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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOI'O 00IIET0 00Opa30BaHUs COCTABJICHA HA OCHOBE MOJIOKEHUN U TpeOoBaHMI
K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3zoBaTesibHOM mporpammsbl, npeacraBieHHbx B DI'OC OO0, a
Takke ¢ yd€roM QenepanbHO paboueil mporpammbl BocnuTaHud M KoHuenuuu mnpenogaBaHusi y4eOHOTO MpeameTa
«Duzukar.

Copepxanue mnporpamMmbl 10 (GU3MKE HampaBiIeHO Ha (opMUpOBaHHE ECTECTBEHHOHAYYHOM TI'pPaMOTHOCTH
oOydJaromuxcs ¥ OpraHu3alyi0 U3ydeHUs (PU3MKH Ha JEesATEIbHOCTHOM OCHOBe. B mporpamMme mo (u3MKe yUHUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpenmera B peanuzanuu TpedoBanuii PI'OC OOO Kk mMIaHUPYEMbIM JHYHOCTHBIM H
METanpeIMETHBIM PE3yJbTaTaM OOYyYEHHMsI, a TaKKe MEXKIPEIMETHbIE CBA3M €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUsI.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpelesieHue yueOHOro Marepualia 1mo rogam oOydeHus (IO Kiaccam),
npeayiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3YYEHHUSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHUS
U y4éTe BO3PACTHBIX 0COOCHHOCTEH 00yJaroImmXcs.

[Iporpamma 1o ¢u3uke pazpaboTaHa C LENBI0 OKAa3aHUS METOAUYECKON TOMOIIM YYUTETI0 B CO3AaHUM pabodeit
IPOrPaMMBbl TT0 Y4EOHOMY TIPEIMETY.

®uznka SBISETCA CUCTEMOOOPA3YIOMIMM JUIsI €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB, MOCKOIBKY (QU3NYECKHE
3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SBJICHHM, U3y4aeMbIX XUMHUEH, OMOIOTHEH, acTpoHOMUEH U (hU3udecKoil reorpaduei,
BHOCHUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, MPEIOCTaBIISIET Haubojee sCHble 00pa3libl MPUMEHEHUS] HAYYHOI'O
MeTO/1a TIO3HAHHUS, TO €CTh CII0C00a MOMYUYEHHUS JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa W3 THaBHBIX 3a7a4 (PU3MUYECKOro 0Opa3oBaHUS B CTPYKType 001iero odpazoBaHUS COCTOMT B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOI I'PaMOTHOCTH U MHTEPECA K HAyKe y 00yJaroLnXCsl.

N3yuenne (¢uznku Ha 0a30BOM ypOBHE MpEANOJaraeT OBJIAJACHUE CIEAYIOIIMMU  KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYI0 I'PAMOTHOCTb:

e HAy4YHO OOBSACHSTH SIBICHHUS;



e OLCHHUBATh U IOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCJIICOOBAHMA,
e HHTCPIIPCTHPOBATL JAHHBIC 1 UCIIOJb30BATh HAYUYHBIC JJOKA3aTCIbCTBA AJIA MMOJIYUCHNA BBIBOIOB.

Henu uzydeHuss Qu3NKU Ha ypOBHE OCHOBHOIO oOIIero obpa3oBaHus ompenesieHsl B KoHIENuuu mpenojaaBaHus
yueOHoro mpeamera «®Puszmka» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit denepaiuu, peanu3yrIIUX OCHOBHBIC
oO1eo0pa3oBatesibHble TIporpaMMbl, yTBepkaAEHHOU permieHueMm Koimmerun MunuctepcTBa mpocsemieHus Poccuiickoit

®enepanuu (mpotokoit ot 3 Aexadpst 2019 r. Ne [1K4BH).
Ieaun u3yyeHus pu3uku:

npuoOpeTeHue WHTEpeca H CTPEeMJICHUS OOydYarIMXcs K HaydYHOMY W3YyUYCHHMIO TMPUPOJIBI, PAa3BUTHE WX
WHTEJUICKTYaIbHBIX U TBOPYECKUX CTIOCOOHOCTEH;

pa3BUTHE TPEJACTABICHUNH O HAy4YHOM METOJIe MO3HAaHUS U (HOPMUPOBAHUE HCCIICAOBATEIHCKOTO OTHOIICHHS K
OKPYKAIOLIUM SIBICHUSIM;

dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS] Kak pe3ysibTara M3y4YeHHUS OCHOB CTPOCHUA MaTepuud U
(dbyHIaMEeHTaIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHUE MPEICTABICHUHN O PO (PUUKH JIJIST pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOT U,
pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cdepax Oyaymied npodecCHOHAIBHOW AEATEeIbHOCTH, CBS3aHHON C
(bu3HKOM, MOATOTOBKA K JIabHEHIIIEMY 00YUYEHHUIO B 9TOM HAIPABJICHUH.

JlocTkeHHEe STHUX IeJIed IporpaMMbl MO (U3MKE Ha yYpOBHE OCHOBHOTO OOINEro oOpa3oBaHUs 0O0eCIeUUBACTCS
pEIICHUEM CIICTYIOIINX 3a/4a4:

MpUOOpEeTeHNEe 3HAHUK O JHUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX, SJIEKTPHUECKHUX,
MAarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

MPUOOPETEHNE YMEHUI ONMUCHIBATH U OOBSICHATH (PM3MYECKHUE SIBICHHSI C MCIIOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHHUM;
OCBOCHHE METOJOB PEIICHUS TPOCTEUIITUX PACUETHBIX 3a71a4 C UCIIOIH30BAaHUEM (DH3UUECKUX MOJIETIEH, TBOPUECKUX
Y MPAKTUKOOPUEHTUPOBAHHBIX 33144,

pa3BUTUE YMEHHMH HaOJI0JaTh NPUPOJHBIC SBJICHUS U BBINOJHATH ONBITHL, JA0OpaTOpHbIE PabOThI WU
AKCHEPUMEHTATIbHBIE UCCIEOBAHUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX PUOOPOB;



e OCBOCHHME MPUEMOB pabOThl ¢ MH(MOpPMALUEH PU3HMUECKOTO COJEpIKAHUSI, BKIOUas WHPOPMAIIUI0O O COBPEMEHHBIX
JTOCTIKEHUAX (DU3UKH, aHAIH3 U KPUTHIECKOE OIICHUBAHNE HHPOPMAIIHH;
e 3HAKOMCTBO cO cdepamu mnpodeCCHOHATHLHOW JAEATCILHOCTH, CBS3aHHBIMA C (PU3UKOH, M COBPEMEHHBIMHU
TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha JIOCTHDKCHHSIX (DU3UICCKON HAYKH.
Ha usyuenue ¢usuku (0a30BbIM ypoBEHb) HA YPOBHE OCHOBHOTO 00Iero oopa3oBanus orBoautcs 238 vacoB: B 7
kaacce — 68 gacoB (2 yaca B Henento), B 8 kinacce — 68 vacos (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Heaemo).

Hpe)maraeMLIﬁ B IIporpaMme I10 (I)I/ISI/IKC MCPCUCHb Ha60paTOpHBIX pa60T N OIIBITOB HOCHUT peKOMCHﬂaTGHBHBIﬁ
XapaKTep, YUUTCIIb ACJIACT BBI60p IMPOBCACHUA Jla60paTOpHBIX pa60T N OIIBITOB C y‘IéTOM HWHAUBUAYAJIBHBIX 0coOeHHOCTEN

o0yJaroImMXxcs, CIUCKa SKCIIEPUMEHTAIIBHBIX 3aJaHui, IpeIjlaracMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOT'O SK3aMEHa I10
buzuke.



COAEPKXAHUE OBYYEHUA

7 KIIACC

Pa3nen 1. ®usuka u eé poJib B NO3HAHMHU OKPYKAKIIET0 MUPA.

®usnka — Hayka o npupoje. fABieHus npuponbl. PU3NUECKUE SBJICHUS: MEXaHUYECKUE, TEIIOBBIE, DJIEKTPUYECKHUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. M3mepenue ¢dusnueckux BenuuuH. Dusmyeckue npubopsl. [lorpemHocTs u3MepeHUi.
MexayHapoHas cucTemMa eIMHULL.

