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COAEPXKXAHUE OBYUEHUA

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHENHOE
nBukeHne. HepaBHoMepHoe npsMoianHeiHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nageHus. Jlwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHusi. CBA3b d3HEpPruM U paboThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HalnrogeHue MexaHM4eCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHHE MOyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.
HabGnronenue nBr>xeHus Tejla o OKPY>KHOCTH.



10.
11.
12.
13.
14.
15.
16.

Habmroienne MexaHn4ecKux sSIBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCII0JIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebatenbHoe aBmxenrne. OCHOBHbBIC XapaKTEPUCTHKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka W BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHnne nNpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.
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2. OmpeneneHue 4acTOThl M IEPHOJIa KOJIEOAHUIN NMPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT MaccChl Irpysa.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KojaeOaHwmit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOIHOTO IMaICHHUS.
Paznen 10. DiaeKTpoMarHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.
DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
DJeKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoHOBBIE CBOWCTBA
CBETAa.
Hemoncmpauyuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimol.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmens  ceera.  Mcrounuku — cBera.  [IpsamMonuHeitHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBera.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tomy4yenune n300pakeHU ¢ TOMOIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
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Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAa)KEHUS CBETOBOTO Jyda OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHUSI U ONTUYECKON CHIIBI COOMparolei
JIMH3HIL.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIONCHHWH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnbiTel Pe3epdopaa u mnanerapHas mozens aroma. Mogens atoma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHUS 3apAJ0BOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnas sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMyHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIIMI MOAYJIb TPEAHA3HAYEH JI CUCTEMATH3alUN
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUH BCErO Kypca (pU3MKH, a Takxke A MOJATOTOBKU K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHU AAHHOTO MOJIYJIA PEaU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBACHATH (PU3MUYECKUE
ABJICHUSI, NPUMEHSS TIOJyYEHHBbIE 3HAHHWs, pelmarh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CYET TOTO, YTO OOYHAIOIIUECS BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:



Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(u3nYecKue BIEHUS B OKPYKAOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U IIOJIYYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (u3MKu Ha ypOBHE OCHOBHOIO 00Iero o0pa3oBaHUs HANpPaBICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.
B pesynbraTe uzydyeHus Gpu3nKu Ha ypOBHE OCHOBHOI'O 00I11IeT0 00pa30oBaHUs
y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIYHOCTHBIC PE3yIbTaThl B
YacTHu:
1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:
— IPOSBJIICHHE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON
bu3nYecKoil HayKH;
— LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
— TOTOBHOCTh K aKTHBHOMY YYaCTHIO B 00CYKI€HHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHKECHUN
busuKy;
— OCO3HaHUE BAXXHOCTU MOPAJIbHO--3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH
Y4EHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE ICTETUYECKUX KauyeCTB (PU3NUECKOW HayKd: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;
4) HEHHOCTH HAYYHOTO NMO3HAHUSA:
OCO3HaHUE IIEHHOCTH (PU3MUECKONM HAyKH KaK MOIIHOTO MHCTPYMEHTa
MO3HAHUS MHUpA, OCHOBBI PpAa3BUTUS  TEXHOJOTHM, BaKHEUIIEH
COCTaBJISIFOUIEN KYJIbTYPBHI;
— pa3BUTHE HAy4YHOU JII0OO3HATEILHOCTH, MHTEpEca K HCCIEeN0BATENbCKON
NEATEIIbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbS U IMOLMOHAIBLHOTO 0JIAT OOy UM



— OCO3HAaHME IEHHOCTH 0€e30macHOro oOpas3a MKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TMpaBui OE30MAaCHOTO MOBEACHUS Ha
TpaHCIIOpTE, HAa JOpOrax, C DJIEKTPUYECKUM U TEIUIOBBIM O0OpYJIOBAHHEM B
JIOMAalIHUX YCIIOBHUSIX;

— c(OpMHUPOBAHHOCTH HaBbIKa pehIICKCHH, TPU3HAHKE CBOETO MpPaBa Ha OLUIUOKY
Y TAKOTO K€ MpaBa y APYyroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AaKTHMBHOE YYacTH€ B PCIICHUM NPaKTHUUYECKUX 3a/ad (B paMKax CEMbH,
o0Opa3oBaTeIbLHOM OpraHU3aIH, TOPOIa, Kpast) TEXHOJIOTHIECKOU U COITUATBbHON
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM Yucie U (PU3NYECKUX 3HAHUM;

— WHTEPEC K MPaKTUUECKOMY U3YYEHUIO Mpodeccuit, CBSI3aHHBIX C (PU3UKOM;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

— OpUEHTallUg Ha TpUMEHEHHEe (U3MYECKUX 3HaHWM NJis pelleHus 3ajad B
00JIaCTH OKpY’KaroIiedl cpejpl, MIAHUPOBAaHUS TIOCTYNKOB W OLIEHKH HX
BO3MOHBIX MOCIEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

— OCO3HaHME TJIOOAIBHOTO XapaKTepa JKOJIOTMYECKUX MpoOJeM M MyTel ux
pelieHus;

8) aganTanum K M3MEHAKIIMMCH YCJOBUSM COUMAJIBLHOW M NPHPOIHOM
cpeabl:

— MOTPEOHOCTh BO B3aMMOJICUCTBUM TIPU BBITIOJHEHUU WCCIICIOBAHUN U
MPOEKTOB (PU3MYECKON HAMPABIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSAM
APYTHUX,

— TIOBBIIICHUWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
JIeATEIIbHOCTD;

— MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIIE€ (POPMYIHPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— O0CO3HaHHE ASHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00J1acTH
bu3uKy;

