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MOSICHUTEJBHAS 3ANTMCKA

[Iporpamma no (¢u3MKe Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJicHa Ha OCHOBE MOJIOKEHUW W TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBbI, MPEICTABICHHBIX B
OI'OC OOQ, a Takxke ¢ yu€toM (henepanpHOii pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenopaBanusi yueoHoro npeamera «Dusukay.

ConepxaHue mporpamMMmbl 10 (U3MKE HANpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIMXCA U OPTaHU3alUI0 H3yUYCHUS
Gu3NKM Ha JAESITeNIbHOCTHOM ocHOBe. B mporpamMme mno ¢u3MKe y4UTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpenmera B peanusauuu TpedoBanuiit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM PE3yJIbTaTaM OOy4IeHUS, a TAKKe
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEAMETOB HA YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma 1o ¢u3KMKe YCTaHABIMBAET paclpeieieHrue  yu4eOHOTO
MaTepuaiia To rojaM oOy4yeHuss (MO KJaccaM), TMpejyiaraetT IPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3YyYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUSA
MPEIMETHOTO COICP KaHUS U YUETE BO3PACTHBIX 0COOEHHOCTEN 00yUJaIOITUXCA.

[IporpamMma mo ¢Qusuke pazpaboTaHa C LETbI0 OKa3aHHUS METOIUYECKOU
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMBbl 10 y4eOHOMY ITPEIMETY.

®uzuka SBISETCS CHCTEMOOOPA3yIOIIMM [JIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MIPEIMETOB, OCKOJIBbKY (PM3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OWOJOTHEH, acTpoHOMHUEH W (HU3NUSCKOU
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpAa,
MpeoCTaBsieT HauboJiee SICHbIE OO0Opasibl MNPUMEHEHUS HAy4YHOro MeTojAa
MO3HAHMS, TO €CTh CII0Cc00a MOTy4YeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 raaBHBIX 3a/ad (U3Myeckoro oOpa3oBaHUsS B CTPYKType OOIIero
o0pa3oBaHusi COCTOMT B (POPMHUPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00yJarommxcs.

N3yuenne ¢u3mku Ha 0a30BOM YpPOBHE MPEIOJaracT OBJIAJCHUE
CIENYIONMMUA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTeCTBEHHO-HAYYHYIO

rPaMOTHOCT:
o HAay4YHO OOBSCHSTH SIBJICHUS;
o OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;
o WHTEPIIPETUPOBATH JIAaHHBIC U UCTIOJIb30BATh HAYYHBIE JOKA3aTEIHCTBA

JUISl TIOJTyYEHUS BBIBOJIOB.
Henmu wu3ydyeHuss (PU3MKK Ha YPOBHE OCHOBHOrO 00II€ro oOpa3oBaHUS

onpenenensl B KoHueniuu mnpenogaBaHus ydeOHoro mpenmera «®Duszuka» B

oOpazoBarenbHbIX opranu3anusax Poccuiickoit denepariu, pearn3yronmx



OCHOBHBIE  00I11€00pa3oBaTEIbHBIE MPOrPAMMBbI, YTBEPXKIEHHOW peLICHHEM
Konnernn MunucrepcerBa npocsemienus: Poccuiickoit @enepanunu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-48H).

ey uzyyenust pU3nKU:

o PUOOPETCHUE MHTEPECca M CTPEMJICHUS OOYYalOmUXCS K HAYYHOMY
W3YYCHUIO TIPUPOABI, PpAa3BUTHE WX HMHTCIUICKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

o pa3BUTHE TMPEIACTABICHUH O HAyYHOM METOJC IIO3HAHUSI M

(dbopMHUpOBaHKE UCCIIEIOBATEIHLCKOTO OTHOMIEHUS K OKPYKAIOIITNM SIBJICHUSM;

o (dbopMUpOBaHHE HAYIHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3ydeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKM;

o dbopmupoBaHUe MPEJACTABICHUN 0 PO GUBHKHU TSl pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

o pa3BUTHE TPEJCTAaBICHUHA O BO3MOXHBIX cdepax Oynyuieit
podeCCUOHAIBHOW ~ JIEATENIbHOCTH, CBSI3aHHOM €  (U3UKOW, TMOATOTOBKA K
TanbHEHIIeMy 0OYYSHHUIO B 3TOM HAIPABIICHUHU.

JlocTikeHre ATUX Lelied NporpaMmbl MO (PU3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pazoBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a4aY:

o npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOEHUU BEIeCTBa, O
MEXaHUYCCKUX, TeTNIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SBIICHUSX;

o MIPUOOpPETEHUE YMEHUN OMHUCHIBATH M OOBSICHATH (PU3HUCCKUE SIBJICHUS
C MCTIOJIb30BaHUEM TIOJTyUYCHHBIX 3HAHUM;

o OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacuYETHBIX 3a1ad ¢
UCIIOJIb30BaHUEM buznuecKux MOJIETIeH, TBOPUYECKHUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

o pa3BUTHE YMEHHMM HAOIIOIaTh MPHUPOIHBIC SBJICHUS W BBIIOIHIThH
OMBITHI, JabopaTopHbie pPAOOTBI W OKCIEPUMEHTAIBHBIE HCCICAOBAHUSI C
HCITOJTh30BaHNEM N3MEPHUTEILHBIX PUOOPOB;

o OocBOoeHHE TpUEMOB paboTel ¢ uHpopmaruendn  (HUIUIECKOTO
colepkaHus, BKIIOYass WH(GOPMAIMIO O COBPEMEHHBIX IOCTIKEHUAX (DU3UKH,
aHaJIN3 ¥ KPUTHYECKOE OICHUBAHKME HH(POPMAIINH;

o 3HAKOMCTBO cO cepamMu npopecCHOHAIBHOM  JEeATEIbHOCTH,
CBS3aHHBIMH C (DU3MKOH, WU COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAaHHBIMH Ha
JOCTIDKEHUSX (PU3UYECKON HAYKH.

Ha usydyenue ¢usuku (0a30BBIi ypOBEHb) Ha ypPOBHE OCHOBHOTO OOIIETO
obpasoBanus otBoauTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Heaeno), B 8



kiacce — 68 uacoB (2 waca B Henenmo), B 9 kinacce — 102 vaca (3 yaca B Heaeno).

[Ipensiaraemelil B mporpamMme 1o (u3MKe NepeueHb Ja00paTOpHBIX padboT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIeJIaeT BHIOOp MPOBEICHUS
7a00paTOPHBIX PabOT W OMBITOB C YYETOM HHAMBUAYAIBHBIX OCOOCHHOCTEH
00yyYaroImMXcsl, CIUCKa AKCIEPUMEHTANIbHBIX 3a/JlaHuH, MpejiaraéMbiX B pamMKax
OCHOBHOI'0 TOCYJapCTBEHHOT'0 3K3aMeHa 10 (PU3HUKe.

COJEPXAHUE OBYUYEHUA

7 KJIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHMH OKPYKAKOIIEr0 MHUPA.

®usuka — Hayka O mnpupone. SBieHus npuponbl. OU3HUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, DJIEKTPUIECKUE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIC.

dusnyeckue BeIMUUHBL. M3Mepenue Qusnueckux BenudyuH. dusnueckue
npuoopsl. [lorpemHocts u3mMepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢u3uka u Jpyrue ecTecTBEHHbIE HAyKd U3Yy4aloT MPHUPOLY.
EcTecTBeHHO-Hay4YHBIII METOJ TO3HAHUS: HAOMIOJEHUE, MOCTAHOBKA HAyYHOIO
BOITPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBSICHEHUE
HabrogaemMoro siieHus. Onucanue GU3NYECKUX SIBICHUHN C TOMOILBIO MOJIETCH.

Jemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, JICKTPUUECKUE, MATHUTHBIC, CBETOBBIE
SIBJICHUSL.

2. dusnyeckue npudOPsl U MPOLETYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

1 U (POBBIM MPUOOPOM.
Jlabopamopnwie padbomot u onvimol.

1. OmnpeneneHue 1eHbl ASICHUS Kbl K3MEPUTEIIBHOTO Mpubdopa.

2. N3mepeHne paccTOsSHUM.

3. N3mepenue 00bEMa )XUAKOCTH U TBEPJOTO Tea.

4, OmnpeneneHue pa3MepoB MaJIbIX TEJL.

5. N3mepenue TemmnepaTypbl Py MOMOIIM KUIAKOCTHOTO TepMOMETpa U

JNaTYUKaA TEMIIEPaTyphl.

6. IIpoBeneHue wuccienoBaHusl MO IPOBEPKE THUIIOTE3Bbl: JAIBHOCTH
noJsiéTa 1apuka, MyIEHHOTO TOPU30HTAIbHO, TeM OOJbIle, YeM OOoJbIlIe BBICOTA
IIyCKa.

Pa3nen 2. [lepBoHauyajibHbIE CBEJIEHUSI 0 CTPOEHMH BellecTBA.



CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, HUX pa3mepbl. OnbITh,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBmkeHne wyactull BemecTtBa. CBsA3b CKOPOCTH JABWKECHHSI YacTHUIl C
TemriepaTypoil. bpoyHoBckoe aBmxenue, nuddysua. BzaumopeiicTBue uvacTwil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHple COCTOSIHMS BEIIECTBA: CTPOEHUE Ia30B, KUIAKOCTEN U TBEPIBIX
(kpucTaymmyeckux) Ten. B3anMOCBSI3b MEXIy CBOMCTBAaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaoGmronenre OpoyHOBCKOTO JIBHYKCHHUS.

2. Hab6monenne nuddysum.

3. Habnrogenue  siBIIeHUN, OOBACHSIOIIMXCS  NPUTSHKEHUEM  WJIU

OTTAJIKUBAaHUEM YaCTHII BEIICCTBA.
Jlabopamopnwie padbomol u onvimol.

1. OneHka pauameTrpa aroMa METOAOM pAIOB (C  HMCHOJB30BaHUEM
dboTorpaduii).

2. OmnbITHI 110 HAOIOAEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnpiTbl 1O  OOHApYXEHUIO  JEHUCTBHUS CHJI  MOJIEKYJISIPHOIO
MPUTSHKEHUS.

Pa3znen 3. /IBU:KeHHe H B3aUMOAECTBHE TeJl.

Mexannueckoe ABmkeHue. PaBHOMEpHOE M HEpPaBHOMEPHOE JIBUKECHHE.
Cxopoctb. CpeliHsisi CKOPOCTh MPH HEPABHOMEPHOM JABMXKEHHUH. Pacuér myTtu u
BPEMEHU JIBUKECHUS.

SBneHne wHepuuu. 3aKOH WHEpIUU. B3anmoneicTBue Ten Kak IMpUYMHA
M3MEHEHHSI CKOPOCTH JBWKEHHs Tel. Macca Kak Mepa HWHEPTHOCTH Tena.
[InmoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B EIUHHIIC
00bEMa BelEeCTBA.

Cuita KaK XapakTepUCTHKA B3anMoaeucTBusA Tenl. Cuiia ynpyrocTd U 3aKOH
I'yka. U3mepeHne cuiibl ¢ TMTOMOIIBK) JUHAMOMETpA. SIBIIEHUE TATOTEHHS U CUja
TskecTd. Culla TSbKeCTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CUJI, HapaBJIEHHBIX MO OJHOW TpsiMOW. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOJbKEHU U TPEHUE MOKOos. TpeHne B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaOmronenne MeXaHUUYeCKOT0 IBMKEHUS Tea.

2 N3mMepenne CKopoCTH NPSIMOJIMHEMHOTO JIBUKEHMUS.

3. HabGnronenue siBjeHUS MHEPIIAH.

4 HaOmronenre n3MeHeHus: CKOPOCTH TIPU B3aMMOICHUCTBUM TEJ.



S. CpaBHeHUE Macc 1O B3aUMOJICHCTBUIO TET.

6. CnoxeHue cuil, HalpaBJIEHHBIX MO OJHON NPSIMOiA.

Jlabopamopnwie padbomol u onvimol.

1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B
KUIAKOCTH, MOJIEIH SJIEKTPUYECKOTO aBTOMOOUIIS U TaK Jajee).

2. OnpeneneHue cpeHer CKOPOCTH CKOJIBKEHUS OpyCcKa WIIH [apHKa o
HaKJIOHHOW IUIOCKOCTH.

3. OnpeneneHue IIOTHOCTH TBEPOTO TeEA.

4, OnBbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh pPaCTSHKEHUS

(medopmarun) Mpy>KUHBI OT MPUIOKEHHON CHITHI.

S. OMnBIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKECHUS
OT BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. JlaBineHue TBEPABIX TeJ, KHIAKOCTEH U ra3oB.

Hanenue. CriocoObl yMEHBILICHHS M YBEJIMUEHUS J1aBiieHus. [laBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00BEMa, TemmepaTypbl. llepemaua paBneHus
TBEPABIMU TEJAMHU, XUIAKOCTIMH U Ta3amu. 3akoH Ilackamg. [lHeBmaTmueckue
MAaIIuHbI. 3aBUCUMOCTh JABJCHUS >KHJIKOCTH OT TIIyOWHBI. [ MapocraTuyeckuid
napanokc. Coobiaromuecs cocyabl. [ uapaBinueckiue MEXaHUu3MbI.

AtMocdepa 3emnu u armocheproe naBineHue. [IpuduHbI CylecTBOBaHUS
Bo3AylHOM oOonouku 3emun. OnbiT Toppuuemmu. N3mepenue atMmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUSI OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOro 1aBJICHHUS.

JlelicTBHE )KUJIKOCTH M T'a3a Ha NMOTPYKEHHOE B HUX TEJO. BeITasKMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBiaeHUs KUJIKOCTBIO U TA30M.
Coobmiaroiuecst CoCyabl.

['mppaBnuyeckuii nmpecc.

[IposiBrieHue eUCTBUS aTMOC(PEPHOTO TaBICHUS.

oSk owbdE

3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIIBI OT 00bEMa TOTPYKEHHON YacTH
T€Ja U MJIOTHOCTHU KUIKOCTH.

1. PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITCCHEHHOM KUIKOCTH.

8. YcnoBue 1aBaHMS TeEN: IUIABAHUE WM TMOTPYKEHHE TEI B
3aBUCHUMOCTH OT COOTHOIIICHMS INIOTHOCTEU Teja U KUJIKOCTH.

Jlabopamopnwie padbomol u onvimot.

1. HMccaenoBanue 3aBUCHMMOCTM Beca Tejla B BOJEe OT 00bEMa
MOTPYKEHHOU B KUJIKOCTh YACTH TeEJA.



2. OnpeneneHue BBITAJIKABAKOUIEH CWIblL, JCHCTBYIOUIEH Ha TeEJoO,
NOTPYKEHHOE B KUAKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JIEUCTBYIOIIEH Ha
TEJO B KUJKOCTH, OT MacChl TeJa.

