Opios B.A. Y4eOH. - Mmetos nocobue. — 4-¢ 3.,
crepeotur. — M.: JIpoda, 2000. — 96 c.: u.
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15. ®u3nyecKuii SKCIIEpUMEHT B cpeiHel mkoie: Mexanuka. MosekynspHas Gpusuka.
OnexrpoauHamuka / [llaxmaes H.M., [llunos B.®. — M.: [Ipocenienue, 1989. — 255 c.: un. — (b-xa
yuurtens pu3nukm).

16. JlozoBenko C.B., Tpymmna T.A Peanuzanms o0pa3oBaTenbHBIX MPOrpamMm 1o (pHU3HUKE C UCTIONB30BAHUEM
o0opynoBanus maerckoro rexuonapka «lllkonbaeiii KBantoputom» Mocksa, 2021

Humepnem-pecypcot:

1.bubnmroTeka — Bce o npeamery «®@usnkay. — Pexxum gocryna: http://www.proshkolu.ru
2.BuzeoonsiThl Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Enunas xosutekiusi nupoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pesxxum focryma: http://school-
collection.edu.ru

4. luTepecHbIe MaTepUasIbl K ypoKkaMm (DU3UKH I10 TeMaM; TECTHI TI0 TeMaM; HarISIHBIC TIOCOOUSI K YPOKaM.
— Pexxum nocryna: http://class-fizika.narod.ru

5. Lludpossie 0Opa3oBarenbHbIie pecypchl. — Pexxum moctyna: http://www.openclass.ru

6. DIeKTpOHHBIC yueOHUKH 10 Pusuke. — Pexxum gocryma: http://www.fizika.ru
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