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IHosicHuTe/IbHASA 3aNIUCKA

Pabouas mporpamma no ¢usuke 7-9 kimacc coctaBieHa B cooTBeTcTBUM ¢ DepepanbHbIM
rOCYJapCTBEHHBIM 00pa3oBareibHbIM cTaHnaprom «®dusuka» 7 -9 xnacc (0a30BBI ypOBEHB) U
MPUMEPHBIX TporpamMm 1o y4eOHbIM mpeameram «Pusmka 7-9 kmaccei»-M. IIpocsemenne,2011
(CtanpmapTbl BTOPOro IOKOJIEHWH) Ha OCHOBE aBTOPCKOM mporpammsl (aBTopsl A.B. Ilepblimkus.
E.M. I'ytauk), - M. NJIEKCA.2012

®B COOTBETCTBHHM C OCHOBHOW 00I111€00pa30BaTeIbHON TPOrpaMMOil OCHOBHOTO OOIIETO
obopazoarust (OOIT OOO) MKOY «OCOI»(®Pusmka. 7—9 kmaccel. Ilepermkua  A.B.,
®unonosuu H.B., I'ytauk E.M.),

¢ yueOHuKoB ¢usuku Ilepsimkun A.B., @usuka. 7 knacc. - M.: Ipoda, 2019

o [leprimkun A.B., ®usnka. § knace. - M.: JIpoda, 2018

e [Ieppiikun A.B., I'ythuk E.M. ®usuka. 9xiacc. - M.: Ipoda, 2019).

e Meromnyecknx  peKOMEHIAWKH MO  CO3MaHMI0 M (QYHKIMOHHPOBAHUIO B
00111e00pa30BaTEILHBIX OPTaHU3AIMSIX, PACTIOI0KEHHBIX B CEIbCKOM MECTHOCTH M MaJIBIX TOPOJaXx,
LIEHTPOB O00pa30BaHHs €CTECTBEHHO-HAYYHON W TEXHOJOTMYecKoW HampaBieHHocTe («Touka
pocta») (YTBepKIaeHbl pacnopsbkeHrueM MunuctepcTBa npocsenienust Poccuiickoit @enepanuu ot
12 stuBaps 2021 r. Ne P-6)

e YcraBa MyHunMNaabHOrO Ka3eHHOro obmieodpazoBarenbHoro yupexiaenus «OCOILI
nmenu ['eposa Coserckoro Coro3za A. JI. Bunorpagoay.

[IporpaMma  ompenensier  coiep)kaHue  yuyeOHOro  marepuasa, €ro  CTPYKTypy,
MOCIIE0OBATENBHOCTh HW3YYEHHUS, NyTH (HOPMHUPOBAHUS CHCTEMbl 3HAHUM, YMEHUH, CIOCOOOB
NESTeTbHOCTH, PA3BUTHUS YUALIUXCS, UX COIMATM3AINN  BOCIIUTAHUS.

OO0umas xapakTepuCTHKA NpeaMeTa

HIkonpHBI Kypc (U3HKH SBISETCS CHCTEMOOOPAa3yIOIUM Ui €CTECTBEHHO-HAYYHBIX
MIPEIMETOB, U3yYaeMbIX B IIKOJIE. DTO CBA3aHO C TEM, YTO B OCHOBE COJAEpX aHHUS KypCOB XUMUHU,
Ouosioruu, pundeckoi reorpaduu gexar GuanuecKkue 3akoHbl. OHU3MKa JaeT yJaluMcsl HayqHbIH
METO/I I03HAHUS U TI03BOJISIET MOJIydaTh 0ObEKTUBHBIE 3HaAHUS 00 OKpy»Karoiiem mupe. B 8 kiacce
npojaoiKaeTcss (GOPMUPOBAHUE OCHOBHBIX (DPM3UYECKUX MOHATUH, OBJAJEHHE METOJOM HAyYHOI'O
MO3HAHUs, PUOOPETECHHE YMEHUH M3MEpATh (PU3MUYECKHe BEIMYUHBI, TIPOBOANUTH JIA00OPATOPHBIN
HKCHEPUMEHT IO 33JJaHHOMY aJITOPUTMY.

N3ydenue pu3nKu B OCHOBHOM LIKOJIE HAIIPABIIEHO HA JOCTUKEHHE CIENYIOIINX yenel.

* YCBOGHME YUYaIlUMUCS CMbICJIA OCHOBHBIX MOHSATHH U 3aKOHOB (DU3MKH, B3aUMOCBSI3H MEXIY
HUMU;

* (hopMUpOBaHME CHCTEMBbl HAYUHBIX 3HAHUN O MPHUPOJE, €€ (PyHIaMEHTAIbHBIX 3aKOHAX JJIs
MOCTPOESHHMSI TIPEJICTABIICHHS O (PU3MUECKON KapTUHE MHPA;

 CUCTEMaTH3alllsl 3HaHUH O MHOroo0Opa3uu OOBEKTOB U SIBIEHHH MPHUPOIBI, O
3aKOHOMEPHOCTSIX MPOILIECCOB M O 3aKOHaxX (U3MKH A CO3JaHHsl Pa3yMHOTO HCIOJIb30BaHUS
JOCTHKEHUI HAyKH B ajbHEHIIeM Pa3BUTUH [IUBHIN3AIINN;

* popmupoBaHue yOEKIEHHOCTH B BO3MOKHOCTH IIO3HAHUS OKPY)KAIOIIEro MuUpa U
JOCTOBEPHOCTH HAYYHBIX METOJOB €r0 U3yUEeHHUS;

* OpraHU3aIUsT YKOJIOTHYECKOTO MBIIIICHUS W (OPMHPOBAHUE IIEHHOCTHOTO OTHOIICHHS K
IIPUPOJIE;

* pa3BUTHE NIO3HABATEILHOIO MHTEPECA U TBOPUYECKUX CITIOCOOHOCTEHN yJalluxcsl.

JUis  AOCTHXKEHMsI TIOCTaBJICHHBIX IleNiell ydamuMmcs HeoOXOAWMO OBJAJETh METOJOM
HAYYHOTO TO3HAHUS M METOJAMH HCCJICIOBAHUS SIBICHUH TPUPOJBI, 3HAHUSAMH O MEXaHHUYECKHUX,
TEIUIOBBIX,  DIEKTPOMAarHUTHBIX W KBAaHTOBBIX  SIBICHUSAX, (UINYECKUX  BEIHUYMHAX,
XapaKTEepU3YIOIIUX 3TU SIBICHUS.

VY yyammxcs Heo0XxoaumMo chOpMHUpOBaTh YMEHHMS HAOM0AaTh (U3UYECKHE SBICHHUS WU
MIPOBOAUTD SKCIIEPUMEHTAIILHBIE NCCIIETOBAHMS C UCIIOJIb30BAHUEM U3MEPUTENbHBIX TPUOOPOB.

B npornecce u3yuenusi GU3MKHU NOJDKHBI OBITH YCBOGHBI TaKue OOIEHAYYHBIC MOHSATHUS, KaK
MPUPOJHOE SIBJICHHE, SMIIMPUYECKH YCTAHOBJIEHHBIM (akT, TUIIOTe3a, TEOPETUYECKUU BBIBOJ,
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pe3yiabTaT HKCIEPUMEHTAIbHOW TMPOBEPKH, a TakKKe MOHMMAaHUE IEHHOCTH HayKu JUIs
YIOBJIETBOPEHUS NOTPEOHOCTEH YelloBeKa.
Henu u 3a0auu uzyuenus npeomema

pa3BUTHE WHTEPECOB U CIIOCOOHOCTEH ydalIuxcs Ha OCHOBE Mepelayd UM 3HAaHUW U OIbITa
[M03HABATEJIbHON U TBOPUYECKOM AEATEIIbHOCTH;

MOHMMAaHUE YYalIUMUCS CMbICJa OCHOBHBIX HAy4YHBIX IOHATUH U 3aKOHOB (DU3HKH,
B3aMMOCBSI3U MEXIY HUMH; (POPMHUPOBAHUE Y yUAIUXCS MPEICTABICHUH O (PU3MYECKON KapTHHE
Mupa.

- 3HAKOMCTBO YYAIIHUXCS C MemoOOM HAYYHO20 HNO3HAHUS W Memooamu UCCIe008aHUs
OOBEKTOB U SIBIICHUN TIPUPO/IBL;

NpUOOpEeTeHNEe YYalIUMHCA 3HAHUH O MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX W
KBaHTOBBIX SIBJICHUH, PU3NUECKUX BEIMUYMHAX, XapPAKTEPUIYIOIIUX 3TU SBJICHHUS;

(bopMHUpOBaHKE Y YUAIIUXCS YMeHUll HabIt00ams TIPUPOIHBIC SIBIICHUS U 8bINOIHAMb ONbIMbL,
nabopaTtopHbie pabOThl U IKCHEPUMEHMANIbHbIE UCCIe008aHUS C UCTIONB30BAaHHUEM H3MEPUTEIbHBIX
IPUOOPOB, UWUPOKO NPUMEHAEMBIX 8 NPAKMULECKOU HCUSHU,

OBJIAJICHHE YYAIIUMUCS TAaKUMU OOWEHAYUHbIMU HNOHAMUAMY, KaK TPUPOTHOE SIBJICHUE,
IMAIUPUYECKU — YCMAHOBAEHHbIL  hakm, npobiema, meopemuyeckuti  8bl800,  pe3)ibmam
9KCHEepUMEHMATILHOU NPOBEPKU,

MMOHMMAHUE YYalIUMUCS OTJIMYMM HAy4HBIX JIaHHBIX OT HEMPOBEPEHHOW WH(MOpMAaIUH,
LEHHOCTU HAYKU YOO06/1emEopeHuss OblmOoBblX, NPOU3BOOHLIX U KVIbMYPHLIX NompedHoCcmell
yenoeexa

JlocTuxkeHue 3TUX 1enei ooecreynBaeTcs pelieHUeM CIIEeIYIOINX 3aa4:

* 3HAKOMCTBO yYallMXCsi € METOJOM HAY4YHOIO IIO3HAHUS U METOJaMH HCCIIEIOBAHUS
OOBEKTOB U SIBIICHUN TIPUPO/IBL;

* IPUOOPETEHNE YYaIIUMHCS 3HAaHUHW O MEXaHWYECKUX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX U
KBAHTOBBIX SIBIEHUSX, (DU3HMUECKUX BEIUMYMHAX, XaPAKTEPU3YIOIIUX ITHU SBICHHUS,

* (popmupoBaHMe y ywammxcs YMEHUN HaON0aTh NPUPOAHBIE SBJIEHUS M BBINOIHSITH
OTBITHI, JabopaTopHble pPabOTBl U OSKCIEPUMEHTANbHBIE WCCIEJOBAHUS C HWCIOIb30BAaHUEM
WU3MEPUTEIIBHBIX MPUOOPOB, MTUPOKO MPUMEHSIEMBIX B IPAKTUUECKOM KH3HU;

* OBJIQJICHUE YyYaAIIUMHCS TaKUMHU OOIICHAYYHBIMU TOHATHIMH, KaK MPHUPOJHOE SIBICHUE,
SMIMPUYECKU YCTAHOBJIEHHBIM (akT, mpoliema, TMIOTe3a, TEOPETUUYECKUH BBIBOJ, PpE3yJIbTaT
AKCIEPUMEHTAIBHON MTPOBEPKU;

MOHMMAHUE YYalIUMUCS OTJIMYMM HAy4HBIX JIaHHBIX OT HEMPOBEPEHHOW WH(MOpMAIIUH,
[IEHHOCTH HAayKd [JJs YAOBIETBOPEHHUS OBITOBBIX, MPOU3BOJICTBEHHBIX M  KYJIbTYPHBIX
oTpeOHOCTEH uenoBeka

O0mas xapakTepucTHKa IPOrpaMMBbl

[IporpaMMa mocTpoeHa ¢ y4eTOM HPHUHIMIIOB CUCTEMHOCTH, HAyYHOCTH U JIOCTYITHOCTH, a
TaKKe MPEEMCTBEHHOCTU MEXY Pa3IMYHBIMH pa3/ielaMu Kypca. YPOKHU CIUIAHUPOBAHBI C YYETOM
3HAHUW, YMEHHUI U HaBBIKOB MO MPEIMETY, KOTOpble c()OPMUPOBAHBI Yy LIKOJIBHUKOB B IpoIlecce
peanu3aly TNPUHLIMIOB pa3BuBatomiero oOyueHus. CoOmonas NPeeMCTBEHHOCTh C KypCoM
«Duznka» 7 kimacca U KypcoM «OKpyKarOUMA MHUP», BKIIOYAIONIMM HEKOTOPHIE 3HAHUS W3
obnactu (PpU3MKH, MpeTycMaTpUBaeTCA M3ydeHUue (PU3MKU B 8 Kilacce Ha BBICOKOM, HO JIOCTYITHOM
YpOBHE TPYAHOCTH, OBICTPHIM TEMIIOM, OTBOJS BEAYIIYIO pPOJb TEOPETHUECKUM 3HAHUSM,
MNOAKPEIUIsIi UX JIEMOHCTPAIMOHHBIM JKCIIEPUMEHTOM U  PEIICHUEM TEOPETUYECKUX U
SKCIIEPUMEHTANIbHBIX 3a7ad. Ha mepBblil MaH BBIABUTAETCS PpACKpPhITHE U HCIOJIb30BaHHUE
MMO3HABATEJIbHBIX BO3MOXHOCTEH y4yalIuxcsl KaKk CpelcTBa UX Pa3BUTUS U OCHOBBI JJISI OBJIAJICHUS
yueOHbIM MarepuasioM. [IOBBICUTh MHTEHCHMBHOCTbh M IJIOTHOCTH Ipoliecca OOydeHHs IMO3BOJISIET
UCTOJb30BaHUE pPA3NIUYHBIX (opM pabOThl: MUCBMEHHOM M YCTHOM, O3KCIIEPHUMEHTAIIbHOM,
CaMOCTOATENIbHOM ¥ TOJA  PYyKOBoJACTBOM  yuutelnisa. CodeTaHwe KOJUICKTUBHOW PaOOTHI
CUHIMBHIYAIbHOM W TPYNIOBOH CHW)XXAET YTOMISIEMOCTh Y4YallUXCsi OT OJHOOOpa3HOM
NEeSATEIbHOCTH, CO3/1a€T YCIOBHUS IJIs KOHTPOJII M aHalu3a IOJYyYEHHBIX 3HAHUM, KayecTBa
BBITTOJIHEHHBIX 33JJaHUN.



