MUWHHUCTEPCTBO IMPOCBEMIEHUS POCCUICKOI ®EJIEPAIIAN

MunncrepcTBo oopaszoBanus Pecnyoianku bypsarus

Xapranarckas COILI
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3aCClaHuM Ha 3aceJIJaHUU Jupextop HIKOJ’IL’IV;.'"'
MCTOANICCKOTO [e1aroruuecKoro coBeTa / Zq
00BbEeIMHEHUS YUUTENICH MEOY Xa T —
praHaTCKast Lpiaenon Y. A.
Z‘;ITGKHC;BGHHO'HaquOFO COLL um. 1.1, TMprxas Ned3/1 ot «31» 0823 T
PykoBogurens MO Jlybeanosa
ernenona JI.A.
[Tporokon Nel ot «30» 0823 r.
PABOYAS ITPOI'PAMMA

(ID 1173657)

yueOHoro npeamera «®usuka. bazoBblii ypoBeHb»

JUTSL MHIMBHUIYaIbHOTO 00yUeHHs 9 Kiacc

c.Xaprana 2023r.



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3KKe Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
COCTaBJICHa HAa OCHOBE MOJOKEHHWI M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMsS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
dI'OC 000, a Takxe ¢ yuétoM PeaepanbHOM pabodelt mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Dusukay.

CopepxaHue mnporpaMMbl 1o (u3uMke HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOU T'PaMOTHOCTH OOYYalOUIMXCs M OPTaHU3aldi0 HM3YyYEHUs
GU3UKKM Ha JeATebHOCTHOM OCHOBe. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenmera B peanusaiuu tpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIlpeIMETHBIM pe3yJbTaTaM 00Y4YEHUSs, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIUBaeT paclpeeleHue yueOHOro Matepuania
1o rogaMm o0y4yeHus (1o Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIIeI0BATEILHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COACPKAHUSA U
yuéTe BO3pACTHBIX OCOOCHHOCTEH 00yJarOInuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl o y4eOHOMY MpPEIMETY.

®usrka ABIAETCS  CUCTEMOOOpa3yIIIUM Uil  €CTeCTBEHHO-HAyUHBIX
y4eOHBIX TPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUN, HW3ydyaeMbIX XHMHUEW, OWOoJIOTMEH, acTpOHOMHEH H (Pu3HIeCKOn
reorpagued, BHOCUT BKJIAJ] B €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa,
npenocTaBiIsieT Haubosee sCHble O00pa3lpl MPUMEHEHHS Hay4dHOrO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHs TOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 THaBHBIX 3a7a4 (U3UYECKOTO OO0pa3oBaHUSI B CTPYKType 0OIero
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTepeca K HayKe Yy 00yJaronuxcs.

WN3yuyenne ¢Qusukun Ha 0a30BOM ypOBHE TMpEAroyiaraeT OBJaJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e UHTEPHPETUPOBATh  JAaHHbIE WU HUCIOJB30BaTh  HAy4dHbIC
JI0Ka3aTeNbCTBA JJIS TOYYEHHUS BBIBOJIOB.

Lenn wu3yueHuss ¢GU3MKK HaA YpOBHE OCHOBHOro oOmiero oOpa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoOro mnpenmera «®Dusuka» B
oOpa3oBareibHBIX opranusanusx Poccuiickoit ®enepanuu, peanu3yromux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE TMPOTPAMMBI, YTBEPKIEHHON pelIeHHEM



Komnerun Munuctepctsa npocsenienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [IK-48H).
Heau uzyyeHus: pusuku:

NPHOOPETCHHE HWHTEpeca W CTPEMIICHHS OOYYaroIIuXCsl K HaydHOMY
W3YYCHHUIO TPUPOJIBI, Pa3BUTHE WX HHTC/UICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJC IMO3HAHUS U (OPMUPOBAHUE
MCCJIeIOBATEIBLCKOTO OTHOIICHHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbraTa H3ydYCHUs
OCHOB CTPOCHHMSI MaTepHUu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUH O POJU (DU3UKU JUISI Pa3BUTHS IPYTHUX
CCTCCTBECHHBIX HAYK, TCXHHKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUA O  BO3MOXHBIX  chepax  Oymymiei
npo(heCCHOHATBLHON ESITEIbHOCTH, CBA3aHHOW ¢ (M3MKOM, MOJTrOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HalpaBJICHHH.

,HOCTI/I)KGHI/IG OTHUX ueneﬁ IIporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6HIGFO 06pa30BaHI/I}I oOecneunBaeTCs PEIICHUEM CICAYIOMINUX 3adaY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOEHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX
SBIICHUSAX;

NpUOOPETEHHE YMEHUUN OIMUCHIBATH U OOBSACHATH (HU3MUECKHUE SIBICHUS C
UCIIOJIb30BAHUEM TOJTYUYECHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEIIECHUs TNPOCTEHUIIUX PACUETHBIX 3alad ¢
UCIIOJIb30BaHUEM bu3nYecKux MOJIeIeH, TBOPUYECKHUX u
IPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BHUTHE YMEHUN HAOJI0aTh MPUPOHBIEC SIBJICHHS U BBITIOJHATH OIBITHI,
nabopaTopHble  paOOTBl M  SKCHEPUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

ocBoeHHE MPUEMOB PabOThl ¢ mHpoOpMaIuel (GU3NUIECKOro COAEp’KaHusd,
BKJIOUass MH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSIX (PU3MKH, aHATU3 U
KPUTHUYECKOE OlIEHWBaHHE HH(POPMAIIUU;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaIbHON NesATeIbHOCTH, CBI3aHHBIMU
¢ (U3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha m3ydenue ¢usuku (6a30BBI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpaszoBaHus OTBOAMTCS B 9 kiacce( s MHAUBUIYAIBHOTO 00ydeHHs)-51 dac B

