MYHUIUITIAJIBHOE KA3EHHOE OBIIIEOBPA3OBATEJIBHOE YUYPEXJIEHUE
«OPJIOBCKAS CPEJJHAS OBILIEOBPA3ZOBATEJIbHA S ITKOJIA»
(MKOY «OPJIOBCKAS COIllly)

[Ipunoxenue

k OCHOBHOM 00pa30BaTEIHHOM MPOTpaMMe
OCHOBHOTO 00111eT0 00pa3oBaHus

MKOY «Opnosckas COIL»

Pabdouast nporpamma

IIpeameTHasn 061acTh «EcTecTBEHHO-HAY4YHbIE TPEAMETHD)
IIpexmer «®u3nkKa»

YPpoBeHb OCHOBHOI0 00111€r0 00pa3oBaHMs
(0a30BbIi YPOBEHbD)

(®rOC 000)

Cocrasutens: KonycoBa Tamapa BacuibeBHa

¢. OpnoBka



IHosicHUTEJLHAA 3aIIHCKA

Pabouvas mporpamma 1o (pu3rMKke OpUEHTHPOBaHA HA yJyamuxcs /-9 KiaccoB U pazpaboTaHa Ha
OCHOBE CIICAYIOIIUX TIOKYMEHTOB:

1. ®enepalibHbIN rOCYAapPCTBEHHBIN 00pa30BaTEIbHbIN CTAaHAAPT OCHOBHOI'O 00IIET0 00pa30BaHuUs
(npuka3z Muno6paayku PO ot 17.12.2010 Ne 1897);

2. [IpumepHas ocHOBHasi 0Opa3oBaTelibHasI TPOrpaMMa OCHOBHOTO 001ero oopa3zoBanus (ogo0peHa
peuieHueM ¢eaeparbHOro METOIMYECKOro 00beIUHEHHS 110 001IeMy 00pa30BaHHIO, IPOTOKOJ OT
08.04.2015 Ne 1/15);

3. Ilpuka3 MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @eneparyu ot 30 aBrycra 2013 r.
Nel015 «O6 yrepxkaenun [lopsiaka opraHu3auy ¥ OCYIIECTBICHH 00pa30BaTEIbHOM AEITEIBHOCTH 110
OCHOBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM Ha4albHOTO OOIIETO,
OCHOBHOT'O OOIIIETO U CPETHET0 00IIeT0 00pa30BaHUI;

4. TlocranoBnenue ['1aBHOrO rocy1apcTBEHHOTO caHuTapHoro Bpaua Poccuiickoit deneparuu ot 29
nexadps 2010r. Ne 189 «O6 yrBepxkaenuu CanlluH 2.4.2.2821-10 «CanutapHo- S1THIEMHUOTIOTHICCKHE
TpeOOBaHUS K YCIOBUSM M OpTaHU3aLUU 00y4YeHUs B 00IIe00pa30BaTEIbHBIX YUPEKACHUSIX» B PEI.
[TocTanoBnenus I'maBHOro rocygapcTBeHHOro canutapHoro Bpaua P® ot 24.11. 2015 Ne81;

5.0cHoBHas 00pa3oBareIpHas mporpaMmma OCHOBHOTO 0bmero oopazosanuss MKOY «OpnoBckast
COlIly;
6. YcraB MKOY «Opinosckas COIL».

PabGouas mporpamma obecriedeHa ydeOHUKaMH, YYEOHBIMH IOCOOUSIMH, BKJIIOYEHHBIMH B
benepanbHBI TEpeueHb YU4EOHHMKOB, pEeKOMEHIyeMblXx MuHoOpHayku P® k wmcnonbp3oBanuio (TpuKas
MunoOpnayku P® ot 31.03.2014 Ne 253 ¢ usmenenusimu ot 08.06.2015 Ne 576, ot 28.12.2015 Ne 1529,
0126.01.2016 Ne 38, 21.04.2016 Ne 459, ot 29.12.2016 Ne 1677, ot 08.06.2017 Ne 535, ot 20.06.2017 Ne
581, 01 05.07.2017 Ne 329:

1. ®usuka. 7 knacc: yueOnuk: B 2 u. / J1.O. 'eanenmireiin, A.A. Bymarosa u np., mox pexn. B.A.
OpnoBa. — M.: BUHOM. JlaGopaTopus 3HaHUil.

2. ®usuka. 8 kiacc: yueonuk: B 2 4. / JI.O. 'ennenmreiin, A.A. bynarosa u np., nox pen. B.A.
OpnoBa. — M.: BUHOM. JlaGopaTopus 3HaHUiA.

3. ®usuka. 9 knacc: yueobnuk: B 2 u. / JI.O. 'eanenmreiin, A.A. bynarosa u ap., noxa pex. B.A.
OpnoBa. — M.: BUHOM. JlaGopaTopus 3HaHUil.

[IIkosa BpaBe B Te4eHHE 3-X JIET UCIOIb30BaTh B 00pa30BaTENbHON NeATEIbHOCTH YUeOHUKH,
MpUOOpPETEHHBIE 10 BCTYIIEHUS B CHITy MpuKasa oT 28.12.2018 Ne 345.

[Tporpammoii oTBoUTCS Ha H3ydeHne Gu3nkn 238 4acoB, KOTOPBIE pacIpeAEIICHBI 110 KiIaccaM CIeTyIOIuM
obpa3zom:

7 knacc — 68 yacos, 2 4aca B HEETIO;

8 kmacc — 68 yacoB, 2 yaca B HEJCIIO;

9 knacc - 102 gaca, 3 yaca B HEJIEIIO.

Knacc Ilpaktuueckue paboTh
7 Kkiacc 13
& Ki1acc 15

9 knacc 6



Henun nzyvyenus pU3NKH:

(dopmupoBaHue Y 00yJaroImuxcs IpeACcTaBIeHUH 0 HAyYHOH KapTHHE MUpa — Ba)KHOTO pecypca
HAYYHO-TEXHHUYECKOTO MPOrpecca, 03HaKOMIICHHE 00yJaromuxcst ¢ GU3NIECKUMHU M aCTPOHOMHYECKUMHU
SBJICHUSIMUA, OCHOBHBIMM IPUHIUIIAMU PaOOThl MEXaHU3MOB, BBICOKOTEXHOJIIOTUYHBIX YCTPOMCTB U
puOOPOB, Pa3BUTHE KOMIIETCHUIUI B PEIICHINH WHXKEHEPHO-TEXHUYECKUX M HAYYHO-HCCIIEI0BATEIbCKIX
3az1ad.

I'nmaBHBIMH 3aga9aMu peam3anuu (l)I/I3I/IKI/I

® pa3BUTHE y OOYYAIOIIUXCS MPEICTaBICHUI O CTPOCHUH, CBOWCTBAX, 3aKOHAX CYIIECTBOBAHUS U
JIBUKEHHUSI MaTepuu, OCBOEHHE OOYYaIOIIMMHUCA OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH MPHUPOAHBIX
SABIICHHUM, CO3JaHUE YCIOBHHA s (HOPMUPOBAHHS HWHTEIUICKTYaJIbHBIX, TBOPYECKHX, TPaKIAHCKHX,
KOMMYHHKAIIMOHHBIX, THPOPMAITMOHHBIX KOMIIETEHIIHIA;

* OBJIaJICHHE HAayYHBIMU METOJAMM PELICHUS PAa3IUYHBIX TEOPETUUYECKUX M MPAKTHYECKUX 3a]ad,
YMEHUSIMH  (POpPMYIHpPOBATH TUNOTE3bl, KOHCTPYUPOBATH, IMPOBOJUTH OSKCIEPUMEHTHI, OLEHUBATh H
aHAJIM3UPOBATh MOJTYYEHHBIE PE3YJIbTAThI, COMOCTABIATh UX C OOBEKTUBHBIMU PEATTUSAMU JKU3HHU;

« (opMupoBaHue y 00yJaronrXxcsi yMEHH 0€30MacHO UCIIOIB30BaTh JJAO0OpaTOPHOE 000PYAOBaHHE,
IIPOBOJAUTHh E€CTECTBEHHO-HAYYHbIE HCCIIECIOBAaHUS U OKCIEPUMEHTHI, AHAIM3UPOBATH IOJIyYEHHBIE
pe3yabTaThl, PEACTABISATh U HAYYHO ApIyMEHTHUPOBATH [OTYYEHHBIE BBIBOJIbI;

* (QopmupoBanue y oOydaroImUXCsi HAYYHOTO MHUPOBO33PEHHsS, OCBOCHHS OOIEHAYYHBIX METOIOB
(HabnrofeHue, HW3MEpPEHHEe, SKCIEPUMEHT, MOJICIHPOBAHHUE), OCBOCHHS MPAKTUYECKOTO MPUMEHEHUS
HAyYHBIX 3HaHUH (U3MKH B JKU3HU, (OPMHUPOBAHUE MEKIIPEIMETHBIX CBS3€H C NpeAMETaMH, Kak
MaTeMaTuka, HHPOpMaTHKa, XUMUs1, OUOIOTHS, reorpadusi, SKOIOTus, TuTepaTypa 1 Ap.

TexHo10rnH, HCOJIb3yeMble B 00y4eHHH :

e UHGOPMALIMOHHO  —  KOMMYHUKATHBHBIE  TeXHOJIOTWH  ((OpPMUpOBAHHE  COBPEMEHHOM
MH()OPMAIMOHHON KYJIBTYPhl YyYalllUXCs, COCOOHOCTH 3()(PEKTHBHO HCIOIB30BaTh WMEIONIUECS B HX
pacnopsbkeHud UHGOPMAIMOHHBIE PECYpPChl M TEXHOJOTHMH B OBITOBOWM M MpodeccHOHAIBbHON 005acTsaX
KU3ZHEICSITCIIbHOCTH. );

® TEXHOJIOTHSI JIMYHOCTHO-OPHUEHTUPOBAHHOTO 00y4YeHHs (MaKCUMAIbHOE Pa3BUTHE UHIUBUIYaTbHBIX
MO3HABATENBHBIX CIMOCOOHOCTEH pebeHKa Ha OCHOBE HCIONB30BAaHUS MMEIOIIETOCs Yy HEro OImbITa
KU3ZHEICSITSIIbHOCTH. );

® 3/0pOBhECOEpEramIIue TEXHOJIOTUN (cOepeKeHHE 3J0pOBbS yYaIIUXCS OT HEOIarompUsTHBIX
(hakTOpoB 00pa30BaTENHLHON CpENbl, O0OECIEYCHHE IIKOJbHUKY BO3MOXKHOCTh COXpPAHEHHUS 3/J0pPOBbS B
nepuos; OOy4YyeHHs B IIKOJE, CIOCOOCTBOBAaHME BOCIUTAHUIO Y YYaIIUXCS KYJIbTYpbl 370pPOBBSI.
(dhopMHUpOBaHHE Yy NIKOJIBHUKOB HEOOXOMuMbIX YVY]J[ 1o 310poBOMY 00pa3y KM3HM M HCIOJIb30BAHHE
MOJIyYE€HHBIX 3HAHUHN B TIOBCETHEBHOM YKU3HU. )

JlonoJHUTeIbHAS JIUTEpPaTypa

1. I'enpenmreiin JI. 3. ®uszuka. 7-9 kinaccel: [Ipumepuas padouas nporpamma/Jl. O.
I'ennenmreiin, A. A. bynatoBau ap.—M. : BUHOM. Jlaboparopusi 3Hanuii, 2016.

2. I'enpenmreiin JI. 9. ®usnka. 7-9 knaccel: Metoanueckoe nmocoodue/JI. D. 'ennenmreiin, A. A.
BynaroBau np.—M. : BMUHOM. JIaGopaTopus 3nannii, 2016. — 56 c.

3. [osicHuTenpHAs 3amMKcKa K 3aBepPIIEHHON MPEIMETHOHN JIMHUH Y4eOHUKOB «DPu3ukay ms 7-9

KJIAaCCOB 00111e00pa30BaTEeNIbHBIX OpraHU3aIuit
Astopsr: JI.O. I'engenmireiin, A.A. bynatosa, I.H. Kopuunbes, A.B. Komkuna;
oz pea. B.A. Opimoa OOO «bMMHOM. JlaGopatopust 3HaHHI»



METO/Ibl 1 ®OPMbI KOHTPO.ISI:

1. YCTHBI! METOJI KOHTPOJIS:

e ®POHTAJIbHBII OITPOC (ITO3BOJISIET OJIYUYUTh [OJHYIO UHOOPMALUIO
O CTEIIEHU TOTOBHOCTHU KJIACCA K YPOKY.)

e UHAUBUIYAJIbHBIN OIIPOC (YUALLMICS MOXET ITOJIHOCTBIO
BBICKA3ATb CBOU MBICJIU, [TIPABUJIBHO CPOPMYJIMPOBATH OTBETbI HA
BOITPOCHI)

2. MUCbMEHHBII METO/I KOHTPO.ISI (3®PEKTUBHO PA3BHMBAET JIOTMYECKOE
MBILJIEHUE, IPUYYAET K BOJIbIIONA TOYHOCTU B OTBETAX, UCITIOJIL3YETCS B
LIEJI}IX KOPPEKIIUM ITO3HABATEJILHOM JESITEJILHOCTU YUAILIXCSI):

CAMOKOHTPOJIb

e CAMOCTOSTEJIbHAS PABOTA

e KOHTPOJIbHAS PABOTA

e JIABOPATOPHAS PABOTA

e TIIPOEKT

®opMbI IPOMEKYTOYHOM aTTECTALMHU  TECT

Ili1anupyemMble pe3yabTaThl OCBOCHUS (UMK
@®I'OC ocHOBHOrO 00mEero oOpa3oOBaHUSI YCTaHABIMBACT TPEOOBaHHMS K pe3yJIbTaTaM OCBOCHUS
(107370978

JINYHOCTHBIMM pe3yIbTaTaAMM OCBOCHHS MPOTrPaMMBbl 10 PU3UKE B OCHOBHOM LIKOJIE SIBISIETCS:

« Poccwmiickas rpaxaaHcKast MACHTHYHOCTD (TATPUOTH3M, yBaKeHUE K OTEYeCTBY, K MPOIUIOMY H
HACTOAIIEMY MHOTOHAlIMOHAIILHOTO Hapoja Poccuu, 4YyBCTBO OTBETCTBEHHOCTH U J0OJNra Tepen
Ponunoli, wunentudukanus cebOs B KadecTBe TpakgaHuHa Poccuu, CyOBEKTHBHAS 3HAYUMOCTH
UCIONIb30BAaHUsl PYCCKOTO $I3bIKa M SI3BIKOB HapoJ0B Poccuu, oco3HaHue W ONIYIIEHHE JWYHOCTHOM
COMPUYACTHOCTH CYJH0E POCCHIICKOTO HApo1a).

» Oco3HaHHOE, YBXHUTEIBHOE U J0OpOXKETIaTeNbHOE OTHOIICHHWE K WCTOPUHU, KYIBTYpe,
TPaJUIINSM, SI3bIKaM, IIEHHOCTSAM Hapoa0B Poccuu u Hapo0B Mupa.

* ['0OTOBHOCTH M CITOCOOHOCTH OOYYAIONIUXCS K CAMOPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE
MOTHBAIIMK K OOYYCHHWIO ¥ TO3HAHUIO; TOTOBHOCTH M CIIOCOOHOCTh K OCO3HAHHOMY BBI- OOpy H
MIOCTPOCHUIO JaibHEHIIel MHANBHUIYaTbHOW TPAeKTOPUU O0Opa3oBaHMs Ha 0a3e OPUEHTHPOBKU B MUPE
npodeccuii ¥ nmpodeccHoHATBHBIX TPEIIOYTESHHUH, C YI€TOM YCTOWYUBBIX TTO3HABATEILHBIX HHTEPECOB.

« PasBuTOoe MopasibHOE CO3HAHUE U KOMIIETEHTHOCTh B PEIICHUH MOPAIBHBIX MPOOJIEM Ha OCHOBE
JTUYHOCTHOTO BBIOOPA, (hopMHUpOBaHHE HPABCTBEHHBIX UYBCTB M HDABCTBEHHOTO MTOBEICHUS, 0CO3HAHHOTO
U OTBETCTBCHHOTO OTHONICHHS K COOCTBEHHBIM TIOCTYNKaM (CIOCOOHOCTh K HPaBCTBEHHOMY
CaMOCOBEPIICHCTBOBAHUIO).

» CpopMHUpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, YBAKUTEIHHOTO OTHOIICHUS K
TPYNy, HAIMYUE OMBITA YYACTHs B COIMAIBHO 3HAUMMOM Tpyae. Oco3HaHHe 3HAYCHUS] CEMbU B )KH3HU
YeJIoBeKa U 00IIeCTBa, IPUHITHE IICHHOCTH CEMEHHOM KU3HH, YBOXKUTEIHLHOE U 3a00TIMBOC OTHOIIICHHE
K YJICHAM CBOEU CEMBH.

» CpopMHUPOBAaHHOCTH LEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HAyKH W OOILIECTBEHHOW MPAKTUKH, YUYHUTHIBAIOLIETO COLMAIBHOE, KYJIbTYpPHOE, S3BIKOBOE,
JTyXOBHOE MHOI000pa3ue COBPEMEHHOT0 MUpA.

» Oco3HaHHOE, YBOXXUTEIBHOE U 100OpOKETaTeIbHOE OTHOIIEHHE K APYrOMY Y€JIOBEKY, €r0 MHEHHUIO,
MHPOBO33PEHHUI0, KYJIbTYpE, SI3bIKY, Bepe, TPakJIaHCKON MO3UIMH. ['0OTOBHOCTH M CIIOCOOHOCTH BECTHU
IUalior C JAPYrUMH JIIOJABMM M JOCTHUTaTh B HEM B3aWMONOHMMaHus (uAeHTU(]UKAIUsS cedd Kak
MOJIHOMPABHOTO CyObeKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYHMpPOBaHHIO 00Opa3za mapTHepa MO AHajory,
o0pasa JOMyCTUMBIX CHOCOOOB JAManora, mporecca Juajora Kak KOHBEHIIMOHUPOBAHHUS HHTEPECOB M
IpoIielyp, FTOTOBHOCTh U CIIOCOOHOCTH K BEJICHHIO IIEPETOBOPOB).

