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MOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 (u3MKe HA YpPOBHE OCHOBHOTO 0OmIEro 00pa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUN K pe3ylibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHO 00pa3oBaTeIbHON NPOrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (henepaibHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Conmepxanue mnporpaMmbl 1o (GU3WKE HANpPaBIeHO Ha (hopmMupoBaHme
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOYYArONIUXCSI U OpPraHU3AlMI0 H3YYEHUS
Gu3MKU Ha NEATeTLHOCTHOW OCHOBE. B mporpamme mo (u3uke y4YHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIAYHOCTHBIM M METAIIPEAMETHBIM pe3yiibTaTaM 00YUCHUS, a TAKXKe
MEXKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHMsl.

[Tporpamma o gusmkKe ycTaHaBIMBAET paclpeneieHrue yueOHOro Marepuana
1o rojgaMm o0yuyeHus (Mo Kiaccam), MpeayiaraeT MPUMEPHYIO MOCIIEI0BATEIbHOCTD
W3Y4YEHHUs] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOrO COAEpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00YJarOIINXCA.

[Iporpamma 1o ¢uszuke pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKOMN
NOMOLIY YYUTEIIO B CO3[JaHUU paboveil mporpaMMbl IO Y4EOHOMY MPEIMETY.

®duszurka SBISIETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBJICHUM, W3y4aeMbIX XUMHCH, OWONOTHEH, acTpoHOMUEH U (PuU3NIECKOn
reorpagued, BHOCUT BKJIaJ B  €CTECTBEHHOHAyYHYI0 KapTUHY MHpa,
npenocTaBiseT HaubOonee siCHble 00pa3lbl MPUMEHEHUS HAy4YHOro METO/a
MO3HAHUS, TO €CTh CIOc00a MOIyYeHHs JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 TVIaBHBIX 3alad (PU3UYECKOr0 00pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOMT B (DOPMUPOBAHMHU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M
UHTEpeca K HayKe y 00yJarouuxcsl.

N3yyenne @u3uku Ha 0a30BOM YpPOBHE MpEANOJaraeT OBJAJEHUE
CIEIYIOUUMU KOMIETEHTHOCTSAMH, XapaKTePU3YIOIIHUMH €CTeCTBEHHOHAYYHYIO
rPaMOTHOCTb:

¢ HAYYHO OOBSICHATH SBIICHUS,

¢ OLICHMBATh U TIOHUMATh OCOOCHHOCTU HAYYHOI'O UCCIICOBAHMUS;

e UHTEPIIPETUPOBATH JAaHHBIC W WCIIOJH30BATh HAYYHBIC JIOKA3ATEIbCTBA IS
MOJTyYEHHSI BBIBOJIOB.

[lenn wusyueHuss (PU3MKM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMUs
ompenenensl B Konmenmuu mnpenomaBaHusi ydeOHoro mnpenmera «Duszmka» B
oOpa3oBaTeibHBIX opraHuzauusx Poccuiickoit ®enepainuu, pearu3yronux
OCHOBHBIE  00I1I€00pa30BaTEIbHbBIE MPOrPAMMBI, YTBEPKIAEHHON pEIICHHEM
Komnerun Munucrepctsa npoceiienus Poccuiickoit denepanuu (mpoTokos oT 3
nexadbps 2019 r. Ne [TIK4BH).

Hean usyyeHuss pusuku:



e IPHOOPETCHHE WHTEpPECa M CTPEMIICHHSI OOYyYalomMUXCAd K HAydHOMY
U3YYCHHUIO TPUPONBI, PA3BUTHE WX WHTEIUIEKTYaJbHBIX ¥  TBOPYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHEC TIPEICTABICHUA O HAYYHOM METOJC MO3HAHWS W (HOPMHUPOBAHHE
UCCJIEIOBATEIBCKOI'0 OTHOIIEHHUS K OKPY)KAIOIINM SIBJICHUSIM;

o (GOPMHPOBAHNE HAYYHOT'O MHUPOBO33PEHUS KaK PE3ysIbTaTa U3y4eHUs OCHOB
CTPOEHUS MaTepuu M PyHIaMEHTAIIbHBIX 3aKOHOB (DH3HKU;

« GOpMUpPOBAHNE TPEJACTABICHUA O pONH (PU3UKK IS Pa3BUTUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

e PQ3BUTHE  TIPEJACTABICHWM O  BO3MOXHBIX  cdepax  Oyaymiei
npodeCcCUOHATBLHON  JICSITENBHOCTH, CBSI3aHHOM ¢ (U3UKOM, TOATOTOBKA K
nanbHeeMy 00y4eHHIO B 9TOM HATPaBIICHUU.

JlocTmkeHHe 3TUX TeNed MporpaMMbl MO0 (U3UKE HA yPOBHE OCHOBHOTO
o0rmero oOpa3oBaHus 0OECTICYNBACTCS PEIICHUEM CIIEAYIONIMNX 3a/1a4:

e IPHOOPETCHHE 3HAHMH O JUCKPETHOM CTPOCHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e IPHOOPETCHNE YMEHUU OMHCHIBATh M OOBICHATH (DU3MUECKHUE SIBICHUS C
UCTIOIH30BAHUEM TTOTYICHHBIX 3HAHMIA,

¢ OCBOCHHE METOJOB pCIICHUS TMPOCTEUININX Pacu€THBIX 3aJad C
UCIIONIb30BaHUEM  (DU3MYECKUX  MojeNed, TBOPUYECKHMX U TMPAKTHKO-
OpPHUEHTHPOBAHHBIX 33]1a4;

e Pa3BUTHE YMEHUUN HAOJIOMATH MPUPOJHBIC SIBICHUS W BBITIOIHSATH OMBITHI,
nabopaTopHbie pabOTHI U IKCIIEPUMEHTAIBLHBIC HCCIIENOBAHUS C MCTIOIb30BAaHUEM
U3MEPUTEIHHBIX TPHOOPOB;

¢ OCBOCHHE TPUEMOB paboThl ¢ WHPOpManKe (U3MUECKOro CONep KaHMUs,
BKJIFOYass HMHQPOPMAIMIO O COBPEMEHHBIX JOCTIIKEHUSAX (U3UKH, aHAIU3 W
KPUTUIECKOE OlICHUBaHNE NH(POPMAIIHH;

 3HAKOMCTBO CO chepaMu MPodheCCHOHATBHOU ACITCIBHOCTH, CBA3AHHBIMH C
(GU3HKOW, W COBPEMEHHBIMHU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSIX
buznuecKkoil HayKH.

Ha wu3ydyeHue mnpakTUKyM Ha ypOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
otBoauTCs B 9 Kkiacce — 34 vaca (1 4ac B Heneno).

[Ipennaraemslii B mporpamMMe 1Mo Qu3MKe MepedeHb J1abopaTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUUTENb JeNacT BEIOOP TPOBEICHUS
7ab0paToOpHBIX PAOOT M OMBITOB C YYETOM WHAMBHUIYaIbHBIX OCOOCHHOCTEH
O00yJaroIIMXCs, CIHUCKA AKCIEPUMEHTAIBHBIX 3aJaHHM, MpeIaraéMbIX B paMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa M0 (hU3HKE.

