MNoanucaH: BaHeeny Enena
OpbeBHa

OcHoBaHve: OQupekTop,
YpocTtosepsitownin LeHTp YK,

o bcol reh e e o be 8 MMHUCTEPCTBO IMPOCBEIIEHUS POCCUIACKOM ®EJEPAIIUA
P 5025.00.21 12:34-10+1200 MunucTepcTBo 06pazoBanus Kamuarckoro kpas
VYnpasnenue oopazoBanus aaMuHucTpanuu [lerponasioBck-KaMyaTckoro ropoJckoro okpyra
MyHuIMIIaIbHOE aBTOHOMHOE 00111€00pa30BaTeIbHOE YUPEKACHUE

«Cpennsist mkona Ne 28 umenu I'.®. Kupauiesa»

AHHOTanMs K padoueii mporpamme
1o yueOHomy npeamery «@usuka 9 kiace»

Pabouas mporpamma no yueOHOMy mnpeametry «®Pusnkay o0sg3aTeNbHOW NPEIMETHOM 001acTH
EcTecTBeHHbIE HayKH pa3padOTaHa Ha OCHOBE CIEIYIOUIMX HOPMAaTHBHO-METOJUYECKUX

MaTepUajoB:
1. ®enepanpubiii 3akoH oT 29.12.2012 N 273-®3 «0O6 oOpa3oBanuu B Poccuiickoit
denepaunmn»

2.  O®enepanbHBIE TOCYJApCTBEHHBIN 00pa3oBaTEeNbHBIA CTaHAAPT OCHOBHOTO OOIIEro

oOpa3oBaHusl, yTBEpkIeH npukazom MunoOpHayku PO 17 nexadpst 2010 r. Ne 1897.
3. VYuebnniit mman MAOY «Cpennsis mikona Ne 28 umenu ['.®. Kupaumesa» na 2022-2023
y4eOHBII roj.

4, [Tonoxenue o pabouux mnporpammax MAOY «Cpennsis mkona Ne 28 umenu [.O.
Kupauuiena»

5. [TIporpammsl Boctiutanusda MAQOY «Cpennsis mkona Ne 28 umenu ['.®. Kupauiesa»

6. ABTOpCKas yueOHasi mporpaMma OCHOBHOTO 00111eT0 00pa3oBaHusl 0 PUHKE

5- 9 xnaccer A.B. Ilepeimikuna, E.M. I'ytauk, .., M.: <MJIEKCA», 2016;

[Iporpamma no ¢usuke nus 9 kimacca peanusyercss B TEUEHHHM IoJla U paccudTaHa Ha
MpernoAaBaHue 1Mo 3 4aca B HEACITIO.

PabGouass mporpamma paspabotanHa yuuteneM ¢(usuku Beiciiel kateropuu HOpbeBoi
Onbro#t JIbBOBHOW M ompenensieT OpraHu3alHio EeATeIbHOCTH YYUTENIeM B IIKOJE y4eOHOMY
npeamety «dDuznkay.

[To mporpamme mpeaycMOTPEHO MPOBEACHHE 5 KOHTPOJIBHBIX paboT u 11 mabopatopHbix
pabor.

[IpenonaBanue Kypca OpUEHTUPOBAHO Ha UCIOIb30BaHue Y MK, B KOTOPBIN BXOIAT:

1. Yuebnuk «®duszuka» 9 knacc. Asrop A.B. [lepsiikun, E.M. I'ytauk. M., JIpoda, 2018r.

[Iporpamma BkIItO4aeT B ce0s: MOSICHUTENIbHYIO 3aIIUCKY, COJIepKaHUe y4eOHOro npeaMera,
IJIaHUPYEMBIE pEe3yJIbTaThl OCBOCHHUS YYEOHOro MpeAMeTa, TEMAaTHUYECKOe IUIAHMPOBAHUE C
yKa3aHUEM KOJMYECTBa aKaJEMUYECKUX YaCOB, OTBOJAMMBIX HA OCBOCHHE KaXAOW TEMbI y4eOHOTrO
NnpeAMeTa, M BO3MOXKHOCTh HCIIOJNB30BAaHUSA IO HJTOM TEME JJIEKTPOHHBIX (LHU(PPOBBIX)
00pa3oBaTeIbHBIX PECYPCOB.

Pabouasi mporpaMMa oOCy>KJ€Ha W TMpPUHATA PEIICHUEM METOJUYECKOr0 OOBEIMHEHUS U
corjacoBaHa 3aMECTUTENIEM IUPEKTopa Mo ydeOHo-BocmuTareabHo pabote MAOY «Cpenuss
mikoJia Ne28 umenu I'.®. Kupauiena»
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MHUHHUCTEPCTBO MPOCBEIEHUSI POCCUMICKOM ®EJEPAIIMA
MunucrtepcTBo oOpazoBanus KamMmuaTckoro kpast
VYnpasnenue oOpa3oBanus agMuHUCTpaiuu [lerpomnaBnoBck-KaMuaTcKkoro ropoickoro okpyra
MyHununagbsHOe aBTOHOMHOE 00111e00pa30BaTeNIbHOE YUPEkKACHUE
«Cpennsist mkona Ne 28 umenu I'.®. Kupauiesa»

I[IPUHATO COI''TACOBAHO VTBEPXJALIO
PemienreM MeTOaUYECKOTO 3aMecTuTeNh TUPEKTOpa Jupexrop
O00BETMHEHUS yUUTENeH no YBP
0O0IIIECTBEHHBIX Y €CTECTBEHHBIX E.1I0. Caukuna E.1O. Banesuu
HayK
PykoBoautens MO [Tpuxkas Ne [Tpuxas Ne
B.B. Kamapaun
[Tporokomn Nel ot 29 aBrycra 2022 rona ot 30 aBrycra 2022roga

ot 26 aBrycra 2022 roxa

PABOYAS ITPOT'PAMMA
y4eOHOT0 MpeaMeTa
«Du3ukay
1 9 KJ1accOB OCHOBHOT'O 00IIero o0pa3oBaHMs
Ha 2022-2023 y4eOHbIi 1O

Cocrasutens: FOpsesa Onbra JIbBoBHa
yuuTenb pU3uKu

[TerponasnoBck-Kamuarckuit
2022
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INOACHUTEJIbBHAS 3AIINCKA

[NEPEYEHb HOPMATHUBHbBIX IIPABOBBIX AKTOB, PEITIAMEHTUPYIOUIUX PA3PABOTKY
PABOYEN ITPOI'PAMMbI YYEBHOI'O ITPEJIMETA «DU3HKA»:

1. ®depnepanbHblit 3ak0H 0T 29.12.2012 N 273-D3 «O6 obpazoBanuu B Poccuiickoit deneparium

2. @denepallbHBI  TOCYIapCTBEHHBI 00pa30BaTeIbHBIA CTAaHAAPT OCHOBHOIO oO0Immero oOpa3oBaHus,
yTBepKJIeH nprukazoM Munoopuayku PD 17 nexabps 2010 r. Ne 1897.

4. VYuebnsiit mman MAOY «Cpennsist mikona Ne 28 umenu I'.®. Kupaumesa» na 2022-2023 yueOHbIi rof.

5. [Tooxenue o pabounx nporpammax MAOY «Cpennsis mkosa Ne 28 umenu I'.®. Kupaumniera»
6. [Iporpammer Bociutanust MAOY «Cpeansist mkona Ne 28 umenu I'.®. Kupauiesa»
7. ABTOpCKasi yuyeOHasi MporpaMMa OCHOBHOTO 00Iiero oopasoBanus 1o (usmke 5 - 9 kiaccsl A.B. Ieppimkuna,

EM. I'ytauk, I".4., M.: «1JIEKCA», 2016;

LEJIN 1 3AJJAYU U3YYEHUA YYEBHOI'O KYPCA

K nanpaBieHuio mepBOCTENEHHON 3HAYMMOCTH NPH peau3alii 00pa3oBaTEeNbHBIX (PYHKIUA mpeaMera
«Pu3uKa» TPaAULMOHHO OTHOCAT (hopMUpOBaHHE 3HAHUN OCHOB (PU3MUYECKON HAYKH KakK 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, MPAKTUUYECKON AESITEIbHOCTH YEJIOBEKAa W KaK OJHOTO0 U3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3agaya npenMeTa COCTOUT B (DOPMUPOBAHMM CUCTEMbI (PU3MUECKUX 3HAHMM — BaXHEWIIMX (DAKTOB, MOHATHIA,
3aKOHOB M TEOPETHUYECKUX MOJOKEHUH, TOCTYITHBIX 0000MEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, sS3bIKa HAyKH,
3HaHUI O Hay4yHBIX METOJaX M3y4eHMs (PU3MUYECKHUX SIBICHUH U 3aKOHOB IPUPOABI, a TaKKe B (OPMUPOBAHUU U
pa3BUTUH YMEHHH U CIIOCOOOB JESTENbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHWEM, HAOIIOJAEHHEM M IPOBEICHUEM
(GU3MYECKOT0 HKCIEPUMEHTa, COONIIOJIEHHMEM MpaBWil 0e30IacHOro oOpamllieHus ¢ (U3NYECKUMHU TellaMu U
BELIECTBAMU B IOBCEHEBHOM KU3HU.

Hapsany ¢ 5TuM 11enu u3ydeHus mpeaMera B porpaMMe YyTOUHEHbl M CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MPUOPUTETOB B CHCTEME OCHOBHOTO 00111er0 00pazoBanusi. CeroHs B 00pa3oBaHUK 0CO00 3HAUNMON MPU3HAETCS
HaIpaBJIEHHOCTh OOYYEHHs Ha Pa3BUTHE U CaMOpa3BUTHE JIMYHOCTH, (OPMUPOBAaHUE €€ MHTEIEKTa U OO0Ien
KyJIbTypbl. OOyueHne YMEHHUIO YUUTHCS U IMPOJI0JIKATE CBOE 00pa30BaHUE CAaMOCTOSTENIbHO CTAHOBUTCS OHOM U3
BaXHEHIINX QYHKIMM y4eOHBIX IPEIMETOB.

B cBs3M ¢ 3TUM IIpH U3Y4YEHUH NpeMeTa B OCHOBHOM 1IKOJIE JOMHHHUPYIOLIEee 3HaYeHne IpuoOpes Takue
LEJH, KaK:

- (opMHpOBaHUE UHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYAHUYECTRY,
CaMOCTOSITEIbHOMY IPUHATHIO PEIICHUH, CIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIFOLIUMCS YCIOBUSM KU3HU;

- HampaBJeHHOCTh OOYy4YeHHMs Ha CHCTEMaTHMYecKoe MpPUOOILIeHHE YydJaluxcs K CaMOCTOATENbHOM
MO3HABATEIbHON JEATENIbHOCTH, HAY4YHBIM METOJaM IO3HAHUS, (QOPMHUPYIOIIMM MOTHUBALIMIO M pPa3BUTHE
CHOCOOHOCTEH K PU3UKE;

- o0ecrieueHre YCIOBUHM, CIOCOOCTBYIOIIMX NPHOOPETEHUIO OOYUYAIOMIMMUCS OMBbITa pPa3zHOOOpa3HOU
NeSITeIbHOCTH, TO3HAHUS M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIUH), HMMEIOLINX
YHUBEPCAJIbHOE 3HAYEHUE JIJISl PA3IMYHBIX BUJIOB IE€ATEIbHOCTH;

- opMHpOBaHUE YMEHUI OOBSICHATH U OLIEHUBATDH SIBICHUS OKPY)KAIOIIET0 MUPA HA OCHOBAHUU 3HAaHUH U
OTIbITA, MTOJIYYEHHBIX IPU U3YYEHUU (DUBHUKU;

- (GopmupoBaHue y 00y4aromuXxcs T'yMaHUCTHMYECKHX OTHOIIEHUH, MOHMMAaHUS LIEHHOCTH (DU3MYECKHX
3HAHUU JJI BBIPAOOTKU 3KOJIOTUYECKH 11€JIECO00PA3HOT0 MOBEJACHHS B OBITY U TPYAOBOM JNEATENBHOCTH B LENSIX
COXPAHEHHUS CBOETO 37J0POBbs U OKPYXKAIOUIEH IPUPOJHON CPEIBL;

- pa3BUTHE MOTHBAlUU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO M CAMOBOCIHMTAHHUIO Ha OCHOBE
YCBOCHMSI OOIIEYETIOBEYECKHX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduis U HampaBIEHHOCTH
JalbHENUIero o0y4yeHusl.

MECTO YYEBHOTI'O IPEAMETA

B cucreme oOmiero obpazoBanus «®Puznka» Npu3HaHA 00sM3aTENBHBIM y4EOHBIM IMPEIMETOM, KOTOPBIN
BXOJIUT B COCTaB MpeIMETHOH o0mactn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

VY4eOHbIM IUIaHOM Ha €€ u3ydeHue oTBeneHo 99 yueOHBIX yacoB — 10 3 4. B Heneno B 9 kiacce. B Tom
qucie 5 KOHTPOJBHBIX paboT, BXOAHOW MOHHTOPHHI KAaueCTBAa OCTAaTOYHBIX 3HAHHH W UTOTOBYIO KOHTPOJIBHYIO
paboty u 5 1abopaTopHBIX paboT.
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YMK YYEBHOI'O INPEJAMETA JUIA TEJATOTA
1. Vuebnuk «®usuka» 9 kmacc. ABrop A.B. Ilepeimkun, E.M. I'ytauk M., Ipoda 2018.

2. ABTOpCKas ydeOHas mporpaMma OCHOBHOTO o6iero oopasosanus o ¢usuke 5 - 9 kinaccel A.B. Ilepeikuna, E.M.
I'ytaux, I'.41., M.: <WJIEKCA», 2016;

3. CoopHuk 3amay o ¢usuke Kk yaeOnukam A.B. [epeimkuna «®@usuka» 7,8,9 xinaccel. M., «Ox3amen» 2018.

4. KontponpHbie padoThl o pusuke 7-9 knaccel. ABTopsl: A.E. Mapon, E.A. Mapon, M. IIpocsemnienue 2014

5. ®U3UKA. Konrtpomabusie paboTsl B HOBoM popmare. M. «Mutemnekt-Lientp» 2014

6. O.1. I'pomueBa. Tectsl o pusuke 9 knacc. K yue6nuky A.B. Ilepeimkuna, E.M. I'ytaHuk «®usukay» 9 kiacc.
M., «BOk3amen» 2018.