— IUTAHUPOBAHUE CBOETO Pa3BUTHS B TPUOOPETCHUHU HOBBIX (PU3NUECKUX 3HAHUH;
— CTpEeMJICHHE aHAIM3UPOBATH U BBISBIISTH B3aUMOCBSI3H MPUPOJIbI, 00IIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3UUECKUX 3HAHUM;

— OLICHKa CBOMX JICMCTBUM C YYETOM BIIMSHUSA HA OKPYXKAKOIIYIO CpPELNY,
BO3MOKHBIX TJI00AJbHBIX TTOCJICICTBUH.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHUs MpOrpaMMbl 10 (pr3MKe Ha ypOBHE OCHOBHOT'O OOIIETO
oOpazoBanust y oOydaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE MIO3HABATENbHbBIE YHUBEPCAIbHbIC yUeOHbIE NEUCTBUS,



KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHbIE  Y4YEOHBIE  JCHCTBUS,  PErYJISTUBHbBIE
yHHUBEpCaJbHbIC yUeOHbIE TEUCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC IPU3HAKH OOBCKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIISCTBCHHBIH NpHU3HAK KIacCU(HUKAIIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOJFOCHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;

BBISIBIIATH TIPUYMHHO--CJICJICTBEHHBIC CBS3M TP HU3YYCHUH (PU3HUECKHUX
SIBJICHMA W TIPOIIECCOB, JCNIATh BBIBOABI C WCITOJIB30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUM, BBIJBUTaThb THIIOTE3BI O B3aMMOCBS3SX
(U3UYECKUX BEJIMYNH,

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO peIIeHUs y4eOHOM (U3MYEeCKON 3aaauu
(cpaBHEHHE HECKOJIPKUX BapHAHTOB PEIICHUS, BELIOOp HanO0JIee MOIXOISIIETO
C Y4ETOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHECR).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

UCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJUTH TI0O CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
(bU3UYIECKUI SKCIIEPUMEHT, HEOOIBIIIOE HCCIICIOBAHUE (PU3UUESCKOTO SIBJICHHMS;
OIICHMBATh Ha TPUMEHUMOCTb U JIOCTOBEPHOCTh HHGOPMAIIHIO, TTOTYYSCHHYIO B
XO0J1€ UCCJICIOBAHMS WIIA DKCTIEPUMEHTA;

CaMOCTOSITeNTbHO (popMynupoBaTh OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaMm
MIPOBEIEHHOTO HAOIIOCHUS, OIBITA, UCCIICTOBAHMUS,

MIPOTHO3WPOBATh BO3MOXKHOE JIajbHEHIIICe pa3BUTHE (PU3UUECCKUX MTPOIIECCOB,
a TaK)Ke BBIIBUTATh NPEAIOI0KEHUS 00 MX Pa3BUTHH B HOBBIX YCJIOBHSAX U
KOHTEKCTax.

Pabora c nundopmanueii:

NPUMEHSTh Pa3IMYHbIE METOJIbl, MHCTPYMEHTBhl U 3alpoChl MPU TOUCKE M
orOope HHGOPMALMKM WIM JAHHBIX € Y4ETOM MPEIJIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CHCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHUMAIbHYI0  (GOpMYy  MpPEACTaBICHUSA
uHGOpPMaIlMU U WLTIOCTPUPOBATH pPelllaeMble 3a/1a4l HECIOXKHBIMUA CXEMaMH,
Jquarpammamu, HHOM rpaduKoi 1 MX KOMOMHALUAMH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:



B X0JI¢ 00CYXACHUS yueOHOTO MaTepHalia, pe3yJbTaToB Jab0opaTOPHBIX padboT
U TIPOCKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI M
BBICKA3bIBaTh WJCH, HAICICHHBIE HA PEIICHWE 3aJa4d W TOJACpKAHUE
01arokenaTeaIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOM CYXKJICHUS C CYXKJICHHSIMHU JIPYTHX YYACTHHUKOB JIUAJIOTa,
OOHapyXUBaTh Pa3IUIUE U CXOJICTBO MO3UITUH;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TMPEJICTABIATh PE3YJbTaThl BBIMOJHEHHOTO (DHU3UYECKOTO OIbITa
(9KCIIepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMUMATh W WCIOJIb30BaTh MPEUMYIIESCTBA KOMAHIHONW W WHIWUBUIYaTbHON
paboThI U PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

MPUHUMATH [IEJTH COBMECTHOM JESATEIHPHOCTH, OPTaHU30BBIBATH ACHCTBUSA IO €€
JOCTIDKCHHIO: PACIpeleNiaTh POJH, OOCYKIaTh TPOIECCHl U PE3yIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHSATH CBOKO YacTh PaOOTHI, JOCTHras KadyeCTBEHHOTO pe3ysbTaTa IIo
CBOEMY HAIIPaBJICHUIO M KOOPAUHHUPYS CBOM JCUCTBHUSA C APYTUMU WICHAMU
KOMAaH/IbI;

OIICHMBATh KAadeCTBO CBOETO BKJAJa B OOMIMA TPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEILHO C(OPMYITMPOBAHHBIM YUYaCTHUKAMH B3aMMOICHCTBHSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJIATH MTPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CUTyalUsX, TPEOYIOMMX IJIs
peuieHust GU3NYECKUX 3HAaHUM;

OPUEHTUPOBAThCS B  PA3IMYHBIX  MOAXOJAX  MPUHATHS  pEUICHUH
(MHIMBUAYalIbHOE, TPUHATHE pEIIeHUs B TpyNle, MNPUHITHE peUIeHUuN
TPYIION);