4. OneITHl, JAEMOHCTPUPYIOIIHAE 3aBUCUMOCTH BBITAIKUBAIOIIECH CHUIIBL,
JEUCTBYIOUIEN Ha TEJO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOW B KUAKOCTh YaCTU
T€JIa U OT INIOTHOCTHU KUJIKOCTH.

S. KoHncTpynpoBanne apeomerpa WM KOHCTPYHPOBAHUE JIOAKH H
OIIpELICIIEHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTB. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocThle MeXaHWU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio
paBHOBecus pblyara. [IlpuMeHeHne nmpaBuia paBHOBECHUS pblyara K OJIOKY.
«3omotoe mpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY 1 TEXHUKE.

Mexanuueckass sHeprus. KuHeTmdeckas © INOTEHUUANbHAs DHEPTUS.
IIpeBpalieHure 0IHOrO BUAA MEXAaHUYECKOW SHEPTUU B IPYTOi. 3aKOH COXPAaHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. [IpuMepbI TPOCTHIX MEXAaHU3MOB.

Jlabopamopnvie padbomot u onvimol.

1. OmnpeneneHue padoThl CUITBI TPEHUS TTPU PABHOMEPHOM JIBHXKCHUHU
T€Ja N0 TOPU30HTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycnoBUil paBHOBECHS phluara.

3. N3mepenne KII/I HaKTOHHOM TIIOCKOCTH.

4, N3ydeHne 3aKkOHA COXpaHEHN MEXAHUYECKON YHEPTHH.

8 KUIIACC

Pa3neus 6. TensioBble siBJIeHMSA.

OCHOBHBIE TIOJOKEHHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OINBITBI, MOATBEPKIAIOIINAE
OCHOBHBIE TI0JIOXKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mopnenn TBEPAOro, >KMIKOIO M Ta3000pa3HOTO COCTOSIHMM BEIECTBa.
Kpucramnuueckue u amopdubie Tena. OObICHEHHE CBONCTB ra3oB, KUJIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TOJOXKEHUN MOJIEKYJISIPHO--KUHETUUECKOU TEOPHUH.
CmaumnBaHKe U KalWUISIPHBIE SIBJICHHS. TEMIOBOE pacIuPEHNE U CHKATHE.

Temneparypa. CBs3b TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKCHHS
yactull. BuyTpennsis sneprusi. CiocoObl M3MEHEHUsI BHYTPEHHEH YHEPTHH:



Terionepeaaya u COBEpIIEHUE paboTHI. Buabt TeIUIoNepeauu:
TEITIONPOBOIHOCTh, KOHBEKIMS, U3JIyUEHHUE.

KonuyecTBo TeminoTel. YaenbHasl TEIIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE€ paBHOBECHE. YpaBHEHHE TemuioBoro OanaHca. [lmaBnenue
OTBEPACBAHNE KPUCTAJUIMYECKUX BEIIECTB. YIEJIbHAS TEIUIOTA ILJIABJICHHUS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kumnenwe. YaenbHash TemioTa
napooOpa3oBaHus. 3aBHUCHUMOCTh TEMIIEpaTyphl KHUIEHHS OT aTMOC(epHOro
JABJICHUSL.

BrnaxnocTts Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHAs TEIIOTa CTOPaHHUS.

[TpuHuunel paboThl TemioBbix aurateneit KIIJ[ TerstoBoro aBuraresns.
TennoBble ABUTATENN U 3a1IUTA OKPYKAKOUIEN CPEBI.

3aKOH COXpAaHEHUS U IPEBPALEHUS SHEPTUU B TEILIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1. Hab6nronenne OpoyHOBCKOIO IBUKEHUS.

2. HaGmonenune nuddysumu.

3. HaOmronenue siBeHnid CMauuBaHUS U KaUJUISIPHBIX SIBJICHUIA.

4, HaGrogeHue TemioBoro pacuimpeHus Tell.

S. W3meHeHne NaBlieHHs ra3a Mpu W3MEHEHHH 00BhEMa W HarpeBaHUU
WJTU OXJIQXKJICHUH.

6. [IpaBuna nzMepeHus: TeMIepaTyphl.

1. Bunae! rennonepenaym.

8. OxJtaxIeHUe MPU COBEPILICHUH PaOOTHI.

Q. HarpeBanue npu coBepiiieHUH paOOThl BHEITHUMH CHJIAMH.

10. CpaBHeHHE TEIIIOEMKOCTEHN pa3IMYHBIX BEIIECTB.

11. HaGmrogeHue KUTICHUS.

12. HaGmropeHue MOCTOSHCTBA TEMIIEPATYPHI TIPH TIABJICHUU.
13. Moaenu TemIOBbIX IBUTaTEIEH.

Jlabopamopnwie padbomol u onvimeol.

1. OneiThl 1O  OOHAPYXKEHUIO  JEUCTBHUS CHJI  MOJICKYJISIPHOTO
MPUTSKECHMUS.

2. OMnBITHI IO BBIPALIMBAHUIO KPUCTAILIOB TIOBAPEHHOM COJIM WIIM caxapa.

3. OneITHl 10 HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH
U TBEPIBIX TEI.

4, Omnpenenenue AaBieHUs BO3Ayxa B OaJIOHE INPHUIIA.

5. OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3yXa OT €r0

00bEMa M HArpEeBaHUS WA OXJIKICHHUS.



6. [IpoBepka THUIOTE3bl JTWHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJOWKA
KUIKOCTH B TEPMOMETPUUECKOUN TpyOKe OT TeMIIEpaTyphl.

7. HabGnronenue n3MeHeHus BHYTpEHHEN SHEPTHUH Tella B Pe3yJibTaTe
Teruionepeaayu U paboThl BHEIIHUX CHUJL.
8. HccnenoBanue sBJI€HUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOHON U

ropsiueu BOJBI.

9. OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOrO BOJON MpHU
TEII000MEHE C HarpeThIM METAJUTMYECKUM IIMIIUHIPOM.

10. Ompexpenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.

11. HccnenoBanue npoiiecca UCTIAPEHUS.

12.  OmnpeneneHre OTHOCUTEIHLHOM BIIaKHOCTH BO3AyXa.

13. Omnpenenenue yeabHON TEIIOTHI TUIABJICHUS JIbJA.

Pa3nen 7. DinekTpuyeckue U MATHUTHBIE SIBJIEHUSI.

OnexkTpu3aums Ten. [[Ba popa 3JIEKTpUUECKHX 3apsanoB. B3ammonenicTBhe
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsII0OB U PACCTOSIHUS MEXK]TY T€IIaMU).

OnekTpuueckoe noisie. Hanpssk€HHOCTh 3nekTpudeckoro mnoss. [IpuHiomn
CYTIEPIIO3UIINH YTEKTPUUECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu >5meKTpudecKux 3apsaoB. DIEMEHTAPHBIN AIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBomHMKM W JIHUAJIEKTPUKUA. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCJIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKA.
McTouyHMKN TMOCTOSHHOTO TOKa. JIGHCTBHS SIEKTPHYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B JKUJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuna TokKa. DJNEKTPUUYECKOE  HAIPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIEJIBHOE CONMPOTUBIIEHUE BENIECTBA. 3akoH OMa
s ydactka nenu. [locnenoBarenbHOE M MAPAIIENBHOE  COCAMHEHHE
MTPOBOJAHUKOB.

PaGota u MOIHOCTH AJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHma.
DneKTpuUYecKre 1enH U MOTPeOUTeNn eKTpuUeckoi sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHblE ~ MarHUTHL.  B3anMOJENCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarHuTHOE 1osie 3eMJIM U €ro 3HaYeHue Uil )KU3HUA Ha 3eMIl€.
OneiT  Opcrena. MarauTHoe 1oJie  AJEKTpUYECKOro Toka. lIpumeHeHwne
AJEKTPOMArHWTOB B TEXHUKE. /[eliCTBME MAarHUTHOTO TOJII HA IPOBOJIHHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA. MCMOnp30BaHME JJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.



Oneitel @apanes. SABneHue anekTpoMarHuTHON nHAyKuuu. [Ipasuiio Jlenna.

DneKkTporeHeparop. CnocoObl  MOJMy4YEHUs  DIIEKTPUYECKOW  DHEpPruM.
DJIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpauyuu.

1. DneKkTpu3anus Tel.

2. JIBa poja SIEKTPUUECKUX 3apsiioB M B3aUMOJICHCTBUE 3apsiKEHHBIX
TeN.

3. Y CTpOMCTBO U AEUCTBHE DIEKTPOCKOIIA.

4, DnekTpocTaTHdecKast HHIYKITHS.

d. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.

6. [TpOBOJTHUKY U JTUAIIEKTPUKHU.

7. MopaenupoBaHue CUIIOBBIX JUHUAN 3JIEKTPHUYECKOTO TTOJIS.

8. M cTOYHMKM TOCTOSIHHOTO TOKA.

9. JIeficTBUA 3IEKTPUYECKOr0 TOKA.

10. DnekTpuyecKHil TOK B KUIKOCTH.

11. Ta30BsIii pa3ps.

12. HW3mepeHue cuiibl TOKa aMIIEPMETPOM.

13. H3mepenwue 3IEKTPUIECKOTO HANPSKEHUSI BOTBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHU.

15. B3sauMopeicTBUE MOCTOSIHHBIX MarHUTOB.

16. MopaenupoBaHue HEBO3MOKHOCTH pPa3/IeICHUS MOTOCOB MarHUTA.

17. MopenupoBaHNE MAarHUTHBIX MTOJICH MMOCTOSTHHBIX MAarHUTOB.

18.  OmmpIT OpcTena.

19. MarauTHOE 1oyie TOKa. DJICKTPOMArHHmT.

20.  JleticTBHE MarHUTHOTO TOJISl HA POBOJIHUK C TOKOM.

21. DnekTpoaBuraTeNb MOCTOSTHHOTO TOKA.

22. HccnenoBaHue sIBJICHUS dJIEKTPOMArHUTHONW WHIYKITUH.

23.  Omnbitel @apajes.

24. 3aBHCHMOCTH HAlpaBJIEHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBECHHUSI.

25.  DIIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie padbomot u onvimol.

1. OneITB M0 HAOIOACHUIO AJICKTPHU3AlMNA TE MHAYKIIUEH W TIpH
CONPUKOCHOBEHMH.

2. UccnenoBanue neUCTBUS SJIEKTPUYECKOTO MOJISI HA TPOBOJIHUKHU U
JTUDJICKTPUKH.

3. COopka u mpoBepKa pabOThI AJESKTPUUESCKOM 1SN IMTOCTOSHHOIO TOKA.

4, W3mepenne u perympoBaHue CUIIbl TOKA.



5. W3mepenue u peryaupoBaHue HAMpsKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UYILIETO Yepe3 PEe3UCTOp, OT
COTIPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

7. OneITbl,  JEMOHCTPUPYIOUIME  3aBUCUMOCTh  3JEKTPUUYECKOTO
COTIPOTUBIICHUSI MPOBOJHMUKA OT €r0 JUIMHBI, IUIOMAAN TMOMEPEYHOTO0 CEUEHUs U
MaTepuana.

8. [IpoBepka mpaBuiia CIOKEHUS HAMPSHKEHUW TPU MOCIEI0BATETLHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuiia AJisi CHIIBI TOKA MPH MapayieTbHOM COSIUHEHUU
PE3UCTOPOB.

10. Ompenenenne pabOTHI BIEKTPUYECKOTO TOKA, HAYIIETO Yepes
pe3ucTop.

11. OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISEMONW Ha
pe3ucrope.

12. HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO 4Yepe3 JaMIIOUKY,
OT HaIpsDKEHUS Ha HEH.

13. Ompenenenue KI1J[ narpeBarems.

14. HccnemoBaHne MarHUTHOTO B3aMMOJICHCTBHS MIOCTOSTHHBIX MArHUTOB.

15. H3yueHme MArHUTHOTO TIONS TOCTOSHHBIX MArHUTOB TIPH UX
00BEMHEHUY U Pa3/ICICHUN.

16. HccnemoBaHue MAEWCTBHUA DIIEKTPUYECKOTO TOKAa HAa MAarHUTHYIO
CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbl B3aMMOICHCTBUS
KaTyIIK{ ¢ TOKOM U MarHuTa OT CUJIbI TOKA Y HAIIpaBJICHUS TOKA B KaTYIIIKE.

18. UM3yueHue neiCTBUS MATHUTHOTO TOJIA HA MPOBOIHUK C TOKOM.

19. KoucTpyupoBanue u usyueHue paboThl dJIEKTPOIBUTATES.

20. UMsmepenue KII]I snexTpoaBurarenbHOM yCTaHOBKH.

21. OmnbITel O HMCCIAEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHIYKIIMH:
MCCIIeIOBaHNE N3MEHEHU 3HAYCHHS U HAIIPaBIECHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3gen 8. Mexannueckue siBJIeHHUS.

Mexannueckoe ABWXKeHUE. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHMXKEHUSI. PaBHOMEpPHOE MPSIMOJIUHENHOE
nBmxeHne. HepaBHoMepHOE NpsAMOJIMHENHOE ABWKEeHUE. CpeaHssi 1 MTHOBEHHAas
CKOPOCTh TeJla TPU HEPABHOMEPHOM JIBMKECHUMU.

VYckopenue. PaBHOyckopeHHOE mpsiMonmHelHOe JBmkeHue. CBOOOIHOE
nageHue. OneItel ['annnest.



PaBHOMepHOE nBMKEHHME MO OKpYykHOCTH. [lepmon u wactoTa oOpaiieHus.
JIuneiHas u yrioBasi CKOpocTH. LIEHTpoCTpeMUTEIBHOE YCKOPEHHE.

IlepBbiii 3axkoH HeroTtona. Bropon 3axkoH Heroortona. Tperuin 3axkoH
HprotoHa. [IpuHIMI CYNIEPIIO3ULIMN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMSs: cuja TPEHUS CKOJbXKEHUS,
CUJIA TPEHUS ITOKOs, IPYTHUE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOAHOIO
nageHus. JlBwkenue ruraHer BOkpyr ComHpa. IlepBas kocMmuueckas CKOPOCTb.
HeBecoMoCTh U meperpysKu.

PaBHOBecne MarepuanbHON TOUKH. AOCONIOTHO TBEpPHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIUVIEHHON OChIO BpalieHus. MomeHT cuibl. LleHTp TsxecTu.

Nmnynece tena. M3menenne nmnyinbea. VMmynse cunbl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannyeckass pabora U MOIIHOCTh. PaboTa cuil TSKECTH, YHOPYTrOCTH,
TpeHus. CBs3b d3Hepruu u padotsl. [loTeHnnanbHast SHEPrUs Tena, NOJHATOrO Hajl
ITIOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus CKaTtou NnpykuHbl. Kunernyeckas
sHeprus. Teopema O KMHETMYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHWYECKOU

SHEPIUH.