7. O.M. I'pomueBa. KoHTponbHBIE M camMocTOsATENbHBIE paboThl 1o ¢usuke 9 kmacc. K ydeOHuky A.B.
[lepbimkuna, E.M. I'yrHuk «®usuka» 9 kinace. M., «Ox3amen» 2018.

YMK YYEBHOTI'O ITPEJAMETA JUIA OBYYAIOIIETOCA
1. Yyeonuk «duszukay 9 xknacc. Asrop A.B. Ilepeimkun, E.M. I'yrauk. M., JIpoda 2016.
2. CoopHuk 3amay o ¢usuke Kk yaeOnukam A.B. [epeimkuna «®@usuka» 7,8,9 xinaccel. M., «9Ox3amen» 2018.

®OPMbI YUETA PABOYEM ITPOI'PAMMBI BOCIIUTAHW I

Pabouas mporpamma coctaBieHa ¢ ydyeroM Moayis «llIkonbHelii ypok» IIporpammsl Bocnutanus MAOY
«Cpennsas mkona Ne28 umenu ['.®. KupaumieBa», B KOTOPOM TpeNCTaBICHBI BUIBI U (OPMBI JEATEIBHOCTH,
o0ecreynBaroIUe peaan3aliio BOCIUTATEIbHOIO MOTEHIMAala YPOKa.

JU1st TOCTHKEHUST BOCIIUTATEIbHBIX 3a/1a4 YPOKA UCIIOIb3YIOTCS COLMOKYJIBTYPHbIE TEXHOJIOTUU:

TEXHOJIOTUS IIPUCOCINHEHUS,

TEXHOJIOTHUS Pa3BUTHS LIEIOCTHOTO BOCIIPUATHS U MBIIUICHUS,

TEXHOJIOTHUS Pa3BUTHSI UyBCTBOBAHHS;

TEXHOJIOTHUS Pa3BUTHsI MOTHBALUH,

TEXHOJIOTHUS Pa3BUTHS INUHOCTH,

TEXHOJIOTUS PA3BUTHS TPYIIIIbL;

TEXHOJIOTHUS Pa3BUTH pecypca ycrexa.

COJEPKAHUE YYEBHOI'O ITPEJIMETA

KPATKAA XAPAKTEPUCTUKA COAEPXXAHUA YYEBHOI'O ITPEJIMETA
3akoHbl B3auMoAeicTBHSI U IBHKeHus1 TeJ1 (41 yac)

MarepunanbHas Touka. Cucrema orcuera. [lepememenne. Onpenenenne KOOPAUHATH JBUKYLIETOCS
tena. [lepemenienne npu npsMoJIMHERNHOM PaBHOMEPHOM ABWKEHUU. Pemenne 3anay. [IpsmonuueitHoe
PaBHOYCKOpEHHOE JIBH)KeHUE. Y ckopeHue. CKOpoCTh MPSMOJIUHEHHOIO PaBHOYCKOPEHHOTO JIBUKEHUSI.
I'paduk ckopoctu. Pemienne 3aad Ha cKOpocTh U yckopeHue. [lepemenienne npu npsiMoIMHEHHOM
PaBHOYCKOPEHHOM JIBHKeHUU. [lepemerienre Tena nmpu npsMoJIMHEHHOM paBHOYCKOPEHHOM JIBU)KEHUU 0€3
HavyaJlbHOU CKOpOCTH. OTHOCHUTENBHOCTD ABMXKEHUS. Pemenue 3a1ay Ha nepemenienne. MHepuuanbHble
cucrtembl orcuera. [lepssiit 3akon Hetorona. Bropoit 3akon Hetorona. Tperuit 3akon Hetotona. CBobogHOE
najzeHue ten. JIBukeHue Tena, OpoleHHOro BEpTUKAIbHO BBEPX. 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHUE
cBOOO/IHOTO Na/IeHUs Ha 3eMJle U JpyTrux HeOecHBIX Tenax. [[BuxkeHue tena no okpykHocTu. MickyccTBeHHbIE
cnyTHUKH 3emiu. Mmmynbc Tena. 3akoH COXpaHeHHs UMITyJbca. PeakTnBHOE nBH>keHME. PakeTsl. BeiBoa
3aKOHA COXPaHEHUS ITOJIHOM MEXaHUYECKON YHEPrUU.

JlabopaTtopHnas padota Ne 1. «MccinenoBanre paBHOYCKOPEHHOTO JABMKEHUS 0€3 HAYaIbHOW CKOPOCTH.
JlaGopaTtopHnas pabota Ne 2. «3mepenne yckopeHust CBOOOTHOTO TaICHUS.
KonTtponbHas padora Ne 1. «OCHOBBI KHHEMAaTHUKI

KonTtponsHas padora Ne 2. «OCHOBBI TUHAMUKH.
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Mexann4yeckue KojJae0aHUsl M BOJIHBI, 3BYK (12 yacoB)

Konebarenproe neumxeHue. CBoOOIHBIC KoNeOaHMs. BeMMUuHbI, XapakTepu3yIone KoineOaTebHOe TBUKEHHE.
[IpeBparienre 3HEpruy Npu KoyiebaTenbHOM JIBWXKEHHH. ['apMoHUUeckue KoiebaHus. 3aTyxaromue KoueOaHusl.
Benyxnennsie konebanus. Pe3zonanc. Pacnpoctpanenue konebGanmii B cpeme. Bommsl. [lpogonbHbie u
nornepeyHble BONMHBL JlnmuHa BoOmHBL. CKOPOCTh pacHpOCTpaHEHUs BOJIHBL. VICTOYHHMKH 3ByKa. 3BYKOBBIE
kosnebanus. Beicota, TeMOp U TpoMKOCTh 3ByKa. PacmpocTtpanenue 3Byka. OTpakeHHe 3ByKa. DX0. 3BYKOBOU
pe30HaHC.

Jlaboparopnas padora Ne 3 «MccnenoBaHue 3aBUCUMOCTH MEPHOJA U YACTOThI CBOOOAHBIX KOJIeOaHUI HUTSHOTO
MasTHHKA OT €T0 JJIUHBI».

Kontponbnas padota Ne 3 «MexaHndyeckue KojieOaHUsI U BOJTHBI, 3BYK».
DJIeKTPOMArHUTHOe 1oJie (22 yaca)

MarnuTHOE T0JIe U ero rpaduueckoe n3odbpaxenue. Hampapnenue Toka 1 HanpaBieHUE JUHUN €ro MArHUTHOTO
nosis. [IpaBmwiio OypaBumka. [IpaBuno mpaBoit pyku. OOHapyKEHHE MAarHUTHOTO TIOJS IO €ro JCWCTBUIO Ha
anekrpudeckuil Tok. Cuna Ammnepa. IlpaBuio neBoi pyku. MHAyKIMS MarHuTHOro mojsi. MarHuTHBIA MOTOK.
SIBnenue snekrpomMarHuTHOW MHAYKIMM. HampaBnenune mHayknuuoHHoro toka. Ilpasuno Jlenna. Ilonyuyenue u
nepegada nepeMeHHoro 3JIeKTpUUecKoro Toka. Tpanchopmarop. DIeKTpOMarHUTHOE 10JIe. DJIEKTPOMarHUTHbIE
BOJIHBI. ODJIEKTpOMarHuTHas mpupoaa cBera. [lpenomnenue cBera. Pu3NYECKUN CMBICH [OKA3aTems
npesnomiuenus. Jlucnepcus ceera. LlBera ten. Tumbl ontrdeckux crnekTpos. [lornonenne u ucryckaHnue cBera
atoMaMmu. IIpoucxoxneHne TMHEHYaThIX CIIEKTPOB.

Jlaboparopras pabota Ned «l3ydeHune SBICHUS dJEKTPOMATrHUTHON MHTYKITU)
KonTponbnas padota Ne 4 «31eKTpOMarHuTHOE MOJIEY.
Crpoenne atoMa u aTOMHOI0 siipa. Ucnosb30BaHue 3Hepruu aToMHbIX siaep (15 yacos)

PagunoaktuBHocTh. OnbIT Pezepdopna. Monenu aromoB Tomcona u Pezepdopna. PaguoakTuBHbIe NpeBpalieHus
aTOMHBIX si/iep. DKCIIEpUMEHTAIIbHBIE METOABI HccieoBaHus yacTull. OTKpbITHE MPOTOHA U HeWTpoHa. CocTaB
aTOMHOTO snpa. Saepubie cuiibl. DHeprus cBs3u siapa. Hedekt macce. Jlenenue simep ypana. Llemnast peakius.
SAnepusiii peaktop. IIpeobpazoBanue BHYTpEHHEH dHEPTUHM aTOMHBIX SIIEP B AJIEKTPUUYECKYIO SHEPIHI0. ATOMHAs
JHEpreTHka. bruonorndeckoe feicTeue paarannu. 3aKOH paJuOaKTUBHOTO pacnaja. TepmosaepHas peakuus.

Jlaboparopnas padota Ne 5 «3yueHue TpeKkoB 3apsKEHHBIX YACTHIL I10 TOTOBBIM (OTOrpapusim».
KonTponbnas padora Ne 5 «CtpoeHne aToMa U aTOMHOTO sIIpay.
Crtpoenue u 3Boonusa Beesiennoi (5 yaca)

CocraB, cTtpoenue u npoucxoxjaenne CosHeuHoU cuctembl. bonbiine muanersl ColHEUHOM cucTembl. Masbie
tena ConHeunoit cucteMbl. CtpoeHue, uznydenuss u 3Bomouuss ConHua u 3Be37. CTpO€HHE U HBONIOLUS
BCEJICHHOM.

IMoBTopenue (2 uac) IloBTopeHME MEXAaHMYECKHMX, SJIEKTPOMATHUTHBIX, ONTUYECKUX, KBAHTOBBIX SIBICHUM.
Peseps (2 yaca).

METATIPEAMETHBIE CBA3W YYEBHOI'O ITPEJIMETA

VY4yer MeTanpenMeTHBIX CBs3ell yCTpaHsSeT Pa300IIEHHOCTh IIKOJBHBIX MPEIMETOB, MO3BOJSIET KaKIOMY
YUUTENIO MOAJIEP)KUBATh MHTEpEC K APYruM He "cBouM' mpenMeram. 3HAHUS y4alIUXCS CTAHOBATCS IIyOke U
npoyHee. J[eTH He 4acTo CBA3BIBAIOT pa3pO3HEHHBIE (PAKThI, KOTOPbIE Mbl COOOIIAEM B paMKaxX OJHOTO IpeIMeTa.
Otcroga BbIBOJA: OOJBIIMHCTBO HAIIMX YYEHHKOB B IIpoliecce OOy4YeHHS HE HCIOJB3YIOT BaKHEHUIIYIO
MHTEJUIEKTYaJIbHYI0 CIIOCOOHOCTh YEIOBEKa- CHOCOOCTBOBATH K CPAaBHEHHIO, AHAIM3Yy M KIACCU(PHUKALMU
norydaemMoin u3BHe nHpopManun. OTCroaa BO3SHUKAIOT safiaau:



1. [TomMoup ydammumcsi YCBOUTh COBOKYIHOCTHh (DAKTOB W SIBJICHHUH B MX Pa3BUTHUH, OBJIAJETh OOIIEH KapTHHOM
MHUpa.

2. IIoKOHYHUTH ¢ Pa300IIEHHOCTHIO MKOJBHBIX MPEIMETOB.
3. I1oBBICUTH UHTEPEC K YUEHUIO U K IIPEMETY.

4. TIOBBICHTH TPAKTUYECKYH) HaNpaBJICHHOCTh oOy4yeHHs. @Du3MKa HEpa3pblBHO CBs3aHA C MaTEMAaTHKOM.
MaremaTrka naeT (pU3MKE CpencTBa M IMPHEMbl TOYHOTO BBIPAKECHUS 3aBHCUMOCTH MEXAY (QHU3UYECKUMHU
BEJIMYMHAMHU, KOTOPBHIE OTKPBIBAIOTCS B PE3yJdbTaTe OJKCIEPUMEHTA WM TEOPETHUYECKUX HCCIICOBAHMIA.
[Iporpamma 1o (Qu3MKE COCTaBle€HAa TaK, YTO OHA YYMTHIBAGT 3HAHHUS yYalluxXxcs [0 MaTeMaTHKe.
MetanpeameTHpie CBsI3M (PU3UKKM U MATEeMAaTUKH MOXXHO KJIacCH(PHUIIMPOBATH HA YpOBHE: a) 3HaHWi; 0) BUIOB
ACATCIIBHOCTH. HepBBIC U3 HUX PACKPBIBAIOT MNOCPCACTBOM sA3bIKA, 3JICMCHTOB TCOPHUU U HpI/IKJIa[[HOfI
uHpopmanuu. OCHOBHBIE TPYIHOCTH, BO3ZHHUKAIOIIME TPU peAM3allMl METANpPEeIMETHBIX CBS3€d M0 JHMHUU
"MaTemaTHuKa-puznka';

1. ®usnyeckue MOHATHA, UCIIOJIB3YEMbIE HA YPOKaX MAaTEeMaTHKH, HE BCETJa CBOCBPEMEHHO C(OPMHUPOBAHBI B
Kypce (u3uKH, ¥ HAOOOPOT: MAaTEeMAaTUKH HE BCETJAa CBOEBPEMEHHO 3HAKOMST C MOHATUSMH W JEHCTBUSMH,
HEOOXOAMMBIMU JIJISl Kypca (DU3HKH.

2. B Kypce CI)I/ISI/IKI/I INPUMCHAOT TAaKHUC MATCMATHYCCKUC IIOHATHA, KOTOPBLIC B paMKax MaTeMaTHYeCKOM
IIporpaMmbl BOO6H_[C HC BBOJATCA.

3. HecorinacoBaHHOCTh TEPMUHOJIOTHH U 0003HAYEHUH B Kypcax MaTeMaTUKH U (PU3UKH.
4. B xypcax MaTeMaTHKU U (PU3UKU OJHU U T€ K€ MOHATUS OYYAIOT Pa3IU4HYI0 TPAKTOBKY.
5. Ctep:kHEBbIE UleU MAaTEMaTUKU HE BCEIJIa peallu3yroTcs B Kypce (pU3UKH.

