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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTIO O0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Conepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (popMupoBaHUE
€CTECTBEHHOHAYYHOUW T'PAMOTHOCTH OOYYalOUIUXCS W OpPraHu3allii0 H3Y4YEHUS
bu3uKM Ha JEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuu TpeboBanuiik ®I'OC OO0 k
IJIAHUPYEMbBIM JTUYHOCTHBIM U METANPEJAMETHBIM PE3yJIbTaTaM O00yUeHHUsI, a TAKKE
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeeieHre yueOHoro Marepraia
1o roaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BATEIbHOCTh
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCsl.

[Iporpamma 1o ¢u3mke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJbKY (pH3MdYecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomuerd u QGU3HICCKOU
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubonee siCHble 00pa3ibl MPUMEHEHUS HAyYHOTO METOoHa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromnXxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIENYIONIMMH KOMIETECHTHOCTSIMH, XapaKTePU3YIOIMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTD:

® Hay4YHO OOBSCHSTH SIBICHUS;

® OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

® UHTEPNpPETHPOBATH  JIaHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeIhCTBA JUIsI TIOJYYEHUS BHIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ompenenensl B KoHmenmuu mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B



oOpa3oBaTenbHbIX oOpranu3auusx Poccuiickoil ®enepauuu, peanusyromux
OCHOBHBIE  00111€00pa30BaTe/IbHbBIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnernun Munucrepctsa npoceiienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus pusuku:

NpHOOPETCHHEe HMHTEpeca M CTPEMIICHHS OOYYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUS M (DOPMHUPOBAHHE
UCCJIEIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjbTaTa HW3ydeHUs
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (PU3MKHU JUIS Pa3BUTHS JPYTUX
€CTCCTBCHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npodecCHOHAIBLHOM JCATCIIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTPI)K@HI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5{ oOecrnieunBaeTCs pCIICHHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIIOBBIX, JJIEKTPHUYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHHI OIMHUCHIBATh M OOBACHATH (PU3HUYECKUE SBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacuETHBIX 3aaad ¢
UCIIOJIb30BaHHEM bu3IIeCKUX MOJIEIIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUN HAOII01aTh MIPUPOIHBIC SBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHbie pabOTBl W  OKCIEPUMEHTAIbHBIE HCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel HU3HIEeCKOro COACpKaHMS,
BKJIFOYasi MHPOPMAIIMI0O O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaTBHON TEeITSIBPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HMUECKOU HAYKH.



Ha uzyuenue ¢puzuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus otBoauTcs B 9 kinacce — 102 yaca (3 yaca B He/ielno).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yUUTeb JAeNaeT BEIOOP MpOBEACHUS
7a0b0paTOpHBIX PAa0OT M ONBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUcKa 3KCIEPUMEHTANbHBIX 3aJaHHM, MpeiaraéMblx B pamKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 SK3aMEHA 110 (PU3HKE.



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpAMOJIMHENHOE
nBr>keHrne. HepaBHoMepHOe npsiIMOJIMHEHOE ABMKEeHUE. CpeHsasi U MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKECHHU.

VYckopenune. PaBHOyckopeHHOe mpsiMojMHelHHoe JBukeHue. CB0oOOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKPY>KHOCTH. Ilepron m wactora oOpalieHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

ITepseiit 3ak0oH HeroTrona. Bropon 3axkon HeroroHa. Tpernii 3akoH HeroToHa.
[TpuHIUI CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHMs: Chiia TPEHHUS CKOJIbKEHUS, CUjla
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHus. JBmkenue mianer Bokpyr Comnua. IlepBasi kocmuyeckass CKOpPOCTb.
HeBecomocTs U neperpysKu.

PaBHOBecue marepuaibHOM TOYKU. AOCONMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJa C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3meHnenue ummynbsca. UMmynbe cuibl. 3aKOH COXPaHEHUS
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexannueckass paboTra WM MOITHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbothl. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO Ha
ITOBEPXHOCTHIO 3eMIIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprus. TeopeMa 0 KUHETUYECKOM HHEPrUHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.

o HalnrogeHne MexaHMYECKOTO JBMIKEHUS Tela OTHOCHUTEIBHO PAa3HBIX Tell

OTCYETA.
e (CpaBHEHHME MyTE€d W TPACKTOPUN NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

e lI3mepeHne CKOPOCTH U YCKOPEHHUS TPSAMOJIUHENHOTO IBUKEHMUSI.

e liccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

e HaOmroneHue ABUKEHUS Tejla MO OKPYKHOCTH.



HaGmronenne MmexaHu4eCKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBH)KCHUHU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JCUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua ummysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SJHEPTUU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UuMMyJbca npu adCOMOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaGmronenne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHHUYECKOM IHEPTUH TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MPU IBUKECHHUM TEJa MO 1EHCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHIIEr0 PaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HAKJIOHHOW MJIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBJKEHUHU T10
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrHUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPULMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JABMYKEHUM Tella
0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOJIBHY)KHOTO U TIOJIBUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTHUU.



Paznen 9. Mexannueckue KojieOaHUS U BOJIHBI.

KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPIUH MPU KOJIOATEIPHOM JIBUKCHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannyeckue BoJIHbL. (CBOWCTBa MEXaHUYECKMX BOJH. [IpoposibHblE U
MONEepEeYHble BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ PacnpOCTpPaHCHUS.
MexaHn4yecKkue BOJIHbI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpakeHue 3Byka. MHPpa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

e Habmonenue koyieOaHW TeNn IMOJ JCHUCTBUEM CHJIBI TSXKECTU U CHIIBI

YIOPYTOCTH.

e HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

e HabmroneHue BeIHYXICHHBIX KOJICOAHUI U pe30HaHCA.

e PacnpoctpaneHue mpoI0IbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

e HaGmroneHune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

e AKYCTHYECKHI PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

e Ormpezenenne 4YacTOThl M Iepuoja KoieOaHWii MaTeMaTUYeCKOro

MasITHUKA.

e OrmpezeneHne 4acTOTHl U Miepruoa KoeOaHui MPy>KMHHOTO MAasITHHUKA.

e lccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
e lccnenoBanue 3aBUCUMOCTH Tepuoa KoJaeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.

e [IpoBepka HE3aBUCHUMOCTH TIEpHOJa KOJIEOAHUU Tpy3a, MOJABEHICHHOTO K
HUTH, OT MAacChl Ipy3a.

e OmbITEl, JEMOHCTPHUPYIONIUE 3aBUCMMOCTh TMEpuoaa  KoyieOaHUM
IIPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

e lI3mepeHue yCKOpeHHs CBOOOHOTO MaCHHUS.

Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHbBL.  CBoiicTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama snexkrpoMarHuTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DyiekTpoMaruuTHas npupoga cBeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETa.



Jemoncmpayuu.

1. CaoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BoyiHOBBIE CBOIICTBA CBETA.

Jlabopamophuie padbomot u onvimot.

1. VBydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWIBHOIO

TenedoHa.
Pa3gea 11. CBeToBBIE AIBJIEHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETa. [IpssmonuHeEiHOE

pacnpoctpanenue ceta. 3atMenusi Coinnia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.
[Ipenomnenune cBeta. 3akoH TmpenomieHus cBera. [losHoe BHYyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTpaXXEHHUS B
ONTUYECKUX CBETOBOJAX.
Jluaza. Xoxa onayuerr B guH3e. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOINAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.
Paznoxenune Oemoro cBera B crnekTp. Onbitel HetoTona. Crokenue
CIEKTPAJIbHBIX IBETOB. J[Mcniepcus cBeTa.
Jemoncmpayuu.
e IlpsamomnnHeitHOE pacpOCTpaHEHUE CBETA.
e OrTpaxkeHue CcBeTa.
o [lonyyenue n300pakeHUM B MIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaiax.
e [Ipenomnenue cBera.
e ONTHYECKUU CBETOBO/I.
e XoJ nydel B coOMparoiei JInH3e.
e XoJ Iy4yel B pacCeHBAIOLIEH JINH3E.
o [lomyuenune n300pakeHU ¢ TOMOIIBIO JTUH3.
o [lpunrun geiictBus oToamnmapata, MUKPOCKOTA M TEIECKOTA.
e Mopgens rnaza.
e Paznoxenue 6em0oro cBera B CIIEKT.
e Tlonydenue 6enoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX LIBETOB.
Jlabopamopnwie padbomot u onvimol.
e liccnenoBanue 3aBUCUMOCTH yIJIa OTPA)KEHUS CBETOBOTO Jydya OT yrjia
NaJICHUSL.

e lI3ydyeHue xapakTEpUCTUK U300paKEHUS MPEIMETA B TUIOCKOM 3€pKaie.

e liccnenoBanue 3aBUCUMOCTH yTjla MPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.



e Tlonydenue nzo0paxkeHU ¢ MOMOIILI0 COOUPAIOIIEH JTUH3HI.

e Ormpezaenenne (POKYCHOIO PacCTOSHHS M ONTUYECKOM CHIIbI coOMparomen
JIUH3BI.

e OmbITHI IO PA3IOKEHUIO OEIOro CBETA B CIIEKTP.

e OmnbITHl MO BOCHPUSTUIO IIBETA MPEIMETOB MPU UX HAOIIOJECHUU 4Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdopna u mianerapHas mojenb atoma. Moaens atoma bopa.
Hcnyckanue u nornonieHue ceeta atomoM. KBauTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
saapa. HykmonHnas wmopens atomHoro snapa. W3orombl.  PanuoakTuBHBIC
npeBpaienus. [lepron monypacnana aTOMHBIX sIED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSIOBOTO U MACCOBOTO YHCET.
DOHeprusi CBsi3M aTOMHBIX sfep. CBsi3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku sneprun CosiHia u 3BE37.

Anepnas sHepretuxa. JeMCTBUS pPaJAMOAKTUBHBIX H3IYYCHUNW HaA >KUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

e CHEeKTpbl U3JIyYEHHUS U MOTJIOIICHHUS.

e CreKTpbl pa3InYHbIX Ia30B.

e CnexTtp Bojopoaa.

e HabmoneHue TpekoB B kamepe BuinbcoHa.

e Pabora cuéTunka HOHU3UPYIOIMINUX U3ITYUYECHUH.

e PerucTtpanus uznyyeHus NPUPOJAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomwt u onvimet.

e HalGnroneHue CIUIONIHBIX M IMHEWYATHIX CIIEKTPOB U3TyUCHUS.

e llccienoBaHue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

e l3mepeHue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAKO NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONNN MOAYTh TIPEAHA3HAYCH I CUCTEMAaTH3AIIH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy M0 (Qu3WKe I 00ydarouuxcs,
BBIOPABIINX 3TOT YUYEOHBIN MPEIMET.