Jlemoncmpayuu.

1. HaOnronenne MexaHW4ecKoro JABMKEHHUS TeJla OTHOCUTENIBHO Pa3HBIX
TEJI OTCYETA.

2. CpaBHeHUE NyTE€l U TPACKTOPUIN JIBUKEHUS OJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

3. N3mepenre CKOpOoCTH U YCKOPEHUS TPSIMOJIMHEHHOTO JIBUXKEHUS.

4, HccnenoBanrie Npu3HaKOB PABHOYCKOPEHHOTO JBUKECHHUS.

5. HabGnronenue nBrkeHust Tea o OKPY>KHOCTH.

6. HaOmronenne MeXaHMUECKUX SBJICHUM, MPOUCXOISIIUX B CHUCTEME

orcuéra «Temexka» mpu €€ paBHOMEPHOM H YCKOPEHHOM  JIBI)KCHHUH
OTHOCUTEILHO KaOMHETa (PU3UKH.

1. 3aBUCHUMOCTh YCKOPEHUSI TeJla OT MAacChl Tela M JCHCTBYIOIIEH Ha
HETO CHJIBI.

8. Hab6nronenue paBeHCcTBa CHIT TTPU B3aUMOJICHCTBUMN TEN.

9. M3meHeHne Beca Tea Ipu YCKOPEHHOM JIBUKEHUH.

10. Ilepemaua ummnyibca Mpu B3aUMOJEHCTBUU TEN.

11. IIpeoOpa3oBaHus SHEPTUU MTPU B3AUMOJEHCTBUU TEN.

12. CoxpaHeHue UMITyJIbCca IIPU HEYPYTrOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbca IIPHU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
14. HabGmroaeHue peakTUBHOTO JBUKECHHUS.



15. CoxpaHeHre MEXaHUYECKOU SHEPTUH MPU CBOOOTHOM MAJACHUU.

16. CoxpaHeHHE MEXaHWYECKOM SHEPruu TMpU JBHKEHUU Teja I0A
JNEUCTBUEM IIPY/KHUHBI.

Jlabopamopnwie padbomosl u onvimot.

1. KoncTpynpoBanne  TpakTta g pasroHa M JAJbHEWIIEro
PAaBHOMEPHOTO JIBUJKEHHUS IAPUKA UITU TEJIEKKH.

2. Omnpenenenne cpeHeld CKOPOCTU CKOJIBKEHMs OpycKa WU ABUKEHUS
IIapUKa 110 HAaKJIOHHOW IIJIOCKOCTH.

3. Omnpenenenne yCKOpPEHMs Tella IPU PaBHOYCKOPEHHOM JBMKEHUU 110
HAKJIOHHOW IIJIOCKOCTH.

4, HccnenoBaHnve  3aBUCMMOCTH  NOYTH  OT  BpPEMEHHU npu
PaBHOYCKOPEHHOM JIB’KEHUU 0€3 HayalbHON CKOPOCTH.

S. [IpoBepka rumoTe3bl: €clid IPU PAaBHOYCKOPEHHOM JBW)XEHUH O€3
HAa4aJIbHOM CKOPOCTH IIyTH OTHOCATCA KakK psJ  HEYETHBIX 4YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

6.  UccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JIABJICHUS.

7. Ompenenenue kodpGUIHEHTA TPESHUS CKOIBKEHUSI.

8.  Omnpenenenue xECTKOCTHU MPY>KUHBI.

9.  Ompenenenue pabOTHl CHIBI TPEHHSI MPH PABHOMEPHOM JBIIKCHUH

TeJa 10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Ompenenenue pabOTHI CUIBI YOPYrOCTH TpH TOABEME TIpy3a C
HCIIOJB30BaHUEM HETIOIBUKHOTO U TTOJABUKHOIO OJIOKOB.

11. H3ydeHue 3aKOHA COXpaHEHUS YPHEPTHUU.

Pa3znen 9. Mexannueckue KoJieOaHUs U BOJTHBI.

Konebatenbnoe nBmwxenne. OCHOBHBIE XapaKTEPUCTUKU  KOJEOaHMIL:
[IEpUOJ, YaCTOTa, aMIUIMTyAa. MaTeMaTU4eCKuid U TPYKUHHBIA MaATHUKHU.
[IpeBparienue sHeprun Mpy KoaedaTeTbHOM JABUKCHUH.

3aryxatouue  koineOaHus.  BeiHyXkzaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckne BOdHBI. (CBOHCTBA MEXaHWYECKHMX BOJIH. [IpoposibHble U
MONepeyYHble BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ PpacHpOCTPaHCHHUS.
MexaHnuecKkre BOJIHBI B TBEPJIOM TEJIE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKoOCTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenne xoineOaHuil TEI MO AEHCTBUEM CHJIIBI TSKECTU U CUJIBI
YIOPYTOCTH.

2. Habmonenue konebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.



Hab6nronenune BRIHYXKACHHBIX KOJI€OaHMI U pe30HAHCA.
Pacnpoctpanenue npooJibHBIX ¥ OTIEPEUYHBIX BOJIH (Ha MOJICIIH ).
HaOnroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o ok w

AKYCTUYECKHI pe30HaHC.
Jlabopamopnwie padbomosl u onvimot.

1. OmnpeneneHue 4acToThl M TNEpHoJa KojaeOaHWl MaTeMaTH4eCKOro
MasiITHUKA.

2. OnpeneneHue YacToThl W Nepuoja KoJieOaHUW  MPYKHUHHOIO
MasiITHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJa KoJeOaHUM MOABEHICHHOTO K

HUTH Tpy3a OT JJIMHBI HUTH.

4, HccnenoBanrie 3aBUCMMOCTU TepUOJa KOJI€OaHUN MPYKUHHOTO
MasgTHHKA OT Macchl rpysa.

S. [IpoBepka HE3aBUCUMOCTH MEPUO/Ia KOJeOaHH rpy3a, MOIBEIIEHHOTO
K HUTH, OT MaccChl rpysa.

6. OmnbITEl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb Iepuoja KojeOaHUit
IPYXUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH NPYKHUHBI.

7. N3mepenune yckopeHus: CBOOOIHOIO MaJIeHusl.

Pa3nes 10. DiiekTpoMarHuTHOE 1oJie ¥ 3J1eKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »smeKTpoMarHUTHBIX BOJH. Fcnosb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.

OnexTpomarHuTHas npupoaa ceera. CKopocTh cBeTa. BoHOBBIE CcBOWCTBa
CBETA.

Hemoncmpauuu.
1. CBOMCTBA ANEKTPOMATHUTHBIX BOJIH.
2. BosnHOBEIE CBOIICTBaA CBETA.

Jlabopamopnwie padbomol u onvimol.

1. N3ydyeHnne CBOUCTB  DJIEKTPOMArHUTHBIX BOJIH C  TTOMOIIBIO
MOOMIIBHOTO TeedoHa.

Pa3nen 11. CBeToBbIe IBJICHUS.

JlyueBas MOJIEITb CBeTa. Hctounukn CBETA. [IpsimosHEliHOE
pacnpoctpanenue cBera. 3atmMeHusa Connua u JIlynsl. Otpaxenne csera. [Lnockoe
3epKayio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpesioMjeHUs cBeTa. [losiHOe BHYTpEeHHeEe
OTpakeHHE cBeTa. VCnonp30BaHME TIOJHOTO BHYTPEHHErO OTPaXEHUS B
ONTHUYECKUX CBETOBOAAX.



Jluaza. Xox mydeit B numH3e. Ontmueckas cuctemMa (oroanmapara,
MHKPOCKOIIAa M TeJlecKoma. [7a3 Kak onTudeckas cHcTema. baum3opykocTs u
JAJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekrp. OmnbiTel HptoTona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBera.

Hemoncmpauuu.

1. [IpssMOTMHEWHOE PACIIPOCTPAHEHUE CBETA.

2. OTtpakeHue cBeTa.

3. [lonyyenne wu300pakeHH B IJIOCKOM, BOTHYTOM U BBIIIYKIOM
3epKajax.

[Ipenomnenue ceera.
OnTuuecKkuii CBETOBO/I.

4

5

6. Xo tydeil B coOMparoliei TuH3e.

7 XO0J Ty4yer B pacCEUBAIOIIEH JINH3E.

8 [Tonyyenune n300paxxeHui ¢ MOMOIIBIO JIMH3.

9 [TpuHun neiictBus QoToarmapaTa, MUKPOCKOINA U TEJIECKONA.
10. Mopguens rinasa.

11. PaznmoxkeHue 6e0ro cBeTa B CHEKTP.

12.  TlomydeHnue 6esoro cBeTa MpH CIOKEHUHU CBETA PA3HBIX LIBETOB.
Jlabopamopnsie padbomot u onvimol.

1. HccnenoBanrie 3aBUCMMOCTH YIla OTPAKEHUSI CBETOBOIO Jy4ya OT

yrJia MajicHusl.

2. N3yyenune xapakTepUCTUK H300paKeHUs TMpeAMETa B  IUIOCKOM
3epKale.

3. HccnenoBanue 3aBHCUMOCTH yTriia MPEJIOMIICHUS CBETOBOTO JIyda OT
yria majieHus: Ha TPAHUIIEe «BO3IYX—CTEKIION.

4, [Tonyyenune n300paxeHuil ¢ MOMOIIbIO COOUPAIOILEH JIMH3BI.

5. OnpenencHue  (GOKYCHOTO PACCTOSHUS W ONTHYECKON  CHIIBI
coOuparomie JTUH3bI.

6. OnBITH TIO PA3IOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITH IO BOCTIPUSTHIO I[BETA TIPEIMETOB MPU WX HAOIIOICHUN Yepe3

IIBETOBbIE (DUITHTPHI.

Pasznea 12. KBanToBbie ABJICHHUSA.

Omnwitel Pesepdopaa u minanerapHas monaens atoma. Monens atoma bopa.
Hcnyckanue u nornomnieHue cBera atomoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydeHus. CTpoeHue aTOMHOTO
sapa. HykionHas wmogmens aromMHoro suapa.  HW3oromsl.  PagnoaktuBHBIE
npespamieHus. [lepuoa nmomypacraga aTOMHBIX SIIEP.



SAnepHble peakuuu. 3aKOHbBI COXPAaHEHHMs 3apsiA0BOTO M MAacCOBOTO YHCEI.
DOHeprusi cBA3M aToMHBIX snep. CBs3p Macchl M 3Hepruu. Peakumu cuHTE3a U
nenenus sauep. Ucrounuku 3aeprun CostHIa U 3BE3 .

Anepnas sHepreTuka. [lelicTBUS paguOaKTHUBHBIX H3JIYyYCHHU Ha >KUBBIE
OpraHU3MBI.

Hemoncmpauyuu.

CrexTpbl U3Ty4EeHUS U TOTJIOIICHUS.
CrekTpbl pa3IMYHbIX Fa30B.

CnexTtp Bogopoa.

HabGnronenue TpekoB B kamepe BusbcoHna.
Pabora cuéTuyrka HOHU3UPYIOITUX U3TyUCHUH.

o Ok wWwh R

Perucrpanus u3mydeHust IpUPOIHBIX MUHEPAIOB U MMPOIYKTOB.
Jlabopamopnwie padbomol u onvimol.

1.  HaGmroneHue CIUIONIHBIX U JTUHEHYATHIX CIIEKTPOB U3ITYYCHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTHIIBI IO TOPMO3HOMY
nyTH (1o ¢poTorpapusm).

3. N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOLYJIb.

[ToBTOpUTENHEHO--0000ITAOIIINIMA MOAYJb npeaHa3HaueH IS

CUCTEMaTH3allMM U  OOOOIIEHHS TMPEAMETHOTO COACpPX AaHUS M ONbITa
AESTeNbHOCTH, MPUOOPETEHHOTO NP U3YUYEHUHU BCETO Kypca (DU3HMKH, a TAaKKe IS
MOJTOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY OK3aMeHy 1O (U3HUKe IS
00y4Jaronuxcsi, BRIOPABIIMX ATOT YY€OHBIN MpEIMET.

[Ipu u3ydeHun 1aHHOTO MOAYJIS PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEeUUBAETCS JOCTUKEHHUE NMPEAMETHBIX U
METanpeaMETHBIX  IUIAHUPYEMBIX  Pe3yabTaToB  oOyueHus, (popmupyercs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIEAOBAHUS
SBIICHUN TIPUPOABI U TEXHUKH, OBJIAJICHWE YMEHUSMHU OOBACHATH (UINUYECKUE
SBIICHUS, TPUMEHsS TIOJyYCHHBIE 3HAHWA, pelarh 3aJa4d, B TOM YHCIE
KauyeCTBEHHbBIE U KCIIEPUMEHTAIIbHBIE.

[TpuHIMIIHATBHO AESITETLHOCTHBIN XapakTep JaHHOTO pa3jelia peaau3yercs
32 cu€T TOro, uro OOydarloluecs BBINOJHAIOT 3aJaHusi, B KOTOPBIX WM
npesiaraeTcs:

Ha OCHOBE TIONYyYEHHBIX 3HAHWM pAaclo3HaBaTh W HAy4YHO OOBICHATH
duznyeckue SIBICHNUS B OKPYXKAIOIICH MPUPO/IE U TIOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIIENOBAaHUS (PU3UUECKUX SIBJICHUN, B TOM
qyCIie 711 IPOBEPKU TUTIOTE3 U TIOTyUEHUSI TEOPETHUECKUX BHIBOJIOB;



OOBSICHATH HAay4YHBIC OCHOBBI Hanbojee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPECMCHHbIX
TCXHOHOFHﬁ, HarIpuMcEp, MPAKTHICCKOI0 HMCIIOJIb30BaAHUA PA3JIMYIHBIX UCTOYHUKOB
OHCPIrur Ha OCHOBC 3aKOHAa IPCBpAICHUA W COXPAHCHHA BCEX HM3BCCTHBIX BHUIOB
OHCPIrun.

IHVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne Gpu3nku Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHMsI HApPaBICHO
Ha JOCTHKCHHE IMYHOCTHBIX, METAPEMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesymprare wu3ydeHus GU3NKA HAa YPOBHE OCHOBHOTO  OOIIETO
oOpazoBaHus y oOyuaromierocs OyayT cpopMHUpPOBaHBI CIEIYIONINE JIUYHOCTHBIE
pe3yNbTaThl B YaCTH:

1) NnaTpHOTHYECKOTO BOCTIMTAHMUS:

o MPOSIBICHUE HWHTEpEca K HMCTOPHUM U COBPEMEHHOMY COCTOSHHUIO
poccuiickoil GU3NYeCKOr HAyKH;

o [IECHHOCTHOE OTHOIIEHHE K JOCTHUXKEHUSIM POCCUUCKUX YUEHBIX-
-(pU3UKOB;

2) rpa;KIaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

o TOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B OOCYXKIEHUU OOIIECTBEHHO
3HAYUMBIX W STHYECKHX MpOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM NPUMEHEHHEM
TOCTKEHUM (PU3NKH;

o OCO3HAHHE  BAXXHOCTHM  MOPAJbHO--OTMYECKUX  IPUHLHWIIOB B
NEATENbHOCTU YYEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHMS

o BOCHIPUATUE ICTETHMUECKUX KayecTB (PU3MUECKOM Hayku: eé
rapMOHUYHOT'O IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHUS:

o OCO3HAHME LEHHOCTU (PU3NYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTa
IIO3HAHUSI MHUpPA, OCHOBBI PAa3BUTUSA TEXHOJOIMM, BAXKHEHILIEW COCTAaBIIAIOLIEH
KYJbTYpHI;

o pa3BuTHE Hay4YHOU 110003HATETHHOCTH, UHTEpeca K
UCCIIEN0BATEIBCKOMN €SI TENBHOCTH;

5) ¢opmupoBanus  KYJbTYPbl 310pPOBbSI H  3MOIMOHAILHOIO

OJ1aromoJryums:



o OCO3HAaHHWE IIEHHOCTH Oe3omacHOro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJOTHYECKOM MHpPE, BAXHOCTH TIPAaBWJI OE30MACHOTO IIOBEACHHS Ha
TPAaHCIIOpTE, Ha JOpOTax, C ODJIEKTPUYECKUM U TEIUIOBEIM 00OpyJIOBaHHWEM B
JOMAITHUX yCIOBHSIX;

o c(OpMHUPOBAHHOCTH HABbIKa pe(ICKCUH, TPU3HAHKE CBOETO MpaBa Ha
OIIMOKY W TAKOTO K€ IIPaBa y IPYroro 4eioBeKa;

6) TPyA0BOr0 BOCIIUTAHUSI:

o aKTUBHOC YJaCTHE B PEIICHUH NMPAKTHUSCKUX 3a7a4 (B paMKaxX CEMbH,
00pa3oBaTEIbHON OpraHu3alliM, ropojia, Kpas) TEXHOJIOTHYECKOW U COLUAIbHON
HAIPaBJICHHOCTH, TPEOYIOIMIUX B TOM YHCJIC U (DU3MUSCKUX 3HAHUM;

o UHTEpEC K NPAKTHUECCKOMY H3YYCHHIO NPOQPECCHH, CBSI3aHHBIX C
bu3uKoi;

7) 3K0JIOTNYeCKOTr0 BOCITUTAHMSA:

o OpHUEHTAIHMS Ha MPUMEHEHNE (PU3NYECKUX 3HAHWH IS PEIICHUS 3a1aq
B 00JIacTH OKpYyKalIleld cpepl, IUIAHUPOBAaHUS TIOCTYIIKOB M OIEGHKH UX
BO3MOJKHBIX TTOCIIEACTBHM JIsI OKPYIKAIOIICH CpEeIbl;

o 0CO3HaHHUE TJI00ATBLHOTO XapaKTepa SKOJIOTHUSCKHX MTPOOJIeM M ITyTeH
UX PCIICHUS;

8) aganTanuu K M3MEHSIIOIIAMCS YCJIOBHSIM CONUATbHON W MPUPOTHOI

cpenbl:

o OTPEOHOCTH BO B3aUMOJICHCTBUU TTPH BHITIOJTHCHUH UCCIICIOBAaHUN U
MPOEKTOB (PU3UYCCKOM HAITPABICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSM JIPYTHX;

o MOBBINICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUIECKYIO
JeSITeIbHOCTD;

o noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIE
(bopMyIMpOBaTh UIEH, IIOHATHSI, THTIOTE3BI O GU3HUCCKUX 00BEKTaX U SBIICHUSX;

o OCO3HaHHUE NePUIMTOB COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH B
00J1acTH (PU3HKWY;

o IJTAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (PU3MUYSCKHUX
3HAHUM;

o CTpEMJICHHUE aHaJU3UPOBATh U BBISBISATH B3aUMOCBSI3H TPUPOJIHI,

oO1iecTBa 1 ’KOHOMHUKH, B TOM YHCJI€ C UCIIOJIb30BAHNEM (DU3UUECKUX 3HAHUI;
° OLICHKA CBOUX JEHUCTBUU C YYETOM BIIMSHUS Ha OKPYKAIOLIYIO CpeAy,
BO3MOYHBIX TJI00QJIbHBIX TTOCIEICTBUM.



METAIIPEAMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHusi mporpamMmbl Mo (pU3MKEe Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATENIbHBIC YHUBEPCAIbHbBIE YUeOHbIC ICHCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCaJbHbIE  y4deOHble  JEHCTBUA,  PETYyISATHBHBIC
yHUBEpCaJbHbIE YUeOHbIC ICHCTBUSL.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe NelCTBUSA

Bba3oBble JJoruuyeckue 1elcTBUA:

o BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBNICHMI);
o yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KacCU(pUKAIIMN, OCHOBAHUS

JU1s1 000OIIICHUS U CPAaBHEHUS;

o BBISIBJISAITH 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B paccMaTpUBAEMBIX
(dakTax, JaHHBIX U HAOIIOJEHUSIX, OTHOCSIIUXCS K (U3UUECKUM SIBJICHHSIM;

o BBISIBJIAITH ~ NIPUYMUHHO--CIICJICTBEHHBIE  CBSI3M  TPU  U3YUYCHUU
¢u3nyecKux SIBICHUA U TPOILECCOB, JeNaTh BBIBOJABI C HCIOJB30BAHHEM
JNEAYKTUBHBIX W HWHIYKTUBHBIX YMO3aKJIIOYEHHWH, BBIJIBUTATh THUIOTE3BI O
B3aMMOCBSI3IX (PU3NYECKUX BEITUUHH;

o CaMOCTOATENILHO BBIOMPATh CIOCO0 pelieHus yueOHOM (u3nyeckoin
3a7auyn  (CpaBHEHHME HECKOJbKMX BapUaHTOB pelIeHus, BbIOOp Hauboiee
MOJIXOAIIETO C YUETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccie0BaTe1bcKue AeiicTBUSA:

o UCIIOJIB30BaTh  BONPOCHI KaK  HCCIEIOBATEIbCKUNA  HMHCTPYMEHT
MMO3HAHUS,;
o MPOBOAUTL IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUJIaHY OIIBIT,

HECJIOXKHBIN (DU3UYECKUN IKCTIEPUMEHT, HEOOJIbIIIOE MCCIAEA0BaHNE (DU3UIECKOTO
SIBJICHUS;

o OIICHMBATh Ha TMPUMEHUMOCTh U JIOCTOBEPHOCTH HWH(OpMaIuio,
MOJTyYEHHYIO B X0JI€ MCCIICIOBAHUS WUJIH SKCIIEPUMEHTA,

o CaMOCTOATENLHO  (OPMYIUPOBATh OOOOIIEHUS W  BBIBOABI 10
pe3ynbTaTaM MPOBEAEHHOTO HAOTIOCHMSI, OTIBITA, UCCIICTOBAHUS;

o MPOTHO3UPOBATh BO3MOXKHOE JaNbHEWIIEe pa3BUTHE (PU3NUECKUX
MPOIIECCOB, a TaKXE BBIABUTATh MPEANOJIOKEHUS 00 WX pPa3BUTHH B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:



o NPUMEHATh Pa3JIMYHbIE METOJIbl, MHCTPYMEHThI U 3alpochl MpHU
MOMCKE W 0TOOpe MHGOPMAIMKM WU JaHHBIX C YU4ETOM MPEIOKEHHON y4eOHOMH
dbu3ngeckoii 3a1a4u;

o aHaJIN3UPOBATh, CUCTEMaTU3UPOBATh u MHTEPIPETUPOBATH
nH(}OPMAITHIO Pa3TUYHBIX BUIOB U (POPM MpEICTABICHNUS;

o CaMOCTOATENILHO BBIOMpATh ONTUMANIbBHYIO (OpMY MpeACTaBICHUS
uHbOpMaIlMM U WUIIOCTPUPOBATh pEIIaeMble 3aJadll HECJOKHBIMU CXEMaMH,
JuarpaMMaMH, MHOU rpauKoi U UX KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBIE YHHUBeEPCAJIbHbIE YUeOHbIe 1eiicTBUSI:

o B Xole OOCyXJeHHMs y4eOHOro  MaTepuana, pe3yJbTaToB
71a60paTOpHBIX PabOT M MPOEKTOB 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOn
TEMbl U BBICKA3bIBaTh WJCH, HAICJICHHBbIC Ha PEIICHHE 3aJladyd U MOJJEp>KaHue
0J1arokenaTeabHOCTH OOIICHNUS;

o COTOCTAaBIISITh CBOU CYXKJICHUSI C CYXIACHHUSIMHU JPYIHMX YYaCTHUKOB
auanora, OOHapyKMBATh Pa3IU4He U CXOJICTBO TTO3UITNN;

o BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

o myOJUYHO TIPEACTABIATH PE3yJbTAThl BBIMOTHECHHOTO (DH3UIECKOTO
ombITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOEKTA);

o MOHMMAaTh W  HWCIOJb30BaTh  TPEUMYINECTBA KOMAaHIHOHW W
WHINBUYaTbHON paOOThI MIPHU PEUIEHUU KOHKPETHON (PU3NUECKON TPOOIEMBI;

o NPUHUMATh IEJIH COBMECTHOW JEATEIBHOCTH, OpPTaHW30BHIBATH
JEUCTBUA 1O €€ JOCTIKEHHIO: PacHpelessiTh PO, OOCYXIaTh MPOIECCH U
pe3ynbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

o BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTUTASI KAYECTBEHHOTO pe3yJIbTaTa
10 CBOEMY HAIPaBJICHUIO W KOOPAWHUPYS CBOM ACHCTBUS C JPYTUMH HWICHAMHU
KOMaH/Ibl;

o OIICHMBATh Ka4€CTBO CBOETO BKJIaJla B OOIINIA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSTEIIEHO C(OPMYITHPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHbIC YyHMBEpPCAJIbHbIC Y4eOHbIE A1CHCTBUS

Camoopranusamnus:

o BBISIBIIATH MPOOJIEMBl B JKMU3HEHHBIX M y4EOHBIX CHUTYaIlUsX,
TpeOYIONIUX JI pelieHus PU3NUEeCKUX 3HAHU;

o OPUEHTUPOBATLCA B PA3IMYHBIX IMOJAXO0JAaX MPUHATUS PEIICHUI
(MHOUBHIYATIbHOE, IPUHATHE PEUICHUS B TPYNIE, IPUHATHE PEIIEHUN TPYIIION);



o CaMOCTOSITEJIBHO COCTAaBJISATh aJITOPUTM pelieHus (PU3HUECKOl 3a1a4uu
WIM IUIAaHA HCCIENOBAaHUSA € Y4YETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMble BAPUAHThI pEICHUM;

o Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTD 3@ PELLICHUE.

CaMOKOHTPOJIb, 3MOLMOHANbHBII HHTE/IEKT:

o JaBaTh aJCKBAaTHYIO OLIEHKY CHUTyalldd W MOpeajaraTh IUIaH e¢€
W3MEHEHHS;
o OOBSACHATh TPUYMUHBI JIOCTHKCHUS (HEJOCTHXKEHMs) pe3yJIbTaToB

JeSITeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

o BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHCJIE B XOJ
BBITIOJIHEHUS (DU3MYECKOTO HCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHUBIINXCSI CUTYAIIMM, YCTAHOBJIECHHBIX OMIMOOK, BO3HUKIIIHUX
TPYAHOCTEN;

o OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

o CTaBUTh ce0s Ha MECTO JPYroro 4YeloBeKa B XOJ€ CHOpa WU
JMCKYCCUU Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTroTo;

o MpU3HaBaTh CBOE MPABO Ha OMIMUOKY MPU pelieHnn (U3NIECKUX 3a/1a4
WJIM B YTBEPIKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE e MPaBo APyroro.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 Kjacce NpeJAMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYUYaIOIIMXCS YMEHUM:

o UCIIOJIb30BaTh TMOHATHUS: (U3UYECKUE M XUMUYECKHE SIBIICHMS,
HaOI0eHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AUHULBI (PU3NYECKUX BEITUYMH,
aToOM, MOJIEKyJla, arperatHble COCTOSHUSI BelecTBa (TBEpIOE, IKHUIKOE,
razoo0pa3Hoe), MeXaHHYEeCKOoe JIBIKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE,
OPSIMOJIMHEMHOE), TPAEKTOPHsI, paBHOJICHCTBYIOIAs cuia, Aedopmanus (ynpyras,
MJIaCTUYECKast ), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

o paznuuath sBiaeHus (qud@y3us, TEMIoBOE€ ABMKEHUE YaCTHIL
BEILIECTBA, PABHOMEPHOE [BW)KEHHE, HEPABHOMEPHOE [IBJKEHHE, WHEPIHS,
B3aMMOJICHCTBHE TEJ, PABHOBECUE TBEPIBIX TEJ C 3aKPEIVIEHHONW OCBIO BPAILLEHUS,
neperavya JAaBlICHUS TBEPABIMHU TEJIaMH, XUAKOCTSAMU M Ta3aMu, aTMOC(epHOe
JABJICHUE, TUIABAaHUE TEJI, IPEBPALLIECHNU MEXaHUYECKON SHEPTUHN) IO OMUCAHUIO MX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OMNBITOB, JIEMOHCTPHUPYIOLIIUMX JAaHHOE
(u3nuecKoe sSBIICHUE;



o pacro3HaBaTh IPOSBICHUE HW3YYEHHBIX (PU3MUECKUX SBJICHUH B
OKpY’)KalollleM MHUpEe, B TOM 4YHClie (U3NYECKUE SBICHUS B MPHUPOJAE: MPUMEPHI
JBWKECHUS C PA3IMYHBIMA CKOPOCTSMM B KMBOW M HEXUBOW IPUPOJE, NEUCTBUE
CWJIbI TPEHUSI B IPUPOJIE U TEXHUKE, BIUAHNE aTMOC(HEPHOIO aBJICHUS Ha KUBOM
OpraHu3M, IUJIaBaHUE pbIO, pblYard B TEJE YEIOBEKa, MPU 3TOM MEPEBOAMTH
OPAaKTHUUECKYI0 3aJadyy B Yy4YyeOHYI, BBIICISTH CYIIECTBEHHBIE CBOWMCTBa
(mpu3Haky) GU3NUECKUX SBICHHUIA,