TOZ,

I,5qaca B HEJIEIIO. yaca

[Ipennaraemslii B nmporpamme 1o (Qu3uke MnepedyeHb J1abopaTopHBIX padoT U

OIIBITOB

HOCHUT peKOMeH,HaTGHLHBIﬁ XapaKTep, YUUTCIb  ACIACT BLI60p



pOBEICHUIA00paTOPHBIX PAabOT M OMBITOB € YYETOM HHIWBHIYaTbHBIX
O0COOEHHOCTEW  OOy4alolUXCs,  CHUCKa  JKCIEPUMEHTAIbHBIX  3aJaHuMH,
npearaeMbix B paMKax OCHOBHOTO TOCYAapCTBEHHOI'O dK3aMeHa 10 (U3HKeE.



9 KUIACC

Pa3ngen 8. Mexannueckue siBJICHUA.

Mexannueckoe pABuWKeHHE. MarepuanbHass Touka. Cucrema oOTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBUKEHHsS. PaBHOMepHOE NpsIMOJIMHEHHOE
nBuxeHne. HepaBHoMepHOe npsmoiinHeiiHoe nBukeHue. CpelHssl 1 MTHOBEHHAas
CKOPOCTB TeJla IPH HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe JBmkeHue. CB0OOOIHOE
nagenue. OnbITel ["anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u ydactota oOparieHus.
JIuneiinas u yrinoBas ckopocTh. LIEeHTpOCTpEMHUTENIBHOE YCKOPEHHE.

[Tepsoiii 3akoH Hetorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIO3UIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cuia TpeHUS CKOJIbKEHUS, CHIla
TPEHUS MOKOSI, APYTHE BUbI TPEHHUSI.

Cuna TSOKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUS. Y CKOpEHHE CBOOOJHOIO
nageHud. J[Bmwxenue muaner Bokpyr Connua. IlepBas kocMmuueckass CKOpPOCTb.
HeBecomocTh U nieperpy3ku.

PaBHOBecue marepuaibHOM TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIJIEHHON OChIO BpalieHuss. MoMeHT cuibl. LleHTp TsxkecTn.

Nmnynec Tena. M3meHenue ummyinbca. UMnynbc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora M MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpTruu U paboThl. [loTeHnnanpHas SHEPrus Tela, MOJHSATOrO HaJl
NOBEPXHOCTHIO 3eMJIU. [oTeHIIManbHas S3HEPTHS CKATOW NpyxkuHbl. KuHeTnyeckas
sHeprus. TeopeMa 0 KHHETUYECKOW HHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHH.

Pa3nen 9. Mexannueckune KoJ1e0aHUA M BOJTHEI.

Konebarensnoe aBuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: IEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTU4ecKuil U NpYKUHHbIA MasATHUKU. [IpeBpamienue
AHEPTUU MIPH KOJIOATEITHHOM JIBUKEHUH.

3aryxaromme — koniebaHusa.  BoiHyknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoaHbl. (CBolcTBa MexaHWYecKMX BOJIH. [IpomonbHble U
NomnepeyHble  BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacHpOCTPaHEHMUS.
MexaHnuecKue BOIHbI B TBEPAOM TeJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKkoCTh 3Byka U BbicoTa ToHa. OTpakenue 3Byka. MHPppa3Byk u
YIBTPa3BYK.



Paznen 10. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJEeKTpOMarHuTHOE  Tojie.  ODJeKTpoMarHuTHble  BoyiHbL.  CBoMCTBa
ANEeKTpOMarHuTHeIX BOJH. Illkama snekTpoMarHUTHBIX BOJH. Vcmonb3oBanwue
AIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSA3H.

OnexTpoMarHutHas npupona cBeta. CkopocTh cBeTa. BoHOBBIE CBOWCTBA
CBeTa.

Pa3gea 11. CBeToBBIE ABJICHUS.

JlyueBas MOJIC]Ib CBETA. Hctounuku CBETA. [IpssmonvHEHOE
pacnpoctpanenue cBera. 3atMeHus: Connna u Jlynsl. Otpaxkenue ceta. [Imockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

IIpenomnenue cBeTta. 3akoH mpenomieHHs cBeta. [losiHOe BHYTpeHHee
OTpaXeHHWe cBera. Vcnonap30BaHME TIOJTHOTO BHYTPEHHETO OTPaXEHHUS B
OINTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gydeir B JmH3e. Onruueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M TeJieckoma. ['7a3 kak omnTudeckas cuctema. bIu30pykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oemoro cmBera B cnekTp. Omnbitel Hptorona. CroxeHue
CIIEKTpaJbHBIX IBETOB. Jlucniepcus cBeTa.

Pa3nen 12. KBanToBble iBJIeHUS.

Omnbitel Pesepdopna u mnanerapHas Mojeinb aroma. Monenb atoma bopa.
Hcnyckanue u noronieHue ceeta atomoM. KBauTel. JInHedaThie CIIEKTPHI.

PannoaktuBHOCTh. Alnbda-, 6eTa- U ramMma-uznydenus. CTpoeHHe aTOMHOTO
sanapa. Hykmonnas wmoxens artomHoro sapa. M3orombl.  PamuoakTuBHBIC
npeBparieHus. [lepros momypacmaaa aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsSJ0BOTO M MAacCOBOTO YHCE].
DHeprusi CBsI3M aTOMHBIX sjep. CBs3b Macchl W DHEPrHM. Peakiuu cuHTe3a U
nenenus saep. Ucrounuku s3ueprun CoJtHIa U 3BE3I.