CaMOCTOSITENIbHO COCTaBIISATh QJITOPUTM pelieHuss (U3NYECKON 3aJauu WM
IUIaHa MCCIIEOBAHUA C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pEIICHUM;
nienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIpeAJIaraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH  NPUYMHBI  JOCTWXKEHHUS  (HEAOCTH)KEHUS)  Pe3yibTaToOB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHUCJIE B XOJ BBIINOJIHEHUS
(bU3MYECKOTO UCCIIEOBAHMS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYaIUil, yCTAHOBJIEHHBIX OMIMOOK, BOZHUKIIUX TPYIHOCTEH;



OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JPYrOro 4eJIOBEKa B XOJ€ CIOpa WIH JUCKYCCHM Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;
npu3HaBaTh CBOE MPaBO Ha OMIMOKY MpPU PEIICHUU (PU3NUECKUX 3a]ad WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenust B 9 kijiacce npeIMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHUSA: CUCTEMA OTCUETA, MaTepuaibHas TOUKa, TPACKTOPHS,
OTHOCHUTEJILHOCTh ~MEXaHMYECKOTro JABIKEHUs, jAeopmanus (yopyras,
IJIaCTHUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
Neperpy3ku, LEHTP TSHKECTH, a0CONIOTHO TBEPIAOE TENO, LIEHTP TAXKECTH
TBEPIOro TEJa, PABHOBECUE, MEXAaHMYECKHE KOJIEOaHHWS U BOJHBI, 3BYK,
uHQpa3ByK M  yIbTPa3ByK, OJEKTPOMAarHUTHbIE  BOJHBI,  IIKaja
3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JTAIbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUS U TOIJIOIICHMsS, anb(a-, OeTa- U raMMa-u3Iy4eHHs, U30TOIMbI,
sJlepHasi PHEPTeTUKA;

pasznuyuath SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHENHOE
JIBUKEHHE, PAaBHOYCKOPEHHOE MPSMOJMHENHHOE JBU)KEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE IO OKPY>KHOCTH, B3aUMOJICHCTBUE TEIL,
pEaKkTUBHOE JBIKEHHE, KojeOaTelbHOE JBWKEHUE (3aTyXamolue u
BBIHY)KJICHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JBHUXKEHUE, OTPAXKEHUE
3BYyKa, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U IIPEIIOMIICHUE CBETA,
MOJIHOE€ BHYTPEHHEE OTPA’KEHUE CBETA, Pa3JIoKEHHUE O€JI0ro CBEeTa B CHEKTP U
CIIOKEHUE  CIEKTPaJIbHBIX LBETOB, JUCIEPCUS CBETA, €CTECTBEHHAas
PaAMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEMYATOrO CIEKTpa H3Iy4YeHHUs) IO
ONMMCAHUID HMX  XapaKTepHbIX CBOMCTB W Ha OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3UUYECKUX SIBJICHUN B OKPYXKAIOIIEM
mupe (B TOM uucie (pu3uveckue sSBJICHUS B MPUPOIE: MPUIUBBI U OTIIUBBI,
nBrkeHrne IuiaHeT COJIHEYHOM CHCTEMBI, PEaKTUBHOE JIBM)KEHHE IKUBBIX
OpraHU3MOB,  BOCIpHUSTHE  3BYKOB  JKMBOTHBIMH,  3€MJIETPSICEHUE,
CeliCMUYECKHE BOJHBI, I[yHAMH, 3XO, I[BE€TA TeJl, ONTHYECKHUE SIBJICHUS B
npupojsie, OUOJIOTUYECKOE JEHCTBHE BHIMMOTO, YIbTPA(PHUOIETOBOIO H
PEHTTEHOBCKOTO  M3JIyY€HHUH, €CTECTBEHHBIM  paJMOaKTUBHBIN  (OH,
KOCMUYECKHE JIy4Yd, PAJAHMOAKTUBHOE W3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB,
NEICTBUE paJAMOAKTUBHBIX H3JyYEHUN Ha OpraHU3M 4eJOBEKa), MPU 3TOM