o ONHKCHIBATh HW3YYCHHBIE CBOIMCTBA Tel M (DU3HUECKUE SIBICHMUS,
UCTIONB3YS (PU3NYECKUEe BEMUYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMS,
IyTh, CKOPOCTb, CPEIHSASI CKOPOCTh, CHJa YNPYTOCTH, CUJIAa TSDKECTH, BEC TEIA,
CWJIa TpEHUs, aBjeHue (TBEPIOro Teia, )KUJIKOCTH, ra3a), BHITAIKMBAIOIIAs CUIIA,
MeXaHuyeckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(PQPUIUEHT
MOJIE3HOTO JICMCTBUS MEXaHU3MOB, KUHETUUECKAs! U TOTEHIIMAIbHAS SHEPT U ), IPU
ONKMCAaHUM TPABUIBHO TPAKTOBATH (PU3MYECKHI CMBICI UCIHOJIb3yEMbIX BEJIWYMH,
UX OOO3HAUYEeHHMs] W E€IUHMLBl (PU3NYECKUX BEIMYMH, HAXOOUTh (QOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (DU3NYECKYIO BEIMYUHY C APYTMMHU BEIMYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

o XapaKkTepU30BaTh CBOMCTBA TeJl, (U3NYECKUE SIBJICHUS U IPOLIECCHI,
WCTIONB3Ys MpaBujia CIOXKEHUs Cul (BAOJb OJHOM MpsiMOii), 3akoH ['yka, 3aKOH
[lackans, 3akoH Apxumena, MPaBUIO paBHOBecUs pbiuara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHMYECKOW B3HEpPruH, MpH STOM
JaBaTh CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

o OOBACHATh (PU3NYECKHE SIBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM
Yuci€ MU B KOHTEKCTE CHUTYyallUd MNPaKTHKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH  IPUYUHHO--CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBsicHeHue u3 1-2
JIOTUYECKUX IIIaroB ¢ ONOpPOi Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3NYECKUX SIBJICHUM,
(pu3nYeCKuX 3aKOHA WM 3aKOHOMEPHOCTH;

o pemath pacu€THble 3ajaud B 1-2 nelCTBUS, MCIONB3Ys 3aKOHBI U
(GopMyIibl, CBSI3bIBAIOLIME (DHU3MUECKHUE BEIWYMHBI: HA OCHOBE aHalIM3a YCIOBUS
3a/layd 3alUChIBAaTh KPaTKOE YCJIOBHE, MOJACTABIATH (PU3UUYECKUE BEIUYHUHBI B
(GbopMynbl 1 TPOBOJUTH PACUYETHl, HAXOAUTH CIPABOYHBIE JaHHbIE, HEOOXOIUMBIE
JUIsL pelieHusl 3a7ad, OLIEHMBATh PEAJTUCTUYHOCTh TMOJYYEHHOU (PU3UUECKOU
BEJINYUHBL;

o pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh NpPHU MOMOLIH
(u3HUEeCKUX METO/IOB, B ONTMCAHUU HCCIIEJOBAHUS BBIJCISATH POBEPSIEMOE



NpenoyiokeHne (TUMoTesy), pasiaudath M HMHTEPHPETUPOBATH MOJYyYCHHBIN
pe3ynbTaT, HAXOAUTh OMIMOKH B XOJ€ ONBITA, JAEJIaTh BHIBOJBI 10 €T0 pPE3yJIbTaTaM;

o MPOBOJUTH OMBITBI O HAOMIOACHUIO (U3MYECKUX SIBICHUW WU
¢u3nuecKkux CBOWCTB Tel: (POPMYJIHPOBATH MPOBEpPSIEMbIC MPEANOIOKEHUS,
coOupaTh YCTAHOBKY U3 MPEAJI0KEHHOTO0 000PYI0BaHMsI, 3aMCHIBATh X0/ OMBITA U
(bopMyIHpOBaTh BHIBOIBI

o BBITMIOJIHATH MPSIMbIE M3MEPEHUS] PACCTOSHUSA, BPEMEHH, MacChl Tela,
00bEMa, CWJIBI M TEMIIEpaTypbl C HUCIOJIb30BAaHUEM AaHAJIOTOBBIX M LU(POBBIX
npuOOpPOB, 3aMUCHIBATH MOKA3aHMs MPUOOPOB C yUETOM 3aJaHHOW abCOJIOTHOM
MOTPENIHOCTH U3MEPEHU;

o IPOBOJUTh  HUCCJIEIOBAHUE 3aBUCUMOCTH  OJHOW  (PU3MYECKOMU
BEJIMYUHBI OT JAPYTOH C UCIMOJIB30BAHUEM MPSMBIX H3MEPEHUN (3aBUCHMOCTH ITyTH
PaBHOMEpPHO JIBWXKYILEIOCsS Telda OT BPEMEHM JIBUKEHHUS Tella, CHIIbI TpPEHUs
CKOJIbKEHUSI OT Beca Tejla, KadecTBa OOpabOTKM NOBEPXHOCTEH Tel W
HE3aBUCUMOCTH CWJbl TpPEHUS OT IUIOMIAJU CONPUKOCHOBEHUS TEJ, CHIIbI
yOPYrOCTH OT VYAJIMHEHUS TIPYKUHBI, BBITAJKUBAIOUIEH CHJIBI OT 00BbEMa
NOTPYKEHHOW YacTH Tela M OT IUIOTHOCTH XHUAKOCTH, €€ HE3aBHUCHUMOCTH OT
IJIOTHOCTHU T€ja, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUH IJIaBaHUs
TEJ, YCJIOBUM paBHOBECHUs] pblyara M OJIOKOB), y4acTBOBaTh B IUIAaHHUPOBAHUHU
y4eOHOro Hccie0BaHus, cOOUpaTh YCTAHOBKY U BBINOJHATh U3MEPEHUS, CIIEays
OpeJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJbTaThl IMOIYYEHHOM 3aBHUCHUMOCTH
¢u3NUecKMX BEIMYMH B BHJIC TMPEUIOKEHHBIX TaOMUI] W TpaduKoB, mAenaTh
BBIBO/IBI 10 PE3YJIbTaTaM HCCIIEIOBAHNUS;

o MIPOBOUTH KOCBEHHBIE M3MEpEHUs] GU3NUYECKUX BEIMYHH (IUIOTHOCTH
BELIECTBA JKUIKOCTH W TBEPJAOrO Tejla, CUJIa TPEHHUS CKOJBXEHUS, HaBJICHHUE
BO3/yXa, BBITAJIKUBAIOLIAs CHJIA, ACHCTBYIOLIas Ha MOrPYKEHHOE B JKUIKOCTb
TENO, KO3(PPUIMEHT TMOJIE3HOr0 JAEMCTBHUSI MPOCTHIX MEXaHU3MOB), ClEnys
OPEJIOKEHHON  MHCTPYKUMHU: TpPU  BBIIOJHEHUH  M3MEpPEeHHid  coOupath
HKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUYCHHE HCKOMOM BEJTMYMHBI;

o coONoaTh TMpaBWja TEXHUKU Oe3omacHOCTH Mpu padbore ¢
1a60paTOPHBIM 000PYIOBAHUEM;

o yKa3blBaTh TMPUHIMIBI JACHCTBUS MPUOOPOB H  TEXHUYECKUX
YCTPOMCTB: BEChI, TEPMOMETP, AUHAMOMETP, COOOILAIOIINUECS COCYbl, OapoMeTp,
phIYar, TOJIBWKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS TIJI0CKOCTH;

o XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOpPOB H
TEXHUYECKUX YCTPONCTB C OMOPOIl HAa UX OMUcaHus (B TOM YHCIE: MOAIINITHUKH,
YCTPOMCTBO BOAOIPOBOAA, THUAPABINYECKUI MPECC, MAHOMETP, BBICOTOMED,



MOPIITHEBOM HACOC, apeoOMETP), HCIOIb3ys 3HAHUS O CBOWCTBAX (PU3MUECKHX
SABJICHUHN U HE0OX0AUMble (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

o OPUBOAUTH MPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEAHEBHOMN JKU3HU IS
oOecrieyeHus 0€30MAaCHOCTU NpH OOpallleHHH C NpuOOpaMH M TEXHUYECKHUMHU
YCTPOMCTBaMH, COXPAHEHUS 3JI0OPOBbS M COOJIOJEHUS HOPM SKOJIOTHUYECKOTO
MOBEAECHHUS B OKPYXKAIOUIEH CPEJIE;

o OCYIIECTBISATh OTOOp HUCTOYHMKOB HHPopManuu B HHTepHere B
COOTBETCTBHUH C 33/IaHHBIM NMOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMUXCS 3HAHUMN
U MyTEM CPaBHEHMS PA3IMYHBIX MCTOUYHHUKOB BBIJCIATH MH(OpMAIUIO, KOTOpas
SBIISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHOM;

o UCIIONb30BaTh TPHU  BBIMIOJHEHUM YYEOHBIX 3aJaHUNd  HAYy4HO--
HOMYJIAPHYIO JIUTEPATypy (PU3MUECKOro COAEpKaHMsI, CIIPAaBOUYHbIE MaTEepHUalbl,
pecypcel cetu MHTepHer, BiaaeTh NpuéMamMM KOHCHEKTHUPOBAaHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE KpAaTKUE MUCHbMEHHBIE U YCTHBIE COOOLIEHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(MOpMALIUK (PU3UIECKOTO COACPKAHMS, B TOM YUCIIE
myOJIMYHO JeNaTh KPAaTKHE COOOIIEHUS O pe3ylbTaTaxX MPOEKTOB WM YYEOHBIX
UCCIIEIOBaHUM, TPU STOM TIPAMOTHO HCMOJIb30BaTh WM3YYCHHBIH MNOHATUHUHBIN
anmnapar Kypca GU3HMKH, COMPOBOKIATh BHICTYIIJICHUE NTPE3EHTAIUEH;

o IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HUCCIIEIOBAaHUI pacipenenaTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBUHU C TIOCTABICHHBIMHU 33aJa4aMHM, CICIUTH 3a
BBIMIOJTHEHWEM TUIaHA JEHCTBUM, aJ€KBAaTHO OILIGHWBAaTh COOCTBEHHBINH BKJIA] B
AESTENbHOCTh ~ TPYIIBI, BBICTpaMBaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE,
YUUTBIBasi MHEHHUE OKPYKAIOIIHX.

K konmy oOyuenuss B 8 kJjacce mpeIMETHbIE pe3yjbTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YJaIOMINXCS YMEHUM:

o UCTIONb30BaTh TOHATHA: Macca W pa3Mepbl MOJEKYJ, TEIIOBOE
IBMKCHME  aTOMOB M MOJIEKYJ, arperaTHbleé  COCTOSHHS ~ BEIECTBa,
KpUCTAILTMYECKHE W aMOopdHbIE Tejla, HACHIIIEHHBI M HEHACHIIICHHbIN map,
BJIQXKHOCTbh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsSI SHEPrusi, TEIJIOBOM [BUraTellb,
AIIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsl, JJIEKTPUUYECKOE TMOJje, MPOBOJHUKH U
TVDIIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPHUYECKUN TOK, MAaTHUTHOE TI0JIE;

o paznuyath  ABIEHUS ~ (TETJIOBOE  paclIMpeHHe HW  CXKaTue,
TEIUIONepeava, TEIUIOBOE PAaBHOBECHE, CMauyWBaHWE, KANMWUISPHBIC SBICHHUS,
UCIIapeHue, KOHJEHCAlMs, IUIaBJI€HHWEe, KpucTauu3auus  (OTBEpIEBaHuUE),
KUIIEHUE, Terionepenaya (TerIonpoOBOIHOCTb, KOHBEKIINS, U3ITyUCHHE),



ANEKTPU3alus TeJl, B3aUMOJEWCTBHE 3apsioB, NEUCTBUS AIIEKTPUUYECKOrO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOTO MOJIS HA
MPOBOJHUK € TOKOM, JJICKTPOMarHUTHasE MHAYKLHS) IO ONUCAHUI0 UX
XapaKTepHBIX CBOICTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIUX JIaHHOE
(uznyeckoe sBICHUE;

o pacro3HaBaTh NPOSBICHUE W3YYCHHBIX (U3MUECKUX SBICHUH B
OKpY)XalollleM MHpe, B TOM 4HCIEe (HU3NYECKUE SBICHUS B MPHUPOJE:
IIOBEPXHOCTHOE HATSDKEHUE W KalWUISIPHBIE SBJICHUS B NPUPOJE, KPUCTAIUIBI B
npupone, wusnydenue CoiHIla, 3amMep3aHHe BOAOEMOB, MOPCKUE Opu3bI,
oOpa3oBaHME pOCHI, TYMaHa, UHES, CHETa, IEKTPUUYECKUE SBJICHUS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHMW3MOB, MarHUTHOE Moje 3emiiu, Apeld MOI0coB,
pOJIb MarHUTHOTO MOJS JJIs KU3HU Ha 3emiie, MOJSPHOE CUSHHE, MPU 3TOM
MEPEBOIUTh MPAKTHUECKYIO 3aJady B Y4YE€OHYIO, BBLACIATH CYIICCTBEHHBIC
CBOMCTBA (IpU3HAKH) (DU3UUECKUX SIBJICHUI;

o ONKCBHIBaTh HW3YYECHHBIC CBOICTBA Tel M (DU3UUECKUE SBICHMUS,
UCTIONB3ysl  (pU3MYECKHe BEIUYMHBI (TeMIepaTypa, BHYTPEHHSAS HHEprus,
KOJIMYECTBO TEIUIOTHI, YJENbHAsl TEIUIOEMKOCTh BEIIECTBA, yIElbHAs TEIUIOTa
IUTABJICHUS, YJENbHAs TEIUIOTa MapooOpa30BaHMs, yAEIbHAs TEIUIOTA CrOpPaHMs
TOIUIMBA, KOA(DPUIIMEHT MOJE3HOTO AEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BIQKHOCTb BO3/yXd, JJIEKTPUYECKUH 3aps, CHIAa TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE, COMPOTUBIIEHUE MPOBOJHMKA, YAEIBHOE CONPOTHBIICHHE BEILECTBA,
paboTa M MOIIHOCTb D3JEKTPUUECKOrO TOKAa), MPU ONHMCAHUU IPABUIBHO
TPAKTOBAaTh (PU3WYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHS W
€IMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (OPMYIJIbI, CBSI3bIBAIOIIME JaHHYIO
(U3HUECKYI0 BEMYMHY C APYTMMH BEIMYMHAMHU, CTPOUTHh TpadUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

o XapaKTEepU30BaTh CBOWCTBA Tel, (PU3NYECKHUE SIBJICHUS U MPOLIECCHI,
UCII0JIb3YsI OCHOBHBIE ITOJIOKEHUS MOJIEKYIISIPHO--KHUHETUYECKOW TEOPUHU CTPOEHUS
BEIIECTBA, MPUHIUI CYNEPHO3ULUHN MoJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHUs 3apsaa, 3akoH Oma Juid ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH
COXpaHEHUsl SHEPIruM, MPU STOM [1aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA H
3aMKUChIBaTh €T0 MATEMATUYECKOE BhIPAKEHUE;

o OOBSACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa: BbIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOrMYeCcKUX I1aroB
c omopod Ha 1-2 H3ydyeHHBIX CBOWCTBA (DU3UYECKUX SBJICHHUM, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;



o pemaTth pacuéTHble 3afaud B 2—3 JEHUCTBUSA, WCIOJIb3Ys 3aKOHbI U
dbopMyIbl, CBS3BIBAIOIIKME (DU3UUYECKHME BEIIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHS
3a/laud  3alMChIBATh KPaTKOE YCIIOBHE, BBISIBISATH HEJOCTATOK JAHHBIX  JJIs
pelieHus 3aja4u, BbIOUpaTh 3aKOHbBI U (HOPMYJIbl, HEOOXOAUMBIE JIJIsl €€ PEeIICHMUS,
IIPOBOJUTH PAacU€Thl U CPABHUBATH MOJYYEHHOE 3HaYeHUE (PU3MUECKON BETMUMHBI
C U3BECTHBIMHU JJAHHBIMH;

o pacrio3HaBaTh MNPOOJEMBI, KOTOPbIE MOXKHO PEHIUTh TMPU MOMOIIA
(GU3NYEeCKUX  METONIOB, HWCIOJB3YyS  ONKWCAHWE  WCCICNOBAHUSA, BBIICIATH
MPOBEPSAEMOE TPEIOIOKEHHE, OLICHUBATh MPABUIBHOCTh MOPSIAKA MPOBEICHUS
UCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

o MPOBOJUTH OIBITBI O HAOMIOACHUIO (U3MUECKUX SIBICHUW WU
bu3UYECKNX CBOMCTB TeN (KamWUISIPHBIC SIBJICHHUS, 3aBUCHUMOCThH JaBJICHUS
BO3JyXa OT €ro o0BEMa, TeMIepaTypbl, CKOPOCTH TIpolleccCa OCTHIBAHUS U
HarpeBaHWsi MpH H3IYYEHUH OT I[BETAa H3JIydaromiedl  (IMOorioiaroniei)
MOBEPXHOCTH, CKOPOCTh MCIIAPEHHS BOJBI OT TEMIIEPATYPHI KUIAKOCTH U TUIOLIAIN
€€ MOBEPXHOCTH, HIEKTPU3ALMUS TEN U B3aUMOJACICTBHUE AIEKTPUUECKUX 3apsiiOB,
B3aUMOJICHCTBUE IIOCTOSIHHBIX MAarHUTOB, BHU3yaJIM3allisl MAarHUTHBIX TIOJIEH
MOCTOSIHHBIX MArHUTOB, JEHCTBUSI MArHUTHOTO TOJISI HA TMPOBOJAHUK C TOKOM,
CBOMCTBA DJEKTPOMArHuTa, CBOMCTBA JJIEKTPOABUTATENSI MOCTOSHHOTO TOKA):
dbopMyIUpOBaTH TPOBEPSIEMbIE MPEAMNOJIOKEHHUS, COOUpaTh YCTAHOBKY W3
MPEUIO)KEHHOTO  00OpYAOBaHUsI, OMHUCHIBATH XOJ OMNbITa U (HOPMYJIUPOBATH
BBIBO/IbI;

o BBITIOJIHATh TPSIMBIE W3MEPEHHUSI TEMIIEPATypbl, OTHOCHTEIIbHOU
BJIQXKHOCTH BO3JyXa, CUJbl TOKAa, HANPSHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
MPUOOPOB U TATUUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN
C yu€TOM 3aJjaHHOM aOCOJIFOTHOM MOTPEUTHOCTH;

° MPOBOAUTL  HUCCJIEAOBAHWE  3aBUCHUMOCTH  OJHOM  (pu3HnuecKoit
BEJIMYMHBI OT JIPYrOl C HCHOJb30BAHUEM IMPSAMBIX H3MEPEHHUU (3aBUCUMOCTD
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JIMHBI, IUIOMAAU MOMEPEYHOTO CEUECHUS U
YAEIBHOTO COMPOTUBIICHHS BEIIECTBAa MPOBOJIHUKA, CHIIBI TOKa, MAYIIETO 4epes3
MIPOBOJIHUK, OT HAIPSDKEHUS Ha MPOBOJAHUKE, UCCIIEI0OBAaHUE TTOCIIEA0BATEILHOTO U
napajuieIbHOTO  COSAWHEHUM TMPOBOJHUKOB): IUIAHUPOBATh  HCCIIEIOBAHMUE,
coOMpaTh YCTAHOBKY W BBINOJHATH MU3MEPEHUs], CIEIys MPEII0KECHHOMY IUIaHy,
(buKkcHpoBaTh pPe3yabTAThHI MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIHIl U TPpadUKOB,
JieJaTh BBIBOJIBI MO PE3YyJIbTaTaM UCCIIEI0BaHUS,

o MPOBOJUTH KOCBEHHBIC M3MEPEHMs (PU3MUECKUX BeNIWYUH (yaenbHas
TEIJIOEMKOCTh BEIIECTBA, CONMPOTUBIICHUE MPOBOJHUKA, pabOTa U MOIIHOCTh



AIIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHHsI, COOMPATh HKCIEPUMEHTAIbHYIO
YCTaHOBKY, CIeAysl TPEUIOKCHHON WHCTPYKIIMM, ¥ BBIYHUCIATH 3HAUYCHUE
BEJIMUMHBI,

o coOnoaTh IpaBWwia TEXHUKM Oe30macHOCTM 1pu  pabore ¢
71a060paTOPHBIM 000PYIOBaHHUEM;

o XapaKTepU30BaTh MPUHLUIBI JCHCTBUS M3YyYEHHBIX HPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa MX OMNHMCaHUs (B TOM YHCIE: CHUCTEMa
OTOIUIEHHS JOMOB, THUIPOMETp, NapoBas TypOWHA, aMIEPMETP, BOJBTMETP,
CUETUMK  DJIEKTPUYECKOHM  SHEPruM,  DJIEKTPOOCBETUTENBHBIE  MPHUOOPBI,
HarpeBaTENIbHBIE AJIEKTPONPUOOPHI (IIPUMEPBHI), SJIEKTPUUECKUE NPEJOXPAHUTENH,
AJIEKTPOMArHUT, 3JIEKTPOJBUraTeNlb IMOCTOSHHOTO TOKA), MCIOJb3ys 3HAHUSA O
CBOMCTBax (PU3NYECKHX SIBJIICHUN U HEOOXOIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

o pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIbHbBIC
npuOoOpbl MO CXEMaM U CXEMaTHYHBIM pPHUCYHKaM (PKUJIKOCTHBIM TEPMOMETP,
TEPMOC,  TICUXPOMETP, TUTPOMETP, JIBUraTellb BHYTPEHHErO  CropaHwus,
AJIEKTPOCKOI,  PEOCTaTr), COCTaBIATh CXEMbl JJEKTPUYECKUX  ILemell ¢
[OCJIEIOBATENbHBIM U NApaJUICJbHBIM COCIMHEHHEM 3JIEMEHTOB, pasiuyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEH;

o OPUBOAUTH MPUMEPHl (HAXOAWTh HMHPOPMALMIO O MpPUMEpax)
IPAKTHYECKOT0 MCMOIb30BaHUS (PU3NYECKUX 3HAHUN B MIOBCEIHEBHOM KU3HU IJIs
oOecrieueHrss 0€30MACHOCTH TIPU OOpalleHHH C MNpUOOpaMH M TEXHUYECKUMH
yCTPOMCTBAMH, COXPAaHEHHUS 30pPOBbS M COOJIOJACHHUS HOPM HKOJIOTUYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

o OCYUIECTBJISTh MOUCK HHGpOpMalMu (HU3UYECKOTO COAEpKaHUS B
HuTepHeTe, HA OCHOBE MMEIOIINXCS 3HAHUN U MTyTEM CpaBHEHUS JOMOIHUTEIBHBIX
UCTOYHUKOB BBIJIEIATh MH(OpPMALMIO, KOTOpas SBISETCS MPOTHUBOPEUYHUBOM WU
MOJKET OBITh HEJTOCTOBEPHOM;

o UCTIONb30BaTh TMPH  BBIOJHEHWH YYEOHBIX 3aJaHUil  HAy4YHO-
-TIONYJIIPHYIO JINTEpaTypy (PU3UUECKOro COAepKaHUs, CIPaBOUYHBIE MaTepHalIbI,
pecypcsl cetu HWHTepHer, BianeTh MNpuéMamMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHON 3HAKOBOIM CUCTEMBI B IPYTYIO;

o co37aBaTh COOCTBEHHBIE MMUCbMEHHbIE U KPATKHE YCTHBIE COOOILICHNUS,
0000111ast nHpOpPMALMIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UUYECKOTO COJIEpKaHUs, B
TOM  4YHCIe MyONUYHO  MPEACTABIATh  pPE3yNbTaThl  MPOSKTHOM WM
HCCIIEIOBATENIbCKOM AE€ATETbHOCTH, IPY ATOM I'PaMOTHO MCHOJIb30BaTh N3yUEHHBIN
NOHATUMHBIM  anmmapar  Kypca  (U3MKH, CONPOBOXAATh  BBICTYIJICHHUE
MPE3CHTALUEH;



o IPU BBIIOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIEIOBAHUN (PU3NUECKUX
MPOLIECCOB  pacmpenesITh O00S3aHHOCTM B TPyNne B  COOTBETCTBUU C
MOCTABJICHHBIMUA 3a/1adyaMH, CIEIUTh 32 BBIIIOJHEHHUEM IUIaHA JCHCTBUM WU
KOPPEKTUPOBATH €0, aJIeKBaTHO OLIEHUBAThb COOCTBEHHBIN BKJIAJ B JEATEIbHOCTh
IpyMNIbl, BEICTPauBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, IPOSBIISAS TOTOBHOCTD
pa3peraTb KOH(QIUKTHI.

K xonmy obOydenus B 9 Kiacce MpeAMETHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

o UCIIONIb30BaTh TMOHSTHS: CHUCTeMa OTCYE€Ta, MaTepualibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS, Aepopmarus (ynpyras,
IUTACTUYECKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M
HEePErpy3Ku, UEHTP TSHKECTH, aOCOIOTHO TBEPAOE TEJO, LIEHTP TAKECTH TBEPAOTO
Tela, PaBHOBECUE, MEXAHMYECKHE KOJieOaHUs W BOJHBI, 3BYK, HH(pa3BYyK H
YIBTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKala AJIEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh M NTaJIbHO30PKOCTh, CIIEKTPHI MCIYCKAHMS M TMOTJIOLICHUS, anbda-,
0eTa- ¥ raMMa-u3Iy4CHHS, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

o pasnuyath SBJICHUS (paBHOMEpHOE u HEpPaBHOMEPHOE
OpSMOJIMHEWHOE JABM)KEHHE, DPABHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUYKEHUE,
cBOOO/MHOE TMajeHue TeJd, pPaBHOMEPHOE JBIKEHHE TIO0  OKpPYKHOCTH,
B3aMMOJICIICTBHE TeJN, pPEaKTHBHOE [BWKCHHE, KOJIeOATeTbHOE JIBIKECHHUE
(3aTyxaromue U BBIHYKJCHHBIE KOJeOaHUs), PE30HAHC, BOJIHOBOE JIBH)KCHUE,
OTpakeHHE 3BYKa, MPSMOJIMHEHHOE pacpOCTpaHEHHE, OTPAKEHUE U MPEIOMIICHHE
CBETa, IOJJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3io’KEHUE OEJIOr0o CBETa B CHEKTP
U CIOXXEHUE CIEKTpalbHBIX LBETOB, JUCHEpCHUS CBETa, €CTECTBEHHAs
pPaZMOaKTUBHOCTb, BO3HMKHOBEHUE JIMHEHYAaTOTO CIEKTpa W3JIy4EHHUs) 110
OMHCAaHUI0 WX XapaKTEPHBIX CBOIMCTB M HAa OCHOBE OMBITOB, EMOHCTPUPYIOIINX
JAHHOE (PU3NYECKOE SIBIICHUE;

o pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3HUECKUX SBIICHUH B
OKpYy>KarollleM MHpe (B TOM 4ucie (pU3NYECKUE SBJICHUS B MPUPOJE: MPUIKUBHI U
OTJIUBBI, JBKEHUE TUIaHeT CONHEYHOW CHCTEMbI, pEaKTUBHOE JABM)KEHUE JKUBBIX
OpPraHM3MOB, BOCHPUSATHE 3BYKOB >KMBOTHBIMHU, 3€MIIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 9XO0, I[BETa TEJ, ONTHUYECKUE SIBICHUS B IPUPOJIE, OMOIOTHIECKOE
ACHCTBHE BUIAMNMOIO, YIbTPApUOIIETOBOTO ¥ PEHTTEHOBCKOTO W3Iy4YeHUH,
€CTECTBCHHBIN pPaaUOAKTHBHBIA (POH, KOCMHYECKHE Jyud, PaJAOAKTHBHOE
U3TydeHUE TMPUPOJHBIX MHUHEPAJIOB, JIEHCTBUE PAJAMOAKTUBHBIX HW3ITydeHUN Ha
OpraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a1ady B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHU;



o ONMKCHIBATh H3YYEHHBIE CBOMCTBA Tel W (PU3NYECKHUE SIBJICHUS,
UCTONB3YS (hHU3HUECKHE BEIMYHHBI (CpEIHsSSI U MTHOBEHHAs CKOPOCTh Tella MpH
HEPAaBHOMEPHOM JBHKEHHH, YCKOPEHHUE, IEpEeMEIICHHE, MyTh, YIJIOBasi CKOPOCTH,
Cujia TpEHMSs, CUJia YIPYTrOCTH, CUJIAa TSHKECTH, YCKOPEHHUE CBOOOJHOTO MaJIeHUs,
BEC Teja, UMITYJIbC Tella, UMIYJIbC CHJIbl, MeXaHWu4eckas paboTa M MOIIHOCTD,
NOTEHIIMAJIbHAST DHEPrus Tejla, MOAHSATOr0 HaJ TOBEPXHOCTBIO  3EMJIH,
MOTEHUMAJIbHAS JHEPTUs CXKATOW NPYKHUHBI, KUHETHUECKas SHEPrus, MOJIHas
MEeXaHW4YecKas SHEeprusi, MeproJ U 4acToTa KoJeOaHHi, AJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKA3aTeNib MPEIOMIICHHS CPEJbl), MPH
OMHCAaHWUU TPABUIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIONb3YyEMbIX BEINYHH,
0003HaUEHUA W €AMHULBI (PU3NYECKUMX BEIMYMH, HaXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIME JTAHHYIO (PU3NYECKYIO BEIUUYUHY C JPYTMMH BEITUYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