» OCBOGHHOCTh COLMAJBHBIX HOPM, MpPaBWJI MOBENCHMS, poyied U (opM COLMATBHON >KU3HU B
rpymnmnax 1 coobmectsax. @opMupoBaHre TOTOBHOCTH K YYaCTHIO B IPOLIECCE YHOPSA0UYEHUS COLUAIBHBIX



CBSI3eH M OTHOIIEHUH, B KOTOPbIE BKJIIOYEHBI U KOTOpPhIe (POPMUPYIOT CaMH y4allluecs; UACHTH(PHUKAIH
ce0s B KayecTBE CYOBEKTa COIMAJIBHBIX NPeoOpa3oBaHMi, OCBOCHHE KOMIETEHTHOCTeH B cdepe
OpPraHU3aTOPCKON JESATEIbHOCTH; (OPMHPOBAHUE IIEHHOCTHU TNPOJAYKTUBHOW OpraHM3alllid COBMECTHOU
JESATENbHOCTH, CAMOpEAIM3allMy B TPYIIE M OPraHU3allid, LEHHOCTH «IPYroro» Kak pPaBHOIPABHOTO
naptHepa, (OpMUpOBAaHME KOMIIETCHIMH aHalW3a, NPOCKTUPOBAHUS, OpTraHU3alMH JIEATEIbHOCTH,
pedaexcun  u3MEHEHMH, CHOCOOOB B3aMMOBBIFOJAHOIO  COTPYIHHUYECTBA, CHOCOOOB  pealu3aluu
COOCTBEHHOTO JINZIEPCKOT0 NTOTEHIIMANA).

» ChopMHUPOBaHHOCTh IIEHHOCTH 3JI0pOBOr0 U 0Oe3omacHoro oOpasa KHU3HU; YCBOGHUE IIPaBHI
WHIUBHUIyaIEHOTO U KOJUIEKTUBHOTO O€30MaCHOTO MOBECHUS B YPE3BBIYAWHBIX CUTYALUAX, YTPOKAIOIINX
’KM3HU | 3JJ0POBBIO JIFO/ICH, IPaBUJI IIOBEICHHUS HAa TPAHCIIOPTE U Ha IOPOTax.

+ ChopMHPOBaHHOCTH OCHOB 3KOJIOTHYECKON KYJIBTYPbI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIUICHHS, HAJTMYUE OMBITA SKOJIOTHYECKH OPUEHTUPOBAHHOHN pedIIeKCHBHO—OIICHOYHOM
U TIPAKTUYECKOW NESATETbHOCTH B JKM3HEHHBIX CUTYyalUsX (TOTOBHOCTh K HMCCIEIOBAaHMIO IMPHPOJIBI, K
3aHATUSAM  CEJIbCKOXO3SIMCTBEHHBIM TPYIOM, K 3aHATHSM TYypH3MOM, B TOM YHCIIE 3KOTYPHU3MOM, K
OCYIIECTBIICHUIO IPUPOJIOOXPAHHON JICSTENBHOCTH).

PeryiasituBubie YY /|

1) YMeHue caMOCTOSATENIBHO ONpEAEATh LeIH O0Yy4eHHus, CTaBUTh U (JOPMYIHPOBATH HOBBIE
3aJ1a4M B yueOHOM ¥ I03HABATEIbHOM AESITEIbHOCTH, Pa3BUBATh MOTUBbI U HHTEPECHI CBOEH ITO3HABATEIIbHOM
nesTenbHOCTH. O0y4Yaromuics CMOXKET:

* QHAIM3UPOBATH CYIIECTBYIOLIUE U IIJIAHUPOBATH Oy1ylllue 00pa30BaTEeNIbHbIE PE3YIbTATHI;

* WIEHTUPHULHUPOBATH COOCTBEHHBIE TPOOJIEMBI U OIIPEEIATh INIaBHYIO Ipo0iIeMy;

* BBIJIBUTaTh BEPCUM pPELICHUs MPoOIeMbl, (OPMYIMPOBATh T'MIIOTE3bl, MPEABOCXMIIATh KOHEUHBIH
pe3yJIbTarT;

* CTaBUTh LEJb JEATEIbHOCTH Ha OCHOBE OIPEAEICHHOW MpoOJeMbl U  CYIIECTBYIOLIUX
BO3MOXKHOCTEI;

* hopMyIMpOBATH YUeOHbIE 3a]auy KaK IIaru JOCTHKEHUS IOCTaBIEHHON 1IeJN AeATeIbHOCTH;

* 00OCHOBBIBaTh 1I€JIEBbIE OPUEHTUPBI W MPHOPUTETHI CCHUIKAMHM Ha IIEHHOCTH, YyKa3blBas H
000CHOBBIBAs JIOTHYECKYIO TTOCJIE0BATEILHOCTD I1aroB.

2) YMeHHe CaMOCTOSTENIbHO TNIAHUPOBATh MYTH JOCTIKCHUSI 1IeNeil, B TOM YHCIIe allbTepPHATHBHEIE,
OCO3HaHHO BbIOMpaTh Haubosiee Fh(PEKTUBHBIE CIMOCOOBI pelIeHUs Y4eOHBIX W TMO3HABaTEIbHBIX 3aiad.
OOyuaromuiicst CMOXKeT:

* OTIPEENATh HEOOXOAMMBbIE NEUCTBUS B COOTBETCTBUHU C Y4eOHOM M MO3HABaTENIbHOHN 3ajadel U
COCTaBJISITh AJITOPUTM UX BBITTOJIHEHUS;

* 000OCHOBBIBaTh U OCYUIIECTBIATH BbIOOp Hambosee 3(h(PEeKTUBHBIX CIIOCOOOB pelIeHUs] YyUeOHbIX U
ITO3HABATENIbHBIX 3374,

* ONIpeAENATh (HAXOIUTh), B TOM 4YMCJI€ U3 NMPEAJIOKEHHBIX BapUAHTOB, YCIOBHUS AJIS BBINOJIHEHUS
yueOHOM 1 O3HABATEIbHOMN 3a/1a4H;

* BBIOMpaTh M3 NPEAJIOKEHHBIX BAapMaHTOB M CaMOCTOSATEIBHO HCKaTh CpeACTBa (pecypcebl) IS
peleHus 3a/1a4u (IOCTHXKEHUS 1IeTTH );

* COCTaBJISITh TUIaH PeLIeHUs IPoOieMbl (BBIMOIHEHHS POEKTa, MPOBEACHUS UCCIIeI0BaHU);

* OTIPEIENIATh MOTEHIMANIbHbIE 3aTPYAHEHHS] MPH PElIeHUH yueOHOW M MO3HaBaTEeIbHOM 3a1aud U
HaXOJUTh CPEACTBA ISl UX YCTPAHEHHUS;

* OMKCHIBATh CBOM OMBIT, 0OPMIISIS €ro AJIs Mepeiayl APYruM JIOJSM B BHJI€ TEXHOJIOTUU PELICHUS
IIPAKTUYECKHX 3a7a4d ONPEAEIEHHOr0 KIacca;

* IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3) YMeHHe COOTHOCUTh CBOM JIEUCTBUS C TUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYLIECTBIISITh KOHTPOJIb
CBOEH JIeATEIbHOCTH B MPOLIECCe JOCTHKEHHSI pe3yibTarta, ONpeAessITh CiocoObl JecTBUI B paMKax
MPEIJIOKEHHBIX YCIOBUN U TPeOOBaHUM, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS
curyanueit. O0yJarouuiicss CMOXeT:

*  ONpEeNeNsITh COBMECTHO C M€1aroroM U CBEPCTHUKAMH KPUTEPUH INIAHUPYEMBIX PE3yIbTaTOB U
KPUTEPHUH OLICHKU CBOEH YUeOHOU AEATENbHOCTH;

*  CHCTEMaTHU3MPOBATH (B TOM YHCIE BEIOMPATh MPUOPUTETHBIE) KPUTEPUH IIJIAHUPYEMBIX PE3YIbTATOB
U OLIEHKU CBOEH JEATEIbHOCTH;



0TOMpaTh MHCTPYMEHTHI JIJIs1 OLICHUBAHUS CBOCH JIEATEIBHOCTH, OCYILECTBIISATE CAMOKOHTPOJIb CBOCH
NeSITeIbHOCTH B paMKax MPeASIOKEHHBIX YCIOBHUM U TpeOOBaHMUIA;

OLICHUBATb CBOIO JIEATEIILHOCTh, apTyMEHTUPYS IPUUUHBI JOCTHXKEHHS WJIM OTCYTCTBUS
IUIAHUPYEMOT'O Pe3yiIbTaTa,

HAXO/UTh JIOCTaTOYHBIE CPEJICTBA ISl BHIMOJIHEHHS YU€OHBIX ACUCTBUI B M3MEHSIOMICHCS CUTYalluu
U (WJIK) Ipu OTCYTCTBUHU IJIAHUPYEMOT'O Pe3ysIbTaTa;

paboTaTh MO CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO AEATEIbHOCTh HA OCHOBE aHAIM3a
W3MEHEHUN CUTYaAIluH JJIsl TIOJy4eHUs 3alUIaHUPOBAaHHBIX XapaKTEPUCTUK MTPOIYKTa (pe3yapTaTa);
YCTaHaBJIMBATh CBS3b MEXAY IOJyUYEHHBIMU XapaKTEPUCTUKAMH POAYKTA U XapaKTEPUCTUKAMU
rpolecca IeTeIbHOCTH U 110 3aBEPIIECHUH JAEITeIbHOCTH IpeiaraTh U3MEHEHUE XapaKTePUCTUK
rpouecca s MOJIy4YEHHs YIyUIIEHHbIX XapaKTepUCTUK MPOIYKTa;

CBEpSITh CBOM JICUCTBHUSA C IEJIBIO U, TPU HEOOXOIUMOCTH, UCIIPABIIATH OIIMOKU CAMOCTOSITENBLHO.

4) YMeHue OleHNBaTh NPAaBUIBHOCTD BBIOJIHEHHS YUeOHOH 3a/1a4H, COOCTBEHHBIE BO3MOXHOCTH €&
pemeHust. O0yJaromuics CMOXKET:

OIIpEeAEIATh KPUTEPUU IPABUIBHOCTH (KOPPEKTHOCTH ) BBIIIOJIHEHNS YUeOHOW 3a/1auH;
aHAJIM3UPOBATh U OOOCHOBHIBATh IPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTApUs s
BBINOJIHEHUS Y4eOHOH 3a/1a4H;
CBOOO/THO MOJIb30BATHCS BBIPAOOTAHHBIMU KPUTEPUSMH OLIEHKH U CAMOOLIEHKH, UCXO/s U3 LU U
UMEIOIIUXCS CPECTB, Pa3jinyas pe3ynbTaT U cocoObl JeiCcTBUN;
OLIEHUBATh IPOAYKT CBOEH JI€ATEILHOCTH I10 3a/laHHBIM U (MJIM) CAMOCTOSATENIBHO ONpeAeIEHHBIM
KPUTEPHSIM B COOTBETCTBUU C LIEJIBIO JESATEIbHOCTH;
000CHOBBIBATh JOCTH)KMMOCTB 1I€JTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOMX BHYTPEHHHX
PECYPCOB U JOCTYIHbBIX BHELTHUX PECYPCOB;
(UKCHUPOBATH U aHATM3UPOBATH JMHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

5) Bnanenue ocHOBaMU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSTHSI PEIIEHUN U OCYILECTBICHUS

OCO3HaHHOTO BbIOOpPA B y4eOHOMH U 1o3HaBaTeabHOH. O0yJaroUUIiCs CMOXKET:

HaOJII0AaTh ¥ aHAIM3UPOBATH COOCTBEHHYIO y4eOHYIO U TIO3HABATEIILHYIO JESITEIbHOCTD U
JeSITeIbHOCTD JPYTrUX 00y4aroImuxcs B Ipolecce B3auMOIIPOBEPKH;

COOTHOCHUTH PEajbHbIE U MNIAHUPYEMBIE PE3YJIbTaThl MHAUBUAYAIbHON 00pa3oBaTeIbHON
JEATEIBHOCTH U JENIaTh BBIBOBL;

MPUHUMATD pPellieHHE B yUeOHON CUTyallMi U HECTH 32 HETO OTBETCTBEHHOCTB;

CaMOCTOSITENILHO OTIPeNIeNATh IPUUYMHBI CBOETO ycIieXa WM HeycleXa U HaXOAUTh CIIOCOObI BBIXO/A U3
CUTYalluu HEYCIeXa;

PETPOCHEKTUBHO OIPENENIATh, KaKue JeHCTBUS MO PEHIeHUI0 yueOHOM 3a/jaul WK IapaMeTphl 3TUX
JeHCTBUI NPUBENH K MOITYYEHUIO UMEIOLIErocs IPOAYKTa yUeOHOU JAesITEIbHOCTH.

Ilo3HaBaTenbHblie YY /1

1) Ymenue onpenensitb NOHATHS, CO3aBaTh 000OIIEHNSI, YCTAHABINBATh aHAJIIOTUH, KJIAaCCU(PUIIMPOBATh,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKALMKU, YCTaHABINBATh IPUYUHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE PaCcCyKIACHHE, YMO3AKIIOUeHUE (MHIYKTUBHOE, AETyKTUBHOE,
10 QHAJIOTUH) U JIeNaTh BHIBOJIBI.

OO0yuaromuiicsi CMOXKET:

L]

BBIJICJIATH OOIIMI MPU3HAK JIBYX MJIM HECKOJIBKUX MPEIMETOB UIIH SIBJICHUNA U OOBACHATH UX
CXOJZICTBO;

O0BETUHATD MTPEIMETHI U SBJICHUS B TPYIIIHI 110 ONPEeIEHHBIM PU3HAKaM, CPAaBHUBATh,
KJ1acCU(pUIUPOBaTh U 000011aTh (HaKTHI U SIBICHUS;

BBIJICJIATH SIBJICHUE U3 OOIIET0 psijia APYTUX SBICHUH;

OTIpeeIsATh 00CTOSTENLCTBA, KOTOPbIE MPEAIIECTBOBAIM BOSHUKHOBEHHUIO CBSI3U MEXKY SBJICHUSMH,
U3 3TUX 00CTOSITEIBCTB BBIJICNIATE OMPEAEIISAIONINE, CIIOCOOHBIE OBITh MPUYMHOMN JTAaHHOTO SIBJICHUS,
BBISIBIISITH TIPUYHHBI U CIICJICTBUS SIBIICHUIA,

CTPOUTH PACCYXkJIEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBICHUSM U OT YACTHBIX SIBJIEHUH K
00IIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKJICHHE HA OCHOBE CPAaBHEHHSI ITPEIMETOB U SIBIICHHUM, BBIJEIISAS IPU ATOM 001IHe
MIPU3HAKH;

u3JaraTh MOJyYeHHYIO HH(OpMAINIO, HHTEPIPETHPYS €€ B KOHTEKCTE peIacMoi 3a/1a4H;



CaMOCTOSITENILHO YKa3bIBaTh HAa MHPOPMAIUIO, HYXKTAIOIIYIOCS B IPOBEPKE, MpeiaraTh U MPUMEHSITh
Croco0 MPOBEPKH JTOCTOBEPHOCTH MH(POPMAIINH,

OOBSICHSITh SIBJICHUS, TIPOIIECCHI, CBSI3U U OTHOIICHUS, BBISIBIISIEMBIE B XO/I€ TO3HABATEIIHHON U
UCCIIEI0OBATEIBLCKON eI TEIBHOCTH (TIPUBOIUTH OOBSICHEHUE C M3MEHEHHEM (DOPMBI TIPEJICTABIICHUS;
OOBSICHATH, IETATH3UPYSI WK 0000111as1; O0BSICHATH C 3aIaHHON TOYKH 3PEHU);

BBISIBIISATh M HA3bIBaTh IPUYHHBI COOBITHS, SIBJICHUS, B TOM YHCJIC BO3MOYKHBIC / HanboJiee BEPOSITHBIC
MIPUYMHBI, BO3MOXKHBIE TIOCIICICTBUS 3aJaHHOU MTPHUYUHBI, CAMOCTOSTEIILHO OCYIIECTRIISISI IPUIHHHO-
CJIC/ICTBEHHBIN aHAJIN3;

JIeNIaTh BBIBOJI HA OCHOBE KPUTUYECKOTO aHATIN3a Pa3HBIX TOYEK 3PCHHUSI, TIOITBEPIKIATh BBIBOJ]
COOCTBEHHOM apryMEHTaIUEH U CaMOCTOSTEIBHO ITOTYyYCHHBIMHU JTAHHBIMH.

2) YmMmenue COo3aaBaTb, IPUMCHATL U HpeO6pa3OBBIBaTL 3HAaKU U CUMBOJIbI, MOJCIIN N CXCMbI JIs1 pCIICHUSA
yLIe6HBIX " IIO3HaBaTCJIbHBIX 3aJa4. O6yanOIHHﬁCH CMOXKCET.

0003HaYaTh CUMBOJIOM M 3HAKOM TpPEAMET U (WJIN) SIBICHHE;

OTIpEEIIATH JIOTHUECKUE CBSA3H MEXAY MpeaMeTaMu U (WiIH) SBJICHUSIMHU, 0003HaYaTh JaHHbIE
JIOTHYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0CTPAKTHBII WU pealbHbIN 00pa3 mpeameTa u (Win) sIBICHHUS,

CTPOUTH MOJIENIb (CXEMY) Ha OCHOBE YCIIOBUH 3a/1auu U (WIK) crioco0a e€ perieHus;

CO3/1aBaTh BepOabHbIE, BEIECTBEHHbIE M MHPOPMAIIMOHHBIE MOJIETH C BBIACIEHUEM CYIIIECTBEHHBIX
XapaKTEPUCTHK 00BEKTA JUISI OTPEICITICHHUS CIIOC00a PEIICHHS 3a/1a41 B COOTBETCTBUU C CUTYAIHEH;
peoOpa30BBIBATH MOJIENH C IENIBIO BISBICHUS OOIIMX 3aKOHOB, ONPEICIISIONINX JaHHYIO
MPEIMETHYIO 00JIacTh;

MIEPEBOIUTH CIIOKHYIO TI0 COCTaBY (MHOTOACIEKTHYIO) HH(DOPMAILIHIO U3 TPapUIeCKOro WIH
(dhopManr30BaHHOTO (CUMBOJILHOTO) MPEICTABICHUS B TEKCTOBOE, 1 HA000OPOT;

CTPOUTH CXEMY, AITOPUTM JICUCTBUS, UCTIPABISAThH I BOCCTAHABIMBATH HEM3BECTHBIN paHee
ITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAHHS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;
CTPOUTH JI0KA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHAMM3UpOBaTh (PeIIEKCUPOBATH) ONBIT Pa3pabOTKU U pealin3allui yueOHOTO IPOEKTa,
UCCIIeI0BaHMs (TEOPETUYECKOT0, SMIIMPHUUECKOT0) Ha OCHOBE MPEITI0KEHHON NMpoOieMHON
CUTYAIINH, ITOCTABJIEHHOM 1eNH U (MJIN) 3aJJaHHBIX KPUTEPUEB OIICHKU MPOJIYKTa/pe3yibTaTa.

