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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3Mke Ha YypOBHE OCHOBHOIO o0OIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUW M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEACTAaBICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera «Dusukay.

Copnepxanue mnporpaMMbl 1o (GU3HMKE HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOM TIpPaMOTHOCTH OOYYalOMXCS W OPraHU3aIUI0 U3YyUYCHUS
bU3MKKM Ha NESITEIHHOCTHOW OCHOBE. B mporpamme mo (u3uke yduUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanusauuu tpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAlPEIMETHBIM pe3yJibTaTaM O0y4eHUs, a TaKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYCOHBIX IPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

duzuka ABISETCS  CUCTEMOOOPAa3yIOIIMM I €CTECTBEHHOHAYYHBIX
y4€OHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHMEH, aCTPOHOMHEH H (PU3HUECKOMN
reorpadgueii, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
MpEeNOoCTaBisieT HamOoJiee SICHbIe O0pa3ibl MPUMEHEHHs] HAyYHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTYyYeHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEM0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 gyaca B HEJEINIO).

Henu n 3a1a4u JaHHOTO Kypca

OnHa W3 raaBHBIX 33/ad (pU3MYECKOro oOpa3oBaHUs B CTPYKType 0OIIero
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW T'PaMOTHOCTU U
MHTEpeca K HayKe y OCHOBHOM MacChl OOy4YarolMXcsi, KOTOpPbIE B JalbHEHIIEM
OyayT 3aHSATHI B CaMbIX pa3HOOOpa3HbIX cdepax nestenbHOcTH. Ho HE MeHee
BOKHOW 3aj7laueil SBISETCS BBIABICHHE W TIOJITOTOBKA TAJAHTIMBBIX MOJIOIBIX
JOJeN NI TPOJOJDKEHHMsT 00pa3oBaHMS W JajdbHEHIEH MpoQecCHOHAIBHON
NEATETLHOCTH B 00JIACTU €CTECTBEHHO-HAYYHBIX HCCIEAOBAaHUN W CO3/IaHUU
HOBBIX TEXHOJIOTH.

enu nzyduenus: Gpu3nku:

npuoOpeTeHre 3HAaHUH O  JUCKPETHOM  CTPOCHUHM  BEIIECTBA, O
MEXaHUYECKUX,TETUIOBBIX, DICKTPHUCCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEHUE YMEHHMI OMUCHIBATH U OOBSICHATH (PU3MYECKUE SIBIICHUS C
MCIIOJIb30BaHUEM TMOJTYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIIUX  pacy€THBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznIecKux MoJIeseH, TBOPYECKHUX 1
MPaAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHI HAOIIOATh MPHUPOIHBIC SBJICHUSI W BBIMOJIHATH OTbBITHI,
nabopaTopHbie pabOThl U IKCIIEPUMEHTAIBHBIE UCCIEIOBAHUS C WCIIOIh30BAHUEM
U3MEPUTETLHBIX TPUOOPOB;

OCBOCHHE TPHEMOB PabOTHI ¢ WHMOpMaIell (HU3NIECKOTO COACpPIKAHUSA,
BKIIIOYasi WHGOOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHMSX (HU3UKH, aHaIu3 |
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;



3HAKOMCTBO €O cpepamu MPOoPECCHOHATIEHON NEATEIIbHOCTH, CBI3aHHBIMU C
GbU3UKON, U COBPEMEHHBIMU TEXHOJOTUSMU, OCHOBAHHBIMU Ha JIOCTHXKEHHSIX
bu3MYecKoi HayKH.

COAEPKAHUE OBYUYEHUSA
7 KIIACC
Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKIEr0 MUPA

®usuka — Hayka o mpupone. SABmeHuss npuponsl. OuUznyecKkue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BennuuHbl. U3mepenue ¢usznueckux BennuuH. Dunveckue
npudopsl. IlorpemHocTs u3Mepenuit MexayHaponHas cuctema eauHul. Kak
(u3MKa U ApyTHe eCTECTBEHHbIE HAYKU U3Y4aloT IPUPOLY.

EcTecTBEeHHO-Hay4YHBIII METOJ TMO3HAHUSA: HAONIOJCHHE, ITOCTAHOBKA
HAay4HOT'O BOIIPOCA, BBIIBM)KCHUE THIIOTE3, SKCIIEPUMEHT IIO IIPOBEPKE THIIOTES,
oObsicHeHHe HabmomaemMoro siBieHus. Omnucanue (U3NYECKUX SBJICHUHA C
IIOMOILIBIO MOJIEJIEH.

JlaGopaTopHbie padoThI
1.0npenenenue 1EeHbl IeTIeHUs IIKaJIbl U3MEPUTEILHOTO Tprbopa.
2.M3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.
3.0mpenenenre pa3MepoB MajbIX TE.

4 TlpoBeneHue UccIe0BaHus 10 MPOBEPKE TUIIOTE3bI: JATBHOCTD MOJETA APHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbllIE, YeM OOJIbIIIE BHICOTA ITyCKa.
Paszgea 2. IlepBoHayaibHbIe CBEICHUA O CTPOCHUM BEILECTBA

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJBL, HX pa3mepsl. OmbITHI,
JIOKA3bIBAIOIIUEAUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrkenne wyactur BeniectBa. CBfA3b CKOPOCTH JIBMOKEHUS YAaCTHL C
temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumopeilcTBue yacTuil
BEIIECTBA: IIPUTSHDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUJIKOCTEN U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBs3b MeEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/JIbI.

JlaGopaTopHbie padoThI
1.0Onenka nrameTpa aToMa METOJ0M PSIIOB (C UCTIONIb30BaHUEM (oTorpadmif).
Pa3nen 3. /IBuskeHue U B3aUMOAEHCTBHE TeJl
Mexannueckoe nBuxeHne. PaBHoMepHOE 1 HepaBHOMEpPHOE ABHKEHUE. CKOPOCTb.
Cpennsis CKOpOCTb IMPU HEPABHOMEPHOM JIBHKEHUH. Pacu€T myTH U BpeMEeHU
JIBYDKCHUS.

SIBneHue uwHEpUMH. 3aKOH HHEpUUH. B3anMoAeHCTBUE TeNl Kak MNpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
o0BEMa BelecTna.

Cuita KaKk XapakTepucTHUKa B3auMoJeicTBUsl Tell. Cuia ynpyrocTd u 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO IMHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Crioxkenue



CWJI, HAalIpaBJIEHHBIX 10 OJHOU npsMoi. PaBHoxelcTByromas cuia. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.

JlabopaTopHbie padoThI

1.Onpenenenne NIOTHOCTHA TBEPIOIO TEA.

2.ccnenoBanue 3aBUCUMOCTU pacTsbkeHUs (AedopManviu) MPY>KUHBI OT
MPUII0KEHHOUN CHUIIBI.

3. HUccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT Beca Tella U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEMN.

Pa3znea 4. JlaBjieHue TBEPABIX TeJ, s KUAKOCTEH U ra30B

JaBnenue. CriocoObl yMEHbIIEHUS W YBeIWYeHUs AaBieHus. [laBneHue
ra3a. 3aBUCUMOCTD JIaBJICHUS raza oT o0bEMa, Temneparypsl. [lepenava gaBnenus
TBEPABIMHU TEJIAMH, XKUJIKOCTAMH M Trasamu. 3akoH Ilackana. [lHeBmMaTmueckue
MalllUHbl. 3aBUCUMOCTb JABJICHHS >KUJIKOCTH OT TIyOWHBI. ['mapocratnueckuit
napajaokc. Coobmraroniyecs: cocysl. [ mapaBnuyecKue MeXaHu3Mbl.

Atmocdepa 3emun u atMocdepHoe napieHue. [IpudnHbl CymiecTBOBaHUS
BO3aylmHOW oOosouku 3emin. OnbiTt Toppuuemmu. M3mepenue armocdepHOro
®denepanbHas padouast nporpamma | @usuka. 7-9 kiaccel (6a30BbI YpOBEHB) 7
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JelicTBue KUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeNO. BrITaikuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

JlabopaTopHbie padoThI

1.OnpenesieHe  BBITAJKUBAIOIIEW  CHIIBI, JCHCTBYIOIEWM HA  TEJIO,
IIOIPYKEHHOE B JKUIAKOCTD.