[Ipu “3ydeHHU JAHHOTO MOJYJISI PEANM3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUMBAECTCS JTOCTUXKEHHUE MPEAMETHBIX U
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METaNpeMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTb: OCBOCHHUE HAYYHBIX METOJOB HCCIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHsSA MOJYYCHHbIE 3HAHUA, pElarh 3a4ayd, B TOM YHCIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIHANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pPean3yeTcs
32 Ccu€T TOro, 4YTO OOyYaromIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
npeajaraercs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWUWA pacrmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJbl UCCIIEAOBAHUS (DU3NUECKUX SBJICHUHN, B TOM
YHUCIIEe 1Sl POBEPKU THUIIOTE3 U MTOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamOoJie€ Ba)KHBIX JOCTH)KECHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPTUMU.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKy HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBIEHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

NATPUOTUYECKOT0 BOCITUTAHUSI:
- TPOSIBJICHUE WHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
bu3uYecKoN HAYKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHUSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;
rPa’KAaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 0OCYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JIOCTHIKEHUM
[1)76370 478

- OCO3HAaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOT0;

3CTETHYECKOr0 BOCTIMTAHUA:

- BOCTIPUSATHE JCTETUYECKUX KAdyeCTB (PU3UYECKOM HAyKU: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOU I0003HATEIBHOCTH, WHTEpPECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

(popMupoBaHNs KyJbTYPbI 310POBbSI U IMOIHOHAJIBHOI0 0JIAT OOy YHA:
- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpOrax, C AJIEKTPUYECKUM M TEIJIOBBIM OOOPY/IOBAHHEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa pedIiekcuu, TMpU3HAHHWE CBOETO IMpaBa Ha
OIMOKY U TAKOTO e MpaBa y Apyroro 4eJIOBEKa;

TPYJA0OBOT0 BOCIIMTAHUSA:
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® - AKTUBHOE YyYacTHE B PENICHUW MPAKTUYECKUX 3amad (B paMKax CEMbH,
oOpa3oBaTeIbHOW  OpraHW3alud, TropoAa, Kpas) TEXHOJIOTHYCCKOH W
COIMAJILHON HANpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIAE M (U3HYCSCKUX
3HAHMMU;

® - UHTEpEC K MPAKTHUYCCKOMY U3YUYCHUIO TPOQECCUil, CBA3aHHBIX ¢ (PUBUKOA;

® )JKOJOIHYeCKOro BOCIHTAHHS:

e - OpUCHTAaIUs Ha NMpPUMEHEHWE (U3MYCCKUX 3HAHUHU IS pelIcHUs 3aaad B
00JIaCTH OKPY’KAIOIIEeH Cpe/bl, IUIAHHUPOBAHUS TIOCTYIKOB M OIICHKH HX
BO3MOYKHBIX TTOCIICJICTBUHN JISI OKPY>KAIOIIEH CPEJIbI;

® - OCO3HaHWE TJOOATBLHOTO XapaKTepa 3KOJOTHUYECKHX MPOOJeM W IMyTeH HX
pEIICHHSI;
ajanTanu K W3MEHSIONIUMCSI YCJOBHUSIM CONHAJBHOW W TIPUPOTHOH
cpeabl:

e - MOTPeOHOCTH, BO B3aWMOJICHCTBHM IIPH BBITIOJIHCHUHM WCCJICIOBAHUNA U
IPOEKTOB (DU3MUYECKOW HANpPaBIICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUIM
APYTHUX;

® - TIOBBIINICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUUECKYIO
JIeSITeIIbHOCTE;

® - MOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHUH, B TOM YHCIE (OPMYIHPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O QU3UIECKUX OOBEKTAX U SBJICHUSIX;

e - oco3HaHHE JAe(PUITUTOB COOCTBEHHBIX 3HAHWUN U KOMIIETCHTHOCTEH B 00JacTH
10716370478

® - [UIAHMPOBAaHHWE CBOErO0 PA3BUTHS B NPHOOPETEHWHU HOBBIX (PU3HUESCKUX
3HAHUM;

® - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIISATH B3AaMMOCBS3HU MPUPOJIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIC C UCIIOJIB30BaHHEM (DU3NUSCKUX 3HAHUIA,

® - OLEHKAa CBOMX JCHCTBUM C YYETOM BIIMSIHUS HA OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00aIbHBIX MOCIICICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBYS,
KOMMYHUKAaTHUBHbIE  yHHMBEpCaJIbHbIE  y4ueOHbIE  JCUCTBUS, PpEryJIATHBHBIC
YHUBEpCAJIbHbIC YUEOHbBIC JIEUCTBUSI.
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Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBUS

Bba3oBble JJornueckue 1edcTBUA:

BBISBJISTh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUI);

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJacCU(DUKAIIUU, OCHOBAHUS JIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCSIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3M TMPH HU3YyYEHUU (PUBHUECKHUX
SBJICHUN U MPOILIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIBUTATh TUIIOTE3bI O B3aHMMOCBSI3AX
(bu3MUeCKUX BETUYHH;

CaMOCTOSATETILHO BBIOMpPATh CHOcO0 perieHus: y4eOHOM (Qu3nueckon
3alauyu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pEIIeHHs, BHIOOp Hambojee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBble ucciie1oBaTeLCKHAE TeCTBHUSA .