[[Iupoko pacmpocTpaHEHO MHEHHE, YTO B INKOJIHHOM MPEMOJaBaHUM HHTErpanus (U3UKH C MaTeMAaTUKOU
BO3MOXXHA TOJBKO B KJIAcCaX C YIIyOJICHHBIM HM3y4EHHEM 3THX MPEeIMETOB. MBI, OJIHAKO, CYUTAEM, YTO OYCHD
MHOTHE 3JIEMEHThI UHTETPAllMi MOTYT CAeNaTh U3JI0KeHHe (PU3uKU OoJiee SICHBIM M JOCTYITHBIM Ha BCEX YPOBHSIX
e€ n3yuenus. OOIIEHNE CO MIKOJIBHUKAMH TOKa3bIBA€T, YTO HEMIOHMMAaHUE UMM KaKoro-aubo Bompoca U3 Kypca
(U3MKK YacTO CBSI3aHBl C OTCYTCTBHEM HAaBBIKOB aHaM3a (PYHKIIMOHAIBHBIX 3aBHUCHMOCTEH, COCTaBIEHHE U
pelieHrs MaTeMaTHYeCKHX ypaBHEHUH, HEYMEHHEM TMPOBOJIUTH anredpamdeckue mpeoOpa3oBaHUs H
reomerpuyeckue nocrpoenus. [lIkonpHas MaTremMaTKa NPakTUUECKU BE3JIE, K COXKAIEHUIO, COBEPLIEHHO OTOPBaHA
OT MoTpedHOoCcTeN (PU3UKH — KaK TI0 BBIOOPY MaTepuana, Tak 1O €ro TPaKTOBKaM, MOCTAHOBKE 3a7a4 U Pa3BUTHIO
HABBIKOB. MeToAnKa mpenoaaBanusi GU3NKH U MaTeMaTUKU MEPECeKalOTCs MPAKTUYECKH Ha Kaxaou Teme. J{ms
0osee GpyHIAMEHTATLHOTO YCBOEHHUS MPOTPaMMbl HEOOXOJIMMO MHTEHCHBHOE MCIOJIB30BaHHWE MAaTEMAaTHUECKOTO
amnmapata Ha ypokax (U3uMKM — MpH pacderax 3aaad U JabopaTOpHBIX PabOT, a HA ypOKaX MaTeMaTHKU
HUCIIOJIB30BATh (1)1/131/1%01(1/16 3aJga4du, OJIsd peHICHI/IH KOTOpBIX H€O6XOI[I/IM MaTeMaTI/I‘IeCKI/Iﬁ annapaT 10 TOI\/'I NI
WHOH TeMe.

Cpe,I[CTBa pea3aliu METalpCAMETHBIX CBsI3eM MOT'YT OBITh Ppa3JINYHbI:

* Bonpockl MeTanpeaMeTHOrO COJIEp KaHUs, HAIPABIISIOIUE NEATEIbHOCTh IIKOJIBHUKOB HAa BOCIIPOM3BEICHHE
paHee HM3YyYEHHBIX B JAPYrUX Yy4eOHBIX Kypcax M TeMmMaxX 3HAaHUM U UX NpPUMEHEHUE IMpPH YCBOEHHUH HOBOTO
MaTepHuana.

* MeranpeameTHble 3aaud, KOTOpble TPeOYIOT MOAKIIOUEHHS 3HAHUM U3 pasIuYHbIX MPEIMETOB WU
COCTABJIEHbl HAa MaTepHalieé OJHOrO NpeAMeTa, HO HCIOJb3YIOTCS C ONPENIEICHHON MO3HABaTEIbHOU LENBIO B
MpernojaBaHuM IPYroro mpeaMera.

* JlomamiHee 3ajiaHMe€ METANPEAMETHOTO XapakTepa — IMOCTAHOBKA BOMPOCOB HA Pa3MBIIUIEHHE, MOJTOTOBKA
cooOmieHuit, pedepaToB, H3TOTOBJICHHWE HAMNISIHBIX IMOCOOWH, COCTaBiIeHHE TaOJIUI], CXeM, KpPOCCBOPOB,
TpeOYIOMMX 3HAHUN METAPEeIMETHOTO XapakTepa.

* VueOHBIH OKCIICPUMCHT — C€CJIM MPECAMECTOM C€ro ABJISIFOTCA Ouoyiornyeckue OOBEKTHI M XHUMHUECKHE
((I)I/IBI/I‘-ICCKI/IG) SABJICHUS, IPOUCXOAAIINEC B HUX.
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CrocoObpl  mpuBIEYEHHUS 3HAHUN W3 JAPYruxX MpeaMeToB pa3nuuHbl. KoHKpeTus3anuss HMCHOIb30BaHUS
MeTanpeaIMETHbIE CBsA3eH B mpoiecce 00y4eHUs JOCTUTAETCS C MOMOIIBIO0 MOYPOYHOTO IJIAHUPOBAHUS, KOTOPOE
OCYIIECTBJISIETCSL C YUETOM BUJIA YPOKA C METANIPEAMETHBIMU CBSI3SIMU:

* (hparMeHTapHbIN, KOrjaa Jullb (parMeHThl, OTACIBHBIN 3Tall ypoka, TpeOyeT pealn3allu CBS3EH C APYrUMU
npeIMeTaMu;

* Y3JI0BOH, KOT/Ia Omopa Ha 3HaHHUS U3 JIPYTruX MPEAMETOB COCTABIISET HEOOXOAMMOE YCIIOBHE YCBOEHHS BCETO
HOBOT'O MaTepHaia Win ero 00001IeHNs B KOHIIE y4eOHOM TEMBI;

* CUHTE3UPOBAHHBIN, KOTOPBIA TpeOyeT CHHTE3a 3HAHUM U3 pa3HbIX MPEAMETOB HA NPOTSHKEHUM BCETO YpOKa U
CIEMAIBHO MTPOBOAUTCS [t 0000IIeHNsI MaTepraia psijia yueOHBIX TEM WIIM BCETO Kypca.

IJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS YYEBHOI'O TTPEJIMETA

OcBoenne yuyeOHoro mpeamera «®dusuka» NOHKHO oOecreunBaTh JAOCTHKEHHE HA YPOBHE OCHOBHOIO
o01iero o0pazoBaHus, JIMYHOCTHBIX, METAIPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIn4HOCTHBIE pe3yabTaThl

JInuHOCTHBIE PE3YNIBTAaThl OCBOEHHS IPOTPAMMBI OCHOBHOTO OOIIET0 OOpa30BaHHS JOCTUTAIOTCA B XOJIE
o0y4yeHus (PU3MKM B €AMHCTBE Y4eOHOM M BocnUTaTeNbHON aAeATesbHOCTH OpraHu3alil B COOTBETCTBUHU C
TPaJULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPHUHATHIMU B
o0IecTBe NpaBUJIaMU M HOPMAaMU TOBEAEHUS M CHOCOOCTBYIOT IPOLIECCAM CAMOIO3HAHUS, CaMOPa3BUTUS U
COLIMAIN3aluU 00yJaromuXCsl.

JIMuHOCTHBIE pe3yNabTaThl OTPaXka0T CHOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTU:

IIaTpuoTHYecKOro BOCIUTAHUSA

1) IEeHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJbTYpHOMY, UCTOPUYECKOMY M HAYYHOMY HaCIIEIMIO,
MOHWMaHMs 3HA4YCHUs (PU3UYECKOW HAyKM B IKH3HHM COBPEMEHHOTO OOMIeCTBA, CHOCOOHOCTH BIIAJETh
JOCTOBEpHON MH(popMalMeld O MepelioBbIX JOCTIXKEHUSX U OTKPHITHSX MHMPOBOM M OTEUYECTBEHHOM (PHU3HKH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOICTBE MHUpa 1 00IIeCTBA;

I'paiknanckoro BocnuTanus

2) mpeicTaBi€HMS] O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOUIEHMH B KOJUIEKTHBE,
KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO NOJE3HOM, yd4eOHO-HCCIIE0BATEIbCKOM, TBOPUECKOH MU
JIpYTUX BUAAX JAESITEIBbHOCTH; TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JAEATEIbHOCTH IPU BHIIOJHEHUH
y4eOHBIX, MMO3HABATEIbHBIX 337124, BBINOJHEHUH (PU3UYECKUX HKCIEPUMEHTOB, CO3JIaHMM YYEOHBIX IMPOEKTOB,
CTpEMJIEHMSI K B3aUMOIIOHMMAaHHIO M B3aMMOIIOMOUIM B Ipoliecce 3TOH Y4eOHOM NesTeNbHOCTH; FOTOBHOCTHU
OLICHMBATh CBOE IOBEJECHHE M IOCTYIKM CBOMX TOBApHILEH C MO3MLIMHM HPABCTBEHHBIX M IPaBOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCIEACTBUI MOCTYIIKOB;

IleHHOCTH HAY4YHOT0 TO3HAHUS

3) MUPOBO33pEHUYECKHUX MPEJCTABIEHUN O BEIIECTBE, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M COCTABJIIOLUIMX OCHOBY JJIsi TOHMMAaHHUS CYLUIHOCTH HAy4YHOH KapTHHBI MHpa; IpeJICTaBIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPO/IbI, B3AUMOCBS3SX YEJIOBEKa C MPUPOJHOM Cpesloil, 0 ponu pusuku
B [T0O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJyY€HUE HOBBIX 3HAHUMU 1O (pU3HKe, HEOOXOIUMBIX IS
00BsICHEHUS Ha0JII0JaeMbIX IIPOILIECCOB U SIBICHUM;

5) mo3HaBaTeabHOW, WHGOPMAIIMOHHOW W YWTATEIbCKOW KYJIbTYpbl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENTbHOW paboThl C y4eOHBIMM TEKCTaMH, CIPABOYHON JUTEPaTypoM, JOCTYMHBIMH TEXHUYECKUMHU
cpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYYEHHIO U TO3HAHHWIO, JIOO03HATETBHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUIO0, TPOEKTHON U UCCIIEIOBATEIbCKOM AESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBI€HHOCTH U
ypOBHS 00yueHHsI B JaJIbHEHIIEM;

®opMupOBaHUs KYJbTYPbI 310POBbS

7) 0co3HaHMS LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/I0POBBII
o0pa3 *HU3HU, OCO3HAHUS MOCIEACTBUI 1 HEPUATHUS BPEAHBIX MPUBbIUEK (YIOTPeOIEHUS aIKOToisl, HAPKOTUKOB,
KypeHHs), HeOOXOJMMOCTH COOJIOACHUS MpaBHJI O€30MaCHOCTH IMpU OOpaIleHUH C BEIIeCTBaMH B OBITY U
peanbHOM KU3HH;

Tpynosoro Bociuranus 10



8) MHTepeca K MPAKTHYECKOMY HM3YyYCHHMIO NMpodeccHil W TpyJda pa3iuyHOrO POAd, YBAKEHHE K TPYAY H
pe3yabTaTaM TPYAOBOM AEATENBHOCTH, B TOM YMCJIE Ha OCHOBE NPUMEHEHMs NPEAMETHBIX 3HaHUM IO (Qu3MKe,
OCO3HAaHHOTO BBIOOpa HMHIMBUAYAJIBHOW TPACKTOPUU MPOAOIDKEHHS O00pa3oBaHUsA C Y4ETOM JHUYHOCTHBIX
UHTEPECOB M  CHOCOOHOCTM K  (pU3MKE, OOLIECTBEHHBIX MHTEPECOB M  IOTPEOHOCTEH;  yCHEIIHOH
npo(eCCUOHATLHON JESITEIPHOCTH M Pa3BUTUS HEOOXOAWMBIX yMEHHUH; TOTOBHOCTh aJalTHPOBAaThCS B
npodecCOHATIBLHOM Cpelie;

JKOJIOTHYECKOI0 BOCIINTAHMUS

9) skosornyecku 1eaecoo0pa3sHOro OTHOLIEHUS K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emile, OCHOBE €&
CYLIECTBOBAHMSI, IOHUMAaHUS LIEHHOCTH 3J0pPOBOr0 U 0€30IacHOro o0pasa >KM3HH, OTBETCTBEHHOTO OTHOLIEHMS K
COOCTBEHHOMY (PU3MYECKOMY M ICUXHYECKOMY 3J0POBBIO, OCO3HAaHUS LEHHOCTH COOJIIOJCHMS IPaBUII
0e30macHOTO MOBEACHHS MpU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIHsIX, YIPOXKAIOUINX 30POBBIO U KU3HU
JIFOJIEH;

10) ctocoOHOCTH IPUMEHSTH 3HAHUSA, TIOTy4aeMble IPU U3yUeHUH (DU3UKH, JUI PELICHUS 33a]a4, CBI3aHHBIX
C OKpYXarolleil NMpUpOIHON CpefoH, MOBBILIEHNUS YPOBHS HKOJOTHYECKOM KyJbTYphl, OCO3HaHMS IJI00AIBHOIO
XapakTepa 3KOJIOIMYECKHX Mpo0IeM U IMyTel UX PelIeHHs: HOCPEACTBOM METOI0B (DH3UKH;

11) 3KOJIOrMUECKOro MBIIIJIEHNUS, YMEHUS PYKOBOJCTBOBATHCSA UM B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHON U
COLIMAJIBHOM ITPAKTHKE.

B cocraBe MeranpeaMETHBIX pPE3y/lbTAaTOB BBIACISAIOT 3HAUMMble JUIsI (OPMHPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHILMII, TMIIOTe3a, (aKT, cucTema, Impolecc, SKCHEPUMEHT U JIp.),
KOTOpPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NMpeaAMeTax M MO3BOJSIOT HA OCHOBE 3HAHUN M3 3THX
npeaMeToB (OPMHUPOBATh MPEACTABICHUE O IEJIOCTHONH HAY4YHOH KapTWHE MHpa, U yYHUBEPCAIbHbBIC Y4eOHBIE
neiicTBusl (TMO3HABaTEIbHBIE, KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpble 00eCHeunBaIOT (OPMHPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJIAHWPOBAHUIO U OCYILECTBICHUIO YUEOHON JeSITeIbHOCTH.