COJEP KAHUE OBYUEHMUSI

9 KJIACC

Pa3gea 1. Mexannueckue siBJI€HH .

Mexanuyeckoe JBW)KEHHE. MarepuanbHasg Touka. CuctemMa oTcuéra.
OTHOCUTEIBLHOCTh MEXAaHUYECKOro JBHXeHUs. HepaBHOMEpHOE MpPsSMOJIHUHENHOE



nexenue. CpenHsisi W MIHOBEHHas CKOpPOCTh Tejla TpU HEPaBHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOyckopeHHOe mpsMonuHeiiHoe aBmwkeHue. CBoOoaHOE
nagenne. OneITe! [ amnies.

[TepBoiii 3akoH HptoTona. Cuiia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia
TPEHUS CKOJIbKEHUS, CUJIa TPEHUS MTOKOs, IPYTUe BUAbI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO
nafgeHus. /[ puwxenue mnaner Bokpyr ConHua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue matepuanbHOM TOukH. AOConOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOIO TENA C 3aKPEIUIEHHON OChIO BpallleHuss. MOMEHT cuiibl. LIEHTp TAKECTH.

Nmnynee Tena. M3MeHnenne umnynbca. Mmynabe cuibl. 3aKOH COXpaHEHUSs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass pabora M MOIIHOCTh. Pabora cuil TspKECTH, YNpPYrocTH,
Tperus. CBsi3b dHepruu U padbotel. [loTeHIManbpHas SHepTrus Tena, MOJAHIATOrO Hajl
NOBEPXHOCTHIO 3eMiid. [loTeHInanbHas 3Heprus cxxaTou npykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHUS MEXaHUYECKON
SHEPTHH.

Hemoncmpauuu.

1. HalGntonenne MexaHMuecKkoro JBHKEHUS T€lla OTHOCUTEIBHO Pa3HBIX
TEJI OTCUETA.

2. CpaBHeHUE NyTE€l U TPACKTOPUHN JIBUKEHUS OJHOTO U TOTO K€ Tena
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCUETA.

3. N3mepenne ckopoCcTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHHUSL.

4, HaGmtonenne mexaHWMYeCKuX SIBICHHUH, MPOUCXOANIUX B CHUCTEME

orcuéra «Temexka» 1mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBIKCHUU
OTHOCUTEIHHO KaOMHETa (PU3UKH.

5. 3aBUCUMOCTh YCKOPEHHUsI Tejla OT MacChl Tela W ACHUCTBYIOIIEH Ha
HETO CUJIBI.

6. [Iepenaua umiynbca npy B3aMMOACHCTBUU TEIL.

7. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJl.

8. CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

Q. Halntonenne peakTHBHOTO ABUKEHUS.

Jlabopamopnvie pabomel u onvimol.

1. Ornpenenenue KECTKOCTH NPYKUHBI.

2. Onpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBHXKCHUHU
TeJa MO0 TOPU30HTAIILHON MOBEPXHOCTH.

3. N3yuenne 3aKkoHa COXpaHEHUS YHEPTHH.

Pa3nen 2. Mexanndeckue Kojie0aHUs M BOJIHBI.

KonebarensHoe npmxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUM: TTeproI,
4acToTa, aMmIuMTyaa. MareMaTu4ecKui U NPYy>KUHHBIA MasiTHUKU.

Mexananueckue BoOaHBI. CBOMCTBA MEXaHMYECKHX BOJIH.. MeXaHHMYECKHE
BOJIHBI B TBEPJOM TEJE, CCUCMUYECKHUE BOJIHBI.

3ByK. ' pOMKOCTB 3ByKa M BBICOTA TOHA.
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Jemoncmpayuu.

1. HaOmronenne xkoneOaHuii TeNl Moa AEWCTBUEM CHJIIBI TSDKECTH M CHJIBI
YIPYTOCTH.

2. Habntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

3. Habmronerne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

4. AKYCTUYECKHN pE30HAHC.

Jlabopamopnvie pabomel u onvimol.

1. [IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJIEOaHHM Tpy3a, MOIBEIICHHOT O

K HUTH, OT MaccChl Ipy3a.
Paspges 3. DiieKTpOMArHuTHOE MOJIE€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMATHUTHOE  TOJIE.  DJIEKTPOMarHuTHele  BOJHBI.  CBoNcCTBa
AJIEKTPOMAarHUTHBIX BOJIH.

Hemoncmpayuu.
1. CBOICTBA 2JIEKTPOMAarHUTHHIX BOJIH.
2. BosiHOBBIE CBOICTBaA CBETA.

Pa3nea 4. CBeToBbI€ SIBJICHHUS.

JlyueBas  momens  cBera.  Mcrounukm  ceera.  IIpsaMonunernnoe
pacrpocTtpaHeHue cBeta. 3armeHust ConHua v JIyHsI.

Jlunza. Xom nydeit B auH3ze. OnrTuueckass cucrtema ¢oToanmnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cucrema. Bau3opykocTh |
JalTbHO30PKOCTh.

Hemoncmpauuu.

[IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.

[Iepenomnenue ceera.

Onrtuueckuil CBETOBO/I.

[Tonyuenne n300paskeHUM ¢ TOMOIIBIO JIUH3.

[Tpuntun aeicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

./Iaﬁopamopubte pabomul u onvimol.

1. HccnenoBanne 3aBUCHUMOCTH yIyia MPEIOMIIEHUS] CBETOBOTO Jyda OT
yTjla MaJIeHus] Ha TPAHUIIE «BO3TYX—CTEKIIO.

Paznen 5. KBantoBble siBjIeHHS.

Omnwitel Pesepdopna u 1uranerapHas monens aroma. Mojens atoma bopa.
HcnyckaHue v NOromeHne cBeta arToMoM. KBaHTEI.

PannoaktuBHOCTE. Anb(a, O6era- U ramma-u3nydeHuss. CTpoeHHE aTOMHOTO
saapa. Hykimonnas woxpens aromHoro sapa. HW3orombel.  PagmoakTuBHBIE
npeBpaiieHud. [lepuon nomypacnana aTOMHBIX SIAEP.

Snepubie peakuunu. Peakiun cunTe3a u genenus snep. Mcroununku sHeprumn
ConHia 1 3BE3]1.

JleficTBUSA paAMOAaKTUBHBIX W3JIyYEHUU HA JKUBBIE OPraHU3MBI.

ARl A

Hemoncmpayuu.

1. CnekTpbl U3yYEHHUS U TTOTJIOUICHMUS.

2 HaGmonenue TpekoB B kamepe Bunbcona.

3. Pabora cuérynka HOHU3UPYIOUIUX U3ITYyICHUH.

4 PerucTtpanus usinydeHus: IpupOAHbIX MUHEPAIOB U MTPOAYKTOB.
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IHoBTOpPHTEILHO-00001IAO M MOAYJIb.