NEPEBOAUTH MPAKTUUYECKYIO 33/7ady B Y4YEOHYIO, BBIJICIATH CYIIECTBEHHBIC
CBOICTBa (MpU3HAKHU) (PU3UIECKUX SBICHUIA,

ONKCHIBATh HM3YyYEHHBIE CBOMCTBAa Tel U (PU3UYECKUE SIBJICHUSA, HCIONb3YS
¢usznyeckue BENUYMHBI (CpEeOHSEI M MTHOBEHHAas CKOPOCTh Tela TIpu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOpEHHUE, IepeMelleHue, IyTh, YrioBas
CKOpPOCTb, CHJIa TPEHUS, CUJIa YOPYIOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJHOTO MMAJIEHNUs, BEC TEJIa, UMITYJIbC TEJIA, UMITYJIbC CUJIbI, MEXaHHYECKAas
paboTa M MOIIHOCTb, MOTEHLUWAJIbHAs DJHEPrusl Tella, MOJHATOTO HaJ
MOBEPXHOCTHIO 3€MJIM, TOTCHIMAIbHASI DSHEPIrHs CXKATOH  MPYKUHBI,
KMHETHYECKasi 3HEPrus, MOJHAs MEXaHW4YecKas 3HEprus, Nepuoj U 4acToTa
Kosie0aHu, AJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEJOMIIEHUSI CPEJlbl), MPU OMUCAHUU MPABUIBHO TPAKTOBATH
(U3MYECKUI CMBICI MCHOJB3YEMbIX BEJIMYMH, OOO3HAYEHUS W €IUHUIIBI
(¢u3NYeCKuX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIME JAHHYIO
¢u3NYEeCKyl0 BEIWYMHY C JPYTUMH BEJIUYUMHAMH, CTPOUTh Trpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEpHU30BaTh CBOMCTBA TeN, (PU3MUECKUE ABJICHUS U MPOLIECCHI, HCIIOIb3YS
3aKOH COXPAHEHUsl DSHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MNPUHIUI
CYNEpIO3ULIUUA CUJI, TPUHIIUI OTHOCUTENbHOCTHU [ anuies, 3akonsl HeloTOHA,
3aKOH COXPAHEHMsI MMIYJIbCA, 3aKOHBI OTPAXEHUS U IPEJIOMIIEHUS CBETA,
3aKOHBI COXPAHEHUS 3apsI0BOI0 U MACCOBOIO YMCEN MPHU SIEPHBIX PEAKLIUSX,
IpU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W 3allMChIBATh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MUECKHE POLECCHl U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTYyallUl MPaKTHUKO-OPHUEHTHUPOBAHHOI'O XApPAKTepa: BBIABIATH NMPUYMHHO--
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHX IIaroB C
OMnopoil Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MYECKHUX SBJICHUU, (HUIUUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemarh pacu€THbIC 3a7a4uu (OMUparolecss Ha CUCTEMY U3 2—3 ypaBHEHHH),
UCIIOJIb3Ys 3aKOHBI M (POpMyJibl, CBA3BIBAIOLIME (DU3MUECKUE BEIUUYUHBI: Ha
OCHOBE aHaJIM3a YCJIOBHS 33Ja4M 3alMChIBATh KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAIONINE WM W30BITOYHBIC JTaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMbIE JUIsl  pELIeHUs, NPOBOJUTH pPacu€Tbl M  OLICHUBATh
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUEHUS (PU3UUECKON BEIMYMHBI,
pacmo3HaBaTh MPOOJIEMbl, KOTOPHIE MOKHO PEIIUTh PU OMOIIH (PU3HUECKUX
METOJ/IOB, HCIIOJIb3Ysl OINHWCAaHHUE WCCIEAOBAaHMS, BBIIEIATh IPOBEPSEMOE
NPEANOJIOKEHNE, OLEHWBaTh  MPAaBWIBHOCTh  MOPSAAKA  MPOBEACHUS
UCCJIEI0BAHMUS, JIENATh BHIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN
Y OTIBITOB;



IPOBOJUTDH OMBITHI 1O HAOMIOAECHUIO (PU3MUECKUX SIBJICHUM UM (PU3NIECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HpiOTOHa, 3akOHa COXpaHEHUs
SHEPTrUH, 3aBUCUMOCTh Mepro/ia KoieOaHuil MPy>KMHHOTO MAasSTHUKA OT MacChI
rpy3a U SKECTKOCTH TPYXMHBI M HE3aBUCUMOCTb OT aMIUTUTYIbl MaJbIX
Kosie0aHul, NPSIMOJMHENHOE PacHpOCTPAHEHUE CBETA, Pa3jokKEeHHE Oesoro
CBETa B CIIEKTp, M3yUYEHUE CBOMCTB H300pa)k€HMsI B IJIOCKOM 3€pKajie U
CBOMCTB M300paKeHUs TpeaMera B coOuparolield JHuH3e, HaOII0ACHHE
CIUIOIIHBIX M JTUHEHUYATBIX CIIEKTPOB M3IIyUYEHHs): CAMOCTOATEIHLHO COOUPATH
YCTaHOBKY U3 U30BITOYHOTO Habopa 000pyAOBAaHUS, ONUCHIBATH X0/ OIBITA U
€ro pe3ynbTathl, ((OPMYIHPOBATH BBIBOJBL;

IPOBOAUTH IMPU HEOOXOIMMOCTH CEPHUI0 MPSMBIX H3MEPEHUH, Ompenesss
CpeqHee 3HAu€HHE U3MepsAeMOM BeMWYMHBl ((POKYCHOE pacCTOSHUE
coOuparomieil  JuH3bI), OOOCHOBBIBaTH BBIOOpP croco0a  H3MepeHus
(M3MepUTEILHOTO PUOOPA);

OPOBOAUTH  HCCJIEJIOBAHUE 3aBHUCUMOCTEM  (PU3MYECKUX  BEJIMYMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHH IPU
PaBHOYCKOPEHHOM JBMKEHHM 0€3 HauaJbHOM CKOPOCTH, MEepHoa KojaeOaHui
MaTEeMaTHYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHUS
CBETa OT yIJia MaJeHus U yIiia MPEeJOMIICHHS OT YIJia MaJeHus): TNIAHUPOBATh
UCCJIEIOBAHUE, CaMOCTOSITEIbHO CcOOMpaTh  YCTAaHOBKY, (PUKCHpPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH B BUIE TaOJIUI
U TpauKOB, IeJaTh BHIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