Kak ¢u3suka u npyrue ectecTBeHHbIE HAyKW M3y4daloT MpUpoAYy. EcTecTBEeHHOHAYYHBIM METO/ MO3HAHUs: HAOJI0IeHHE,
MIOCTAaHOBKAa HAYyYHOTO BOMNPOCA, BBIIBM)KEHHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BsICHEHHE HAO0III01aeMOro
aBiieHus. Onucanre GU3NYECKUX SBICHUN € TTOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHUYecKue, TEIIOBbIE, JJIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. @usnyeckue NpuOOPHI U MPOIEAypa IPSIMBIX U3MEPEHUI aHAIOTOBBIM U LIU(PPOBBIM MPUOOPOM.

Jlabopamopnuie pabomut u onvimol.

Omnpenenenue MEHbI AETEHUS IITKAJIbl U3MEPUTEIHHOTO MPUOOpAa.

N3mepenne paccTosiHUM.

N3mepenne o0bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX TeEJl.

N3mepenne teMnepaTypsl PU MOMOIIH )KUIKOCTHOTO TEPMOMETPA U 1ATYMKA TEMIIEPATYPHL.

IIpoBenenue nccnenqoBanus Mo MPOBEPKE TMITOTE3bI: JAaJbHOCTD MOJIETA MIAPUKA, MYIIEHHOIO TOPU30HTAIBHO, TEM
OosbliIe, yeM OOJIbIle BBICOTA IMYCKa.

Pa3nen 2. IlepBonayajibHble CBeIEHUSI 0 CTPOEHUHU BellleCTBA.

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, X pa3Mepbl. OMbITHI, JOKA3bIBAKOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.
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JIBrkeHne dacTul BemlecTBa. CBfA3b CKOPOCTHM JBHKEHMS 4YacTULl C TeMIepaTypoll. bpoyHOBCKoe [BHXEHUE,
muddy3us. BzaumozeiicTBue 4acThIl BEIIECTBA: MPUTSKEHUE U OTTAJIKUBaHUE.
ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, JKUIAKOCTEH M TBEPABIX (KpUCTANIMYECKUX) Ted. B3zammocBs3b

MCIKOY CBOMCTBaMHM BCHICCTB B PA3HBIX arp€raTHbIX COCTOAHHAX U UX ATOMHOMOJICKYJIAPHBIM CTPOCHUCM. OcobenHocTu
ArpCraTHBIX COCTOSIHUH BOJBI.

Jlemoncmpayuu.
1. HaGmonenrne OpOyHOBCKOTO IBUKEHUSI.
2. HaGmonenue nuddysun.
3. HaGmronenue siBneHui, 0ObSICHSIIOMMXCS MPUTSHKECHUEM WJIH OTTATKMBAHUEM YaCTHUIl BEIIECTBA.
Jlabopamopnuie padbomut u onvimol.
1. Onenka guameTpa aroMa METOJIOM PSAIOB (C UCTONIb30BaHUEM (GoTorpaduii).
2. OnbITH IO HAOJIIOICHUIO TETIOBOTO PACHIUPEHUS Ta30B.
3. OnbIThl O OOHAPYXKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MTPUTSKEHHUS.
Paznen 3. /IBu:keHHe M B3auMoOAelicTBHE TeJl.
Mexannueckoe nBUkeHUE. PaBHOMepHOe u HepaBHOMepHOe JABuKeHHe. Ckopoctb. Cpeanssi CKOpOCTh IIpH
HEPaBHOMEPHOM JBHKEHUH. PacuéT myTH U BpEMEHH IBUKEHUSI.
SIBneHre nHepUMH. 3aKOH MHEPIMU. B3auMoielicTBiE TeN Kak IpUYrHA U3MEHEHUsI CKOPOCTH ABMXKEHHUS Tesl. Macca
Kak Mepa uHepTHOCTH Tena. [InoTHoCTh BemecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00BEMa BEIECTBA.
Cunia kak xapakTepucTuhka B3aumojencTBusi Ten. Cuna ynpyroctd M 3akoH ['yka. M3mepeHue CHIlbl ¢ MOMOIIBIO
JUHAMOMeETpa. SIBlieHHE TAroTeHHs U cuja TsbkecTd. Cuia TsSHKeCcTH Ha Jpyrux miaHetax. Bec tema. HeBecoMocCTb.

CnoxeHue cuJjl, HallpaBJIEHHbBIX M0 OJHOM npsiMoi. PaBHoxeicTBytomas cuit. Cuna TpeHusi. TpeHue CKOJIbKEHUS U TPEHHE
1okost. TpeHue B Ipupoie U TEXHUKE.

Jemoncmpayuu.
1. HalGmtoneHne MeXaHMUeCKOTO ABUKEHUS TeNa.
2. M3mepenune CKopoCTH NPSIMOIMHENHOTO JBUKEHUSI.
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4.
5
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HaGmionenuve siBleHUs HHEPIUH.

Ha6monenvie n3aMeHeHus! CKOPOCTH MPU B3AaUMOJIEUCTBUU TEIL.
CpaBHeHHE Mace 10 B3aUMOJECUCTBUIO TEIL.

CnoxeHnue cui, HanpaBJIEHHBIX 110 OJHOW MPSMOM.

Jlabopamopnuie padbomut u onvimol.

1.

vk N

OrnpenieneHne CKOPOCTH PABHOMEPHOTO JBMXKEHUS (IIapHKa B KUJIKOCTH, MOJICIIH SJIEKTPUUECKOTO aBTOMOOUIIS U
Tak jgaiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpyCcKa WM IIapuKa 10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue mIOTHOCTU TBEPJIOTO Tea.

OMBITBI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD pacTsikeHus (AedopMaliun) Ipy>KUHBI OT TPUII0KEHHOW CHUJTBI.

OMnBIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXKEHHS OT Beca Teja U XapaKTepa CONPUKACAIOIINXCS
ITOBEPXHOCTEM.

Paznen 4. /laBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra3oB.

Hasnenune. CriocoObl yMEHBIIICHUS U yBeUUYEHUs AaBieHus. J(aBieHue raza. 3aBUCUMOCTh JIaBJICHUS ra3a OT 00bEMa,
temrieparypsl. [lepenaya naBienust TBEPABIMU TEIaMU, )KUAKOCTIMHU U razaMu. 3akoH [lackans. I[THeBMaTHUeCKre MAIIMHBI.
3aBUCUMOCTD JIaBJICHUS JKUJIKOCTU OT riyouHsl. ['mapocrarnueckuii mapagokc. CooOmarommecs cocynbl. ['uapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emun u atrmocepHoe mgaBieHue. [IpuuuHBI CyliecTBOBaHHS BO3AYIIHOW 00070uku 3emin. OTmbIT
Toppuuemmm. U3mepenue atMocpepHOTro JaBieHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHHUS OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! 115t M3MepeHus: aTMOCHEPHOTO JTABICHUS.

JleficTBHE KUJKOCTH W ra3a Ha MOTPYXKEHHOE B HUX Tesio. BreITanmkuBaromiasi (apxuMenoBa) cuiia. 3akoH ApXumena.
[InaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.

1.
2.

3aBUCUMOCTD JIABJIEHHUS T'a3a OT TEMIIEPATYPHI.
[lepenava naBneHUs )KUAKOCTBIO U Fa30M.
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Coobmiatomuecs CoCybl.

I'mppasinnueckuii mmpecc.

[IposiBnenue nerictBust aTMOCHEPHOTO JaBICHUSI.

3aBUCUMOCTb BBITAIKMBAIOIIEH CUITBI OT 00bEMA MOrPYKEHHOM YaCTH TeJa U MIIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKHUBAIOLIEH CUJIBI BECY BBITECHEHHOM JKUIKOCTH.

VYcnoBue 1uiaBaHus TeJ: IUJIABAaHHUE WJIM MOTPYKEHUE TEJl B 3aBUCMMOCTH OT COOTHOIIEHUS IUIOTHOCTEW Tena U
AKUJIKOCTH.

Jlabopamopnuie padbomut u onvimol.

1.
2
3.
4

5.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHON B KHUJAKOCTh YACTH Tea.

OrnpeneneHre BHITATKABAIONICH CUITBI, IEUCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B KHUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BHITAJIKUBAIOIIEH CUITBI, ICUCTBYIONIEH Ha TEJIO B )KUJKOCTH, OT MACChI TeJa.

OnBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh BHITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH HA TENO B KUIAKOCTH, OT 00BbEMa
NOTPY>KEHHOM B )KUIAKOCTh YACTH TeJla U OT TNIOTHOCTH KUIKOCTH.

KoHncTpynpoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOJKH U OTIPEesieHnE €€ TPy30MOAbEMHOCTH.

Paznen 5. PaGora m MOIIHOCTb. JHEPrus.
Mexannueckast pabora. MOIITHOCTb.

[IpocThie MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAsA IJIOCKOCTh. [IpaBuio paBHOBecusi peiuara. [IpumeHenue mnpasuiia
paBHOBecCHs pblyara K 010Ky. «3onotoe npaBuio» mexanuku. KITJ mpocteix mexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexannyeckass sHeprus. KuHeTmueckas W noTeHIuManbHas dSHeprus. [IpeBpamieHune OAHOTO BUAA MEXAHUYECKOM
SHEPIUM B APYroil. 3aKOH COXpPAHEHUS SHEPTUH B MEXAHUKE.
Jemoncmpayuu.

1.

[Ipumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomuvt u onvimol.

1.

Omnpenenenue paboThl CHIIbI TPEHUS TPU PABHOMEPHOM JIBU)KEHUU TeJIa 10 TOPU30HTAIBLHON MOBEPXHOCTH.



2. HccnenoBanue yciioBui paBHOBECHs pblyara.

3. HMsmepenune KII/] HaKTOHHOM TIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHUSI MEXaHUYECKOW DHEPrUU.
8 KJIACC

Pa3nen 6. TensioBble siBJIeHUA.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISPHO-KMHETHYECKON TEOpUHM CTPOEHHUsI BemiecTBa. Macca W pa3mepbl aTOMOB U
MOJIeKyJ. OTBITHI, MOATBEPKAAIONINE OCHOBHBIE MTOJIOKEHUS MOJIEKYIIPHOKHUHETUYECKON TEOPUH.

Mogenun TBEPAOrO, KUAKOTO M Ta3000pa3HOrO COCTOSIHMM BemlecTBa. Kpucrammueckue U amopdHbIC Tena.
OOBsiCHEHHE CBOWCTB Ta30B, JKUJIKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJIOKECHMM MOJEKYISIPHO-KHHETHUYECKON TEOpHH.
CmauuBaHue U KamWUISIPHBIE siBJIEHUA. TemIoBoe pacuIupeHue U CKaTHe.

Temmneparypa. CBsi3b TeMImepatypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KEHHUS dacTull. BHyTpeHHsisi sHeprus. CrocoOs
W3MEHEHUs BHYTPEHHEW SHEpPruu: TEIUlonepeaadya W COBEpIIeHHE pabdoThl. Buubl Teruionepenayu: TEIUIONMPOBOIHOCTb,
KOHBEKIIUS, U3JTyYEHHUE.

KomnuecTBo TemmoTel. YaelbHas TEIIOEMKOCTh BeEIecTBa. TemiooOMeH W TEIJIOBOE paBHOBECHE. Y PaBHEHHE
TerioBoro OanaHca. [lmaBieHwe W OTBEpAEBaHHWE KPUCTAIMYCCKUX BEIISCTB. YJeidbHAs TEIUIOTA IUIABJICHHMS.
[lapoobpazoBanne u kouaeHcanus. Mcnapenwe. Kumenue. VYiaenpHas Temiora mapooOpa3oBaHusi. 3aBUCHMOCTH
TEMITEPATyPhl KUTICHHUS OT aTMOC(EPHOTO AaBJICHHUS.

BrnaxHocTb Bo3ayXa.

DHeprus TomuBa. Y AeiabHas TEIIoTa CrOpaHusl.

[Tpuniunsl padoTsl TemoBsix Asurateneit KIIJI termoBoro nuratens. TernmoBble ABUTATEIN U 3alIMTa OKPY>KAIOIIEH
CpenbL.

3aKOH COXpaHEHMSs U MIPEBPAICHUS SHEPTUM B TEIIJIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmtoneHue 6poyHOBCKOTO ABUKEHUS.



Ha6monenue nuddysun.
HaGmronenue sBineHui cMauyrMBaHUs U KaMWJUISIPHBIX SIBJICHUM.
Ha6monenue TernaoBoro paciupeHus Tell.
W3menenue naBiaeHus ra3a npu M3MEeHEHUH 00bEMa U HArPEBAHUHU WIIH OXJIAXKICHUU.
ITpaBuna u3mMepeHus: TEMIEPaTyphl.
Buabr Temionepenayu.
OxnaxieHue npy COBEpIICHUU PaOOTHI.
HarpeBanue ripu coBepiieHur pabOThl BHEITHUMH CHJIAMH.
. CpaBHEHHE TEMIOEMKOCTEN pa3IMUHbIX BELIECTB.
. HaOimronenue KkuneHus.
. HaGmronenue nmocTossHCTBa TeMIepaTypbl PHU TIaBICHUU.
13. MoJienu TEIJIOBLIX JABUTATEIICH.
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Jlabopamopnuie pabomut u onvimol.

OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHHSL.

OnbITHI IO BBIpAIIMBaHWIO KPUCTAJIOB TTIOBAPEHHOM COJIM UJIU caxapa.

OMBITHI 110 HAOTIOJEHUIO TETNIOBOT'O PACIIUPEHUS Ta30B, )KUJIKOCTEH B TBEPIBIX TEJI.

OmnpeneneHue AaBiICHUS BO3AyXa B OalsIOHE IIIPHIIA.

OnBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD JTABJICHUS BO3IyXa OT €ro 00béMa M HAarpEeBaHUSI WITH OXJIAXKICHMS.
[IpoBepka THMOTE3bl JUHEHHOW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA >KHJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIIEPaTyphI.
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HalntoneHne nu3aMeHeHus: BHyTpEHHEN SHEPTUU Tela B pe3yiibTaTe TeIlonepeiadyn U paboThl BHEUTHUX CHIL.
HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMENTMBAHUH XOJIOHOU U TOPSYEH BOIBI.

OrnpezneneHre KOJWYECTBA TEIUIOThI, IMOJIYYEHHOTO BOJOW NpU TEIUNIOOOMEHE C HarpeThiM METAUIMYECKUM
LWJIAHIPOM.

10. OnpeneneHne yaenbHON TEINIOEMKOCTH BELIECTBA.
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11. MccnenoBanue mpoiecca ucrnapeHusl.

12. OnpeaeneHne OTHOCUTEIbHOM BIAXXHOCTH BO3yXa.

13. OnpeaeneHue yaeabHON TEIUIOTHI TUIaBJICHUS JIbA.

Pa3jen 7. DiiekTpuyecKHe 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 2IIEKTpUUYECKUX 3apsoB. B3aumonaeicTBue 3apsskeHHbIX Tel. 3akoH Kyrona
(3aBHCUMOCTb CUJIbI B3aUMOICHCTBUS 3aPSKEHHBIX TEJ OT BEJIMUUHBI 3aPSI0B U PACCTOSIHUS MEXK]TY TEJIaMu ).

Onektpuueckoe mosie. Hanpsok€HHOCTH anekTpuueckoro mnojs. [IpuHIun cyneprno3uiuy 3JIeKTPUYECKUuX Tosiei (Ha
KaueCTBEHHOM ypPOBHE).

Hocutenu »siaekTpuuecKuX 3apsaoB. DJIEMEHTApHbIA diekTpudeckui 3apsia. Crtpoenue aroma. [IpoBOIHUKH WU
JTUBJICKTPUKHU. 3aKOH COXPAHEHUS DIICKTPUUECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS BJIEKTPUYECKOrO TOKAa. VICTOUYHHMKM NOCTOSIHHOrO TOKa. JleicTBus
ANEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MArHUTHOE). DIIEKTPUUECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas nenb. Cuna ToOKa. OJEeKTpudyeckoe HamnpspkeHue. CONpOTUBIIEHHE IPOBOJHMKA. Y IEJBHOE
CONPOTHUBIICHUE BelecTBa. 3akoH Oma s yuactka uend. [locnenoBaTenbHoe U napaiiesibHOE COEIUHEHUE TIPOBOIHUKOB.