MeramnpeaMeTHble pe3ysibTaTbl OCBOEHHUSI 00pa30BaTeIbHONW MPOrpaMMbl 110 XMMHUU OTPAXKatoT OBJIAJCHHE
YHUBEpPCAJIbHBIMU [T03HABATEJILHBIMU JIEHCTBUSMHU, B TOM YHCJIE:

ba30BbIMH JTOrH4YeCKUMH e CTBUAMHU

1) ymMmeHueM ucrosib30BaTh MPUEMBI JIOTMUECKOTO MBIIIJICHUS [P OCBOCHMM 3HAHUM: PacKpbIBaTh CMBICI
¢u3NYeCKUX NOHATHHM (BBLAEATh MX XapakTepHble IPH3HAKH, YCTAHABIMBATh B3aUMOCBSA3b C JIPYTHMHU
MOHATHUSIMH), UCIIOJIb30BATh MOHATHA AJIsl OOBSICHEHUS OTHENIbHBIX (PAKTOB U SIBICHUMN; BBIOMPATh OCHOBAHUS U
KPUTEPHUH JUIs KJaccu(UKAIlUU BEECTB U (PU3NUECKUX SIBICHUI; YCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3U
MeX1y O0BEKTaMU U3YYEHHUS; CTPOUTDH JIOTUYECKHE PACCYKIACHUS (MHIYKTUBHBIE, €AYKTUBHBIE, 10 aHAIOTHH);
JIENIaTh BBIBOJBI U 3aKJIIOUEHUS;

2) yMEeHHEM NPUMEHSATH B IIPOLECCE TO3HAHUS MOHITHS (IIPeIMETHBIE U METANpeAMETHBIE), CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENU, UCIIONIb3YEMbIE B (pU3HKe, MPeoOpa30oBbIBATh MIUPOKO MPUMEHsEMbIE B (PM3UKE MOJEIIbHBIE
MIPE/ICTaBICHUs] TPU PEIIEHUH Y4eOHO-TO3HABAaTENbHBIX 3aj]ad; ¢ YYETOM 3TUX MOJENbHBIX HpPe/CTaBICHUN
BBISIBJIAITh U XapaKTE€PHU30BaTh CYLIECTBEHHBbIE NMPU3HAKU H3Y4aeMbIX OOBEKTOB — (U3NYECKUX BEIIECTB U
(bu3NYECKUX SBJIEHUH; BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBIE CBSA3M U MPOTHUBOPEYUS B
U3Y4aeMbIX IIpoLeccax U SBIECHMAX; NpeularaTb KPUTEPUM JUId BBIABICHHUS OSTHUX 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUIl; CaMOCTOSITENIbHO BBIOMpaTh Crmoco0 pemeHuss ydyeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BapUaHTOB PELICHUS, BBIOMpPATh Hanboee MOAXOIAIINN C YIETOM CaMOCTOSTENIBHO BbIIETIEHHBIX KPUTEPHUEB);

BazoBbIMHU Hcci1e10BaTeILCKMMY 1eHCTBUSIMHU

3) yMeHHMEM HCIIONIb30BaTh MOCTaBJIEHHBIE BOIPOCHI B KayecTBE HMHCTPYMEHTA IO3HAHUS, a TaKXKe B
KauyecTBE OCHOBBI I (POPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

4) nmpuoOpeTeHne OMmbITa MO IUIAHUPOBAHUIO, OPTaHMU3ALMU U TPOBEICHUIO YYCHMUYECKUX JKCIIEPUMEHTOB!
yMeHHe HaOJoAaTh 3a XOJOM IPOIIECcca, CAMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OpMyIHpOBaTh
0000I1IeHUs U BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEI0BAHMS, COCTABIATh OTYET O MPOJIeTaHHON
pabore;

Pa6oToii ¢ nngopmanueit

5) ymeHueM BbIOMpaTh, aHAIW3UPOBATh W HHTEPIPETHPOBATH MH(OPMALMIO PA3NIUYHBIX BUAOB U (opM
NpPEJCTAaBICHUS, MOJYyYaeMyl0 M3 Pa3HbIX HCTOYHHUKOB (HAY4YHO-TIOMYNApHas JuTeparypa (usnueckoro
COJZIepKaHus, CIpaBOYHble mocoOus, pecypchl MHTepHeTa); KPUTHYECKM OLIEHUBaThb IPOTHBOPEUYMBYIO MU

HEIOCTOBEPHYIO HH(OPMAIIHIO;
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6) yMeHHEM MPUMEHATh pa3JIMYHble METOJbl M 3alpochl NPU IOUCKE U OoTOOpe HHpOpMAIMU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJISl BHIIIOJHEHUSI YU€OHBIX U MMO3HABATEIbHBIX 33a]a4 ONpPeAeEHHOTO
TUMA; TPUOOPETEHHE OMbITa B O00JACTH HCIONB30BAaHUS HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHUH,
OBJIaJICHHE KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM; CAMOCTOSITENIbHO BBHIOMPATH
ONTUMANIBHYI0 (OpPMY MpencTaBleHUs] WHGOPMALMKM M WUIIOCTPHPOBATH pEIIAEMble 3aaud HECIOKHBIMH
CXeMaMH, IuarpaMMamMu, ApyruMu popMamu rpaduku U UX KOMOMHALIMSIMU;

7) yMEHHEM HCIIOJIb30BaTh U aHAIM3UPOBATH B Ipollecce y4eOHOH M HMCCIEAOBATEIBCKOW JIEATEIHPHOCTH
MH(OPMALIMIO O BIMSIHUU MPOMBIIUIEHHOCTH, CEILCKOTO XO35ICTBA U TPAHCIIOPTAa HAa COCTOSIHHE OKpY’KaroIen
IIPUPOTHOM CPEJIbI;

YHuBepcaabHbIMM KOMMYHHKATUBHBIMH e CTBUSIMU

8) ymeHHeM 3ajaBaTh BONIPOCHI (B XOJ€ IUaliora W/WIM AUCKYCCHH) IO CYIIECTBY OOCYKIaeMOil TeMBI,
(bopMyIUpoOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIMOJIHEHUS MTPEIJIOKEHHON 3a1auH;

9) mnpuoOpeTeHHe ONbITA NPE3CHTAIMM PE3YJIbTATOB  BBIMOJHEHHS (U3NYECKOTO HSKCIEPUMEHTA
(J1abopaTOPHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIIECTB, YYCOHOTO MPOEKTA);

10) 3auHTEPECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHUKAMH IIO3HABATEIBHOM M HCCIEI0BATEIbCKON
JESTeIbHOCTH TMPHU PEUICHUH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE Y4€Ta OOIIUX HMHTEPECOB U COIIACOBAHUS
no3unuid  (0OCyXIeHHs, OOMEH MHEHHMSMH, «MO3TOBbIE IITYPMBI», KOOPIWHAIMS COBMECTHBIX JCHCTBHM,
oTpesieNieHue KPUTEPUEB 10 OLIEHKE KaueCTBa BHIMIOJHEHHON pabOTHI U Jp.);

YHuBepcaabHBIMH PeryJIATHBHBIMH 1€ CTBUSIMH

11) ymeHHeM caMOCTOSATENbHO OINPEAETATh LETU JIeATENbHOCTH, IUIAaHUPOBAaTh, OCYILECTBIATH,
KOHTPOJMPOBaTbh W TPH HEOOXOJAWMOCTH KOPPEKTUPOBATh CBOKO JESATEIBHOCTh, BBIOMpATh Hamboiee
s dekTuBHBIE CHOCOOBI pelleHus] Y4eOHbIX W TO3HABaTENIbHBIX 33]la4, CAMOCTOSITEIBHO COCTaBJIATh WU
KOPPEKTHPOBATh TPEAJIOKCHHBIA aJITOPUTM JICHCTBUN NMPH BBHIMOJHEHUH 33JaHUN C YIETOM TOJyYSHHS HOBBIX
3HaHUU 00 U3yd4aeMbIX 00BEKTax, OIEHUBATh COOTBETCTBHE MOJIYUEHHOTO pe3yybTaTa 3asBICHHON LIeJH;

12) yMeHHEeM HCIONB30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

HNPEAMETHGBIE PE3VJIBTATHI
B cocraBe npenMeTHBIX pe3yIbTaTOB [0 OCBOEHUIO 0053aTENBHOIO COJIEP KaHuUs, YCTAHOBJIEHHOT'O IaHHOM
MIpUMEpPHOM pabodeil mporpaMMoii, BBIAEISIOT: OCBOCHHbIE O0YUYaIOUIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
neWicTBuil, cnenuduueckue i npeaMeTHon odnacti «dusnkay, BUIbI AEITEIbHOCTH MO MOJYYEHUIO HOBOTO
3HAHUS, €r0 UHTEPIIpPEeTaLnH, TPeoOpa30BaHUIO U IPUMEHEHHIO B PAa3IMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
[IpenmeTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y 00YUAOLIUXCS CIEAYIOIINUX YMEHUH]:
- 3HaHUS O MPUPOJE BaXKHEHUIIUX (U3UYECKUX SABICHUN OKPYXKAIOIIEro MHUpa M MOHMMaHHUE CMbIcia
¢U3MYeCKUX 3aKOHOB, PACKPHIBAIOIIUX CBSA3b U3YUYEHHBIX SIBICHUI;
- YMEHHUS MOJb30BATHCSA METOJAMM HAYYHOTO UCCIEAOBAHUSA SIBJICHUN HPUPOLBI,
IIPOBOAMTDH HAONIIOAECHUS, IUTAHUPOBATh U BBIIOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh pe3yibTaThl U3MEPEHUH,
NpPEACTaBIATh pe3yabTaTbl HM3MEpEeHUl ¢ Momoliblo Tabmul, TpapukoB U (opmyn, oOHapYyX HUBaTh
3aBUCUMOCTHU MEX]y (PU3NUECKUMHU SIBICHUSMH,
- OOBACHATH MOJYyYEHHBIE pPE3yJIbTaThl M JeJaTh BBIBOJABI, OLIEHUBATh T'PAHULBl MOTPEIIHOCTEN
pe3ynbTaTOB U3MEPEHUM;
- YMEHUS NPUMEHSATh TEOPETUUECKUE 3HAHUS N0 PU3UKe Ha MpPaKTHKe, pelaTh pu3ndecKue
3a7la4¥ Ha IPUMEHEHNE MOJYYEHHBIX 3HAHWN;
- YMEHHUS U HaBBIKM TNPUMEHATHh TNOJYYEHHBbIE 3HAHHUSA I OOBSICHEHUS MPHUHIUIIOB
JEeUCTBHS BAXXHEWIINX TEXHUYECKUX YCTPOUCTB, pEIICHHS MPAaKTHYECKHUX 3a1a4
MTOBCEHEBHOM KU3HH, PAIMOHAIIBHOTO ITPUPOJIONOIB30BAaHUS U OXPAHbl OKPYKAFOIIEH Cpelbl;
- ¢bopmupoBaHue yOexJEHUsS B 3aKOHOMEPHOW CBS3M U IMO3HABAEMOCTHU SABJIEHHUH NPUPOABI, B
00BEKTUBHOCTH HAYYHOI'O 3HAHUS, BBICOKOW LIEHHOCTH HAaYKH B Pa3BUTUU MATEPUAIBHON M TyXOBHOMH
KyJIbTYpBI JIOAEH;
- pa3BUTHE TEOPETUYECKOTO MBIIIJIEHUS Ha OCHOBE (OPMUpPOBAHHMSA YyCTaHABIUBATh (AKTHI,
pa3nan4arh NOPUYMHBI W CIEACTBUS, CTPOUTh MOJEIM W BBIJABUIaTh THUIIOTE3bl, BBIBOJAUTH W3
JKCIEPUMEHTANbHBIX (PAKTOB U TEOPETUUYECKUX Mojejel pu3ndecKkne 3aKOHbI;
- KOMMYHHUKATHUBHBIE yMEHHUs [IOKJIAaAbIBAaTh O pe3yibTaTaX CBOETO MCCIENOBAHUs, y4aCTBOBATb B
JUCKYCCUM, KPATKO U TOYHO OTBEYATHh HA BONPOCHI, UCIIOJIbL30BATh CIPABOYHYIO JIUTEPATYPY U APyrUe
UCTOYHUKU HHGPOpMALMU.
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Yyammiicst HAyYuTCs:

- coOmoaTh mpaBwia OE30MAaCHOCTH M OXpaHbl Tpyda mpu paboTe ¢ y4eOHBIM U J1TaOOPaTOPHBIM
o0opyI0oBaHUEM;

- XapakTepu3oBaTh MOHATUS (CHUCTEMa OTCUETa, OTHOCUTEIBHOCTb MEXAHUYECKOIO JIBUYKEHUS,
HEBECOMOCTh M NEPErpy3KH, MEXaHUUECKUE BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHbIE
BOJIHBI, WH(PAKpacCHbIC BOJHBI, YIbTPA(pHUOICTOBBIC BOJIHBI, PEHTTEHOBCKOE H3JIyueHHE, IIKaia
3JIEKTPOMArHUTHBIX BOJIH, CIIEKTPbl MCIIYCKaHHMs M IOIJOLIeHus; anbda-, OeTa- M ramMMa-u3ilydeHus,
W30TOIIbI, sIEpHAsl U TEPMOSJEPHAsl YHEPIETUKA);

- pa3nuuarh sIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHEHHOE ABMKEHHE, PABHOYCKOPEHHOE
IPSIMOJIMHENHOE JBM)KEHUE, CBOOOJIHOE IMaJ€HUE TEJl, PaBHOMEPHOE JBM)KEHHME IIO OKPYXXHOCTH,
B3aUMOJICHICTBHE TeJl, PaBHOBECHUE MAaTEPUAIbHOM TOUYKH, PpEAKTHUBHOE JIBUKEHHE, HEBECOMOCTb,
KosebarenbHOe JBM)KEHUE (TapMOHUYECKHE KoJjeOaHUs, 3aTyxaroliue KojeOaHHs, BBIHYKICHHBIC
Kosie0aHUs), PE30HAHC, BOJIHOBOE JIBUXKEHHUE (3BYK), OTPaKCHHME 3BYKa, JAUCIEPCHUS CBETA, OTPa)XXEHHUE U
IIPEJIOMJIEHUE CBETA, IOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, CIIOXKEHHUE CIEKTPAJIBHBIX LIBETOB,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3ZHMKHOBEHUE JIMHEWYATOTO CIEKTPa HM3IY4EHHUS 0 ONMCAHUIO HMX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUYECKOE SIBIICHUE;