POBOJNTH KOCBEHHBIC M3MEpEeHHs (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
¥ YCKOpEHHE Teja MPH paBHOYCKOPEHHOM JBUKEHHUH, YCKOPEHHE CBOOOTHOTO
NaJeHus, JKECTKOCTh TMPYKUHBI, KOIPPHUIIMEHT TPEHUS CKOJIBXKCHHUS,
MEXaHHUYeCcKas paboTa W MOIIMHOCTh, YacTOTa W TIEPHOJ KojcOaHUM
MaTEeMaTHYECKOT0 U MPYKUHHOTO MAassTHUKOB, ONTHYECKAs! CHJla cCOOMparoleil
JVH3bI, PAaaUOAaKTUBHBIA (OH): TUIAHMPOBATH HU3MEpPEHHUs, COOHpaTh
OKCIIEPUMEHTAJIbHYI0O YCTAHOBKY U  BBIMIOJMHATH HM3MEPEHUS, CIEIYs
NPEIJIOKEHHOW  WHCTPYKIMW, BBIYUCIATH  3HAYEHWE  BEJIMYMHBI |
aHaJIM3UPOBATh MOJYYEHHBIC PE3YJIbTAThl C YYETOM 3aJaHHON MOTPEIIHOCTH
U3MEpPECHU;

cOOJII0JIaTh MpaBUJia TEXHUKHA O€30MaCHOCTH MpHU padoTe ¢ JabopaTOPHBIM
000opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (U3MYECKUX MOJENEH:
MaTepuagbHas TOuKa, aOCOJIIOTHO TBEPAOE TEJIO0, TOYEUHbIM NCTOUYHUK CBETA,
Jy4, TOHKasl JIMH34, ITaHeTapHasi MOJEJIb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO

Aapa;



XapaKkTepru30BaTh NPUHITUIIBI ACHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMOPOM HA MX OMUCAHMS (B TOM YHCIE: COUIOMETP, HAATUUKHU
MOJIOKEHUS, PACCTOSIHUSI U YCKOPEHHS, pakeTa, HXOJIOT, OYKH, MEPHUCKOII,
doToamnmapar, ONTUYECKUE CBETOBOIBI, CIEKTPOCKOTN, TO3UMETp, Kamepa
Bunbcona), ucnosib3ys 3HaHUS O CBOMCTBaX (U3MUECKUX SIBICHUN U
Heo0xoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YyUYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIIHLHBIX MPUOOPOB U TEXHOJIOTUYECKHUX IMPOIECCOB IMPHU
pelIeHNN Y4eOHO--MIPAKTUYECKUX 3aJ1ad, ONTUYECKUE CXEMBI JIsl TIOCTPOCHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cCOOMparoiei JTMH3E;

MPUBOAUTH NMPUMEPHI (HAXOIUTh UH(POPMAIIUIO O TIpUMEpPax) MPAKTUIECKOTO
UCIIOJIb30BaHUSl  (PU3WYECKUX 3HAHUW B TIOBCEAHEBHOM IKM3HU IS
oOecrieueHus: 6€30MacHOCTH MPU OOPAILEHNUN C MPUOOPAMH U TEXHHUUECKUMU
YCTPOMCTBAMH, COXpPaHEHUSI 3JJ0POBbSl U COOJIIOCHUS HOPM IKOJOTUUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

OCYHIECTBJISATh MOUCK MHPOpManuu (HU3NIECKoro cojepxkanust B UutepHere,
CaMOCTOATENbHO  (OPMYJIHPYS TOUCKOBBIM  3allpoc, HAXOIUThb IyTH
OTIpEJICICHUs]  JOCTOBEPHOCTH TOJYyYEHHOW WH(OpMAIuu Ha OCHOBE
MMEIOIIUXCSl 3HAHUHN U JOTIOJIHUTEJIbHBIX UCTOYHUKOB;

WCIIOJIB30BaTh MPU BBIMOJHEHUH YYE€OHBIX 3aJaHUM HayYHO--TIOMYJISPHYIO
auTepaTypy (U3UYECKOrO COJIEpKaHUs, CIPABOUYHBIE MaTepHUasbl, PECypChl
cetu HWHTepHer, Bianerb NOpu€éMaMU  KOHCHEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
uHpOpMaIIMM U3 HECKOJIBKMX HMCTOYHMKOB (DU3UYECKOTO COJACpKaHMUS,
NyOJIMYHO TPEJCTABISITh PE3YJIbTAaThl MPOEKTHOW WM HCCIIEI0BATEIbCKOMN
NESTEIIBHOCTH, IPU 3TOM T'PAMOTHO HCIOJIb30BATh M3YYEHHBIN MOHITUWHBIN
anmapar H3ydaeMoro pasnuena (U3MKA W CONMPOBOXIATh BBICTYIUICHUE
npe3eHTaIren ¢ yuéToM 0COOEHHOCTEH ayUTOPUU CBEPCTHUKOB.
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1.2 o Ter 20 https://m.edsoo.ru/7f PEILIECHHIO 3314, UCTIOIB3YS
41a4a6 3aKOHBI U (HOPMYIIBI,
CBsI3bIBatOIIME (PU3HUECKUE
BEJIWYHUHBI: Ha OCHOBE
aHaJM3a yCJIOBUS 3a7a4u
3aIHMCHIBAaTh KPATKOE
YCIIOBUE, BBISBIISATH
HEIOCTATOK JaHHBIX IS
3aKoHbI bubmorera [JOK pelieHus 3a/1a4u, BHIOUpaTh
1.3 10 https://m.edsoo.ru/7f ’
COXpaHEHUs 3aKOHBI U OPMYJIBI,

41a4a6

HeoOXouMBbIe I e
pelIeHus, TPOBOAUTD
pacuéTel U CPABHUBATH
MOJTyYeHHOE 3HAYCHHE
(bU3UIECKOI BETMYUHBI C
W3BECTHBIMU JIAHHBIMH;

Pazgen 2. Mexanndeckne Koj1e0aHNs H BOJHBI
0CO3HAHHE IEHHOCTHA
(bu3nuecKoil HayKu Kak
buoanoreka [IOK MOIITHOTO UHCT €HTa
Mexanuueckue 1 pyM
2.1 7 https://m.edsoo.ru/7f IIO3HAHUS MUPA, OCHOBBI
KoJIe0aHus .
41a4a6 pa3BHUTHS TEXHOJIOTHH,
Ba)XHEHIIIESH COCTABIISIOMICH
KYJbTYpPbI
bubmuoreka [JOK Passutne HayyHOU
MexaHnuecKne
2.2 8 https://m.edsoo.ru/7f J0003HATEILHOCTH,