[ToBTOpHUTETHHO-00001AIOINI MOAYNb MPEAHA3HAYEH ISl CUCTeMAaTH3allH
U 0000mmIeHHs  MPEeIMETHOrO  COAEpX aHUs M ONbITa  JIEATEIbHOCTH,
OpUOOPETEHHOIO NIPU U3YYEHUHU BCEro Kypca (PU3MKH, a TaKXKe JUIsl MOJATOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy Mo (u3uke g 00ydaromuxcs,
BBIOpPABILIKX 3TOT y4E€OHBIN MpEAMET.

[Ipy M3ydeHUn AAHHOTO MOIYJS PEATH3YIOTCS U CHCTEMATHU3UPYIOTCS BHJIBI
JESITENIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS IOCTHKEHUE NPEIMETHBIX U
METanpeJMETHbIX  IJIAHUPYEMBIX  pEe3ylbTaToB  00y4deHus, (QopMupyercs
€CTECTBEHHOHAy4YHasl FPAMOTHOCTh: OCBOEHUE HAyYHBIX METOJOB HCCIEIOBAHMS
SABJICHUM TPUPOABI M TEXHUKHU, OBJIAJICHUE YMEHUAMH OOBACHATH (pU3MUecKue
ABJICHHUS, NPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pemaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHAIBHO AEATEIBHOCTHBIA XapakTep JAAHHOrO pas3jeiia pealn3yercs
32 Cu€T TOro, 4YTO OOyYaroUIMecs BBIMOJHSIOT 3aJaHusl, B KOTOPBIX UM
npeajaraercs:

Ha OCHOBE IIOJYYEHHBIX 3HAaHUW pACIO3HABAaTh WU HAYYHO OOBSICHATH
(u3nyecKkue sIBIEHNS B OKpYXKaIOIIel PUPO/Ie U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/bl UCCIIEOBAHUS (DU3UUECKUX SBJIEHUI, B TOM
4KCIIe U1l IPOBEPKH FMIIOTE3 U MOJIYYEHUS TEOPETUUECKHUX BBIBOIOB;

OOBSICHATHh Hay4YHbIE OCHOBBI HanOoJiee BaKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMEP, MPAKTUUYECKOr0 MUCIOJIb30BaHUS PA3IMYHBIX MCTOYHHUKOB
SHEPIrUy Ha OCHOBE 3aKOHA IIPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUJIOB
SHEpPrUu.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA30OBAHMUA

N3yyenue (u3uKu Ha ypoOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs HAMPABIECHO Ha
JOCTHM)KEHHE JMYHOCTHBIX, METAlPeIMETHBIX U MpPEIMETHBIX 00pa30BaTENIbHbIX
pE3yNbTaTOB.

B pesynbraTe m3ydueHus GU3MKH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUS
y oOyuatouierocst OyayT copMHpOBaHbl CIEAYIOLIUE JIMYHOCTHBIE PE3yJIbTaThl B
YacTH:

« 1) naTPHOTHYECKOT0 BOCTIUTAHMSA

o [IPOSIBJICHUE UHTEpPECA K UCTOPUUA U COBPEMEHHOMY COCTOSHUIO POCCUMCKOU
(du3nvecKoil HayKu;

e IICHHOCTHOE OTHOILEHUE K JOCTHKEHUAM POCCUNCKUX YUEHBIX-(PU3UKOB;

¢ 2) rpa:KIaHCKOT0 M IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

¢ TOTOBHOCTh K AKTUBHOMY Y4YaCTHIO B 00CYKIECHUU
OOIIECTBEHHO 3HAYMMBIX U AITHUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN (PU3UKH;

¢ OCO3HAHUE BAXKHOCTU MOPAJIbHO-3TUYECKUX NPUHLUIIOB B JEATEIbHOCTU
y4E€HOrO;



¢ 3) 3CTETUYECKOr0 BOCIIUTAHMS:

o BOCTIPUSITUE ACTETUYECKUX KAuyecTB (PU3UUECKONW HAYKH: €€ TapMOHHYHOTO
MOCTPOEHHSI, CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MMO3HAHUS:

¢ OCO3HAHUE IICHHOCTH (U3NYECKON HayKH KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUsI MUpPA, OCHOBBI DPa3BUTHUS TEXHOJIOTUM, BAKHEUIIEH COCTABIIAIOLICH
KYJIbTYpBIL;

e PA3BUTHE HAYYHOM JIOOO3HATENILHOCTH, MHTEpEca K HCCIEI0BATENIbCKOM
NEeATEIbHOCTH;

«5) (¢opmupoBaHusT KYJBTYPbI 3A0POBbSI M 3MOLUMOHAJIBHOIO
O0/1aromoJry4us:

¢ OCO3HAHUE LIEHHOCTH 0€30MacHOro obpaza KHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TMpaBWJl O€30MaCHOr0 TIOBEACHHS Ha
TpaHCIOPTE, Ha J0porax, C 3JEKTPUYECKHMM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAIIHUX YCIIOBUSIX;

o C(OOPMHUPOBAHHOCTh HaBbIKa pe(dIieKCuM, NpHU3HAHUWE CBOEro MpaBa Ha
OLIMOKY M TaKOro K€ MpaBa y APyroro YeIOBeKa;

« 6) TPYA0BOI0 BOCIIUTAHMSA:

¢ AKTUBHOE y4YaCTHE B PELICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKON M COLMATbHON
HANPaBJIEHHOCTHU, TPEOYIOLIUX B TOM YUCIE U (PU3NUECKUX 3HAHUN;

¢ HIHTEPEC K MPAKTUYECKOMY M3YUEHUIO MPO(ECCHii, CBA3aHHBIX C (PU3UKO;

¢ 7) 3KOJIOTHYECKOT0 BOCIIMTAHHUSA :

e ODMEHTALlM HAa NMPUMEHEHHE (U3MYECKUX 3HAHWW JJIA PElleHus 3a1ay B
00JJaCTH OKpY)KaroIIel cpefbl, IUTAaHUPOBAHMUSI TOCTYNKOB H OIEHKH UX
BO3MOJKHBIX ITOCJIEICTBUM JUIs1 OKPYKAIOLIEN CPEIbI;

¢ OCO3HAHHUE TJI00ANBHOIO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel ux
peuieHus;

« 8) ajanTanuu K U3MEHAKIIUMCS YCJOBUAM COLUMATBLHON M MPUPOAHOM
cpeabl:

¢ IOTPEOHOCTh BO B3aUMOJICMCTBUU TMPU BBHIMIOJIHEHUM UCCIEIOBAHUM U
POEKTOB (PU3UYECKON HATIPABICHHOCTU, OTKPBHITOCTH OTIBITY U 3HAHUSM JPYTHX;

o IOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH Yepe3 NPaKTHYECKYIO
NEATENBbHOCTD;

e IOTpEOHOCT B (OPMHPOBAHMM HOBBIX 3HAaHUH, B TOM YHUCIE
(bopMynHpOBaTh UJEH, IOHATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBICHUSIX;

e OCO3HAHHE Je(PUIUTOB COOCTBEHHBIX 3HAHMA M KOMIICTEHTHOCTSH B
obnactu PU3UKY;

o IVIAHUPOBAHUE CBOEr0 pPa3BUTHS B MNPUOOPETEHWH HOBBIX (DUZUUECKUX
3HaHUM;

o CTPEMJICHHUE aHAIM3UPOBATh U BBIABIISITH B3aUMOCBS3M MPUPOJIbI, 00IIECTBA
Y DKOHOMHKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3NUYECKUX 3HAHH;

¢ OIICHKA CBOUX JEWUCTBUU C Y4YETOM BIMSHUS Ha OKPYXAKOIIYI Cpeny,
BO3MOXXHBIX TJIOOAJIBHBIX MMOCIEICTBUI.



METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHMS TporpamMMmbl 1O (PU3UKE HA YPOBHE OCHOBHOTO
oOrmrero oopa3oBanus y odydaromierocs 0yayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIIUE T03HABATEIbHBIC YHUBEPCATbHbBIC YICOHbIC TCHCTBUS,
KOMMYHHUKATHBHBIE  YHHBEpCaJIbHbIC  y4YeOHBIC  JICHCTBUSA,  PETYJIATHBHBIC
YHUBEPCAJIbHbBIC YUCOHBIC ICHCTBHSI.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHBbIE YUeOHbIE JeicTBUS

ba3oBble 1ornueckue AeMcTBUA:

¢ BBIIBJSITh M XapaKTEePU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB
(sIBJIEHU);

e YCTAHABIIMBATh CYIIECTBEHHBIA TMPHU3HAK KIACCU(PUKAIINKM, OCHOBAHHS IS
000011IeHNS U CPAaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTU U MPOTHUBOPEUHUSI B paccMaTpuBaeMbIX (akTax,
JAHHBIX ¥ HAOJIOICHUSX, OTHOCSIIUXCS K (DU3UUECKUM SIBIICHUSIM;

o BBISIBJISITh TPUUYMHHO-CIICACTBEHHBIE CBS3M MPU HU3YYEHUH (HU3MUECKUX
SIBJICHUW M TIPOIIECCOB, JIeNIaTh BBIBOJLI C MCIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHWH, BBIABUraTb THUIOTE3bl O  B3aHMMOCBS3SAX
(bU3UYECKUX BEJIMYUH;

¢ CAMOCTOSITETTLHO BBIOMPATH CIOCO0 pemieHus ydeOHou (pu3ndeckon 3amauun
(cpaBHEHHME HECKOJBKHX BapUAHTOB pElLIEHUs, BHIOOpP Hauboyiee MOAXOMASIIETO C
y4ETOM CaMOCTOSITENIHHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCcKue 1eiCTBUA !

¢ UCIIOJIB30BaTh BOMPOCHI KaK MCCJICI0BATEIBCKUI HHCTPYMEHT MMO3HAHUS;

¢ IPOBOJIUTH IO CAMOCTOSATEIbHO COCTaBJICHHOMY IUJIAHY OIIBIT, HECIOKHBIM
(bU3HUYECKUI IKCTIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (DU3NUECKOTO SBJICHMUS;

¢ OIICHUBATh HA MNPUMEHUMOCTh M  JOCTOBEPHOCTh  HMH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS I 3KCIIEPUMEHTA;

¢ CAMOCTOSITENILHO (opMynupoBaTh 000OIIEHHS] U BBIBOJIBI IO Pe3yibTaTaM
IPOBEIEHHOTO HAOIIOACHHUS, OTbITa, UCCIICIOBAHUS;

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JIaJibHElIee  pa3BUTHE  (HU3HUECKUX
IPOIIECCOB, a TAaKXKE BBIJIBUTATh MPEANONOKEHHsI 00 WX pPa3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTAaX.

Pa6ora ¢ undopmanmeii:

o IPUMEHSITh Pa3JIMYHbIE METOJbl, HHCTPYMEHTHI U 3alpoChl MPU MOUCKE U
oTO0ope UHPOPMALIMU UK JAHHBIX C YUETOM MPEAIOKEHHONU yueOHON (hU3ndecKoit
3a7a4u;

¢ AHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (DOPM MPECTABICHUS;

¢ CAMOCTOSITETILHO  BBIOMpaTh  ONTUMAIBHYIO  (HOpPMY  TPEACTABJICHUS
uHbOpMaIlMM W WUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIOKHBIMH CXEMaMH,
auarpaMMaMH, HHOM rpadukoi U MX KOMOMHAIIUSMH.
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KoMMyHuKaTHBHBIE YHHBepPCcaJbHbIEe YUeOHbIe 1elCTBUSA:

eB XOJ€ OOCYXIEHHS Y4eOHOro Marepuana, pe3yiabTaTOB JaOOPAaTOPHBIX
paboT M TPOEKTOB 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOM TEeMbl U
BBICKA3bIBaTh WJCH, HAICJICHHBIC Ha peIIeHHWe 3aJaud | TOJJCpIKaHHe
0J1aroKeIaTeIbHOCTH OOIIEHUS;

e COTIOCTABIIATH CBOM CYXKIEHUS C CYKICHUSMHU IPYTUX YIaCTHUKOB JTUAJIOTa,
O0OHApY>KUBATh PA3IMINE U CXOACTBO MO3UITHIA;

e BEIPAJKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

e IyOJIMYHO TIPEACTABISTH PE3YJIbTATHl BBHIMOTHEHHOTO (PU3MUECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEI0OBAHUS, ITPOEKTA);

o IOHMMAaTh M MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONH ¥ WHIANBUIYaTbHON
paboThI IPU PEIICHUN KOHKPETHOU (PU3NIECKON TTPOOIEMBIL;

¢ IPUHUMATH 1[ET COBMECTHOM IeSITEIbHOCTH, OPTaHU30BbIBATh JIEUCTBUS 110
e JMIOCTIDKEHHUIO: pacHpeleNaTh poid, OOCYXKAAaTh MPOLECCHl U Pe3yibTaThl
COBMECTHOM pabOThI, 000011aTh MHEHHUS HECKOJIBKHX JIFOJICH,

e BBITIOJIHATH CBOIO YacTh PabOThI, TOCTHras Ka4eCTBEHHOT'O pe3yjbTaTa IIo
CBOEMY HANPABJICHUIO W KOOPAWHUPYS CBOM JACHCTBUS C JAPYTMMH WICHAMH
KOMAaH/Ibl;

o OIICHMBATh KA4YE€CTBO CBOETO BKJaJa B OOIIUH MPOIYKT TO KPUTEPHSIM,
CaMOCTOSATENHHO C(OPMYITMPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIE Y4eOHbIE 1eiCTBUA

Camoopranusanus:

o BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOIIHX IS
pereHus pU3NIeCKuX 3HAHUM;

e ODUECHTUPOBATHCS B  PA3IUYHBIX MOAXOAAX MPHUHATHS  PEIICHHUH
(MHIMBHUYaIbHOE, IPUHATUE PELICHUS B IPYIINE, IPUHATHE PELLICHUNA TPYIIION);