3) CmbicnoBoe ureHue. O0y4Jarouuiics CMOXKET:

HaXOJUTh B TEKCTE TpeOyeMyto HH(OpMaILKIO (B COOTBETCTBUU C LIETSIMU CBOEH AESITEIbHOCTH);
OpPUEHTUPOBATHLCS B COAEPKAHUU TEKCTA, TOHUMATh LIEJIOCTHBIN CMBICI TEKCTa, CTPYKTYpUPOBAaTh
TEKCT;

yCTaHaBJIMBaTh B3aUMOCBS3b ONHUCAHHBIX B TEKCTE COOBITHI, SBJICHUI, IPOLIECCOB;
PE3IOMUPOBATh INIABHYIO UJICH0 TEKCTa;

peoOpa3oBbIBaTh TEKCT, «IIEPEBOJS» €r0 B APYTYI0 MOAAIBHOCTh, HHTEPIPETUPOBATH TEKCT;
KPUTHUYECKH OLIEHUBATh COAepkKaHKue U (hOpMy TEKCTa.

4) ®opMUpOBaHUE U PA3BUTHE KOJIOTMUYECKOTO MBIIIICHHSI, yMEHUE IPUMEHATH €r0 B [T03HABATEIbHOM,
KOMMYHHMKATHUBHOM, COLIMATIbHON MTPAKTHKE U MpodeccuoHAIbHOM opreHTaunn. O0y4Jaromuics CMOKeT:

OIpeJIeNIATh CBOE OTHOILIEHHUE K IPUPOAHOIL cpene;

AQHAJTM3UPOBATH BIUSHHUE YKOJIOTHIECKUX (DAaKTOPOB Ha CpeAy OOMTAaHUS )KUBBIX OPTaHH3MOB;
IPOBOJUTH IPUYMHHBIN U BEPOSITHOCTHBIM aHAIN3 YKOJOTMUECKUX CUTYallUi;

MIPOTHO3UPOBATh U3MEHEHHSI CUTYAIIMH TTPU CMEHE JICHCTBHS OTHOTO (paKTOpa Ha JeCTBUE IPYTOTO
¢baxTopa;

pacrpoCTpaHsITh SKOJIOTUIECKHE 3HAHUS U yIacTBOBATh B MPAKTHUECKUX JeJax IO 3alIuTe
OKpY>KaloIen cpeabl;

BBIpa)KaTh CBOE OTHOIICHUE K TIPUPO/IC Yepe3 PUCYHKH, COUNHEHHSI, MOJIENN, IIPOCKTHBIC PA0OTHI.

5) PazButre MOTHBAIIMH K OBJIQ/ICHUIO KYIbTYPOH aKTUBHOTO HCIIOIH30BAHUS CIIOBapei U IPYrUX
MMOUCKOBBIX crcTeM. OOyJaronuiics CMOXKET:

OTIpEIETISATH HEOOXOAMMBIE KITFOUEBBIE TTOUCKOBBIE CIIOBA M 3aPOCHL;

OCYIIECTBIISTh B3aUMO/ICHCTBHE C DJIEKTPOHHBIMU TTOMCKOBBIMU CUCTEMAMU, CIIOBAPSIMH;
(hopMUPOBATh MHOKECTBEHHYIO BRIOOPKY M3 TOMCKOBBIX ICTOYHHUKOB ISl OObEKTHBU3AIIUU
pe3yIbTaTOB MOUCKA;

COOTHOCHUTH TIOJTyYEHHbBIE PE3YIbTAThl IOUCKA CO CBOEH NEATEIbHOCTBIO.

Kommynukarusnsbie YY ]|



1) YMeHue opraHu30BbIBaTh yueOHOE COTPYJHHUYECTBO U COBMECTHYIO JCSITEIBHOCTD C YUUTEIEM U
CBEPCTHHUKAMHM; paboTaTh MHIMBUIYaIbHO U B TPYIIIE: HAXOJUTH 00Illee pelIeHHe U pa3peiiaTh KOH(PIUKTHI
Ha OCHOBE COTJIAaCOBaHUS MO3UIUI U y4€Ta HHTEPECOB; GOPMYIHPOBATH, APIYMEHTUPOBATh U OTCTAaUBATh
cBo& MHeHne. O0yJaromUics CMOXKET:

*  OIpPEIENSATh BO3MOXHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

*  UrpaTh ONPEIENIEHHYIO POJIb B COBMECTHOM J€ATEIbHOCTH;

* [IPpUHUMATH MO3ULMI0 cOOECEHNKA, IOHUMAs MO3ULIMIO IPYroro, pa3jinyaTh B €r0 pe4d MHEHUE
(TOuKy 3peHus), J0KA3aTeIbCTBO (ApryMeHThI), (haKThl, THIIOTE3bI, AKCHOMBI, TEOPHUH;

*  OIpeneNniTh CBOU ACUCTBUS U JCHCTBUS MAPTHEPA, KOTOPHIE CIIOCOOCTBOBAN MITH MPETIATCTBOBAIIH
MPOJYKTUBHOW KOMMYHUKAIIHH;

*  CTPOWTH MO3UTUBHBIC OTHOLICHHUS B IpoLiecce YUeOHO! 1 MO3HABATEIBHOM e TETbHOCTH;

* KOPPEKTHO M apryMEHTHUPOBAHO OTCTaMBATh CBOIO TOUKY 3PEHUS, B IUCKYCCUU YMETh BBIIBUTATh
KOHTpapryMEHTHI, liepedpasupoBaTh CBOIO MBICIH (BIalcHUE MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

* KPUTUYECKH OTHOCHUTHCSA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OIIUOOYHOCTH
CBOET0 MHEHHS (€CJIM OHO TAKOBO) M KOPPEKTUPOBATH €T0;

* Ipeanararh albTEPHATHUBHOE PElICHUE B KOH(IUKTHON CUTYaIUH;

*  BBIJICJATH OOIIYIO TOUKY 3PEHUS B IUCKYCCUH;

* JIOrOBapUBAThCA O MPaBUJIAX U BOMPOCAX JAJIsl OOCYXKACHUS B COOTBETCTBUH C TTOCTABICHHOW Mepe
IPYIIION 3a1a4ei;

*  OpraHU30BBIBaTH Y4eOHOE B3aMMOJICHCTBHE B rpyIIe (ONpeaAesTh OOIIHE LENH, PacIpeesaTh
pOJIu, 1I0TOBAapUBATHCS IPYT C APYTOM U T. 1.);

*  yCTpaHATh B paMKax JHAaliora pa3pbIiBbl B KOMMYHUKAILIUU, O0YCIOBIEHHBIE HEMTOHUMAaHUEM
(HeTpHUATHEM) CO CTOPOHBI COOECETHHKA 3a/1a4d, (POPMBI HITH COICPIKAHUS THAJIOTa.

2) YMeHue 0CO3HAaHHO MCIOIb30BaTh PEUEBbIE CPEICTBA B COOTBETCTBUU C 3a/1a4eii KOMMYHUKALIUU ISt
BBIPAYKEHUS] CBOUX YYBCTB, MBICIIEH U OTPEOHOCTEH JIJIs IJIAHUPOBAHUS U PETYJISLIUN CBOEH AESITEIbHOCTH;
BJIa/ICHHUE YCTHOM U MUCbMEHHOU PEUbl0, MOHOJIOTUYECKONW KOHTEKCTHOU PEUbIO.

OOy4Jarommiicss CMOXKET:

*  OIpeneniTh 3a7jauy KOMMYHHUKAIMHU U B COOTBETCTBUHU C HEM OTOMpaTh peueBble CPEACTBA;

* 0TOMpAaTh U UCIIOJIb30BATH PEUEBBIE CPE/ICTBA B MIPOLIECCE KOMMYHUKAIIMM C APYTUMU JTIOAbMHU
(nmasior B mape, B MaJIoi Ipymrie u T. 11.);

* IPEACTaBIATH B YCTHOM MM MMCbMEHHOHN (popMe pa3BepHYTHIN MJIaH COOCTBEHHON JESATENIbHOCTH;

* co0uo1aTh HOPMBI TyOJIMYHOM peyn, perJaMeHT B MOHOJIOIe U IUCKYCCUU B COOTBETCTBUU C
KOMMYHHKaTUBHOM 3aJ1a4yeil;

*  BBICKa3bIBaTh 1 00OCHOBBIBATH MHEHUE (CYX/IEHUE) U 3alpalINBaTh MHEHUE MTapTHEPA B PaMKax
JMaJora;

* IPUHUMAThH PELICHHE B XOJI€ AUAI0Ta U COTJIaCOBBIBATh €r0 ¢ COOECETHUKOM;

*  cO3JaBaTh MMCbMEHHbIE «KIUIINPOBAHHBIE» U OPUTHHAIIbHBIE TEKCTHI C UCIOJIb30BAHUEM
HEOOXO/UMBIX PEYEBbIX CPE/ICTB;

*  HCIIOJIb30BaTh BepOAJIbHBIE CPENICTBA (CPEACTBA JJOTUUECKON CBSA3H) JUISl BBIIECIIEHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHS;

*  HCIIOJIb30BaTh HEBEpPOAIbHBIE CPENICTBA WM HATJISHBIE MAaTEpUaIbl, IOJTOTOBIECHHBIE
(oTOOpaHHBIE) MTOJT PYKOBOJCTBOM YUUTEJIS;

*  JleNaTh OIIEHOYHBIN BBIBOJ O JOCTHUKEHHUH L€ KOMMYHHUKAIIUU HEMOCPEICTBEHHO MOCIIe
3aBepIIeHHs] KOMMYHUKAaTUBHOI'O KOHTAKTa U 00OCHOBBIBATH €TO.

3) ®opmupoBaHuE U pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOIb30BaHUs MHPOPMAIIHOHHO—
KOMMYHHKAITMOHHBIX TexHonoruii (manee — MKT). O0y4arommiicss CMOXKET:

*  lIeJIeHaNpaBJICHHO UCKATh U HCIOIb30BaTh UH(POPMALIMOHHBIE PECYPChI, HEOOXOAUMBIE JIIS
peleHus yueOHbIX U MPaKTHUECKUX 3aau ¢ nomoibto cpeacts UKT;

*  BBIOMpATH, CTPOUTH U UCIOIH30BATh a/IEKBATHYIO MH()OPMALIMOHHYIO MOJIENH JJIsl IEpPEeJaul CBOMX
MBICJIEH CPEACTBAMU €CTECTBEHHBIX U (POPMAJIBHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSMHU
KOMMYHHKAITUH;

*  BBIICNATH HHPOPMALMOHHBIN aCIEKT 33aJa4u, ONIEPUPOBATh JaHHBIMH, UCIIOJIb30BaTh MOJIEIb
peLIeHHs 3a/1a4H;

*  HCIIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJIIOTUHU (BKJIIOUAsi BBIOOP a/IeKBaTHBIX 3a/1a4e
MHCTPYMEHTAJIBHBIX TPOrpaMMHO—AINIAPATHBIX CPEJCTB U CEPBUCOB) JJIS PEIICHUS



I/IH(bOpMaI_[I/IOHHI:IX U KOMMYHUKAIITUOHHBIX y‘IC6HbIX 3aJa4, B TOM 4YMCJIC. BBIYMCIICHUC, HAIITMCAHUC
IceM, COYMHEHHH, TOKIIaI0B, pedepaToB, CO3JaHNe IPE3CHTANU 1 JIp.;

MCTOJIb30BATh MH(POPMAITUIO C YUETOM 3THUYECKHUX H ITPABOBBIX HOPM;

co37aBaTh MH(POPMAIMOHHBIE PECYPCHI PA3HOTO THIIA M JUIS Pa3HBIX ayAUTOPHIA, COOII0IATh
MH(POPMALMOHHYIO TUTHEHY U TpaBUia HHPOPMALMOHHOM OE30MaCHOCTH.



IIpeameTHbIe pe3yabTaThI
7 knace

Yuenuk nayvumcsa:
co0Iro1aTh IpaBmiIa 0€30MMaCHOCTH U OXPAHBI TPY/a IIPU paboTe ¢ y4eOHBIM U J1a00PaTOPHBIM
000pynOBaHUEM;
MOHUMATh CMBICJI OCHOBHBIX (DU3MYECKUX TEPMUHOB: (PH3UUIECKOE TeJ0, prusndeckoe sBieHue, pu3ndeckas
BEJIMYMHA, CIIMHHILIBI U3MEPCHUS;
pacno3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PELIUTH MPH MIOMOIIN (U3HUECKUX METOI0B; aHATU3UPOBATh
OT/ICJIbHBIC 3TAllbl IPOBECHUS UCCIICOBAHHI U MHTEPIIPETUPOBATH PE3YIbTAaThl HAOIIOACHUI U OIBITOB;
CTaBUTb OIBITHI IO HCCIICAOBAHNIO (PM3MUYECKUX SBICHUH WM PU3MYECKUX CBOMCTB Tell 0€3 HCIOIb30BaHUS
NPSMBIX U3MEPEHUH; IPH ATOM (POPMYIHUPOBATH MpodIIEeMy (3aa4y) y4eOHOTO SKCIIEpUMEHTa; coOupaTh
YCTaHOBKY U3 MPEIJIOKEHHOT0 000pyJOBAHHS; IPOBOIUTH OIIBIT U JOPMYIINPOBATH BBIBOJIBI;
MOHUMATh POJIb IKCIIEPUMEHTA B MOJTYYCHHH HAYYHOU UH(POPMAIUH;
IPOBOANTH MPSIMbIE H3MEPEHUS (PU3NIECKUX BEJIIMYMH: BPEMS, PACCTOSIHHE, Macca Teia, 00bEM, CHIa,
TeMIeparypa, atMmoc(epHoe JaBJICHUE; TPH 3TOM BEIOMPATh ONITUMAIBHBIN CIIOCO0 U3MEPEHUS U
UCIIOJIB30BATh MPOCTEHIIINE METO/IbI OLIEHKH MTOTPEITHOCTENH N3MEPEHHUN;
MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PM3NUECKUX BETTMYMH C HCIIOJIb30BAaHHEM IPSMBIX H3MEPEHHIA:
IIPY 3TOMKOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTaThl MOMYyYEHHOMN 3aBUCUMOCTH (PU3UIECKUX
BEJIMYMH B BUIE Ta0IHII M rpa)KOB, JeTaTh BBIBOBI 0 PE3yIbTaTaM UCCIIEIOBAHMS,
MPOBOANUTH KOCBEHHBIC H3MEPEHHsI (PU3NYECKUX BEIMYMH: IIPU BBHITTOJIHCHUN H3MEPEHHH cCOOMpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MPEUIOKCHHOW MHCTPYKIIMH, BEIYUCISITh 3HAUYCHNUE BEJTMYMHBI U
aHAIM3UPOBATh MOIYYCHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOM TOYHOCTH H3MEPEHUIT;
aHAJIM3UPOBATh CUTYAIMHU IPAKTUKO-OPHECHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE H3YYCHHBIX
(bU3MUECKHX SIBICHUH WM 3aKOHOMEPHOCTEH U MPUMEHSTh UMEIOIIUECs 3HAHUS U UX OOBSICHEHHUS;
MOHUMATH IIPUHITUIIBI ISHCTBUSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, YCIOBUS HX O€30MaCHOTO
UCIIOJIb30BAHUS B TOBCETHEBHOM JKU3HH;
MCTIOJIH30BATh IIPHU BHIMIOJIHEHUH YI€OHBIX 33124 HAYYHO—TIOMYJISIPHYIO JIUTEPATYPy O GU3NIECKUX
SIBJICHUSIX, CIIPaBOYHBIE MaTepHaIbl, pecypchl HTepHeT.
Yuenuk nonyuum eo3zmoorrcnocmes nayuumucsa:
0CO3HABAMb YEHHOCb HAYHHBIX UCCIEO08AHULL, PO PUIUKU 8 PACUUUPEHUU NPeOCABIeHUll 00
OKpYJHcarouem mupeu eé 6kaao 8 yayduleHue Kaiecmed HCusHu,
UCNONIb308AMb NPUEMBL NOCMPOEHUS PUULECKUX MOOeell, ROUCKA U (POPMYIUPOBKU OOKA3ZAMENbCIE
BLIOBUHYMBIX CUNOME3 U MeOPeMUYECKUX 8bl160008 HA OCHOBE IMNUPUUECKU YCIMAHOBIEHHBIX (haKmos;
CPABHUBAMb MOYHOCHb USMEPEHUS PUULECKUX BETUYUH NO BETUYUHE UX OMHOCUMENbHOU NOZPEUHOCTU
npu nPoeeoeHUU NPAMbIX USMEPEHUT,
CamocmosamenbHoO nPOBOOUMb KOCBEHHbIE USMEPEHUsL U UCCTIe008AHUSL (PUBUYECKUX BETUYUH C
UCNONIL308AHUEM PAZTUUHBIX CHOCO008 UBMEPEHUs PUUYECKUX 8eIUYUH, BbIOUPAMb CPEOCMBA USMEPEHUS C
yuemom HeoOX00UMOoU MOYHOCIU UBMEPEHUL, 0O0CHOB8bIBAMb 8bIOOD CNOCOOA UMEPEHUs, A0eK8AMHO20
nocmaeieHHoll 3a0aye, NPOBOOUMb OYEHKY O0CMOBEPHOCIU NOLYYEHHbIX PE3YIbMAamos;
BOCNPUHUMAM UHDOPMAYUIO PUIULECKO20 COOEPICAHUS 6 HAYUHO-NONYIAPHOU Tumepamype u cpeocmeax
Maccogoll uHghopmayuu, KpUMU4ecKu oYeHusams NOIYUeHHYI0 UHGOpMaYUio, aHATU3UPYys e€ cooepicanue u
OanHvle 00 UCmovHUKe UHGopmayuu,
co30asamb cOOCMEEHHbIE NUCLMEHHbLE U YCIHbLE COOOUWEHUs O PUIUUECKUX ABNEHUAX HA OCHOBE
HeCKONbKUX UCIMOYHUKO8 UHOPpMAYUU, CONPOBOAHCOAMb GbICIYNIEHUEe NPe3eHmMayuel, yuumléas
0CcobeHHOCIU ayOUmopuu C6epPCMHUKOS.