Jns mpoOyXIeHHsI TO3HABAaTENIbHOW AKTUBHOCTH M CO3HATEIBHOCTH YYALUXCS B YPOKHU
BKJIFOUEHBI CBEJICHUS U3 UCTOPUH (PU3UKU U TEXHUKHU.

Marepwuan B mporpamMme BBICTPOEH C YUE€TOM BO3PACTHBIX BO3MOXKHOCTEH ydaInuxcsl.

Dopma opeanuzayuu 06paz0eamenbHO20 NPOYeEcca: KIacCHO-ypOUHasi CUCTEMA.

Texnonozuu, ucnonvzyemvle 6 O00y4YeHUU:pa3BUBAIONIETO OOy4YeHHS, OOy4eHHS B
COTPYJIHUYECTBE, PA3BUTHUS HUCCIIEIOBATEIbCKUX HABBIKOB, HH(GOPMAIIMOHHO-KOMMYHUKAIIUOHHBIE,
3I0pPOBLECOCPEIKCHHUSI, UTPOBBIC UT. II.

OcHnoeénvimu opmamu u eudamu KOHMPOAA 3HAHUI, YMEHUIl U HABLIKOG AGIAIOMCA'
TEKYIIHA KOHTPOJIb B (JOPME YCTHOTO (PPOHTAIBHOTO ONPOCAa, KOHTPOJBHBIX PadOT, PUINIECKUX
JUKTAaHTOB, TECTOB, IPOBEPOUHBIX pabOT, TaOOPATOPHBIX PabOT; UTOTOBBI KOHTPOJIb — HTOrOBas
KOHTpOJIbHast paboTa.

MECTO KYPCA B YYEBHOM ILIAHE

VY4eOHbIii (0Opa3oBaTENIbHBIN) IJIaH Ha M3yyeHUEe (U3UKUM B OCHOBHOH IIKOJE OTBOAUT: 2
y4eOHBIX Yaca B HEJIENI0 B TeUEHUE KaXKJoro rojaa ooydenus, Bcero 208 ypokos, mo 70 yacoB B roj
B 7-x 1 8-X KJjlaccax u 68 yacoB B roj B 9 kiacce.

I[Inanupyemble pe3y/jbTaThl 0CBOEHHS y4eOHOro npeamera «OU3nka» ¢ onucaHueM
YHUBEPCAJIBHBIX Y4eOHBIX /IeiiCTBHUIA, 10CTUTaeMbIX 00y4Yal0LIUMHUCS

OOyyaromuiics MONYYUT BO3MOXKHOCTHh JUIsi (OPMHUPOBAHHS CIEAYIOLUIUX JIUUHOCHIHBIX
pe3yibmamos:

* pa3BUTHE MTO3HABATENIbHBIX HHTEPECOB, UHTENIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

* yOeXIEHHOCTP B BO3MOXKHOCTH TIO3HAHUS TPUPOABI, B HEOOXOIUMOCTH Pa3yMHOTO
WCIOJIb30BAaHUs JIOCTI)KEHUN HAyKH W TEXHOJOTHH Ui JajbHEHIero pa3BUTHUSI YEJIOBEUECKOTO
o0IIecTBa, yBaXCHHE K TBOpIAM HAayKd W TEXHHKH, OTHOLICHHWE K (U3MKE KaK K DIIEMEHTY
00111eueI0BeYECKOM KyIbTYypHI,

* CaMOCTOSITEILHOCTh B MPHOOPETEHWH HOBBIX 3HAHUH W TPAKTHUYECKUX YMEHHIA; °
TOTOBHOCTh K BBIOOPY >XM3HEHHOTO IYTH B COOTBETCTBUM C COOCTBEHHBIMH HHTEpPECaMu U
BO3MOYKHOCTSIMH;

* MOTHMBaLUs OOpa30BaTENbHON AEATENbHOCTH Ha OCHOBE JIMYHOCTHO OPHEHTHUPOBAHHOIO
MOJIX0/1a;

* (hpopMupoBaHHE IEHHOCTHOTO OTHOLIEHUS APYT K JIPYTY, K YUUTEINI0, K aBTOPaM OTKPBITUN U
n300peTeHuil, K pe3ynbraraM o0ydeHusl.

OOyuaronuiicss MOJYYUT BO3ZMOXKHOCTB Uil (DOPMUPOBAHUS CIEIYIOLUUX Memanpeomemubix
pe3yibmamos:

* OBJIaJICHHME HABBIKAMHM CAMOCTOSITEIbHOTO TNPHOOPETEeHHs HOBBIX 3HAHHWM, OpraHu3aluu
yueOHO /IeATENbHOCTH, TIOCTAHOBKY 1eJIeH, TNIAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKH Pe3yJIbTaToB
CBOEH J1eATeIbHOCTH, YMEHUSIMU MPEABUIETh BO3ZMOXKHBIE PE3yIbTaThl CBOUX JACHCTBUIL;

* MOHMMaHUE Pa3IMYNid MEXIY MCXOJHBIMH ()aKTaMH WM THIIOTE3aMH U UX OOBSCHEHUS,
TEOPETUYECKMMH MOJIEISIMU U PEaNbHBIMU OOBEKTaMM, OBIIAJICHUE YHHBEPCAJIbHBIMU y4EOHBIMU
NEWCTBUSIMU HA TIPUMEPax TUIOTE3 Ui OOBSCHEHUS M3BECTHHIX (DAKTOB M IKCIIEPUMEHTAITHHON
MIPOBEPKH BBIIBUTAEMBIX TUIIOTE3, Pa3pabOTKH TEOPETUUYECKHX MOJIeNeil MPOLIeCCOB WIN SBJICHUH;

* popmMupoBaHUE YMEHHI BOCTIPHHHMATh, IepepadaThiBaTh M MPEIBSIBIATE HHPOPMALIUIO B
CIIOBECHOM, 00pa3HOH, CUMBOJIMYECKON (hopMax, aHATM3UPOBATh U NepepadaThiBaTh MOIYYEHHYIO
WHGOPMAIIMIO B COOTBETCTBHH C TIOCTABICHHBIMH 3a/1a4aMH, BBIICISATH OCHOBHOE COJIEpYKAHHE
MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHl HA IMOCTaBJIIEHHBIE BOMPOCHI M H3JIarath €ro; °
NpUOOpETeHNE OIbITa CaMOCTOATENBHOTO TIOWCKa, aHamu3a W oTOopa WHOpMANUU C
MCTOJIb30BAHUEM Pa3IMYHBIX UCTOYHUKOB U HOBBIX MH(OPMALMOHHBIX TEXHOJOTUN JJIS peIIeHUs
MO3HABATENBHBIX 337134,

* pa3BUTHE MOHOJOTMYECKOW M JMAJIOTMYECKOW pedd, YMEHHs BBIPaXKaTb CBOU MBICIIH,
CIOCOOHOCTH BBICNIYIIMBATh COOECeHMKA, TMOHUMAaTh €ro TOYKY 3pEHHs, MPU3HABATh IPaBO
APYroro 4ejJoBeKa Ha NHOE MHEHHE;

* OCBOEHHUE NMPUEMOB JCHCTBUI B HECTAHIAPTHBIX CHUTYAIUSX, OBJIAJCHHUE 3BPUCTHUYECKUMHU
METOAAMHU PELIeHUs IpobeMm;



* ¢opMupoBaHHE YMEHHI pabOTaTh B TPYIIE C BBHIMOJTHEHHEM Pa3UYHBIX COIUATBHBIX
poJiel, MpeACTaBIATh U OTCTAUBAaTh CBOU B3IJISABI U YOEKACHHUSI, BECTU IUCKYCCHIO.

OOyJaromuiicss TOTYYUT BO3MOXKHOCTH T (POPMHUPOBAHUS CIEAYIOUIUX pecyisimueHbIX
yvi.

1. YMeHue caMOCTOATENBHO ONPEAETATh e 00y4YeHus, CTaBUTh U (OPMYJIMPOBATH HOBBIE
3ajaun B yu€0e W TO3HABATENIbHON JIeATENbHOCTH, pPa3BUBAaTh MOTHUBBI M HWHTEPECHl CBOEH
IIO3HABATEIILHON JIE€ATEIbHOCTH.

OO0yuaromuiicsi CMOXKET:

* aHAJIM3UPOBATH CYIIECTBYIOIINE U TUIAHUPOBATH OYAyIEe 00pa3oBaTeIbHBIC Pe3yIbTATHI;

* UIECHTU(PUIIMPOBATH COOCTBEHHbIE MPOOIEMBI U ONIPEAEIATH TIaBHYIO MPoOIeMYy;

* BBIIBUTaTh BEPCHH pEIICHHUS MPOOJeMbl, (OPMYIHpPOBATH THIIOTE3bI, MPEABOCXHUINATH
KOHEYHBIN pe3yNbTar;

* CTaBUTHh IEJIb JEATEIPHOCTH HAa OCHOBE OIPEACIEHHOW MPOOJEMbl U CYIIECTBYIOIIMX
BO3MOKHOCTEH;

* ¢opMmynupoBaTh y4yeOHBIC 3aJa4d KakK IIard JOCTHXKCHHS TIOCTABJICHHOW IIEJU
NeSITeNIbHOCTH;

* 000CHOBBIBATh 1EJICBBIC OPUCHTHPHI M MPHOPHUTETHI CChIIKAMU HA IICHHOCTH, yKa3bIBas U
00OCHOBBIBAS JIOTHUECKYIO MTOCIEA0BATEIHHOCTD II1aroB.

2. YMeHHE CaMOCTOSITEIbHO IUIAHUPOBATh WYTU JOCTHIKEHUS IIeJe, B TOM 4YHUCIE
albTepHATUBHBIC, OCO3HAHHO BBIOMpATh Hambonee 3¢ (eKTUBHBIE CIOCOOBI pelIeHHs] YYeOHBIX U
MO3HABATEJIbHBIX 3a/1a4.

OO0yyaromuiics CMOXeET:

* onpenesaTh HeoOxoaumoe(bie) HelcTBre(s) B COOTBETCTBUHU C YUeOHOW W TIO3HABATEIHLHOM
3aJla4yaMU U COCTaBJISATh AITOPUTM €ro(HX) BHITIOTHEHUS;

* O0OOCHOBBIBaTb M OCYIIECTBISATH BbIOOp HamnOosiee 3((EKTHBHBIX CHOCOOOB pEIIEeHUs
y4eOHBIX U MM03HABATENbHBIX 33/1a4;

* ONpeACNATh/HAXOMUTh, B TOM YHCIE U3 TMPEMIOKEHHBIX BAapUAHTOB, YCJIOBHUS IS
BBHITIOJTHEHUS Y4eOHOM U MO3HABaTENbHOM 3a/a4;

* BBICTpAaWBaTh >KM3HEHHBIC IUIAHBI Ha KpaTKOCpouHOe Oyaymiee (3asBisITh IICJIEBBIC
OpPUEHTHPHI, CTABUTh aJCKBaTHbIC UM 3aJa4ud W TpejiaraTh NEHCTBUS, yKa3biBas U 0OOCHOBBIBAs
JIOTUYECKYIO MOCEA0BATEIbHOCTD 11ar0B);

* BEIOUpATh U3 MPEIOKEHHBIX BAPHAHTOB M CAMOCTOSITENIbHO MCKATh CPEACTBA/pecypChl AJis
penieHus 3a/1auu/qOCTHKEHUSI 1IeIIH;

* COCTaBJIATH IJIaH PELICHUS MPOOIeMbl (BBIMOTHEHUS POEKTa, TPOBEICHHS UCCIIETOBAHMS);
* OMpEENATh MOTEHIMAIBHBIC 3aTPYIHEHUS TIPU pelieHnr Y4eOHOM M MO3HaBaTEIbHOM 3a/auu U
HaxOJIUTh CPEJCTBA ISl UX YCTPAHEHHUS;

* OMHCHIBATh CBOW OMBIT, OOPMIISISL €ro JIJIsl Mepefadn APYTUM JIFOISIM B BUJE TEXHOJOTUU
pelIeHus: pakTUYECKUX 3a]1a4 ONPEeTIEHHOr0 Kiacca;

* IUTAHUPOBATH U KOPPEKTUPOBATH CBOIO WHIUBUIyAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHUIO.

3. YMeHue COOTHOCUTHb CBOM JACHCTBUS C IUIAHUPYEMBIMHU pE3yibTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEU JEATEILHOCTH B TIPOIECCe IOCTIKEHHS Pe3yibTaTa, OINPEACNSITh CIOCOOBI
JEHCTBUI B pamMKax MPEAOKEHHBIX YCIOBHA U TpeOOBaHUI, KOPPEKTHPOBATh CBOW JCHUCTBUS B
COOTBETCTBUH C U3MEHSIOIIECICS CUTYalHE.

OOy4Jarommiicss CMOXeET:

* OmpenensTh COBMECTHO C TI€IaroroM W CBEPCTHHUKAMU KPUTEPUHM TUITAHUPYEMBIX
PE3yNbTATOB M KPUTEPHUH OIICHKH CBOCH yueOHOU JesITeNbHOCTH;

* CHCTEMATHU3MPOBaTh (B TOM YHWCII€ BBIOMpATh MPUOPUTETHBHIE) KPUTEPHH TUTAHHPYEMBIX
pEe3yIbTATOB U OLIEHKU CBOEH EATEIbHOCTH;

e oTOMpaTb HWHCTPYMEHTBl [JJIsi OLEHUBAHUS CBOEH JI€ATENbHOCTH, OCYIIECTBISATH
CaMOKOHTPOJIb CBOCH JESATEIBHOCTH B PAMKaX MPEIOKEHHBIX YCIIOBHI U TpeOOBaHMIA;

* OIICHMBATh CBOIO JEATEIbHOCTb, APIYMEHTHUPYS MPUYUHBI JTOCTHXKEHUS WM OTCYTCTBHUSA
MJIAHUPYEMOT'O Pe3yibTaTa;



* HaXOJHTh JOCTAaTOYHbIC CPEICTBA JUISl BBHIOJHEHUS Y4EOHBIX JCHCTBUI B M3MEHSIOIICHCS
CUTYallUU W/WIIM IPU OTCYTCTBHUH INITAHUPYEMOTO PE3yJIbTaTa;

* paboTas 1Mo CBOEMYy IIJIaHy, BHOCHUTb KOPPEKTHUBHI B TEKYIIYIO JESITEIHHOCTh HA OCHOBE
aHalM3a  M3MEHEHMH  CUTyalud JUId  T[OJNYYEeHHS  3alVIaHUPOBAHHBIX  XapaKTEPUCTUK
MPOAYKTa/pe3ynbTaTa;

* YCTaHABIMBATh CBSI3b MEXAY IIOJYYEHHBIMU XapaKTEpUCTHUKAMU MPOAYKTa U
XapaKTepUCTHKaMU IIpolecca MACATENbHOCTH W 10 3aBEpIICHUU JCSTENbHOCTH Mpeiarath
M3MEHEHHE XapaKTEePUCTUK Mpoliecca sl OMyYeHUs yIyUYlIeHHbIX XapaKTePUCTUK MPOIYKTa;

* CBEpATh CBOM JICHCTBHS C I€NBI0 WM MNPH HEOOXOIUMOCTH HCIPABIATH OIINOKH
CaMOCTOSITENILHO.