SAnepnas sHepreTtuka. [[eWCTBUS pPaJIMOAKTUBHBIX H3JYYCHUN Ha >KUBBIC
OpraHU3MBI

IToBTOPUTEIHLHO-0000 1A AT MOXYJIb.

[ToBTOpUTETHEHO--0000IAOIITN N MOTYITh TIPEAHA3HAYEH IS CUCTEMATH3aIUH
U 0000IIEHHS  MPEIMETHOrO  COJACPXKAaHUS U OMbITa  JICSATEIHLHOCTH,
pruoOpPEeTEHHOTO MPU U3YUCHHUH BCETo Kypca (DM3UKH, a TakKKe JIJIs MOATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY OJK3aMeHY Mo (U3UKEe [JIs1 OOyJaroniuxcs,
BBIOPABIIIMX 3TOT YU€OHBIN MPEIMET.

[Ipu M3ydeHHU JAHHOTO MOIYJS PEATH3YIOTCS U CHCTEMATU3UPYIOTCS BHUIBI
JIEATeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEYMBACTCS JOCTHKCHHUE MPEIMETHBIX U



METanpeIMETHBIX  IUIAaHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCJIEIOBAHMS
SABJIICHUNA TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUAMH OOBACHATH (pusmyeckue
ABJICHUS, TPHUMEHsSs TOJyYEeHHbIE 3HAHWA, pelaTh 3a7ayd, B TOM YHCIIE
KayeCTBEHHBIE U KCIIEPUMEHTAIIbHbIE.

[IpuHIIMNIHATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjeia peanu3yeTcs
32 CYy€T TOro, YTO OOy4aroluecs BBITIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHMM pacrlo3HaBaTh M HAYYHO OOBICHATH
bu3nUeckue SBICHUS B OKPY’KaIOIIEH MPUPOJIEe U MTOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBaHUS (PU3NUYECKUX SIBICHUI, B TOM
quclie JUIsl IPOBEPKU TUIIOTE3 U MOJTyUYeHUs TEOPETUUECKUX BHIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HamOoJiee BaXHBIX TOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTU, HallpUMeEp, TPAKTUYECKOTO MCIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTUU HAa OCHOBE 3aKOHA MPEBPAIEHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
HHEPTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3NKy HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANpPaBIEHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pesynbraTe nzyueHus puU3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs

y oOyuatomierocs OyayT cOpMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) mnaTpHOTHYECKOTO BOCIIMTAHMS:

— MPOSIBJIEHNWE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
bu3HYecKor HAyKu;

— [IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa’kIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

— FOTOBHOCTh K AKTUBHOMY YYaCTHUIO B 00CYXIEHUH 00OIIeCTBEHHO3HAYUMbBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKEHUHN
bu3uKy;

— OCO3HAHUE BAKHOCTU MOPAJIbHO--3TUYECKHX MPUHLMIIOB B JIESITEIBHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIMTAHUS

— BOCHPHITHE 3CTETHMUECKHX KauecTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
NO3HAHMSI MUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaKHEWILIEH COCTABIISIOIICH
KyJIbTYpBI;

— pa3BUTHE HAy4YHOM JHOOO3HATEIBHOCTH, WMHTEpeca K HCCIEI0BATEIbCKON
NEeATEIbHOCTH;

5) <¢opmupoBaHMs  KYJbTYPbl 3A0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronmoTyunsi:

— OCO3HaHHE IIEHHOCTH O0e30MacHoro oOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TMPaBWJI OE30IaCHOTO TOBEICHUS Ha
TpaHCHIOPTE, HA JIOpOrax, ¢ JJIEKTPUYECKUM U TEIJIOBBIM O0OpYJOBaHHUEM B
JOMalIHUX YCIIOBUAX;

— c(hopMupoBaHHOCTh HaBbIKa pedIeKcuH, NpPU3HAHHE CBOEr0 ImpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJaoBeKa;

6) Tpy10BOr0 BOCIMTAHMS

— aKTMBHOE y4yacTHE B PEIICHUM MPaKTHUYECKHX 3ajad (B pamMKaxX CEMbH,
oOpa3oBaTeIbHOM  OpraHu3alii, TropoAa, Kpas) TEXHOJIOTHYECKOH |



COITMAIbHOM HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE M (HU3UUSCKUX
3HAHUM;

e — HHTEPEC K MPAKTUYCCKOMY H3yUCHHIO PO eccuil, CBI3aHHBIX C (U3UKOM;

e 7)3KO0JOrH4e€CKOro BOCIIMTAHUSA:

e — OpHEHTalMs Ha NMpPUMEHEHHE (PU3UUYECKUX 3HAHUM JJIs PEIICHHUS 3a1ad B
o0JlacTh OKpY’Karolield cpenpl, IUIAHUPOBAHUS TIOCTYNIKOB M OIEHKH WX
BO3MOYKHBIX TTOCJIEACTBUM JIJI1 OKPY>KAIOIIEH CpeIbl;

e — OCO3HaHHE TJIOOAJTBLHOTIO XapakTepa JKOJIOTHYECKUX MpoOIeM M MyTed HX
pelIeHUS;

e 8) ajanTanmum K HM3MEHSIIONIUMCS YCJOBHSAM CONMAJIBLHOM W NMPHPOIHOM
cpeabl:

e — TMOTPEOHOCTH BO B3aMMOJCHCTBUU TIPU BBHITIOJHEHUU WCCIICIOBAaHUN W
MPOCKTOB (PU3MYECKON HAIPABICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUAM
APYTHX;

e — TIOBBIIICGHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPaAKTUUYECKYIO
JeSITEIbHOCTD;

e — TOTpeOHOCTH B (GOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
U7IeH, TIOHSATHS, TUIIOTE3bI O (PU3UIECKUX 00BEKTAX U SBICHUSX;