¢ CAMOCTOSITENILHO COCTABJISITh AITOPUTM pEIIeHUs (PU3MUYECKON 3aauu WM
IUIAHA HCCIEAOBaHUS C YYETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEW, apr'yMEHTHPOBATh NpejlaraéMble BApUAHThI PELICHU;

o JIeJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJ/Ib, SMOLMOHAJIBLHBIA HHTEJICKT:

o 1aBaTh AJICKBATHYIO OLICHKY CUTYallUH U IIpeiaraTh IUIaH €€ U3MECHECHUS,

¢ OOBSCHATh  TPUYUHBI  JOCTIKCHHSI  (HEHOCTHIXKEHHUsS)  pe3yJIbTaToB
NEeSATENbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTh (B TOM YHCJIE B XOJ BBINOTHEHUS
(Gu3MUECKOro HMCCIENOBAHMS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB,
WU3MEHUBIIHXCS CUTYAINH, YCTAHOBJICHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IEJIH U YCIOBUSM;

o CTaBUTh ce0s HA MECTO JIPYroro 4ejioBeKa B XOJe CIopa WM JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;

o IPU3HABATH CBOE MPABO HA OLIMOKY MPH PElIeHUHd PU3NYECKHUX 3a7a4 WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYrOro.
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INPEIMETHBIE PE3YJIbTATBI

K xoHiy oOyueHus B 9 kjiacce nmpeaMeTHbIe pe3yabTaThl HA 0a30BOM yPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e ICMOJIB30BaTh  MOHSATHUS: CHUCTeMa OTcu€ra, MarepuajgbHas TO4YKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHUUECKOT0 JIBMXXEeHUs, edopmarus (ynpyras,
IJIaCTUYECKAas), TPEHHUE, LEHTPOCTPEMUTEIHHOE YCKOPEHHUE, HEBECOMOCTh U
Neperpy3Ku, IEHTP TSHKECTH, aOCOTIOTHO TBEPIOE TEJIO, LICHTP THKECTH TBEPIOTO
Tena, PABHOBECHE, MEXaHWYECKHE KOJIEOAHWS W BOJHBI, 3BYK, HH(pa3ByK H
yJIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKaJa 3JICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JabHO30PKOCTh, CIIEKTPHl MCIYCKAaHMS U TOTJIOIIEHUS, albda,
OcTa- ¥ raMMa-u3Jy4YeHUs, U30TOIIbI, SepHAs YHEPIeTHKA,

e pa3MuaTh SBJICHHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE IMPSMOJUHEHHOE
JIBIDKEHUE, PABHOYCKOPEHHOE TPSIMOJIMHEWHOE IBIKEHHE, CBOOOMHOE IaJICHUE
T€JI, PABHOMEPHOE JIBUKECHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE
JBIDKEHHE, KOyieOaTeIbHOE IBHKEHUE (3aTyXaloIIie U BEIHYXKICHHBIE KOJeOaHus),
pE30HAaHC, BOJHOBOE  JBWKECHHE, OTpa)X€HUWE  3ByKa, MOPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaXEHHE U TMpeJOMJIEHHE CBETa, IIOJIHOE BHYTPEHHEE
OTPaKEHHE CBETA, Pa3JI0KEHHUE OEJIOro CBETa B CIIEKTP U CJIIOKEHUE CIEKTPATIbHBIX
IIBETOB, JIMCIEPCUSI CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HHUKHOBEHHUE
JMHEWYATOTO CIEKTPa M3JIYYEHUs) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JTAaHHOE (PU3UUECKOE SBIICHUC;

e PACIO3HABaTh  MPOSBICHUE  M3YYCHHBIX  (U3WYECKUX  SBICHUH B
OKpY’KarolieM mMupe (B TOM uuciie GU3NYECKHUE SBJICHUS B MPUPOJE: MPUIUBBI U
OTJIMBBI, JIBUKEHHE MJIaHET COJIHEYHON CUCTEMbl, pEaKTUBHOE JABMKCHHUE >KUBBIX
OpraHU3MOB, BOCIIPHUSATHE 3BYKOB J>KMBOTHBIMH, 3E€MJICTPSICEHHE, CEMCMUYECKHUE
BOJIHBI, ITyHaMHU, 9X0, [[BETA TEJl, ONTUYCCKUE SBJICHUS B TIPUPOJIC, OMOIOTHIECKOE
JEUCTBUE BUIUMOTO, YyJIbTPaUOIETOBOrO M PEHTIEHOBCKOTO U3JIyYCHUH,
€CTEeCTBEHHBIN paJUOaKTUBHBIM (POH, KOCMHYECKHE JIy4d, PaJUOaAKTHUBHOE
U3JIy4CHUE TPUPOIAHBIX MHUHEPAIOB, JEHCTBHME PAJMOAKTUBHBIX HU3JIYYCHHIH Ha
OpraHU3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 33ajJady B Y4EOHYIO,
BBIJICIISTH CYIIICCTBEHHBIC CBOMCTBA (IIPU3HAKH) (DU3NUCCKUX SIBJICHHUIM;

o OTIUCHIBATh M3YYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SBJICHUSI, UCIIOIB3YS
dbusnueckne BENMWYWHBI (CpeAHSIE W MTHOBEHHAas CKOPOCTh Tela TIpH
HEPaBHOMEPHOM JIBU)KEHUHU, YCKOPEHHUE, MEPEMEILICHUE, MTYTh, YIJI0Basi CKOPOCTh,
cuja TPeHHUsl, Cujia yNPyrocTH, CUJIa TSHXKECTHU, YCKOPEHUE CBOOOHOIO MaJICHMUS,
BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHW4YecKas padoTa W MOIIHOCTH,
MOTEHIIMAJIbHAsT DHEPrus Teja, TOJHATOr0 HaJl TMOBEPXHOCTHIO  3eMIIH,
NOTEHIMANIbHAST DHEPTUsl CHKATOM NPYKUHBI, KUHETHYECKas HHEPrus, MOJIHAS
MeXaHW4YecKasi SHEpTHs, MEPHOJl U JacToTa KoJeOaHuH, IJIMHA BOJHBI, TPOMKOCTD
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMJIEHUS CPElbl), MpU
OMMMCAHWUU TMPABUIBHO TPAKTOBATh (DM3MYCCKHH CMBICI HCIOJb3YEMbIX BEIUYHH,
0o003HaYeHUsT U CAWHUIBI (U3WYECKUX BEIUYMH, HAXOAUTh (OPMYIIHI,
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CBSI3BIBAIONIUE JTAHHYIO (DM3UYCCKYIO BEIMYHMHY C JIPYTUMU BETUYMHAMH, CTPOHTH
rpaduKy U3Y4EeHHBIX 3aBUCUMOCTEHN (PM3MUECKUX BEITUINH;