PaGota u MOIIHOCTH AJEKTpHUECKOro ToKa. 3akoH JDkoyns—JleHma. DnekTpudyeckue Ienu W MoTpedurenu
AJIEKTPUYECKOM dHEepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[TocTositHHBIE MarHuTHl. B3auMoaeicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe moje. MarHutHoe mosie 3eMJId U €ro
3Ha4YeHUE IJiA Ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe moJie 3IeKTPUYEcKoro Toka. [I[puMeHeHne 31eKTpOMarHuToB B
TexHuke. [[elicTBME MarHUTHOTO MOJII HAa MPOBOAHUK C TOKOM. ODJIEKTPOJBHUraTellb MOCTOSSHHOIO TOKa. Mcmonb3oBaHue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apazes. SABnenue 3nexkTpoMarauTHo nHaykuu. [Ipasuno Jlenna. Dnexrporeneparop. CnocoObl MonydeHHs
ANEKTPUUECKON IHEPTUU. DIEKTPOCTAHIINN Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

1. DnexTpu3auus Tell.

2. JIBa polia 3MEKTPUYECKUX 3apAI0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TEJl.

11
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Y CTpONCTBO U IENCTBUE IEKTPOCKOIIA.
DNeKTpOocTaTUYECKask MHIYKLIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKUX 3aPSI0B.
[TpoBOHUKH U TUDIIEKTPUKH.

MoienupoBaHue CUITOBBIX JIMHUNA 3JIEKTPUYECKOTO OIS,
M CTOYHMKN MOCTOSHHOTO TOKA.

JIeHlcTBYS DIIEKTPUYECKOT O TOKA.

DIIEKTPUUECKUM TOK B HKHUJKOCTH.

["a30BbIii pa3ps.

N3Mepenune cuiibl Toka aMIepMeTpoM.

N3Mepenue 251eKTpUIeCcKoro Harps>KeHUs BOJIbTMETPOM.
PeoctaT u Mara3uH COnpoOTHUBIICHUH.

BzanmMopeiicTBre MOCTOSHHBIX MAarHUTOB.
MoenupoBaHue HEBO3MOKHOCTH pa3/IeJICHUs MTOJII0COB MarHuTa.
MoenupoBaHuE MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OnbIT OpcTena.

MarauTHoe 1oJie ToKa. DJIEKTPOMarHur.

JlericTBME MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
DNIeKTPOABUTATEIIH OCTOSIHHOTO TOKA.

HccnenoBanue sBICHUS 3JICKTPOMArHUTHOM HHAYKIIUH.
OnbiTel Dapaes.

3aBUCUMOCTD HaIpaBJICHUA HHAYKIIMOHHOI'O TOKA OT YCJIOBI/Iﬁ €0 BOBHNKHOBCHHMA.

DJIeKTpOTreHepaTOp MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomuvt u onvimol.

1.

OnBITHI TIO Ha6JHOI[eHI/IIO QJICKTPpHU3aAHNH TCJI I/IHI[YKI_[Heﬁ " IIPpU COIIPUKOCHOBCHHU.

12
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

UccnenoBanue nedicTBUS AIEKTPUUECKOTO MOJIS HA TPOBOIHUKHU U JUDJICKTPUKH.

CoOopka u mpoBepka paboThI IEKTPUIECKON LTI MOCTOSTHHOTO TOKA.

N3mepenue u perynupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HaMPSKEHUSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HAYIIETO Yepe3 pe3UCTop, OT COMPOTUBIICHUS PE3UCTOPA U HATIPSKEHUS HA
pe3ucTope.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh AJICKTPUYECKOTO COMPOTUBIICHHS TTPOBOIHUKA OT €0 JIJIUHBI, TUIOIIATU
MOTIEPEYHOr0 CEUEHUsI U MaTepHalia.

[TpoBepka mpaBuiia CI0XKEHUS HATIPSKEHUN MPU TIOCJIEIOBATEIIBHOM COSIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia st CUIIbI TOKA MPU MapaijieIbHOM COEIMHEHUH PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEIUCTOP.

Omnpenenenre MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIEISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HAIPSKEHUS Ha HEH.

Omnpenenenue KIIJ[ HarpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSTHHBIX MAarHUTOB.

N3yyeHnne MarHuTHOTO TOJIS MOCTOSHHBIX MATHUTOB MPU UX 00bETUHEHUHN U Pa3/ICTICHHUH.

HccnenoBanue neicTBUS SIEKTPUUECKOTO TOKa HA MAaTHUTHYIO CTPEIIKY.

OnbIThL, JEMOHCTPUPYIONINE 3aBUCUMOCTb CHUJIbI B3aUMOJICUCTBUSL KATYIIKU C TOKOM M MarHuTa OT CWJIbl TOKa U
HaIpaBJICHUS TOKA B KaTYIIIKE.

N3yueHne nelcTBUSI MArHUTHOTO OIS HA IPOBOJIHUK C TOKOM.
KonctpynpoBanue u uzyueHue paboThl JJIEKTPOIBUTATEIIS.

N3mepenne K11/ asexkTpoaBurareibHOM yCTaHOBKH.

OnbITEl MO MCCIEAOBAHUIO SABJIEHUS AJIEKTPOMArHUTHOM HWHIYKIHMH: HCCIEIOBAHUE HW3MEHEHUW 3HAUYCHUS U
HaIpaBJICHHUs] UHAYKIIMOHHOTO TOKA.

9 KJIACC
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Pa3nen 8. Mexanuueckue siBJICHUSI.

Mexannueckoe ABmkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHMYECKOTO JBUKEHUS.
PaBHOMEpHOE TpsIMONMHENHOE ABMKEHHE. HepaBHOMEpPHOE NMpsAMOJIMHEHOE ABMKeHHE. CpeqHsiss 1 MTHOBEHHAs] CKOPOCTh
T€Ja IPU HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PapHoyckopeHHOE npsiMoJinHetHoe aBkenne. CBoOoaHoe najaenue. OnbiTel [Nanues.

PaBHOMepHOE aABMKEeHHE TO OKpyxkHocTH. llepuog u uyactora oOpaimeHus. JluneliHas u yrioBas CKOpPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

ITepseiit 3ak0H HeroroHa. Bropoii 3akoH HeroTtona. Tpertuii 3akoH HeroTona. [IpuHImMn cynepno3uuuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHMs: CWila TPEHUSI CKOJBXKEHHs, CHJIa TPEHUS NOKOS, IPYTHE BUABI TPEHUS.

Cuna TsKeCTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHre cBoOOAHOrO majieHusd. [[Bmwxkenue ianet Bokpyr ColHia.
IIepBas kocmuueckas CKOpoCcTb. HeBECOMOCTh U EPETPY3KH.

PaBHOBecue marepuanbHOM TOUKU. AOCOOTHO TBEpPAOe Teno. PaBHOBecwe TBEPIOTO Tena € 3aKPEIUIEHHON OCHIO
BpaiieHusi. MomeHT cuiibl. LleHTp TskecTu.

Nmnynec Ttena. M3meHeHue wumnyibca. VMmynbe cuiibl. 3aKOH COXpPAaHEHHS WMIyJibca. PeakTMBHOE [IBUKEHUE.

Mexanndeckasi pabora W MOIIHOCTh. PaboTa cui TsKecTH, YHpyrocTd, TpeHus. CBs3b JHEPTMM U PaOOTHI.
[lorennmanbHas sHeprus Tejla, IOJHIATOTO HAJ IOBEPXHOCTHIO 3eMiM. lloTeHuManpHass >HEPIUS CXKATOU IPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUH.

Jemoncmpayuu.

1. HaOmroneHrne MexaHM4eCKOTO IBM)KEHHSI TeJla OTHOCUTEIIBHO PAa3HBIX TENl OTCUETA.

2. CpaBHEHHUE MMyTEH U TPACKTOPHUI ABUKEHUS OJTHOTO U TOTO KE TeJIa OTHOCUTEIBHO Pa3HbIX TEN OTCUETA.

3. HM3mepeHne CKOpOCTH M YCKOPEHHMS IPSAMOJIMHENHOTO ABUKEHU.

4. HccnenoBaHnue NpU3HAKOB PABHOYCKOPEHHOTO IBUKCHUS.

5. HaOmronenue nBUXKEHUS TeJla MO OKPYKHOCTH.

14



10.
11.
12.
13.
14.
15.
16.

HaGmionenre MexaHUYeCcKUX SBJICHHUM, MPOUCXOASIINX B cucreMe orcuéra «Tenexka» mpu €€ paBHOMEPHOM H
YCKOPEHHOM JBUKEHUU OTHOCUTEIBHO KaOuHeTa (PU3HKHU.