4. VYMeHHE OLICHUBATh MPABWIBLHOCTh BBIOJHEHHUS Y4eOHOM 3amaun, COOCTBEHHBIC
BO3MOXXHOCTH €€ pelleHusl.

OO0yuaromuiicsi CMOXKeT:

* OIPENENSITh KPUTEPHUH MTPABUIIBHOCTH (KOPPEKTHOCTH) BBHITIOTHEHHS Y4eOHOI 3a/1a4;

* aHAIM3MPOBATh U OOOCHOBBIBATH NMPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS IS
BBHITIOJTHEHUS Y4eOHOI 3a/1auu;

* cBOOOJ/IHO TOJIB30BaThCS BBHIPAOOTAHHBIMH KPUTEPHUSIMH OIICHKH U CAMOOLIEHKH, UCXOJS W3
LEJTH U UMEIOIINXCS CPENICTB, pa3iindasi pe3yJbTaT U CrocoObl IeHCTBUM;

* OICHHWBAaTh TPOIYKT CBOEW MEATENBHOCTH MO0 3aJaHHBIM HW/WJIH CaMOCTOSTEIBHO
ornpeAenEéHHbIM KPUTEPUSM B COOTBETCTBUU C LIETIBIO JACSITENbHOCTH;

* 00OCHOBBIBATh JOCTH)KUMOCTh IENIN BBIOPAaHHBIM CIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

* (hUKCUPOBAThH M AHATM3UPOBATH TUHAMUKY COOCTBEHHBIX 00Pa30BATEIBHBIX PE3YJIbTATOB.

5. Bnanenue ocHOBaMH CaMOKOHTPOJISL, CAMOOIICHKHU, MPUHATHUS PEIICHUH U OCYILIECTBICHHS
OCO3HaHHOTO BbIOOpA B yUe€OHOM U MO3HABATEIHHOU JIEATETLHOCTH.

OO0yyJaromuiicss CMOXeET:

* HaOJIIOJaTh W aHAJM3UPOBATh COOCTBEHHYIO y4eOHYIO M MO3HABATENBHYIO JEATEIBHOCTh U
JeSTeIbHOCTh JPYTruX 00y4aroImuxcs B Ipolecce B3auMOIIPOBEPKH;

* COOTHOCHUTH pEajJbHBIE W IUIAHUPYEMBIE pe3yJbTaThl WHAWBUAYAILHOW 00pa3oBaTeIbHOMN
NeSITeIbHOCTH U JIeNIaTh BBIBOJIBI;

* IPUHAMATh pPelIeHHe B y4eOHOM CUTYaIlMH U HECTH 32 HErO OTBETCTBEHHOCTH;

* CAMOCTOSITENIbHO ONPEAEIATh IPUUMHBI CBOETO yCIieXa MM HeycreXxa U HaXOAUTh CIOCOOBI
BBIX0/JIa M3 CUTYaIlUH HEYyCIeXa;

* PETPOCHEKTHUBHO OIpPENeNATh, Kakue JEHCTBHA M0 pelIeHHI0 Y4eOHOM 3ahauu WM
napaMeTpsl 3TUX JEMCTBUM TNpUBEIM K TOJIYYEHUIO HMEIOLIErocss MpoayKTa y4uyeOHOMH
NeSTeNbHOCTH;

*  JEMOHCTPHPOBATH TPHUEMBI  PETYISIUH  MCUXO(PH3UOIOTHYECKIX/IMOITMOHATBHBIX
COCTOSIHUH JUTst JOoCTHKEHUs 3 dekTa ycrokoeHus (yCTpaHeHHs SMOLMOHATIBHON HAPSHKEHHOCTH),
spdexkra BoccTaHOBIEHMs (ocimaOieHUs MPOSIBICHUN yToMJeHUs), 3¢¢eKkTa aKTUBU3ALUU
(TOBBILIEHUS ICUXO(PU3HOIOTUYECKON PEaKTUBHOCTH).

OOyyaromuiics MOTYYUT BO3MOXKHOCTH JUIsl (POPMUPOBAHUS CIEAYIOLUIUX HO3HABAMENbHBIX
YV

1. YMeHue ompenensTh TOHATHS, CO37aBaTh OOOOIIECHMS, YCTaHABIMBATH aHAJIOTHH,
KJ1acCU(UIIUPOBaTh, CaMOCTOATEIBHO BHIOMPATh OCHOBaHMS M KPUTEPUU Ul KJIACCH(HUKAINH,
YCTaHABIMBATh  NPUYMHHO-CICJCTBEHHBIE  CBS3HM, CTPOWUTH  JIOTHYECKOE  paACCYXKIEHHE,
YMO3aKJII0ueHUE (MHAYKTUBHOE, IEYKTUBHOE, [10 aHAJIIOTUH) U JI€TaTh BBIBOBI.

OO0yuaromuiicsi CMOXKET:

* MoAOMpaTh CJIOBA, COMOTYMHEHHBIC KITIOUEBOMY CJIOBY, ONPEACISAIONINE €r0 MPU3HAKU U
CBOMCTBA;

* BBICTPAUBaTh JIOTHYECKYIO IIETIOUKY, COCTOSIIYIO M3 KJIIOUEBOTO CJIOBA U COMOMAYMHEHHBIX
€My CJIOB;



* BBLACTIATH OOIIMI MPU3HAK JBYX MJIM HECKOJBKUX MPEIMETOB WM SABICHUH U OOBSICHATH HX
CXOZCTBO;

* 00BEMHATH MPEIMETHI U SBJICHUS B TPYIIIHI MO ONPEACIEHHBIM NMPU3HAKAM, CPAaBHHUBATH,
KiaccuuIupoBath 1 000011aTh (DaKThI U SBIICHUS,

* BBIJICJIATD SIBJICHUE U3 OOIIETO psijia APYrUX SBICHUN;

* ONpeneNsITh OOCTOSTENHCTBA, KOTOPbIE MPEIIIECTBOBAIM BO3ZHUKHOBEHHUIO CBSI3U MEXIY
SABIICHUSIMU, M3 JTHUX OOCTOATENHCTB BBIIENATH OINPENENAIONNE, CHOCOOHBIE OBITh MPUYNHOU
JAHHOTO SIBJICHUS, BBISBIISITh IPUYMHBI U CIIEACTBHUS SIBICHUN;

* CTPOUTH PaCCyKICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUAM M OT YaCTHBIX
SIBJIGHUH K OOIIMM 3aKOHOMEPHOCTSIM; * CTPOUTH PAaCCyKICHHE Ha OCHOBE CPaBHEHMSI IPEIMETOB U
SIBIICHHIA, BBIJEIISAS TIPU 3TOM OOIIHME TPU3HAKH;

* M3JIaraTh MOJYYCHHYI0 HH(POPMAIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelIaeMoil 3a1a4u;

* CaMOCTOSITETIbHO YKa3bIBaTh HAa WH(POPMAINIO, HYXIAIOUIYIOCS B MPOBEPKE, Mpeiarath u
MIPUMEHSITH CIIOCO0 MPOBEPKH IOCTOBEPHOCTH UH(POPMAIUH;

* BepOan30BaTh SMOIMOHATILHOE BIICYATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

* OOBSICHATH SBIICHUS, TIPOLIECCHI, CBSI3U U OTHOLICHHUS, BBISBIISIEMbIC B XO/I€ MIO3HABATEIHLHOM
M HCCIENOBATENbCKON JICATEIIBHOCTH  (MPUBOJUTH OOBSCHEHWE C HW3MEHEHHEM (OpPMBI
MIPEJICTaBICHHUS]; OOBSICHSTD, AETATU3UPYS WM 0000111as1; 00BACHATH C 3aJJaHHON TOYKHU 3PCHHS);

* BBUBJIATH M HAa3bIBaTh NMPHYMHBI COOBITHSA, SBICHUS, B TOM YHCJIE BO3MOKHBIC/Hamboiee
BEPOATHBIE MPUYMHBI, BO3MOXXHBIE TOCIEJICTBUS 33JaHHOW TMPUYUHBL, CAMOCTOATEIHHO
OCYIIECTBIISIS] MPUYUHHO-CIICACTBEHHBIN aHAJIH3;

* Je7aTh BBIBOJ HAa OCHOBE KPUTHMYECKOTO aHANW3a Pa3HbIX TOUEK 3PEHUsS, MOATBEPKIAThH
BBIBOJ] COOCTBEHHOH apryMEHTAIMel WM CAMOCTOSTENbHO MOTYYeHHBIMU JTaHHBIMHU.

2. YMeHue co3liaBath, IPUMEHATh U MPeoOpa3oBbIBaTh 3HAKW U CHUMBOJIbI, MOJEIHU U CXEMBbI
IUTSL pelIeHns1 y4eOHBIX M TTO3HABATEIbHBIX 3a/1a4.

OO0yyJaromuiicss CMOXeET:

* 0003HaYaTh CHMBOJIOM U 3HAKOM MIPEMET U/WIIN SIBIICHUE,

* ONPEJENATh JOTMYECKHE CBA3H MEXAY NpeaMeTaMHu U/WIN SBJICHUAMHU, 0003HAaYaTh JJaHHbIE
JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

* c03/1aBaTh aOCTPAKTHBIN WM peasibHbI 00pa3 mpeaMeTa U/1iu sBICHUS;

* CTPOUTH MOJIEIIb/CXEMY Ha OCHOBE YCJIOBHM 3a7a4uM U/WJIK crioco0a €€ pelieHus;

* co3JaBaTh BepOaibHbIE, BEIICCTBEHHbIE M HMH()OPMALMOHHBIE MOJIEJIM C BBIJIEIEHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OO0BEKTa JJs OmlpeAeNieHus crmocoba pemieHus 3agaddl B
COOTBETCTBHUHM C CUTYyallUeH;

* MpeoOpa30oBBIBATh MOEIH C IEIbI0 BBISBICHHUS OOUIMX 3aKOHOB, ONPENENISIONNX TaHHYIO
IpeIMETHYI0 001acTh;

* IEPEBOAUTDH CIOXKHYIO 10 COCTaBy (MHOTOACHEKTHYI0) HH(POPMaLUIO U3 rpapuuecKoro uin
(bopManTu30BaHHOTO (CUMBOJIBHOT'0) MPEACTABICHHS B TEKCTOBOE U HA00OPOT;

* CTPOUTH CXEMY, ITOPUTM JEHCTBHS, WCHPABIATH WM BOCCTAHABIMBATH HEW3BECTHBIN
paHee aJlrTOpUTM Ha OCHOBE MUMEIOIIErocs 3HaHHUsI 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

* CTPOWTH JIOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MMPOTUBHOTO;

* AHAJINW3UPOBATH/pedIEKCUPOBATH OMBIT Pa3pabOTKU M peanu3alu y4yeOHOro IpOeKTa,
UCCIIEIOBaHUs (TEOPETHUECKOTro, SMIUPHUUECKOr0) Ha OCHOBE NPEJIONKEHHOW MpoOIeMHON
CUTYyallUH, IOCTABJICHHOM LI /WK 33JJaHHBIX KPUTEPUEB OLIEHKHU MPOJyKTa/pe3ysbTara.

3. CMBICIIOBOE UTEHHE.

OOyyJaromuiicss CMOXeT:

* HAxXOAWThb B TeKcTe TpeOyemylo HHpopMaluioo (B COOTBETCTBUU C IENsMU CBOEH
NEATEeIIbHOCTH );

* OpHUECHTHPOBATbCS B COACpPNKAHUHM TEKCTa, IIOHUMATh LIEJOCTHBIM CMBICT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

* YCTaHABIIMBATh B3aMOCBSA3b OMMCAHHBIX B TEKCTE COOBITHI, SIBIEHUI, IPOLIECCOB;

* PE3IOMHUPOBATH TTIABHYIO UCIO0 TEKCTA,



* KpUTHYECKH OIICHUBATH COZIEPIKaHUE U (POPMY TEKCTA.

4. ®opMUPOBAaHHE U Pa3BUTHE DKOJOIMYECKOTO MBINUICHUS, YMEHUE IPHUMEHATH €ro B
M03HABATEIBHOM, KOMMYHHKAaTUBHOM, COLMAIIbHON MPAKTUKE U MPO(HECCHOHAILHONW OPUECHTAINH.

OO0yuaroImuiicsi CMOXKET:

* ONPENEIATH CBOE OTHOIIEHUE K IPUPOIHON CPELE;

* aHAJIM3MPOBATH BJIMAHUE OHKOJOIMYECKHX (PAaKTOpPOB Ha Cpely OOUTaHMs IKUBBIX
OpPraHHU3MOB;

* IPOBOJUTH IPUYMHHBIN U BEPOSITHOCTHBIA aHAJIA3 DKOJIOTHYECKUX CUTYyalu;

* IPOTHO3MPOBATH U3MEHEHUS CUTYAIlMH TIPU CMEHE JCHCTBHS OJHOTO (pakTOpa Ha JCHCTBHE
apyroro ¢gakropa;

* pacnpoCTpaHATh 3KOJOTMYECKHE 3HAHUS U Y4acTBOBATh B MPAKTUUYECKUX J€JIax I10 3alIUTe
OKPY>KAIOILEH Cpebl;

* BbIpaXaTb CBOE OTHOLIEHHE K IPUPOJIE Yepe3 PUCYHKH, COUMHEHMS, MOJIEIH, IIPOEKTHBIE
paboTHI.

5. Pa3zButHie MOTMBAnUuM K OBJIAJICHUIO KYJIBTYPOM AKTMBHOI'O MCIIOJB30BAHMS CIIOBApEH H
JIPYTHUX TIOUCKOBBIX CUCTEM.

OO0yuaromuiicsi CMOXKET:

* ONpeEIATh He00X0AUMBIE KIFOUEBbIE TIOMCKOBBIE CII0BA U 3aIIPOCHI;

* OCYUIECTBJIATH B3aUMOJICHCTBUE C ANEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMU, CIIOBAPSIMH;

* GOpMHPOBATH MHOKECTBEHHYIO BBIOOPKY M3 IMOMCKOBBIX HCTOYHUKOB Ul OOBEKTUBU3ALNH
pe3yIbTaTOB IIOUCKA;

* COOTHOCHTD IIOJIyYE€HHBIE PE3YJIBTAThI IOMCKA CO CBOEH EATENBHOCTBIO.