- OIMCBIBaTh W3YyYEHHBIE CBOMCTBA TeJl M (U3UUECKUE SIBJICHMS, HUCHOIb3ysd (U3NYECKHUE BEIHMUUHBI
(cpeaHsisi 1 MTHOBEHHAasi CKOPOCTh Teja MPU HEPABHOMEPHOM JIBUJKEHUH, YCKOPEHUE, IIEpEMEIICHUE MTPU
PaBHOYCKOPEHHOM MNPSMOJIMHEHHOM JBUKEHUH, LIEHTPOCTPEMHUTEIbHOE YCKOPEHHUE, YIJIOBas CKOPOCTb,
IepeMeLIeHUE, TPOUIEHHBIN MyTh U CKOPOCTh IPU KPUBOJIMHEMHOM JBMXKEHUHU, CHJIA TSKECTH, YCKOPEHUS
CBOOOJIHOT'O MAJICHUs C YYETOM 3aBUCUMOCTH OT LIMPOTHI MECTHOCTH, BEC TeJla, LIEHTP TSHKECTH TBEPAOIo
TeNa, UMITYJIbC Tella, MMITYJIbC CHIIBI, MeXaHW4eckas padoTa W MOUIHOCTh, MOTECHIHAIbHAs SHEPTHS,
KMHETHYECKasi 3Heprus, IOJHas MEeXaHWYecKas SHeprus, MepuoJ M YacTtoTa KojeOaHuil, nepuon
MaTEMaTHUYeCKOIr0 U NPYKMHHOI'O MAasSTHUKOB, JIJIMHA BOJIHBI, TPOMKOCTb M BBICOTA TOHA, CKOPOCTh CBETA,
1oKa3aTejab IPEJOMJICHUs CpeAbl); IpU OINUCAHUM TPABUWIIBHO TPAKTOBaTh (DU3UYECKHH CMBICI
UCTIOJB3YyEeMbIX BEJIMYUH, WX OOO3HAYCHHS W CAUMHHIBI (U3NYECKUX BEJIMYHMH, HAXOIHUTH (OPMYIIHI,
CBSI3bIBAIOIIME JAaHHYIO (U3NYECKYIO BETMUNHY C IPYTMMHU BEIMYMHAMU;

- XapaKTepu30BaTh CBOMCTBA TeJl, (PU3MUECKHUE SBJICHUS U IPOLIECCHl, MCHOJB3YS 3aKOH COXpPaHEHHS
OHEPrUM, 3aKOH BCEMUPHOIO TATOTEHUS, NPHUHLHUI CYNEPHO3ULUH CHJI, HNPUHLIMII OTHOCHUTEJIBHOCTH
lNanunest, 3akoHbl HblOTOHA, 3aKOH COXpaHEHHs HMITYJIbCA, 3aKOHBl OTPAXXEHHsI M INPEJIOMIICHUS CBETa,
3aKOHBI COXPAaHEHUsS 3apsA0BOIO M MAacCOBOTO 4YMCEN NPU SAEPHBIX PEAKUUAX; MPU ITOM pa3IvyaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BbIPAXKEHUE;

- OOBSICHATH (PU3HUECKUE MPOIECCHl M CBOMCTBA TEJN: BBIABIATh NPUUHMHHO-CIIEICTBEHHbBIE CBSA3U, CTPOUTD
00BsICHEHHE W3 2—3 JIOTMYECKUX LIAroB C OMOpPOW Ha 2—3 M3YyYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH,
(bU3NYECKNX 3aKOHA WU 3aKOHOMEPHOCTH;

- pemath pacueTHble 3ajaud (ONMparoIiMecs Ha CUCTeMY M3 2—3 ypaBHEHMi), HCIONb3ys 3aKOHBI U
¢dopmynbl, CBs3bIBaroIMe (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBHUS 3aJaud 3allChIBAaTh
KpaTKO€ yCJIOBUE, BEIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE [Tl €€ PEIICHHUs, IPOBOJIUTH pacueThl U
OLIEHUBATh PEATMCTUYHOCTD MOJYIECHHOTO 3HaUCHHsI (PU3NUECKON BEIIMUMHBL;

- MPOBOJUTH OMBITHI MO HAONIONEHUIO0 (HU3MUECKUX SIBJICHUM WM (U3UYECKHX CBOMICTB Ten (M3ydeHHE
BTOpOro 3akoHa HbloTOHA, 3aKOHAa COXpaHEHMs PHEPTUH; 3aBUCUMOCTh MEpHOAa KoJeOaHuil Mpy>KUHHOTO
MasiTHUKA OT MaccChl Ipy3a U JKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTY bl MajbIX KoJeOaHui):
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTrO Habopa 00OpYJOBaHUS; OMUCHIBATh X0 ONbITa U
(hopMyTUpOBaTh BHIBOJIBL;

- IPOBOJIUTH MPU HEOOXOTUMOCTH CEPHIO MPSAMBIX U3MEPEHUH, ONpeieNisisi CpeiHee 3HaUeHUEe U3MepseMOi
BEJIMYMHBI; 000CHOBBIBAThH BHIOOP CIIOCO0a M3MEPEHUS/M3MEPUTETHLHOTO TIPUO0DPa;

- IPOBOJUTD HCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C MCIOIb30BAHUEM MPSAMBIX HU3MEPEHUI
(3aBUCUMOCTb IIyTU OT BPEMEHU MPU PABHOYCKOPEHHOM JBHM)KEHUHU O€3 HadaJbHOM CKOPOCTH; MepHoja
Kole0aHUH MaTeMaTHYeCKOro MasTHMKA OT JUIMHBI HUTH): CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY,
(¢uKCcUpOBaTh Pe3yNbTaThl MOJTYYEHHON 3aBUCHMOCTH (PU3UYECKUX BEIMYMH B BHJIE€ TaOIUI U rpauKoB,
JIeNIaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIICOBAHNUS;

- MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMUYUH (CPEIHSSI CKOPOCTh U YCKOPEHHWE Tela IpU
PaBHOYCKOPCHHOM JBIDKCHHH, YCKOPCHHC CBQOZHOrO IaJCHHS, 4YacTOTa W IMEPHOX KOIeOaHMit



MaTEeMaTHYECKOT0 M MPYKUHHOTO MasiTHUKOB, PaAHMOAKTUBHBIN ()OH): TUIAaHUPOBATh U3MEPEHHUS; COOUPATh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIENYs MPEIOKEHHOW NHCTPYKIIMU; BBIYUCIIATH 3HAUEHUE BEIMYUHBI U
aHAJIM3UPOBATh MOJyYCHHbIE PE3YJIbTATHI C YIETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHHIA;
- coOmroaTh paBmiIa 0€30MMacCHOTO0 TPY/la P padoTe ¢ TaOOpaTOPHBIM 000PYIOBAHUEM;
- pa3Iu4aTh OCHOBHBIC NMPU3HAKU M3YyYCHHBIX (PU3NUYECKUX MOJENEH: MaTepuanbHas TOYKa, abCOIIOTHO
TBEpOE Telo, IJIaHeTapHask MOJIENIb ATOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO S/pa;
- XapaKTepU30BaTh MPHUHLUIIBI ACUCTBUS U3YYEHHBIX MPHOOPOB U TEXHUUYECKUX YCTPOHCTB C OMOPOI Ha X
onucaHus (B TOM 4YHCIIE: 3XOJOT, TIEPUCKOI, CIIEKTPOCKOI, IO3UMETp, kKamepa Buibcona), ucnomab3ys
3HaHUS O CBOMCTBaxX (PU3MYECKHX SBICHUN U HEOOXOIMMbIe (PU3NIECKUE 3aKOHOMEPHOCTH; UCIIOIb30BATh
CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX TIPOIIECCOB TPU PELICHUHM YYeOHO-TPAKTUYECKUX 33134, NPUBOAUTH MPUMEPHI
MIPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKHX 3HAHUW B TOBCEAHEBHOW KU3HU Ui OOecreyeHus
0€30MacHOCTH MpH OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU yCTPONCTBAMH, COXPAaHEHHS 3A0POBBS U
COOJTIOICHUSI HOPM SKOJIOTMUYECKOTO MOBECHHUS B OKPYKaIOILIEH Cpeie;
- MPUBOJAUTH NpUMEpHl BKIana poccuiickux (B toM umciae: K.O. Iluonkxosckuii, C.II. Kopones, ./.
Npanenko, N.B. KypuaroB) u 3apydexubix (B Tom uucie: M. Heroton, [x. Makcsemn, I'. T'epn, B.
Pentren, A. bekkepens, M. Cxinonosckas-Kiopu, D. Pesepdopra) yueHbIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHU;
- CcO03/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOLICHHMS Ha OCHOBE WH(pOpPMAIUU M3 HECKOIBKHX
HUCTOYHUKOB, T'PaMOTHO HCIIOJIb3Yys MOHATUUHBIA amnmapaT H3y4aemoro pasnena (U3MKH U COMPOBOXKIAS
BBICTYIUICHHUE IIPE3CHTALMEN C yUETOM OCOOCHHOCTEN ay JUTOPHUH.
Y4eHUK MoJy4YUT BO3MOKHOCTh HAYUHTHCS:

- OCO3HaBaTh IEHHOCTh HAYYHBIX HCCIECIOBAaHWH, POJb (U3UKK B PACHIMPEHHH MPEICTABICHUH 00
OKpY’KalollleM MHpe M €€ BKJIaJ B yJydlleHHe KayecTBa >XM3HM; HCIOJIb30BATh IPUEMBbl MOCTPOCHHUS
(bu3NIeCKUX MOIeTIeH, TOUCKa U (YOPMYITHPOBKH JTI0OKA3aTEIBCTB BEIIBUHYTHIX THIIOTE3

U TEOPETHUYECKUX BBIBOJOB HA OCHOBE AMIIMPUUYECKU YCTAHOBIIEHHBIX (DAKTOB;

- CpaBHMBATh TOYHOCTb U3MEPEHUS (PU3NUYECKUX BEIUYUH 110 BEITUUYUHE UX OTHOCUTEIBHOMN MOTPEIIHOCTH

IIPU IPOBEICHUM MPSIMBIX U3MEPEHUH;

- CaMOCTOSITENIbHO MIPOBOAUTD MPSMbIE U KOCBEHHbIE U3MEPEHMS U UCCIIEIOBaHUS (DU3NYECKUX BEJIUYUH C

HCIOJIb30BAHUEM Pa3IMYHBIX CIOCOOOB U3MEpEeHHs (PU3NYECKUX BEJIMYMH, BBIOMPATh CPEJICTBA U3MEPEHHUS

C y4eTOM He0OXOJIUMOM TOYHOCTH M3MEpEeHUH, 00OCHOBBIBATh BHIOOp criocoba M3MEpEeHHUs, aJeKBaTHOTO

IIOCTABJIEHHOW 3a/1a4e, IPOBOANTH OLIEHKY JJOCTOBEPHOCTH IOJYYEHHBIX PE3YJIHTATOB;

- BOCHPUHMMATh HMHQPOpMAIUI0 (U3NYECKOTO COAEPKAHMUS B HAy4YHO-NIONMYJSPHOW JUTEpaTrype U

CpeAcTBaX MaccOBOM MH(POPMALUU, KPUTUUYECKU OLIEHHWBATh MOIYYEHHYIO MH(OPMAIIHIO, aHAIU3UPYS ee

coJiep’KaHue U JJaHHble 00 NCTOYHUKE MH(OPMaLIUK;

- Cco3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS O (PU3NYECKHX SIBICHHSIX HAa OCHOBE

HECKOJIbKUX HCTOYHUKOB HWH(OpPMAallMH, COMNPOBOXKAATh BBICTYIUICHHE IpPE3EHTAlMel, y4UThIBas

0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

Peanuzanus MexnpeaMEeTHBIX CBSI3ed NMPH M3ydyeHUU (PU3MKK B 8 Kilacce OCYIIECTBISETCS depes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHATHUH, TaK U MOHATUH, SIBISIONIUXCS CHCTEMHBIMHU
JUISL OT/IETIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OOme ecTeCTBEHHO-HAayYHbIE IMOHATHSA: HAayuHBIH (PaKT, TUMOTE3a, TEOpHUs, 3aKOH, aHAJIU3, CUHTE3,
KJaccupuKalus, NepUOJUYHOCTh, HAOIIOJEHHE, HKCIEPUMEHT, MOJIEIMpPOBaHUE, W3MEpPEHHE, MOJEIb,
SIBJICHUE.

XuMus: MaTepus, aToM, DJIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIHJ, WU30TOIbI, PaJlOaKTUBHOCTb,
MOJIEKyJIa, SJEKTPUUYECKUH 3apsij, BELIeCTBO, Telo, OO0BEM, arperaTHoe COCTOSIHME BelIecTBa, TIas,
¢bu3nyecKkre BeIMUNHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TJIaHeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, npixanue, 6uochepa.

l'eorpadusa: armocdepa, npaBineHue, ruapocdepa, MUHEpaIbl, TOPHbIE TMOPOJbI, TOJE3HbIE
HCKOIIaEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

OPTAHM3AIIUA TTPOEKTHOW W VYEBHO-UCCIEJOBATEJIBCKOW AEATEJILHOCTU
OBYYAIOIIUXCA
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B npernogaBaHnun (1)I/ISI/IKI/I OCHOBHAdA 3aJa4da YUYUTCIISI COCTOUT B TOM, YTOOBI 3aUHTCPCCOBATh YYallIUXCA
IPOLIECCOM TMO3HAHMs, HAYYUTh UX CTaBHTh BONPOCHI W TIBITATHCS HAWTH HA HHUX OTBETHI, OOBSCHATH
PE3YIbTAThI U ACJIaTh BBIBO/BI. HpI/I BKIIIOUCHHUU I/ICCJIGIIOBaTeJIBCKOI‘/JI ACATCIIBHOCTH B MPOLCCCC 06y‘IeHI/I5I,
HPEKJIe BCEro, HEOOXOAMMO IPOAHAIU3UPOBATh YCIIOBUS €€ PeaIn3allum:

JMAJIOTUYECKOe B3aMMO/ICHCTBUE YUCHHKA U 1E/1arora;

KOMIIETCHTHOCTb I1€/Iarora;

CIOCOOHOCTH YYaIIUXCS;
rpaMOTHAsl OpraHu3aLus y4eOHOr0 HCCIICIOBAHHUSI.

@opMbl OpraHmu3aui  y4eOHO-HCCICIOBATEIBCKOW JEATEILHOCTH MOTYT OBITh KaK ypOYHBIMH, TaK U
BHCYPOUHBIMH. Y4eOHBIC HCCIICIOBaHHMS Ha ypOKax JENAI0T HpOoLecC H3YydeHUs (U3HKA HHTEPECHBIM,
YBJICKATCJIbHBIM, TaK KaK OHU OAalOT BO3MOKHOCTB JACTAM B PC3YJIbTATC Ha6HIOI[eHI/ISI, aHaJIn3a, BBIIBUXKCHU A
TUIOTE3bI U ¢ IPOBEPKH, (POPMYIHPOBKHU BBIBOJIA — [TO3HAHUE HOBOTO.
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CUCTEMA OLEHKHU JOCTIOKEHUWA TNIAHWUPYEMBIX PE3VJIbTATOB

Kputepun onieHnBanus paznuyHbix GopM paboThl 00yJaromuXxcs Ha YpOKe.