Mexannyeckue siBJICHUS
Yuenuk nayuumcea:
pacno3HaBaTh MEXaHWYECKHUE SBJICHUS U OOBICHITH HA OCHOBE MMEIOIIIUXCS 3HAHHI OCHOBHBIE CBOMCTBA
WUJTH YCIIOBUSI POTEKAHHSI TUX SBJICHHI: pABHOMEPHOE M HEpaBHOMEPHOE JIBUKCHUE, PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, OTHOCHTEIILHOCTh MEXaHWYECKOTO JIBHKCHHSI, HHEPLIUS,
B3aMMOJICHCTBHE TeJl, Tepeiada JaBIeHHUS TBEPIBIMU TEJIaMH, )KUAKOCTSIMH U Ta3aMH, aTMochepHoe
JaBJICHUE, TUIABaHUE TEJl, PABHOBECHE TBEP/IBIX TEJl, UMCIOIIHMX 3aKPEIICHHYIO OCh BPAIICHHUS;
OIUCHIBATH U3YYCHHBIC CBOVICTBA TEJI U MEXaHHYECKHE SIBIICHHS, HCIIOJB3Ys (pU3NYeCKUe BETUIUHBL: YTh,
nepeMeInieHne, CKOpocTh, Macca Tela, MIIOTHOCTh BEeHIECTBa, CHila (CHiIa TSDKECTH, CHIIa YIIPYTOCTH, CHIla
TpeHWUsl), TaBJICHHE, KHHETUYECKasi SHEPTUsl, MOTCHIMAIbHAs YHEPTUsl, MeXaHW4YecKasi paboTa, MeXaHH4YeCcKast



moturHocTh, KIT/] mpu coBepiiennu paboThI ¢ HCIIOIB30BAaHHEM IIPOCTOTO MEXAHNW3Ma; IPU ONMCAHUU
MPaBWJIbHO TPAKTOBATh PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEIMUMH, UX 0003HAUCHUS U €AMHULIBI
U3MEpPEHUsl, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYHHY C IPYTUMH BETHUYNHAMH,
BBIUUCIIATH 3HAaUCHUE (PU3HUECKOMN BEIIMUHMHBI;

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKUE SBJICHUS U IIPOLECCHI, HCIIONB3YsI (PU3NIECKUE 3aKOHBL:
MIPUHIIMII CYNIEPIIO3ULINY CHIT (HaX0XKIeHUE paBHOACHCTBYIOIIEH cuiibl), 3akoH [lackans, 3akoH Apxumena;
IIPU ATOM pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €0 MATEMAaTHYECKOE BBIPAKEHHE;

pa3ianyaTh OCHOBHBIE MPU3HAKU W3YUYECHHBIX (DU3HUECKUX MOJENEH: MaTepruaIbHas TOUKa;

pelaTh 3a/1a4u, UCIOb3Ysl (pU3ruecKue 3aKOoHbI (IPUHLUIT CYNEPIIO3UIMH CHJI, 3aK0H [lackains, 3aKoH
Apxumena) u GpopMyIibl, CBSI3bIBatOIINE (PU3MUECKHUE BEJIH YUHBI (IIyTh, CKOPOCTh, Macca Tela, IIIOTHOCTh
BEIIECTBA, CUJIA, IaBJICHUE, KHHETHUECKAsk DHEPTUs, IIOTCHLIMAIbHAS SHEPTHUsl, MEXaHUYecKasl padoTa,
MexaHuueckas MomHocTb, KIIJ] mpocToro Mexanusma, cuia TpEeHUsI CKOJIbKEHUS, KO3(PPUIIMEHT TpeHus):
Ha OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3allMChIBATh KPATKOE YCIOBHUE, BBIIEIATH (PU3NYECKHE BEINUYHHBL,
3aKOHBI ¥ (POPMYIIbI, HEOOXOAUMBIE TSl €€ PEellIeHUs, TPOBOJAUTH PacueThl U OLIEHUBATh PEaIbHOCTD
MOJTyYEHHOTO 3HAYCHUS (PU3NIECKON BEIIMYHMHBI.

Yuenuk nonyuum eéozmodrrcnocmo nayuumocsa:

UCNOTL308AMb 3HAHUSL O MEXAHUYECKUX S6IIEeHUAX 8 NOBCEOHEeBHOU JCU3HU OISl 0becneyenus 6e30nacHocmu
npu oopaweruu ¢ npudOPaAMU U MEXHUYECKUMU YCMPOUCMEAMU, 051 COXPAHEHUSl 300P08bsL U COONI00eHUs.
HOPM 9KOJI02UYECK020 NOBEOCHUs 8 OKPYcaloueli cpeoe, Npugooums npumepbl NPAKmuyecKoo
UCNONBL306AHUS (PUULECKUX ZHAHUL O MEXAHUYECKUX AGNEHUAX U PUIUYECKUX 3AKOHAX, NPUMEPbl
UCNONb308AHUSL 60300HOBISEMBIX UCIOYHUKOS IHEPUU, IKOLOSUUECKUX NOCTIe0CMEUL UCCIe008AHUSL
KOCMUYECKO20 NPOCMPAHCMEA;

® pasiudanmbsv cpaHuybl NPUMEHUMOCNIU ¢M3MU€CK1/LX 3AKOHOB, NOHUMAMNb 60606“41/!11 xapakmep

@DYHOAMEHMATbHBIX 3AKOHO8 U OCPAHUYEHHOCTb UCNONIb308AHUS YACMHBIX 3aKOH08 ( Apxumeda, [lackans u
op.);
HAX00ums a0eK8amuyro npeodiloAHCeHHOU 3a0aye puzuieckyio Mooeis, paspeuams npodiemy KaKk Ha 0CHOGe
UMEIoWUXCSl 3HAHULL N0 MEXAHUKE C UCNOIb308AHUEM MAMEeMAMUYecKo20 annapama, max u npu nOMowu
Memoo08 OUeHKU.

TenoBbie ABJICHUSA
Yuenuk nayuumcs:
pacrno3HaBaTh TEIJIOBBIC SIBJICHUS M O0BSICHATH HA 0a3e UMEIOIINXCS 3HAHUI OCHOBHBIE CBOWCTBA UITH
YCIJIOBUS MMPOTEKAHUS ATUX SBICHUN: Tuddy3us, n3MeHeHNe 00bEMa TeJl MPU HarpeBaHUU (OXJIAKICHHUH ),
00JIbIIas CKMMAEMOCTh Ta30B, MaJlasi COKUMAaeMOCTh JKUIKOCTEH U TBEPIBIX Tl
aHAJM3UPOBATh CBOMCTBA TEJl, TETUIOBBIE SIBIICHUS U MPOLIECCH, HCIIOIB3YsI OCHOBHBIE TIOJI0KEHHUST aTOMHO-
MOJIEKYJISIPHOTO YYEHHS O CTPOSHHUHM BEILIECTBA M 3aKOH COXPAaHEHUs YHEPIUH;
pa3nuyaTb OCHOBHBIE MMPU3HAKH M3YYCHHBIX (PH3MUECKUX MOJIENICH CTPOSHHSI Ta30B, KHUIKOCTEH 1 TBEPIBIX
Te;
MIPUBOANUTH IPUMEPHI TPAKTHYECKOTO UCTIOIB30BAHUS (DPHM3MUECKUX 3HAHUHA O TETUIOBBIX SBICHUSX;

Yuenuk nonyuum eozmosrcnocme nayuumocsn:

UCNONIL3068AMb 3HAHUA O MENTI08bIX ABLEHUAX 8 NOBCEOHEBHOI HCUSHU 015 0becneuenus 6e30nacHoCmu npu
obpaweHuu ¢ npubopamu U MmexHUuyeCKUMU YCmpoucmeamu, 0Jisi COXpaHeHUusi 300p08bsi U COON00EHUS.
HOPM 9K0JI02U4eCcK020 N08edeHUs 8 OKpydcaloujeli cpeoe;

HAxXo0ums a0ek8amHyo NPedsloHCEeHHOU 3a0aye PuUYecKyio Mooeb, pa3peulams npooiemy KaKk Ha OCHO8e
UMEIOWUXCS 3HAHULL O MENIOBbIX AGNEHUAX C UCNOb308AHUEM MAMEMAMUIecKo20 annapama, max u npu
nOMOWU Memo008 OYEeHKU.



8 ki1ace
Yuenuk nayuumcsa:

e co0r01aTh MpaBmiia 0€30MaCHOCTH M OXPaHbI TPY/a IPU PaboTe ¢ y4eOHBIM U JIA0OPATOPHBIM
o0opyI0BaHUEM;
® pacrio3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIIUTH P MOMOIIN (PU3NIECKUX METOJIOB;
aHAJM3UPOBATH OT/ICIIbHBIC ATAIBI IPOBEICHUS HCCIIEOBAHNN  MHTEPIPETHPOBATH PE3YJILTAThI
HaOJIIOZICHUH U OTIBITOB;
® CTaBHUTD OIIBITHI 110 UCCIIECOBAHUIO (PU3UUECKUX SABJICHUN WM (PU3UUECKUX CBOMCTB Ten 0e3
MCTIOJIB30BAaHUS MPSAMBIX U3MEPEHUN; TIPU 3TOM (hOpMYIHPOBATh pobdIeMy (3a1ady) yueOHOTo
IKCIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaHHMS;, TPOBOIUTH OIBIT U
(hOopMyIIMPOBATH BBHIBOJIBI;
® [IOHUMATh POJIb FKCIICPUMEHTA B MOJIyYCHUH HAyYHOH HH(pOpMaIum;
® IPOBOJMTH NPSAMbIE U3MEPEHUS (PU3UUECKUX BEIHMYUH: TeMIepaTypa, aTMoc(epHoe 1aBJeHuUE,
BJIQKHOCTh BO3/lyXa, HANPSDHKEHUE, CUJIa TOKA; MIPH TOM BBIOMPATh ONTUMAIBHBIN CIOCO0 M3MEpEHUs 1
UCIIOJIB30BATh MPOCTEHINNE METO/IbI OLICHKU TIOTPEIIHOCTEH H3MEPEHHIA;
® IIPOBOJIMTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3NYECKUX BETMYMH C HCIIOJIH30BAHUEM MPSIMBIX
M3MEPEHU: TIPH TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNIbTATHI MOITYYEHHON 3aBUCUMOCTH
(bU3NYECKUX BETUYMH B BHJIE TaOJIUI] U TPApUKOB, JACTaTh BEIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,
® IPOBOJNTH KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BEIIMYHMH: MTPH BHIMOJHEHNUH U3MEPEHUI coOupaTh
HKCHEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYS MPEATI0KEHHON HHCTPYKIHH, BEIYUCIISATH 3HAUCHHE BETMYNHBI U
AHAJIM3UPOBATh MOJYYCHHBIC PE3YJIbTATHI C YIETOM 33JJaHHON TOYHOCTH U3MEPCHHIA;
® AaHAJM3UPOBATH CUTYAIIMH PAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa, y3HABAaTh B HUX MPOSBICHUE
M3YYEHHBIX (PU3MYECKUX SIBICHUH WM 3aKOHOMEPHOCTEH M MMPUMEHSATh UMEIOIINECs 3HAHUS [T MX
OOBSCHEHHS;
® [IOHUMATh IPUHIHIIGI ICHCTBHS MAIlIMH, TPHOOPOB U TEXHHUYECKUX YCTPOMCTB, YCIOBUS X
0€30IacHOTO MCITOJIF30BAHUS B TIOBCEAHEBHOM KHU3HH,
® JICTI0JIb30BAaTh MPH BHIMOJIHEHUH YUEOHBIX 3371a4 HAyYHO—TIONMYJISIPHYIO JINTEPATYPy O GU3NIECKUX
SIBIICHHSIX, CITPABOYHBIE MaTePHAaJIbl, peCypchl IHTEepHET.
Yuenux nonyuum eozmosrcnocms nayuumoca:

®  0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHULL, POIb QUUKU 8 PACUUPEHUU NPeOCmasLeHUtl 00
OKpYIHCatoujem mupe u eé€ Kiao 6 YIyuuleHue Kauecmeda HCusHu,

®  UCNONB3068AMb NPUEMBL NOCMPOEHUSL PUULECKUX MOOeel, NOUCKA U POPMYTUPOBKU OOKA3ZAMENbCNE
BLIOGUHYMbBIX 2UNOME3 U MEeOPEeMUYeCcKUX 8bl860008 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHbIX (haKmos;

®  CpasHusamb MOYHOCHb USMEPEHUs. (PUUUECKUX BEIUYUH NO BEIUYUHE UX OMHOCUMETbHOU
nOSPEWHOCIU NPU NPOBEOCHUL NPSMBIX USMEPEHULL;

®  CaMOCMOoAmMeNbHO NPOBOOUMb KOCBEHHbLE USMEPEHUS U UCCIEeO08AHUS (PUBUYECKUX 8ENUUUH C
UCNONb308AHUEM PA3TUYHBIX CHOCOD08 U3MEPeHUsl (PUBUYECKUX BeTUYUH, 8bIOUPAMb CPEOCMBA USMEPEHUSL C
yuemom HeoOX00UMOoU MOYHOCMU U3MepeHUll, 000CHOBbI8AMb 8b100P CNOCO0OA U3MEPEHUsl, A0eKBAMHO20
NnOCMasienHoU 3a0aye, nPo8oOUMb OYEHK)Y 00CHOBEPHOCMU NOJLYYEHHbIX PE3YIbIMAmos;

®  gOCNpUHUMAMb UHGOPMAYUIO PUULECKO20 COOEPAHCAHUS 8 HAYUHO-NONYIAPHOU Tumepamype u
cpeocmeax macco8ou uH@opmayuu, KpUmMu4ecky OYeHUsams NOJIY4eHHYI0 UHGOPMAayUIo, aHATU3UPY eé
cooepaicanue u OanHvie 00 UCMOYHUKE UHDOpMAyUU;

®  co30asams cobcmeeHHble NUCLMEHHbIE U YCMHble CO0OUeHUs 0 PUULEeCKUX ABLEHUAX HA OCHO8e
HeCKONILKUX UCMOYHUKO8 UHGOpMayul, CONpo8oNcOams blcmynienue npe3eHmayuetl, y4umauléas
0CcoOeHHOCMU AyOUMOpUU C8ePCMHUKOB.

TenoBbie ABJIeHUA
Yuenuk nayuumca:

®  pacro3HaBaTh TEIUIOBBIE SIBIECHUS M OOBSACHATH Ha 0a3e MMEIOLINXCS 3HAaHUN OCHOBHBIE CBOMCTBA MU
YCIIOBHS TPOTEKAHMS ITHX SIBICHUI: Tuddy3us, n3MeHeHne 00bEMa Tel P HarpeBaHuU (OXJIaKICHUN),



0O0JIbIIIast CKIMAEMOCTh Ta30B, MaJlas CKUMAEMOCTh KHUAKOCTEH 1 TBEPABIX TEIl; TEINIOBOEC PAaBHOBECHE,
UCTIapeHne, KOHICHC AU, TUTaBJICHHE, KPUCTAILTH3AINS, KATICHHE, BIIAYKHOCTh BO3/1yXa, pa3IHIHbIC
CTIIOCOOBI TETIoNepeaayuu (TEIIONPOBOIHOCTh, KOHBEKITUS, H3TYICHHE), arperaTHbIe COCTOSHUS BEIIECTBA,
MIOTJIOIIEHUE SHEPTHU NIPU MCIIAPCHUY JKUIKOCTH U BBIJICTICHUE €€ TIPY KOHJICHCAIIUH T1apa, 3aBUCUMOCTb
TEMIIEPATYPHI KUTICHUS OT JaBIICHUS;

®  ONUCHIBATh M3YYCHHBIC CBOWCTBA TEJ U TEILJIOBBIC SBJICHUS, UCIIOJIB3YS (PH3UUECKUE BETUINHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPT U, TEMIIEPATypa, ySIbHAs TeIUIOEMKOCTh BEIIECTBA, yICIbHAS
TEIUIOTA TUIABIICHUS, YAeIbHas TETUIOTa MapooOpa3oBaHus, yAeIbHas TEIIOTa CrOPaHUs TO-TUIHNBA,
KOX(QPUIMEHT MOJIE3HOTO JACHCTBUS TEIJIOBOTO JBUTATENIS; TIPU ONMMCAHUH TPABHUIIBHO TPAKTOBATh
(U3HYECKUN CMBICI HCTIOJIB3yEeMbIX BETUYHH, UX 0003HAYCHHUS U SIMHUIIBI H3MEPECHHUS, HAX OJTUTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO0 (DU3HUYECKYIO BETMYUHY C JPYTUMH BEJITMUYMHAMH, BEIYUCIISTH 3HAYCHHUE
(U3HYECKON BETUIMHBL;

®  aHaIM3MPOBATH CBOWCTBA TEJ, TEILIOBHIC SBJICHHS U TPOIIECCHI, HCIIOJIB3YsI OCHOBHBIC TIOJI0XKCHUS
aTOMHO-MOJICKYJISIPHOTO YYCHHSI O CTPOCHHH BEIIECTBA U 3aKOH COXPAaHCHHUS YHEPTUH;

¢  pa3IMyYaTh OCHOBHBIC IPU3HAKU U3YUYECHHBIX (U3NYCCKUX MOJEIICH CTPOCHHUS Tra30B, JKUJIKOCTEH 1
TBEPJBIX TEII,

®  [PUBOJUTH IPUMEPHI MPAKTHUECKOTO UCTIOIB30BAHUS (PU3UUCCKUX 3HAHUH O TEIUIOBBIX SIBICHUSIX;

e  pemaTh 337a4M, UCIIOIb3Yys 3aKOH COXPAaHEHUS YJHEPTHH B TEIUIOBBIX ITpolieccax u (hOpMYIIbI,
CBSI3BIBAIOIIME (PU3NUYCCKUE BEIIMUUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpATypa, YACIbHAs TEIUIOEMKOCTh
BEIIECTBA, Y/ICIbHAs TEILIOTA IUIABJICHUS, YIEIbHAs TEIIOTa MTapoo0pa30BaHus, yIelbHas TEILIOTa
CTOpaHHUS TOTUTMBA, KO3 PHUIMCHT MOJIE3HOTO JCHCTBHSI TEIJIOBOTO ABUTATEIIS): HA OCHOBE aHAIN3a yCIOBUS
3aJ]auy 3aIKChIBaTh KPATKOE YCIOBUE, BBIIEIATh (PU3NYCCKUE BEIIMYMHBI, 3aKOHBI U (POPMYIIBI,
HEO0OXOIUMBIC JIS €€ pelIeHUs, IPOBOIUTH PACUYETHI M OIICHUBATH PEATBHOCTH TOTYICHHOTO 3HAYCHUS
(bU3NYECKOil BETMUNHBIL.