e — OCO3HaHHE Ne(PUITUTOB COOCTBEHHBIX 3HAHHI W KOMIIETEHTHOCTEHW B 00JacTH
bu3uKy;

e — IUIAHMPOBAHUE CBOETO0 Pa3BUTUS B MPHOOPETEHWU HOBBIX (PU3UIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BHISBIIATH B3AUMOCBSI3U MMPUPOIBI, OOIECTBA U
PKOHOMUKH, B TOM YHUCJI€ C UCIIOJIH30BaHUEM (PU3UUECKUX 3HAHU;

e —OIICHKA CBOUX JICMCTBUH C Yy4E€TOM BIMSHHUS Ha OKPYXAIOUIYIO CpENy,
BO3MOJKHBIX TJI00aIbHBIX MOCIICICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (PU3WKE HAa YpPOBHE OCHOBHOIO
ob1rero o6pa3zoBanus y o0ydaromierocs OyayT copMUpOBaHbl MeTaNpPeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE T03HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIC IEHCTBUS,
KOMMYHUKATUBHBIE  YHHBEpPCaJbHBIC  y4eOHBIC  JIEHCTBHUS, PETYJIATHBHEIC
YHHUBEpCATbHBIC yUCOHBIE TeHCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruuyeckue JelicTBUA:



BBISIBIIITH M XapaKTepPU30BaTh CYIISCTBEHHBIC TIPU3HAKH OOBEKTOB
(ssBNIEHU);

YCTaHABIUBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBIIITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B paCCMaTPUBAEMBIX (PaKTax,
TaHHBIX U HAOIIOEHUSIX, OTHOCSIIHNXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIIITh TIPHUYUHHO--CJICJICTBEHHBIC CBSI3M IMPH H3YYCHUH (DU3MUECKHX
SIBIICHUI W MPOIIECCOB, JIENAaTh BHIBOJBI C MCIIOJIb30BAHUEM JeTYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX
(bU3HYECKUX BEITUUHH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus ydeOHoW (Quzndeckoi
3ama4yn (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIICHUs, BHIOOP Hamboee
TIOJIXO/ISIIIIETO C YYETOM CaMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBnble uccienoBarejbcKue qeHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJIEHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3NYecKnil JKCIEPUMEHT, HEOONbIIOE HCCIeAOBaHHE (PUIUYECKOTO
SIBJICHUS;

OLICHMBaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OpPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATEIHLHO (POpMYIIHPOBaTH 00OOIIEHHS U BBIBOJIBI 110 pe3yJbTaTaM
POBEIEHHOTO HAOJIOICHHUSI, OTIbITA, UCCIIEOBAHUS;

NPOrHO3UPOBATh  BO3MOJKHOE  JalibHEelIlee pa3BUTHE  (HU3HUUECKUX
IPOIIECCOB, a TAKXKE BBIJBUTATh MPEANOI0KEHNUS 00 UX PA3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pa6oTa ¢ undpopmanmeii:

NPUMEHSTh Pa3INYHbIE METOJbl, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(pOpPMALMM WM JTAHHBIX C y4ETOM MPEJIOKEHHOW Y4eOHOM
bu3nyeckoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMAIbHYIO (GOpMY TpeCTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pellaeMble 3a7adyd  HECIO0XKHBIMU
CXeMaMH, uarpaMmmaMu, HHOU rpadukoi U MX KOMOMHAIIUSAMH.

KommyHuKkaTHBHBIE YHMBepcaibHbIe YUeOHble 1eiCTBUA:

B X0Ji¢ OOCYXICHHS Y4eOHOro MaTepHalia, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI O CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHUE 3aJlauyd W IOJJIepKaHHUC
0J1aroKeaaTeaIbHOCTH OOIIEHMS;



COIIOCTABIISAITh CBOM CYXACHHS C CYXICHUAMH JPYTHX YYaCTHHUKOB
auanora, oOHaPYKHBATh Pa3INdre U CXOJICTBO TIO3HIIHIA;

BBIPA)KaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M MIUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEACTABIIATH PE3YNIBTAThHI BHIMOJIHEHHOTO (DU3MUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIeIOBaHUS, IPOCKTA);

NMOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBHUIYAIbHOW pabOThl TpPH PpEmIeHUH KOHKPETHOW (u3udeckon
POOJIEMBI;

NPUHUMATh LEJIH COBMECTHOHN NESATEIBHOCTH, OPTaHW30BBIBATH JICHCTBUS
no e€ JOCTIKEHHUIO: pAaCIpeNeNsiTh pOJIM, OOCYXAaTh MPOIECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, JOCTUTAsI KAUECTBEHHOTO Pe3yJbTaTa Imo
CBOEMY HAMpPABICHUIO W KOOPAWMHHUPYS CBOHM JCHCTBHS C JPYyrUMHU
YJIeHaMU KOMaHIbl;

OILIEHWBATh KaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHUSIM,
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBHSI.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B KU3HEHHBIX M YU4€OHBIX CUTYaIHUSX, TPEOYIOIIUX
TSt petieHust GU3NYEeCKuX 3HaAHUI;

OPUEHTUPOBATHCS B  PAJMUHBIX  MOAXOAAX MNPUHATUS  PELICHUI
(MHIUBHIYaTbHOE, TPHUHATUE pEUICHUs B TpYIIe, MPUHATHE PEIICHUM
rpYIIoi);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pellieHUus HU3NUECKON 3aauul WK
IUTAaHA WCCJIEAOBAHMS C Y4YETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEMH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTENJIEKT:

JaBaTh aJ€KBATHYIO OLEHKY CUTYAIlMH U Mpejararh rjiaH e€ N3MEeHEHHUS,
OOBSCHATh TPUYMHBI  JOCTHKEHUSA  (HEIOCTHXKEHHsS]) Pe3yJIbTaToOB
NS TEHHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIESITEILHOCTH (B TOM YHWCJE B XOJ BBIMOJHEHUS
(Gu3MYeCKOro UCCJIEeNIOBaHMS WJIM TPOEKTAa) HAa OCHOBE HOBBIX
OO0CTOSITENILCTB, W3MEHMBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE pe3yibTaTa IeJIU U YCIOBUAM;

CTaBUTH ce0s Ha MECTO APYroro 4ejloBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;



NpU3HABaTh CBOE MPaBO HA OIIMOKY MPHU PEIICHUH (PU3MUYECKHUX 3a7a4 WIH
B YTBEPKJECHUSAX HA HAYYHBIE TEMBI U TaKOE e MPaBo APYroro.