Pa3zgea S. Pabora u MOIIHOCTB. JHEprus

Mexanudeckast pabota. MOLIHOCTb.

[Ipoctbie MexaHW3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBumio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckas osHeprus. KuHeThueckas W TOTEHIMANbHAs SHEPIUS.
[IpeBpailieHre OTHOTO BHJIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
SHEPIUU B MEXAHHKE.

JlabopaTopHbie padoThI

1.Onpenenennie paboOThl CUJIBI TPEHHS MIPU PABHOMEPHOM JBUKEHUHU Tela
110 TOPU30HTAIBHON MOBEPXHOCTH.

2.MccnenoBaHne yCaoBUM PABHOBECHUS phlUara.

3.U3mepenue KIIJl HakIOHHOM MIJIOCKOCTH.

N3yyeHue 3aKoHa COXpaHEHHsI MEXaHUUYECKOW SHEPTrUun

8 KUIIACC
Pasnen 6. TenuioBble sIBJICHUA

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH CTPOCHHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Mopenu TBEPAOTO, KUAKOTO W Ta3000pa3HOTO COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpHH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEIOBOE paCIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMIepaTrypbl CO CKOPOCTBIO TEIUIOBOTO IBHKECHHS
yactull. BuyTpenHsas osHeprus. CnocoObl HM3MEHEHUsT BHYTPEHHEH HSHEpruu:
TeIIonepeaaya U COBEpLICHUE paboThI. Bunsl TEIJIONEPEAAUHN:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KonnuecTBo TemnoThl. Y AelibHas TEIJIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue wu
OTBEpACBAHUE KPUCTAUIMUYECKUX BEIIECTB. YJelbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTO
JaBlieHHs. BiaxxHOCTh BO3ayXa.

DOHeprusi TOIUIMBA. YeNnbHas TeIiota cropaHus. [IpuHnmmbl paboThI
teroBbix aurateneil KIIJ[ TtemnoBoro npurarens. TemyoBble OBHUratend u
3allKTa OKPYKAIOIIEH CPEbI.

3aKOH COXPAHEHUS U MPEBPAILCHHS YJHEPTUH B TEIJIOBBIX MPOLECCAX.

JlaGopaTopHbie padoThI
1.UccnenoBanue siBJCHUSI TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM W TOpsSYei
BOJIbI.
2.0npeneneHue yIeabHON TEINIOEMKOCTH BELIECTBA.

3. OnpeneneHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYXaA.

Pazngen 7. Daekrpuyeckue 1 MATHUTHBIE SIBJICHUSI

Onektpuzanms Tel. JlBa poja dSIEKTpUYECKUX 3apsAnoB. BiaumojelicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSAI0B U PACCTOSHUSI MEXKAY TETIAMH).
OnekTpuueckoe mnonie. Hampsyk€HHOCTH  3yekTpudeckoro mois. IIpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »siekTpuyecKux 3apsAoB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3apsl.
Crpoenue aroma. IIpOBOOHMKM W JOUANEKTPUKU. 3aKOH  COXPaHEHHS
AIEKTPUUYECKOTO 3apsia.

ONEKTPUYECKUM  TOK. YCIOBUS  CYIIECTBOBAHMS  3JIEKTPUYECKOTO  TOKA.
M CTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSL DSJIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.
Onekrpudeckas nenb. Cuiia Toka. DnekTpudyeckoe HanpspkeHrne. COnpoTUBIIEHUE
MIPOBOJIHUKA. Y AEIBHOE CONMPOTUBIICHUE BelIeCcTBA. 3akoH OMa [ yJacTKa LEeTH.
[TocnenoBaTenpHOE U TTapaLICIbHOE COSTMHEHUE TTPOBOIHUKOB.

PaGora u  MOIIHOCTH d3JIEKTpUYECKOro Toka. 3akoH Jlxoyns—JIeHma.
DneKTpUYeCcKre eNu U MOTPEOUTETHN dICKTPUIECKOM sHeprun B ObIiTy. KopoTkoe
3aMbIKaHHE.

[TocTositHHbIE MarHuThl. B3anMOAENCTBUE TOCTOSHHBIX MAarHMTOB. MarHutHOe
nojie. MarnutHoe mosne 3eMJIM W €ro 3HauyeHue sl KU3HU Ha 3emiie. OmnbIT
Opcrena.

JlaGopaTopHbie padoThI



1.C6opka u mpoBepKa pabOThI AIEKTPUUECKON SN MTOCTOSTHHOTO TOKA.
2.13MepeHue u peryampoBaHuEe CUJIbI TOKA.
3.M3MepeHne U peryaupoBaHuE HAMPSKECHHUS.

4 WccnenoBaHue 3aBUCMMOCTH CHJIBI TOKa, HIYLIETO 4YEpe3 pe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
S5.IIpoBepka mpaBuia CIOXKEHHS  HANPSOKEHUW TMpPU  MOCIEAOBATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.
6.1IpoBepka npaBuia A CUIIbI TOKA MPH MMAPATUIETbHOM COETMHEHUH PE3UCTOPOB.
7.0mnpeneneHre pabOThl MU MOIIHOCTH SJEKTPUYECKOrO TOKA, HAYIIETO Yepes3
pE3UCTOP.

9 KUIIACC

Pasznes 8. Mexanudeckue siBJIeHUA

Mexanuueckoe  ABWkeHue. MarepuanbHas  Touka. Cucrema  OTCUéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpPSIMOJIMHENHOE
nBr>keHue. HepaBHoMepHOe mpsiMoMHENHOE JBHKeHUE. CpellHsIsl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOycKOpeHHOE IpsIMOJIMHEWHOE /BkeHne. CBoOOAHOE MajieHuE.
OmnbiTel ['anunes.

PaBHOMepHOE JBMXKEHUE 1O OKpykHOcTU. [lepmom u dyactora oOpaieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

IlepBoiii 3axkoH Hprotona. Bropoiut 3axkoH Hprorona. Tperuit 3akoH HerotoHa.
[IpyHIMN CyTIEpIIO3UIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIIA TPEHUS CKOJBXCHHS, CUJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuiia TSKECTH U 3aKOH BCEMUPHOI'O TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO MaJICHUS.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopocts. HeBecomocTs
U IIEPErpy3KH.

PaBHOBecue wmatepuanbHOl TOUYKH. AOCONIOTHO TBEpPAOEe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHOM OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TskecTw.
Nmnynec Ttema. M3meneHue wumimynbca. VMMOynbc cCuibl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass paboTa W MOUTHOCTb. PaboTa Cui TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEepruu 1 paboThl. [loTeHnanpHas YHeprus Tena, MOJHATOTO Hal
MMOBEPXHOCTHIO 3eMJIH. [lO0TeHIIManbHast SHEPTUsl CKATOW NMPY)UHbL. KnHeTnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Jlabopamopnwie pabomul

1.WccnenoBanre 3aBUCMMOCTM IYyTH OT BPEMEHHM TNPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.
2.UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHHSI.
3.0mnpeneneHue KECTKOCTU MPYKUHBI.
4.0OnpeneneHre pabOThl CUJIBI TPEHHUsS] TP PABHOMEPHOM JBUKCHUHU TeJa II0
TOPU30HTATBHON TOBEPXHOCTH.



Paznen 9. Mexannuyeckue KoJie0aHusl M BOJIHbIL.

KonebarenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOAHUM: TEPUO/I,
4acToTa, aMIUIUTyAa. MaTeMaTnuecKuil U pyKUHHBIN MasTHUKU. [IpeBpaiienne
HHEPTUU MPH KOJIeOATETHLHOM JIBHKCHHH.

3aryxaroiue konebanus. BeinyxkaeHHbIe Konebanus. Pezonanc. Mexanuueckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpO0JIbHBIE U OTIEPEYHBIE BOJIHBI.
JInuHa BOJHBI M CKOPOCTH €€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM
TeJIe, CCHCMMYECKHUE BOJIHEI.