OCHOBHBIMH BHJAMHU KOHTPOJIS 3HAHWUW YyYalIMXCs SIBJISIOTCS YCTHas IMpoOBepKa 3HAHWN: (POHTAIBHBIN
OTIPOC, MHUBHIYyaTbHBIN ONPOC, KOHTPOJIbHASA paboTa.

dopmamMi  NUCHbMEHHOM MPOBEPKM 3HAHUW  SBISAIOTCA  IpakTUdeckas paboTa, KOHTPOJIbHbBIE
(camocTosATeNnbHbIe) padOTHI, TECTOBAS MPOBEPKA 3HAHUI U MUCHMEHHBIE 3aUETHI.

OrneHka ycTHOTO OTBETA.

Onenka “5” cTaBUTCS €CIIU:

. ITOJIHO PACKPBITO COJCpKAHKE MaTepralia B 00beMe MPOrpaMMbl M YIeOHUKa,

. YETKO U MPABHUIILHO JIAHBI OTIPEJICIICHUS U PACKPBITO COJCPIKAHUE ITOHSATHH;

. BEPHO, UCIIOJIb30BaHbl HAYYHbIC TCPMHUHBI;

. JUTSL TOKA3aTeNIbCTBA MCIIOIb30BAaHbI PA3IUYHBIC YMEHUS, BBIBOBI U3 HAOIOICHUN U OTIBITOB;

. OTBET CaMOCTOSITCIIbHBIH, HCITOJIb30BAHbI paHee MPUOOPETCHHBIC 3HAHUS.

Orenka “4” ctaBUTCS €CJIN:

. PacKpbITO OCHOBHOE COJICp)KaHUE MaTepHalia;

. B OCHOBHOM TIPAaBUJILHO JJaHBI OTPECIICHUS IOHITUN U MCTIOIh30BaHbI HAYYHBIC TCPMUHEI;

. OTBET CAMOCTOSTENbHBII;

. OIIpEJICIICHUS] TOHSATHI HETIOJIHBIC, JIOMYIIECHbl HE3HAUUTEIbHBIC HAPYIICHHUS TOCIIEI0BATEIIbHOCTH

U3JIOKEHUs, HEOOJIbIINE HETOYHOCTH IPU WCIOJIH30BAHUM HAYYHBIX TEPMHHOB WU B BBIBOJAX U
000011IeHUAX 13 HAOJIFOAECHUH U OIBITOB.
Oruenka “3” craBUTCS €CIIU:

. YCBOGHO OCHOBHOE COJIep)KaHue Yy4eOHOTro marepuaia, HO HU3JI0KEHO (parMeHTapHO, HE Bceraa
IIOCJIEIOBATEIIHHO;

. onpe/IeIICHUS TOHATUH HEA0CTATOYHO YETKHUCE;

. HE UCIIOJIF30BAHbI B KAYECTBE JOKA3aTEIbLCTBA BEIBOIBI U 0000IMIEHNS 13 HAOIIONEHNI 1 OIIBITOB MIH
JIOTIYIIIEHBI OITHMOKH MPHU UX U3JI0KEHUH;

. JOMYIIEHbl OMMOKKM W HETOYHOCTH B HCIOJIb30BAHWW HAYYHOM TEPMHUHOJIOTHH, ONPEICICHUN
MMOHSTHH.

Orenka “2” cTaBATCS €CIIN:

. OCHOBHOE COj/Iep)KaHHe yueOHOro MaTepuasa He PacKphITO;

. HE JJaHBI OTBETHI Ha BCIIOMOTATEIbHBIE BOMIPOCH YUUTEIIS;

. JIOTYIIIEHBI TPYObIe OIIUOKHY B ONPEAEICHUH MOHSATHH, IPU UCTIOIH30BAHUHA TEPMHUHOIOTHH.

OrieHKa CaMOCTOSATEIbHBIX MMChbMEHHBIX U KOHTPOJBHBIX Pa0oT.
OrneHka “5” cTaBUTCS €CIIN:

. paboTa, BBITIOJIHEHA 0€3 OITMOOK U HEJTOUYETOB HJIM UMEET He 0oJiee OTHOTO HEeJIoYeTa.
Ornenka “4” cTaBUTCS €CIIN:
. paboTa, BHIMOJIHEHA MMOJHOCTHIO, HO B HEM: He Oosiee 0THON HErpyOoi OIMMOKHA M OJHOTO HEI0YeTa,

WK He Oosiee IBYX HEAO0YETOB.

Onenka “3” cTaBUTCS €CIIu:

YUYEHHK MPaBUJIBHO BBIMOJHII HE MEHEE MOJOBUHBI paOOTHI MU IOIYCTHII:

He OoJiee IBYX rpyObIX OLIMOOK,

uiM He 0osiee 0HOM rpy0oit OmMOKH U OJHOTO HEIOYETa.

uiu He 0osiee oHOM rpy0oit 1 0THOM HeTpyOOoit OMMOKK U OJHOTO HEeI0YeTa,

WM He Oosiee IBYX-TpeX HErpyObIX OIHMOOK,

WIA OTHOW HEerpyOoil ommOKM W TpEX HEIOYETOB, WM TPU OTCYTCTBHHM OIIMOOK, HO TPW HAIMYUU
YeThIPEX-TISITH HEA0YETOB.

OrueHnka “2” cTaBUTCH €CIU:

*  YKCIO OMMOOK U HEJOYETOB MPEBBIIIAET HOPMY, MPU KOTOPOIl MOKET OBITh MOCTaBJIeHA OlleHKa ‘37,
WJIN €CITU NMPABIIIBHO BBINOJIHEHO MEHEE MOJIOBUHBI PAOOTHI.

VYuurenb MMeeT NpaBO NOCTAaBUTh OILIEHKY BBIINIE TOW, KOTopas mnpeaycMorpeHa “Hopmamu™, eciu
YYEHHKOM OPUTHHAIBHO BBINOIHEHA paboTa.

OrneHka TecToB.

B kauecTBe HMKHEN IPaHUILIBI YCIEIIHOCTH BBIIIOJIHEHUSI OCHOBHOT'O TECTA, COOTBETCTBYIOLETO OLIEHKE “3”
(“3auet’), MOXKHO MPUHATH ypoBeHb - 60% -74% mpaBHIIbHBIX OTBETOB U3 OOIIETO KOJIMYECTBA BOIIPOCOB.
Onenka “4” (“xopo110”) MOXKeT ObITh TTocTaBiIeHa 3a 10 5% - 90% npaBUIIbHBIX OTBETOB.



Onenka “5” (“oTIMYHO’) yYaluiics TOJKEH YCIEIIHO BBIMOIHUTD TeCT, 6onee 90% mpaBUIbHBIX OTBETOB.
OreHka MpakTUYECKUX padoT.

OrneHka “5” cTaBUTCS €CIIU:

. yyalluics  BBINOJHMI  paboTy B TMOJNHOM 00BEME ¢ coOnrofieHueM  HeoOXOAUMOMH
MOCIIEI0BATEIHLHOCTH €€ MMPOBEICHUS;

. yUalIUICsl CaMOCTOSITENIBHO U PAllMOHAJIBHO BBIIOJIHMII BCE 3aJjaHUsl B YCIOBMSIX, 00€CIIEUMBAIOLINX
MOJTy4YEHUE PE3yIbTaTOB U BHIBOJOB C HAMOOJIbIIEH TOUHOCTHIO;

. B NPEACTABICHHOM OTYETE MPAaBUJIBHO M AKKYpaTHO YYAIIMICS BBITOJIHMUI BCE 3aMUCH, TaOJIHIIBL,
PUCYHKH, YEPTEXKHU, TpaUKH, BHIYUCICHUS U CIIEJIall BBIBOBI.

Ouenka “4” cTaBUTCS €CJIH:

. BBITIOJIHEHBI TPEOOBAaHMS K OIICHKE “5”, HO:

. 3aJlaHus BHIMOTHSII B YCIOBUSX, HE 00SCIICUNBAIOIINX TIOCTATOYHON TOYHOCTH H3MEPECHHUI;

. JOMyIIeHO 2-3 HeloveTa, Wik He 0oJiee 0JTHON HerpyOoi OmMOKH ¥ OJTHOTO HeJAoYeTa.

OneHka “3” cTaBUTCS CCIIH:

. paboTa BBINIOJHEHA HE MOJIHOCTHIO, HO 00bEM BBITIOJIHEHHOW YacTH TaKOB, YTO MO3BOJISET MOJTYYUTh

MPAaBUIIBHBIC PE3YIbTATHl U BBIBOJIBI, MU €CJIH B XOJI€ BBITOJHECHUS pa0OThI OBUTH JOMYIIEHBI CIEAYIONINE
OILIINOKU:

. BBITIOJTHEHUE Pa0OThl MPOBOAMUIOCH B HEPALMOHAIBHBIX YCIOBHUSX, YTO MPUBEIO K MOIYYEHHUIO
pe3yabTaTOB C OOJBIION MOTPEITHOCTHIO;
. B OTueTe ObUIM JOMYIIEHbI B OOIIEH CIOKHOCTH HE Ooiiee ABYX OMIMOOK (B 3amuCsAX €IUHMUII,

U3MEPEHUAX, B BBIUMCICHHSX, rpadukax, TaOnMiax, cXemax, aHaJM3e TOrpemrHocTed W T. J.), HE
NPUHIUITHAIBHOTO JUTsl TAHHOM paboThI XapakTepa, HO TOBJIMSBIINX Ha PE3yJIbTAT BHIOIHEHHS,

. paboTa BBIOJIHEHA HE TIOJHOCTHIO, OJHAKO OOBEM BBHITIOJHCHHOW YacTH TaKOB, YTO TTO3BOJISET
HOJIYYHUTh IPAaBUJIbHBIC PE3YJIbTAThI U BBIBOJIBI [0 OCHOBHBIM, IPUHIIMITHAILHO BaXKHBIM 3aJ1a4aM paOOThI.
Orenka “2” cTaBUTCS €CIIH:

® pa60Ta BBLIIOJIHEHA HE MOJHOCTBIO M 00BEM BBIIIOIHEHHOH YacTH pa6OTbI HC IO3BOJIACT CACIAThb
IMPpaBUJIbHBIX BBIBOJ OB,

® BBIYMCIICHUA, Ha6J'IIOI[€HI/I$I (MO,Z[CJII/IPOBaHI/Ie) IMPOU3BOJUIINCH HCIIPABUJIBHO,

® B XO0A€ pa60T51 U B OTYCTC 06Hapy>1<1/ml/105 B COBOKYIIHOCTH BCC HEAOCTATKH, OTMCYCHHBLIC B

TpeOOBaHUAX K OLIEHKe “3”.

O6mas knaccudukaius ommuooK.

[Ipu oneHke 3HaHWH, YMEHHUH M HAaBBIKOB OOyYaroIMXCsl ClAyeT Y4YMThIBaTh BCe OUIMOKU (rpyOble U
HerpyObl€) U HETOUETHI.

['pyObIMH cuMTaIOTCS OMIMOKU:

. HE3HAHUE ONPEJEJICHNUS OCHOBHBIX IOHSTHUN, 3aKOHOB, IPaBWJI, OCHOBHBIX IOJIOKEHUIN TEOpuH,
He3HaHHue (GopMyI1, OOIIETTPUHATHIX CUMBOJIOB 0003HAaYeHUH (PU3UUECKUX BEIMYUH, AMHUI UX U3MEPEHMUS,;
. He3HAHWE HANMEHOBAHUHN eIMHUI] N3MEPEHUS;

. HEYMEHHE BbIICIUTh B OTBETE IVIABHOE;

. HEYMEHHE TPUMEHSTh 3HAHUS, aJITOPUTMBI JIJIS pEIICHUS 3a/1a4;

. HEyMEHHeE JieNlaTh BBIBOJIBI M 0000IEHMS;

. HEYMEHHE YUTATh M CTPOUTH TpadUKH;

. HEYMEHHE MOJIb30BaThCsl IEPBOMCTOUHUKAMH, YUCOHUKOM U CIIPAaBOUYHUKAMH;
. noTepst KOPHS WA COXpaHEHHE TIOCTOPOHHETO KOPHS;

. orOpacsiBaHue 0€3 00bSICHEHUH OTHOTO U3 HUX;

. paBHO3HAYHBIE UM OIITHOKH;

. BBIUUCIIUTENIbHBIE OIIMOKHU, €CJIM OHU HE SIBIISIIOTCS] OMTUCKOM;

. JIOTUYECKHE OMIMOKH.