Yuenuk noJiyuum 603MONCHOCHb HAYHUUMDbCA?

®  UCNONBL306AMb 3HAHUS O MENLOBbIX ABNEHUAX 8 NOBCEOHEBHOU HCU3HU 0I5l 0becneyenus 6e30nacHocmu
npu oopaweHuu ¢ npUOOPAMU U MEXHULECKUMU YCMPOUCEAMU, OJIsL COXPAHEHUs 300PO08bs U COONII0OeHUs
HOPM 9KOJI02UYECK020 NOBEOCHUS 8 OKPYdIcatoueli cpeoe,; Npugooums NPUMeEpPsbl IKOJL0UYECKUX
nociedcmeuil pabomol 08ucamenell GHYMpeHHe20 C2O0PanUsl, Menio8vix U 2UOPOINEKMPOCTNAHYULL

*  pazuuamv cpanuybl NPUMEHUMOCMU PUULECKUX 3AKOHO8, NOHUMAMb 6CCOOWULL XapaKmep
@PyHOAMEHMATbHBIX PUFUYECKUX 3AKOHO8 (3AKOH COXPAHEHUsL SHEP2UU 8 MENTI0BbIX NPOYECccax) u
02PAHUYEHHOCMb UCNOTIb308AHUS YACTHBIX 3AKOHO8;

®  HaxoOums a0eK8amuyro npeodiloHCeHHOU 3a0aye Qu3uuecKyo Mooeib, paspeulams npooiemy Kax Ha
OCHOBE UMEIOWUXCS 3HAHULL O MENTOBBIX ABLEHUAX C UCNOTIb30BAHUEM MAMEMAMUYECKO20 annapamd, max u
npu NOMOWU MEMOO08 OYEHKU.

JIEKTPHYECKHE U MATHUTHbBIE ABJICHHSA
Yuenuk nayuumcs:

®  DPACMO3HABATh AJIEKTPOMATHUTHBIC SIBIICHUS M OOBSICHATH Ha OCHOBE MMEIOIINXCSl 3HAHUH OCHOBHBIC
CBOKWCTBA WJIM YCIIOBUS ITPOTEKAHUS ITUX SBJICHUMN: dJIEKTPU3ALIMS TEN, B3AUMOACHCTBHUE 3apsi0B,
AJIEKTPUYECKUM TOK U €ro IEUCTBUS;

o (TernoBoe, XUMUYECKOE, MATHUTHOE ), B3aMMOJICHCTBHE MarHUTOB, DJIEKTPOMAarHUTHAS HHTYKITHS,
JIEMCTBUE MAarHUTHOTO ITOJIS1 HA MPOBOJHUK C TOKOM M HAa JIBUXKYILYIOCS 3apsDKEHHYIO YaCTHILY, IEUCTBUE
AJIEKTPUYECKOTO MOJIS Ha 3aPSKEHHYIO YaCTHUILY, JJIEKTPOMAarHUTHbIE BOJIHBI, TPSMOJMHEITHOE
pacIpoCTPaHEHUE CBETA, OTPAKEHUE U MIPEIIOMIICHUE CBETA, JUCIIEPCHS CBETA;

®  COCTaBJIATH CXEMBI JIEKTPUUECKUX LENEN C MOCIE0BATEIbHBIM U NTapaJIeIbHBIM COCTMHEHUEM
3JIEMEHTOB, pa3ianyas yCJIOBHbIE 0003HAYCHHSI 3JIEMEHTOB AJIEKTPUUYECKUX Lienel (MCTOUHUK TOKa, KITI0Y,
pEe3UCTOp, peocTaT, JaMIIO4YKa, aMIEPMETP, BOJILTMETD);

®  UCHOJB30BaTh ONTUYECKUE CXEMBI [Tl TIOCTPOCHHS M300paKeHUH B TUIOCKOM 3epKalie M coOMparoieit
JINH3E;



®  ONUCHIBATh U3YYEHHBIC CBOMCTBA TEJ U 3JCKTPOMATHUTHBIC SBJICHHUS, HCIIONIb3YS (PU3UUECKUE
BEJIMYUHBIL: 3JICKTPUYECKUM 3apsifl, CHIIA TOKA, JIEKTPUUECKOE HAIIPSIKEHUE, DJIEKTPUIECKOE
COIIPOTHBIIEHHE, YJEIbHOE COIIPOTUBIIEHUE BELIECTBA, pab0Ta 3JIEKTPUUECKOTO OIS, MOLTHOCTh TOKa,
(oKyCHOE pacCTOSTHUE U ONTHYECKasi CHJIa JIMH3BI, CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA; IIPU ONMCAHUU BEPHO TPAKTOBATh (PU3MUYECKHM CMBICI UCIIOIb3yEMBIX BEJIUUNH, UX
0003HAYCHHS U eIMHHIIBI U3MEPEHUS; HAXOAUTh (POPMYJIBI, CBA3BIBAIONINE TAHHYIO (PU3NUECKYIO BETUUUHY
C IpYrMMH BEJINYMHAMY,

®  AHAIM3MPOBATH CBOWCTBA TEJ, HIEKTPOMArHUTHBIE SIBIICHUS U IPOILIECCHI, UCTIONB3Ys (PH3NUECKue
3aKOHBI: 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsaaa, 3akoH OMa s yyacTka 1eni, 3akoH Jpxoynsa—Jlenua,
3aKOH MPSMOJIMHENHOIO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPa)KECHHUS CBETA, 3aKOH IPEJIOMIICHHS CBETA; IIPH
3TOM pa3InyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTEMATUIECKOE BHIPAKCHHE;

®  [PUBOJUTH IIPUMEPHI IPAKTHUECKOTO UCIIOIb30BAHUSA (PU3NUECKUX 3HAHUH O 3JEKTPOMArHUTHBIX
SBJICHUSAX;

e  pemiaTh 33/1a4M, UCTIONb3Ys (PU3NUECKUE 3aKOHBI (3akoH OMa 1715 y4acTKa IenH, 3aKoH JKoyIsi—
Jlenna, 3aK0H NPSAMOJIMHEMHOIO PACIIPOCTPAaHEHMSI CBETA, 3aKOH OTPA)KEHHUS CBETA, 3aKOH IPEIOMIICHUS
cBeTa) v (hOpMyJIbI, CBS3BIBAONINE (PU3MUECKUE BETMUMHBI (CHIIa TOKA, DJIEKTPUYECKOE HAIIPSDKEHHE,
3JIEKTPUUYECKOE COIIPOTHUBIICHHE, YJIEILHOE COIIPOTUBIIEHUE BELIECTBA, paboTa JIEKTPHUECKOTO M0JIs,
MOILHOCTb TOKa, (JOKYCHOE PACCTOSIHUE U ONTUYECKAsl CUJIA JINH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI U 4aCcTOTa cBeTa, (HOPMyYJIbl pacyeTa 3JIeKTPUYECKOr0 COIPOTUBIICHHS IIPH MOCIIe10BATEIbHOM
U IIapajuleJIbHOM COEIMHEHUU MPOBOIHUKOB): HA OCHOBE aHaIM3a YCJIOBHS 33a4y 3allUChIBaTh KPaTKOe
yCJIOBHE, BBIACTATH (pU3HUeCcKUe BETMUUHBI, 3aKOHBI U ()OPMYIIbI, HEOOXOAUMBIE AJIs €€ PeLIeHHUs,
MIPOBOJIUTH PACUYETHl M OIIEHUBATh PEATbHOCTH IMOyYEHHOTO 3HAUYEHUS (PH3HUUECKON BEITMYMHBEI.

Yuenuxk noJiyuum 603MONCHOCHb HAYHUUMbCA?

®  UCNONBL306aAMb 3HAHUS 00 INEKMPOMASHUMHDBIX AGIEHUSIX 8 NOBCEOHEBHOU HCUZHU OISl 0becnevenusl
bezonachocmu npu oopaweHuU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMBAMU, OJi COXPAHEHUs 300P08bsL U
COONI00EHUsL HOPM IKOJIO2UUECKO20 NOBEOEHUs 8 OKpYdcaloweli cpede, npusooums NPUMepbl GIUAHUSL
NIEKMPOMASHUMHBIX U3TYYEHUL HA HCUBbLE OP2AHUIMBL,

®  paznuuams epaHulybl NPUMEHUMOCMU PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce00WUll Xapakmep
@dyHOameHmanbHbIX 3aKOH08 (3AKOH COXPAHEHUs. dINeKMPULECK020 3apa0a) U 02PaHUYeHHOCb
UCNONIL308AHUS YACHBIX 3aKOH08 (3akoH Oma 015 yuacmka yenu, 3akon [icoyna—/lenya u op.);

®  UCNONB306AMb NPUEMBL NOCMPOCHUSL PUSULECKUX MOOEEl, NOUCKA U POPMYTUPOBKU OOKAZAMETbCME
BLLOGUHYMbBIX 2UNOME3 U MEOPEMUUECKUX 8blB0008 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHbIX (DaKmos;

®  HAXO00UMb A0EKBAMHYIO NPEOJIONHCEHHOU 3a0aue (hu3uiecKyro Mooeib, papeuams npooaemy KaK Ha
OCHOBE UMEIOWUXCS 3HAHULL 00 2NeKMPOMACHUMHBIX AGNEHUAX C UCNONb308AHUEM MAMEMAMULECKO20
annapama, max u npu ROMowu Memooo8 OYeHKU.



9 kjaacc

Buvinycknuk nayuumca:

coOmogarh mpaBuia O€30MaCHOCTH W OXpaHbl Tpyna Ipu pabore ¢ y4eOHBIM M J1a0OpaTOPHBIM
000pynOBaHUEM;

IIOHUMAaTh CMBICJI OCHOBHBIX (PM3MYECKUX TEPMHUHOB: (U3HUECKOE TeNO0, (PU3NYECKOe ABICHUE, (PU3HUecKas
BEJIMYMHA, CIUHUIIBI U3MEPEHHUS,;

pacrio3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PELIMTH IPU MOMOIIM (U3NYECKUX METOJIOB; AHAIU3MPOBATH
OTAENbHBIC 3TAIBI IPOBEACHUS UCCIIEIOBAHUI U MHTEPIPETHUPOBATD PE3YNIbTaThl HAOIIOIEHUH U ONBITOB;
CTAaBUTH OIIBITHI 10 UCCIIEIOBAHUIO (PU3MUECKUX ABJICHUN WM (PU3HUYECKUX CBOWCTB TeJl 0€3 UCIOIb30BaHUs
IpSMBIX U3MEPEHHIA; TIpU 3TOM (OPMYIHPOBAThH MpoOiieMy (3a1ady) yd4eOHOTO SKCIepUMEHTa; coOUpaTh
YCTAHOBKY U3 NPEII0KEHHOr0 000py10BaHUs; IPOBOAUTE OIIBIT U (POPMYJINPOBATH BHIBOJIBI;

MOHUMATh POJIb SKCIIEPUMEHTA B MOJIYYEHUN HayYHOU HH(OpMAIuH;

IIPOBOJIUTh MpsIMblE M3MEpPEHMs] (PU3MUECKUX BEIMYMH: BpeMs, PAacCTOsHUE, Macca Tena, o0bEM, cuia,
TemIeparypa, aTMocepHoe JaBlieHHEe, BIaKHOCTh BO3/1yXa, HANPSHKEHUE, CHJIa TOKA, paAHalluOHHBIN (HOH (C
UCIOJIb30BAaHUEM JI03UMETpa); MpPHU 3TOM BHIOMPATh ONTHUMAIBHBIA CHOCOO M3MEPEHHS U HCIOJIb30BATh
IIPOCTEUIINE METOABI OLICHKH ITOIPEIIHOCTEN U3MEPEHNN;

IIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCUMOCTEH (DU3NYECKUX BEIMYMH C HUCHOJIb30BAHUEM HPSIMBIX HW3MEPEHUM:
IIPU TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOTYYEHHOW 3aBUCHMOCTH (DPU3NYECKHUX
BEJIMYMH B BUie TaOIM1l U rpa)UKOB, JeJ1aTh BbIBO/IBI 110 pe3yJIbTaTaM UCCIIEA0BaHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpEeHHs] (U3NYECKUX BEIMYMH: TPU BBIOJIHEHUH HW3MEPEHUl CcOoOHpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CJIEAYs NMPEAI0KEHHON MHCTPYKLMH, BBIYMCIATh 3HAUEHUE BEIMYUHBI U
aHAJIM3UPOBATH MOJTYYEHHbIE PE3YJIBTAThl C yUETOM 3aJJaHHOW TOYHOCTH U3MEPEHUI;

aHAJIM3UPOBATh CUTYallUU IPAKTUKO-OPUEHTHPOBAHHOI' O XapaKTepa, y3HaBaTh B HUX MPOSIBIICHUE N3YUYEHHBIX
(bU3NIECKUX SIBICHUH WM 3aKOHOMEPHOCTEH U TPUMEHSITh HMEIOIIUECS 3HAHUS JIJIsl X OOBSICHEHUS;
IOHUMAaTh MPUHIUIBI JEHCTBUS MAIIMH, NPUOOPOB U TEXHUUECKUX YCTPOMCTB, YCIOBHUS UX O€3011aCHOIO
HCI0JIb30BAaHNUs B TIOBCETHEBHOM KU3HU;

UCMOJb30BaTh NPU BBINOJHEHUM Y4eOHBIX 3aJlad HAyYHO—TIONMYJISIPHYIO JIMTEpaTypy O (U3HYECKHX
SIBJICHUSIX, CIIpaBOYHBIE MaTepualbl, pecypchl IHTEpHET.

BoinycKkHUK noayuum 603M0M4CHOCHIb HAYHUMbBCA:

0CO3HABAMb YEHHOCMb HAYYHbIX UCCLe008AHUU, pONb  QU3UKU 6 pacuiupeHuu npeocmasieHuii oo
OKpYdHcaloujem mupeu eé 6kao 8 yIyyuleHue Kaiecmea HCU3HU;

UCNONb306AMb NPUEMBL NOCMPOEHUS (PU3UYECKUX MoOoenel, NOUCKA U POPMYIUPOSKU OO0KA3AMENbCHE
8bLIOGUHYMbBIX 2UNOME3 U MEOPEeMUYECKUX 8b180008 HA OCHOBE IMNUPULECKU YCMAHOBIEHHbIX PaKkmos;
CPABHUBAMb MOYHOCMb UBMEPEHUs (PUIUYECKUX GeNUYUH NO GelUdUHe UX OMHOCUMENbHOU NOSPEUHOCIU
npuU npoeoeHUlU NPAMbIX USMEPEHUL,



CAMOCMOSIMENbHO ~ NPOBOOUMb  KOCBEHHble  USMEPEHUs U  UCCIe008aHUsl  (PU3UYECKUX BelUYUH C
UCNONBL308AHUEM PA3IUYHBIX CNOCOO08 UMEPEHUsT PUULECKUX BENUUUH, 8bIOUPAMb CPeOCmEd USMEPEHUs C
yuemom HeoOX00UMOU MOYHOCU UMePeHUll, 0O0CHOBbIBAMb BbIOOP CNOCOOA U3MepPeHUsl, A0eKBAMHO20
nocmaegnienHou 3a0ade, npo8oOUNb OYEHKY 00CMOBEPHOCIU NOTYYEHHbIX Pe3YIbmamos,
B0CHPUHUMAMb UHPOPMAYUIO PU3UUECKO20 COOEPHCAHUS 8 HAYUHO-NONYIAPHOU Iumepamype U cpeocmeax
Maccosoll uHgopmayuu, KpUmudecku oyeHusams noay4eHHyI0 UHOPMayuro, aHatusupys eé cooepicanue u
Oanmbvle 006 UCMOYHUKe UHDOpMayuU;
€030a6amv cOOCMBEHHbLE NUCbMEHHbLE U YCIHble COOOWEeHUs O PUIUYECKUX AGNEHUAX HA OCHOBE HECKOJbKUX
UCMOYHUKO8 UHDOpMAYULU, CONPOBOAHCOAMb BbICMYNIIEHUE Npe3eHmayuel, y4umoleéds 0coOeHHOCmuU
ayoumopuu c6epCmHUKO.