3aBUCUMOCTb YCKOPEHUS TeJla OT MACCHI TEJIA U ACHCTBYIOIIEH Ha HETO CUJIBL.
Habmronenue paBeHCTBa CUJI TPU B3aUMOJEHCTBUM TEIL.

H3MmeHnenue Beca Tesna pyu yCKOPEHHOM JIBUYKEHUU.

IIepenaua nmnynbca 1py B3aUMOIEHCTBUM TEIL.

[IpeoGpazoBanusi SHEPTUU TPU B3AUMOJICHCTBUU TEL.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJibca MpH a0CONMIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

HaGmionenne peakTHBHOTO JBUKCHHUSL.

CoxpaHeHHe MEXaHUYECKOW IHEPTHH ITPU CBOOOIHOM A ICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH ITPU JIBUKEHUH TEJIA MO JEHCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomut u onvimol.

1.

2
3
4.
5

L © N o

KoncTpyrpoBaHue TpakTa sl pa3roHa ¥ JaJIbHEHIIIer0 paBHOMEPHOTO ABM)KCHHUS IIAPUKA WUITH TEIICHKKH.
Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpyCKa WU IBHKEHUS [IAPHUKA 10 HAKIIOHHOW TUIOCKOCTH.
Omnpenenenue yCKOpEHUs Tella IPU PAaBHOYCKOPEHHOM JIBM)KEHHUH 110 HAKIIOHHOM TIOCKOCTH.

HccrienoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBM)KCHHUU 0€3 Ha4alIbHOW CKOPOCTH.
[IpoBepka rUMOTE3BI: €CIM TIPU PABHOYCKOPEHHOM JBMKEHUU 0€3 Ha4aJlbHON CKOPOCTH MYTH OTHOCATCS KaK Psif
HEYETHBIX YKCETI, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJITMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHJIbl HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenne K03 HUIMEHTA TPEHUS CKOJTBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHUIIBI TPEHUS ITPU PABHOMEPHOM JABUKEHUU TeJIa TI0 TOPU30HTATBLHOM MOBEPXHOCTH.

. Onpenenenue padOThI CHIIBI YIPYTOCTH MPH MOABEME T'Py3a C MCHOJIB30BAHUEM HEMOJBHUKHOTO M IMOJBHKHOTO

OJIOKOB.
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11. I3yuyeHue 3aKOHa COXPAHEHUS SHEPTUH.
Pasznen 9. Mexannueckne KoJIe0aHUA M BOJIHEIL.
KonebarensHnoe nukeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJEOAHUMN: IEPUOI, YACTOTA, aMIUIUTyAa. MaTteMaTH4ecKui u
NPY>KUHHBIA MasTHUKU. [IpeBpaliieHrne sHepruu mpHu KoiaedaTeIbHOM JABUKEHUH.
3aryxatomue kosjeOanus. BwiHyxIeHHble KojeOanus. Pezonanc. Mexanuueckue BoOJIHBI. CBONCTBA MEXaHUUYECKHX

BOJH. [IpomonbHbIe M TIONEpeyYHbIe BOJHBI. J[TMHA BOJHBI M CKOPOCTh €€ pacnpocTpaHeHHs. MeXaHMYeCKUE BOJIHBI B
TBEPIAOM TEJIE, CEUCMUYECKHE BOJIHBI.
3ByK. ['pomMKOCTB 3ByKa U BhicoTa ToHa. OTpaskeHue 3Byka. MHGpa3Byk U yIbTpa3ByK.
Jemoncmpayuu.

1
2
3
4.
5
6

HaGmronenue kosiebanuii Tel1 Mo IEMCTBUEM CHIIBI TSKECTH U CUJIbI YIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmroenre BoIHYXIEHHBIX KOJIEOaHUI U pe30HaHCA.

Pacnipoctpanenue mpo/10JIbHBIX U TIOTIEPEYHBIX BOJIH (Ha MOZEINH).

HaGnronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHYECKUMN pEe30HaHC.

Jlabopamopnuie pabomut u onvimol.

SO o

7.

OmnpeneneHre 9acToThl M Iepruojia KojaeOaHuii MaTeMaTHIeCKOTO MasiTHUKA.
OmnpeneneHue 9acToThl ¥ MepHo;ia KojaeOaHuil IpyKUHHOT'O MasTHUKA.

I/ICCJ'IGI[OBaHI/IC 3aBUCHUMOCTH IICpHUOaa KoJieOaHMi IMOABCHICHHOI'O K HUTH I'Py3d OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIEOAHHI MPY>KUHHOTO MasiTHUKA OT MACChI rpy3a.
[TpoBepka HE3aBUCUMOCTH TIEpUOa KoJIeOaHuH Tpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Tpy3a.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh IEepUoJa KOJeOAaHUN NPYKUHHOTO MasiTHUKa OT Macchl Tpy3a M

KECTKOCTH NPYKUHBI.
N3mepenne yckopeHus: CBOOOTHOTO MaACHUSI.

Pa311e.11 10. :‘)JIEKTpOMaFHI/ITHOC M0oJI€ X 3JICKTPOMAIrdHUTHBIC BOJIHBI.
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DJIEKTPOMarHuTHOE  MOJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOWCTBA  AJNEKTPOMAarHWTHBIX  BoyiH.  [lkana
AJIEKTPOMArHUTHBIX BOJIH. MICTIOIB30BaHUE AJIEKTPOMATHUTHBIX BOJIH JIJIi COTOBOM CBA3H.
DnekTpoMaruuTHas npupopa ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBBIE CBOICTBA CBETA.
Jlabopamopnuie padbomut u onvimol.
1. M3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO MOOUIIEHOTO TeedoHa.
Pa3nen 11. CBeToBbBI€ SIBJIEHMSI.
JlydueBas mogaenb cBera. Mcrounuku cera. [IpsamonuHeliHoe pacnpocTpaHeHue ceta. 3atMenusi ConHua v JIyHbI.
Otpaxenue cBera. [Inmockoe 3epkano. 3aKOH OTpaKEHUS CBETA.
[Ipenomiienne ceta. 3akoH npenomieHus: cBera. [lonHoe BHYyTpeHHee oTpa)xkeHue cBeTa. Mcrmoiap30BaHME MOJHOTO
BHYTPEHHET0 OTPAKEHHUS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xox nmydeit B auH3e. OnTudeckas cuctema doToanmapara, MEKPOCKOIAa M Telleckomna. ['1a3 Kak onTudeckas
cucrteMa. bin3opyKocTh U AJaIbHO30PKOCTb.
Paznoxenue 6enoro ceeta B criekTp. OnbiTel HptoToHa. CrioKeHne CrieKTpaibHBIX IIBETOB. [{ucnepcus creta.
Jemoncmpayuu.
[IpssmMonHEHOE PacpOCTPAaHEHUE CBETA.
OTtpakeHue cBera.
[Tonmy4yenne n3o0pakxeHH B IITIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue ceera.
OnTtruyeckuil CBETOBO.
Xom myueit B coOMparorieit TnH3e.
XO0JI Ty4der B paCCEUBAIOIIEH JIMH3E.
[Tonyuenue n3o0pakeHH ¢ MOMOIIBIO JIUH3.

© N ok W e
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9. [punuun nevictBus Goroannapara, MUKPOCKOIA U TEJIECKOIA.

10. Mogens rnasa.

11. PaznokeHue 6enoro cBeTa B CIEKTP.

12. [lomydenue 6enoro cBeTa MpH CI0KEHUH CBETA Pa3HbIX 1[BETOB.

Jlabopamopnuie padbomut u onvimol.

HccnenoBanne 3aBUCUMOCTH yIila OTPaKEHUS CBETOBOTO Jiy4a OT yIJIA MAICHUS.
N3yuyenue xapakTepuCTHK U300paKeHUs MPEAMETA B INIOCKOM 3epKalie.

HccnenoBanne 3aBUCUMOCTH yIJla MPEJIOMIICHUS CBETOBOTO Jiy4a OT yIJla MaJeHUs Ha TPAHULE «BO3YX—CTEKIION.
[Tony4yenue n3o0pakeHUi ¢ TOMOIIbI0 COOMPAIOIIEH JTUH3BI.

Onpenenenue GOKyCHOTO PaCCTOSHUS U ONTHYECKOW CUJIbI COOMpAIOIE JIMH3BI.