Kommynuxamuenvie YV/{

1. YMeHue oOpraHu3oBbIBaTh Yy4e€OHOE COTPYIHHYECTBO U COBMECTHYIO JAEATEIbHOCTH C
YUWUTEIEM M CBEPCTHHKaMH; pabOTaTh MHIMBUIYaJIbHO M B IpyIIeE: HAXOAUTH O0Illee pelieHue u
paspemiath KOH(MIMKTHI HA OCHOBE COIJIAaCOBAaHUS MO3MLMN M yuéTa MHTEPECOB; (HOPMYIHPOBATS,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE.

OO0yJaromuiicss CMOXeET:

* OIIPEACIIATh BO3MOKHBIE POJIM B COBMECTHOM AEATEIBHOCTH;

* UTPATh ONPEIEIEHHYIO POJIb B COBMECTHOM JI€ATEIBHOCTH;

* IPUHUMATh MO3UIHUIO0 COOECeHNKa, TOHUMAs MO3UIUI0 JPYroro, pa3jivyaTb B €ro peuu:
MHEHHE (TOUKY 3pEHUs), J0Ka3aTeNbCTBO (ApIryMEHTHI), (PaKThl; THIIOTE3bl, aKCHOMBI, TEOPHH;

* OIpenensTh CBOM JEUCTBUA M JEHUCTBUS MapTHEpPaA, KOTOpbIE CIOCOOCTBOBAIM WU
IIPEMSITCTBOBAIN NPOAYKTUBHOM KOMMYHHKAIUH;

* CTPOUTH O3UTUBHBIE OTHOIIECHHUS B ITpoLiecce y4eOHOM U M03HaBaTENbHOMN A€ATEeIbHOCTH;

* KOPPEKTHO U apryMEHTHUPOBAaHHO OTCTAaWBaTh CBOIO TOUYKY 3pEHHUS, B JUCKYCCHUH YMETh
BBIBUTATh  KOHTPApryMeHTHI, MepedpasupoBaTh CBOIO MbICHb (BJaJIeHHE MEXaHHU3MOM
SKBHMBAJIEHTHBIX 3aM€EH);

* KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IIPU3HABATh
OLIMOOYHOCTh CBOEI0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATh €r0;

* Ipe/Jiarath albTEePHATUBHOE pPellleHNE B KOHQIUKTHON CUTYalUH;

* BBIIEJIATH OOIIYIO TOUKY 3pEHHs B TUCKYCCHH; * JOTOBAPUBATHCSA O MpPaBMJIAX M BOIPOCAX
11 00CYKJIEHUSI B COOTBETCTBHH C [TOCTABJIEHHOM Iepes rpynmoin 3agavei;

* OpraHu3OBBIBaTH YyueOHOEe B3auMoJieiicTBHUEe B Tpymmne (ompenenars oOlue ey,
pacnpeensiTh pojiu, JOroBapruBaThCs APYT € APYTOM H T. 11.);

* YCTpaHATh B paMKax JHajora pas3pelBBl B KOMMYHHMKallMM, OOYCIIOBIICHHBIE
HEMOHUMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOeceHHUKA 3a7auu, (GOPMBbI UM COAEPKAHUS TUaora.

2. YMeHHME OCO3HAaHHO MHCIIOJIb30BaThb PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3adauei
KOMMYHHKAIMK Ul BBIPQ)KEHUS CBOUX UYYBCTB, MBICIEH M MOTPEOHOCTEH IJI IUIAHUPOBAHMS U
perysiliud CBOEU IEATEIbHOCTH; BIAJCHUE YCTHOW M IHUCBMEHHOW peYbl0, MOHOJIOIMYECKOMN
KOHTEKCTHOM pEUblo.

OOy4Jaromuiicss CMOXET:



* OMpEAETATH 33a4y KOMMYHHUKAIIMHN U B COOTBETCTBHH C Hel OTOMpaTh peueBble CPECTBA;

* OoTOMpaTh W UCHOJIb30BaTh PEUYEBHIE CPEACTBA B IpOLEcCe KOMMYHHUKALMH C JPYTUMH
JOJIbMHU (JIMAJIOT B MIape, B MAJIOM TpymIe U T. 11.);

* NPEACTaBIATh B YCTHOM WIM NHUCbMEHHOH (opMe pa3BEPHYTHIM IUlaH COOCTBEHHOMN
JESITENIbHOCTH;

* cOOJII0aTh HOPMBI ITyOJMYHOM pedu, peryiaMeHT B MOHOJIOTE U JJUCKYCCUHM B COOTBETCTBUU
C KOMMYHUKAaTUBHOM 3a7a4eH;

* BbICKa3bIBaTh U OOOCHOBBIBaTh MHEHHUE (CY)XKJIEHHE) M 3alpalliuBaTb MHEHHE NapTHEpa B
pamKax J1uaiora;

* IPUHUMAaTh PELICHHE B XO/€ AMAJIOra U COIJIaCOBBIBATh €0 ¢ COOECETHUKOM;

* CO3/1aBaTh IUMCHbMEHHBIE KIUIIMPOBAHHBIE M OPUTMHAJIBHBIE TEKCTHl C MCIIOJIb30BAaHHEM
HEOOXO/UMBIX PEYEBbIX CPE/CTB;

* HCIIOJIb30BaTh BepOaJbHBIE CpPEACTBA (CpPEICTBA JIOTMUECKOM CBSI3U) JJS BBIJICJIECHUSA
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHMS,

* HCIIOJIb30BaTh HEBEpOAIbHBIE CPENCTBA WM HATJSIAHBIE MaTepUabl, MOATOTOBICHHBIE/
0TOOpaHHbIE O] PYKOBOJICTBOM YUUTEIIS;

* JeNaTh OLICHOYHBIN BBIBOJ O JOCTM)KEHUHU L€ KOMMYHHMKAIIMU HENOCPEACTBEHHO IOCIIE
3aBepILIEHHs] KOMMYHUKAaTUBHOI'O KOHTAKTa 1 00OCHOBBIBATH €TO.

3. ®opMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOIB30BAHUS HHPOPMALMOHHO-
KOMMYHHUKAIMOHHBIX TexHosoruil (nanee — HUKT).

OO0yuaromuiicsi CMOXKET:

* [IeJICHANpPaBJIEHHO UCKATh U MCIIOJIb30BaTh HH(POPMALIMOHHBIE PECYPChI, HEOOXOAUMBIE JUIS
perieHust yueOHbIX U MMPaKTUYECKHX 3a/1ad, ¢ moMortsio cpeacts UKT;

* BBIOMpATh, CTPOUTH U UCIOJIb30BATh aJIEKBATHYIO HH(GOPMALIMOHHYIO MOJIENb IS [Iepeadu
CBOMX MBICIIEH CPEICTBAMU €CTECTBEHHBIX M (DOPMATIBHBIX A3BIKOB B COOTBETCTBUH C YCIOBHUSIMHU
KOMMYHHKAaIUH;

* BBLACNATh MHGOPMAIMOHHBIN AaCMEKT 3a/ayd, OMNEepUpOBaTh JAHHBIMH, HCIIOJIb30BAThH
MOJIETIb PEUICHMS 3a/1a4U;

* HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM (BKJIIOYash BBIOOp aJEeKBaTHBIX 3ajaue
MHCTPYMEHTAJBHBIX ~ MPOTrPaMMHO-ANMapaTHbIX  CPEJICTB M CEPBHUCOB)  JUISl  pELICHHUs
MH(OPMALIMOHHBIX U KOMMYHHMKAI[MOHHBIX Y4€OHBIX 3a7a4, B TOM UHUCIIE: BBIUMCICHHUE, HAITHUCAaHUE
IUCeM, COUMHEHUH, OKIIa10B, pedepaToB, co3qaHne Npe3eHTalui u ap.;

* HCII0JIB30BaTh HH(OPMALIHIO C YUETOM STHUYECKUX U IIPABOBBIX HOPM;

* c0o37aBaTh HH(POPMALIMOHHBIE PECYPChl Pa3HOTO TUIA U JUIS Pa3HbIX ayIUTOPHHA, COOII0IATh
MH(OPMALIMOHHYIO THUTMEHYy W TnpaBwia uHPoOpManuoHHOM Oe3omacHoctu. IlpenmerHsie
pE3yJIbTaTHhI

OOyuvaromuiics MOJYYUT BO3MOXKHOCTH Ui (OPMUPOBAHMS CIEAYIOIIMX MPEIMETHBIX
pE3yJIbTaTOB:

* 3HAHUS O IPUPOJIE BAKHEHIINX (PU3MUECKUX SBJICHHUM OKpYKaIOIIEro MUpa U MOHMMAaHUE
cMbICIIa (PU3NUYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSA3b N3YUYEHHBIX SBJICHUM;

* YMEHHUS I0JIb30BAaThCsl METOAAMU HAYYHOI'O MCCIIEIOBaHUS SBJICHUI MPUPOBI, TPOBOAUTH
HaOJI0ACHNUs, TNIAHUPOBATh M BBINIOJIHATH SKCIEPUMEHTHI, 00pabaThIiBaTh pe3yabTaThl H3MEPEHUH,
MIPENICTaBIATh PE3yIbTaThl U3MEPEHHUI C MOMOIIbIO TaluL, rpagukoB U GopMyl, 0OHAPYKUBAThH
3aBUCUMOCTH MEXJy (PU3NYECKMMM BEIWYHMHAMHU, OOBSCHATH MOJTY4YE€HHBIE pe3yJbTaThl U JelaTh
BBIBO/JIbI, OLICHUBATh I'PAHMIIbI IOTPELUTHOCTEN Pe3yIbTaTOB U3MEPEHHUI;

* YMEHHUSI MIPUMEHATh TEOPETUUYECKHE 3HAHUA MO (U3MKE Ha MpaKTHKE, pemarb (pusnyeckue
3aJla4y Ha MPUMEHEHNE TIOJTyYEeHHBIX 3HAHU;

* YMEHUS U HaBBIKH MPUMEHATH MOJYYECHHBIC 3HAHUS AJIs1 OOBSICHEHUS IPUHLIUIIOB ACUCTBUS
BAKHEHIINX TEXHUYECKUX YCTPOWCTB, PEUICHMs NIPAKTUYECKHX 3alad IOBCCIHEBHOM JKU3HH,
obecrieyeHrs: 0€30MACHOCTH CBOCH JKM3HM, PAlMOHAIBHOTO IPHPOJIONONIB30BAHUS U OXPaHBI
OKpY>KaloIlen Cpeibl;



* popMHpoBaHUE YOSKICHHS B 3aKOHOMEPHOH CBSI3U U MMO3HABAEMOCTHU SIBJICHUH MPUPOJIBI, B
OOBEKTUBHOCTH HAY4YHOTO 3HAHMSA, B BBICOKOW IIEHHOCTH HAyKH B DPAa3BUTUU MaTEpHAIbHON U
JyXOBHOH KYJIbTYpBI JIFOJICH;

* pa3BUTHE TEOPETUYECKOI'O MBILIUIEHUS HAa OCHOBE (POPMHUPOBAHUS YMEHUH yCTaHaBJIMBATh
(baxThl, pa3nu4aTh MPUYUHBI U CIEACTBUSA, CTPOUTH MOJIEIH U BBIABUTaTh TUIIOTE3bI, OTHICKUBATH U
(bopMyIMpOBATh J0KA3aTEJIbCTBA BBIABUHYTBIX THIIOTE3, BBIBOJUTH U3 SKCIIEPUMEHTAIbHBIX (DAaKTOB
Y TEOPETHUECKUX MOJIeNIeH (PH3NUECKUE 3aKOHBI,

* KOMMYHUKAaTHUBHBIE YMEHMs: JOKJIaJblBaTh O pe3yJbTaTaX CBOEr0 MCCIEJ0BAHU,
y4acTBOBaTh B JIUCKYCCHHM, KPaTKO M TOYHO OTBEYaTh HA BOIPOCHI, UCIIOJIB30BAaTh CIIPABOYHYIO
JUTEpaTypy U APYrue UCTOYHUKH HH(POPMALIHH.

IlnanupyeMble nNpeMeTHbIE Pe3YJIbTAThI OCBOCHH Y4eOHOI0 IpeMeTa

BbINyCKHUK HAYYUTCS:

e coOMOIaTh TpaBWiIa OE30MAaCHOCTH M OXpaHbl Tpyga TNpu pabdoTe C Y4eOHBIM |
1abopaToOpHBIM 000PYyI0BAaHUEM;

® [IOHUMAaTh CMBICT OCHOBHBIX (DM3MYECKMX TEPMHUHOB: (PHU3HUECKOE TeNo, (U3NIECKOe
SBIICHHE, (PU3NUECKasi BEIININHA, CTUHHUIIBI U3MEPECHUS;

® pacro3HaBaTh MPOOJEMBbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX METOJIO0B;
aHAJIM3UPOBATh OTJIEJIbHBIE ATAIlbl MPOBEACHUS HCCIEIOBAHUNA U MHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIIOIEHUI U OIIBITOB;

® CTaBUTb OIBITHI 110 UCCIETOBAHNIO (PU3MUECKUX SABJICHUM MM (PU3NUYECKUX CBOMCTB Tel O3
UCIOJb30BAHUS NPSAMBIX HM3MEpPEHHi; Mpu 3ToM (HOpMyIupoBaTh IpodiiemMy/3agady y4eOHOIro
9KCIIEPUMEHTa; COOHUpaTh YCTAHOBKY W3 MPEIJIOKEHHOIo OOOpYyHOBaHUS; IMPOBOIAUTH OMNBIT U
(bopMyIMpOBaTh BHIBOJIBI.

[pumevanue. Ilpu mnpoBeneHMn wuccneqoBaHUs (PU3HMUECKUX SIBICHUH W3MEPUTEILHBIC
npUOOPHI UCHOB3YIOTCS JIMIIb KAK JaTYUKH U3MEPEHUs (U3NYECKUX BEIUYHMH. 3alHucy MMOKa3aHUH
MPSIMBIX U3MEPEHUI B 9TOM Cllydae He TpeOyercs.