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIIOKHBIN
(U3NYECKUIT IKCIIEpUMEHT, HEOOJBIIOe HCCIeOBaHHE (DU3MUECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh H JIOCTOBEPHOCTH HH(OPMAIIHIO,
TIOJTYYSHHYIO B XOJI€ UCCIICIOBAHUS WITH SKCIICPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pE3yJbTaTam
POBEAEHHOTO HAOIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3UPOBATh BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBHUECKHUX
MIPOIIECCOB, a TAK)KE BBIABUTATH MIPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METOJbI, HHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orbope HMH(pOpPMAlMKA WA JaHHBIX C y4E€TOM IMPEIIOKECHHOW Y4COHOMU
bu3udecKoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH HHOOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSTEJIbHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY IpEACTaBICHUS
uHpopMallMl W WUIIOCTPHPOBATH pellacMble 3aJadd  HECJI0KHBIMU
CXeMaMH, JharpaMMaMu, HHOM rpauKoi M MX KOMOMHAIUSIMH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

® B X0/Ic OOCYXJIEHHS Y4eOHOro marepuana, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYkKIaeMOU TEMbI U
BBICKa3bIBATh MJIEH, HAIIEJIEHHbIE HAa pEUICHUE 3aJayd M MOJJep:KaHue
0J1aroKeaaTeIbHOCTH OOIIEHMS,

® CONOCTaBIIATb CBOM CYXKIEHUS C CYXKICHUSMU JIPYTUX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO MO3ULIUNL;

® BBIPAXKATH CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

e yOJUYHO MPEJCTABIATH PE3yJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

® [IOHMMATh W  WHCMOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
UHAUBUAYaTbHON paboOThl MpU PEHICHUH KOHKPETHOW (U3MUECKOU
npo0JIeMBbl;

® [IPUHUMATh 1IEJIM COBMECTHOM AESTENBHOCTH, OPraHU30BBIBAThH JIEUCTBUS
no e€ JOCTIKEHUIO: paclpeiessaTh poJik, OOCYXJaTh TMPOIECChl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJICH;

® BBINOJHATH CBOIO YacTh PabOThI, TOCTUTrasi KAUECTBEHHOIO pe3yJbTaTa I0
CBOEMY HAaNpaBICHUIO M KOOPAUHHUPYS CBOM JCHCTBHS C JApyruMuU
YJIeHaMU KOMaH/Ibl;

® OIICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(hOPMYIHPOBAaHHBIM YUYaCTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHbIe YHHBepcalbHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:
® BBISBISATH NMPOOJIEMBI B )KH3HEHHBIX M YYEOHBIX CHUTYyaIUSAX, TPEOYIOMUX
TUTSE petieHust GU3NIeCKUX 3HAHUI;
® OpUEHTUPOBATHCS B  PA3IMYHBIX TOAXOAAX MPHUHATUS  PEUICHUM
(MHAMBUAYaAJIbHOE, MPUHATHE PELICHHUS] B TPYIIE, MPUHATHE PEIICHUM
TPYIIION);
® CaMOCTOSITENIbHO COCTABJISATh AJITOPUTM pelieHns (U3NYECKOr 3a1auu Uin
IiaHa MCCJEAOBaHUsl C YUYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUaHThI PEIICHUI;
e JienaTh BHIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, SMOLIMOHAJbHBIH HHTEJJIEKT:
® J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U MpeAJiarath IjiaH e€ U3MEHEHUS;
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OOBSICHATh ~ IPUYUHBI  JOCTHKEHUS  (HEJOCTUKEHUS) PE3yJIbTaTOB
NEeSATENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHUCJE B XOJ BBIMOJHECHUS
(¢u3MUecKoro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMBIIMXCS CHUTYyallMi, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSM;

CTaBUTH ce0sl Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
NpU3HABaTh CBOE MPaBO HA OMIMOKY MPHU pelieHnH GU3NUECKUX 3a7ad WIN
B YTBEPKJEHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenusi B 9 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIONIB30BAaTh MOHATHS: CHCTEMA OTCU€Ta, MaTepuaibHas TOYKa,
TPACKTOpPHUS, OTHOCUTEIHHOCTh MEXAaHHMYECKOTO NBIKEHHUS, Jedopmalius
(ympyrasi, TiacTU4ecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErPy3KH, HEHTP TKECTH, aOCONIOTHO TBEPAOE TEJO,
IIEHTP TSKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJHBI,
IIKaaa JEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAaTbHO30PKOCTb,
CHEKTPBI UCIYCKaHUs M TOTJIONICHUS, anbda, OeTa- U raMMa-u3IydeHuUs,
U30TOIIBI, SIAEPHAs SHEPIeTHKA;

paznuyath sBI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIWHEHHOE ABUKEHHE, CBOOOIHOE
naJieHUEe TeJl, PABHOMEPHOE JIBHXKEHUE M0 OKPYKHOCTH, B3aUMOJEHCTBUE
T€J, PEAKTUBHOE JIBIXKEHUE, KOyieOaTelbHOE IBUKEHHE (3aTyxarolue U
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JIBIXKEHUE, OTPaKEHUE
3ByKa, MNPSIMOJIMHEITHOE PacClpOCTpaHEHUE, OTPAKEHHE U MPESIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3jIOKEHHE OEJIoro CBeTa B
CIIEKTp U CJOXEHHME CHEKTpajJbHbIX I[BETOB, JUCIEPCUSA CBETa,
€CTEeCTBEHHasi PaJMOAKTUBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CIIEKTpa
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W3ITYYCHHS ) TI0 ONTUCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MUYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM dYucie (PU3NYECKHUE SBICHHUS B TIPUPOJIC:
NIPWINBBI U OTJIUBEI, ABMKCHUE TIaHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPTraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JEHCTBUEC BUIUMOTO,
yIbTpaUOIETOBOIO W  PEHTICHOBCKOTO M3JIYyYEHUH, €CTCCTBCHHBIN
PaAMOAaKTHBHBIA (OH, KOCMHYECKHE JIYYH, DPaJUOAKTHBHOE W3IIYUCHHE
NPUPOJHBIX MHHEpAJIOB, JCHCTBHE pATUOAKTUBHBIX W3IIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKW) (HHU3HUUESCKUX
SIBJICHU;