3ByK. ['poMKOCTB 3ByKa u BeIcOTa ToHA. OTpakeHue 3Byka. udpa3Byk u
YIBTPa3BYK.

Jlabopamopnwie pabomul

1.MccnenoBanue 3aBUCUMOCTH MEPHOIa KOJIEOAHHI MOJABEIIEHHOTO K HUTHU Tpy3a
OT JIJTMHBI HUTH.

2.M3mepenue ycKopeHusi CBOOOHOIO MaJICHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DIEeKTPOMAarHUTHOE oJie. DNEKTPOMArHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »ieKTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMarHuTHasi mpupoja ceeta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Pazgea 11. CBeToBbIe SIBJICHHS.

JlyueBas mogmenp cBeta. Mcrounukm csera. IIpsMonmHENHHOE pacrnpocTpaHEHUE
ceeta. 3atMenusi ConHua u Jlynel. Otpaxkenue cBeta. [lmockoe 3epkano. 3aKoH
OTPa)KECHUS CBETA.

[Ipenomnenue cBera. 3akoH npenoMiIeHUs cBeTa. [IoaHoe BHyTpEeHHEE OTpakKeHue
cBera. Mcmosib30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B  ONTUYECKUX
CBETOBOJIAX.

Jlunza. Xox mydeit B nmun3e. OnTudeckas cucrteMa (oroanmnapara, MUKpPOCKOIa U
Teneckona. [’ a3 kak ontudeckas cuctemMa. bim3opykocTh U 1alIbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHHE CEKTPaTbHBIX
1uBeTOB. /lucnepcus cera.

Jlabopamopnwie pabomul

1.MccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JIyda OT yIJia MaJICHUS.
2.ITonyuenune n300pakeHUil ¢ TOMOIIbIO COOMPAOIIEH JINH3BI.

3.0npenenenrie GOKYCHOTO PACCTOSHUS M ONITUYECKON CHUIIBI COOMPAIOIIEH JTUH3HI.
Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omneitel Pezepdopaa u nnanerapHas mojens atoma. Moaens aroma bopa.
Hcnyckanue u noraonieHre ceeta arToMoM. KBaHTel. JInHeWyaThie CIIEKTPHI.
PannoaktuBHOCTH. Anb(a, 6eTa- U ramma-usiydeHus. CTpoeHre aTOMHOTO si/Ipa.
Hyxnonnas monenb aroMHOTO sigpa. M3oTonsl. PagnoakTuBHbBIE TPEBPALLICHUS.
[lepuon nostypacrnaja aTOMHBIX SIAEP.

SnepHbie peakuyu. 3aKOHbI COXPAHEHUS 3apsIIOBOTO M MACCOBOTO UMCEI. DHEPTHs
CBSI3U aTOMHBIX sifiep. CBsI3b MAacChl M 3HEPruu. Peakunu cUHTEe3a U JIeTICHUS sIAep.
Nctounuku 3neprun CosHIa U 3BE3I.

S nepHas sHepreTuka. J[elcTBUS paAUOAKTUBHBIX U3JTyYCHUN HA )KUBbBIE
OpTaHU3MBI.



Jlabopamopuwie pabomul u onvimaol.
1.HaGmroieHre CrjIonIHbIX U TMHEHYAThIX CIIEKTPOB U3ITyYCHUSI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

B pesynbraTe nzydenus Gpu3nKy Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUs y
oOyudatomerocs OyayT chOpMUPOBAHBI CIICAYIONINE JUIHOCTHBIE Pe3yJbTAThl B
JaCTH:

1) maTpMoOTHYECKOTO BOCIIMTAHUS

- IPOSIBJICHUE HMHTEpECa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(bu3MYECcKOi HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;

2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B OOCYXJEHUHU OOIECTBEHHO 3HAYMMBIX U
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHUKEHUIN
busuKy;

- OCO3HAaHUE BAXHOCTH MOPAIbHO-3TUUYECKUX MPUHIMIOB B JIESITEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCTIPUATHE DCTETUYECKUX KadyecTB (U3MYECKON Hayku: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

- OCO3HaHUE IEHHOCTU (PU3MYECKON HAYKU KaK MOIIHOIO MHCTPYMEHTa MO3HAHMS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUIIIEW COCTABIAIOMIEN KYJIbTYPHI;

- pa3BUTHE Hay4dHOU JI0003HATEIBHOCTH, HHTEpeca K HCCIEI0BATEIbCKOMN
JeATEeIIbHOCTH;

S) popMupoOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 IMOIUOHAJIBLHOTO 0JIArOMOJIyYHS:

- OCO3HAHHWE IIEHHOCTH 0e30macHoro oOpa3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM U TEIUIOBBIM O00O0pYy/IOBaHHEM B
JIOMAIIHUX YCIIOBHUSIX;

- cpopMUPOBAaHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OIMUOKY U
TaKOTO0 € IpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3zoBaTeILHON OpraHU3alyy, Topoja, Kpas) TEXHOJOTHUYECKON M COLIMaTbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NYECKUX 3HAHUM;

- HIHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPOQecCrid, CBI3aHHBIX C (PUBUKOM;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

- OpUEHTAIIMS Ha MPUMEHEHUE (PU3UYECKUX 3HAHUM IS PEIICHHS 3a1a4 B 00JIaCTH
OKpY’)KalolIel cpelibl, IJIAHUPOBAHMS TOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCIICICTBUI [T OKPYIKAIOILIEN CPEBI;

- OCO3HaHHE TJ00aJBLHOTO XapaKTepa OJKOJOTHYECKUX TMpoOiIeM W MyTed ux
pelieHus;



8) agmanTauuMu K U3MEHAIIMMCH YCJIOBUSM COUMAJIBLHOM W MPHPOAHON
cpeabl:

- MOTPEeOHOCTh BO B3aMMOJICHCTBUM MPH BBITIOJHEHUH HUCCIICIOBAHUN U MPOEKTOB
(bu3nYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSAM JPYTHUX;

- IOBBIIIICHUE  ypPOBHA  CBOEH  KOMIIETEHTHOCTHM  4Y€pe3  MPaAKTHYECKYIO
JIEATEILHOCTD;

- MOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHCIE (HOPMYIHPOBAThH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX 0OBEKTAX U SIBJICHUSIX;

- oco3HaHHEe Ne(UIMTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

- INTAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHNN HOBBIX (DU3UIECCKUX 3HAHUN;

- CTPEMJICHUE AaHAJIM3UPOBATh U BBISABISITH B3aMMOCBSA3U MPUPOJIbI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3UUCCKUX 3HAHUMN;

- OIICHKa CBOMX JEHWCTBUM C YYETOM BIMSHUA Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX I'TTOOAIBHBIX ITOCIIEACTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHHs MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmero oopazoBanus y oOyvaronierocs 0yayT chopMUpOBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKJIIOUAIOLIUE I03HABATEIbHbIE YHUBEPCAIbHbIEC YUEOHbBIE AEUCTBHUS,
KOMMYHHUKATHBHbIE  yHUBEpCAJbHbIE  y4eOHble  JEWUCTBUSA,  PETYJSATUBHbIE
YHHUBEpCaJbHbIEC yUEOHbIE IEHCTBUS.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornueckue JeficTBUA:

BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH OOHEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIM TIPHW3HAK KJacCU(UKAIIMK, OCHOBAaHMS IS
000011IeHNs U CPAaBHEHUS,;

BBEISIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMsI B paccMaTpuUBaeMbIX (haKTax,
JAHHBIX U HAOJFOCHHSX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;

BBISIBIIATH TPUYUHHO-CJICICTBCHHBIC CBS3H MPU M3YYCHUH (DU3UUCCKUX SIBJICHUN U
MIPOIIECCOB, JENIaTh BHIBOJABI C HCIIOIB30BAHUEM JCAYKTHBHBIX M HWHIYKTUBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEINYUH;
CaMOCTOATENILHO BBIOMpATh CHOCOO perieHus: y4deOHoW Qu3nyeckor 3amadu
(cpaBHEHHE HECKOJIBKMX BApHAHTOB PEIICHHS, BHIOOp HauOojee MOAXOASIICTO C
y4E€TOM CaMOCTOSITEIIbHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBnlie uccienoBarejbcKue 1eCTBUSA.

HCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIIbCKUI HMHCTPYMEHT TTO3HAHMS,
MPOBOJUTH TIO CaMOCTOSATEIFHO COCTaBJICHHOMY TUIAHY OIIBIT, HECJIOKHBIN
(U3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCAE0BAHNE (PU3HUESCKOTO SBICHUS;



OLICHMBAaTh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMALMIO, TOJYyYEHHYIO B
XO0/JI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI MO pE3yJbTaTam
MPOBEIEHHOTO HAOIIOJICHUS, OTIbITA, UCCIICI0BAHNUS,

MPOTHO3UPOBATh BO3MOKHOE JayibHEiIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOKEHUS 00 HMX pPa3BUTHM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pabora ¢ nundopmanmeii:

IPUMEHATH Pa3IMYHbIe METOMAbI, MHCTPYMEHTHI M 3aMPOCHI PU TIOUCKE U OTOOpE
uHpoOpMalMu WM JAaHHBIX € YYETOM TMPEJIOKEHHOW ydueOHOM (Qu3nueckoi
3a/1a4u;

aHaJM3UpOBaTh, CHUCTEMATHU3UPOBATh U  HMHTEPIPETUPOBATH  HH(OPMALINIO
pa3IUYHBIX BUJOB M (POPM MPENCTABICHHUS;

CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMY MpeAcTaBieHHs] HHPOpMaLUU U
WUTIOCTPUPOBATH pElIaeMble 33/1a4l HECJIOKHBIMU CXEMaMH, IharpaMmMaMu, HHON
rpauKoil 1 ©X KOMOMHAIIUSIMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B XOJIe OOCYXXJIeHHs yueOHOTO MaTepualia, pe3ybTaToB JIA0OpAaTOPHBIX paboOT U
MIPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMbI U BBICKA3bIBATH
WJICH, HAICIICHHBIE Ha PEIICHWE 3aJadyd M TOJIEp)KaHue OJaroXenaTeIbHOCTH
OOIICHMS,

COTIOCTaBIISATh CBOM CYXKICHHSI C CYXACHUSIMH JPYTUX YYaCTHUKOB JHAjora,
OoOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UITUI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABNISATH PE3YJIbTaThl BBIMIOJIHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMAaTh M WCIOJb30BaTh MPEUMYINECTBA KOMAHJAHOW U WHAUBUAYAJIHHOU
paboThI MPU PEIICHUH KOHKPETHOU (PU3NYECKO IPOOIEeMBbI;

MPUHUMATh IIeJIM COBMECTHOM ACSATCIBHOCTH, OPTaHW30BBIBATH JEHUCTBHS 1O €&
JTOCTIDKCHHIO:  PaclpelesaiTh poJid, OOCYyX aaTh TPOLECCHl W PE3yJIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;
OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOMUMH TPOAYKT TO KPUTEPHSIM,
CaMOCTOATENFHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHSI.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBbI B JKM3HEHHBIX W YYEOHBIX CHUTYaIUAX, TPEOYIOMUX s
pereHns GU3HIecKuX 3HaAHWM;



OpPUEHTUPOBATHCS B PA3IUYHBIX MTOAXO0AAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IOPUHATHE PELIEHUS B IPYIIIE, IPUHATUE PELIEHUN IPyIIOoN);

CaMOCTOSITEJILHO COCTAaBJISITh AJIFOPUTM pEUIeHUs] PU3NYECKON 3a7auu WIM IJIaHa
UCCIIEJOBaHMs ¢ YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATH IIPEUIaracMble BapUaHThI PEILICHU;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIIECHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIbLHBIN NHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMy U IpeIjiararh IJiaH €€ U3MEHEHUS;
OOBSCHATh MPUYUHBI JTOCTHOXKEHHS (HEJOCTUXKEHHUS) Pe3yJbTaTOB JIEATEIbHOCTH,
JaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATEILHOCTh (B TOM YHCIE B XOJ BBINOJIHEHUS
($U3MYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MEHUBUINXCS CUTYallUi, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEM;
OLICHMBATh COOTBETCTBHE pE3yibTaTa LIEJIU U YCIOBUSAM;

CTaBUTh c€0s HAa MECTO JPYroro 4eloBeKa B XOJI€ Clopa WIM JUCKYCCHHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JIPYroro;

NpU3HAaBaTh CBOE MPAaBO HAa OWIMOKY NpH pelIeHUWH (U3UUYECKUX 3a]ad WIH B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE 7K€ MPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy o0yuenust B 7 Kiaacce npeMETHbIE pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh TMOHATHSA: (PU3NYECKHE M XHUMHYECKUE SIBJIICHUS, HAOJIOJEHUE,
HKCIEPUMEHT, MOJeJb, THUIOTE3a, €AMHULBI (U3MUECKUX BEJIMYHH, AaToM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUS BeliecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PAaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJMHENHOE),
TpaeKkToOpHsi, paBHOAECHCTBYIOas cuia, neopmanus (ymnpyras, IacTUYEcKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

paznuyath sBIeHus (qud@y3us, TEIOoBOEe JBWKEHHWE 4YacTHUI[ BEIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBM)KEHHUE, MHEPIIUS, B3aUMOJCICTBUE
T€J, pPaBHOBECHE TBEPABIX TeNl C 3aKPEIUIEHHOW OChIO BpalllEHHs, Mepeaaya
JABJIEHUsl TBEPABIMU TEIAMH, KUIKOCTAMU W Ta3aMu, aTMOc(epHOe [aBlIeHUE,
IUIaBAaHUE TeEJ, IPEBpPALICHUS MEXaHUYECKOM DSHEpPruv) I10 ONHMCAHUI0 UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JAHHOE
bu3nYecKoe SBICHHE,

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (U3MUECKHUX SIBICHUH B OKpYKaIOIIEM
MHUpE, B TOM 4YHclie (DU3MUECKHUE SBJICHUS B MPUPOJE: NPUMEPHI JIBUKEHUS C
Pa3JIMYHBIMUA CKOPOCTSAMU B )KUBOW M HEKUBOMW MPUPOJIE, IEUCTBUE CUJIBI TPEHUS B
OpUpPOAEC W TEXHUKE, BIMUSHHE aTMOCPEPHOro AaBJICHUS Ha >KUBOW OPraHM3M,
IJlaBaHUE pbIO, phlYard B TEJE YEJOBEKa, MPU ATOM IMEPEBOAUTH MPAKTHUECKYIO



3aauy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBbIE CBOWMCTBA (MPU3HAKU) (PU3MUECKHUX
SIBJICHUU

OMKCHIBATh M3YYCHHBbIC CBOMCTBA Tel M (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
busnueckue BeaUUHMHBI (Macca, O00BEM, IUIOTHOCTh BEIECTBA, BpeMs, IYTh,
CKOPOCTb, CPEIHSISi CKOpPOCTh, CHJa YINPYTOCTH, CHJIa TSHKECTH, BEC TeEJd, CHJIa
TpeHus, JaBieHue (TBEPAOro Tela, MXUIKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHu4eckas paboTa, MOIIHOCTb, IJICYO CHUJIbl, MOMEHT CHJbI, KO3(PPUIUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETHUYECKAsl M OTEHLUAJIbHAS SHEPTHSl ), IPU
ONHMCAHUM MPABHIIBHO TPAKTOBATH (PU3MUECKUN CMBICI HCIIOJIb3YEMBIX BEJIUYMH,
uxX O0O03HAUYEHUsS U EIUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BEIUYUHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HUCIOJIb3Ys
npaBuia CIOXKEHHs cuil (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3axon Ilackas,
3aKOH ApxuMena, MpaBUIIO paBHOBecHs pblyara (OJI0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAHEHMS MEXAaHWYECKOM JHEpPruH, NpH ITOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHUYeCKOe
BBIPAKEHUE;