® [IOHUMAaTh POJIb SIKCIIEPUMEHTA B MOTYYEHUU HaAyYHOU HH(POPMALINY;

® [IPOBOJIUTH MpsSMble H3MepeHHs (PU3NYECKMX BEIMYUH: BpeMsl, paccTOsHHE, Macca Tela,
o0beM, cuila, TeMIepaTypa, aTMoc(epHoe JIaBlIeHue, BIAXKHOCTh BO3/lyXa, HANpsHKeHHE, CUJla TOKa,
paauanroHHbIN (POH (C MCIOJB30BaHUEM J03MMETpaA); MPU 3TOM BbIOMpaTh ONTUMAIBHBIN CIOCO0
M3MEPEHUS U UCIIOJIB30BATh TPOCTENIIINE METO/IbI OLICHKU IIOTPEITHOCTEN N3MEPEHHH.

® [IPOBOJIUTH MCCIIE0BAHNE 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH C UCTIOIb30BAaHUEM IPSIMbIX
U3MEpEHUil: NpHU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (PUKCHUPOBATh pE3yJbTaThl IOITYYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUjE TaOaMIl U TpadUKOB, e1aTh BBIBOJBI M0 pe3yIbTaTaM
UCCIIEIOBaHMUS;

® [IPOBOJIUTh KOCBEHHbBIE M3MEPEHUs (PU3MUECKUX BEJIWYHMH: NPU BBIOJHEHUU HU3MEPEHUH
co0upaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MpPEeAJoKEeHHOM HMHCTPYKIMH, BBIYHUCISATH
3HAUEHUE BEJIMYMHBI M aHAJIU3MPOBATh IOJYYEHHBIE PE3YJIBTAThl C YYETOM 3aJaHHON TOYHOCTH
U3MEPEHU;

® QHAJIM3MPOBATh CUTYAIlMH MPAKTUKO-OPHEHTUPOBAHHOTO XapakTepa, y3HaBaThb B HHX
MPOSIBJICHUE M3YYEHHBIX (PU3UYECKUX SBICHUH WM 3aKOHOMEPHOCTEH M NMPUMEHSATh UMEIOIINECs
3HAHUA I UX OOBSICHEHUS;

® IOHUMATh MPUHIUIBI JEHCTBUS MalIUH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBUS UX
0€30MacHOT0 MCIOJIb30BaHNS B IOBCEAHEBHOM JKU3HU;

® [ICTI0JIb30BAaTh TPU BBIMOJIHEHUHM Y4YEOHBIX 3a/lad Hay4yHO-TNOMYJSAPHYIO JHUTEpaTypy o
(bu3NYeCKUX SIBICHUAX, CIIPAaBOYHBIE MaTepuabl, pecypchl IHTepHeT.

BbIyCKHUK MOJIYy4YUT BO3MOKHOCTD HAYUYHThCH:

® 0CO3HABAMb  YEHHOCMb  HAYYHBIX — UCCIEe008AHUlU, pOdb  QU3UKU 6  paculupenuu
npeocmasnenuii 06 OKpyjicarowem mupe u ee 6kaa0 8 YiyuueHue Kaiecmea HCUsHu,
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® 1CNOIL308AMb  NPUEMbL NOCMPOEHUSI PUULECKUX Mooenel, NOUCKa U @QopmyaupoeKu
0oKazamenbcme BblOGUHYMBIX 2UNOME3 U Meopemudeckux 6bl860008 HA OCHO8e SMNUPUYECKU
VCMAHOBNIEHHBIX (haKkmos,

® CPABHUBAMb MOYHOCMb USMEPEHUs PU3UUECKUX BeIUYUH NO GeIUYUHE UX OMHOCUMENbHOLL
no2peuHoCmuy npu NPo8eOeHUY NPSMbIX USMePEeHUl,

® CAMOCMOAMENLHO NPOBOOUNb KOCBEHHbLE USMEPEHUS U UCCIe008AHUA PUULECKUX BeNUYUH
C UCNONb306AHUEM PA3IUYHLIX CNOCOO08 UMEPEeHUs (PUIUYECKUX BeUYUH, 8bIOUPAMb CPeoCcmea
UBMepeHUst C Y4emom HeoOX00UMOU MOUYHOCU USMEPEHUl, 0D0CHOB8bIBAMb 6bl00p Cnocoba
usMepenusl, a0eK8amHo20 NOCMABNIeHHOU 3a0aye, NPOBOOUMb OYEHKY OOCHOBEPHOCIU NOLYYEHHBIX
pe3yibmamos;

® OCHpUHUMAMb  UHQDOPMAyUlo  PU3UYECKO20 — COOepiHCanus 6  HAYYHO-NONYIAPHOU
aumepamype U Cpeocmeax MAcco8oU UHGOPpMAyUY, KPUMUYECKU OYEeHUBAMb NOJLYUEHHYIO
ungopmayuro, aHanuzupys ee cooepaiicanue u 0anHvle 06 UCMOYHUKe UHpOpMayuu,

ecozoasamv cobCcmeeHnble NUCbMEHHble U YCMHble COOOWeHUsl O PU3UYeCKUXx s6NeHUIX HA
OCHOB€ HEeCKONIbKUX UCMOYHUKOS UHPOpMAayuu, conpogoicoams 6biCMYNJeHue npeseHmayuell,
VUUMb18as 0COOEHHOCMU aYOUMOpUU C8EPCMHUKOB.

Mexannyeckue siBJACHUSA

[Ipu uzydyeHuu Tem, CBA3aHHBIX C MEXAHUYECKUMU SIBIICHUSMHU

BbInyCKHUK HAYYHUTCSH:

* pacmo3HaBaTh MEXaHUYECKHE SIBICHUS M OOBSCHATh HAa OCHOBE HMEIOLIUXCS 3HAHUMN
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBMS IPOTEKAHUs 3THUX SIBJICHUH: PABHOMEPHOE U PAaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE JBM)KEHUE, CBOOOJHOE MaJICHHUE Tell, HEBECOMOCTh, PABHOMEPHOE JIBI)KEHUE T10
OKPYKHOCTH, UHEPILIMS, B3aUMOICHCTBUE TEII, IIepeaada IaBJICHUs TBEPABIMU TEJIAMH, )KUIKOCTAMHU
U razamu, atMocepHoe IaBlIeHHE, IJaBaHUE TEJ, PAaBHOBECHE TBEPHABIX Tell, KojebaTenbHOe
JBUYKEHUE, PE30HAHC, BOJIHOBOE JIBUKCHUE;

* ONUCHIBATh U3YYEHHBIE CBOMCTBA TE€N M MEXaHWUYECKHE SBICHUS, MCIONb3yd (hU3HMUECKHe
BEJIMYUHBI: TIyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIIECTBA, CUJA, JABIICHHE,
UMITyIBC TeNa, KUHETUYecKash »JHeprus, TMOTeHIMallbHAs »JHEprusi, MexaHudeckas padora,
MexaHudeckass MomHocTb, KIIJ[ mpocroro MexaHw3ma, cuia TpPEHHUs, aMIUIATYyHa, MEPUOT U
gacToTa KoJeOaHU, AJTMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEeHHs]; MPU OMUCAHUH MPABUIBHO
TPaKTOBaTh (GPU3NYECKUIN CMBIC UCIOIb3YEMbIX BEIMYUH, UX 0003HAYEHUS U €AMHULIBI U3MEPEHUS,
HAXOJIUTh (POPMYJIBI, CBSA3BIBAIOIIUE NaHHYIO PU3NYECKYIO BEIUYUHY C IPYTUMU BEIMYNHAMU;

* AHAJIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKHUE SIBJICHUSI U MTPOLIECCHI, UCIOJB3YS (PU3HUECKUE
3aKOHbl M NPUHLMIBL 3aKOH COXPAHEHHUsS DHEPruu, 3aKOH BCEMUPHOIO TATOTEHHS,
paBHOAeUcTBYIOMIAs cuna, I, I u I 3akonsl HeroTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOH ['yka,
3akoH [lackans, 3akoH ApxuMmena; MpH STOM pa3IUvaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €ro
MaTeMaTH4YECKOE BBIPAXKEHUE;

* pa3nuuyaTh OCHOBHBIE MPU3HAKH U3YYECHHBIX (U3NYECKUX MOJEJeH: MaTepuaabHas TOYKa,
MHEpLMAIbHAsA CUCTEMA OTCYETA;

e pemaTh 3a7aud, HCMONB3ys (PU3MYECKHe 3aKOHBI (3aKOH COXPAHEHHUS SHEPTUH, 3aKOH
BCEMHMPHOI'0 TAroreHus, npuHuoun cynepnosunuu cwi, I, II m III 3akonsl HeroToHa, 3akoH
COXPaHEHHUs UMITYIbCca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GOpMYIIbI, CBA3BIBAIOIINE
¢u3nyeckue BeIMYUHBI (IIyTh, CKOPOCTb, YCKOPEHHUE, Macca Tela, IJIOTHOCTh BEIIECTBAa, CHJIA,
JaBJICHHUE, UMITYTIbC Tella, KHHeTHYeCcKas YJHepPrHsl, MOTEHIMallbHAsL SHEPTHUsl, MeXaHndeckas pabora,
MexaHnyeckass momHocTb, KIIJ[ mpocroro mMexanusma, cuila TPEHHMS CKOJIBKEHUS, aMILUIUTY[A,
MEPUOJT ¥ YacTOTa KoJieOaHuil, UIMHA BOJIHBI M CKOPOCTh €€ paclpoCTpaHeHHs): Ha OCHOBE aHAIU3a
YCIIOBUS 33Ja4y BBIIENIATH (PU3HUECKUE BEIMYUHBI U (DOPMYIIbI, HEOOXOIMMBbIE AJis €€ pelieHus, u
IIPOBOJUTDH PACYETBHI.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCSH:

* HCIIOJIB30BATh 3HAHMS O MEXaHUYECKUX SIBIICHUSX B MIOBCEAHEBHOW KU3HU /ISl 00ECTICUeHUs
0€30MacHOCTH MpHU OOpalleHHH ¢ MpUOOpaMu U TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpaHEHUS
3JI0OPOBbSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKaIOLIeH cpene;
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* PUBOJIUTH MIPUMEPHI MPAKTUYECKOTO HCIIONH30BAHMS (PUZNISCKUX 3HAHUM 0 MEXaHUYECKUX
SABJICHUSAX M (U3NYECKUX 3aKOHAX; MCIIOIb30BAHUS BO30OHOBIISIEMBIX HMCTOYHHUKOB 3HEPTHUU;
AKOJIOTUYECKUX MOCJIEICTBUM HCCIEOBAaHUS KOCMUUYECKOTO MPOCTPAHCTBA;

* pa3nauyaTrh IPaHUIbl IPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IOHUMATh BCEOOIMN XapakTep
(dyHIIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHECHUS MEXAaHUYECKOW DSHEPruH, 3aKOH COXpaHCHUS
UMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHHS) U OTPAHUYEHHOCTh MCIOJH30BAaHUSI YACTHBIX 3aKOHOB
(3akon I'yka, 3akoH Apxumenaa u Jip.);

* npuéMaM 1oucka u GOpMyJIUPOBKHU JOKA3aTENbCTB BBIIBUHYTHIX THIIOTE3 U TEOPETUYECKUX
BBIBOJIOB Ha OCHOBE AMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* HAXOJUTh AJCKBATHYIO MPEAJIOKEHHON 3aaue GU3NUECKYI0 MOJIeNb, pa3peliaTh npodiemy
Ha OCHOBE HMEIOIIMXCS 3HAHUU MO MEXaHUKE C HMCIOJb30BAaHMEM MaTEMaTHUYECKOro arapara,
OLICHHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEIUYUHBI.

TenJioBble sIBJIEHUSA

[Ipu u3yyeHUH TEIIOBBIX SIBICHUN:

BbInyCKHUK HAYYHUTCSH:

* pacmo3HaBaTh TEIUIOBBIC SBICHUS U OOBSCHATH HA OCHOBE MMEIOIIUXCS 3HAHUN OCHOBHBIC
CBOWMCTBA WJIM YCIIOBUSI NMPOTCKAHUS 3TUX sBICHUM: muddy3us, w3MeHeHHE 00BEMa Ten IMpu
HarpeBaHuu (OXJIaXJACHUHU), OONbIIAs C)KMMAaeMOCTh ra3oB, Majas CKHUMaeMOCTh >KUIKOCTEH W
TBEPIBIX TEJ; TEIUIOBOE PABHOBECHE, WCIAPEHUE, KOHJCHCAIMS, IUIABJICHUWE, KPUCTAJLTU3AINS,
KHUIIEHUE, BIaKHOCTh BO3/IyXa, pa3lIMYHbIE CIIOCOOBI TEIJIoNepe1ayn;

* OIMCHIBAaTh HM3YYCHHBIC CBOWCTBA TEN W TEIUIOBBIC SIBIICHUS, HWCIONB3YS (DHU3UYECKHE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPrusi, TEMIepaTypa, yAeldbHas TerI0EMKOCTh
BELIECTBA, yJelbHas TEIUIOTa IUIaBICHHUS U IapooOpa3oBaHuUs, YAEJIbHAas TEIUIOTa CrOpaHUs
TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS TEIIOBOTO JABHUraTelNs; MPU OMHUCAHHM MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI UCTIOJIB3yEeMbIX BETUYMH, UX 0003HAYEHUS U €IMHUIIBI U3MEPEHUS,
HaXOJIUTh (POPMYJIBI, CBS3BIBAIOIIUE NaHHYIO (PU3NYECKYIO BEIUYUHY C IPYTUMHU BETUYUHAMU;

* aHANM3UPOBATH CBOWCTBA TE€J, TEIUIOBBIC SIBJICHUS M TPOIECCHI, HCIONB3Ys 3aKOH
COXPAaHEHHUS SHEPTruu; pa3nuyaTh CIOBECHYI0 (OPMYIUPOBKY 3aKOHA U €ro MaTeMaTH4ecKoe
BBIPQXCHHUE;

* pa3yinyaTh OCHOBHBIE MPU3HAKU MOJEINIE CTPOCHUS Ta30B, JKUJIKOCTEN U TBEPABIX TEJ;

* pemaTh 3aJ1auu, UCTIOIb3Ys 3aKOH COXPAHEHUsI SHEPTUHU B TEIUJIOBBIX IMporieccax, GOpMyIIbl,
CBsI3bIBatOIME (pU3MUECKHe BEIMUMHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS YHEPIHsl, TeMIepaTypa,
yZenbHas TeIIOEMKOCTh BEILECTBA, yJeJbHAas TEIJIOTa IUIaBJIEHUS U NapooOpa3oBaHUs, YAeIbHas
TeIJIOTa CrOpPaHusl TOTUIMBA, KOA(D(HUIIMEHT MMOJIE3HOTO AEHCTBHUS TETIOBOTO JIBUTaTelNs): HA OCHOBE
aHaJIM3a YCJIOBHS 3314l BBIIETATH (PU3MUECKUE BETUYHHBI M (HOPMYIbI, HEOOXOAUMBIC NSl €€
pelieHusi, 1 IpOBOIUTh PACUETHI.

BbInyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

* HCIONB30BaTh 3HAHUS O TEIUIOBHIX SIBICHUSAX B MOBCEIHEBHOHN >KM3HH N7 00ecredeHus
0€30MacHOCTH TMpU OOpaIlleHuH ¢ MPUOOpaMU U TEXHHUYECKUMHU YCTPONCTBAMH, ISl COXPaHEHUS
3I0pPOBbSI M COOJIIOJIEHUSI HOPM JKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOILIEH cpefe; MPUBOIUTH
MPUMEPBI  IKOJIOTUYECKUX TIOCJEICTBHI paboThl aBurateneil BHyTpeHHero cropanus (/IBC),
TETJIOBBIX U TUAPOAIEKTPOCTAHLINIM;

* MPUBOJUTH TPHUMEPHI MPAKTUYECKOTO HCIOJIB30BAaHUS (DU3UUYECKUX 3HAHUN O TEIIOBBIX
SIBIICHUSX;

* pa3nuyaTh TPAHUIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TOHUMATh BCEOOIINI XapaKTep
(byHIaMEHTAIBHBIX (PU3UYECKUX 3aKOHOB (3aKOH COXpAHEHHs YHEPTHH B TEIUIOBBIX MpOIEccax) U
OTPaHUYCHHOCTH MCTIOJb30BAHMS YACTHBIX 3aKOHOB;

* mpuéMaM 1Moucka u GOpMyITUPOBKH JOKA3ATEIBCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUECKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (PAKTOB;

* HAXOJUTh AJCKBATHYIO MPEAJIOKEHHON 3aaue GU3HUECKYI0 MOIEIb, pa3pemiaTh npodiemy
Ha OCHOBE HMMEIOIIMXCS 3HAHMM O TEIJIOBBIX SIBJCHHUSIX C HCIOJIb30BAaHHMEM MaTeMaTHUYECKOTO
amnmapara ¥ OleHUBATh PEATbHOCTh TOTYYEHHOTO 3HAUCHUST (PU3NYECKON BETUIHHEI.
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DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHUS

[Ipu n3ydeHun 3J1eKTPUUECKUX U MAarHUTHBIX SBJICHHI:

BrinycKHUK HAY4YHUTCH:

* pacro3HaBaTh AJIEKTPOMATHUTHBIC SIBJICHUSI U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHWMA
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NPOTEKAHUS ATUX SIBJIICHUM: JIEKTpU3aLMsl TEJl, B3aUMOIEHCTBHE
3apsA/l0B, HArpeBaHUe IPOBOJHUKA C TOKOM, B3aMMOJIECHCTBHE MArHUTOB, 3JIEKTPOMATrHUTHAS
MHIYKIMSL, J€CTBUE MATHUTHOTO I10JISI HA POBOJHMK C TOKOM, IPSMOJIMHEHHOE pacpOCTpPaHEHUE
CBETa, OTPAXKEHUE U NIPEIIOMIICHUE CBETA, IUCIEPCHSI CBETA;

* ONWCHIBATh MW3YUYEHHBIE CBOWCTBA TEJI U DJIEKTPOMArHUTHBIC SBJICHUS, MHCIIONb3Ys
¢dbu3nyecKkue BEJIMYMHBL: DJJIEKTPUYECKHM 3apsiyl, CHJIa TOKa, DJJIEKTPUYECKOe HalpsiKeHue,
AJIEKTPUUYECKOE COIMPOTHBIICHHE, YICIBHOE COMPOTUBIICHUE BEIIECTBA, pabdOTa TOKA, MOIIHOCTH
TOKa, (POKYCHOE PACCTOSHHE W ONTHUYECKas CWJIa JIMH3bI, MPU OMNKUCAHUU MPAaBUIBLHO TPAKTOBAThH
(bu3NIEeCKUi CMBICT UCTIONB3YEMBIX BEIMYMH, HX 0003HAUCHUS U €IMHUIBI H3MEPEHHS;, YKa3bIBaTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMYUHY C JPYTUMU BETUYUHAMU;

* aHAJM3UPOBATh CBOWCTBA TEJ, 3JEKTPOMArHUTHBIE SBJICHUS M IPOLECCHI, HCIOJb3YS
(dbu3NYeCKre 3aKOHBI: 3aKOH COXPAaHEHUS SJIEKTPUUYECKOro 3apsiia, 3akoH OMa Juid ydacTKa Iemw,
3aKkoH J[xoyns — JIeHnma, 3aKOH IPSAMOJIMHEMHOIO pPacnpOCTPaHEHUs CBETA, 3aKOH OTPaXKEHUs
CBETa, 3aKOH MPEJIOMJICHHS CBETa; MPH 3TOM pa3nyarh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA U €0
MaTEMaTHUYECKOE BBIPAKEHUE;

* pemiaTh 3ajadd, UCHONB3ys (pusmueckue 3akoHbI (3akoH Oma s yyacTKa LeTH, 3aKOH
Jxoyna — JleHua, 3aKOH NPSAMOJIMHEWHOrO pPACIpOCTPAHECHHSI CBETA, 3aKOH OTPAKCHHS CBETA,
3aKOH TMpENIOMJICHUs CBeTa) U (OPMYIbI, CBS3bIBalONIME (PU3NYECKUE BEIWYMHBI (CHJA TOKa,
ANEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUYECKOE CONPOTUBJICHHE, YAEIBbHOE CONPOTHUBIIEHUE
BelecTBa, paboTa TOKa, MOIIHOCTh TOKa, (DOKyCHOE pacCTOSHHME M ONTHUYECKas Cuja JIMH3BL,
dbopMyIbl pacuéra 3IEKTPUYECKOTO COMPOTHBIICHUS MPU IOCIEI0BAaTEIbHOM M MapaieIbHOM
COEIMHEHUH NMPOBOJAHUKOB); Ha OCHOBE aHAJIM3a YCIIOBUS 331a4M BBLACTATh (PU3NUECKUE BETNUUHBI
1 GopMyJibl, HEOOXOIUMBIE JUIs €€ PEeLeHUs], U IPOBOAUTH PACUETHI.

BbIyCKHHUK MOJY4YHT BO3MOKHOCTD HAYYHThCH:

* WCIIOJIb30BAaTh 3HAaHUSA OO0 DSJIEKTPOMArHUTHBIX SBJICHHUAX B IOBCEAHEBHOW XHU3HHU JUIS
obecriedeHns: 6€30MacHOCTH NpU OOpallieHUH ¢ MpUOOpaMH M TEXHUYECKUMM YCTPOWCTBAMHM, IS
COXPAHEHHUS 3/I0pPOBbS U COOJIIO/IEHUSI HOPM IKOJIOTHYECKOTO MTOBEACHUSI B OKpY KaloLIei cpese;

* [pPUBOAMTH TPUMEPHl MPAKTUYECKOTO HCHOJIb30BaHMUSA (U3UYECKUX 3HAHUH O
ANIEKTPOMArHUTHBIX SIBJICHUSIX;

* pa3n4aTh TPaHULbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIUI XapakTep
(dbyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHUsl DJIEKTPUUYECKOTO 3apsifia) U OrPAaHHYCHHOCTH
MCIOJIb30BAaHUS YAaCTHBIX 3aKOHOB (3akoH OMa JuId yyacTka 1enu, 3akon Jxoyns — Jlenua u nip.);

* npuémam MocTpoeHus: (U3NYECKUX MOJesiel, Moucka U (OPMYIHPOBKU JOKa3aTeNIbCTB
BBIIBUHYTBIX THIIOTE€3 M TEOPETHYECKHX BBIBOJAOB HA OCHOBE SMIIMPHUYECKH YCTaHOBJIEHHBIX
(bakToB;

* HAXOJUTh AJIEKBATHYIO MPEUIOKEHHON 3a/1aue (PU3NUECKYI0 MOJIeIb, pa3pemaTb Ipodaemy
Ha OCHOBE UMEIOIMXCS 3HaHUM 00 JJIEKTPOMATHUTHBIX SBJICHHUSIX C HCIOJb30BaHUEM
MaTeMaTHYeCKOro armapara M OLEHHBAaTh pPEaJbHOCTh IOJYYEHHOIO 3HAa4eHUs (HU3HYECKOH
BEJIMYUHBI.

KBaHTOBBIE SIBJICHUS

[Ipy n3y4eHNn KBAHTOBBIX SIBJICHUM:

BorinycKHUK HAy4YUTCH:

* pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBACHATH HA OCHOBE MMEIOIINXCS 3HAHUH OCHOBHBIE
CBOMCTBAa MM YCIOBHS NPOTEKAHUS OTUX SBIEHUI: €CTECTBEHHas U HCKYCCTBEHHas
PaaOAKTUBHOCTh, BOSHUKHOBEHHUE JTUHENYATOrO CIIEKTPA U3ITYyUEHUS;

* ONHCHIBATh U3YYCHHBIC KBAHTOBBIC SIBICHUS, UCMONB3Ys (PU3MUYECKUE BETHMUYUHBI: CKOPOCTh
9JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, MEPUOJ MOJIypacnaja; Ipu ONHUCAHUU
MPAaBUIBHO TPAKTOBATh (PU3NUECKUN CMBICI MCIIOJIb3YEMbIX BEJIIMYMH, UX 0O003HAYCHUS U €IUHUIIBI
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W3MEpEHUs; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIONIME TAHHYIO (U3MUYECKYIO BEIHUYHUHY C APYTUMHU
BEJIMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3HUECKON BEIMYUHBI;

* aHAJTM3UPOBATH KBAHTOBBIC SIBJICHUS, UCIONB3Ysl (DM3MUECKUE 3aKOHBI M MOCTYJIATHI: 3aKOH
COXpAHEHHUS AHEPIHH, 3aKOH COXPAHEHUsS AJIEKTPUUECKOTO 3apsijia, 3aKOH COXPAaHEHHUS MacCOBOTO
YHUCIIa, 3aKOHOMEPHOCTHU U3JIYYE€HUSI U TMOTJIOLIEHUSI CBETa aTOMOM;

* paziuyaTh OCHOBHBIE MPHU3HAKK IUIAHETAPHOHM MOJEIM aToMa, HYKJIOHHOW MOIEIH
aTOMHOTO sI/Ipa;

* I[PUBOJUTH IMPUMEPHl TMPOSABJICHUS B TMPUPOJAE U NPAKTHUYECKOIO HCIIOIb30BaHUS
PaINOAKTUBHOCTH, SIACPHBIX U TEPMOSIEPHBIX PEAKIIUMN, IMHEHYATHIX CIIEKTPOB.

BbINyCKHHUK MOJYYHT BO3MOKHOCTb HAYUYUThCS:

* UCIIOJIL30BATh MOJTYYCHHBIC 3HAHMS B TIOBCETHEBHOM KHU3HU MPHU OOpaIIeHuu ¢ mprudopaMu
(CUéTYMK MOHM3UPYIOIIMX YaCTHUII, JTO3UMETP), UISI COXPAHEHUS 370POBbS M COOJIOJCHHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIICH cpefie;

* COOTHOCHTH HEPTHIO CBSI3U aTOMHBIX SEP C 1e(HEKTOM MacChl;

* TPUBOAWTH TPUMEPHI BIHUSHUSA PATUOAKTUBHBIX H3JIYYCHHH Ha >KUBBIE OPraHU3MBbI;
MOHUMATh MPUHIIMI ACHCTBUS JO3UMETPA;

* MOHWUMATh DKOJIOTHYECKHE MPOOJIEMbI, BO3HHKAIONINE TIPU HCIIOJB30BAHUH aTOMHBIX
ANEKTPOCTAHIIMNA, U IMYTH PEHICHHs] STUX MPOoOJeM, NEPCIEeKTUBbl UCIOIb30BAHUS YIIPABISIEMOTO
TEPMOSIZICPHOTO CUHTE3a.

JIeMEHThI ACTPOHOMHH

[Ipunsyyenuit 3TUX TEM:

BbInyCKHUK HAay4YuUTCH:

* pa3nuyaTh OCHOBHBIC MPHU3HAKU CYTOYHOTO BpAIICHMs 3BE3HOTO Heba, ABMKeHUs JIyHBI,
ConHIa 1 IJJaHET OTHOCHUTEIIBHO 3BE3;

* IOHUMATh PA3IUYUS MEXKIY TEIIMOLIEHTPUUECKON U TEOIEHTPUIECKOM CCTeMaMH MUpa.

BpInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

* YKa3bIBaTh OOIIME CBOMCTBA U OTJIMYMSI TUTAHET 3€MHOM TPYIIIBI U TUIAHET-TUTAHTOB; MAJIbIX
ten ConHEeuHOHl cucTeMbl M OONBIIMX IUIAHET; MOJB30BaThCS KapTol 3BE3AHOrO Heba mpu
HaOIIOEHUIX 3BE3MHOIO Heba;

* pa3nIuyaTh OCHOBHBIE XapaKTEPUCTUKH 3BE31 (pa3mep, IBET, TEMIEpaTrypa), COOTHOCHUTH
IIBET 3BE3/IbI C €€ TEeMIEePaTypoii;

* pa3yInyaTh TUHOTE3bI O TPOUCXO0KIeHUH COTHEYHON CHCTEMBI.

Conep:xxanue yyeoHoro npeamera u3 OOII OO0

Pu3uka 1 pU3nYecKue MeToAbl U3yYeHHs NPUPOALI

®usuka — Hayka o npupoje. Habmonenue u onucanue ¢usznyeckux siBieHuid. zmepenue
¢usnyeckux BenMuMH. MexayHapoaHas cucrema equHui. Hayunelii meton mo3Hanusa. Hayka u
TEXHHKA.

Mexanuyeckue siBjeHnsi. Knnemaruka

Mexannueckoe nuxenue. Tpaekropus. Ilyte — ckamspHas BennumHa. CKOpOCTh —
BEKTOpHasl BeauW4uHA. MoOJIylb BEKTOpa CKOpPOCTH. PaBHOMEpHOE NpPSIMOJIMHENHOE ABH)KEHHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBHKEHUS. [ paduky 3aBUCMOCTH IIyTHU U MOAYJISL CKOPOCTH OT
BPEMEHHU JIBUKECHHUS.