MexaHn4eckue siBJCHUA
Boinycknuk nayuumcs:
pacrno3HaBaTh MEXaHUYECKHE SBJICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE CBOMCTBA UITN
YCIOBUSL TPOTEKAHUS OSTUX SBJICHUH: paBHOMEPHOE W HEPAaBHOMEPHOE [JBH)KEHHE, DPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, OTHOCHUTEIBHOCTh MEXaHHMYECKOTrO JIBHKEHHUS, CBOOOJHOE
MaJicHue TeJl, PaBHOMEPHOE [BMKCHHE MO OKPY)KHOCTH, WHEpIHS, B3aMMOJACHCTBHE TEJ, PEaKTUBHOE
JIBUKEHHE, Tepelaya JaBlieHUs TBEPABIMU TeENaMU, JKUAKOCTAMU U ra3amu, aTrMochepHoe [aBicHHE,
IUTABaHUE TeEJ, PAaBHOBECHE TBEPABIX TeEJ, HWMEIOMIMX 3aKpeIUICHHYI0 OCh BpallleHHs, KoyebaTreabHOoe
JBUKEHHE, PE30HAHC, BOTHOBOE ABM)XEHHUE (3BYK);
OIMCHIBATh M3yYCHHBIE CBOMCTBA TNl M MEXAHWYECKHE SBICHUS, MCIONB3Ys (PU3NYECKHE BEIMYUHBL: ITYTh,
nepeMenieHne, CKOpoCcTh, YCKOpeHHe, Mepruo oOpalleHusi, Macca Tena, MIIOTHOCTh BEelecTBa, cuia (cuia
TSOKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHHS ), TaBJICHUE, UMITYJIbC Tella, KHHETUYECKast SHEPTHs, IOTeHIUATbHAS
SHEprusi, MexaHudeckas paboTa, mexaHudeckas MomHocTh, KIIJI mpu coBepmienun  paboThl C
WCIIOJB30BAHUEM TPOCTOTO MEXaHW3Ma, CHJIa TPEHUs, aMIUINTYy/Ja, MEPUOJA M YacToTa KoJjeOaHWH, ATuHA
BOJIHBI M CKOPOCTh €€ paclpOCTpaHEHHS; MpPU ONUCAHWUU TPABUIBHO TPAKTOBATH (DHU3MUECKUN CMBICI
UCTIOJB3YyEeMBIX BEIHYMH, WX OO0O3HAUCHHsI W CIUHHIBI W3MEPEHUs, HAaXOAUTH (OPMYIBI, CBS3BIBAIOIINE
JaHHYIO0 GU3NYECKYIO BEJIMUUHY C APYTHMHU BEIMYMHAMU, BBIUUCIIAT 3HaU€HUE (PU3MYECKON BEMUUHBI;
aHAJM3UPOBATh CBOMCTBA TEJ, MEXaHWYECKHE SBJICHUS U IPOLECCHI, UCTIONB3Ys (PU3MUECKHE 3aKOHBI: 3aKOH
COXPAaHEHMs DSHEPruM, 3aKOH BCEMHMPHOI'O TATOTEHHs, NPUHIMII CYNEPHO3ULUU CHUII (HaXOXKJEHHE
paBHonelcTBytomen cunbl), I, I u III 3akonsl HproTOHA, 3aK0OH cOXpaHeHUs UMIyJbca, 3aKOH ['yka, 3aKoH
ITackans, 3akoH ApxuMesa; pU 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €r0 MaTeMaTu4eckoe
BBIpa)KECHUE,
pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (U3MYECKUX MOJeneil: MarepuanbHas TOUKa, WHEepIUalbHas
crcTeMa OTCUeTa;
pelaTh 3a/1a4M, UCHOJb3Yys (pU3HUecKue 3aKOHbI (3aKOH COXPaHEHMs SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHUS,
npuHiun cynepnosuunu cwi, I, II n 11 3akonsr HeroTOHA, 3aKOH COXpaHEHMs UMITYJbCa, 3aKOH ['yka, 3aKkoH
[Tackans, 3akoH Apxumena) M (GopMysbl, CBs3bIBalOIIME (U3MUECKHE BEIMYMHBI (IyTh, CKOPOCTH,
YCKOpPEHHE, Macca Tella, TUIOTHOCTh BEIIEeCTBAa, CWIIA, JTaBIIEHHE, MMITYJIbC Tejla, KWHETHYeCKash JYHEepPrus,
MOTEHIMaJIbHAsl PHEPTusi, MexaHuueckas pabora, mMexaHuueckass MomHocTs, KIIJ[ mpocTtoro mexanmsma,
CHJIa TPEHUSI CKOJBKEHUSI, KOd(Q(OUITMEHT TPEHHS, aMIUTATY 1A, TIEPUOJ] U YACTOTa KOJIEOaHH, UTMHA BOJIHBI
U CKOpPOCTh €€ pachpoCTpaHEHHUs): Ha OCHOBE aHajM3a YCJIOBHS 3a/lauM 3alUChIBaTh KpPaTKOE YCJIOBHE,
BBIJIENATH (PM3NYECKHE BEIMYMHBI, 3aKOHBI B (DOPMYJIIBI, HEOOXOIUMBIE TSI €€ PEIIeHNs, IIPOBOAUTEH PACUYETHI
Y OLIEHUBATh PEATBbHOCTh MOJYYEHHOT0 3HAYCHHSI (PU3NYECKON BEJINUMHBI.

Boinycknuk noayuum 603M0HCHOCHIb HAYUUMbCA:

UCNONIb308aMb 3HAHUS O MEXAHUYECKUX SBNIEHUSX 8 NOBCEOHEGHOU JCU3HU OJisl 0becneyenus 6e30nacHocmu
npu obpaweHuy ¢ npubopamu U MexHUYeCKUMU YCmpoucmeamu, 0 COXpAHeHUs 300p08bs U COONOEHUS
HOPM  DKOJOSUYECKO20 NOBeOCHUs 8 OKpydcaiowel  cpede, Npueooumsv npumepvl  NpaKmuyecKo2o
UCNONb308AHUS  PUBUYECKUX 3HAHUL O MEXAHUYECKUX SGNIeHUSX U QUUYeCKUX 3aKOHAX, NpUMepbl
UCNONIb308AHUSL  80300HOBNACMbIX UCMOYHUKOS OHEPIUlU; IKOLOSUYECKUX NOCIeOCMEUU  UCCAeO08aHUS
KOCMUYECKO20 NPOCPAHCMEA,

paziudams — 2panuybl - NPUMEHUMOCMU  (DU3UYECKUX — 3AKOHOS8, NOHUMAMb  8Ceobwull  xapaxkmep
PYHOAMEHMATLHBIX 3AKOHO8 (3AKOH COXPAHEHUs. MEXAHUYECKOU IHepeuu, 3aKOH COXPAHEHUs. UMNYIbCd,
3aKOH ~ BCEMUPHO2O — MA2OMEHUs]) U OSPAHUYEHHOCMb UCNOTb3068AHUS YACMHBIX 3aKOHO8 (3axkoH TyKa,



Apxumeoa u 0p.);
HAxXo0ums adek8ammuyio NpediodCeHHOl 3a0ade u3uueckyo mooeib, papeuams npoodiemy KaK Ha OCHOge
UMEIOWUXCSL 3HAHULL NO MeXAHUKe C UCHOIb308AHUEM MAMeMAamuyecKko2o annapama, max u npu nomowu
Memoo0os8 OYeHKU.

TenJioBble sIBJICHUSA
Bovinycknuk nayuumcs:
pacro3HaBaTh TEIUIOBBIC SIBJICHUS M OOBSACHATh Ha 0a3e WMEIOIIMXCS 3HAHWUN OCHOBHBIC CBOMCTBa WA
YCIIOBHSI TIPOTEKAHHSI TUX sBIICHHM: Auddy3us, u3MeHeHne 00bEMA Tell NMPU HArpeBaHUHM (OXJIAXKICHUH),
OoJsibIiasi C)KMMAEMOCTh Ta30B, Majas C)KHMAeMOCTh XHJIKOCTCH M TBEPIBIX TEN; TEIUIOBOC pPaBHOBECHE,
UCIapeHue, KOHICH AU, IJIaBJICHUE, KPUCTAUTU3ALINS, KUIICHUE, BIAKHOCTh BO3/IyXa, Pa3InYHbBIC CIIOCOOBI
TeruIonepenavn (TerIoNpPOBOIHOCTh, KOHBEKIIHSI, H3IIYUYSHHE), arperaTHbIC COCTOSIHHS BEIIECTBA, TIOTJIONMICHHE
SHEPIUU TPU HUCHAPEHHUH JKUIAKOCTH M BBIJACICHHE €€ MPH KOHJCHCAIMK Mapa, 3aBUCHMOCTh TEMIEpaTypbl
KUIICHUSI OT JIaBJICHHUS;
OIKCHIBATh U3YUCHHBIC CBOWCTBA TEJ U TCIUIOBBIC SBJICHUS, UCTIONB3YS (DU3HUYCCKHE BEIUUYMUHBI: KOJHUECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPrHs, TeMIepaTypa, yIelibHas TEIIOEMKOCTh BEIISCTBA, yJENIbHAS TEIUIoTa
IUTaBJICHHS, Y/C/IbHAS TEIUIOTa MapooOpa3oBaHMs, ye/lbHAs TEIJIOTAa CrOpaHHs TOILIHMBA, KOA(PQHUIMEHT
MOJIC3HOTO JICWCTBUSl TEIUIOBOTO JBHIATENsl, MPU OMMCAHWUM TPABUIBHO TPAaKTOBATh (PM3UYECKUN CMBICI
UCIOJIb3YyEMBIX BCIUYHMH, UX OO0O3HAUCHHUS M CIUHUIBI M3MEPEHHUs, HAXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BEIMYMHY C IPYTHMMHU BETMYMHAMU, BEIYUCIIATH 3HaUCHHE (DU3NYCCKON BEJIMYHHBI,
aHAJM3UPOBATh CBOMCTBA TEJI, TEIJIOBBIC SIBJICHHUS M IMPOILIECCHI, UCIIOJIb3YSI OCHOBHBIC MOJIOKEHUS aTOMHO-
MOJICKYJISIPHOTO YYCHHS O CTPOCHHH BEILIECTBA M 3aKOH COXPaHCHHS YHEPIUH;
pa3nuyaTh OCHOBHBIC MPU3HAKK M3YUYEHHBIX (DU3MUYCCKHX MOJCICH CTPOCHHS ra30B, )KUIKOCTEH U TBEPIBIX
Te,
MIPUBONUTH IPUMEPHI TPAKTHYECKOTO UCIIOIb30BAHUS (DHU3MUCCKUX 3HAHHI O TEIUIOBBIX SBJICHUSAX;
pelarh 3a7a4u, UCIOJIb3Ys 3aKOH COXPAHCHHUS SHEPTHH B TEIUIOBBIX Tpolieccax ¥ (OPMYIIbl, CBA3BIBAIOIINE
¢bu3ryecKre BeIMUUHBI (KOJMYECTBO TEILIOTHI, TEMIIEPATYpa, YACIbHAS TEIJIOEMKOCTD BEIIECTBA, YACIbHAas
TEIUIOTa IUIABJICHUS, YJeNbHAs TEIUIoTa MNapooOpa3oBaHMs, YHACIbHAs TEIJIOTA CrOpaHUs TOILIHMBA,
KO3 PHUIMEHT MOJIE3HOTO JCHCTBHS TEIUIOBOTO JBUTATENIs): HA OCHOBE aHAJIM3a YCIOBHUS 33a4uM 3allMChIBATh
KpaTKOoe YCIIOBHE, BBIACIATh (DU3MUYCCKHE BEITUUUHBI, 3aKOHBI M (POPMYJIBI, HEOOXOAUMBIC ISl €€ pelleHus,
MIPOBOJIUTH PACUCThl M OIIEHUBATh PEAILHOCTD IMOTyYCHHOTO 3HAUCHHS (PU3MUECKOM BETHUNHBIL.

BoinycKHUK noayuum 603MoiCHOCHIb HAYUUMBCA:
UCNONIL306AMb 3HAHUSL O MENJIOBbIX SGNEHUAX 8 NOBCEOHEGHOU JCUZHU 05l 0OecneyeHusi Oe30NacHOCmu npu
obpaweHuu ¢ npubopamu U MmexHuyecKUMU YCmpoucmeamu, 0isi COXPaHeHus 300p08bs U cOOII00eHUsL HOPM
9KOJIO2UYECKO20 NOBEOCHUsL 8 OKpYdcarowell cpeoe;, Npusooums NpuMepbl IKOI0SUYECKUX NOCIe0CmEuUll
pabomul 0gueameneil BHymMpeHHe20 C2OPAHUsL, MENI08bIX U 2UOPOIIEKMPOCAHYULL,
Paziuuams — 2paHuybl  NPUMEHUMOCMU — (PU3UYECKUX — 3AKOHO8, NOHUMAMb  8ceobwuil  xapakmep
@dyHOameHmanvbublX  PU3ULECKUX 3AKOHO8 (3AKOH COXPAHEHUsI JHepeuu 6 MeniosvblX Npoyeccax) u
02PAHUYEHHOCMb UCNOTIb308AHUS YACTHBIX 3AKOHO8;
HAxXo0ums a0eK8amuy0 npeoioNCeHHol 3a0ade Gu3UYecKyio Mooelb, paspeuams npoodiemy KaKk Ha 0CHOBe
UMEIOWUXCS 3HAHULL O MENN0BbIX ABNIEHUAX C UCNONb308AHUEM MAMEMAMuiecko2o annapama, maxk u npu
nOMOWU Memo008 OYeHKU.

DJIeKTpUYecKne 1 MATHUTHBIE SIBJICHHUS
Buvinycknuk nayuumcs:
pacmo3HaBaTh JIEKTPOMArHUTHBIE SBICHUS U OOBSICHITH HA OCHOBE UMEIOIINXCSl 3HAHUH OCHOBHBIEC CBOMCTBA
WJIM YCIIOBUS TIPOTEKAHUS ITUX SBJICHHIA: dJICKTPU3ALUS TeJl, B3AUMOJICHCTBUE 3aps/IOB, IEKTPUICCKUI TOK
U ero JedcTBUs (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE), B3aUMOJICHCTBHUE MArHHUTOB, AJIEKTPOMArHUTHAs
WHIYKIHS, JCHCTBHE MAarHUTHOTO ITOJISI HA TTPOBOJHHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsSOKCHHYIO YaCTHILY,
JEHCTBHE DIEKTPUUECKOTO TOJs Ha 3apsHKEHHYIO YacTHUILy, DJIEKTPOMATHUTHBIC BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHEHHE CBETA, OTPAKEHHE U TMPEIIOMIICHHE CBETA, TUCTIEPCHSI CBETA;
COCTaBJISITh CXEMBI DJIEKTPUIECKUX IIETIel ¢ MOCIeA0BaTEIbHBIM U MapallIeIbHBIM COSTUHEHHEM 3JIEMEHTOB,
pa3nuyasi yCIOBHBIE OOO3HAYEHUSI DJIEMEHTOB AJIEKTPHUYECKUX Ieneil (MCTOYHUK TOKa, KIIOY, PE3UCTOD,
peocTar, JaMIo4ka, aMIepMeTp, BOJTBTMETD);
WCIOJIb30BaTh ONTHYECKHUE CXEMBI JIs MOCTPOCHHS M300pakeHUU B IJIOCKOM 3epKalie M COOMparolien



JIUH3E;

OIMCHIBATh M3YYEHHBIE CBOWCTBA TEJI M IJIEKTPOMArHUTHBIC SIBICHUS, UCHONb3Yysd (U3NUECKUE BETUUHUHBIL:
AIEKTPUYECKUH 3apsifl, CUJIa TOKA, SJIEKTPUUECKOE HAMpsIKEHHUE, FIEKTPUUECKOE CONMPOTUBIICHUE, YIEIbHOE
CONPOTUBIICHHE BEIIECTBA, paboTa HSIEKTPUYECKOTO II0JIs, MOIHOCTh TOKa, ()OKYCHOE paCCTOSIHHE H
ONTUYECKAs CUJIa JIMH3bI, CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YACTOTA CBETA; MPU OMUCAHHUU
BEPHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOIB3YyEMbIX BEJUYMH, UX O0003HAUYEHUS U €IUHMIIBI U3MEPEHUS;
HAXOJUTh (POPMYJIbI, CBSA3BIBAIOLIUE NaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMYMHAMY,
aHAJM3UPOBATh CBOWCTBA TEJI, DJICKTPOMArHUTHBIC SIBJICHUS U MPOLECCHI, UCIONB3YS (PU3NUECKUE 3aKOHBI:
3aKOH CO XpaHEHMs JIEKTPUUECKOro 3apsna, 3akoH Oma JiIs yyacTka menu, 3akoH J[xoyns—Jlenia, 3akoH
IIPSIMOJIMHEMHOIO paclipoCTpaHEHUsI CBETA, 3aKOH OTPAXKEHMsI CBETA, 3aKOH IMPEJIOMJICHUS CBETA; IIPU 3TOM
pa3ianyath CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MaTeMaTH4eCKOE BhIPaKEHUE;

MIPUBOAUTE IPUMEPHI MPAKTHYECKOTO NCTIOIB30BAHUS (PU3MUECKUX 3HAHUH O AJIEKTPOMArHUTHBIX SBJICHUSX;
pelaTh 3a/1a4u, UCIOoJIb3Ys (pu3nuecKue 3aKoHbI (3akoH OMa Ji71s yyacTka 1en#, 3akoH /[xoyns—JIenua, 3akoH
IPSMOJIMHEHHOTO PacpOCTPAHEHUS CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHHS CBETa) U (POPMYIIHI,
CBs3bIBatONME (U3MYECKUE BEIMYUHBI (CHJIa TOKa, OJIIEKTPUUYECKOE HAIpPSDKEHHE, AJIEKTPUYECKOe
COIPOTHUBIIEHUE, YJIEIbHOE COIPOTUBICHUE BELIECTBA, paboTa AIEKTPUUYECKOrO I0JIsI, MOIIHOCTb TOKa,
(OKyCHOE pacCTOsSHHME U ONTHUYECKas CUja JIMH3bI, CKOPOCTh IJIEKTPOMArHUTHBIX BOJH, JJUHA BOJHBI U
9acTOTa CBETa, JOPMYIIBI pacueTa MEKTPHUIECKOTO COMPOTHBIICHHUS TPH TTOCIIEA0BATEIFHOM H MapajuIeIbHOM
COCIMHEHUHU MPOBOJHMKOB): HA OCHOBE aHAJIN3a YCJIOBHUS 3a/lau 3alMChIBATh KPATKOE YCJIOBHE, BBIACIATH
¢u3nveckre BEIMYUHBI, 3aKOHBI M (OPMYINBI, HEOOXOMUMBIE MJsi €€ pPEelIeHHs, MPOBOIUTH PACUEThl U
OLICHUBATh PEAIbHOCTD MOJIYY€HHOTO 3HAYCHUS (PU3NUECKON BETUUHUHBI.