OOBACHATh (PU3UYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd MPaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTMYECKHX IIaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX ABJICHHUM, PUINUYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiarb pacu€rHble 3a7ayd B 1—2 AelcTBUS, MCHOJIB3Ysl 3aKOHBI U (POPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBL: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3aMMChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKHE BETUUUHBI B (DOPMYJIIBI U
IPOBOJANUTH PacU€Thl, HAXOJIUTh CIIPABOYHBIEC JaHHBIEC, HEOOXOIUMBIE JIJIsl PELLICHHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTh MOTYYEeHHON (PU3NYECKOMN BETMUNHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIINTh NPU MOMOUIM (PUINUECKUX
METOJOB, B OINMCAaHUU MCCIECAOBAHUSA BBIACIATH IIPOBEPSEMOE NPEANOI0KEHUE
(rumoTesy), pa3nuyaTh U MHTEPIPETUPOBATH MOJYUYECHHBIH PE3yJbTaT, HAXOIUTh
OLUIMOKU B XOJI€ OMbITA, 1e]aTh BHIBOJIBI 110 €T0 Pe3yIbTaTaM;

MPOBOJIUTH OMBITHl MO HAOIMIOACHUIO (PU3MUYECKHUX SIBICHUN WM (HU3UIECKUX
CBOMCTB Tell: (OpPMYJIHUpPOBATH MPOBEPSAEMBIC MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 MPEIJIOKEHHOT0 O00O0pYyIOBaHUS, 3alMChIBATH XOJ OMNbITA U
bopMyIUpOBaThH BBIBOBI,

BBITIOJIHATH NMPSAMbIE U3MEPEHHSI PACCTOSHUSA, BPEMEHU, MACChI TeNa, 00bEMa, CHUIIbI
U TEMIIepaTypbl C MCHOJb30BAHUEM aAHAJOTOBBIX M IU(POBBIX NPUOOPOB,
3aMKMChIBATH TOKA3aHUS MTPUOOPOB € YUETOM 3aJJaHHON a0COJIFOTHOW MOTPEIIHOCTH
U3MEpPECHUN;

MIPOBOJIUTH MCCIICOBAHNE 3aBUCUMOCTH OJTHOUW (hU3UYECKON BETUYMHBI OT JAPYTOit
C UCIIOJIb30BAaHUEM IMPSMBIX HM3MEpPEHUN (3aBUCUMOCTH NYTH PaBHOMEPHO
JIBUKYILIETOCSl T€la OT BPEMEHM JIBH)KEHMS TEJd, CHUJIbI TPEHUS CKOJIBKEHHS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEN TeJl U HE3aBUCUMOCTHU CHJIbI TPEHHUS
OT IUIOIIAU COIPUKOCHOBEHHUS TE€Jl, CHJIbl YIPYTOCTH OT YIJUHEHUS NPY’KUHBI,



BBITAJIKMBAIOIICH CHUJIIBI OT 00BEMA MOTPYKEHHOW YACTH Tela W OT IJIOTHOCTH
KHUJKOCTH, €€ HEe3aBUCHUMOCTU OT IUJIOTHOCTH Tejla, OT TNIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUM TIaBaHUs TEJ, YCIOBHM paBHOBECHS pblyara u 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HCCIEOBaHHUSA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpelIoKeHHOMY IUIaHy, (UKCHpOBaTh
pe3yibTaThl  TMOJIYYEHHOM  3aBUCUMOCTH  (DU3MYECKUX BEJIMYUH B  BHJE
NPEMIOKEHHBIX  Tabiuil W TrpadukoB, JenaTh BBIBOABI IO pe3yjbTaTaMm
WCCIICIOBAHNUS;
MPOBOJAUTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEJIMYMH (TJIOTHOCTH BEIIECTBA
JKUAJIKOCTM W TBEPIAOTO Tena, CHUJIA TPEHUS CKOJIBKEHHs, IABIICHHE BO3yXa,
BBITAJIKMBAIOIIAS CWJIA, JIEUCTBYIOIIAs HA IIOrPYKEHHOE B JKHUIKOCTH TEIO,
KOA(PQOUIIMEHT  TOJIE3HOTO  JEWUCTBUS  MPOCTBHIX  MEXAaHW3MOB),  CIEAys
NPEVIOKEHHOW ~ MHCTPYKIMU: TPU  BBINOJHEHUM  M3MEPEHUl  coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYMCIISTh 3HAUEHUE UCKOMOW BEJIUYUHBI;
cOONIOJIaTh MpaBWJia TEXHUKH OE30MacHOCTH TMpH padbore ¢ JadopaTopHbIM
00opy1I0BaHUEM;
yKa3bIBaTh MPUHIMUIIBI JIEUCTBUSI MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JTUHAMOMETpP, cooOUlaroIMecs Ccocyapl, OapoMmeTp, pblyar,
MOJIBVOKHBINA U HEMOIBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;
XapaKTepU30BaTh NPUHIIMIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW HA MX OMHUCAHMS (B TOM YHUCIE: MOALIUITHUKYU, YCTPOKWCTBO
BOJIOIIPOBO/IA, TUAPABINYECKUHN ITPECC, MAHOMETP, BBICOTOMED, TOPIIHEBOM HACOC,
apeoMETp), UCTIONB3YsI 3HAHUSI O CBOMCTBAX (PM3UYECKUX SBICHUN U HEOOXOAUMBIC
(u3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;
NPUBOJUTH MpUMEPHl (HAXOAUTh HMHGOPMALMIO O MPUMEPAX) MHPAKTHUYECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KU3HM I OOECIECUEHUS
0e30macHOCTH TIPU OOpallleHuH C MpUOOpaMu W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJICHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPELE;
OCYIIECTBJIATh OTOOpP MCTOYHUKOB MH(pOpMaru B MIHTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIONIMXCS 3HAHUU U MyTEM
CpaBHEHUSI Pa3TUYHBIX MCTOYHUKOB BBIICISATH MHPOPMAIIUIO, KOTOpAsk SBIISECTCS
MPOTUBOPEYUBOMN HIIM MOXKET ObITh HEJIOCTOBEPHOIA;
WCIIOJB30BaTh TPU  BBHIMIOJIHEHUW YYEOHBIX 3alaHUN  HAYyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUsS, CIPABOYHBIE MaTEpHUallbl, PECYPChl CETH
WNutepHer, BiaAeTh MNpuéMamMu KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE KpATKUE MUCbMEHHBIE M YCTHBbIE COOOIIEHUS HA OCHOBE
2—3 UCTOYHUKOB MH(pOpPMAIMU (HU3UUECKOTO COACPHKAHUSA, B TOM YUCIIE MTyOJIUYHO
JenaTh KpaTKWe COOOIICHHWS O pe3ysbTarax MPOEKTOB WM  y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM TI'PaMOTHO HCIOJIB30BaTh HW3YYECHHBIM MOHATUNHBIN
ammapar Kypca (GU3MKH, COMPOBOKIATH BHICTYIUICHHE MTPE3CHTAIINCH;

o IPU BBHITIOJIHEHUN YYEOHBIX TPOEKTOB M WCCJIEAOBAHHUMA PACTIPEICIISITh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUM C MOCTABICHHBIMU 3aJladyaMU, CJICIUTDH 3a
BBLIITOJIHEHUEM IUIaHA MEHCTBUM, aAeKBAaTHO OIL€HMBAThL COOCTBEHHBIM BKJIAg B



ACATCIIbBHOCTb  I'PYIIIIbI, BbICTpAMBATHL KOMMYHHUKATUBHOC BBaHMOHeﬁCTBHC,
YUUTBIBAA MHCHHUEC OKPYXKarOINX.