¢ XapaKTepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U IPOLECCHI,
UCTIONIb3YS 3aKOH COXPAaHEHUS! SHEPIHH, 3aKOH BCEMUPHOTO TATOTCHHUSI, TIPHHIIHIT
CYMEpIIO3UIIMA CWJI, TPUHIIMI OTHOCUTENbHOCTH ['ammies, 3akoHsl HbIOTOHA,
3aKOH COXPAHECHUS WMITYJIbCA, 3aKOHBI OTPAKCHHS U MPEITOMJICHUS CBETa, 3aKOHBI
COXpaHEHUs 3aps0BOI0 U MACCOBOT'O YHCEN TPH SASPHBIX PEAKIHUSIX, TIPU ITOM
JlaBaTh CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA M 3alKCHIBATH €r0 MaTEMaTUYECKOE
BBIPKCHUE;

¢ OOBSCHATh (PU3UYECKHE TMPOIECChl U CBOMCTBA TElI, B TOM 4YHUCIE U B
KOHTEKCTE€ CHTyallud MPaKTHKOOPUEHTHPOBAHHOTO  XapaKTepa: BBISBIATH
IPUYUHHO-CJIC/ICTBEHHBIE CBS3HU, CTPOUTH OOBSICHEHNE U3 2—3 JOTUYECKUX II1aroB
C omopoil Ha 2-3 W3YYEHHBIX CBOMCTBA (PUIMYECKUX SBICHHH, (HU3MUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THbIC 3aJ]a4 (ONMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIb3YSI 3aKOHBI M ()OPMYJIbI, CBS3BIBAIOIINE (PU3NISCKUE BEIIMUMHBI: HA OCHOBE
aHaIM3a yCJIOBUS 3aJIau 3alMCHIBATH KPATKOE YCIIOBUE, BBISBISATH HEIOCTAIOIIHE
WK U30BITOYHBIEC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAMMBIE IS
pelIeHMs, MPOBOANUTh PACUETHI W OIECHWBATh PEATHUCTHYHOCTH TOTYYEHHOTO
3HaUCHUS (PU3NYECKON BEITUUUHBI;

e PacTiO3HABaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIINTh IPU  [TOMOIIH
(Gu3MUeCKMX  METOJ0B, HCIIOJNB3YyS  ONMUCAHWE WCCIEAOBAHUS, BBIJCIATH
IpOBEpPsIEMOE TPEJIIOIIOKEHUE, OIEHUBATh MPABUIBHOCTh MOPSIKA MPOBEICHHUS
WCCJICIOBAHNUSA, JIelaTh BBIBOJBI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIONCHUNA H
OTIBITOB;

o IPOBOJIUTH OTBITHI TTO HAOTIOICHUIO (DU3UICCKUX SBJICHUN WIN (HU3UICCKUX
CBOMCTB Ten (M3y4eHHe BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUS DHEPTrHUH,
3aBUCUMOCTh IepHoJia KOJICOAHWH TPYKUHHOTO MasTHHKAa OT MacChl Tpy3a H
KECTKOCTH TIPYKWHBI W HE3aBUCUMOCTh OT AaMIUIMTYABI MaJbIX KOJICOAHUH,
NPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, Pa3jioKeHHE OEIoro CBeTa B CIEKTD,
M3y4eHHE CBOWCTB M300pakeHHs B TUIOCKOM 3€pKajie W CBOWCTB M300paKeHUs
npenMera B coOuparomedl JMH3e, HAONIOJACHUE CIUIONIHBIX W JIUHEHYaThIX
CHEKTPOB HM3IIYUYEHHs): CAMOCTOATEIbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOIO
Habopa 000pyI0BaHUS, OTIMCHIBATH XOJ OIBITA U €r0 PE3yNbTaThl, (DOPMYITUPOBATH
BBIBO/JIBI;

o IPOBOJIUTL TIPH HEOOXOJUMOCTH CEPHUIO0 TMPSMBIX H3MEPEHUH, ONpeacss
CpeaHee 3HaYeHUE M3MepsSeMOi BeIMUYMHBI ((POKYCHOE pacCTOSHUE coOMparomiei
JIMH3BI), 000CHOBBIBAThH BHIOOP CIIOCO0A M3MEPEHUS (M3MEPUTEIILHOTO TPprdopa);

e IPOBOJUTh  HWCCJICMOBAHWE 3aBUCHUMOCTEH  (DU3WYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUN (3aBUCMMOCTh TYTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBIDKCHHWU O€3 HadallbHOH CKOPOCTH, IEepHUoaa KoJIeOaHUM
MaTEMaTUYECKOTO MasgTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIjla OTPAKEHHUS CBETa
OT yrjia MaJeHWs M yria TpeioMIeHUs OT Yyrja TMaJeHus): IJIaHUPOBATh
MCCIIEZIOBAHNE, CAMOCTOATENHHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3YyIbTATHI

11



MOJTyYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH B BHUJE TaONMI] U Tpadukos,
JIeJIaTh BBIBOJBI 10 pE3yJIbTaTaM HUCCIIEI0BAHMS;

e IPOBOJUTH KOCBEHHBIE H3MEPEHHUS (PUIUYECKUX BEIMYUH (CpemHss
CKOpPOCTh U YCKOpPEHHE Tejla NpPU PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHUE
CBOOOHOTO MajieHusl, )KECTKOCTh MPYXUHBI, KOA()(PULIUEHT TPEHUS CKOJIbKEHUS,
MexaHuyeckass paboTa W  MOIIHOCTb, YacToTa M TMEpUoja  KoJeOaHHil
MaTeMaTUYECKOr0 W MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHia COOMparomiei
JVH3bI,  PaJMOaKTUBHBIM  (OH):  IUIAHUPOBATh  H3MEPEHHs,  CcoOUpaTh
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY M BBIMOJIHATH U3MEPEHUSI, CIEAYS MPEII0KEHHOM
UHCTPYKLIMH, BBIYHUCISATh 3HAUEHUE BEJIMYMHBI U AHAIU3UPOBATH MOJYYEHHBIE
pe3yJIbTAThI ¢ YY4ETOM 3aJaHHOU IMOTPELIHOCTH U3MEPEHUM;

o COOJTIONIATH MpaBWa TEXHUKH OE€30MacHOCTU MpU paboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

e Pa3JIMYaTh OCHOBHbIE MPU3HAKA M3YYCHHBIX (DUINYECKUX MOJENEi:
MaTepuaibHas TOYKa, a0COIIIOTHO TBEPAOE TENO, TOYCUHbII UCTOYHUK CBETA, Y4,
TOHKAas JMH3a, JIaHeTapHas MOJIENIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO SIIpa;