OnBbITHI MO Pa3I0KEHUIO OEJI0T0 CBETA B CIIEKTP.

OnbITHI IO BOCIPUATHIO I[BETA IPEIMETOB IIPU UX HAOIIOIEHUN Yepe3 IBETOBbIE (DUITBTPHI.

N o ou s wN R

Pa:meﬂ 12. KBaHTOBbBIE SIBJICHUSI.

Omnsitel Pe3epdopna u mnanerapHas mojnens aroma. Mogens atoma bopa. Mcnyckanue u morjomieHue cBeTa aTOMOM.
KBanTel. JIuHeHyaThie CIIEKTPHI.

PanunoaktuBHOCTE. ANb(a, 6eTa- u raMma-uznydeHus. CTpoeHue aToMHOro sfpa. HykiIoHHas Moziens aTOMHOTO sJpa.
N3oronsl. PaguoaktuBHbie npeBpanienus. [lepuon nonypacmnaga aTOMHBIX SIEP.

SnepHbie peakuu. 3aKOHbI COXPAHEHHS 3apsAI0BOIO0 U MAaCCOBOTO YUCEN. DHEPIusl CBsI3U aTOMHBIX sifiep. CBs3b Macchl
u sHepruu. Peakiuu cunrtesa u geneHus sanep. Mcrounnku suepruu ConHLA U 3BE3].

SAnepHas sHepreTuka. J[ercTBrs paIlMOAKTUBHBIX U3JIYUYCHHUI Ha )KUBBIE OPIaHU3MBI.

Jemoncmpayuu.

1. CHOexTpbl U31y4YE€HUS U NOTJIOIIEHUS.

2. CnekTpsbl pa3IM4HbIX ra30B.

3. Coextp Boopoaa.

4. HaGmonenue TpekoB B kaMepe BuiibcoHa.
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5. Pabota cuérurka MOHU3UPYIOLIUX U3ITYUESHH.

6. Peructpauus uznyyeHuss IpUPOJIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopnuie padbomut u onvimol.

1. HaOmroneHue CIUIOUIHBIX ¥ TMHEHYAThIX CIEKTPOB U3JIy4YECHHUS.

2. HccnenoBanue TpeKoOB: U3MEPEHUE YHEPTUU YACTHULIBI IO TOPMO3HOMY My TH (110 oTorpadusm).

3. U3mepenue pagnoakTuBHOTrO (hoHA.

IHoBTOPUTEIBbHO-0000 A0 MOXYJIb.

[ToBTOpUTETHEHO-0000IAONINN MOYJIb MPEIHA3HAYEH JJI CUCTEMAaTHU3aluil U 0000IIEHUS! IPEIMETHOTO COJICP KAHMS
U OMbITa JEATEIbHOCTH, MPUOOPETEHHOIO MPU M3YUYEHHUM BCEro Kypca (PU3MKH, a TakKe JJIs MOATOTOBKA K OCHOBHOMY
rOCyJapCTBEHHOMY dK3aMeHY 1Mo (pu3uke 1151 00yJaromuxcs, BBIOPaBIIUX ATOT YUeOHBIN TpeaMeT.

[Ipy W3ydyeHUM [OAaHHOTO MOJIYJSl PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BUABI IEATEIBHOCTH, HAa OCHOBE KOTOPBIX
oOecreynBaeTcsi JIOCTH)KEHHE MPEIMETHBIX U METalpEAMETHBIX IUIAHUPYEMBIX pPe3yJbTaToB OO0ydeHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHUE HAYUYHBIX METOJOB MCCIEAOBAHUS SIBIICHUN MPUPOABl U TEXHUKH, OBJIAJICHHUE
YMEHHUSIMHU OOBICHATh PU3NUYECKUE SBJICHUS, IPUMEHsIS MTOJYYCHHbIC 3HAHUS, pelIaTh 3a7a4i, B TOM YUCJIE KaueCTBEHHBIE U
AKCIEPUMEHTAJIbHBIE.

[IpuHIIMNIUATBHO JEATETPHOCTHBIA XapaKTep MOaHHOTO paszfena peanu3yercs 3a CY€T TOro, 4Tro OOydaroluecs
BBINIOJIHSIOT 3aJ]aHusl, B KOTOPBIX UM IIPeJIaraercs:

Ha OCHOBE IMOJIyUYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3MUECKUE SBJICHHS B OKPYXAlOIIeH mpupojie 1
MOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh Hay4yHbIE METOJbl MCCIEAOBAaHUS (PU3MUYECKUX SIBICHMH, B TOM YHCJIE [ HPOBEPKH TUIOTE3 U
MOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4yHbIE OCHOBBI HauOOJIee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHM, Hampumep, MpPaKTUYECKOTO
WCITOJIB30BaHUS Pa3IMYHbIX UCTOYHUKOB 3HEPIMU HAa OCHOBE 3aKOHA IPEBPALLECHMSI U COXPAHEHUS] BCEX U3BECTHBIX BUIOB
SHEPruMu.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

I/ISY‘IGHI/IC (I)I/I?:I/IKI/I Ha YPOBHC OCHOBHOTO 06IJ_[€FO 06p8,30BaHI/I${ HAIIPaBJICHO Ha JOCTUKCHHUC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U ITPCIAMCECTHBIX O6pa30BaTeJIBHBIX PE3YJILTATOB.

B pesynbTare u3ydenus pU3MKU Ha ypOBHE OCHOBHOTO 001Iero o0pa3oBanus y oOy4aromierocsi 0yayT cpopMupoBaHbl

CICAYOMNUC JIMYHOCTHBIC PC3YJIbTATHI B HACTH !

1) MaTPUOTHYECKOI0 BOCTIMTAHMS

— TIPOSIBJICHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (DU3NUECKON HAYKH;

— IIEHHOCTHOE OTHOIIEHHUE K JIOCTHKEHUSM POCCUMCKUX YUEHBIX-(PU3HKOB;

2) rpa’kIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCITIMTAHMSA:

— TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXKJIEHUU OOLIECTBEHHO 3HAYMMBIX M ITUYECKUX MPOOJIEM, CBSI3aHHBIX C
NPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HAaHUE BaXXHOCTH MOPAJIbHO-3THUYECKUX IPUHIUIIOB B AEATEILHOCTU YUYEHOTO;

3) 3¢TeTHYeCKOro BOCIIMTAHMSA:

— BOCIIPUSITUE ICTETHYECKUX KayecTB (PU3UYECKON HayKu: €€ TapMOHHUYHOTO IMOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT 0 MO3HAHUSI:

— OCO3HaHUE IIEHHOCTH (PU3UIECKON HAyKH KaK MOIHOTO MHCTPYMEHTA TTO3HAHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH,
BAXKHEHIIIEH COCTABIIAIOLIECH KYIbTYPHI;

— pa3BUTHE HAYYHOU TI0003HATEILHOCTH, MHTEPECA K HCCIICIOBATEIBCKON IEATETHhHOCTH;

5) dopMupoBaHus KYJbTYPHI 310POBbs M SMOIHMOHAIBHOT0 0JIATOMOJTYYHSI:
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— OCO3HaHHWE IIEHHOCTH Oe30macHOro oOpa3a >KM3HH B COBPEMECHHOM TEXHOJOTHYECKOM MHUPE, BAXKHOCTH TIPABHII
0e30macHOr0 TOBEACHUS Ha TPAHCIIOPTE, Ha JOpOTaX, ¢ JJCKTPUUYCCKUM U TEIUIOBBIM OOOpPYJAOBAHHEM B JOMAITHUX
YCIIOBUSX;

— c(hOpMHUPOBAHHOCTH HaBbIKa peIIeKCHH, MPU3HAHUE CBOETO MTpaBa Ha ONIMOKY M TAKOTO e MpaBa y IPYroro 4ejoBeKa;
6) TPy/10BOr0 BOCTIMTAHUS:

— aKTHBHOC YYaCTHE B PEIICHUU MPAKTUYCCKUX 3a7a4 (B paMKaX ceMbH, 00pa30BaTeIbHOW OpraHu3aIiuy, ropoja, Kpas)
TEXHOJIOTUYECKOHN M COIMAILHOMN HANPABICHHOCTH, TPEOYIONIUX B TOM YHUCIIC U (DU3UICCKUX 3HAHUI;