K xoniy oOydenus B 8 kiiacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBIXKEHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSHUSI BEILECTBA, KPUCTAJUIMUYECKHE M amMop(dHbIe
TeJa, HACBIIIEHHBIM M HEHACBIIIEHHBIM Tap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPTHUSI, TEIUIOBOM JABUTATEIb, SJIEMEHTAPHBIN JICKTPUUECKUHN 3aps/,
AIEKTPUUECKOE TI0JIe, MPOBOJHUKU U JUAJCKTPUKU, MOCTOSHHBIN AIEKTPUUECKUN
TOK, MAarHUTHOE T0JI€;

pasznuyaTh siBJIeHUs (TEIIOBOE paCIIMpPEHUE U CKaThe, TeIulonepeaayda, TernioBoe
paBHOBECHE, CMAauMBaHWE, KaNWJUISIPHBIC SBICHUS, HCHApEHUE, KOHJACHCAIUs,
IUIaBJI€HUE, KpUCTauM3alus  (OTBEpJEBAaHME), KHUIIEHUE, Terulonepeaaya
(TeTI0MPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE), AIEKTPU3ALUA TET,
B3aMMO/ICHCTBHUE 3aPSAI0B, IEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBUE MArHUTHOTO TOJISI HA MMPOBOJAHUK C TOKOM,
AJIEKTPOMArHWTHAsT MHAYKIUS) O ONMUCAHUI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE HM3YUYCHHBIX (PU3WYECKUX SBICHUN B OKpPYXKaIOIEeM
MUpE, B TOM YUCJe (PU3NUECKUE SIBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSIKEHUE U
KaWUISIPHBIC SIBJIEHUSI B MPUPOJE, KPUCTAIUIBI B Mpupone, uznyuenue ColHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa,
AJIEKTPUUECKUE SIBIIEHUS B arMmocdepe, SIECKTPUUYECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE 1oJje 3emiu, Aperd MmoarocoB, pojab MArHUTHOTO TOJIS JUIsl )KM3HU Ha
3emiie, TOJSPHOE CHUSHHE, TPU HATOM IMEPEBOJUTH MPAKTHUUYECKYIO 3ajladyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (PU3NUECKUX SIBJICHUI;
OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (PU3MYECKUE SIBJICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TEMIeparypa, BHYTPEHHSIE JHEPrusi, KOJIUYECTBO
TEIUIOThI, yJAeJbHAsl TEMIOEMKOCTh BEIIECTBA, YJeJbHAs TEIUIOoTa IIJIaBJICHUS,
yaelbHas TEIJIoTa Mapoo0pa3oBaHuUs, YJeIbHAas TEIUIOTa CrOpaHusl TOIUIMBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUSI TEIJIOBOM  MAIIMHBI, OTHOCHUTEIbHAs
BJIAJKHOCTh  BO3/lyXa, DJIEKTPUYECKUM 3apsAll, CHJIa TOKa, JJIEKTPUUYECKOE
HaIpsKEHUE, COMPOTUBJIEHUE MPOBOJIHUKA, YIAEIbHOE CONMPOTUBIICHUE BEIECTBA,
paboTa W MOIIHOCTh JJEKTPUYECKOTO TOKa), NPH ONMUCAHUU TPABHIHHO
TpakTOBaTh (PU3UYECKUNA CMBICT HCHOJIb3YEMbIX BEJIMYWH, OOO3HAYEHUS U
CAVHUIIBI (DU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(GU3MYECKYI0 BETUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH T'paQUKU H3yUEHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEJIMUUH;

XapaKTepu30BaTh CBOMCTBA Tei, (PU3MUECKUEe SIBICHHUS W TMPOIECCHI, MCIOIB3YS
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUU CTPOCHHUS BEIIECTRBA,
MPUHINAIN CYNEPHO3ULIUK TIoJIe (Ha KA4yeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH Oma s yyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKoH coXpaHeHus



SHEPruH, MPHU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIHCHIBATH €T0
MaTEMaTU4YECKOE BbIPAKECHHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMICTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallUi IPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa: BbIABIATh ITPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX ILIaroB C ONOPOil
Ha 1-2 W3y4eHHBIX CBOMCTBa (PU3UUYECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEM;

pemiate pacuéTHble 3a7aydl B 2—3 JCMCTBUS, MCIONB3Yyd 3aKOHBI U (DOPMYIIHI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3aMKMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX JUJISl pPELICHUS
3aJa4uM, BBIOMpATh 3aKOHBI WU (OpMysbl, HEOOXOAUMBIE [UIsI €€ peIICHHUs,
IPOBOANUTH PACUYEThl U CPABHUBATH MOJMyYEHHOE 3HaYCHHE (PU3HUECKON BEITMUMHBI
C U3BECTHBIMU JAHHBIMH;

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPU MOMOUIM (PUINYECKUX
METOJIOB, MWCIOJB3ysl OINHCAHME HCCIENOBAHUS, BBIICIATH MPOBEPAEMOE
IIPEAIOJIOKEHNE, OLUEHNUBATh NPABMWIBHOCTD MOPSAAKA MPOBEACHUS HCCIEI0BaHUS,
JIeJaTh BBIBOJBI,

IPOBOJNUTH ONBITHI 1O HAOMIOAECHUIO (PU3NYECKUX SIBICHUNW WM (U3HYECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb JaBJICHHUS BO3JyXa OT €ro
o0bEMa, TemImepaTypbl, CKOPOCTH IIpOllecca OCTBIBAHHS M HarpeBaHus IpU
U3Jy4eHUH OT LBETa H3JIydarouiedl (MOIJIOMAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIEpPATypbl JKUJIKOCTH M IUIOMIAAM €€ IMOBEPXHOCTH,
AIEKTPU3ALMUsS TEJT U B3aUMOJEHCTBUE DIIEKTPUUECKUX 3aPsAI0B, B3aUMOJACIHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3alllsl MArHUTHBIX MOJIEH MOCTOSTHHBIX MarHuTOB,
JEUCTBUS MarHUTHOTO TOJIA HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKAa): (hOPMYJIUPOBATH MPOBEPSIEMBIE
IPEIIOJIOKEHUsI, coOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOr0 00O0pyI0BaHus,
OIKCHIBATh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh TPSMbBIE HW3MEPEHHs TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAYKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSHKEHHsI C MCIOJb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U
JATYNKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUI C Yy4ETOM
3aJIaHHOM aO0COJIOTHOM MOTPENIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOU (DM3HUECKON BETUUYHHBI OT JIPYTOM
C  HCHOJB30BAaHUEM TNPSIMBIX U3MEPEHUN  (3aBUCUMOCTb  COINPOTHUBIICHUS
POBOJHUKA OT €ro JUIMHBI, IUIOIAAM TOMEPEYHOr0 CEYEeHHS] U YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHMUK,
OT HampsDKeHWs] Ha TMPOBOJAHUKE, MCCIEJOBAHUE IOCIEAOBATEIBHOIO U
napajyieIbHOTO  COEIMHEHUM MPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY U BBIMOJIHATH MU3MEPEHUS, ClIeysl MPEJIO)KEHHOMY IUIaHy,
(bUKCUpPOBATH PE3yNIbTATHI MOJYUYEHHON 3aBUCUMOCTU B BUJE TAOIUI] U TPaPUKOB,
JieaTh BBIBOJIBI 0 PE3YJIBTATAM HCCIIEIOBAHUS;

OPOBOAUTH  KOCBEHHbIE  HM3MEpPEHHUs  (PU3MYECKMX  BeNWYMH  (yAeiabHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBJIEHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AJIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO



YCTAHOBKY, CIEaysl NPEAJIOKEHHOW WHCTPYKIHMH, W BBIYUCIATH 3HAYEHUE
BEJINYMHBIL;

coONI0O/IaTh MpaBWJIa TEXHUKU OE€30MacHOCTH IMpu padore ¢ 1abopaTOpPHBIM
000py0BaHUEM;

XapaKTepU30BaTh NPUHIIMIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONMUCAaHUA (B TOM YHCIIE: CHCTeMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK DICKTPUUYECKOM
DHEPTUH, DJICKTPOOCBETUTEIbHBIC MPHUOOPHI, HArpeBaTEIbHBIC SJICKTPOTPUOOPHI
(TpuMeEpBI), JINEKTPUUECKHUE MPETOXPAHUTENH, SJEKTPOMATHUT, JIEKTPOJBUTATEIb
MOCTOSTHHOTO TOKA), WCIIOJIb3ysl 3HAHUS O CBOMCTBaX (DM3MYECKUX SIBICHUU |
HE0O0XOouMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMUCTBA U U3MEPUTENIbHBIE MPUOOPHI 1O
CXeMaM U CXEMaTU4YHbIM PHUCYHKaM (KUJIKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpPaHHUs, JIJIEKTPOCKOIL,
peocTar), COCTaBIISATh CXEMbl DJIEKTPUYECKUX IIETEeH C IOCIeI0BaTeIbHBIM U
napayieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pa3jidyasi YCIOBHbIE O0O3HAYCHUS
AJIEMEHTOB 3JIEKTPUUECKUX 1ENEH;