VYckopeHne — BEKTOpHas BelMYMHA. PaBHOyCKOpeHHOE MpPSMOJMHEHHOE IBH)KECHHUE.
I'paduku 3aBUCUMOCTH ITYTH U MOAYJISE CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBUKECHUS
OT BpeMEHHU JBIKEeHUs. PaBHOMepHOe [BIKEHHE IO OKpyXHOcTU. LleHTpocTpeMuTenbHOe

YCKOpEHHUE.

JAunamuka

Nuepuua. WUnepraocts tein. Ilepswiii 3axkon HeroTona. B3aumopeiictBue ten. Macca —
cKaysipHasi BenuuuHAa. [lnotHOCTh BemecTBa. Cuia — BEKTOpHAs BeJIWYMHA. BTopoil 3akoH

Herorona. Tperuit 3akoH HproToHa. /[BUKEHHE U CUIIBL.
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Cuna ynpyroctu. Cuna tpenus. Cuna TsXKECTH. 3aKOH BCEMUPHOro TAroteHus. LleHTp
TSAKECTU.

Hasnenne. AtmochepHoe nasienue. 3akoH [lackans. 3akoH Apxumesna. YcCiaoBHE TIaBaHUS
Tel.

VYcnoBust paBHOBECHsI TBEPAOTO Tea.

3aKoHbI COXpaHeHHs] UMITYJIbCA U MeXaHM4YeCKOH IHepruu. MexaHuveckue KoJieOaHUS
U BOJIHBI

Nmnynbe. 3aKoH COXpaHEHHs UMITyJIbca. PEaKTUBHOE ABUKEHUE.

Kunernueckas sueprust. Pabora. IloteHuumansnas sHeprus. MOMHOCTb. 3aKOH COXpPaHEHUs
Mexanudeckor sHepruu. [Ipocteie MexaHusmbl. Koaddumment mnonesnoro npevicteus (KIT).
Bo0300HOBIIsIEMbIE UCTOYHUKH YHEPTHH.

Mexannueckue konebanusa. Pesonanc. Mexanuueckue BodHBL. 3ByK. Mcmonb3oBanue
KOJIeOaHUH B TEXHUKE.

CTtpoeHue u CBOMCTBA BellleCTBA

Crpoenune BemiecTBa. OINBITHI, J10Ka3bIBAIOLIUME ATOMHOE CTPOEHUE BEIIECTBA. eIuIoBOE
JBUKEHHUE W B3aUMOJICUCTBHE YaCTHUIl BEIIECTBA. ArperaTtHble COCTOsSHUSA BellecTBa. CBOMCTBa
ra3oB, KUJAKOCTEH U TBEPBIX TEII.

TemnioBbie sABJICHUSA

TemoBoe paBHoBecue. Temriepatypa. Buyrpennsis sueprus. Pabora u ternonepenaya. Bus
teronepenayn. KommuectBo Ttemnotel. Wcnapenune u konpaeHcanus. Kumnenue. BrnaxHocTb
Bo3ayxa. [InmaBnenue u kpucramuin3anus. 3aKOH COXpPaHEHUsI SHEPTUH B TETUIOBBIX MPOIECCaXx.

[Ipeobpa3zoBanus sHeprun B TermoBeix MamuHax. KIT/I TernoBoil MamuHbl. DKOIOTHYECKUE
POOIEMBI TETUIOPHEPT ETHKH.

DJIeKTPpHYeCKHe SIBJICHUSA

OnekTpu3aiusl Tell. OJEKTPUUYECKUU 3apsna. JBa BuIa JJIEKTPUUECKUX 3aps/ioB. 3aKOH
COXpaHEHUs AIIEKTPUUECKOTO0 3apsaa. Jnekrpudyeckoe nojie. Hanpsoxkenue. Konaencarop. DHeprus
AIEKTPUUYECKOTO TTOJIS.

[locTostHHBIN  2nekTpuyeckuid  ToK. Cuia Toka. DIEKTPUUECKOE  COMPOTHUBIICHUE.
DnekTpuyeckoe HampspkeHue. [IpoBOTHUKH, AUDIEKTPUKH U TOJYMPOBOAHUKH. 3akoH Oma s
y4acTKa JJIeKTpUueckod Ienu. PaboTa M MOIIHOCTH 3NEKTpUYECcKOro Toka. 3akoH JDkoyms —
Jlenna. [TpaBumna 6e3omacHOCTH TTpU pabOTE C HCTOYHUKAMH JIEKTPUUYECKOTO TOKA.

MarHuTHble SIBJICHUS

[TocrossuHbie MarHuThl. B3aummopaeicTBue MarHMUTOB. MarHutHOe moJie. MarHutHoe moJse
TOKa. /leficTBe MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTATEIb OCTOSTHHOTO TOKA.

DNeKTpOMarHuTHas MHAYKIUS. DIeKTporeHepatop. Tpanchopmarop.

DJIeKTPOMATHUTHBIE K0JIeOaHUs U BOJIHBI

DNEeKTPOMarHUTHHIE KOJIeOaHMsI. DIIEKTPOMATrHUTHBIE BOJIHBI. BIHsSHHE 3IEKTPOMArHUTHBIX
W3JIYYCHHUI Ha )KUBBIC OPTaHU3MBI.

[IpuHUKIIBI paIUOCBS3U U TEJIEBUICHHUS.

CBeT — anexkTpoMarHuTHas BoiHa. [IpsMonmHeitHoe pacnpocTpaHeHue ceeta. OTpakeHue u
npenomieHue cera. [lnockoe 3epkano. JInnuzel. DokycHOE pacCTOSIHUE U ONTUYECKAs CUIIA JIMH3BL.
OnTrueckue npudopsl. JJucnepcus ceera.

KBanToBbIe fIBJIEHUS

Crpoenue aroma. Ilmanerapnas moxnenp atoma. KBantoBeie moctynatel bopa. JInHeluaTeie
cnekTpbl. AToMHoe sipo. CoctaB aToMHOTO sifpa. Snepubie cuinbl. [ledekt macc. DHEprus CBI3U
aTOMHBIX si7iep. PanroakTMBHOCTE. MeTOIBI perucTpanuu AIepHbIX U3IIy4eHU. SInepHbIe peakinm.
SAnepHslit peakTop. TepMosiepHbIE peaKkLuu.

Coaep:xaHnue y4eOHOI0 peMeTa 1o Kiaccam
7 KJIACC

Odusuka U QU3NYECKUEe METOAbl H3y4yeHHUs mnpupoisl. Pu3uka - Hayka O HPUPOJIE.

HaGmonenne wu omnwucanue Qusndeckux sBiacHuid. Dusmdeckwii KcrepuMeHTt. 3Mepenwue
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¢usnveckux BeNMMUYMH. MeXayHapoaHass cucTeMa equHML. HaydHblii MeTox MO3HaHMS.
@du3nueckue 3aKOHbl U I'paHHILBl UX NPUMEHUMOCTH. Ponb ¢u3uku B GOpMHPOBAHUM HAy4HOM
KapTuHbl Mupa. KpaTtkas uctopust OCHOBHBIX HaYy4HBIX OTKpbITUN. Hayka u TexHuKa.

Mexanuueckue sSBICHUS

Kunemamuxa.

MarepuanbHasi TOUKa Kak MOJIeJb (PU3NYECKOTO Telna.

Mexannueckoe aABmkeHHe. OTHOCUTEIBHOCTh MEXaHUUecKoro ABmxeHus. Tpaekropus. [yt
- cKamsgpHas BeauuuHa. CKOpPOCTb - BEKTOpPHas Beau4MHA. MoJynb BEKTOpa CKOPOCTH.
PaBHOMepHOE mpsiMONHMHENHHOE ABIKEHHE. |'pauKu 3aBUCUMOCTH MYTH M MOAYJS CKOPOCTH OT
BPEMCHHU [IBUKCHHUS.

Junamuxa.

WNuepuusa. MueptHocTs Ten. Bzaumoneiicteue ten. Macca - ckaisipHas BenuunHa. 1noTHoCTh
BemecTBa. Cuia - BeKTopHas BennuyuHa. J[Brkenue u cuibl. Cuna ynpyroctd. Cuna tpenus. Cuiia
TSKECTH. 3aKOH BCEMUPHOTO TArOTeHUs. LIeHTp TshkecTu. Y CciloBUs paBHOBECHUS TBEPIOTO TeENa.

Hasnenne. AtmochepHoe narnenue. 3akoH [lackans. 3akoH Apxumesna. YcCiIoBHE TIIaBaHUS
TeNl.

3aKOHbBI COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON SHEPTUU

Mexanuueckue Konebanus u 80JHbl.

Pabora. Mommnuocts. Kunernueckast sHeprusi. [loreHnuansHas SHeprus. 3aKOH COXPaHEHHS
MexaHudeckol sHepruu. IIpoctsle  Mexanusmbl. Ko3dduuument mnomnesHoro neictBus.
B0300HOBIIsIEMBIE HCTOUHUKH SHEPTUH.

Cmpoenue u ceovicmea geujecmaa.

ATOMHO-MOJIEKYJIIPHOE CTpoeHue BellecTBa. OMbIThI, J0KA3bIBAIOIINE aTOMHOE CTPOEHUE
BelleCcTBa. T€IUIOBOE JBM)KEHHE M B3aUMOJCHCTBHE YAacTHIl BELIECTBA. BpOyHOBCKOE IBH)KEHHE.
Huddy3us. ArperatHble cocTosiHUS BemiecTBa. CBONCTBA Ta30B, KUAKOCTEH U TBEPABIX TEI.

8 KJIIACC
TennoBble ABICHUS

TennoBoe asmxenue. Tepmomerp. CBsA3b TEMIEPATYpPHl CO CPEOHEN CKOPOCTBIO JIBUIKEHUS
MoJieKynl. BHyTpeHHss sHeprus. J[Ba crioco0a M3MEHEHUs BHYTPEHHEH SHEpruu: Tersionepenaya u
pabota. Buawl Tteruonepenaun. KonmuecTBO TemnoThl. YJelbHas TEMJIOEMKOCTh BEIECTBA.
VY nenwbHas Temora cropanus Tommsa. Mcnapenue u konaeHcanusa. Kunenne. BiiaxxHocTh Bo3ayxa.
Ilcuxpomerp. IlnaBnenme u  Kpucrajummsauus. Temmeparypa IUIaBJI€HHsA. 3aBUCHUMOCThb
TEMIIEpaTypbl KUMeHus OoT naBieHus. OObsCHEHNE U3MEHEHUS arperaTHbIX COCTOSIHUN Ha OCHOBE
MOJIEKYJISIPHO-KMHETHYECKUX MpeacTaBiaeHuid. [IpeodpazoBaHms SHEPTUN B TEIUIOBBIX JBUTATEIISAX.
JlBurarens BHyTpeHHero cropanus. [laposas Typ6una. Xonomuibauk. KIIJ[ TennoBoro neuratens.
DKoJIoTHYeCcKHe MPOOJIEMBbl HCIIOJNB30BAaHUS TEIUIOBBIX MAIIMH. 3aKOH COXpPAHEHHs SHEPruH B
MEXaHWYECKHX U TEIUIOBBIX MPOLECCaX.

DNEeKTpUUECKUE ABICHUS

Onektpu3anus Tenl. JIBa poja sieKTpHYecKuX 3apsaoB. [IpOBOJHMKH, HENPOBOJHUKH
(IMPNIEKTPUKH) M TIONYNPOBOAHUKH. B3anMonelcTBHE 3apspKEHHBIX Tel. DJEKTPUYECKoe IoJIe.
3aKOH COXpaHEHI >JIEKTPUYECKOro 3apsAna. JemmMocTh 3JIEKTPUYECKOro 3apsia. IJIEKTPOH.
Onexrpuueckoe noie. Ha npskenue. Konaencatop. DHeprust 3J1€KTpHUUECKOTO TOJIS.

ONeKTpuYecknii TOK. [l 'ambBaHMYECKHME DIEMEHTBI M aKKyMyJsITopel.  JleiicTBus
EKTPUYECKOT0 TC Ka. HarpaBiieHne 351eKTpu4eckoro Toka. JJIeKTpUUecKas Lelb. JIEKTPUUECKUN
TOK B MeTautax. Cun Toka. Amnepmetp. BoibTmerp. DnekTpudeckoe conpoTusiieHne. 3akoH Oma
JUIA  y4dacTKa »DJEKTPUUY<CKOW LeNu. YAEIbHOE DJJIEKTPUUECKOE COINpOTHUBIEHUE. PeocraTsl.
[TocnenoBarenpHOE M MapauIeIbHO COETUHEHUS IIPOBOJHUKOB.

Pa6ora u momurHOCTh TOKA. 3akoH [[xoyns - Jlenna. Jlamra HakanuBaHUS. DJIEKTPUUIECKUE
HarpeB TeIbHBIC MPHOOPHI. DJIEKTPUUECKUN cueTyWK. Pacuer sineKkTpol’Hepruu, moTpediseMoin
anektponpud pom. KopoTkoe 3ambikanue. IlnaBkue mpenoxpanurenu. [IpaBuna GezomacHOCTH
pu paboTe ¢ UCTO HUKAMHU AJIEKTPUUYECKOrO TOKA.

MarHutHbl€e SBJICHUS
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[TocrossHHBIE MarHuTHl. B3anmoneiicTBue MarHuToB. MarautHoe noje. MarHutHoe mnosie To
DNEeKTpOMarHuThl U WX NpuMeHeHue. MarnutHoe moje 3emiau. MaruutHeie Oypu. JleicTBue
Mar"ur! ro noJjs Ha POBOJHUK C TOKOM. DJIEKTPOABUIaTENb IOCTOSHHOTO TOKA.

CBeTOBbIE SABIICHUS

Ucrounuku ceera. IIpsimonuHeliHOe pacnpocTpaHEeHUE CBETa B OJHOPOJHOM cpene. Otpaxe
cBeTa. 3akoH oTpaxkeHus. [lnockoe 3epkano. [Ipenomiienne cera. JInnza. @oKycHOE pacCTOsTHUE U
TH4ecKas cuia IuH3bl. [locTpoenne nzoOpakeHuii B tnH3ax. I'1a3 kak ontuueckas cucrema. Jlede
3penus. OnTuyeckue NpubopsI.