OIKMCHIBATh M3yYCHHBIC CBOMCTBA Tel M (DU3MUYCCKHUE SIBJICHHS, UCTIONB3YS
du3nueckre BETWYMHBI (CPEIHSAST W MTHOBCHHAas CKOPOCTh Teja IpH
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJia YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJeHus, BEC Tejla, HUMIYJIbC Tela, WMITYJIbC CHJIbI,
MexaHuueckass padoTa MU MOIIHOCTh, TMOTEHIMAIbHAs JHEPrusi Tea,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS YHEPIHsl CHKAToU
NPYXUHBI, KWHETUYECKass OHHEPrus, TIOJMHAS MEXaHUYeCKas HHEPrus,
NEPHUOJ] M YacTOTa KoJieOaHUM, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeIb MPEJIOMIICHUS CPEJbl), PU ONMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEJIHYMH,
0003HaYCHUSI W EIUHMIBI (PU3NYECKUX BEJIMYHUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEIMYHMHAMU,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBA Tel, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3Ys 3aKOH COXPAHEHHs DHEPTUH, 3aKOH BCEMHPHOTO TSATOTEHUS,
NPUHIAIT  CYNEPNO3UIIUNA CHUJI, TPHUHIMI OTHOCUTENbHOCTH [ ammies,
3akoHBl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIhCa, 3aKOHBI OTPKCHUS U
NIPEJIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHHUS 3apsJOBOTO M MAacCOBOTO YHCEI
NPHU SICPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA W 3aITUCHIBATH €T0 MATEMATHYECKOE BHIPAKCHHE;

OOBSCHATh (PU3MUYECKHE TPOIECChI M CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTyaIlui MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHICCKUX



17

1aroB ¢ Omnopod Ha 2—-3 U3y4YEHHBIX CBOWCTBA (PUBMYECKHUX SIBICHUM,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha cucteMy U3  2—-3
YPaBHEHHMIT), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUINYECKUE
BEJIMYMHBI: HAa OCHOBE aHall3a YCJIOBHUS 3aJadyd 3aliChiBaThb KPaTKOE
yCIIOBUE, BBISBIATh HEAOCTAIOIINE WM U30BITOUYHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYMHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO pEUIUTh NpPH HOMOUIU
(Gu3MUeCKUX METO/OB, HCIONb3Yys ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUI U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOMIOJEHUI0O (PU3WYECKUX SBICHUN WU
¢u3nuecknux CBOWCTB Tell (M3y4yeHHE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBHUCUMOCTh IEepHojaa KojeOaHuM NpPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH INMPY>KUHBl U HE3aBUCUMOCTH OT
aMIUIATY Il MaJIbIX KOJIeOaHWH, MPSMOIMHEHHOE PAcIIPOCTPAHEHUE CBETA,
pa3jioxeHue Oeyloro cBeTa B CIIEKTP, MU3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHMs NpeaMeTa B coOuparomiei
JUH3€, HaAOJMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOSITEILHO  CcOOMpaTh YCTAaHOBKY W3 H30BITOYHOro Habopa
o0Opy/OBaHMUs, ONKMCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaTshl,
(GopMyIupOBaTH BBIBOJBL;

HOPOBOJIUTH MPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUMH, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoill BenuuuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a H3MEpPEeHUs
(u3MepuTenpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIHYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXEHUU 0€3 HadaJbHONW CKOpPOCTH, IEpUoJa
KoJIeOaHUI MaTeMaTHYeCKOTO MasTHUKA OT AJUHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpejJoMIIEHHs OT yIja
najeHus): IJJAHUPOBAaTh HCCJEJAOBAHHME, CaMOCTOATEIBHO COOMpATh
YCTAaHOBKY, (PUKCHUPOBATH  pe3ynbTaThl IOJYYEHHOW 3aBUCUMOCTH
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bu3MYecKUX BEIMYUH B BHUJAE TaOMUIl U rpadUKOB, J€IaTh BBIBOJbI IO
pe3yabTaTaM UCCIIeI0BaHUs;

IPOBOJAUTL KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpemHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MNPYXKUHBI, KOIPDHUIHEHT
TPEHHSI CKOJIBKCHHS, MEXaHWdeckas paboTa W MOIIHOCTh, YacToTa M
nepuoy KoysieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONICH JIMH3BL, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYys MPEIIOKCHHOW WHCTPYKIIMH, BBIYACISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJeJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmucaHus (B TOM YHCIE:
CIUZOMETP, JATYUKU TIOJOKEHHMs, PACCTOSHHMS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK WHPopManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOMCKOBBIN 3aMpoc, HaXOIUTh
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MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIBHBIX HICTOYHHUKOB;