BOJIHBL. 3BYK

41a4a6

MHTEpeca K
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I/ICCJ'IC,Z[OB&TGJ'IBCKOI‘/'I
JCATCIIBHOCTH

Pasznen 3. 3J1€KTPOM3FHI/ITHO€ moJie " 3JICKTPOMArHUTHLIC

BOJIHBI
DJIEKTPOMArHuT
HOE I10JIE U
3.1 6
3JIEKTPOMArHUTH
bI€ BOJIHBI

Pa3znea 4. CBeToBbIe IBJICHHS

bubmuoreka [JOK
https://m.edsoo.ru/7f
41a4a6

Pa3Butue Hayunou
110003HATETFHOCTH,
HHTEpeca K
HCCIIEI0BATENBCKOM
NeSTeTbHOCTH

3aKOHEBI bu6mmoreka [JOK
4.1 pacrpocTpaHeHU 6 https://m.edsoo.ru/7f

sI cCBeTa 41ad4ab

JIMH3BI U bu6mmoreka [JOK
4.2 ONTHYECKHUE 6 https://m.edsoo.ru/7f

npuOOpHI 41a4a6

Paznoxenue but6mmoreka [IOK
4.3 OeJoro cBera B 3 https://m.edsoo.ru/7f

CIIEKTp 41a4ab

Pa3pen 5. KBanToBLI€e IBJICHUSA

Bocmmranne roroBHOCTH K
AKTUBHOMY Y4YacCTHIO B
00CYXJI€HIH 00IIeCTBEHHO
3HAYMMBIX U THYECKHX
po0OJieM, CBA3aHHBIX C
MPAKTUICCKUM IPUMEHEHHEM
JOCTIOKEHUH (PU3HKH

Hcnyckanue n

5.1 OTJIOIIIEHNE 4

CB€Ta aTOMOM

bu6mmoreka [JOK
https://m.edsoo.ru/7f
41a4ab6

Bocnuranne neHHOCTHOTO
OTHOIIEHHUS K IOCTH)KEHUSIM
POCCUICKUX y4EHBIX-
-pu3MKOB

CTPEMIICHHUEC aHAJIM3UPOBATh
U BBIABIATH B3aUMOCBS3HU

Crpoenue bubmorera [JOK MIPUPO/IbI, 00IIIeCTBA U
5.2 6 https://m.edso0.ru/7f ’
aTOMHOTO si/Ipa 412426 HSKOHOMHKH, B TOM YHCJIE C
UCIOJIb30BAHUEM
(bu3nuecKux 3HaHUI
bubmauoreka [JOK TUTAHUPOBAHUE CBOETO
SAnepHbie
5.3 7 https://m.edsoo.ru/7f =~ pa3BUTHUSA B IPUOOPETCHHUH
peakun

41a4a6

HOBBIX (1)I/I3I/I‘-ICCKI/IX 3HaHUH

Paspnen 6. IloBTOopuTe1bHO-00001IAF01IIHIT MOAY /1B

IToBTOpenue u Passurtue HUHTEpECca K
000011IeHNE Bu6mmnorexa [JOK  TPakTHYECKOMY U3YYCHUIO
6.1 CoJIepKaHus 9 https://m.edsoo.ru/7f ~ Tpodeccuii, CBSI3aHHBIX C
Kypca (QpU3UKH 3a 41a4a6 bu3uKoit
7-9 knacc
OBIIEE

KOJIMYECTBO

102
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9 KUIACC

ara npoBeneHus
Nen/m | Tema ypoka Konuuect
BO YacOB - baxt

Mexanunueckoe JBrkeHue. MarepuanbHas

1. TOYKa 1
Cuctema orcuera. OTHOCUTEIIBHOCTD

2. MEXaHUYECKOTO JBUKEHUS 1

3 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE 1
HepaBHoMepHOE NPSAMOIMHENHOE IBUKEHUE.

4. CpenHsisi 1 MTHOBEHHAsI CKOPOCTh 1
[IpssMOnMHENHOE paBHOYCKOPEHHOE

S. JIBOKEHUE. Y CKOpEHHUE 1
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpeznenenue

7 YCKOPEHHUS TeJa MPU PaBHOYCKOPEHHOM 1
JIBKEHUHU O HAKJIIOHHOW IIJIOCKOCTH"

8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.

9 [Tepuon n wactora obpamenus. Jluneinas u 1
yTJI0Basi CKOPOCTH

10. | HleHTpoCTpeMHUTEeNbHOE YCKOPEHHE 1

11. | HepBblit 3akoH HproToHa. BekTop cuiibl 1
Bropoii 3akon HeroToHa.

12. PaBHopelicTByIOIIAsA crita 1

13, | Tperuii 3akon Hprorona. Cyneprnosuiiust Cui 1
Pemienue 3a1au Ha mpUMEHEHUE 3aKOHOB

14. | Herorona 1




Cuna ynpyroctu. 3akoH ['yka

15.

16. | Pemenue 3amay no reme «Cuiia ynpyrocTi»
JlabopaTtopHast pabota «OrnpeaeneHue

17. | xecrkocrn MPY>KUHBI»

18, | Cuina Tpenus

19 | Pemenue 3amau no teme «Cuita TpeHUsD
JlabopaTtopnast pabora "Ornpeznenenue

20. K03 pHIIMEeHTa TPEHUS CKOIBKEHUS"
Pemenue 3amau nmo teme "3akoHbl HeroToOHA.

21. | Cuna ynpyroctu. Cuna tpexus"
Cuiia TKeCTH U 3aKOH BCEMUPHOTO

22. | Tarorenus. Y ckopenue cBOOOTHOTO MAECHUs
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT

03 | TpaBUTaUKOHHOrO HeHTpa (ConHeyHas
cuctema). ['amaktuku"
Pemenue 3agau no reme "Cuiia TskecTu u

24. | 3akon BCEMHUPHOTO TATOTCHUS"
[IepBas kocMu4eckast CKOpOCTb.