¢ XapaKTepU30BaThb MPUHUMUIBI  JEHCTBUS  M3YYEHHBIX IPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHUCAHMS (B TOM YHUCIE: CIUIOMETP,
JATUYMKU TOJOXKEHHUS, PACCTOSIHUS U YCKOPEHHMSI, PAKETa, 3X0JI0T, OUYKH, IEPUCKOII,
doroamnmnapar, ONTHYECKHUE CBETOBOBI, CIIEKTPOCKOI, JIO3UMETP, Kamepa
Buibcona), wucmonp3ys 3HaHHUS O CBOMCTBaX (DU3UYECKUX SIBJICHUUA U
He0OX0IMMbIe (PM3MYECKUE 3aKOHOMEPHOCTH;

¢ UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH H3YUEHHBIX TEXHUUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOLIECCOB MPHU
peleHny y4eOHO-IPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbl Ui MOCTPOCHHUS
n300pakeHUH B MIIOCKOM 3€pKaJie U cOOMparollel JTUH3E;

o IPUBOAUTD MPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEpax) MPaKTUYECKOTro
UCIIOJIb30BaHUsl (DU3UYECKUX 3HAHMM B MOBCEIHEBHOM KU3HU Uil OOECIeueHUs
0€e30MacHOCTH MpHU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUsl 370pPOBbsI U COOJIOJEHUS HOPM 3KOJOTMYECKOro IIOBEJEHUS B
OKPY’KAIOIIEH CPEAE;

¢ OCYIIECTBJIATh TOHWCK uWHGOpMau  (U3NUECKOrO0  COACpKaHUA B
WNHurepHere, caMOCTOSTENIbHO (POPMYNIHPYST MOMCKOBBIM 3aMpoC, HAXOIUTh MYTH
OIpeneNeHUs] JOCTOBEPHOCTH MOTYyUYEeHHOW MH(POpPMAIMK Ha OCHOBE MMEIOIIUXCS
3HAHWM U TOMIOJHUTEIbHBIX UCTOYHHUKOB;

¢ UCIIOJIb30BaTh MPU BBIOJIHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TOMYJSPHYIO
AUTEpaTypy (PU3MUECKOro COAEp)KaHus, CIPAaBOUYHBIE MAaTEpPUAIIbI, PECYpChl CETH
WNurepHer, Bianerp mnpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, IMPeoOpa3oBaHUs
uH(OpMaIMK U3 OHON 3HAKOBOI CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIIMK U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOIO COJIEpPKAaHUS, IMyOJIMYHO
IPEICTABIATh PE3YJIBTATHl MPOEKTHOW WIIM HMCCIEN0BATEIbCKONW JESITEIbHOCTH,
IpU 3TOM T'PaMOTHO MCIIOJIB30BAaTh MU3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro
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paznena (U3MKA M COMPOBOXKAATHh BBICTYIUIEHHE TMpE3CHTAUUed C Yy4EToM
0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
9 KIIACC

No
n/ma

HanmmMeHnoBaHue Pa3acioB U TEM

KoanuecTtBO yacoB

DnexkTpoHHbIe (IIUpPOBHIE)

IIPOTPaMMBbI Beero| KonTtposbHbie TpakTHyecKue o0Opa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
Pa3zgea 1. Mexannueckue siBJIEHUSA
1.1 |MexaHudeckoe ABIKEHUE U CIIOCOOBI ero|| 3 1 bubmmoreka [JOK
OITACAHUS https://m.edsoo.ru/7f41a4a6

1.2 |B3ammopelicTBuE Tl 7 1 bubmmoreka IIOK
https://m.edsoo.ru/7f41a4a6

1.3 |3akoHbI cOXpaHEHUS 3 1 bu6mmnoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 13

Pa3zgena 2. Mexannueckue KoJ1e0aHUA W BOJHBI

2.1 |Mexanuueckue KoncOaHus 3 1 bu6anorexa IJOK
https://m.edsoo.ru/7f41a4a6
2.2 |MexaHu4ecKkue BOJTHBI. 3BYK 2 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 3)

Pa3I[e.]I 3. BﬂeKTPOMaFHHTHOC moJi€ U 3JICKTPOMarH

HUTHBIC BOJIHbI

3.1 |DnekTpoMarHUTHOE MoJie U 2 bubnuoreka [JOK
3JICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 2

Pa3gena 4. CBeToBbBI€E ABJICHUSA

14



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

Ne

HaumeHoBaHue pa3aenoB U TeM

KonnuecTBO 4acoB

DnexkTpoHHbIe (1IU(pPOBHIEC)

/1 MIPOTPAMMBI Beero| Konrtponbhbie | IIpakrtuueckue o0pa3oBaTeIbHbIE PECYPCHI
paboThI padoThI
4.1 |3axkoHbI pacpOCTPAHEHHS CBETA 2 1 bubamnoreka [IOK
https://m.edsoo.ru/7f41a4a6
4.2 |JIuH3BI U ONTUYECKUE TTPUOOPHI 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 5
Pasznea 5. KBanToBbBIC SIBJICHUS
5.1 ||McnyckaHue u MOIJIOMIEHUE CBETa 3 1 bubnuoreka [JOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.3 ||SlnepHble peakiuu 3 1 bu6mmnoreka [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Paznen 6. I[loBTopuTEILbHO-0000 AN MOTY b
6.1 |[loBTOpeHue n 000OIICHIE COAECPKAHUS 3 1 bubmmoteka [{OK
Kypca ¢pu3nku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mno pazaeny 3
OBIIEE KOJIMYECTBO YACOB I1IO 34 9
[TPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE
9 KNIACC

No

Tema ypoka

KonuuecTBo yacoB

Hata DneKkTpoHHbIE ITU(POBBIE
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

n/m Bcero|| Koutponshsbie | [IpakTudeckue || u3ydeHus | oOpa3oBaTelbHBIE PECYPChI
paboThI paboThI
1 |[Ypok-koHpepenmus "Cucrema orcuera. 1
OTHOCHUTENBHOCTh MEXaHUYECKOT O
IBYOKCHUS"
2 ||Pemenue 3amau no teme "llpsimonuneitnoe| 1 bu6mmotexa [IOK
PaBHOYCKOPEHHOE IBIDKEHHUE. Y cKopeHue" https://m.edsoo.ru/ff0ad474
3 |Ypok-koHdepennus "CobonHoe nmaaenue | 1 bubnmoreka I{JOK
ten. Oneitel [anunes” https://m.edsoo.ru/ff0ad19a
4 |Ypok-xkoHbepenmus "[lepBolii 3aK0H 1
Hprotona. Bektop cumsr"
5 |Pemenue 3aau Ha MPUMEHEHHUE 3aKOHOB 1 bubmuoreka [JOK
HrroTona https://m.edsoo.ru/ff0ad8d4
6 |JlaGoparopnas padora «Omnpenenenue 1 1
AKECTKOCTH MPYKUHBD)
7 |JlabGoparopHas pabota "Onpenenenue 1 1 bubnuoreka [JOK
Kod purrieHTa TpeHUs CKOIbXKEHUs" https://m.edsoo.ru/ff0adb18
8 |Ypok-kondpepenus "JIBuxkeHue Ten 1
BOKPYT T'PaBUTAILIMOHHOI'O LIEHTPa
(Conneunas cucrema). l'anaktuku"
9 |Pemenue 3axa4 1o teme "Cuiia TSKECTH U 1 bu6mmoreka [IOK