o XapaKkTepU30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBJICHHUS U IPOLECCHI,
WCIIONIB3YS 3aKOH COXPAHEHUsS SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIIMII
CYNEPHO3UINHA CUJI, TPUHIUI OTHOCHUTENbHOCTH [ammimesi, 3akoHel HploTOHA,
3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOHbl OTPAXKEHUS U MPEIOMIICHHS CBETa, 3aKOHBI
COXPAHEHHUs 3apsI0BOTO U MACCOBOTO YHUCEN NPHU SIAEPHBIX PEaKUUsiX, IPU 3TOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIlUChIBaTh €r0 MaTeMaTUYECKOEe
BBIPAKEHHUE;

o OOBSCHATH (PU3NYECKUE TIPOIECCHl U CBOIMCTBA Tell, B TOM YWCJE H B
KOHTEKCTE CHUTyalluii MPaKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa: BBISBIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB
C omopod Ha 2-3 H3YyYCHHBIX CBOWCTBA (DU3UYECKUX SBJICHHUM, (HUIMIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

o pemaTh pacuéTHblE 3amadyu (omMparIuecs Ha CHUCTeMy H3 2—3
YpaBHEHUH), UCHOJB3Yysl 3aKOHbI M (OPMYJbl, CBSI3bIBAIOIIME (DU3MUECKUE
BEJIMUMHBI: HA OCHOBE aHajM3a YCIIOBUS 3a/layd 3alMChIBaTh KPaTKOE YCIOBHE,
BBISIBJISITH HEAOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BBIOMpPATh 3aKOHBI U
GopMyibl, HEOOXOAMMBIE [JIsl PELIEHUs, MPOBOAUTH PACYETHl M OLICHHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BETUUHHBI;

o pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPU MOMOIIH
(¢uU3NYECKUX  METOAOB, WCIIOJNB3Yys ONMUCAaHWE  HCCIEIOBAHUSA, BBIIACIATH
MIPOBEPSIEMOE MPEINOI0KEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS
UCCJIEIOBAHMsI, JIeJaTh BBIBOJBI, HHTEPIPETUPOBATh PE3yNbTaThl HAOIIOACHUNA U
OTIBITOB;



o NPOBOJUTH OMNBITHI MO HAOMIOACHUIO (U3MUYECKUX SIBICHUN WU
¢usznyeckux CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HploToHa, 3akoHa
COXpPaHEHHUs PHEPIHH, 3aBUCUMOCTh MEpHUOAa KOJeOaHUIl MPYKUHHOTO MasTHUKA
OT MAacchl Tpy3a U KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTH OT aMIUIATYAbl MaJIbIX
KoJe0aHuil, MPSAMOJIMHENHOE PACTIPOCTPAHEHUE CBETA, pa3joKeHHue OeIoro cBeTa
B CIEKTp, HM3yYEHUE CBOMCTB H300pa)k€HUsT B TUIOCKOM 3€pKajie M CBOWCTB
n300paXkeHUsl MpeaMeTra B cOOMparoled JIMH3e, HAONIOJEHUE CIUIOMIHBIX H
JUHEHYaThIX CHEKTPOB HU3IYYEHHS): CAMOCTOATEIHHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO HabOpa 00OpYyNOBaHMSI, OMMCHIBATH XOJ OMBITA M €T0 PE3yIbTaThl,
(GbopMyIHpOBaTH BHIBOIBI

o OPOBOAUTH MPU HEOOXOJUMOCTU CEPUI0 IMPSIMBIX H3MEPEHHI,
ompeseNisisi CpeJHee 3HAaYeHUE H3MepseMOil BeMUYMHBI ((POKYCHOE pacCTOSIHUE
coOuparomieid  JHMH3bI),  OOOCHOBBIBaTH  BBIOOp  cmocoba  M3MepeHus
(M3MepUTENBHHOTO TPUOOpPA);

o POBOJNUTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C
UCIIOJb30BAaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTh IYyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBI)KEHHUH 0€3 HadallbHOM CKOpPOCTH, MepHoia KoyieOaHHit
MaTeMaTUYECKOT0 MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yrja NaJeHus M YyIJIa MpeJIoMJIEHUs OT YyIJla NaJeHus): IUIAaHHUpPOBATh
HCCJIEIOBAHKUE, CAMOCTOSITENIBHO COOMpPaTh YCTAaHOBKY, (DPUKCHPOBATh pE3yJIbTaThl
MOJIy4YeHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUJE TaOIUll U rpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICOBAHMS,

o IPOBOJNUTH KOCBEHHbIE H3MEPEHUsS (PU3UUECKUX BEIUYMUH (CperHss
CKOpPOCTb M YCKOpEHHE Tejla NpHU PaBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE
CBOOOMHOTO MajeHMs, )KECTKOCTh MPY>KUHBI, KOIPPHUIIMEHT TPEHUS CKOJIBKEHUS,
MexaHudeckas paboTa ¥ MONIHOCTb, YacTOTa M TMEpUOJA  KOJeOaHWid
MaTEMaTHYeCKOTO WM TPYXHHHOTO MAasTHHKOB, ONTHYECKas CHJA COOHMpAIOIIei
JUH3BI,  PAJMOAKTUBHBIN  (OH):  ITUIAHMPOBaTH  HM3MEPEHUs,  CcoOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEAYS MPEaI0KEHHON
MHCTPYKLWHU, BBIUUCISATh 3HAUYEHHWE BEJIMYMHBI M AHAJU3UPOBATH MOJIyYECHHBIC
pPEe3yJIbTATHI ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUM;

o coONoaTh TMpaBWja TEXHUKU Oe3omacHOCTH Mpu padbore ¢
1a60paTOPHBIM 000PYIOBAHUEM;

o pa3inyaTh OCHOBHBIC MPHU3HAKW H3YYEHHBIX (DU3MUECKUX MOJICIICH:
MaTepualibHasi TOYKa, a0COTIOTHO TBEPOE TEN0, TOYSCYHBINM UCTOUYHUK CBETA, JIyY,
TOHKas JINH3a, TUIaHEeTapHas MOJIETb aTOMa, HyKJIOHHAsl MOJI€Ib aTOMHOTIO SIpa;



o XapaKkTepU30BaTh MPUHLUIBI ACHCTBUS H3YYEHHBIX INPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPON Ha MX OMUCaHUSA (B TOM YHUCIE: CIUIOMETD,
JaTYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHMSI, paKeTa, 3X0JI0T, OYKH, IEPUCKOII,
¢oroanmapaT, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETpP, Kamepa
Bunecona), wucnonb3ys 3HaHUS O CBOMCTBaX (PU3MYECKHX SIBICHUM U
HEoO0XOoAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

o UCIIONb30BAaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH H3YYCHHBIX
TEXHUUYECKUX YCTPOMCTB, MU3MEPHUTEIBHBIX MNPUOOPOB M TEXHOJIOTHMUECKUX
MPOLIECCOB MPU PEHICHUH YYeOHO--TIPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI IS
HOCTPOEHUS U300paKEHUH B IUIOCKOM 3€pKajie U COOMpPAIOILEH JIUH3E;

o OPUBOJUTH MpPUMEPHl (HAXOAUTh HMHGPOPMALUMIO O MPUMEPAX)
MPAKTUYECKOTO UCTOIB30BaHUS (PU3NYECKUX 3HAHUN B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHnss 0€30MAaCHOCTU TNpPH OOpallleHHH C NpUOOpaMH M TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHUS 3/I0POBBS M COOJIOJCHHUS HOPM HKOJOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIEH Cpee;

J OCYILECTBIATh MOMCK HHGpOpManuu (PU3NUECKOTO COAEpKAHUS B
WNuTepHeTe, caMOCTOATENBHO (OPMYIUPYS MOUCKOBBIM 3ampoc, HAXOAUTh MYTH
OTIpe/IeNICHUS] JOCTOBEPHOCTH TMOMy4YEeHHOW MH(POpPMAIMN HA OCHOBE MMEIOIINXCS
3HAHUU U TOTIOJTHUTEIHHBIX HICTOYHHUKOB,

o UCTIONIb30BaTh TMPHU  BBIMIOJIHEHUH YYEOHBIX 3aJaHUNA  HAyIHO--
HOMYJIIPHYIO JIUTEpaTypy (pU3MUecKoro coaepiaHus, CIpaBOUYHbIE MaTepuabl,
pecypchl cetu MHTepHer, BiaaeTh MNpuéMamMM KOHCHEKTHUPOBAHUS TEKCTa,
npeodpazoBaHusl UHGOPMAIIUU U3 OJJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OocHOBe WHGOpPMAIMU M3 HECKOJBKHX HCTOYHUKOB (U3MUYECKOTO COJCp)KaHUS,
NyOJIMYHO TMPEACTaBIATh pEe3yJNbTaThl MPOEKTHOM WM HCCIEIOBATEIbCKOM
JESITeIbHOCTH, MPH 3TOM TIPaMOTHO HCIOJIb30BaTh W3YYEHHBIH MMOHSITHHHBIN
anmapar M3ydyaemMoro pasfena (U3MKH M CONPOBOXKIATh  BBICTYILJICHHUE
Mpe3eHTalnen ¢ yu€TOM 0COOEHHOCTEN ay JUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE
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Paszjnen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPY:KAIOIIEr0 MUpa
- UCII0JIL30BAaTh NOHITHUS: (DU3UYECCKHUE U YcTHBIN onpoc
11 Pusmka - 1 0 0 [[Bubmorexa LIOK XUMHYECKUE SIBICHUS Ha6?;10 CHHUE ’
'"| nayka o https://m.eds00.ru/7 ’ AACHHE,
mpHpoe £416194]] 3KCIIEPUMEHT,MO/IEb,
TUIIOTE3a, CIUHULIBI (PU3NYECKUX BETUINH
-OINKUCHIBATH U3YUYEHHbIE CBOICTBA TEN U VcTHBIN ompoc
12 dusznyec 1 0 1 [[bubanotrexa [TOK| husnueckue sBICHUS, UCTIONIB3YS [IpakTuueckas padbora
" |xue https://m.eds00.ru/7| (pu3nuecKueBENUYNHB;
BEJIMYMH 416194 - IIPOBOJIUTE OIIBITHI 110 HAGIIIOJCHHIO
BI (bU3MUYECKUXIBICHUN WK (PU3UUIECKHIX
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- pPacIto3HaBaTh NPOSBICHNE (U3NIESCKHUX SIBICHUN | Y CTHBIN onpoc
EcrecrBeHHOHAYy [[bubauoreka [TOK P p ¢ P
1,3 o 1 0 1 ) B OKPYXAroOIIeM MUPE, B TOM Uucie (pu3nveckue [TpakTudeckas pabota
YH BIA METOJT https://m.edsoo.ru/7 ABICES
TIO3HAHUS f416194 _
B IIPUPOJIE,
Hroro no pazaeny 3
Pa3nen 2. [lepBoHavaibHbIe CBeIEHNsI 0 CTPOCHUH BellleCTBA
butmmoreka IIOK| - aToM, MOJIEKYJ1a, arperaTHble COCTOSHUS YcTHEI onpoc
2,1/ Ctpoenue 1 0 0 L : 1 ’ y1a, arp p
BelleCTE https://m.edsoo.ru/7| Bemectsa
I f416194]] (TBEpIOE, KHMAKOE, Ta3000pa3HOE)
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JBr>xeHue u

[[Bubaunoreka IIOK

- paznmuath sBieHus (quddysus, TemioBoe
JBMKCHHE YACTHII BEIECTBA) IO OMHUCAHUIO UX
XapaKTEPHBIX CBOHCTB U HA OCHOBE OIIBITOB,

YcrHbiit Ompoc
[TpakTuyeckas pabora

2,2|B3anmoieicTB 2 0 -
https://m.eds00.ru/7 | nemoHCTpUPYOIIKX TaHHOE PU3HUECKOE SBICHUE
1€ HacTH f416194]] - TIPOBOJIUTH OTIBITHI TI0 HAOTIOICHHUIO
BEIECTBA .
(bU3HYECKUX SIBJICHUN WIIN
(UBUYIECKUXCBONCTB T
- ONIMCHIBATh U3YYEHHbBIEC CBOMCTBA TEN U VYcerublii onpoc Pemenue
- ﬁ;;peraTH , ; [TBuGorexa [IOK (bu3HYECKUEeSBICHMUS, 1;53};:;};(1; —
’ COCTOSIHIL https://m.edsoo.ru/7 Sanad
. f416194]] s
BCICCTB
a
Uroro no pazaeny 5
Paznen 3. /IBuskeHHe U B3aHMOAEHCTBHE TeJl
-MCHOJIL30BAaTh  IOHATHS.  MEXaHHUYECKOE YCTHBIH onpoc
JIBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSMOJUHENHOE), TPaeKTOpHs, CKOPOCTh,
nepeMenieHue, nyTh;
aesanee || (56 pong K P R E  n| Dsciern,
"I koe https://m.edso00.ru/7 ’
S — £416194]] (u3nuecKkre BeTMUMHBI: HA OCHOBE aHAIIM3a

YCIJIOBUS 3aJ1a4M 3alHChIBaTh KPaTKOE
yCJIOBHE,IOJICTABIATH (PU3HMUECKUE BETMUNHBI
B (hopMyIIBI M MPOBOJIUTH PACUETHI, HAXOJIUTh
CIpaBOYHbBIE IaHHBIE, HEOOXOJUMBbIE IS
pelieHus 3a/1a4, OIleHUBAaTh

PEATUCTUYHOCTD OTYYEHHOM PU3HUecKon
BEJIMYHHBI;
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3,2

Nuepuus,
macca,
IUIOTHOCTD

[[bubanoTeka
[IOK
https://m.edsoo.ru

[7416194]
]

-pa3iauuaTh ABJICHUS (MHEPLUS, B3aUMOJICHCTBHE
TEJI, Macca, MIOTHOCTH) MO OMHCAHUIO HX
XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PU3NIECKOe
SIBJICHUE;

- pemiaTh pacuéTHble 3a1a4u B 1-2 neiicTBus,
UCIOJIb3Ys 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOLIUE
¢u3nvecKrue BEJIMYMHBI: HA OCHOBE aHaN3a
YCIIOBHS 3aJ]auyl 3alIMChIBATh KPaTKOe YCIOBHE,

MOJICTABIIATH (PH3UUECKUE BETHUUHBI B (DOPMYJIIBI U

IIPOBOJUTH PacU€Thl, HAXOAUTH CIIPaBOUYHBIE
JaHHbIEe, HEOOXOIUMBIE ISl peIICHHs 32124,
OLICHUBATh PEAIMCTUYHOCTD [1OITY4EHHON
(hU3HYECKOI BETUIMHBL;