25. | HeBecomocTb u neperpy3Kku

26 PaBHOBECHE MaTepUaIbHON TOUKHU
AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe

o7 | TBEPIOrO Tena ¢ 3aKPEIIEHHOH OChIO
BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn
Pemenue 3agau no reme "MOMEHT CHIIBL.

28. Hentp TsixecTn"
[ToaroroBka Kk KOHTPOILHOU PabOTE MO TEME

29 "MexaHndeckoe aBrKeHue. B3anmMoneiicTBue

TCII




KoHTponbHas pabora 1o teme
"MexaHndeckoe aBrKkeHue. BzanmMoneiictBue

30.
Ten"
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31. | COXpaHCHMs UMIyJIbCA. YIIPYroe u
HEYyIpPYroe B3auMOJACHCTBUE
Pemenue 3aga4 no teme "3akoH COXpaHEHUS
32. uMItynbca'
VYpok-koudepenuus "PeakTuBHOE IBMKEHHE
33. | IIPUPOJIE U TEXHUKE"
34, | Mexanndeckas paboTa # MOIIHOCTH
Pabora cuiibl TSKECTH, CUITBI YIIPYTOCTH U
35. | cusl Tpenns
JlabGopaTtopHas pabota «OrnpeneneHue
paboTHI CHUJIBI TPEHHSI TTPH PABHOMEPHOM
36. | nBuykeHMH Tena 1O FOPU3OHTAIBHOI
MIOBEPXHOCTH
CBs13b sHepruu u paboTsl. [loTeHnnanpHas
37. | sneprus
Kunernueckas sneprus. Teopema o
38. | xunernueckoit SHEpPruu
39 | 3aKOH COXpAaHCHHS YHEPIUU B MCXAHUKE
JlaGopatopHas pabota «/3yueHue 3akoHa
40. | coxpanenus sHeprum»
KonebartenbHoe IBHKEHUE U €TO
41. | xapakrepucriku
3aryxaromue konebanus. BeiHyX1eHHbIE
42. | xoneGanns. Pesonanc

43.

MaremaTuyecKuil ¥ NPy KUHHBIA MAsITHUKU




YPOK'I/ICCJ'ICIIOBaHI/IC «3aBUCUMOCTD nepuoaa
KOJIEOAHHH OT KECTKOCTH MPYKUHBI U MaCChI

44,
rpy3a»
[IpeBparnienue 3HEprun Npu MEXaHUUYECKUX
45. | koneGanusx
aboparopHag padora «OnpeneieHu
JIa6 §] Onpenencaue
46 YacTOTHI U MIepro/ia KoieOaHUui Mpy>KUHHOTO
MAasiITHUKA
JlaGopatopnast pabora «IIpoBepka
47 HE3aBUCUMOCTH TIEepHoia KoeOaHuii rpysa,
MOABEIICHHOTO K HUTH, OT MaCChI TPy3a»
Mexaunueckue BoaHbl. CBOMCTBA
48 MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MOTIEPEYHBIC BOJIHBI
VYpok-koH(pepennus "MexaHNUYeCKHE BOJTHBI
49. | TBEPIOM Tene. CelicMruiecKre BOTHBI"
50 3ByK. PacnipocTpaneHue U 0TpakeHHe 3ByKa
Ypok-uccnenoBanue "Habmonenue
Sl. | 3aBMCHMOCTH BBICOTHI 3ByKa OT YacTOThI"
I'pomKkOCTB 3ByKa M BBICOTA TOHA.
52. AKyCcTHYECKUH pe30HaHC
Ypok-koHpepenius "YapTpazByk u
53. UH(Pa3BYK B IPUPOJE U TeXHHUKE"
[ToaroToBKa K KOHTPOJIBHOM paboOTE MO TEME
54 "3aKkoHbI coXpaHeHHs. MexaHnyecKkue
KoJIeOaHUs U BOIHBI"
KonTtponbHas pabota o Teme "3aKoHbI
55 coxpaHeHus. MexaHn4ecKue KoJIeOaHus u
BOJIHEI"
DJIEKTPOMArHuTHOE MOJIE.
56.

9JI€KTpOM3FHPITHBI€ BOJIHBI

57.

CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH




58.

Ypok-koudepenmus "[lkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnonbp3oBanue
3JIEKTPOMArHUTHBIX BOJIH JI1 COTOBOM
cBa3u"

59.

60.

VYpok-uccnenosanue "M3yueHne cBOiCTB
AIIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOmMIIBHOTO TenedoHa"

Pemenue 3amgau Ha OIpCaACIICHUC YaCTOThI U
JJINHBI 3HeKTpOMaFHI/ITHOI71 BOJIHBI

61.

62.

DneKTpOMarHuTHast IPUPO/ia CBETA.
CxopocTth cBeTa. BomHOBBIE CBOWCTBA CBETA

Ucrounuku cBeta. [IpsiMonuneitHoe
pacnpoctpaHeHue cBera. 3arMeHus: CoinHua u
Jlynb1

63.

64.

3aKkoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
3aJa4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MIPEIOMJIICHUS
CBCTa

65.

66.