UCTIOJIh30BaTh NPU BBITOJHEHUU YUEOHBIX 33/IaHUN HAyYHO-TIOMYJSPHYIO
auTepatypy (usmUeckoro - coaepikaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHOW MU HUCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar Hu3y4aemoro paszena (U3HKH U COMpPOBOXKIATH
BBICTYIUICHHE Tpe3eHTalued ¢ Yy4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
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9 KUJIACC
KonnuecTBo yacos DJIEKTPOHHBbIE
HauMeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/mt Kontposabhbie | JlaGopaTopHble
NMporpaMmelI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJIeHHSI
MexaHn4ecKoe IBIKEHUE U
1.1 10 1
CIoCcOOBI €ro ONMUCcaHus
1.2 BzaumopeiicTBue e 20 1
1.3 3aKOHBI COXpaHEHUS 10
Uroro no pazneny 40
Pa3gea 2. MexannuecKune KoJ1e0aHUA W BOJTHBI
2.1 MexaHnnueckue KojeOaHus 1
2.2 MexaHnuecKkue BOIHBI. 3BYK 1
Uroro no pazneny 15
Pa3nen 3. DjieKTpOMAarHuTHOE 1MoJie U 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DJIEKTPOMarHUTHOE T0JIe U 6 5
' AIEKTPOMArHUTHBIC BOITHBI
Uroro no pazneny 6
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Paznen 4. CBeToBbIE AABJICHUS
4.1 3aKOHBI PacCpOCTPAHEHUSI CBETA
4.2 JIuH3bI ¥ onTHYECKUE TPUOOPHI 1
4.3 Pasnosxxenue 6e5oro cBeTa B CIIEKTP 1
Uroro no pazneny 15
Pa3nen 5. KBanToBbIe siBJICHUS
51 Hcnyckanue v MoromnieHue cBeTa 4 1
aTOMOM
5.2 Ctpoenue aToOMHOTO si7ipa
5.3 SnepHble peakiuu
Uroro no pazneny 17
Pa3znea 6. IloBTOPUTENBHO-0000IAI0INI MOY/Ib
IToBTOpeHue u 0600IIeHNE
6.1 cojepkanus Kypca ¢pu3uku 3a 7-9 9
KJ1acc
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 12

I[TPOTPAMME




CUCTEMA OLUEHKH TOCTUKEHU

du3zuka
JI71 yCTHBIX OTBETOB ONPEAEIAIOTCS CIEAYIOIINE KPUTEPUHU OLIEHOK:

Ouenka «5» cTaBUTCS B TOM CIIy4ae, €CJIM yYalluics MOKa3bIBAET BEPHOE
NOHUMaHHe PU3NYECKON CYIIHOCTH PacCMAaTPUBAEMBbIX SIBICHUH U
3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHUI, 1a€T TOYHOE ONPEEIEHNE U UCTOJIKOBAHUE
OCHOBHBIX MOHATHI, 3aKOHOB, TEOPUH, & TAKKE NIPABUIIBHOE ONPEIECIICHHUE
(u3MUeCKUX BETUYNH, UX €UHUI] U CTIOCOOOB U3MEPEHUS; TPABUIIHLHO BHITIOJIHSET
YepTEekKH, CXEMbI U TpaKH; CTPOUT OTBET 1O COOCTBEHHOMY TLIaHy, COPOBOXKIAET
paccka3 HOBBIMH IPUMEPAMH, YMEET IPUMEHHUTh 3HAHHS B HOBOM CUTYallUU IpU
BBINIOJIHEHUU MTPAKTHYECKUX 3aJIaHHI; MOKET YCTAHOBUTH CBA3b MEXKIY U3Y4aeMbIM
U paHee U3yYEeHHBIM MaTepUajIoM 1o Kypcy (PU3MKH, a TAaKKe C MaTepHalioM,
YCBOEHHBIM IIPU U3YUYEHUH JIPYTUX NPEAMETOB. YUaluiicsd CUCTEMATUUECKU
[IOKa3bIBACT 3HAHUSA HE TOJILKO IIPOrPaMMHOI0 MaTepuaia, HO U 3a IpeJeaaMu
IIPOrPaMMBI.

Ounenka «4», ecim OTBET YUCHHKA yJIOBIETBOPSIET OCHOBHBIM TPEOOBaHUSM K
OTBETY Ha OIIEHKY «5», HO J1aH 0€3 MCIOJIb30BaHUsI COOCTBEHHOTO MJIaHa, HOBBIX
IpUMEPOB, O3 MPUMEHEHUS 3HAHUW B HOBOM CHUTYaIlMH, 0€3 UCIIOIb30BaHUS CBI3CH
C paHee U3YYEHHBIM MaTE€pUajJIoM U MAaTEpUaIOM, YCBOCHHBIM MPU U3YUYEHHUH IPYTHX
IIPEIMETOB; €CJIM yUalIHics AOMYyCTHII OIHY OMUOKY MM HEe 00Jiee IBYX HEIOUETOB
Y MOJKET UX UCTIPABUTh CAMOCTOSITEILHO WUJIH C HEOOIBIIION TOMOIIBIO YUUTEIIS.

Ouenka «3» cTaBUTCS, €CITU yUYAIIUICS TPABUIIHBHO MOHUMAET (PU3HUECKYIO
CYITHOCTh paCCMaTPUBAEMBbIX SIBJICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS
OTJIeIbHBIC TPOOETBI B YCBOSHUHU BOMIPOCOB Kypca (GU3HUKH, HE TPETISITCTBYIOIIHE
JaNbHEHUIIIEMY YCBOCHHUIO TIPOrPAMMHOIO MaTepraia; yMeeT MPUMEHSTh MOTyYCHHBIC
3HAHWSI TIPY PEIICHUH MPOCTHIX 33729 C UCIIOIh30BAHUEM TOTOBBIX (POpMYII, HO
3aTpymHSETCS MPU PEIICHUH 33/1a4, TPeOYIONUX MpeoOpa3oBaHmsi HEKOTOPBIX
dbopmy; monmycTHI He 60J1ee oHOM rpyOoii OITMOKH U IBYX HEJ0YETOB, HEe Oojiee
OJTHOM TPyOO#t M 0fHOM HETpyOoil omuOKH, HEe OoJiee ABYX-TPEeX HErPYyOBIX OMHUOOK,
OJTHOM HeTpyOOil OMMMOKY U TPEX HEOUETOB; JOMYCTHI Y€ThIPE WU MSATh HEJOUETOB.
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Ouenka «2» CTaBUTCS, €CIU yYalllUiiCsl HEe OBIae] OCHOBHBIMU 3HAHUSIMU U
YMEHUSIMU B COOTBETCTBUU C TPEOOBAHUSIMU IIPOTrPaMMBI U JOMYCTUIT OOJIbIIIE
OITMOOK M HEJOYETOB, YeEM HEOOXOIUMO I OIICHKH