— UHTEPEC K MPAKTUYECKOMY M3yUCHUIO MPOGECChid, CBI3aHHBIX ¢ (PU3NKOMH;

7) 3K0JIOrHYeCKOro BOCIUTAHMS

— OpHCHTAIMS Ha MPUMEHEHNEe (PU3UICCKUX 3HAHUH IS PEIICHUS 3a/1a4 B 00J1aCTH OKPYKAFOIICH Cpe/Ibl, IJITAaHUPOBAHHUS
MIOCTYTIKOB M OIICHKU WX BO3MOKHBIX MTOCIIEICTBHUM TSI OKPYIKAIOIICH CPEJIbI;

— 0CO3HaHHE MI00ATFHOTO XapaKTepa dKOJIOTHIECKUX MPOOIeM U TyTel X pelICHHUS;

8) amanTanuM K H3MEHSIIOIIUMCS YCJIOBUSIM CONMAIBLHOW W MPUPOTHOM Cpe/Ibl:

— MOTPEOHOCTh BO B3aWMOJICHCTBUHU IIPH BBIOJIHEHUU HCCIICOBAHWNA WM TMPOCKTOB (PU3UYECKOW HAIpPaBICHHOCTH,
OTKPBITOCTH OIBITY ¥ 3HAHHSIM JIPYTHX;

— MOBBINIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHICCKYIO e TEIbHOCTS;

— MOTpeOHOCTH B POPMHUPOBAHUY HOBBIX 3HAHUH, B TOM YHCIIEe (POPMYITUPOBAThH UICH, IOHSATHUS, TUIOTE3bl O PU3NUECKUX
00BEKTaX M SIBJICHUSX;

— 0co3HaHue Ne(UIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (PU3UKU;

— TUTAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHHM;

— CTpEeMJICHHE aHAJIM3UPOBATh W BBISBISATH B3aUMOCBS3M TMPHUPOABI, OOIIECTBA M IKOHOMHKH, B TOM 4YHCIIE C
MCIIOJIb30BaHUEM (DM3UYECKUX 3HAHUM;

— OIICHKA CBOWX JICCTBHUH C yUETOM BIHSHUS HA OKPYKAIOIIYIO CPEY, BOZMOKHBIX TII00ATBHBIX MTOCIIEICTBUH.
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METANPEAMETHBIE PE3YJIbTATBI

B pesynbrate ocBoeHUs mporpaMMbl 1o (U3UKE Ha YPOBHE OCHOBHOI'O OO0IEro oOpa3zoBaHus y oOydaronierocst OyayT
chopMHpOBaHEl MeTampeaMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE IT03HABATEIIbHBIC YHHUBEpCAJIbHBIC Y4YCOHBIC IEHCTBUSA,
KOMMYHHUKAaTHBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHUCTBHSI, PETYISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC EHCTBU.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE I1eCTBUSA

Ba3oBble JJornuecKkue 1eiicTBUA:

BBISIBJISTH M XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKU O0BEKTOB (SIBJICHHH );

yCTaHABJIMBATh CYIIECTBEHHBIN IPU3HAK KJIacCH(DHUKAIK, OCHOBAHUS JIsl 0000IIEHUS 1 CPAaBHEHUS;

BBISIBIIITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B paCCMaTpUBaeMbIX (pakTax, JAHHBIX U HAOIIOEHUSIX, OTHOCSIIINXCS K
(U3NIECKUM SIBICHUSIM;

BBISIBIIATH NTPUYMHHO-CJICJICTBEHHBIE CBS3U MPH M3YYCHHU (DU3WUECKHUX SIBJICHHHA M IPOIECCOB, NENaTh BBIBOIBI C
UCTIOJh30BAaHUEM JCAYKTUBHBIX ¥ WHAYKTHBHBIX YMO3AKJIIOYCHWH, BBIABUTATh THIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITEIbHO BBIOMPATH CIIOCOO pelIeHUs ydyeOHON ¢u3umdecKor 3amauu (CpaBHEHHE HECKOJBbKHX BapUaHTOB
perieHusi, BRIOOp HanboJiee MOAXOSIIETO C Y4ETOM CaMOCTOSITENIbHO BBIICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaeaoBaTebLCKHe AeHCTBUA:

HCIOJIB30BATH BOIIPOCHI KaK UCCIIE0BATEIBLCKUN NHCTPYMEHT ITO3HAHNUS,

MPOBOJUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3NUECKHUI IKCIIEPUMEHT, HEOOIBIIOE
uccie0BaHue (PU3NUECKOTO SABICHUS;

OIICHWBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HWH(MOPMAIMIO, TOJYYCHHYIO B XOJ€ WCCJICAOBAHUS WA
JKCIIEPUMEHTA;
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CaMOCTOSITEILHO (HOPMYIHPOBATH O0OOIIEHHS W BBIBOABI MO pe3ysibTaTaM MPOBEIEHHOTO HAOJIOJEHUS, OIbITA,
MCCIICIOBAHUS,;

MIPOTHO3UPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3NICCKUX MPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIOIOKEHUS
00 WX pa3BUTHHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pab6ora ¢ unpopmanmei:

IPUMEHATh Pa3JIMuHbIe METOJbl, UHCTPYMEHTBl M 3aIlpOoChl MPU TOHWCKEe W oTOOpe MHGOPMAIMU WM JaHHBIX C
y4€TOM MPEJTIOKEHHON yueOHOM (hU3nYEeCKOi 3a1auH;

aHAJIM3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(POPMAITUIO PA3IUYHBIX BUJO0B U (JOPM MPEICTABICHUS;
CaMOCTOSITEJIbHO BHIOMpPATh ONTUMAJIbHYIO (OpMY TMpeCcTaBlIeHHs WH(OpMalMU W WUTIOCTPUPOBATH pellaeMble
3a/1a4M HECJIOKHBIMU CXEMaMH, TUarpaMMaMu, HHOHU Tpaukoi U UX KOMOWHAIUSIMU.

KommyHuKaTHBHBIE YyHUBEpPCAJIbHbIE YUeOHbIe IeiicTBUS:

B X0Jie OOCYXJeHUs y4eOHOro maTepuana, pe3yJbTaToB Ja0OpaTOPHBIX PabOT W MPOEKTOB 3aJ1aBaTh BOMPOCHI IO
CYIIECTBY O0OCYXJIaeMoll TeMbl W BBICKA3bIBaTh WJICH, HAIlCJICHHbIE Ha pEIICHHE 3a7ayd W TOJACp)KaHHE
0J1aro’KeaaTeabHOCTH OOIIEHHUS,;

COTIOCTABIISITh CBOM CYXKACHUS C CY)KJICHHSMH APYTHMX YYaCTHHKOB JHAOra, OOHApPY>KUBATh PA3IMUUE U CXOJICTBO
TTO3HUIINM;

BBIPQ)XKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABIATh PE3YAbTAThl BBIITOJIHEHHOTO (PU3MUYECKOro ombITa (PKCIEPUMEHTa, WCCIICIOBaHMS,
MIPOEKTA);

MMOHUMATh W UCITOJIB30BaTh MPEHMYINECTBA KOMAHJIHOW W MHAWUBHUIYAJIbHON pabOThI MPU PEIICHUH KOHKPETHOU
buznueckon mpoOIeMb;

MIPUHUMATH IICJIM COBMECTHOM JEATeIIbHOCTH, OPTaHN30BBIBATh JICHCTBUS 1O €€ JIOCTHIKEHUIO: PACIIPEICIISITh POJIH,
00CyXIaTh MPOIIECCHI M PE3yJIbTAThl COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOIO 9YacTh PaOOTHI, JTIOCTUTAs KA4eCTBEHHOI'O PE3yJIbTaTa IO CBOEMY HAIMPABICHHUIO U KOOPJIHHHPYS
CBOM JICHCTBHS C APYTUMH WICHAMU KOMaH/IbI;
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OLICHMBAaTh KAaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPHUSM, CAMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
YYaCTHUKAMU B3aUMOJECHCTBHS.

PeryasiTuBHbIC YHMBepCaJbHbIe Y4eOHbIe 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMIUX ISl pelieHus: (GU3NUeCKUX 3HAHU;
OPUEHTHPOBATHCS B PA3NUYHBIX MOAXOAAX MPUHATHS PEUICHUN (MHIMBUAYAIbHOE, MPUHATHE PEUICHUS B TPYIIIE,
NPUHSITHE PEUICHUH TPYNIOi);

CaMOCTOSITEJIbHO COCTABJISATh AJTOPUTM pelleHus (U3MUECKOW 3aJayd WM IUIaHa MCCIENOBaHUS C YYETOM
MMEIOIINXCS] PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh NIpeIiaraeéMble BApUaHThl PELLICHU;
7ieN1aTh BIOOp M OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE.