ITonHOE BHYTpEHHEE OTpakE€HHE CBETA.
Hcnonp3oBaHre OTHOTO BHYTPEHHETO
OTPaKEHHSI B ONITUYECKUX CBETOBOJAX

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH YIJIa IPETOMIIEHUSI CBETOBOIO
Jdyd4a OT yIJia maJieHus Ha TpaHulle "BO3IyX-

nn

CTCKIJIO

67.

VYpoxk-koupepennus "McrnonpzoBanue
MTOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IBI, OITHKOBOJIOKOHHAS CBS3h"

68.

JInnzel. OnTnyeckast cuia JIMH3bI

69.

[TocTpoenue n3o0pakeHUi B TMH3AX




JlaGopaTtopHas pabota "Onpezaenenue
(OKYCHOTO paCCTOSTHUS U ONITUYECKOM CHIIBI

70.
cobuparomiei TuH3bI"
Ypok-koHpepenmus "OnTuyeckue TNH30BbIC
71| npuGopsr"
I'11a3 kak ontuyeckas cucrema. 3peHue.
2. JedexTsl 3peHus U X KOPPeKIHs
Paznoxxenue 6enoro csera B crieKTp. ONbITHI
73. | HptoroHa. CioxeHNe CIIEKTPaIbHbIX LIBETOB.
Hucniepcus ceera
JlaGopaTtopHnas pabota "ONbITHI 11O
pa3I0kKEHUIO OENOro CBeTa B CIEKTP U
74. | BoCIpHATHIO LIBETA IPEAMETOB [IPH KX
HaOII0/IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOMCTBA
75 | CBETA: IUCTICPCHsI, HHTEP(EPEHIHS U
nudpakims"”
OmnsiThl Pesepdopaa u muianerapHast Mozienb
76. | aroma
77. | Hoctynatst bopa. Mozens aroma bopa
Hcnyckanue 1 NOrjouieHre CBeTa aTOMOM.
78. | KpantsL JluHeiuaTbie CIIEKTPBI
VYpoxk-npaktukym "HaGuoieHne cnekTpoB
9. UCIyCKaHUs"
g0 | PanmoaxkTnBHOCTE U €€ BHBI
Crpoenue atomHoro sapa. Hyknonnas
8l. | mozxens
PannoakrtuBHble npeBpamenus. M30Tomnsl.
82. IIepuon nmonypacnana
Penrenue 3amau mo teMe: "PannoakTUBHEIE
83.

npeBpaienus. [lepuon nonypacmana"




Ypok-koHpepenus "PagnoakTHBHbBIE

84. | y3mydenus B mpEpO/IE, MEIUINEE, TEXHUKE"
SAnepHble peakuu. 3aKOHbI COXpaHEHUS
85. | 3aps10BOr0 M MACCOBOTO YHCE
OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl
86. | i sueprun
Peakuuu cunTe3a u eneHus saep.
87. | Ucrounuku sHeprun CoJHIa U 3BE3]
Ypoxk-koudepenuus "SnepHas sHepreTHKa.
gg. | HCHCTBHS paIMOAKTUBHBIX H3Ty4CHUI Ha
JKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DJIeKTPOMarHuTHOE MOJIE.
89. | DuekrpomarnuTHBIE BOIHBI. KBaHTOBbIC
SBJICHUS"
KonTponbHas pabora no teme
"DNEeKTPOMarHuTHOE MOJIE.
90. OJeKTpOMarHUTHbIE BOJHBI. KBaHTOBBIE
ABJICHUS"
[ToBTOpenue, o600menune. JlaboparopHbie
9l. pabotsl o Kypey "B3aumoneiicteue ten"
[ToBTOpenue, o6ob6meHue. Pemenue
92 | PACYCTHBIX M KAQYCCTBCHHBIX 3a/1a4 I10 TeMe
"B3zaumMonencTBue Tea"
[ToBTropenue, 00001eHue. Perenne
93, | PacUCTHBIX M Ka4ECTBEHHBIX 3a/1a4 110 TeMe
"TerutoBble npouecch”
[ToBTropenue, 00001eHue. Perenne
Q4. | PacUCTHBIX M KaYECTBEHHBIX 3a[a4 110 TCMeE
"KIIJI TermoBeIx aBurarencii'”
IToBTOpeuue, 0600meHNEe. Pemenue
b
95, | PACYCTHBIX M KaYCCTBCHHBIX 3a/1a4 I10 TeMe

"KII/ snexrpoycTtaHOBOK"




[ToBTOpenue, 0600mIeHNE. JlabopaTopHbIe

96. paboTel o Kypcy "CBeToBbIC sIBJICHUS"
[ToBTopenue, 0600mmenue. Pemenne
97 | PACUCTHBIX M KQYCCTBCHHBIX 3a/1a4 I10 TeMe
"CBeToBbIC sIBJICHUS"
IToBTOpenue, 0600IeHNE. Permenue
08 | PACYCTHBIX M KAQYCCTBCHHBIX 3a/1a4 I10 TeMe
"3aKOHBI COXpaHEHUS B MEXaHUKe"
[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu
99. | 1o Teme "3aKoHsI COXPAHEHHUS B MEXaHHKe"
[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu
100. | 110 Teme "KoneGanus u Bosub!"
[ToBTOpenue, 0600eHue. PaboTa ¢ TekcTamu
101. | 1o teme "CaeroBble sBneHus"
[ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu
102.

no Teme "KBanToBas u simepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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JIMCT U3MeHeHUH B TEMaTHYECKOM MNJIAaHUPOBAHUHA

No 3ammcu Jara W3menenus, BHeceHnble B KTII [Tprunna CornacoBaHue C 3aM.
aupekropa o YP