K HerpyObIM ommmlkaMm clieyeT OTHECTH:

. HETOYHOCTh (POPMYIMPOBOK, OIpENETICHHUM, MOHATHI, TeOopui, BbI3BaHHAs HEMOJIHOTOM oOXxBaTa

OCHOBHBIX MPHU3HAKOB OMPEJIEIIEMOr0 MOHATHS WA 3aMEHOW OJHOIO - JIBYX M3 3THUX MPU3HAKOB
BTOPOCTCTICHHBIMMU

. HETOYHOCTH TpaduKa;

° HepaHI/IOHaJ'H)HI)II\/’I MCTOJ PpCEIICHUA 3aJadd WM HCI0CTAaTOYHO HpO}IyMaHHBIﬁ IIJTaH OTBETa
(HapymeHHe JIOTUKH, ITOAMCHA OTACIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTQHeHHBIMI/I);

. HepalrmoHaIbHBIE METOABI PAOOTHI CO cnpa130tni8171 U IpYyrou JuTepaTypomu;



HEyYMEHHE pelaTh 3aa4i, BHIIOIHATh 3aJaHus B 00IIEM BUJIE.
Henoueramu sBustores:
HepalOHAIbHbIE IPUEMBbI BEIYUCICHUN U IIpeoOpa3oBaHMii;

HeOpEe)KHOE BBIMOJIHEHHE 3aITUCeH, YepTexel, cxeM, rpadukoB

TEMATHYECKOE IIJNTAHUPOBAHUE

No Tema Koi-Bo | DnexkrponHble 00pa3oBaTeIbHbIE PECYpPCh
4acoB
1 3aKOHBI B3aUMOJCUCTBUS U IBUKCHUS 41 https://educont.ru/- karagor 1HppPOBOro
Tena 00pa3oBaTeNbHOTO KOHTEHTA.
Bxonnoit MonuTopuHT 1 yac
a). Kunemaruka — 15 yacon
0). lunamuka — 25 vacoB
2 MexaHuueckue KojeOaHus U BOJHBI, 3BYK 12 https://educont.ru/- karanor 1UppoOBOrO
00pa30BaTeNbHOr0 KOHTEHTA.
3 DJIEKTPOMArHUTHOE IOJIe 22 https://educont.ru/- xatanor uuppoBoro
00pa30BaTeNLHOr0 KOHTEHTA.
4 CrtpoeHre aToMa M aTOMHOTO Si/Ipa. 15 https://educont.ru/- karagor 1HppPOBOro
Vcnionp30BaHue SHEPTHH ATOMHBIX sITIEP 00pa30BaTEeILHOTO KOHTEHTA.
5 Crpoenue u sBomonus BeeneHnoi 5 https://educont.ru/- karagor 1HppPOBOro
00pa3oBaTebHOrO0 KOHTEHTA.
6 IToBTOpeHue 2 https://educont.ru/- karagor 1HppPOBOro
00pa3oBaTeNbHOr0 KOHTEHTA.
7 Peseps 2
UTOI'O 99
IlepeyeHb KOHTPOJIbHBIX, MPAKTHYECKHUX U J1a00PATOPHBIX PadOT MO MpeaIMeTy
Neo
w/n Tema JlabopaTopHbie padoThl KonTpoJsbHbie padoTsl
1.| 3akoHbl JlaGopaTtopnast pabota Ne 1. «MccnenoBanue Kontponbnas padora Ne 1.
B3aMMOJICHCTBUSA U | PABHOYCKOPEHHOI'O JABIKEHHsI 0€3 HaualbHOU «OCHOBBI KHHEMATHUKI
JIBYDKEHUS T CKOPOCTH.
Konrtponsnas padora Ne 2.
JlabopaTtopHnas pabota Ne 2. «3mepenue «OCHOBBI TUHAMUKW.
YCKOPEHHUs1 CBOOOTHOTO TaJICHUS.
2.| Mexanuueckue JlaGopatopHas pabota Ne 3 «VccnenoBanue KonrtpomnsHas padora Ne 3
KOJICOaHUsS U 3aBHCUMOCTH TIEPHO/Ia ¥ YaCTOTHI CBOOOIHBIX «MexaHudeckue KojaeOaHus
BOJIHBI, 3BYK KOJICOAHNH HUTSHOTO MasiTHUKA OT €r0 JUIMHBD». | U BOJHBI, 3BYK).
3.| DnexrpomarnutHoe | JlabopatopHas pabota Ned «M3yuenue siBienust | Kontponbnas pabGora Ned
noJje ANEKTPOMArHUTHON MHTYKIITHN) «DNEKTPOMArHUTHOE TTOJIEY.
4.| Ctpoenue aroma u | JJaboparopHast pabora Ne 5 «M3yuenue tpexoB | Konrponbnas pabora Ne 5
aTOMHOTO SiIpa. 3apsDKEHHBIX JacTHI] o rotoBeM | «CTpoeHme aroma "
Hcnonb3oBanue dororpadusm» aTOMHOTO SI/Ipay.
YHEPTUU aTOMHBIX
A1ep
UTOro 5 5
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ITPUHATO
PemenneM METOIUYECKOTO
00BbETMHEHUS YUUTEIICH

O6H.I€CTBCHHLIX " €CTCCTBCHHBIX HAYK

PykoBoautens MO

[TpoTokon Nel
ot 26 aBrycra 2022 roga

B.B. Kamapauu

COTI'JTACOBAHO YTBEPXIAIO
3amecTuTenb AUPEKTOpa Mo Hupexrop
YBP

E.}O. Cankuna E.1O. baneBuu
[Tpuxkas Ne [Tpuxas Ne

ot 29 aBrycra 2022 rona

ot 30 aBrycra 2022rona

KAJIEHAAPHO-TEMATUYECKOE IUNTAHWPOBAHUE

K padoyeil mporpaMMe y4eOHOT0 MpeaMeTa

«Duzukay, 9 xiracc

VYuurens: FOpseBa Onbra JIbBoBHa,
YUUTENb PU3UKU

Kou- JlaTa
Neri/m Tema ypoka Bun 3anstus BO Alomammee
3alaHue
mwiaH | ¢akr
4acoB
1/1 | Boansiii nactpyktax no Th | [ToBTopenue 1 [ToBTOPUTH: 2.09
B KaOuHeTe (PU3HKH. M3Y4EeHHOTO cucreMa
Bx0oaH0#1 MOHUTOPHUHT Marepuaia KOOpJUHAT,
KOOP/IMHATHI
TOUYKH, (POPMYJIIbI
CKOpOCTH, ITyTH U
BpPEMEHU
2/1 | MatepuanbpHas TOUKa. N3yuenne 1 §1lctp. 4-9, ynp.1 6.09
Cucrema orcyera. HOBOT'O Ha cTp. 9
MaTepuana
3/2 | Tpaekrtopus. [TyTs. N3yuenne 1 §2 ctp. 10-12, ynp. | 7.09
Ilepemenienue. HOBOT'O 3 HacTp. 12
MaTepuana
4/3 | OmpeneneHue KOOPAMHATHI Nzydenne 1 §3 crp. 12-15, yop. | 9.09
JIBIKYIIIETOCS Tea. HOBOTO 3Hactp. 15
MaTepuaa
5/4 | Tlepemerenue npu Nzyuenue 1 §4 ctp. 16-19, ynp. | 13.09
PSIMOJIMHEHOM HOBOTO 4 na ctp. 19
PaBHOMEPHOM JIBIKEHHH. MaTepuaa
Penrenue 3amau.
6/5 | I'paduueckoe Nzyuenue 1 §4, 3-k cTp. 159 14.09
MPEJCTABICHUE JBUKCHUS. HOBOT'O Nel1422-1425
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MaTepuana

7/6 | Pemenue 3ana4 no teme IToBTOpEHME §1-4 moBTOpUTH, 3- | 16.09
«PaBHOMEpHOE U3Y4EHHOTO K cTp.158 Nel1419-
IPSAMOJIMHEMHOE JBUKEHUEY». | MaTepraia 1421

8/7 | IlpsmonuueitHOE Nzyuenue §5 ctp. 20-24, ynp. | 20.09
PaBHOYCKOPEHHOE JABMYKEHHUE. | HOBOTO 5 Ha cTp. 25
YckopeHue. MaTepuaa

9/8 | Ckopocts npsmosuHeiiHoro | M3yucHue §6 ctp. 25-27, ynp. | 21.09
PaBHOYCKOPEHHOTO HOBOT'O 6 Ha cTp. 28
nBwxenus. ['papux MaTepuaia
CKOpOCTH.

10/9 | Pemienwue 3amau [ToBTOpeHME §5,6 moBTOpHTH, 3- | 23.09
IpSIMOJIMHENHOE M3Y4EHHOTO K cTp. 162 Nel1439,
PaBHOYCKOPEHHOE IBHJKEHHME | MaTepHaiia 1444, 1447,1448

11/10 | IlepemereHue npu Nzyuenne §7 ctp. 28-30, 27.09
MPSIMOJIMHEHOM HOBOTO ynp.7 Ha cTp. 31
PaBHOYCKOPEHHOM MaTepuaia
JIBYOKCHUH.

12/11 | Ilepemelienue Tejaa nmpu Nzyuenue §8 ctp. 31-34, ynp. | 28.09
MPSAMOJIMHEITHOM HOBOT'O 8 Ha cTp. 34
PaBHOYCKOPEHHOM JIBI)KEHUM | MaTepuasa
0e3 Ha4aJIbHON CKOPOCTH.

13/12 | Pemenue 3a1a4 Ha IToBTOpEHME §7,8 moBToputs, 3- | 30.09
PaBHOYCKOPEHHOE U3y4YEHHOTO K cTp. 163 Nel453-
IPSIMOJIMHEMHOE IBWJKEHUE. | MaTepuaia 1456

14/13 | JlaGopatopHast paboTa Ne 1 JlaGoparopHas §7,8 moBTOpHTH, 3- | 4.10
«HccnenoBanue paborta K cTp. 164 No1458,
PaBHOYCKOPEHHOTO 1465,1467
JIBIOKEHHUS 0€3 HavalIbLHOMH
CKOpPOCTH.

15/14 | TloBTOpeHue u 0000IICHIE [ToBTOpEeHUE §7,8 moBTOpHTH, 3- | 5.10
MaTrepHuala 1o Teme N3y4YEHHOTO K cTp. 166 Ne 1475-
«PaBHOMEpHOE U MaTtepuana 1479
PaBHOYCKOPEHHOE
JIBIDKEHUE)

16/15 | KontponbHas padora Ne 1 mo | KonrpossHas §7,8 moBTOpUTH, 3- | 7.10
TeMe «OCHOBBI pabota K cTp. 167
KUHEMATHKI, Ne1485,1488,1489

17/1 | Amnamus x/p. N3yuenne §9 ctp. 34-39, ynp. | 11.10
OTHOCUTENBHOCTD JIBHXKEHHSI. | HOBOTO 9 na ctp. 39

MaTepuana

IR
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18/2 | HepuuaibHbIC CUCTEMBI N3yuenue §10 ctp. 40-43, 12.10
orcyerta. [lepBblii 3aKOH HOBOT'O yap. 10 Ha ctp. 44
Herorona. Marepuala
19/3 | Bropoii 3akon HeroToHA. Nzyuenue §11 ctp. 44-49, 14.10
HOBOT'O yap. 11 Ha ctp. 49
MaTtepuana

20/4 | Tpernii 3akoH HproToHa. N3yuenue §12 ctp. 50-53, 18.10
HOBOT'O yop. 12 Ha ctp. 54
Marepuana

21/5 | Pemrenue 3amau ¢ [ToBTOpEeHUE §9-12 notoputs, | 19.10
MPUMEHEHNEM 3aKOHOB HU3Y4YEHHOTO 3-K cTp. 172
HrroToHa. Marepuaia Nel1520-1522

22/6 | Pemienue 3amad ¢ [ToBTOpenue §9-12 moBroputs, | 21.10
IIPUMEHEHNEM 3aKOHOB HU3y4YEHHOTO 3-K c1p. 175
Herotona. MaTtepuaa Nel1534-1536

23/7 | CBoOoOmHOE MaCHUE TEI. Nzydenne §13 ctp. 54-59,

HOBOTO ynp.13 Ha ctp. 59
MaTtepuana

24/8 | Pemenue 3aga4 Ha [ToBTOpEeHUE §13 moBTOPUTH, 3-K

¢BOOOHOE MaJIEHUE TEIL. W3yYEHHOTO ctp. 184 Nel591-
Marepuaia 1595

25/9 | JIBmwxeHue Tena, N3yuenue §14 ctp. 59-62, 3-k
OpOIIIEHHOTO BEPTUKAIBLHO HOBOT'O ctp. 185 Nel600-

BBEPX. Marepuaia 1603
26/10 | JIsmxeHue Tena, N3yuenue §13,14 noBTOpUTS,
OpOIIIEHHOTO TOPU30HTAIBHO. | HOBOTO 3aJ1a4y¥ B TeTPaan
MaTtepuaa
27/11 | Pemenwue 3anay Ha asmkenue | [ToBTopeHune §13,14 moBTOPUTS,
Tena, OPOIICHHOTO W3YYCHHOTO 3aJ1a4y¥ B TeTPan
TOPU30HTAIEHO MaTtepuaa

28/12 | JlaboparopHast pabota Ne 2 JlaboparopHast §13,14, 3-x cTp.
«M3mepenne yCKOpeHus paborta 186 Ne1609-1611
CBOOOIHOTO MaJEHUY.

29/13 | 3aKOH BCEMUPHOTO Nzyuenue §15 ctp. 62-64,
TAroTeHus. Pemenne 3ama4u HOBOT'O yop. 15 Ha cTp. 64
Ha 3aKOH BCEMHPHOTO MaTepuaa
TATOTCHUS.

30/14 | Yckopenue cBOOOIHOTO Nzydenne §16 cTp. 65-69,
najieHus Ha 3emiie U IPYyTuX | HOBOTO yop. 16 Ha cTp. 67
HEOECHBIX Temax. MaTtepuana
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31/15 | IpsmonuHeliHOE U Nzydenue §17-18 ctp. 69-75,
KPUBOJIMHENHOE JIBUKEHUE. HOBOT'O ynp. 17 Ha ctp. 72,
JIBr>keHue Tena mno Marepuaia ynp. 18 Ha cTp. 75
OKPYKHOCTH C ITOCTOSIHHOU
0 MOMYJTFO CKOPOCTBIO.

32/16 | JBmxeHue Tena mo Nzydenue §18 crp. 72-75,
OKPYKHOCTH C ITOCTOSIHHOU HOBOT'O yop. 18 Ha ctp. 75
0 MOAYJIO CKOPOCTBIO. Marepuana

33/17 | WckycCcTBEHHBIE CITYTHHKH Nzyuenue §19 ctp. 76-80,
3emiu. HOBOT'O yrp. 19 Ha ctp. 81

Marepuana

34/18 | mmyinsc Tea. 3aKoH N3yuenue §20 ctp. 81-85,
COXpaHEHHUs UMITYJIbCa. HOBOT'O yap. 20 Ha ctp. 85-
PeakTuBHOE ABMKCHUE. MaTtepuana 86
Paxkersr.

35/19 | PeakTHBHOE JBUKEHUE. Nzydenue §21 ctp. 86-90,
Paxersi. HOBOTO ynp. 21 Ha ctp. 90-

MaTtepuana 91

36/20 | Pemienue 3a1a4 Ha 3aKOH [ToBTOpeHME §20-21 ctp. 81-90,

COXpaHEHHUsI UMITYJIbCA. M3Y4EHHOT O ynp. 21 Ha ctp. 90-
Marepuaia 91

37/21 | Mexanuueckas paboTa u N3yuenne §22 ctp. 91-94,
MOIIHOCTh. KuHeTnueckass 1 | HOBOTO ynp. 22 Ha ctp. 94-
MOTEHIIUATbHAs SHEPTUH. MaTtepuana 95

38/22 | BbIBOJ 3aKOHA COXPAHCHHUS N3yuenue §22, 3anaum B
MOJTHOM MEXaHHYeCKOH HOBOTO TeTpaau
SHEPTHH. MaTtepuana

39/23 | Pemienwue 3a1a4y Ha pacyer [ToBTOpeHME §22 OBTOPHTH, 3-K
MEXaHUYECKON pabOThI U W3y4EHHOTO ctp. 199 Nel709-
COXpaHEHUs MMOJTHOU Marepuaia 1713
MEXaHUYECKOW SHEPTUH.