INPEJMETHBIE PE3YJIbTATBI

K xonIty oOyueHusi B 9 kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHSTUS: CHUCTeMa OTCYETa, MaTepuaibHasg TOYKa,
TPaeKTOpHUs, OTHOCHUTEIHLHOCTh MEXaHUYECKOTO IBIKCHUSA, AchopMaiius
(ympyrasi, mjgacTthyeckas), TpPEHUE, IEHTPOCTPEMHTENILHOE YCKOpPEHUE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJIO,
IIEHTP TSKECTHU TBEPIIOTO Telia, paBHOBECHE, MEXaHUUECKHe KoJieOaHUus U
BOJIHBI, 3BYK, HH(GPa3ByK M YJIbTPa3BYK, 3JEKTPOMAarHUTHBIC BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTb,
CIIEKTPbI UCITYCKaHHUs U TOTJIONICHUs, anb(a-, 6eTa- U TaMMa-u3IydeHus,
W30TOIIbl, S/I€pHAsl SHEPTEeTUKA;

pasnuuath SBICHUS (paBHOMEpPHOE W HEPAaBHOMEPHOE MPSMOJUHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE IMPSMOJUHEHHOE JBWKEHHE, CBOOOIHOE
najiecHue TeJl, pABHOMEPHOE JBMYKEHHUE MO OKPYKHOCTHU, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JBW)XEHHUE, KOJeOaTeIbHOEe IBIKCHHE (3aTyXarollue U
BBIHY)KJICHHBIC KOJI€OaHUs), PE30HAHC, BOJIHOBOE JIBI)KCHHE, OTPaKCHHUE
3ByKa, MPSAMOJIMHEHHOE PaCIpPOCTPAHEHUE, OTPAXKEHHE M IPEITOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPaKCHHUE CBETA, pa3I0KeHHE OEJIoro cBeTa B
CIIEKTp U CJOXEHHE CIEeKTpaJbHbIX IIBETOB, JHCIEpPCHUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3JIYYEHHS) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHHE;

pacrio3HaBaTh TPOSBICHUE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYyXXarolieM Mupe (B TOM uucie (U3nYecKue SBICHHUS B IPUPOJIC:
MPUJIUBBI U OTJUBBI, JBMKEHUE TIaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JIBW)KCHUE IKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB >KHUBOTHBIMH,
3eMJICTPSCEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 03XO, I[BETa Tel,
ONTHYECKUE SIBJICHUS B TPHUPOJE, OHMOJOTrHYECKOe IEHCTBHE BUIUMOTO,
yIbTPadUOIETOBOTO W  PEHTTCHOBCKOTO M3JIyUYCHHM, €CTECTBEHHBIN
PaIuOaKTUBHBIN (HOH, KOCMUYECKHE JIYUd, PaTUOAKTHBHOE H3JIyUeHUE
NPUPOJAHBIX MHUHEPAJIOB, JEUCTBUE pPAJUOAKTUBHBIX M3JIYYEHUM Ha
OpraHu3M 4YeJIOBEKa), MPHU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBJICHUM;



ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBICHUS, UCTIOIb3YS
¢bu3nyueckre BEIWYUHBI (CpeqHsiE M MTHOBEHHAsh CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM [IBI)KEHHUH, YCKOpPEHHUE, MepeMellleHue, MyTh, YIioBas
CKOpOCTb, CHUJIa TPEHHS, CUJa YNPYTrOCTH, CUJIA TSIKECTH, YCKOpEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIOYJIbC Telld, WMITYJIbC CHJIBI,
MexaHuueckass paboTa M MOIIHOCTb, TOTEHLHMAJIbHAs OJHEPrus Tea,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3E€MJIM, NMOTECHIIMAJIbHASI DHEPTHUsSl CKATOU
NPYXUHBI, KWHETUYECKass OHHEPrus, TIOJHAS MEXaHUYeCKas JHEeprus,
NEPHUOJ] M YacToTa KoJieOaHUH, JITTMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHa, CKOPOCTb CBETa, MOKa3aTeslb MPETOMIICHUS CPEbl), IPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MYECKHUM CMBICT HCIOIb3YEMbIX BEJTUYHH,
000O3HAaYeHUsI M EIUHUIBI (PU3NUYECKUX BEIWYHH, HAXOJIUTH (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMU BEJIMYMHAMH,
CTpOUTH TpaUKu U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJNIb3Ys 3aKOH COXPAaHEHHsS] PHEPruH, 3aKOH BCEMHUPHOTO TSATOTEHUS,
OPUHIIMIT  CYNEPHO3ULUA CHWJI, MPHUHIMI OTHOCUTEIbHOCTH [ amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBI OTPAXKEHUS U
NPEIOMIJICHHSI CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MACCOBOT'O YHCEI
NP SJIEPHBIX PEAKIUSAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aITUCHIBATh €T0 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKHE TPOIECCHl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIATDH
NPUYUHHO--CIIEJICTBEHHBIE  CBSI3M, CTPOUTh OOBsICHEHHe u3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 2—3 M3yYEeHHBIX CBOWCTBA (DPU3UUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3amayd  (omuparomuecs Ha cucreMy u3  2-3
ypaBHEHUI1), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONIUE (HU3UUECKUE
BEJMYMHBI: HAa OCHOBE aHaJ3a YCJIOBHS 3aJaud 3alHChIBaTh KPAaTKOE
YCIIOBUE, BBISBISITh HEJOCTAIONINE WM M30BITOYHBIE TaHHbBIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELIEeHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAaueHUs (U3HUECKOM
BEJIMYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOHO PEHIUTh MPH MOMOIIU
(bU3HYEeCKMX METOOB, HCIOJb3Ys OMHCAHUE HCCIEOBAaHUSA, BBIICIATDH
IpoBepsieMOe MPENINOJIOKEHUE, OLEHUBATh MPABUIBHOCTh TOPSAIKA
NPOBEJICHUS  MCCIEOBAaHUs, JIeNlaTh  BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHUI U OTIBITOB;