BoinyckHuk noayuum 603MOMCHOCHIb HAYUUMbCA:

UCNONb306AMb  3HAHUSL 00 DNIEKMPOMACHUMHBIX AGIEHUAX 6 NOBCEOHEeBHOU JHCU3HU Olisl obecneyenus
bezonacrocmu npu oopawjeruy ¢ nPUOOPAMU U MEXHULECKUMU YCMPOUCMEAMU, OJisk COXPAHEHUsL 300P08bsL U
COONIOOEHUsL HOPM IKOJIOSUYECKO20 NOBEOEHUsl 8 OKpyJcaroueli cpeoe;, Npusooumv NpuMepbl GIUHUSI
INEKMPOMACHUMHBLX UTYYEHUU HA JHCUBbLE OPSAHUSMBIL,

* pasiudambo cparuysl npumerumocmu d)uauuecm{x 3dKOHOE, noHumambsv 66’6051/1/;1/!1/7 xapakmep

@DYHOAMEHMATbHBIX ~ 3AKOHO8  (3AKOH — COXPAHEHUs  NEeKMPUYecKoeo  3apsada) U — O02PAHUYEeHHOCHb
UCNONIb306AHUS YACMHBIX 3aKOH08 (3akon Oma 0ns yuacmka yenu, 3axou [coyna—Jlenya u op.);
UCNONIb308AMb NPUEMBL NOCMPOEHUS  (usULecKUX Mooenell, NOUCKAd U QOpMYIUPOSKU O0KA3AMENbCME
BLIOBUHYMBIX CUNOME3 U MeOPEeMUYECKUX 8b160008 HA OCHOBE IMANUPUUECKU YCIMAHOBIEHHBIX (haKmos;
Haxoo0ums adek8ammuyro npeoylodiCeHHOol 3a0aue u3uieckyro mooeiv, papeuams npodiemy KaK Ha 0CHO8e
UMEIOWUXCSL 3HAHUL 00 DNeKMPOMASHUMHBIX ABJEHUAX C UCNONb308AHUEM MAMEMAMu4ecKko2o annapamad,
Max u npu NOMOWU Memooo8 OYeHKU.

KBanToBbIe siB1eHUs
Boinycknuk nayuumces:
pacrio3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAaHWUI OCHOBHBIC CBOWCTBA WU
YCIOBUS TPOTEKAHUS ATHUX SIBICHUH: €CTeCTBEHHass M HCKYCCTBEHHAas pPaAMOaKTUBHOCTb, O-, - H Y-
W3Ty9CHHUs, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3YYCHHUS aTOMa;
OINMCHIBATh M3YYECHHBIE KBAHTOBHIC SIBJICHMS, HCIOJB3Ysl (PU3MUECKHE BEJIMYMHBI: MacCOBOE YHCIIO,
3apsI0BOE YHCIIO, TIEpUOJl TOdypacmana, SHeprus (OTOHOB; MPH ONMHMCAHUHM TPABWILHO TPAKTOBAThH
(bu3n4YecKuil CMBICI HCHOIb3YEMBIX BEJIMYMH, UX 0003HAUCHHS U €AMHUIBI U3MEPEHUS; HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3WYECKYIO BEJTMUMHY C IPYTMMHU BEJTHYMHAMH, BEIYUCIATH 3HAUYCHUE (PH3UIECKOM
BEJIMYMHBI;
aHAJIM3UPOBATh KBAHTOBBIE SIBJICHHS, WCIOJB3Ysl (U3UYECKHE 3aKOHBI M IMOCTYJIATHI: 3aKOH COXPAaHCHUS
SHEpPIUH, 3aKOH COXpaHEHHs JJIEKTPUUYECKOro 3apsja, 3aKOH COXpPaHeHHMs MacCOBOIO YHCIa,
3aKOHOMEPHOCTH W3JIYYCHHS U TIOTJIONICHHS CBETa aTOMOM, TIPM OTOM pa3liM4yarh CIOBECHYIO
(bOopMyIUPOBKY 3aKOHA U €r0 MaTeMaTH4eCKOe BBIPaKEHUE;
pa3IuyaTh OCHOBHBIC MPH3HAKY INTAHETAPHON MOJICITN aToMa, HYKIIOHHOM MOJIETTH aTOMHOTO SI/Ipa;
MPUBOAUTH MIPUMEPHI IPOSIBICHUS B IPUPOJIE U MPAKTUYECKOTO HCIIOIB30BAHUS PAAHMOAKTHBHOCTH, SIIEPHBIX
Y TEPMO- SACPHBIX PEaKInii, CIEKTPAIbHOTO aHAIN3a.

Bbmycmum nOayiuUm 603MOHCHOCHIb HAYHUUMBCAS



* UCNOIL308aMb NOJIYYEHHble 3HAHUSL 8 NOBCEOHEeBHOU JHCUSHU NPU 0OpaujeHuu ¢ npudopamu U mexHuyecKuUMu
yempoucmeamu (CuemuuK UOHUBUPYIOWUX YaACmuy, 003uUMemp), OJisl COXPaHeHUs 300p06bs U COONOO0EHUs.
HOPM 2KOJI02UYECKO20 NOBEOCHUsL 8 OKpYcaroueli cpeoe;

* COOMHOCUMb IHEPRUIO CBA3U AMOMHBIX A0ep ¢ 0ePeKmoM Maccyl;

* NpUBOOUMb NpuUMepbl GIUAHUL PAOUOAKMUBHBIX USIYUEHUL HA JHCUBble OP2aAHU3MbL, NOHUMAMb HPUHYUN
oeticmaus 003uUMempa U pasiuiamy Yciosus e20 UCNOAb308AHUS,

* NOHUMAMb IKOJI02UYecKUe NpobOaemMbl, BO3HUKAIOWUE NPU UCNOIbIOBAHUU ATNOMHBIX 2NeKMPOCMAHYUL, U
nymu peulenus 3mux npoonem, nepcnekmusbl UCHONIb308AHUSL YAPAGIAEMO20 MEPMOAOEPHO20 CUHMESA.

JIeMeHTbI ACTPOHOMHUH
Boinycknuk nayuumcs:

* yKa3bIBaTh Ha3BaHMs IU1aHeT COJIHEYHOM CHCTEMBI; Pa3jiMyaTh OCHOBHBIC NPU3HAKKA CYTOYHOT'O BpALICHUS
3Be3IHOr0 Heba, aBmkeHus JIyHsl, COTHIIA U IJIAHET OTHOCUTEIBHO 3BE3I;

* IOHUMATh PA3JINUUS MEKIY FEIMOLEHTPUYECKON U F€OLIEHTPUYECKON CUCTEMAaMU MUPA.

BoinycKknuk noayuum 603MOMCHOCHb HAYYUMBCA:

* yKazvleamv 00wue CeoUCmea U pasiuyus niaHem 3eMHOU 2pYNnbl U NIAHem-2U2aHmos, MAaablX mei
Conneunotl cucmemsl u OOILUWUX NIAHEN,

* Pasnuuams OCHOBHblE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa), COOmHOCUMsb Ysem 36e30bl C
eé memnepamypotl;
pasznuuame 2unomesol 0 npoucxodicoenuu ConneuHol cucmemsi.



Conep:xkanue nporpaMmmsl
7 kiacc.

1. ®u3uka u puznyecKkue MeToAbl U3ydeHust Npupoabl (7 4)

®uznka — Hayka o npupoje. Kak ¢usrka u3meHseT MUp U Hallle IPeICTaBICHUE O HEM.
HaGmonenus u onbitel. Hayunsrit Mmeto. @usnueckue BEIMYUHBI U UX U3MepeHue. [loepewnocmu
usmepernut. Mexx1yHapoHasi CUCTEMA €MHULL.

Hemoncmpayuu
[Ipumepbl MEXaHUYECKUX, TEIIOBBIX, SJEKTPUUECKUX, MArHUTHBIX U CBETOBBIX sIBICHUN. DU3nUecKue
pUOOPHI.

Jlabopamopusie pabomot
1. Onpenenenue 1eHbI AeEHUS KAl U3MEPUTEIHHOTO IPUOOpA.
2. V3mepeHne TMHEWHBIX pa3MEepOB TEJ U TUIOIIAAN TIOBEPXHOCTH.
3. U3mepenne 06bEMa )KUIKOCTU U TBEPAOIO TeNa.
2. Ctpoenue BeuecTBa (4 1)

Atombl. Monekynbl. Pazmepsl MOJIeKyI1 1 aTOMOB. [BH>KEHHE U B3aUMOJIEHCTBUE MOJIEKYIL.
Bpoynosckoe nemwxkenue. Auddysus. Tpu cocrostaus BemectBa. MoJeKyasipHOE CTPOCHHE Ta30B,
XKHUIKocTel U TBEPABIX Ted. Kpucrannmnueckue u amopdnsie Tena. OObsiCHEHHE CBOWCTB BEILIECTBA Ha
OCHOBE €r0 MOJIEKYJIIPHOTO CTPOEHUS.

Hemoncmpayuu
CxumaemMocTh ra3os.

Juddysus B razax u )KHUIKOCTSX.
Mogenb Xa0TUYECKOTO IBUYKEHUS MOJIEKYIL.
Monens OpOyHOBCKOTO JTBUKECHHUS.
Coxpanenne 00béMa )KHUIKOCTH TP U3MEHEHUU (OPMBI COCY/A.
CuernieHre CBUHLIOBBIX IIMJINHPOB.
3. IBm:keHne U B3anMoaeiicTBue Tea (22 4)

Mexanunueckoe aBwxkeHue. Ommuocumenvnocms dsudxcenus. Tpaekropus. [1yte. [Ipsmonuneiinoe
paBHOMepHOe JBHkeHHE. CKOpOCTh paBHOMEPHOTO MpsiMOJIMHEHOTO NBMKeHusl. [ paduueckoe
npenacrasicHue ABukeHus. HepaBHoMepHoe aBmxeHne. CpenHsst CKopocTb. 3aKOH nHepuuu. Macca Tena.
N3mepenue maccol B3BemnBanueM. [InotnocTs BemectBa. Cuinbl. Cuna tsxectu. [{enmp maxcecmu mena.
Cuna Ts5KeCTH U BCEMUPHOE TATOTEHUE. [ eoyenmpuueckasn u cenuoyenmpudeckas cucmemst mupa. Cuna
yrnpyrocti. Bec mena. Cocmosanue negecomocmu. 3akoH I'yka. PaBHonelicTBytomas. CioxxeHue cui,
HaIPAaBJIEHHBIX BJOJb OJHON NpsiMoi. Cuibl TpeHus. Cuilbl TPEHUS CKOJIBKEHUS, IOKOS U KAUEHUS.

Hemoncmpayuu
MexaHnuecKoe JBUKEHHE.

OTHOCHUTENBHOCTD IBUKEHUS.
PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE.
HepaBHoMepHOE BHKEHHE.
B3aumopencreue Te.
SIBrieHne uHepUUH.
Cnoxenue cui.
3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(pOopMaIiu NpYy>KUHBI.
CBobosHoe nasenue ten B Tpyoke HproToHa.
HesecomocTs.
Cuna tpeHus.
Jlabopamopuwie pabomot
4. I3MepeHue CKOPOCTH JABMIKEHUS Tela.
5. 3mepenne Macchl Tel.
6. 3mMepeHune TIOTHOCTH TBEPABIX TEJ U KUIKOCTEH.
7. KoHcTpyrpoBaHue 1MHaMOMETpa 1 HaXOKJECHUE Beca Tena.
8. 3mepenne KodpPHUIMEHTa TPEHUS CKOJIbKCHHUS.



4. 1aBaenue. 3akon Apxumena. IlnaBanue e (16 u)

JaBnenue TBEpABIX Teu. [laBnenue xxuakoctu. Jlapnenue ra3a. 3axon Ilackans. [ uopasiuueckue
Mawiunsl. 3aBUICUMOCTD 1aBJICHUS KUJIKOCTH OT TIIyOMHBI. 3aKOH COOOIAI0OIUXCs COCYI0B. ATMOC(EepHOE
JaBJICHUEe. 3aBUCUMOCTh aTMOC(EPHOTO JaBIICHUS OT BBICOTHI. BeITakuBaromias cuia. 3akoH Apxumena.
Yenosus nnasanus men. Boznyxornapanue. [lnaBanue cyos.

Hemoncmpayuu
3aBUCUMOCTbD JaBJICHUS TBEPJOTO TEJla HA ONOPY OT JEHCTBYIOIIEH CHIIBI U IIJIOLIAAN OIOPHI.
3akoH [lackains.
3aBUCHMOCTD JaBIICHUS KHUIKOCTH OT TITyOUHBI.

CooOmiaromuecs CoCybl.

OobHnapyxenue arMoc(hepHOTO 1aBICHUSI.

W3mepenune atMocepHOro AaBiieHUs: 6apOMETPOM-aHEPOUIOM.
['mapaBnnueckuit mpecc.

3akoH Apxumesa.

Jlabopamopnuvie pabomot
9. 3akoH Apxumena U TUAPOCTATUIECKOE B3BEIIMBAHNE.

10. YcaoBus ninaBaHus Tel B )KUJKOCTH.
5. Pabora u 3neprus (17 4)

[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKU. Ppiyar. Y ciioBUs paBHOBECHSI pblyara.
MowmenT cunbl. [IpaBuno moMmenToB. Haxosxienue nienTpa TskecTH Teiia. Mexanudeckas padora.
Mortunocts. KoadduiueHT none3sHoro qeiicTBis MEXaHU3MOB. MexaHn4ecKas SHEPTusl.
Kunernueckas sneprus. [lorenuunansuas sHeprus. 3aKOH COXpaHEHUS MEXaHUYECKON YHEPTUH. 3aKOH
COXpaHEHUs SHEPTUH.

Hemoncmpayuu
[Ipoctbie MexaHu3Mbl. bioku, pelyar, HaKJIOHHAs IIJIOCKOCTb.

PaBHOBecue pbryara.
3aKOH COXpaHEHHUsI MEXaHUYECKON IHEPTHUH.
Mopenu BeUHBIX JIBHUTaTENICH.

Jlabopamopuwie padbomot
11. Usyyenue ycioBusi paBHOBECHUS pbluara.
12. HaxoaeHue eHTpa TSHKECTH ITIOCKOTO Tea.
13. Onpenenenne KI1J[ HakTOHHOM MIOCKOCTH.

IIpoMe:xxyTouyHasi arTecTanus 3a Kypc 7 Kiaacca (Tecr)
Pe3epB yuyeOHoro Bpemenn (1 1)



8 kaacc.

1.TensioBble siBjaeHus (174acoB)

TenoBsie siBneHus. Buyrpennss sueprus. CriocoObl H3MeHEHUs BHyTpeHHel sHepruu. Komunuectso
TEIUIOThI. 3aKOH COXpPaHEHMsI SHEPIUU B TEIUIOBBIX Mpoleccax. Temieparypa u e€ usmepenue. Busl
TEIUIONEpeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIyUCHHE. Y IeIbHAs TEIUIOEMKOCTb. Y pABHEHHE
TEIUIOBOTO Oananca. DHEprus TOIUIMBA. YoenvHas menioma ceopanus. [lnaBneHne u KpucTaJLTH3amus.
Yoenvnaa mennoma nnasnenus. Temneparypa mnasienus. [lapoobpazoBanue u koHaeHcauus. Yoenvuas
menzioma napoobpazoséanus. Vicnapenue u KuieHue. 3asucumocms memnepamypvl KUNEHUs Om OA61eHUsL.
Hacprmennsrii map. Bnaxknocts Bo3ayxa. [IpuHnmmnel paboThl TEIUIOBBIX ABUrareneit. Ilaposas mypouna.
Peaxmuenwiii  dsucamens. Jleucamenv enympenneco ceopanus. KIIJ| TeruoBoro aBurares.
[TpeoOpa3oBanue sHEPrUH MpH pabOTe TEIIIOBOTO ABUTATENS. Teniogvie 0gueamenu u 3auuma
OKpydrcaroujeli cpeowl.

Hemoncmpayuu
[IpuHIMIT NEHCTBUSA TEPMOMETPA.

V3MeHeHne BHYTPEHHEH SHEPTUH TeJla IPY COBEPIICHUH Pa0OTHI U TEIUIONepeaaye.
TemnonpoBoIHOCTb Pa3IMYHbBIX MAaTEPUATIOB.
KonBeknust B 5KMJIKOCTSIX U Ta3ax.
Tennonepenaya nyTém U3JIy4eHHUs.
CpaBHeHME YIENbHBIX TEIUIOEMKOCTEH pa3IMYHbIX BEILIECTB.
SIBneHus MIaBJIeHUS U KPUCTAIU3ALUU.
SIBneHue ucnapeHusl.
Kuneunue Boaebl.
[TocTostHCTBO TeMnepaTypbl KUIIEHUS KUIAKOCTH.
N3mepenne BIaKHOCTU BO3/1yXa ICUXPOMETPOM WIJIM TUTPOMETPOM.
VY CTpoiCTBO YETHIPEXTAKTHOT'O JIBUraTENsl BHYTPEHHETO CrOPaHUS.
YcrpoiicTBO MapoBoi TypOUHBI.