40/24 | O600mIeHHE, [ToBTOpEHUE §15-22 moBTOpPUTS,
cucTreMaru3anus u H3y4YEHHOTO 3-K cTp. 196
KOPPEKIIHs 3HAHUH MaTepuaa Ne1690-1693
00y4Jaromuxcs Mo TemMe
nuHamuku. [loaroroska k
K/p.

41/25 | Konrposbhas padora Ne 2 mo | KoHTponbHas §9-22 noBTOPUTH,
Teme «OCHOBBI IMHAMHUKU». | paboTa TeCT Ha cTp.96-97

42/1 | Amnanus k/p. KonebarenbHoe Wzyuenue §23 ctp. 98-103,
neuxkeHne. CBOOOIHBIC HOBOTO ymp. Ha cTp. 103

kosiebanus. KonebdarenpHbIe
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CHCTEMBI. MaTepuana

43/2 | BennuuHsl, N3zyuenue §24 crp. 103-107,
XapakTepu3yromue HOBOT'O ynp.24 Ha cTp.
KoJiebaTebHOE IBH)KEHUE. MaTepuaa 107-108
Pewenne 3anau.

44/3 | JlabopaTtopHas pabora Ne3 JlaGopaTopHas §23,24, 3-x cTp.
«Uccnenosanue pabora 200 Ne1719-1721
3aBUCUMOCTH N1€PHOAA U
Y4acTOTbI CBOOOIHBIX
KoJIeOaHUN HUTSHOTO
MasiTHUKA OT €ro JJIMHBI.

45/4 | 'apmoHunveckue KojacOaHusl. Nzyuenune §25 ctp. 108-111,

HOBOT'O 3-Kk cTp. 203
Martepuaia Nel1730,1731

46/5 | 3aryxaromue KoueOaHusl. N3yuenue §26 -27 ctp. 112-
BrinyxaeHHbie koaeOaHusl. HOBOT'O 119, ymip. 25 Ha
Pe3onanc. Pemenue 3anau. Marepuaia ctp. 115

47/6 | O6006meHwMe, [ToBTOpeHue §26-27, yup. 26 Ha
cucreMarusanus u HU3y4YEHHOTO ctp. 119
KOpPpEKLUs 3HAaHUI Marepuaia
oOyJaromuxcs o
MEXaHUYECKUM KOJICOaHUSIM.

ITIpoMexxyTOuHBI1
MOHUTOPHHT 10 TEME
«Konebanus».

48/7 | PacnpocTpaHeHue KoneOaHHui N3yuenne §28 ctp. 119-123,
B cpezie. BonHbI. HOBOT'O BOIIPOCHI
[TpononbHBIE U TONIEpEUHBIE MaTepuana
BOJIHBI

49/8 | Inuna BosHBI. CKOPOCTH W3zyuenue §29 crp. 124-127,
pacipocTpaHeHUs BOJIHBI. HOBOTO ynp. 27 Ha ctp. 127
Pemenue 3amauy. Marepuaia

50/9 | UcrouHuku 3ByKa. 3BYKOBBIE Wzydenne §30-31 ctp. 127-
kosebanus. Beicota, TeMOp u HOBOTO 134, ynp. 28 Ha
TPOMKOCTH 3BYKa. Marepuaia ctp. 131, ynp. 29

Ha cTp. 134-135

51/10 | PacmpocTpaHeHue 3ByKa. N3yuenne §32-33 ctp. 135-
3BYKOBBIE BOJIHBI. HOBOT'O 142, Bompockl.
Otpaxkenue 3Byka. 9Xo0. Marepuasia 3aaHue Ha CTp.
3BYKOBOH pe30HaHC. 142

52/11 | Pemenue 3amau. O600mIcHNE, IToBTOpEHME §23-33 noBTOPUTS,
CUCTEMATH3aLM U U3Y4EHHOTO 3-K c1p. 206 Ne
KOPPEKIHs 3HAHUH 10 1763-1767, ctp.




00yYaromuxcst mo MaTtepuaia 207 Nel771-1774
MEXaHHUYECKUM KOJIeOaHusIM

U BOJIHAM, 3BYKY.

[ToaroroBka K K/p.

53/12 | KourponbHas padota Ne 3 mo | KoHTposabHas §23-33 noBTOPHTH,
TeMe «Mexanudeckue pabota TeCT Ha cTp. 144
KoJie0aHUs U BOJHBIL, 3BYK).

54/1 | Aunamu3 k/p. MaruutHoe Nzyuenune §34 ctp. 145-149,
M0JIE U ero rpagudeckoe HOBOT'O yrp. 31 Ha ctp. 149
u300paxKeHue. Martepuana

55/2. | HanpaBieHnue ToKa U Uzyuenue §35 ctp. 150-151,
HalpaBJICHUE JTUHUN €0 HOBOT'O ynp. 32 Ha ctp. 152
MarHuTHoOro noss. IIpasuio Marepuaia
IIPaBOM PYKH.

56/3 | OOHapyXeHHEe MarHUTHOTO Wzydenue §36 ctp. 152-156,
TIOJIS TI0 €0 JEHCTBUIO Ha HOBOT'O ynp. 33 Ha cTp.
anekTpudeckuil Tok. Cuma Marepuaia 156-157
Awmrepa. [IpaBuino seBoit
PyKH.

57/4 | Peumenue 3amau Ha [ToBTOpEeHUE §34-36 MOBTOPUTH,
OIIPEEIICHUE HAIIPABJICHUS HU3Y4YEHHOTO 3-K cTp. 208
JIMHUM MarHuTHOTO MO U Marepuaia Ne1779,1780,1782
cuiibl Amrepa.

58/5 | UuayKIKMss MAarHUTHOTO TTOJIS. N3yuenue §37-38 ctp. 157-
MarsauTHsIH ITOTOK. HOBOT'O 162, ynp. 35 Ha

Marepuaia cTp. 163

59/6 | SIBneHue AIEKTPOMArHUTHOMN Wzydenue §39 ctp. 163-166,

WHIYKITUH. HOBOTO yrp. 36 Ha cTp. 166
MaTtepuaa

60/7 | Hampasnenue Uzyuenue §40 ctp. 166-169,
WHIYKIIMOHHOTO TOKa. HOBOT'O ynp. 37 Ha ctp. 169
ITpaBuno Jlenna. Marepuaia

61/8 | Jlabopatopuas pabora Ned JlaGoparopHas §37-40 mOBTOPHTH,
«3yueHue ABICHUS paboTta 3-K cTp. 211
AIEKTPOMATrHUTHOM Nel796-1797
WHIYKIIANY.

62/9 | SIBneHME CAMOMHIYKIIHH. N3yuenue §41 ctp. 169-173,

HOBOT'O ynp. 38 Ha cTp. 173

MaTepuana




63/10 | [Tonyduenue u nepeaaya Wzydenue §42 ctp. 173-179,
MEPEMEHHOTO HOBOT'O ynp. 39 Ha ctp. 179
AIIEKTPUIECKOTO TOKA. MaTtepuana
Tpanchopmarop.

64/11 | DekTpOMAarHuTHOE TOJIe. Nzyuenue §43-44 ctp.179-
DNIEKTPOMArHUTHBIE BOJIHBI. HOBOT'O 184, yrip. 41 Ha
Pemenue 3amau Marepuaia ctp. 186

65/12 | Pemenwue 3a1a4 mo Teme [ToBTOpEeHUE §41-44 mOBTOPUTH,
«INEeKTPOMarHUTHBIC HM3y4EHHOTO 3-K cTp.216-217
BOJIHBD) Marepuaia Ne1831-1837

66/13 | IlIkamna 3;1eKTPOMAarHUTHBIX Nzyuenune §44 ctp. 184-186,
BOJTH. HOBOT'O 3-K CTp.

MaTepuaia
KonebaTenbHbBIN KOHTYP. Wzydenue §45 cTp.186-191,
67/14 HOBOTO ymp. 42 Ha ctp. 191
MaTtepuana

68/15 | IlpuHIUIIBI pagHOCBSI3U U W3zyuenue §46 ctp. 191-195,

TEJICBUJICHUS. HOBOT'O ynp. 43 Ha ctp. 195
MaTtepuana

69/16 | DnekTpoMarHuTHas IPUPOIA N3yuenue §47 ctp. 195-197,

CBeTA. HOBOT'O BOIIPOCHI,
MaTtepuana Mpe3eHTaluu

70/17 | TpenomieHue cBeTA. N3yuenne §48 ctp. 197-201,
DuU3NYECKUN CMBICI HOBOT'O ynp. 44 Ha ctp. 202
MOKa3aTesl MPEIOMIICHHUS. MaTtepuana

71/18 | ducnepcus cBeta. L{BeTa Ter. Wzydenue §49 ctp. 202-203,

HOBOTO ymp. 45 Ha ctp. 209
MaTtepuaa

72/19 | Turbl ONTHYECKUX CIICKTPOB. W3zyuenue §50 ctp. 209-214,
[TpoucxoxacHue HOBOTO BOTIPOCHI.
JTUHEHYATHIX CIICKTPOB. MaTepuaia MIpe3CHTAINH

73/20 | TlormomeHre U UCITyCKaHUE Wzydenne §51 ctp. 214-216,
CBETa aTOMaMH. HOBOTO BOIPOCHI,

MaTtepuana Mpe3eHTAINH.

74/21 | Pemenne 3amau. O6001IEHHE, [ToBTOpEeHue §47-51 noBTOPUTH,
CUCTeMAaTH3AIIHS U W3YYEHHOTO 3-K CTp. 3-K CTp.
KOPpEKLUs 3HaHU I Marepuaia 209 No1784-1786
oOyuaromuxcs. [ToaroroBka
K K/p.

75/22 | KoutponbHas padoTa Ned o KonTponbHas §47-51, Tect Ha

TEME ((BJ'IGKTpOMaFHI/ITHOG
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OJIEN. pabota ctp.218-219
76/1 | Ananus x/p. N3zyuenue §52 c1p.220-222,
PagnoaxktuBHOCTE. MoOnenn HOBOT'O BOIIPOCHI
aTOMOB. MaTepuaa
77/2 | Onbitr Pesepdopra. Nzyuenune §52 crp. 222-226,
HOBOTO BOMPOCHI
Marepuana
78/3 | PagnoakTuBHBIE Nzyuenune §53 c1p. 226-229,
MIPEBPAILICHUS] AaTOMHBIX SIEP. HOBOT'O ynp. 46 Ha ctp. 229
Marepuana
79/4 | DkcriepuMEHTAIbHBIC Nzyuenune §54 ctp. 230- 233,
METO/BI HCCIIEJOBAHUS HOBOTO BOTIPOCHI
YacTHII. MaTepuaia
80/5 | OTkpbITHE IPOTOHA U Wzydenue §55 crp. 233-236,
HEUTpOHA. HOBOT'O ynp. 47 Ha ctp. 237
MaTepuaia
81/6 | CoctaB aTOMHOTO si/pa. Wzydenue §56 ctp. 237-240,
SnepHble CUITBL. HOBOT'O ynp. 48 Ha cTp.
Marepuaia 240-241
82/7 | Pemenue 3anau «Cocras IToBTrOpenue §55-56 nosToOpUTSH,
aTOMHOTrO sapa. MaccoBoe U3y4YEHHOTO 3-K cTp. 220 Ne
YHCII0. 3apsI0BOE YHCIIO» Marepuaina 1857-1862
83/8 | N3otomsbl. Anbda- u Oera- N3yuenne §55-56 noBTOPUTH,
pacmnan. [IpaBuio cmenieHus. HOBOT'O 3-K cTp. 220
Pemenue 3amau. Marepuaia Nel1866-1868,
3aJjaHue B TETPaIu
84/9 | Dueprus cBs3u sapa. Jedekr Wzydenune §57 ctp. 241-243,
Macc. HOBOT'O 3-K cTp. 221
Martepuana Nel870
85/10 | JlabopaTtopHas pabora Ne 5 JlaGopatopHas §53-57, 3-x c1p.
«3y4yeHune TpexoB pabora 219 Ne 1851-1853
3apsDKEHHBIX YacTHI] 110
roTOBBIM (hoTorpadusimy».
86/11 | lenenue sinep ypana. LlermHas N3yuenne §58 crp. 244-248,
peaKius. HOBOT'O BOIPOCHI
MaTtepuana
87/12 | SInepHsblit peakTop. N3yuenne §59-60 ctp. 249-
[TpeoOpa3zoBanue HOBOT'O 255, npe3eHTanuu
BHYTPEHHEH dHEpruu MaTtepuana

aTOMHBIX sJIEp B
ANEKTPUUECKYIO SHEPTHIO.

10




ATOMHasl SHEpreTuKa.

88/13 | buosoruueckoe ACHCTBUEC Wzydenue §61-62 ctp. 255-
panuanuu. 3akoH HOBOT'O 263, npe3eHTanun
PaIuoaKTUBHOTO pacraja. MaTepuaa
TepMosiiepHas peakuus.

89/14 | Pemenue 3amau. O6o0IIEHHE, [ToBTOpEeHUE §53-63 moBTOPUTH,
cHUcTeMaTU3alus U HU3Y4YEHHOTO 3-K c1p. 220
KOPPEKIIWs 3HAaHU I Marepuaia Ne1854-1856
oOyuaromuxcs. [ToagroroBka
K K/p.

90/15 | KourponbHas padota Ne 5mo | KonHTpoabHas Crp. 264-265
teme «CTpoeHue aToma u pabota YUTaTh, TECT HA
ATOMHOTO SApay. cTp. 267-268

91/1 | Cocras, cTpoeHue u N3yuenue §63 crp. 269-272,
npoucxoxaenne CoaHeYHOH HOBOTO BOTIPOCHI
CHCTEMBI. MaTepuaia

92/2 | BosbIne MIaHEThI Nzyuenue §64 ctp. 272-284,
CoHEeYHOU CHUCTEMBI. HOBOT'O ynp.49 Ha cTp. 284

MaTepuaia

93/3 | Maubie Tena CoHEUHOM N3yuenue §65 ctp. 284-286,

CUCTEMBI. HOBOTO BOMPOCHI
MaTtepuana

94/4 | CtpoeHue, U3IydeHUS U N3yuenne §66 c1p.287-290,

sBororust ColHIA U 3BE3/I. HOBOT'O BOIIPOCHI
MaTtepuana
95/5 | CtpoeHHe U 3BOTFOLIUS Wzydenue §67 ctp. 290-294,
BCEJICHHOI. HOBOTO TeCT Ha cTp. 295
MaTepuaia
96-97 | IloBTOpeHme [ToBTOpenue
M3Y4EHHOTO
MaTepuaa
98-99 | PesepBHOE Bpems
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