NPOBOJIUTH OMBITHl 10 HAOMIOACHUIO (DHU3MYECKHX SIBICHUN WIH
bu3HYeCKUX CBOWCTB Ten (M3ydeHHE BTOPOro 3aKkoHa HpIOTOHA, 3aKoHa
COXpaHEHHUs] DHEPIHH, 3aBHUCHMOCTh TepHoaa KojeOaHWH TPYKHHHOTO
MasiTHHKa OT MAacChl Tpy3a W XKECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTATY]IBI MAJIBIX KOJICOAHMA, MPSMOJIMHEHHOE paclpOCTpaHEeHHE CBeTa,
pa3ioXeHne OelIor0 CBeTa B CIIEKTP, M3YUYCHHE CBOWCTB M300paKCHHsS B
TUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHsI TpeaMera B coOuparomien
JWH3E, HAOMIOJCHHUE CIUIOMIHBIX W JMHEHYaThIX CIEKTPOB M3ITYUCHHS ):
CaMOCTOSITENTLHO ~ COOWpaTh YCTaHOBKY U3 M30BITOYHOro Habopa
o0OpyIOBaHUS, ONWCHIBATH XOJ ONbBITA W  €ro  pe3yJbTaThl,
(bopMyITUpPOBaTh BBHIBOJIBI;

MPOBOJIUTEH MPU HEOOXOIUMOCTH CEPUI0 TPSIMBIX U3MEPEHHM, OINpenemss
CpeqHee 3HA4YCHHWE W3MeEpseMOl BenMuuHBI ((POKYCHOE pacCTOsSHUE
cobuparomieit JMH3bI), OOOCHOBBIBaThH BBIOOP cmoco0a HM3MEpPECHUS
(M3MepuUTeNbHOrO Mprbdopa);

MPOBOJIUTh HCCIIEIOBAaHUE 3aBHCUMOCTEH (U3NYECKUX BEIMYUH C
MCTIOh30BAaHUEM MPSMBIX W3MEPEHUH (3aBUCHMOCTh TYyTH OT BpPEMEHU
Npyd PaBHOYCKOPEHHOM [BMKCHHHM O€3 Ha4allbHOW CKOpPOCTH, IEpUOJa
KOJICOAaHMI MaTEeMaTHYECKOTO MAasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKEHUs CBETa OT yria MaJCHUs W yIiia MPEJIOMIICHHS OT yIJia
NaJeHus): IUIAHUPOBATh HCCIIEIOBAaHUE, CAaMOCTOATEIHHO COOMpaTh
YCTaHOBKY, (DHUKCHpOBaTH pE3yJbTaThl TOJYyYECHHOW 3aBUCHMOCTH
bu3NYECKUX BEIWYUH B BUAE TaOMUI ¥ TpadHKOB, NeJaTh BBIBOIBI 1O
pe3yabTaTaM HCCIIeI0BaHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEeHHs (PU3NYCCKUX BEIUYHUH (CpemHss
CKOpPOCTh H YCKOpPEHHE Tella TIph pPaBHOYCKOPCHHOM JBUKCHHH,
YCKOpEHUE CBOOOIHOTO TMAaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIHUCHT
TPEHUS CKOJBXCHHS, MEXaHHuYeckas paboTa M MOIHOCTh, YacTOTa H
nepuoa  KoJeOaHWH MaTeMaTH4ecKOoro W TPY)KHMHHOTO MAasTHUKOB,
ONTHYECKAas CWjia COOWparImeld IJMH3BI, pPaJuOaKTHBHBIA  (OH):
TUIAHUPOBATh HM3MEPEHUs, COOMpaTh SKCICPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJTHATD U3MEPEHHS, CIEeAys TPEUI0KCHHON WHCTPYKINUU, BBIYHCIISATH
3HAa4YCHHE BEIIMYMHBI U aHATH3UPOBATH MTOJIYICHHBIC PE3YIbTATHI C yUETOM
3aJJaHHOW MTOTPEITHOCTHA U3MEPEHHIA;

COOJTFO/IaTh MTPaBWIIa TEXHUKHU O€30MaCHOCTH MPH paboTe ¢ T1abopaTopHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (QU3UIECKUX MOJICIICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK



CBETa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aroMma, HYKJIOHHas
MOJIEJTh aTOMHOTO SIpa;

XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS U3YYCHHBIX TPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX omHucaHus (B TOM 4YHCIIE:
CIUIOMETP, NATYUKH TIOJOKEHUS, PACCTOSHHUS W YCKOPCHHs, DPaKeTa,
9XOJIOT, OYKH, TIEPHUCKOI, QoToamnmapar, ONTHYSCKHE CBETOBOIBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCTHOIB3ys 3HAHUSA O
CBOWMCTBaX (HU3WYECKHX SIBICHHA ¥ HEOOXoauMble (U3HUYCCKUE
3aKOHOMEPHOCTH,