9 KJIACC
3aKOHBI B3aUMOJEHCTBUS U IBUKEHHUS TEIl

MarepuanbHas Touka. Cucrema otcuera. Ilepememnienune. CKOpOCTh MPSMOJIMHEHHOTO
paBHOMEpHOTO JBMXeHUS. [IpsAMOoIMHEeiHOe paBHOYCKOPEHHOE ABUKEHUE. MTHOBEHHAsI CKOPOCTb.
Yckopenue. I'paduku 3aBUCIMOCTH CKOPOCTH H MEPEMEIIEHUSI OT BPEMEHU TPH MPSAMOJIMHEHHOM
PaBHOMEPHOM M PaBHOYCKOPEHHOM JBHXEHHUSX. OTHOCHTEIbHOCTh MEXAHUYECKOIO JBUKEHHS.
['eonenTpruueckass M TeIMOLEHTPUYECKAss CHUCTEMbl Mupa. VHepruanbHas cHCTEMa OTCYETa.
[lepBbiii, BTOpoil u Tperuit 3akoHbl HpioroHa. CBoOoanoe mnaaenue. HeBecomocTh. 3akoH
BCEMHUPHOTO TATOTeHUs. VICKycCTBeHHBIE CHYTHHKM 3emiu. Mwmnynbc. 3akoH coXpaHEHUs
MMITyJbCca. PeakTUBHOE IBU)KEHHE.

MexaHuueckue Kosie6aHus U BOJIHbBL. 3BYK

KonebarenbHoe asuxenue. [IpyXKMHHBINA, HUTSHOW, MaTeMaTHUeCKUi MasTHUKH. CBOOOIHbBIE
U BBIHYXKJECHHbIE KojeOaHusa. 3aryxaromue kosiebanus. KosebartenbHas cucrema. AMIUIMTYAA,
nepuoj, yactota konedanuii. [IpeBparienue suepruu npu KonedaTeIbHOM IBHKeHUU. Pe3onaHc.

Pacnipoctpanenue konebanuii B ynpyrux cpeaax. llpononbHbsle u nonepeuHblie BoIHbL. JuHa
BOJIHBI. CKOPOCTH BOJIHBIL. 3BYKOBbIE BOJIHBI. CKOPOCTh 3BYKa. BricoTa, TeMOp M TPOMKOCThH 3BYKA.
3xo.

DNEeKTPOMarHuTHOE IOoJIe

MaruutHoe mnosie. OJHOPOJIHOE M HEOJHOPOAHOE MarHUTHoe mnose. HampaBienue Toka u
HampaBlieHWEe JUHHUA ero mMarHutHoro mons. [IpaBmio OypaBumka. OOHapyK€eHHE MarHUTHOTO
nosist. [IpaBuiio neoit pyku. UHnykimst MarHuTHOTO 1OJsi. MarHuTHbIA 1TOTOK. OnbiTel Dapanes.
DOnexkrpomaruuTHass uMHAyKUMs. HampaBnenue nHaykuuoHHoro Toka. IIpaBuno Jlenua. SBnenue
camouHaykiuu. Ilepemennsiii Tok. I'eHepaTtop mepemenHoro toka. [IpeoOGpa3oBanusi sHepruu B
anekTporeneparopax. Tpancpopmatop. [lepenaua snekTpudeckoil IJHEPTUH HA PACCTOSIHHE.

DNeKTpOMarHuTHOE MoJie. DIEeKTPOMarHuTHble BOJHBL. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH.
Brnusinue >neKTpOMarHUTHBIX W3NydeHU Ha kuBble opranu3mbl. Konnpencatop. KonebarenbHbiit
KoHTYp. [lonydeHue sMeKTpOMarHUTHBIX KojaeOaHuil. [IpUHIUIIBI PagUOCBSI3M W TEJICBUICHHUS.
DOnekTpomMaruuTHas npupoja cseta. [Ipenomnenue cBera. [lokazarens npenomiienus. Jucnepeus
cBera. Tumbl onTHYeCKUX cnekTpoB. [lormonienre u ncmyckanue ceera aromamu. [Ipoucxoxnenue
JIMHEWYAThIX CIIEKTPOB.

Ctpoenne aToma U aTOMHOTO sipa

PannoakTHBHOCTh KaK CBUAECTEIHCTBO CIOXKHOTO CTpOeHHs aToMmoB. Anb(da-, Oera-, ranma-
m3nyderus. Oneitel Pesepdopaa. Anepras monens atoma. PanroakTHBHBIE PEBPAIIEHUS] ATOMHBIX
snep. CoxpaHeHue 3apsI0BOTO M MAaCCOBOTO YHCEI MPH AAEPHBIX peakiuusx. MeTopl HabmoeH s
W PETUCTpAIlMU YaCTHI] B SIIEPHON (DHU3UKeE.

[IpoTOoHHO-HENUTPOHHAS MOJENb apa. PU3HMUECKUI CMBICH 3apsSJ0BOTO U MAacCOBOIO UHMCEI.
N3otonsl. [lpaBuna cMmenieHus. DHEprus CBsA3W 4dacTHll B sape. Jlenenue simep ypana. Ilennas
peakius. SlnepHas »HepreTHka. JKOJOrHYecKkne MpobieMbl ucmnoib3oBaHus ADC. Jlozumerpus.
[lepuon nmonypacnanga. 3akoH paJuOaKTUBHOIO pacrnaja. BiausHue paguoakTUBHBIX M3JIy4€HUN Ha
XKUBbIe opraHu3mbl. TepmosepHas peakuus. crounuku sueprun CoiHIIA U 3BE3/I.

Crtpoenue u 3Bomtonus Beenennoit

I'eonienTpryecKkas U reTHoIEeHTPUYECKass CUCTEMBI Mupa. Dusnueckas npupoaa HeOeCHbIX
ten ConHeuno cuctembl. [lpoucxoxaenune ConHeyHOM cucTeMbl. Pu3nyeckas NpUpoaa
Connua u 38e31. Ctpoenue Beenennoil. OBomtonns BeeneHHoM.
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TemaTnueckoe IIAHKPOBAHME

TemaTn4eckoe IJIAHUPOBAHHE

7 Knacc
Ne KoanuecTBO
u/n Tema/paznen 4ACOB
1. Beenenue 4
2. ITepBOoHaYaJIbHBIC CBEJICHUS O CTPOCHUH BEIIECTBA 6
3. B3aumospeiictBue Ten 23
4, JlaBneHue TBEPABIX, )KUJKUX U ra3000pa3HbBIX Tell 21
5. PabGora 1 MOIIHOCTH 13
6. O06o0maroniee MOBTOPEHHUE U PE3EPB 3
OO011ee KOJIMYECTBO YacoB 70
TemaTH4eckoe MUIAHNPOBAHUE
8 kiace
Ne Tema /Pa3gen KoandecTBoO
n/n 4acoB
1 TemnoBble ABICHUS 26
2 DNEKTPUUYECKHUE U MarHUTHBIE SIBJICHUS 31
3 CBeTOBEIE SABICHHUS 10
4 O60061aronye NOBTOPEHNUE U pE3EPB 3
OO011ee KOJIMYECTBO 4acOB, Nocobue 70
TemaTHuecKkoe MIAHNPOBAHKE
9 kiacc
Ne Tema /Pa3znen KoauuecTBO
n/n 4acoB
1 3aKOHBI B3aUMOAEHCTBHUS U IBMKEHUS TEN 28
2 MexaHunueckue kojae0aHus. 3ByK 11
3 DNEKTPOMarHUTHOE TTOJIe 14
4 CrpoeHne atoMa u aToMHOrO0 s1pa. Mcnons3oBanue 12
SHEPTUU ATOMHBIX SJIeP
5 CtpoeHue U 3BOJIOIHUS BeereHHOM 3
OO0111ee KOJIMYECTBO YacoB 68
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DoH/1 OLIECHOYHBIX MATEPHUAJIOB

Ipeame | Knac | Ilporpamm MeTtoauueckue KonTpoasno- | HaumeHnoBanu
T c a nocooust OLICHOYHbIE 51 y4UeOHMKOB,
(aBTOpCKA MaTepuaJIbl TeTpajaei u
s1) Ap. mocooui
¢duznka 7 Pabouas 1.Bonkos B.A. | 1. JLA. Kupuk, | ®usuka:
nporpamMma | YHUBEpCaJIbHbIE duzuka-7, y4eOHHK 1151 7
pa3paboTaH | MOYpOYHbIE Pa3padOTKU | CAMOCTOSTENFH | Kilacca /
a Ha | mo ¢usuke 7. 8, 9kmacc. | bie u | llepspiikun
OCHOBE -3-¢ u3a.. mepepadoT. U | KOHTPOJIbHBIC A.B.— M.:
aBTopckoit | mom. -M.: BAKO, 2019 | paGotel. - M: | «podar,
nporpammo | 2.I'pomueBa O.U. | «Mnekcan», 2011 | 2015
51 E.M. | KoHntposbHble u|T. 6 Jlykamuk
['yTHuK, CaMOCTOSITENIbHbIE 2.B.C. B.1. COopuuk
A.B. pabotsl o ¢usmke 7, 8, | JlebenuHCcKas, 3a1a4 o
[leppimkun | 9 xnace: k y4yeOHuky | Pusuka-/. ¢uzuke.  7-9
a no | A.B. Ileppimkuna. | Inarnoctuka Knaccel. - M.
busuke nns | duszuka. MPEIMETHOM [Ipoceemienue,
7-9 ximacca. | M:U3parenscTBO 00y4EeHHOCTH 2007
«9x3amen» 2013. (KOHTPOJBHO-
3. @unonosuuH.B.du3n | TPEHUPOBOYHBIE
Ka. Mertoaudeckoe | 3a7aHus,
nocobue K Yy4eOHHUKY | IMAarHOCTUYECKH
A.B. Ileppimkuna. M.: | e TECTBI 31
Hpoda, 2017. KapThl). —
14I'ythuk  E. M. | 3. dusuka.
®usnka. 9 ki., 8 k1., 7 | JluarHoctuyeck
KJI.. TeMaTudyeckoe U | ue palboThl JUIs
MIOYpPOYHOE IIPOBEAECHUS
IJIaHUPOBAHHE K | IPOMEXYTOUHOMN
yueOHukam  A.  B. | artecranum,
[lepbimkuna O.U. JleGenena,
H.E. T'ypenxas,
M. «Bakoy,
2018
¢uzuka |8 Pabouas 1.Bonkos B.A. | 1.JILA. Kupuk, | ®usuxa:
nporpamma | YHUBEpCAJIbHbIE dusnka-8, yueOHUK 17 8
pa3paboTaH | MOYpOYHbIe Pa3pabOTKU | CAMOCTOSTENIbH | KJjlacca /
a Ha | o ¢usuke 7. 8, 9kiacc. | bie u | [lepbimkun
OCHOBE -3-¢ u31.. nepepaboT. U | KOHTPOJIbHBIE AB.— M.:
aBTopckoit | mom. -M.: BAKO, 2012 | pabotel. - M: | «/Ipodan,
nporpammo | 2.I'pomiesa O.U. | <(Mnekca», 2011 | 2015
51 E.M. | KoHTposbHBIE U |T. 7 Jlykammk
I'yTHuK, CaMOCTOATEIIbHbIE 2.B.C. B.1. CoopHuk
A.B. pabotsl o dusuke 7, 8, | JlebenuHCKasd, 3a1a4 o
[eppikun | 9 kmace: k  yueOHuKy | Ousmka-7. ¢uzuke.  7-9
a no | A.B. [Tepbimikuna. | Jlmarnoctrka KJIaccel. - M.;
busuke ans | Gusuka. MPEAMETHOU [Ipoceeuienue,
7-9 kimacca. | M:M3narenscTBO 00y4EeHHOCTH 2007
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«9x3amen» 2013. (KOHTPOJBHO-
3. QunonosuuH.B.®u3n | TPEHUPOBOUYHbBIE
Ka. Meronnyeckoe | 3aaaHus,
nocodbne K y4eOHUKY | IMAarHOCTUYECKH
A.B. Ileppimikuna. M.: | e  Tectbl U
Hpoda, 2015. KapThl). —
14.I'yTHHUK E. M. | 3. dusuka.
®usuka. 9 k1., 8 k1., 7 | [luarnoctuueck
KJI.. TeMaTH4eckoe | | ue paboThl s
IIOYpPOYHOE IIPOBEICHUS
IUTAHUPOBaHUE K | IPOMEKYTOUHOM
yueOHMKaMm  A.  B. | arrecramuu,
Ileppimkuna O.1. JleGenena,
H.E. TI'ypeuxas,
M. «Baxkow,
2013
¢buznka Pabouas 1.Bonkos B.A. | JLA.  Kupuk, | Dusuka:
nporpaMMa | YHUBEpCaJlbHbIE ®uzuka-9 yueOHUK a7 9
pa3paboTaH | MOypOUYHbIE Pa3pabOTKH | CAMOCTOSITENIbH | Kjacca /
a Ha | no ¢usuke 7. 8, 9knacc. | bie u | Ileppimkun
OCHOBE -3-¢ u31.. mepepaboT. U | KOHTPOJIbHBIC A.B.. T'yrHuk
aBTopckoit | mom. -M.: BAKO, 2012 | paGotel. - M: | EM.— M.:
nporpammo | 2.I'pomiieBa O.U. | «(Mnekca», 2011 | «dpodar,
71 E.M. | KoHntponbHsble u|T. 2015
I'yTHUK, CaMOCTOATEINIbHBIE 2.B.C. 6 Jlykammk
A.B. pabotsl o pusuke 7, 8, | JlebenuHckas, B.1. CoopHuk
[eppimkue | 9 kmace: k yueOHuky | Ousnka-9 3a1a4 1o
a o | A.B. IIeppiikuna. | lnarnoctuka ¢uzuke.  7-9
¢uzuke ans | Gusuka. IIPEAMETHOU KJaccel. - M.;
7-9 xnacca. | M:M3narenbcTBo 00y4YEeHHOCTH IIpoceenienue,
«Ox3amen» 2013. (KOHTpPOJIBHO- 2007
3. QunonosuuH.B.®u3n | TPEHUPOBOUYHBIE
Ka. Mertoaudeckoe | 3a7aHus,
nocodbne K y4eOHHUKY | IMAarHOCTUYECKH
A.B. Ileppiukuna. M.: | e TECTBI 51
Hpoda, 2015. KapThl). —
14T'ytauxk  E. M. | 3. duszuka.
®usnka. 9 ki., 8 k1., 7 | Jluarnoctuyeck
KJI.. TeMaTH4eckoe | | ue paboTsl s
MOYpPOYHOE IIPOBEICHUS
TUTAHUPOBaHUE K | IPOMEKYTOUHOMN
yaeOHHKaM  A. B. | arrecranuu,
[epoimkuHa O.1. JleGenena,

H.E. T'ypeuxas,
M. «Bakoy,
2013
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