OneHka MUCbMEHHBIX KOHTPOJIBHBIX PaboT:

Ouenka «5» craButcs 3a paboTy, BBIIIOJIHEHHYIO MMOJIHOCTHIO 0€3 OINO0K U
HEJI0UETOB. YUaluics CUCTEMATUUECKHU JEMOHCTPUPYET NMPABHILHOE BHITIOJIHEHUE
KOHTPOJIBHBIX Pa0OT, BHIMOJIHEHHOE Ha BBICOKOM YPOBHE C TBOPUYECKUM MOIXOIOM.

Ounenka «4» craBuTCS 3a pPabOTY, BBITIOJIHCHHYIO MTOJIHOCTHIO, HO TIPH HAJTMIUHU
B Hell He 0oJsiee 0/IHOM HerpyOoi OMIMOKY U OJHOTO HEJ0UeTa, He OoJee Tpex
HE0YETOB.

Ouenka «3» CTaBUTCS, €CIIM YYCHUK MMPABUILHO BBITIOJIHWI HEe MeHee 2/3 Bcel
paboThl WK JOMYCTUII HE 0oJiee OAHOM rpy0oil OIIMOKY U ABYX HEJ0UYETOB, He Ooee
OJIHOM rpy0oit U 0JIHOM HEerpyOol omuoOKU, He O0Jee TpeX HerpyObIX OMTMOOK, OHOM
HerpyOol OIMOKH U TPEX HEIOUETOB, IPU HAIMYUU YETHIPEX-TIATH HEIOUETOB.

OueHka «2» CTaBUTCS, €CIIM YUCIIO ONTHOOK U HEJIOYETOB MPEBBICUIIO HOPMY
JUTSL OTICHKH «3» WJIM MPABWIHLHO BBITIOJIHEHO MeHee 2/3 Bcelt paboThI.

OreHka npakTuuecKux pador:

Ouenka «5» CTaBUTCS, €CIIM YYAIIUICS BBITIOJIHSAET padOTy B IMOJTHOM 00BEME C
coOmroIeHneM He0OX0IMMOM TTOCIIEIOBATEILHOCTH MPOBEICHHUS OIBITOB U
MU3MEpPEHUI; CAaMOCTOATENbHO U PAllOHAIIBHO MOHTUPYET HEOOXOAMMOE
000pyAOBaHME; BCE OMbBITHI MPOBOAUT B YCIOBHUIX U PEXKUMAaX, 00€CTIEUNBAIOIINX
MOJIYYCHHE MPABWIBHBIX PE3YIBTATOB M BHIBOJIOB; COOOAET TPeOOBaHMUS MTPABUI
TEXHUKW O€30MaCHOCTH; MPABWJILHO M aKKYPATHO BBITIOJHSIET BCE 3aIMCH, TaOJIHUIIBI,
PUCYHKH, YePTEXH, rpadUKH; TMPABHJIBHO BHITIONHSAET aHATIN3 MOTPEITHOCTEH.
VYyamuiicss CHCTEMAaTU4YECKU JEMOHCTPUPYET NPABUIIBHOE BBIITOJIHEHUE
MPAKTUYECKUX PaOOT, BHITTOJTHEHHOE HA BHICOKOM YPOBHE C TBOPUYECKUM MOJIXOJA0M.

OueHka «4» CTaBUTCS, €CIIN BBITIOJIHEHBI TPEOOBAaHMS K OIIEHKE «5», HO OBLIO
JOTYIIEHO JABa-TPH HEJ04UeTa, He O0Jiee OHON HerpyOoi OMIMOKH U OJHOTO
HejoyeTa.

OueHka «3» craBUTCS, €l pad0Ta BHIMOJHEHA HE TTOJTHOCTHIO, HO 00beM
BBINOJITHEHHOM YaCTH TaKOB, YTO MO3BOJISAET MOJYUYHUTh MPABUWIBHBIA pE3YyJIbTaT U
BBIBOJI; €CJIM B XOJI€ MPOBEICHHUS OIbITAa U U3MEPEHHS OBLIN JOMYIIECHBI OIITHOKH.
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Ouenka «2» CTaBUTCS, €l pad0Ta BHIMOJHEHA HE TTOJIHOCTHIO, U 00BbEM
BBITIOJITHEHHOM 4acTH pabOThI HE MO3BOJISET CIENIaTh MPABIIHHBIX BHIBOJIOB; €CJIH
OTIBITHI, U3BMEPECHUS, BEIYUCIICHUS, HAOTIOICHHS TTPOU3BOIUINCH HETIPABWIHHO.

Bo Bcex cnydasix olieHKa CHM)KAETCsl, €CIIM YYEHHUK He COOJTIoai mpaBuia
TEXHUKHU 0€30MACHOCTH.

[lepeuenb omMOOK:
['pyOble ommbku

1.He3nanue onpeneneHuii OCHOBHBIX MOHATHI, 3aKOHOB, MPABUJI, OCHOBHBIX
MOJIOXKEHUN TeopuH, HOPMYII, OOIIETTPUHATHIX CUMBOJIOB 0003HAYCHUS (PU3HUECKHUX
BEJINUUH, €IUHUL] U3MEPEHUS.

2.HeyMeHI/IC BBIACJIUTB B OTBCTC I''IaBHOC.