MCTIOJIh30BaTh CXEMBI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX IIPOIECCOB
Npy pemeHUuN Yy4eOHO--TIPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMBI st
MOCTPOEHUS N300pakKeHHI B TIIOCKOM 3€pKajie U COOMparoIiei TuH3e;
NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TPHMEpax)
MPaKTUYECKOTO HCTOIb30BaHUS (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOU
XKU3HM 11 obecriedeHus: 0€30MacHOCTH TpU 0OpalleHuu ¢ MpudopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHUs 3IIOPOBbS U COOJIOCHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYIKaIoIIeH cpejie;

OCYIIECTBIATh TOWUCK WHpOpMauu (GU3NISCKOTO COACPXKAHHUS B
HHTepHEeTe, CaMOCTOSATEIHHO (OPMYIIUPYS MMOMCKOBBIN 3aIpoc, HAXOIUTh
MyTH OTPEAeNICHUs TOCTOBEPHOCTH MOMYYeHHON MH(OpMAaIu Ha OCHOBE
MUMETOIINXCS 3HAHUHN U TOTIOJTHUTEIFHBIX HICTOYHUKOB;

MCTIOJIh30BaTh MIPH BBITIOJHEHUH yUEOHBIX 3a/IaHUi HAy9IHO--TIOMYJISIPHYIO
auTepaTypy  (pu3MYeckoro comep)KaHHs, CIPaBOYHBIE MaTepHAIbI,
pecypchl cetn MIHTepHET, BIafeTh MpUEMaMu KOHCTICKTHPOBAHUS TEKCTA,
npeodpa3zoBaHUs HHPOPMAIH U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIC COOOIIEHUS HA OCHOBE
MHPOpPMAIIMK W3 HECKOIbKUX HCTOYHHKOB (DU3HUECKOTO COJIEpIKaHus,
MyOJIMYHO TPEACTABIIATH PE3YIbTATHI IPOSKTHOW M UCCIIEIOBATEIBCKON
ACSATENPHOCTH, TIPH OTOM TPaMOTHO  HCIIOJNB30BaTh  HM3yYCHHBIN
TOHATUHHBIA armapar HW3y4aemMoro pasziena (GU3MKH M COIMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTAalMed ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.






9 KUIIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HaunmMmeHoBaHHe pPa3eioB U TeM nudpoBbIe
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1.MexaHn4yeckue siBJIeHUS
11 MexaHn4deckoe JIBMKEHHUE U CTIOCOOBI €T0 5 bubmuoreka [JOK
' OITMCaHUus https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 1 1
3aUMOJICHCTRAC TClT 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHE 6
KOHDBL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 24
Paznen 2.MexaHH4YecKHe KOJI€0aAHUA U BOJTHBI
bubmuorexa [JOK
2.1 M 0 5
CXAHMACCIHIE KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M .3 3 1
CXAHMACCIUE BOJTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 8

Paznen 3.3HeKTp0MarHHTHO€ moJie U 3JICKTPOMAIrHUTHLIC BOJIHBI

31 DNeKTPOMarHuTHOE T0JIe U 1 bubmmoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 1
Pa3nes 4.CBeToBbIe sIBJICHUS

4.1 3aKOHBI pacTPOCTPAHECHUS CBETA 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKUE TPHUOOPHI 1 hitps://m.edsoo.ru/74 1 ada6
bubmuoreka [JOK
4.3 Paznoxenne 6enoro cBeTa B CEKTP 1 https://m.edsoo.ru/7f4 1 ada6
Hroro no pazgeny 6
Pa3zgen S.KBaHTOBbIE fIBJICHUS
5.1 Hcmyckanue u NOrjIonieHue CBETa aTOMOM 3 Bubmrorexa IIOK
’ Y fiom https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
32 CTpoenue aTomHoro snpa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakunu 7 https://m.edsoo.ru/7f41ad4a6
Hroro no pazgeny 16
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 51













9 KUIIACC

KosmmmuecTBo yacos JIEKTPOHHBIC
Ne Hara nudposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3zoBareJib
padoThI padoThI
pecypcsl
| MexaHnueckoe JTBUKEHHUE. |
MarepuaiibHas TOUKa
Cucrema orcyera.
OTHOCHUTENBHOCTD
bubnuoreka 1]
2 MEXaHUYECKOTO JIBUIKECHUS. 1
. https://m.edsoo.1
PaBHOMEpPHOE ITPAMOIMHEHOE
JIBUKEHUE
HepaBnomepHoe
3 MPSIMOJIMHENHOE IBUKECHHUE. |
Cpennsisi © MTHOBEHHas
CKOPOCTh
IIpssMonmHENHOE
4 P 1 bubnuoreka 1]
aBHOYCKOPEHHOE JIBU)KEHUE.
p yerop https://m.edsoo0.1
Yckopenue
CkopocTb MPSIMOJIMHENHOTO
5 PaBHOYCKOPEHHOTO 1
newxkenus. ['paduk ckopoctn
6 CBoboHOE MajzieHne Ted. 1
Omnprtel [Nanuines
7 PaBHOMEpHOE IBUXKEHUE IO | bubmumoreka L]
okpyxxHocTH. [lepuon u https://m.edsoo0.1




gacToTa oOpalieHusl.