16



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

Ne Tema ypoka KonuuecTBo yacos Jara DnexkTpoHHbIE TU(DPOBBIE
/1 Beero| Konrponbabie || [paktnueckue || H3yICHHS o0Opa3oBaTeIbHBIE PECYPCHI
paboThl paboThl
3aKOH BCEMUPHOI'O TATOTCHUS" https://m.edsoo.ru/ff0ael76
10 |Pemenue 3amga4d no reMe "MOMEHT CHJIBI. 1
Hentp TsxecTn"
11 |Pemenue 3ama4 no treme "3aKoH 1 bubmuoreka [JOK
COXpaHeHHUs uMITyjibca" https://m.edsoo.ru/ff0ae612
12 |[JITabopaTopHnas pabora «OmnpeneneHue 1 1 bubnuoreka [JOK
PabOTHI CHJILI TPEHHMS IIPY PABHOMEPHOM https://m.edsoo.ru/ffOae72a
JBMKEHUU Tella 10 TOPU30HTAIBHON
TIOBEPXHOCTH
13 |[Pemenme 3amad Ha Temy "KuneTnueckas 1 bubnuoreka [JOK
sHeprus. TeopeMa 0 KHHETHYCCKOMH https://m.edsoo.ru/ff0ae982
SHEpPIruun"
14 |Ypok-uccinenoanue "KonebarenpHoe 1 bubnuoreka [JOK
JBU)KEHUE U €T0 XapaKTepUcTUKu" https://m.edsoo.ru/ff0aeb6e
15 |Ypok-ucciegoBanue «3aBUCUMOCTh 1 bubnmoreka IIOK
nepro/ia KonebaHui OT )KEeCTKOCTH https://m.edsoo.ru/ff0aeca2
MIPY>KUHBI  MACCHI TPy3a»
16 |[JlabopaTopnas pabora «IIpoBepka 1 1
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

No Tema ypoka KonnuecTBo yacos Hara DneKTpOHHbIC IU(PPOBBIC
n/m Beero| Konrponbabie || [paktnueckue || H3yICHHS 0o0pa3oBaTeIbHBIE PECYPCHI
padoThI padoThI
HE3aBUCUMOCTH TIepHoa KojaeOaHui
rpy3a, MOABEIICHHOTO K HUTH, OT MacChI
rpy3a»
17 |IToaroroBka K KOHTPOJILHOM paboTe 1Mo 1 bubmmnoreka [JOK
Teme "3aKOHBI COXPaHCHUSI. https://m.edsoo.ru/ff0aee28
MexaHuueckue Kojie0aHus 1 BOJHBI"
18 |[Ypoxk-uccnenosanue "HaOmoneHue 1 1 bubmmoreka [{OK
3aBHCUMOCTH BBICOTBI 3ByKa OT 4aCTOTHI" https://m.edsoo.ru/ff0af738
19 |Pemenue 3amad mo Teme 1 bubnmoreka IJOK
"DJIEKTPOMArHUTHOE TOJIE. https://m.edsoo.ru/ffOafa26
DIEeKTPOMAarHUTHBIE BOJIHBI"
20 |Pemienue 3amau Ha onpeIeICHUE YacCTOThI 1 bubnumoteka IJOK
U JUTUHBI 3JICKTPOMArHUTHOW BOJTHBI https://m.edsoo.ru/ff0af8be
21 |Vpoxk-mipaktukym "VIcTOUHHKY CBeTA. 1 bubmmoreka [JOK
[TpsiMoNTMHEHHOE pacpOCTpaHEHUE CBETA. https://m.edsoo.ru/ffOafb8e
3atrmenusa Connna u JIynsr"
22 |JTabopartopras pabdora "HccnenoBanue 1 1 bubmmoreka [JOK

3aBUCHMOCTH YyTJIa IIPCIIOMIICHUA
CBCTOBOI'O JIy4da OT yI'JIa ITIaACHHUA Ha

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Ne Tema ypoka KonuuecTBo yacos Jara DnexkTpoHHbIE TU(DPOBBIE
/1 Beero| Konrponbabie || [paktnueckue || H3yICHHS o0Opa3oBaTeIbHBIE PECYPCHI
padoThI padoThI
rpaHuie "Bo3ayx-cTexio""
23 |[Ypok-tipaktukyMm "JInH3bl. OnTHYECKas 1
cuia JUH3b1"
24 | Ypoxk-koHpepenius "Onrudeckue 1 bubnuoreka [JOK
JUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffO0af5f8
25 |[Vpok-koH(pepenmus "JlehekTsl 3peHusl. 1 bubnuoreka [JOK
Kak coxpanuthb 3peHue" https://m.edsoo.ru/ff0af33c
26 |Ypoxk-tpaktukyM "OnbiTel Pezepdopaa u 1 bubnuoreka [JOK
TUIaHETapHas MOJIENb aToMa" https://m.edsoo.ru/ffOafe36
27 ||Ypok-mipaktukyMm "HaGmonenue cnektpos | 1
ucryckaHus"
28 |Pemenue 3amau o teme: "PagnoaktuBueie| 1 bubnuoreka IJOK
npeBpanicHus " https://m.edsoo.ru/ff0b02b4
29 |Ypoxk-koHdpepeHius "PagnoakTUBHBIC 1 1 bubmuoreka [JOK
U3JIyYCHHS B IPUPOC, MEIUIIMHE, https://m.edsoo.ru/ff0b0408
TEXHUKE"
30 |Pemenue 3amad mo Teme "AnepHbie 1 bubmmoreka [JOK

https://m.edsoo.ru/ffOb06ec
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https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Ne Tema ypoka KonuuecTBo yacos Jara DnexkTpoHHbIE TU(DPOBBIE

/1 Beero| Konrponbabie || [paktnueckue || H3yICHHS o0Opa3oBaTeIbHBIE PECYPCHI

padoThI padoThI
peakuun"

31 |Ypoxk-kondepenuus "Anepnas 1 1 bubmuoreka [JOK
sHepreTuka. JIeHCcTBUS pagrioakKTHBHBIX https://m.edsoo.ru/ffOb07fa
W3JIyYEHU Ha KUBbIE OPraHU3MBbI"

32 |[loBTOpenue, 0600IIeHHE. Pemenue 1 bubnmoreka IJOK
pacUeTHBIX M KAYeCTBEHHBIX 3aJ1a4 I10 https://m.edsoo.ru/ff0b096c
teMe "TernoBsie npouecch”

33 |[loBTOpenue, o606menue. Jlabopatopusie | 1 1
paboTsl 1o kypcy "CBeToBbie sBICHUA"

34 |[ToBTOpenue, obob6menue. Padora ¢ 1 bubnuoreka [JOK
TekcTaMH 110 TeMe "CBeTOBBIC SIBICHHS " https://m.edsoo.ru/ff0b0a84

OBILIEE KOJIMYECTBO YACOB T1O 34 9

I[TPOITPAMME
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