3.Heymenue nmpuMeHsTh 3HaHUS ISl PEIICHUS 3a/1a9 U 00BSICHEHHS (PU3UIECKUX
SIBIICHUU.

4.HeyMeHue 4yUTaTh U CTPOUTH TPadUKHU U MPUHIIUTTAATIEHBIE CXEMBI.

5.HeymMmeHune moaAroToBUTh K paboTe YCTAaHOBKY HIIH JJaOOPaTOPHOE
00opyToBaHUE, POBECTHU OIIBIT, HEOOXOIUMBIC PACUETHI, UM HCITOJIb30BATh
TIOJTyYCHHBIE JTAHHBIC ISl BBIBOJIOB.

6.HebOpexxHoe OTHOIICHHE K JJa00paTOPHOMY 00OPYIOBAHHUIO U U3MEPUTEITHLHBIM
npubdopam.

7.Heymenue onpenenuts mokazaHue M3MEPUTEIHLHOTO Mpudopa.

8.Hapymenue TpeGoBanuii mpaBui 6€30MacHOT0 TPY/ia P BHIMOTHEHUN
JKCIIEPUMEHTA.

Herpy0Osnie ommbku

1.Hetounoctu ¢popmMynupoBOK, ONpeIeICHUH, TOHITHH, 3aKOHOB, TEOPUH,
BbI3BaHHBIE HEMOJTHOTOM OXBAaTa OCHOBHBIX MPU3HAKOB OMPEICISIEMOTO OHATHS,
OIIMOKH, BEI3BAHHBIC HECOOTIOJICHNEM YCIIOBUM MPOBEACHHUS OMBITA UJIN U3MEPEHHUIA.

2.0mmOKH B YCTIOBHBIX 0003HAUYCHUSX HA TPUHIUIIUATIBHBIX CXEMaX,
HETOYHOCTH YepTekKel, rpa)uKoB, CXEM.
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3.Ilponyck Wi HETOYHOE HAMMCAHNE HAUMEHOBAHUMN €IMHUILl PUBHUECKUX
BEJIMYMH.

4.HepaunoHanbHBIA BBIOOp X0/a PEILICHHUS.
Henouerst

l.HepannonanbHble 3alIMCU NPHU BBIYUCICHUAX, HEPALIMOHAIBHBIE IPUEMBI B
BBIUKCIIEHUH, TPEOOPA30BAaHUU U PEIICHUH 3a/1a4.

2.Apudmernueckue OIMOKY B BBIYUCICHUSX, €CIIU 3TU OIIMOKHU rpy0o He
HCKaXal0T pealbHOCTh IMOJIYYEHHOTO PE3YJIbTaTa.

3.0t1nenbHbIE TOTPEIIHOCTU B (POPMYIIUPOBKE BOIIPOCA UITU OTBETA.
4.HeOpexHOe BBITIOJIHEHHE 3alUCel, uepTexkeil, cxem, rpaduKoB.

5.0pdorpaduueckue v MyHKTYaAIIMOHHBIC OITUOKH.

OLIGHI/IBaHI/Ie TCCTOBBIX pa60T YHauxcsa OCymCCTBIACTCA B 3aBUCUMOCTH OT
IMPOOCHTHOI'O COOTHOICHUA BBIITOJTHCHHBIX 3a,HaHHﬁ.

OmnennBaercs paboTa CIeayIOIUM 00pa3oM:
«5» - 90 — 100 %;

«4» - 70— 89 %;

«3» - 50 — 69 %;

«2»-0—-49 %.

CIIMCOK JIMTEPATVYPHI:
DHIUKJIONEINHN:

1. bonwmas nerckas sHUMKIONEAUSI. — M.: PycCkast SHIMKITIONIE U
2. I'pomon C.B. ®usuka: llIkonpabie sHIMKIONEANH. — M.: JIpoda,
3. Dunukinonenus it aerei. Puszuka. — M.: ABanra.

:‘)HIII/IK.H OonmeJUYECCKHUEC CJI0Bapu:

1. ®uzuka: DHIUKIONEAUYECKUH croBaph miKojdbHKKA. /Coct. M.E.brioxuna u ap. —
M.: Lutanensp.
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OHIMKIONeAuYecKuil cioBapp Horo ¢usuka. /Coct. B.A.UysHoB. — M.:
nenaroruka-Ilpecc.

CnpaBoYHUKH:

1.

S RO YXRN

Tpopumosa T.U. ®uzuka: OCHOBHbIE MOHATUS 3aKOHBI, (OPMYIBI B CXeMax H
tabiunax. — M.: AKBapuyM.

®uznka: CripaBOYHUK WIKOJIbHUKA. — M.: @umosnor.

TonkoBblil ciioBapsk mkoyibHUKA 10 Pusuke. — CII6.: Cnen. nurt.; Jlans.

®dusuka. 7-11 ki.: CnpaBouHoe nocodbue — M.: [Ipoda.

®dusuka B Tabnunax. /ABT.-coct. B.A.Opios.

®usuka B popmynax. /ABT.-cocT. B.A.NnbuHn.

Y4eOHUKH:

1. ®usuka 9 knacc asrop [I€ppimkun A.B. 11 uzganune M.- «IIpocsenieHue».

2. Coopnuk 3amau no ¢usuke B.W. Jlykamuk 11 uznanue M. - «I[IpocBemienue.

3. CnpaBounuk no ¢usuke — buoxosuu A.C. 11 uznanue M. — «IIpocsenienue»

(HpI/IBe,IIGHLI YHCJIOBBIC 3HAUYCHUA (1)I/I3I/ILICCKI/IX BGJ'II/I‘{I/IH)
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