JIuneliHas u yrioosas

PaBHOBecue
TBEPAOIO Tena

CKOPOCTH
LlenTpocTpemMuTenbHOE
8 YCKOpEHHUE
IlepBrlii 3akoH HproTOHA. bubmumoreka L]
? Bexkrop cuiibr https://m.edso0.1
10 Bropoi1 3akoH HeroTona. bubmumoreka L]
PaBHonelicTByrOIIAsA crita https://m.edso0.1
1 Tperuii 3akon HeloToHa. bubmumoreka L]
Cynepno3unust Cuit https://m.edsoo0.1
l
12 Cuna ynpyroctu. 3akoH ['yka E;I?;I;f;ii
13 Pemenue 3amay 1o reme
«Cuna yrnpyroctu»
14 Cuna TpeHus buomorexa Il
https://m.edso0.1
Cwuta TSKeCTH U 3aKOH
15 BCEMUPHOTO TATOTEHUSI. bubnuoreka 1]
VYckopenue cBOOOIHOTO https://m.edsoo0.1
MaJIcHUs
PaBHOBecHE
MaTepHaIbHOM
TqufL butn
16 AOCOIOTHO LOK
TBEPJIOE TEIIO. Wz




c
3aKpEIUIEHHON
OCBIO
BpallleHUs

MowmenT cunsl. Llentp

17
TSKECTU
KonTtposneHas paboTa 1o teme
" P P bubmmoreka 1]
18 MexaHn4ecKoe IBUKEHHUE.
o " https://m.eds00.1
B3anmoperictBue Ten
Nmmnynsc Tena. UMmynsc
19 CUJIBL. 3aKOH COXpaHEHUs bubmmoreka 1]
HUMITyJIbCa. YIIPYTroe U https://m.edsoo.]
HEYIPYroe B3aUMOJICHCTBUE
20 Mexanudeckas pabota u bubmmoreka 1]
MOIITHOCTD https://m.edsoo0.1
71 PaboTa cuibl TSXKECTH, CHITBI bubnuoreka 1]
YIPYTOCTHU U CUJIBI TPEHUS https://m.edsoo0.1
” CBs3b 5HEPTUH U PAOOTHI.
IToreHnmanpHas dHEprus
Kunernueckas sneprusi.
P . bubnuoreka 1]
23 Teopema 0 KUHETUUYECKOU
https://m.edsoo0.1
SHEPTUU
24 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe
25 KoHTposibHas paboTa
26 3aryxaroue KojaedaHusl. bubmumoreka L]




BreinyxeHHble Koie0aHus.
Pesonanc

https://m.edso0.1

27

MaremMaTnyeckuii u
MPY>KUHHBIA MasITHUKA

28

IIpeBpanienue sHEprun Npu
MEXaHUYECKUX KOIeOaHuIX

30

3ByK. PacnipocTpanenue u
OTpa’keHHE 3ByKa

31

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHUECKHI
pe30HaHC

32

KonTtposnpsHas paboTa 1o teme
"3aKOHBI COXPAHEHUS.
Mexannueckue konebaHus u
BOJIHBI"

33

DneKTpoMarHuTHas pupoja
cBera. CKOPOCTh CBETA.
BousiHOBBIE CBONCTBA CBETA

bubnuoreka 1]
https://m.edso0.1

34

Hcrounuku ceera.
IIpssMonmHENHOE
pacIpoCTpaHEHHE CBETA.
3armenust Connua u JIyHsl

bubnuoreka 1]
https://m.edso0.1

35

3aKOoH OTpaXKEHHUS CBETA.
3epkana. Pemenue 3a1au Ha
IIPUMEHEHNE 3aKOHA
OTpaXKCHHS CBETA

bubnuoreka 1]
https://m.edso0.1




HpeJIOMJ'IeHHe cBeTa. 3aKOH

bubauoreka I

36 https://m.eds
NnpeJoMJIeHHs CBeTa
b3aea
ITocTpoenue n3obpakeHuii B
bubnuoreka 1]
37 nuH3ax ['1a3 kak ontuyeckas
https://m.edsoo0.1
cucrema.3peHue
Pasnoxxenne Geroro ceeTa B
18 cnektp. OnbiTel HploTOHA. bubmumoreka L]
CrnoxeHue CeKTpaibHbIX https://m.edsoo0.1
uBeToB. [{ucnepcus ceera
39 OmnsiTel Pesepdopna u bubmmoreka 1]
IUIAHETApHAsi MOAENb aTOMa https://m.edsoo0.1
40 [Toctrynatel bopa. Monens
aroma bopa
Hcenyckanue v norioueHue
bubnuoreka 1]
41 cBeTta aToMOM. KBaHTHI.
. https://m.edsoo0.1
JInHeluaTeie CIEKTPBI
PannoakTUBHOCTH U €€ BUIBI
0 bubnuoreka 1]
https://m.edsoo0.1
ApnepHble peakuum .3aKOHbI
bubnuoreka 1]
43 COXpaHeHus 3apAa0Boro 1
https://m.edsoo.1
MaccoBOro Yncna
44 DKcnepumMeHTabHblE MeToapI

nccnenoBaHmMA Yactu,




bubnuoreka 1]

45 OTKpbITUE HEMPOHA N NPOTOHA 1
P P P https://m.edso0.1

Cocras si1epHOrO siApa

--46
_____ Buobanoreka I
----- 1 https://m.eds
::::: ld7a

47  IlpaBuio 1

CMCIICHUA

1
48 DHeprus cBs3U
HedexT macc
49 Jlenenue siaep
ypaHa
1

50 llennas peakuus

51 SAnepHeiit




peakTop. AnepHas
SHEPreTHUKa

Bcero

51




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

«COopHuK 3a1a4 1o pusuke 7-9 kinacey nox pea. Ileppiukuna

«CHbopHMK 3aga4 no ¢oumsmke 10-11 Knacc» nog, pea. Jlykawmk

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://m.edsoo.ru