IPUBOAUTH TMPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHHUM B MOBCETHEBHOM XKU3HMU JJII OOCCIICUCHMSI
0e30MacHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpPAHEHMS 3JI0pOBbsi M COOJIOCHHS HOPM JKOJOTHMYECKOTO TIOBEJCHUSI B
OKPYKaIOIIEN CpeIE;

OCYILIECTBIJISITh TOUCK MH(pOpMaUU (PU3NUECKOTro cojepkaHusi B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUN M MYTEM CpaBHEHUS JOMOJHHUTEIbHBIX MCTOYHUKOB
BBIJICTISATh MH(OPMALIMIO, KOTOpas SIBJISIETCSI MPOTUBOPEUMBOU WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh TPU  BBITIOJIHEHUM YYE€OHBIX 3aJaHUNl  HAYYHO-TIOMYJISIPHYIO
JTUTEPATYpy (PU3NYECKOTO COAEpIKAHUs, CIIPABOUYHBIE MaTEpHAlIbl, pPeCypChl CETH
WNuTepHeT, BianeTb npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, IMPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHbMEHHBIE M KPATKHWE YCTHBIE COOOIIEHHUs, 00001as
UHOOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COJAEpKAHUS, B TOM
quciie MyOJIMYHO MPECTaBISATh Pe3yIbTaThl IPOSKTHOW WM MCCIIEN0BATEIHCKOM
JNESITEIbHOCTH, TMPU 3TOM TPAMOTHO HCIOJb30BATh HM3YUYEHHBIM TOHSITUHHBIN
amnmnapar Kypca (pU3MKu, COMPOBOXK/IAaTh BRICTYIJICHUE MPE3EHTAILINECH;

o TIPU BBIMIOJIHEHUU YYEOHBIX IMPOEKTOB W MCCIEAOBAHUNA (HU3NUECKUX
MPOIIECCOB  paclpelesisiTh OO0SI3aHHOCTU B Tpydle B  COOTBETCTBUM  C
MOCTaBJICHHBIMHM 3a/lauaMH, CJEAUTh 3a BBIMOJHCHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBATh €ro, aJleKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJl B JACSATEILHOCTh
IPYIIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBUE, MPOSBIISISi TOTOBHOCTh
paspemiaTh KOH(QIUKTHI.

K xonity o0yuenust B 9 kiacce npeMeTHble pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIONIb30BaTh TOHATHA: CHUCTEMa OTCYETa, MaTepuaibHas TOYKa, TPACKTOpHS,
OTHOCUTEJIPHOCTh ~ MEXaHWYECKOro  JABWXKEHMdA,  aedopmauus  (ympyras,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb WU
HEPErpy3KH, LEHTP TSHKECTH, a0COIOTHO TBEPIOE TENO, LIEHTP TAKECTH TBEPAOTO
T€Ja, PaBHOBECUE, MEXAHWYECKUE KOJEOAaHWs M BOJHBI, 3BYK, HH(pPa3BYK U
yJIBTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JANbHO30PKOCTb, CHEKTPHl UCIYCKAHUSA W MOTJIOUIEHMs, aibda,
OeTa- ¥ raMMa-U3Iy4eHHs, U30TOIIbI, siIepHAsi SJHEPTEeTHKA;

pa3nuuaTh SABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENWHOE ABM)XECHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABWKEHUE, CBOOOJHOE TMaJ€eHUE Tell,
paBHOMEpPHOE MABM)KEHHE IO OKPY)KHOCTH, B3aMMOJCHCTBUE T, PEaKTHUBHOE
JBUKEHHE, KoeOaTeIbHOE IBIKEHUE (3aTyXalolie U BBIHYKICHHbIC KOJIeOaHus),
PE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYKa, MPSIMOJMHEHHOE
pacnpoCTpaHEHUE, OTPaKEHUE U IIPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa)kKEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETA B CIEKTP U CIOXKEHHUE CIIEKTPAIbHbBIX
I[BETOB, JUCIEpPCUsl CBETA, €CTECTBEHHAs paJMOaKTUBHOCTb, BO3HHUKHOBEHUE
JMHENYaTOro CHEeKTpa U3JIyYEHHUs) M0 ONMHUCAHUI0 MX XapaKTEpPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;

pacro3HaBaTh MpPOSBIECHUE W3YUYEHHBIX (PU3MUECKHUX SBICHUHA B OKPYKAIOILEM
Mupe (B TOM uucie (PU3MYECKHE SBICHUS B MPHUPOJAE: MPWIMBBI U OTJIMBHI,
nemxeHne 1iaHeT CONHEYHOW CHUCTeMBbl, pPEAaKTHBHOE JBMIKCHHE JKHBBIX
OpPTraHMU3MOB, BOCTIPUSITHE 3BYKOB JKHMBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, I[BETa TeJl, ONTHUECKUE SBJICHUS B IPUPOJIE, OMOIOTHIECKOE
JEHCTBHE BUAMMOTO, YIbTPAdUOIETOBOTO M PEHTTEHOBCKOTO H3IY4YCHHIA,
€CTECTBCHHBII PpaJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTUBHOE
U3Ty4YeHUE TMPUPOAHBIX MHUHEPAJOB, ICHCTBHE PAJMOAKTUBHBIX H3IYYCHHH Ha
OpPraHM3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3aJlady B Y4YEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX SIBJICHHM;

ONKCHIBAaTh M3YyYEHHBIE CBOWCTBA Tel M (U3NYECKUE SIBICHUS, HCIOIb3Ys
¢usznyeckue BENWYMHBI (CPelHSAsT W MIHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JBM)KEHHUH, YCKOPEHHE, NEepEMEIIECHUE, MyTh, YII0Bas CKOPOCTb,
CHJIa TPEHUs, CUJIa YIPYroCTH, CUJla TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHMUS,
BEC Tejla, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHH4eckass paboTa W MOLIHOCTb,
NOTEHIMAIbHASL DHEPrusi Teja, MOJHATOIO HaJ [OBEPXHOCTBIO  3€MJIH,
MOTEHIIMATbHAST DHEPTUsl CXKATOM TPYKUHBI, KHHETUYECKAash JHEPTHsl, MOJIHAs
MEXaHWYEeCKask YHEPTHsl, MEPUOJ U YacTOTa KoJjeOaHUH, IIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTelb IMPEJIOMIIEHUS Cpeibl), MpHU
ONMCAaHUU TPABUIBHO TPAKTOBATh (PU3UYECKHI CMBICI WCIOJIB3YEMBIX BEIMYUH,
0o0O3HAaueHUssT W eAUHUIBI (PU3NYECKUX BEIUYMH, HAXOAUTh (DOpPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEJIMUMHY C APYTUMHU BEIIMYMHAMU, CTPOUTD
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBJICHHUS U MPOIECCHI, HUCIOJIb3Ys
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHLUI
CYNEPHO3ULIMA CHUJI, TPUHLHUII OTHOCUTENbHOCTH ['ammies, 3axonsl HproToHa,
3aKOH COXPAaHEHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHbI



COXpaHEHUS 3apsSA0BOTO0 W MACCOBOTO YHCEN MPH SIECPHBIX PEAKIUSAX, TIPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOILECChl U CBOMCTBA TeJl, B TOM YHCJE U B KOHTEKCTE
CUTyallUl  IPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATh PUYUHHO-
CJIEJICTBEHHbBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTMYECKHUX IIaroB ¢ OMOPOi
Ha 2—3 U3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHUM, (PU3MUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemaTh pacy€THhle 3aJaud (OMUPAIONIMECS HAa CUCTEMY U3 2—3 ypaBHEHHH),
UCTIOJNB3YS 3aKOHBI U JOPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHE BETMYMHBI: HA OCHOBE
aHalIM3a yCIOBUS 3a/l1a4yl 3allMChIBaTh KPAaTKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIME
WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOMMMBIC IS
peIIeHus, MPOBOIUTH PACUETHl W OIECHWBATh PEATUCTHYHOCTh TIOIYYEHHOTO
3HaueHUs (PU3NYECKON BEITUUUHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIN (U3HUECKUX
METOJ/IOB, HCIOJNB3ysl OINHUCAHWE UCCIEIOBAaHUS, BBIICIATH MPOBEPSEMOE
MPEANOJIOKEHNE, OIEHUBATh MPABWIBHOCTD MOPSIKA MPOBEICHUS HCCIICIOBAHUS,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OIBITOB;
MPOBOJIUTH ONBITHl MO HAOMIOJACHUI0 (U3MYECKUX SBICHUN WM (DU3NYECKUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HbroTOHa, 3aKOHA COXpaHEHMs YHEPTUH,
3aBHCHUMOCThH TEpHoAa KOJeOaHUN MPYKUHHOTO MasTHHKAa OT MacChl Tpy3a M
KECTKOCTH TIPY)KUHBI W HE3aBUCHMOCTh OT aMIUTUTYIbl MaJbIX KoJIeOaHUi,
NPSIMOJIMHEMHOE paclpoOCTPaHEHUE CBETa, Pa3joKeHHE Oesoro cBeTa B CHEKTP,
U3YYeHUE CBOMCTB HM300pa)K€HUS B IUIOCKOM 3€pKajie U CBOWCTB HM300pa)KeHUS
npeaMera B coOuparolleid JiMH3e, HAOMI0JCHUE CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB HM3JIYUYEHHSI): CAMOCTOSATEIBHO COOMpaTh YCTAHOBKY W3 H30BITOYHOIO
Habopa 000PyI0BaHUsI, OMUCHIBATH XOJ OTBITA U €r0 PE3yNbTaThl, (HOPMYITUPOBATH
BBIBOJIBL;

MPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHH, ONpeaess cpeaHee
3HAUCHUE U3MEPSIeMON BeTUYMHBI ((DOKYCHOE PACCTOSTHUE COOMpAroei JIMH3bBI),
000CHOBBIBaTh BBIOOP cI0c00a U3MepeHus (M3MEPUTEIHHOTO MPUOOopa);
MPOBOJUTh  HUCCJENOBAHUE  3aBUCUMOCTEH  (U3MUECKMX  BEIMYUH  C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHHH (3aBUCUMOCTh TYTH OT BPEMEHU IMPHU
PAaBHOYCKOPEHHOM JIBUKEHUM O€3 HadyaJlbHOM CKOPOCTH, Tepuoaa KojeOaHui
MaTEeMaTHYeCKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHS CBETa
OT yrja MaJeHWss M yria NpeioOMJIEHUs OT Yyrija MNaJeHus): IJIaHUPOBaTh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIY4YEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHUAE TaOMUIl U TpaUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HM3MEPEHHS (PU3NYECKUX BEIMYMH (CPEaHSS CKOPOCTH U
YCKOpEHHE Tejla MpH PaBHOYCKOPEHHOM JBMKEHHH, YCKOpEHHE CBOOOJHOIO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT  TPEHUS  CKOJBKEHUS,
MEXaHMUYeCKas paboTa H  MOIIHOCTh, dYacToTa H TMEPHOJ  KojeOaHuM
MaTEMaTUYECKOTO0 M TMPYKUMHHOTO MAasTHHUKOB, ONTHYECKash CHJa COOMparomieit
JUH3BI,  PaJAMOAKTHBHBIM  (OH):  IJIAHUpPOBaTH  U3MEPEHHs,  COOHMpaTh



HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHHUS, CIEAYS MPEIIIOKEHHOM
WHCTPYKLMH, BBIYMCIATH 3HAYCHHWE BEIMYMHBI M AHAIU3UPOBATh IIOJyYCHHBIE
pe3ynbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOnoaTh MpaBuia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1ab0paTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YUYEHHBIX (PU3NUYECKUX MOJENIEH: MaTepuaibHas
TOUKa, aDCOIIOTHO TBEPIOE TEJIO, TOUCUHBIN UCTOUYHUK CBETA, Jy4, TOHKAs JINH3A,
IJIaHETapHasi MOJENb aTOMa, HYKJIOHHAS! MOJIEJb aTOMHOTIO $J1pa;
XapaKTepU30BaTh MPUHIUIBI JACHCTBUS H3YYCHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHUsA (B TOM 4YHUCJE: CHUIAOMETD, IAaTYUKU
MOJIOXKEHUS, PACCTOSIHUSL M YCKOPEHMs, pakera, 3XO0JIOT, OYKH, IEPUCKOIL,
doToanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonp3yss 3HAaHMS O CBOWCTBaX (DU3MUYECKUX SBICHUM U
HeoO0XouMble (PU3UUYECKNE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIC PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MNPHUOOPOB U TEXHOJOTMYECKUX IPOIECCOB IMpHU
pelieHnn Yy4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI ISl MOCTPOCHHUS
1300pakeHU B MJIOCKOM 3epKajie U coOMparomien J1H3e;

OPUBOJUTH MPUMEPHl (HAXOAUTh HH(OPMALMIO O MpHUMEpax) MPaKTHUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU AJI1 00ECTIeUEHUs
0€30MacHOCTH MpPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOIO TOBEACHHUS B
OKPYKaIoIIEH CpeIe;

OCYUIECTBJISITh IMOUCK HH(pOpManuu Quanyeckoro cojepxanuss B HHTepHeTe,
CaMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OINPEAEIICHUS
JIOCTOBEPHOCTH MOJYYEHHOH HH(POPMALMM HAa OCHOBE HMEIOLIUXCS 3HAHUW U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIBb30BaTh MpPHU  BBIIOJHEHWH Y4YEOHBIX 3aJaHUi  HAYyYHO-TIONMYJISPHYIO
auTepaTypy (pU3MUECKOro cojep)kaHus, CIPaBOYHbIE MaTepuaibl, PeCypchl CETH
WuTepHer, BiageTh nNpuéMaMy KOHCHEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHMCbMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
uH(MOpPMAIUU U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEPIKAHUS, MyOJIUIHO
MPEACTABIATh PE3YNbTAThl MPOEKTHOM WM HUCCIEN0BATEIbCKON JIESTEIbHOCTH,
IIPY 3TOM T'PAMOTHO MCIOJIb30BAaTh N3YYEHHBIA NOHATUWHBIN anmnapaT U3y4aeMoro
pasznena (U3MKA M CONPOBOXKAATH BBICTYIJIEHHWE TMPE3CHTAMEe ¢ y4EéToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



Y4e0HO — TEeMATHYCCKUH MJIAH

Ne TeMbl KonugecTBo yacoB DIIEKTPOHHBIE
00pa3oBaTeIbH
n/m
BIC
pecypchl
Bcero | 7xkim | 8k | 9ki
1 | ®usuka u e€ posib B MO3HAHUU 6
OKPYKAIOIIEero MUpa
2 | IlepBoHavyanbHBIC CBEICHUS O 5 BUJICOYPOKH
CTPOCHHUH BEIECTBA
3 | JIBmKeHHEe U B3aUMOJICHCTBUC 21 BUJICOYPOKH
TEN
4 | JlaBnenue TBEPABIX Tell, 21 BUICOYPOKH
JKUJIKOCTEHN U ra3oB
5 | PaboTa u MOmHOCTE. DHEpTHUS 12 BUJICOYPOKH
6 | TemoBbIe SIBICHUS 28
[ | DnexkTpuueckre M MarHUTHBIC 37
SIBJICHUS
8 | MexaHnuyeckue sSBIICHHS 40 | BUIEOYpPOKH
9 | MexaHuyeckne KoyieOaHUs W 15 | Bugeoypoku
BOJIHBI.
10 | DnHeKTpOMarHUTHOE TIOJIE U 6 | Bugeoypoku
AJIIEKTPOMATHUTHBIE BOJIHBI.
11 | CBeToBbIC SBJICHUS. 15 | Bumeoypoku
12 | KBaHTOBbIC SIBJICHUS. 17 | Bupeoypoku
13 | IloBTOpHUTEIHLHO-0000IIAIONITUH 9
MOJTYJTh
14 | Pe3epBHOE BpeMms 3 3
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