Jlabopamopunaa paboma

1. I3amepenue yneiabHON TEIIOEMKOCTH BEIIECTBA.

2. DJIeKTpOMarHuTHbIe siBjieHus (30 yacoB)

OnexTpuszanus Tea. JIEKTPUYECKUE B3auMOIEHCTBUS. J[Ba poja 21eKTpruueckux 3apsanoB. CTpoeHue
aToOMa M HOCUTEIH AJIEKTPUUECKOro 3apaaa. [[posoonuku u ousnexmpuxu. 3aKOH COXpaHEHUS
NEKTPUYECKOrO 3apsaa. BzanmonelictBre 3apsa0B. DJIEMEHTAPHBIN MIEKTPUUYECKUH 3apsil. DIEKTPUUECKOE
noJie. JHeprus aekrpudeckoro noist. Konnencaropel. Hanpsbkenue. DeKTpudYecKuil TOK. Y CIIOBUS
CYIIIECTBOBAaHMS ToKa. MICTOUHMKM TOKa. DnekTpuueckas 1enb. J(elcTBus dneKkTpudeckoro Toka. Cuma Toka.
N3mepenue cuinel Toka. Amnepmerp. Hanpsxkenue. M3mepenune HanpsbkeHus. BoapTmeTp. DnekTpuueckoe
COIPOTHUBIIEHUE. Y IEIbHOE CONPOTUBIIEHHE. 3aKoH OMa Il y4acTKa 3JIEKTPUUYECKON LeMH.
IlocneoosamenvHoe u napannenvhoe coeoureHus nposooHukos. Peocrarel. PaboTa n MOIIHOCTD
JNEKTPUYECKOT0 ToKa. 3akoH [xoyns — Jlenna. KnnoBarr-uac. KopoTkoe 3aMbIkaHNe U IPEIOXPAHUTEINH.
Ilonynpogoonuxu u nonynpogooHuxkosvie npudopvl. MarunTHble B3auMoencTBus. Bzaumopeicteue
MTOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena. BzauMoaencTere Mexay NPOBOJHUKAMH ¢ TOKAMHA U MarHUTaMU. JIeKmpOMASHUMbL.
DneKkTpoMarHuTHoe pese. MaruuTHoe mnose Toka. J{eficTBue MarHuTHOTO 1M0JIs Ha IPOBOJAHUK C TOKOM.
JlelicTBME MarHUTHOTO TOJIsl HA PaMKY € TOKOM. DIIEKTPOU3MEPUTENbHbIE IPUOOPEI. Dnekmpoosuzameis.
JleficTBHE€ MarHUTHOTO TOJISL HA IBMKYIIMECS 3apsKEHHBIE YaCTULIBI. DJIEKTPOMarHuTHAsT MHAYKIIHS.
Omnsitel @apanes. [lpasuino Jlenna. Camonnaykuus. [Ipon3BoacTBo U nepenada 3IeKTPOIHEPTHH.
I'eneparop nepemenHoro Toka. [lepeMeHHbIi TOK. THUIIBI AIEKTPOCTAHIIMI U UX BO3JICUCTBUE HA
OKpy>Katolyto cpeay. Teopust MakcBenia U 3JIeKTpOMarHUTHBIE BOJIHBL. [Ipunyunst paouocseasu.

Hemoncmpayuu
DJeKTpu3anus Tell.

JIBa poJia JIEKTPUYECKUX 3apsI0B.
YCTpOUCTBO U JIEHCTBUE IIEKTPOCKOIIA.
[IpoBOIHUKY U U30MIATOPHI.
DnexTpu3anus yepe3 BIUSHUE.



[lepenoc anekTpryeckoro 3apsiia ¢ OAHOrO Tejla Ha APYroe.
3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsaa. ICTOUHUKN TOCTOSIHHOTO TOKA.
CocrapieHue dIEKTPUIECKON LIeTH.
W3mepenue cuipl TOKa aMIIepMETPOM.
Habmroienne nocTostHeTBa CUJIbl TOKA HAa Pa3HBIX Y4acTKaxX HEpa3BETBICHHOMN AJIEKTPUUYECKON IETH.
N3mepenne HanpsiKeHMs! BOJIBTMETPOM.
N3yueHne 3aBUCUMOCTH 3JIEKTPUUECKOTO COITPOTUBIICHHS IPOBOJHUKA OT €r0 JJIMHBI, [IOMIAIH
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.
VY ienpHOE CONPOTUBIICHHUE.
PeocraT u marasuH conpoTUBIICHUN.
3aBUCHUMOCTD CHJIbI TOKA OT HAIPSDKEHHS Ha YYaCTKE JIEKTPUUECKOM 1eMu.
OmnsIT Opcrena.
MaruuTHoO€ noJie ToKa.
JleficTBrE MarHUTHOTO TOJIL HA MPOBOJHUK C TOKOM.
Y CTpOUCTBO 2IEKTPOABUTATEIIS.

Jlabopamopnusie pabomot
2. COopka seKTpuyecKoil uenu. M3aMepenne cuiibl TOKa U HAIIPSHKCHUS.
3. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA B IPOBOJAHUKE OT HANPSDKEHUS Ha ero KoHlax. M3mepenue
COIPOTHBIICHUS.
4. V3y4yeHue nocieoBaTeIbHOr0 COSAMHEHNS IPOBOJHUKOB.
5. N3ydeHue napamuiensHOr0 COeAMHEHUS POBOIHUKOB.
6. M3y4yeHrne MarHUTHBIX SIBJICHUU.
7 ®. HabmroieHue 1 u3y4eHue SIBICHUS AJIEKTPOMAarHuTHOW HHAYKIMU. [TpuHiumn neictBus
Tpancopmaropa.

3. OnTnueckue sisjaenus (17 yacos)

HeiictBus ceera. Ucrounuku ceeta. CkopocTh cBeta. [IpAMOIMHENHOCT pacipocTpaHneHus cBeta. TeHb u
nostyreHb. ColHeuHble U JIyHHbIE 3aTMeHus. OTpaxkeHue cBeTa. 3epKanbHoe U 1udPpy3HOe oTpaskeHus
cBeTa. 3aKOHBI OTpakeHus cBeTa. [lmockoe 3epkano. M3o0paxkenue B 3epkaine. [Ipenomnenue ceera. 3aKOHbBI
npesnoMiieHus ceera. [IpenomiieHne cBera B INIOCKONApaJUIEIbHOM IUNIACTUHKE U nipu3Me. JInH3bI. THIib
nuH3. OCHOBHBIE 3JIEMEeHTHI JIMH3bL. ColOuparoniue u paccenBaromue IuH3bl. DoKycHOE paccTosTHIE U
onrTuyeckas cuiia JuH3bL. [locTpoenune nzodpaxenus B auH3ax. PoroannapaT v BUgeokamepa. I'na3 kak
onrTuyeckas cucrema. Hempoctatku 3peHust U ux ucnpasienue. Onruyeckue npubopsl. MUKpOCKOM U
teneckon. Jucnepcus ceera. Lser. Kak rna3 paznnyaer nsera.

Hemoncmpayuu
Hctounnku cBera.
[IpsiMonrHEITHOE pacpOoCTpaHEHUE CBETA.
3aKOH OTpa)KE€HUs CBETA.
N300pakeHne B IUIOCKOM 3epKaJie.
[Ipenomnenne ceera.
Xon nyueit B cobuparoreit TuH3e.
XoJ J1y4ei B pacceuBarollen JTUH3E.
[Tonmy4yenue n300paXkeHU C TOMOIIBIO JIMH3.
[TpuHIMI neiCTBUS MPOSKIIMOHHOTO anmnapara u goroarnmapara.
Monens Tnaza.
JHucnepcus 6e0ro ceera.
[Tonydenune 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomuot
8. HccnenoBanne 3aBUCIMOCTH yTIJIa OTPKEHUS OT yrila MaJIeHuUs CBETA.
9. UccnenoBanue SIBICHUS TPEIOMIICHHS CBETA.
10. Mzy4enue cBOMCTB coOMparomie JIMH3HI.
11. HaOmroneuue SIBIICHUS TUCTICPCUU CBeTa.
IIpome:kyTouHas arTecTanms 3a Kypc 8 kiacca (Tecr)
Pe3eps (2 u)



9 kJjacc.

MEXAHHWYECKOE IBUKEHUE

(18 9)
Mexannueckoe napwxkeHue. OnucaHne MeXaHW4YecKoro nABmkeHus Tten. Cucrema
orcueta. TpaekTopusi ABWKEHUS M NyTh. CKOpOCTh — BEKTOpHas BeauMuMHA. Moayib

BEKTOPHOM BEIWYMHBL. MeEToapl HCCIENOBaHUA MEXAHUYECKOrO JABMXKECHUA. MeTonbl
U3MEpPEHUs] CKOPOCTH. PaBHOMepHOe mnpsimonmHeliHoe JBHkeHHe. CKOpPOCTh PAaBHOMEPHOIO
OpsAMOJIMHEHHOrO  ABMWKeHHs. ['paduku  3aBUCHMOCTH MOXYJIs CKOpPOCTH U IyTH
PaBHOMEPHOI'0 JIBHKEHHs OT BpeMeHU. HepaBHOMepHOE IBHKEeHHE. MTHOBEHHAs: CKOPOCTb.
VYckopenue. PaBHoyckopeHHoe naBuxkeHue. CB0OOOAHOE MageHHE. 3aBUCUMOCTb MOIYJIS
CKOpPOCTH U ITyTH PaBHOYCKOPEHHOTO JIBWXKEHHUS OT BpeMeHH. [ paduku 3aBUCHMOCTH MOIYIIs
CKOPOCTH M IIyTH PaBHOYCKOPEHHOT'O JBIKCHMS OT BpeMEHH. PaBHOMEpHOE ABH)KEHHE
10 OKPYKHOCTH.
[lenTpocTpeMuTenbHOE
YCKOPEHHE.

Jemoncmpayuu
MexaHuuecKoe JBUKECHHE.
OTHOCHUTENBHOCTD IBUIKEHUSI.
PaBHOMEpPHOE TPAMOIIMHENHOE IBUKECHHUE.
HepaBHOMEpHOE IBUKEHHUE.
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE.
PaBHOMEpPHOE IBUJKEHUE IO OKPYKHOCTH.

Jlabopamopnwie pabomot
1. I3yueHue npsMONIMHEHHOTO pABHOMEPHOT'O IBUKECHHUSI.
2. VI3yyeHne npsMOITMHEHHOTO PAaBHOYCKOPEHHOTO JIBUKCHUSI.

3AKOHBI IBUKEHUSA 1 CUJIbI
(254)

SBnenue nnepuuu. Muepruocts ten. [lepssiit 3akon Herotona. Macca. Macca—Mepa
MHEPTHOCTH U Mepa CIIOCOOHOCTH TeJla K TPaBUTAL[MOHHOMY B3aUMOJEHCTBHIO. MeToibl
u3MepeHus maccol Ten. Kunorpamm.

Cuna xak Mepa B3aumojieicTBus Ten. Cuina — BeKTOpHas BelrurnHa. Enqununa cuisl —

HbIOTOH. 3mMepenue cuiibl o nedopmaruu npyxunbl. Cuna ynpyroctu. [IpaBuiio

cnoxkeHus cuii. Bropoii 3akon HeroToHa.

Tperuii 3akoH Herorona. Cuna tpenus. Cuna TKecTH. 3aKOH BCEMUPHOI'O TATOTEHUS.
JHemoncmpayu

BzaumopeiicTBue Tel.

SIBneHMe NHEPLMH.

3aBUCUMOCTB CHUJIBI YIIPYTOCTH OT Je(OpPMAaLIUU MPYKHUHBI.

CnoxxeHue CHIl.

Bropoii 3akon HeroToHa.

Tpernii 3akoH HproTOHA.

CBoboaHoe najieHue Ten B Tpyoke HeroToHa.

HesecomocTs.

Cuna tpeHus.

Jlabopamopnan paooma

3. UccnenoBanne 3aBUCUMOCTH CHITBI TSDKECTH OT MACChI TEJa.

4. CnoxeHne Cuil, HallpaBJIEHHBIX BAOJIb OJHON NPSIMOM U MOJ YIJIOM.

5. UccnenoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH OT YAJIMHEHUS IPY>KUHBIL.

N3mepeHne KECTKOCTH IPYKUHBL.



6. MccienoBaHue CUIIb TPEHUS CKOJIbKeHHS. M3Mepenue ko puimenTa TpeHus CKOIbKEHUS.

3AKOHbI COXPAHEHUSA B
MEXAHUKE (16 4)

Nmmynbe. 3akoH cOXpaHeHHs UMITyJibca. PeakTuBHOE ABUKEHUE. DHEPTHsL.
Kunernueckas sneprus. [lorenunansHas sHeprus B3aumoieiicTByromux tei. Padora kak
Mepa U3MEHEHHUS SHEPruu. MOmHOCTh. MeTonbl u3MepeHus paboThl U MOIITHOCTH.
3aKOH COXpaHEHHUs
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu
3aKOH OXpaHEHUs UMITYJIbCA.
PeaktuBHOE NBHXKEHUE.
H3meHeHune sHepruu Teja Mpu COBEPIIEHUN PadOTHI.
[IpeBpalieHuss MEXaHUYECKOW SHEPTUU U3 OJTHOU
(dbopMBbI B IpyTyr0. 3aKOH COXPaHEHHS SHEPTHH.
Jlabopamopuasa paboma
7. I3MepeHne MOIIHOCTH YeJIOBEKa.

MEXAHUYECKHUE KOJEBAHUSA U
BOJIHBI (13 4)

Mexannueckue KosnebaHus. AMILIUTY/A, IEPUOJ] U YyacToTa Kosiebanuil. ['apmonnueckue
konebanus. [IpeBpaienus sHeprun npu konedanusx. [lepuoapt konedaHuiit HUTSHOTO U
IPYKUHHOI'O MasiTHUKOB. MexaHnueckue BOJIHbI. Buibl Mexannueckux BosiH. OCHOBHbIE
XapaKTEepUCTUKU BOJH. CBsI3b MEK/Yy CKOPOCTBIO BOJIHBI, IJTMHOW BOJIHBI U YaCTOTOU. 3BYK.
Pacnipoctpanenue u orpaxkeHue 3Byka. ' poMKOCTb, BBICOTa U TEMOP 3BYKa.

Hemoncmpayuu
Mexanuueckue KoneOaHusl.
Konebanus MaTeMaTUYeCKOTo U MPYKUHHOTO MAasTHUKOB.

[IpeobOpazoBanue sHEPTUU PU KOJICOAHUSX.

BrinyxaeHHble KoneOaHusl.

Pe3onanc.

MexaHn4ecKHre BOJHBI.

IToniepeunsle ¥ MPOIOJIBHBIE BOIHBI.

3BYKOBBIE KOJIeOaHUsI.

VYcnoBus pacipocTpaHEHUs 3BYyKa.

Jlabopamopnuvie pabomot

8. 3yueHue kosnebaHuit HUTSHOTO MasiTHUKA U U3MEPEHHE YCKOPEHUsI CBOOOTHOTO MAACHUSI.
9. U3zyuenue konebaHui IPYKMHHOTO MasiTHUKA.

ATOM U ATOMHOE SA1PO (13 4)

Crpoenune atoma. OneiTel Pezepdopna. [Inanerapuas mogens aroma. JInneituarsie
ontuueckue cnekTpsl. [lornomenune u ucnyckanue ceera aromamu. CTpoeHHE U CBOWMCTBA
aToMHBIX A1ep. CocTaB aTOMHOrO sipa. 3apsJ0BOE U MacCOBOE UUCIA. SIepHBIE CUIIBI.
Jedext macc. DHeprus cBsI3M aTOMHBIX siiep. PaanoakTuBHOCTh. Anb(a-, 6eTa- 1 raMma-
n3nydenus. [lepuon nomypacnana. MeToibl peructpanuu SAEpHbIX U3IydeHnd. A nepHas
sHeprus. SnepHble peakuuu. JleneHne u CUHTE3 A11ep.

Wcrounvkny sHeprun ConHua v 3Be31. SnepHas sHepreTuka. BimsHue pagnoakTHBHBIX
U3JIY4YEeHUH Ha KHUBBIE OPraHU3MbI. DKOJOTHUYECKHE MTPOOIeMbl pabOThl aTOMHBIX
ANEKTPOCTAHIIUH.

Jemoncmpavyusn

Mopenb onbiTa Pezepdopaa.

Jlabopamopnan paooma



10. HabGmroneHre TMHEHYATHIX CIIEKTPOB H3TyUCHUS.

CTPOEHME H 3BOJIOIUA
BCEJIEHHOH (5 u)
Bunumele nBuxeHuns HeOecHbIX cBETUII. ['eonieHTprueckas U reJIMoLeHTpUIecKas
cuctembl Mupa. Coctas u crpoenue CosiHedHO cucteMbl. Pu3nueckas Ipupoia HeOECHbBIX

ten ConHeuHo cucteMsl. [Ipoucxoxnenue Conneunoi cuctembl. dusnueckas npupoja
CouHia u 3Be311. CTpoeHue 1 3BOTIOLNS BeeneHHoi.

HoaroroBka k I'ocynapcTBeHHOI (IPOMeKYTOUHOI) HTOroBOM arTecTanuu (9 4)
IIpome:xxyTounasi arTecTanus 3a Kypc 9 kiacca (tect) Peseps yueonoro spemenn (3 4)



TemMaTnuyeckoe MIIAHNPOBaAHUE

HasBanue Oiioka /
paszzena / MoIyis

Hazsanue TeMbl

KonnuecTBo yacoB

7 xiacc / 68 yacoB

Ousuka u puznvecKue ®dusnka v GU3NIECKHUE METOIbI U3YICHUS 6
METO/Ibl U3YUCHUS TIPUPOIBI
TIPUPOJIBI
CtpoeHue BeniecTBa CtpoeHue BeniecTBa 4
Mexanndeckue sBiaeHusl | JIBM)KEHHE M B3aUMOACHCTBUE TEI 22
(54 gaca) HaBnenue. 3akoH ApxuMena U riaBaHue 19
TeJ
Pabota u sneprus 13
ITogBeaeHue UTOroB yueOHOTO roja 2
PesepB yueOHOrO BpemeHu 4
8 kiacc
TeroBble siBieHus 17 4. | TensoBblie SABICHUS 17
DNeKTpOMAarHUTHBIE DNEKTPOMArHUTHBIC SIBJICHUS 30
siBieHust 304
Onrudeckue sBieHnus 18 | Onrudeckue siBICHUS 17
q,
[TonBeneHue UTOroB yueOHOro roja 2
Pe3epB yuebHOro BpemeHu 4
9 kmacc/ 102 gaca
Mexannueckue sBieHus | MexaHnueckoe NBIKEeHHUE (KMHEeMaTHKa) 18
3aKOHBI IBFOKCHHS M CHIIBI (JTMHAMHUKA) 25
3aKOHbBI COXpPaHEHUs] B MEXAHUKE 16
MexaHndeckrue KojaeOaHusl U BOJHBI 13
KBanTOBBIC sIBIICHUS 12
Crtpoenue u 3Bosmonus Beenennoi 4
[ToaroToBka k rocyaapcTBeHHoO# urorosoit | 11
aTTeCcTaluu
ITonBeieHne UTOroB yueOHOro roja 2
PesepB yuebHOTO BpemeHu 4