-IPOBOJAUTBH OIIBITHI I10 HAOJIOACHUIO
(U3NYECKUX SIBICHUH W (PU3NIECKUX
CBOMCTB Tel: (pOpPMYJIMPOBaTh IPOBEPsiEMbIe
MPEIIOI0KEHUs, COOMPATh YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYy/I0BaHUS, 3alIUChIBATh
XO/JI OTbITa U (POPMYJIMPOBATH BBHIBOJIBI;
-BBIIIOJIHATH MIPSIMbIE U3MEPEHMSI PACCTOSHUS,
BPEMEHH, MaCChl T€JIa C UCIOJIb30BaHUEM
aHaJIOTOBBIX U LHU(POBBIX NPUOOPOB, 3aMUCHIBATH
[IOKa3aHus NpruOOpoB ¢ YUETOM 3aJaHHON
a0COIIOTHON MOTPEIIHOCTH U3MEPEHHIA;
-pa3nu4aTh U UHTEPIPETUPOBATH MOTYUEHHBIN
pe3yiabTaT, HAXOJUTh OIIMOKH B XO€ OTIbITA,
JIeJIaTh

Ycrublii onpoc. Penienue
MPAKTUKO-
OpPUEHTUPOBAHHBIX 3a7au.
JlaboparopHas paboTa

BBIBOJIBI 1O €T'0 PE3YyJIbTaTaM;
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3,3

Cuta. Buner cuinn

14

[[bubanoTeka
LOK
https://m.edso00.ru
[7f416194]

]

- peuiath pacuy€THhIC 3a71a4u B 1-2 neicTBus,
HCIIOJIB3YS 3aKOHBI U (DOPMYITBI, CBSI3BIBAIOIIIHEC
(hU3MYeCcKre BETMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHSI 33]Ja4M 3aIIMChIBATh KPATKOE YCIIOBUE,
MOACTABIATH (PU3MYECKUE BEIIMUMHBI B POPMYITBI
Y MIPOBOJIUTH PAcUEThl, HAXOUThH CIIPABOYHbIC
JaHHBIE, HEOOXOIMMBIE JIJIsl PEIICHHMS 3a/1a4,
OLICHUBATh PEATUCTUYHOCTh MOJIY4CHHOU
(hU3UIECKOI BEIIMUNHEI;

-pa3iIuyaTh U HHTEPIPETUPOBATH MOTYyUEHHBIN
pe3yNbTaT, HAXOAUTh OIIUOKHU B XOJI€ OIbITA,
JieaTh BBIBOJIBI 110 €r0 Pe3yibTaTaMm;
-IIPOBOJIUTH OIBITHI IO HAOIFOACHUIO
(bu3HUYeCKUX ABICHUNA WIH (PU3UIECKIX
CBOMCTB TeJ: GOpMYyIUPOBATH TPOBEPSEMbIC
MIPEIIOJIOKECHHSI, COOMPaTh YCTAHOBKY U3
MIPEITI0KEHHOT0 000PY/I0BaHNs, 3aITUCHIBATD
X0/l OTBITa U GOPMYITUPOBATH BHIBO/IBI,

Hroro no pazgeny

21

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEIH U ra3oB

JlaBeHue. [[Bubmmotreka "pasiInvaTh ABICHU (nepenaua aBiaeHUs YcrHbll onpoc Pemenne
Mepenaua HO_K TBEPJBIMU TEIAMH, )KUJKOCTSIMU U vra3aMH) IIPaKTUKO-

4.1| naBenus 3 https://m.eds00.ru | moonucanuio UX XapaKTEPHBIX CBONCTB U Ha OPUCHTUPOBAHHBIX 3aJa4.
TBEDBIMH [7f416194] OCHOBE OIIBITOB, IEMOHCTPHPYIONINX JAHHOE
Telamy, ] (bu3HUECcKOE SBIECHUE;
KUAKOCTAMHU U
ra3amu

[[bubanoreka [IOK| - TpakTOBaTh (PU3MUECKUI CMBICI UCTIONIB3YEMBIX | YCTHBIN onpoc Pemenue

Tlase https://m.eds00.ru/7| geyirann, 1X 0003HAUCHUS M €IHHUII MPaKTHUKO-

4,2 e S5 f416194]] (bU3MUECKUX BEIHYMH, HAXOAUTH (YOPMYIIBL, OPUEHTUPOBAHHBIX
SKUIIKO CBSI3BIBAIOIIUE JAaHHYIO (U3NYECKYIO BETUUUHY 3aja4.

CTH

CAPYIr'uMHU BCIIMYNHAMU
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[[bubnuoreka -IPUMEHATH MTOHATHE «aTMOC(EPHOE JaBICHUEY; VYerHblit onpoc Pemienne
HOK -pacno3HaBaTh NPOSIBICHUE N3YYECHHBIX PaKTUKO-
Armocdep https://m.eds00.ru | pusuueckux sSBICHUI B OKPYKAIOIIEM MHUPE, B OPHEHTHPOBAHHBIX
4,3 Hoe 6 0 [7f416194] TOM YHCJIE€ BJIUSHHE aTMOC(HEPHOTO AaBICHHS 3a71a4.
1 Ha)XKMBOH OpraHu3M, IIPU ITOM IIEPEBOAUTH
JlaBJICHHE
MIPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA (TMPU3HAKH)
(U3NYECKUX SIBIICHUIA;
[[bubnuoreka -OMMUCHIBATh U3YYEHHbBIC CBOMCTBA TE U VYerHblit onpoc Pemienne
LHOK (u3nvecKue SBICHUS, HCIIOIb3Ys JaBIICHUE HPAKTHKO-
https://m.eds00.ru | (TBépaoro Temna, >XUIKOCTH, ra3a), IPU OUCAHUH | ODUEHTHPOBAHHBIX
[7f416194] NPaBUILHO TPAKTOBATH (PU3MUECKUH CMBICIT 3a/1a4.
] HCIOJIb3YEMBIX BEIMYUH, UX 0003HAUYCHUS U
€IMHUIIB PU3UIECKUX BEITHMUNH, HAXOAUTh
Teiictene (hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO
KHITKOCTHH ra3a BEJMUUHY C IPYTMIMU BETHMHHAMH, CTPOHTH
4,4 N 7 0 rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX
Ha MOrpyXEHHOE
B HUX TEJIO BEIIHHHIL, " .
- pemiath pacuéTHbIe 3a7a4u B 1-2 nelicTBus,
HCIIOJIb3YS 3aKOHBI U (JOPMYJIbL, CBS3BIBAIOIINE
(u3nyecKkre BEeJIMYMHBI: HA OCHOBE aHaN3a
YCIJIOBUS 33J1a4M 3alMChIBaTh KPaTKOE
YCJIOBHE,IOJICTABIATH (PU3HMUECKUE BETUUNHBI
B (hOpMYJIBI ¥ IPOBONUTH PACUETHI, HAXOTUTh
CIpaBOYHbBIE ITaHHBIE, HEOOXOJUMBbIE IS
pelIeHus 3a/1a4, OIleHUBATh
PEAIMCTUYHOCTD MOTYYEHHOH (hrU3HUecKoi
BEJIMYMHBI;
Hroro no pazneny 21
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Pabora u
MOILIHOCTb

[[bubanoreka [IOK

https://m.edsoo.ru/7
f416194]]

-IIPUMEHATH U Pa3IyaTh MOHATHS «paboTay,
«MOILHOCTB».

-OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U
¢bu3nvecKkue SBICHUS, HCIIOIb3YS
(bu3nYeCKUEBETNUNHBIL:

«MexaHu4eckas paboTa», «MOIIHOCTbY;
-IPOBOJAUTH OIBITHI MO HAOMIOAEHUIO (PU3MUECKHX
ABICHUA  WiIM  (U3UYECKHX  CBOWCTB  TeN:
(opMyIMpOBATH MPOBEPSEMBIE MTPEITOIOKECHHUS,
codMpaTb  YCTaHOBKY M3  IPEIJI0KEHHOIO
000pyJIOBaHUs, 3alUChIBATh XOJ ONbITa U

VYcerusiil onpoc Pemenue
MPaKTHUKO-
OpPUEHTUPOBAHHBIX
3agay.lIpakTruueckas
paborta

(hopMyIHpOBaTh BHIBO/IBI,

- pemiaTh pacuéTHbIe 3a1a4u B 1-2 eicTBuS,
WCIOJIB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIIIHE
(u3HUYecKre BETMUMHBI: HA OCHOBE aHAIIN3a
yCIIOBUS 3a]]auyl 3alHUChIBaTh KPATKOE yCIOBHE,
MOJICTABIISATh PU3NICCKUE BETUIHHBI B (DOPMYITBI
Y IPOBOJIUTH PAcU€Thl, HAXOAUTH CIIPABOYHBIC
JaHHBIC, HCOOXOAMMBIE JIJISl PEIICHHMS 3a/1a4,
OLICHUBATh PEATMCTUYHOCTD OJYYEHHOU
(bu3nUecKoil BEMUYHHBL;
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5,2

IIpoctsl
e
MeXaHU3
MBI

[[Bubmmoreka [IOK

https://m.edsoo.ru/7
f416194]]

- TPaKTOBaTh (PU3NYECKUN CMBICIT UCIIOJIb3YEMbIX
BEJIMYMH, UX 0003HAUEHUSI U €ANHULIBI

(U3NYECKUX BETUYNH, HAXOAUTH (POPMYIIBI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEIUYUHY
CAPYTUMH BEITHYUHAMU;

-OIIMCHIBaTh U3Y4YEHHbIEC CBOMCTBA TEJl U
(u3nuecKre SBICHMUS, UCIIONIB3Ys (PU3HUSCKUE
BEJIMYUHBI (MEXaHUYecKas paboTa, MOIHOCTb,
TUIEYO CHJIBI, MOMEHT CHIIbI, KOO PHUIIUEHT
MI0JIE3HOTO AEUCTBHS MEXaHU3MOB), IPU ONUCAHUU
MPAaBUIILHO TPAKTOBATH (PU3UIECKUIN CMBICIT
UCIOJIb3yEeMbIX BEJIMUUH, UX 0003HAUYEHUS U
€IMHUIIB! (PU3NUECKUX BEITHMYUH, HAXOAUTh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO
BEJIMYUHY C JJPYTUMU BETUYUHAMHE, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYHH;

-pa3iaMyaTh U UHTEPIPETUPOBATH NOTYUESHHBIN
pe3ybTaT, HAXOJUTh OIINOKH B XOZE OIIbITA,
JieNiaTh BBIBOJIBI T10 €T0 pe3yibTaTam;

-IIPOBOAMTDH OMBITHl MO HAONIONEHUIO (PU3NUECKUX
SBIIGHUH  WiIM  (U3MYECKUX  CBOMCTB  Tel:
(opMyIMpOBaTh TPOBEPsieMble MPEANONI0KEHUS,
coOupaTh yCTaHOBKY U3

MIPEUIOKEHHOT0 000pyOBaHMS, 3alMChIBATH XOJ
OTbITa M (POPMYITHPOBATH BHIBOJKI;

VYerusiil onpoc Pemenue
MPAKTHKO-
OPUEHTHUPOBAHHBIX
3anayd.Jlaboparopnas
paborta
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Mexannuec
Kasg
SHEprus

[[bubanoreka [IOK

https://m.edsoo.ru/7
f416194]]

-XapaKTepru30BaTh CBOMCTBA Tel, (PU3NUECKUE
SIBJICHUST ¥ TIPOIIECCHI, HCTIOB3YS «30JI0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHHUS
MEXaHWYECKOW PHEPTUH, TIPH 3TOM JaBaTh
CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aMTUCHIBATH
€ro MaTeMaTUYeCKOe BEIPAKCHHE;

-pa3inyaTh U UHTEPIPETUPOBATH MOTYyUECHHBIN
pe3yibTaT, HaXOIUTh OIMMOKH B XOJIE OIIbITA,
JieaTh BBIBOJIBI 110 €r0 pe3yibTaTaMm;

- peuiatb pacuy€THhIC 3a7a4u B 1-2 neicTBus,
HCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIITHEC
(hu3MYeCKre BeTUYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHSI 33]Ja4M 3aITUChIBATh KPATKOE YCIIOBUE,
MOJICTABIATh PU3NYECKUE BETUYUHBI B (POPMYITBI U
MIPOBOJIUTH PACUYETHI, HAXOIUTH CIIPABOYHBIC
JaHHBIC, HEOOXOIMMBIE JIJIsI PEIICHHS 3a/1a4,
OIICHUBATh PEATUCTUYHOCTD MOJTYYCHHOM
(hU3UYECKOI BEIIMUNHEIL;

-IIPOBOJIUTH OIBITHI IO HAOJIOCHUIO (HU3HUSCKUX
SBICHUA WO  (U3HYECKUX  CBOMCTB  TeI:
dbopmynupoBaTh MPOBEPSEMBbIE TPEINOTOKEHNUS,
coOuparb YCTaHOBKY nu3 PEII0KEHHOTO
000pyI0BaHUs, 3aMTMCHIBATh X0/ OTIHITA

1 (hopMynHupoOBaTh BHIBOJIBI;

VYerusiil onpoc Pemenue
MPAKTHKO-
OpPUEHTUPOBAHHBIX
3anayd.Jlaboparopnas
pabora KonrposnbHas
paborta

Hroro no pazgeny
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IToBTOpEeHUE

Calit «®PHu3uKa B IIKOJIEY -
aHuMaluuu 1 CI/IMyJISII_[I/II/I
https://www.vascak.cz/physic
sanimations.php?l=ru
LearningApps.org caiit
MOJIEPKKHU 00YUEeHHUS U
npernoaaBaHuA C IIOMOIIBIO
HEOOJIBIINX O0IIEAOCTYITHBIX
WHTEPAKTUBHBIX MOJYJIEH
https://learningapps.org/impr
essum.php

-pemath pacuéTHbIC 3aJ]a4H C
SIBHO 3aJIaHHON (pU3MYecKoi
MO/IETIBIO, UCTIOJIB3YS
(u3nuecKre 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHaJIn3a
YCIIOBHSA 33J]a4u BHIOMPATh
(hU3UIECKYIO MOJIETb,
BBIIEIATH (PU3NYECKHE
BEJIMYUHBI U (HOPMYIIHI,
HEOOXOUMBIE N5 €€
pelIeHUs, TPOBOAUTH PACUETHI
Y OIICHUBATH PEATLHOCTH
MOJIYY€HHOTO 3HAYCHHUS
(hU3HYECKON BEITMIMHBL;
-peliaTh KaueCTBEHHbBIC
3aJ1a4y¥: BBICTPAUBATH
JIOTHYECKH
HEMPOTHUBOPECUUBYIO IIETIOUKY
paccyXJIeHHi ¢ OIOpoi Ha
M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3uYecKue SIBJICHUS;

Pemenue yaeOHBIX 1
MPAKTUKO-
OPUCHTHUPOBAHHBIX
3a1a4

OBILEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

68
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