CﬂMOKOHTpOJ’lB, AMOIMOHAJbHBbIN MHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTyallMu U IIpeuiaraTh IiaH €€ N3MECHECHUS;

OOBSCHATh MPUYMHBI JOCTHKEHUS (HEAOCTUIKEHUS) pe3yabTaTOB NEATEIbHOCTH, JaBaTh OLIEHKY NMPHOOPETEHHOMY
OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHCJIE€ B XOJ BHIOJHEHHS (PU3HUECKOTO MCCIICIOBAHUS WM MPOEKTA)
HA OCHOBE HOBBIX 00CTOSATENHCTB, N3MEHUBIIUXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUSM;

CTaBUTH ce0s HA MECTO JPYroro 4YejoBeKa B XOJ€ CIOpa WIM AUCKYCCHUH Ha HAyYHYIO TeMY, TOHUMAaTh MOTHBBI,
HaMEPEHUSI U JIOTUKY APYTrOro;

MpU3HABATh CBOE MPABO HA OMMUOKY MPHU perieHuH (PU3UYECKUX 3a/lad WM B YTBEPKIACHHUSIX HA HAyYHBIC TEMBI U
TaKo€ e MPaBo IPyroro.

HPEIMETHBIE PE3YJIbTATbBI
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K koniy o0yuenus B 7 Kjacce npeaMETHbIE pe3yiabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y
o0Oy4aromuxcs yMEHUM:

WCIIOIb30BaTh MOHATHS: (U3NYECKUE M XUMUUYECKUE SIBJICHUs, HAOMIOJCHUE, SKCIIEPUMEHT, MOJEib, TUIIOTE3a,
eIUHUIBI (U3UYECKUX BEJIMYMH, aTOM, MOJIeKYyJla, arperatHble COCTOSHHUSI BellecTBa (TBEPAOE, JKHUJIKOE,
ra3oo0pa3Hoe), MEXaHWYEeCKOe JBUXKEHUE (pPaBHOMEpPHOE, HEPABHOMEpPHOE, NPSIMOJUHEHHOE), TPaeKTOPHs,
paBHOJEHCTBYIOIAs cuiia, Aedopmanus (ynpyras, IiacTuyeckas), HEeBECOMOCTb, COOOIAIOIIUECS COCY/IbI;
paznuuath siBjaeHus (quddysus, TEII0BOE JBHKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE JBUKEHUE, HEPABHOMEPHOE
JIBIDKCHHE, WHEPIUs, B3aMMOJICHCTBUE TEJI, PaBHOBECHE TBEPJBIX TEJI C 3aKPEIJIEHHONW OChIO BpAIllCHHMS, Nepeaaya
JaBlieHUsT TBEPABIMH TEJIaMH, XHUIAKOCTAMH W Ta3aMmu, aTMochepHOe AaBjeHUe, IJIaBaHHWE TeJ, MpeBpalleHUs
MEXaHUYECKOM IHEPTUM) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JaHHOE
duznueckoe sBICHUE;

pacno3HaBaTh MPOSABICHUE W3YYEHHBIX (U3MYECKUX SBICHUNU B OKPYXKAIOIIEM MHpE, B TOM 4YHCIe (HU3UUYECKUe
SBJICHUS B IPUPOJIC: MPUMEPHI ABMKEHHS C PA3IMUYHBIMU CKOPOCTSAMH B KUBOM U HEXUBOU MpUPOJIE, TEUCTBUE CHUITBI
TPEHHsI B TIPUPOJIC€ U TEXHUKE, BIMSHUE aTMOC(EpPHOTO NaBIEHUS Ha XUBOM OpraHu3M, IJIaBaHUE pbIO, pblYaru B
TEJE€ YeJOBEeKa, MPH 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/7ady B y4eOHYIO, BBIIEINSATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GUNICCKHUX SBICHUN;

ONMKCHIBATh U3YUYCHHBIC CBOMCTBA TeJl U (PU3MUYECKHUE SIBIICHHUSA, UCIOJNB3Yys (pU3MdYecKue BETUUYHMHBI (Macca, 00bEM,
IJIOTHOCTh BEILECTBA, BPEMs, IyTh, CKOPOCTh, CPEHSASI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC Tela, CHIIa
TpeHusl, AaBieHue (TBEPIOTO Tela, >KUIKOCTH, raza), BHITAIKUBAIONIAS CHJIA, MeXaHW4Yeckas paboTa, MOIIHOCTS,
IJIEY0 CUJIBI, MOMEHT CHJIBI, KOO(P(UIUEHT TOJE3HOTO JACHCTBUS MEXaHW3MOB, KHHETHYECKas U TOTCHIIMAJbHAS
DHEPTHs), IPU ONMHUCAHUH MPABWIBHO TPAKTOBATH (DM3MYECKUN CMBICI HCIOIB3YEMBIX BEJIMUWH, UX 0003HAYEHUS U
EAVHUIIBI (PU3UYECKUX BEITUYMH, HaXOAUTh (DOPMYJIBI, CBA3BIBAIOIINE MAaHHYIO (U3MUYECKYIO BEIUYUHY C JAPYTUMH
BEITUYMHAMU, CTPOUTH TPA(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIIMUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SIBICHUS W IPOLIECCHI, UCIONb3Ys IMpaBUiia CIOXKEHUS Cul (BIOJb
OJIHOU TpsiMOH), 3akoH ['yka, 3akoH Ilackains, 3akoH ApxuMmena, mpaBUii0 paBHOBecus pbluara (0J0Ka), «30J0TO€
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MPaBUJIO» MEXaHWKH, 3aKOH COXPAHCHHsS MEXaHWYCCKON SHEPTHUH, TMPU 3TOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aITUCBIBATh €T0 MATEMAaTUICCKOC BHIPAKCHUE;

OOBSCHATh (U3MUYECKHE SBJICHUS, TMPOIECChI M CBOMCTBA TeJd, B TOM 4YHCIE M B KOHTEKCTE CHUTYyaIrlui
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CICACTBEHHBIC CBS3U, CTPOUTH OOBSCHEHHE W3 1-2
JIOTUYCCKUX IIIaroB C OMOpod Ha 1-2 W3yYEeHHBIX CBOWCTBA (PUMYCCKHUX SBICHUN, (U3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacu€THbIC 3a7a4M B 1—2 IEHCTBHS, UCTIONIB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIONTNE (DU3UICCKUE BETNINHBI:
Ha OCHOBE aHAJIM3a YCJIOBUS 3a/1auy 3alKMChIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUCCKHUE BEIIMUNHBI B (DOPMYIIBI
U TPOBOJUTH pacu€Thl, HAXOJWTh CIPABOYHBIC JAHHBIC, HEOOXOJMMBIC JJI1 PEIICHHWS 3ajJad, OICHUBATH
PCATMCTUYHOCTD TIOJYYCHHOH (PU3MYECKONW BEIIMYUHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIUTh MPHU MOMOIIU (PU3HMUECKHX METOJI0B, B OMMCAHUH MCCIIEI0BAHUS
BBIJIETISAT MPOBEPSIEMOE TPEIIONOKEHUE (THIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH MOJYUYEHHBINH pe3ylbTar,
HaXOAMUTh OLIMOKU B XOJI€ OMBITA, JIEJaTh BBIBOJIBI 110 €r0 PE3YJIbTaTaM;

MPOBOJIUTH OIBITHI M0 HAOMIOAEHUIO (PU3UYCCKUX SBICHHH WM (U3NUECKUX CBOWCTB Teil: (PopMyIupoBaTh
MPOBEpsAEMbIE TIPEINTONIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYyI0BaHMs, 3alUCHIBATh X0 OIbITa U
(bopMynHpoOBaTh BHIBOBL

BBITMIOJHATh TIPSIMbIE HW3MEPEHUS pPACCTOSIHUS, BpPEMEHHM, MAacChl Tena, 00bEMa, CHUJIBI W TEMIepaTyphl C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, 3aMKCHIBATH TMOKa3aHUS MPHOOPOB C yUETOM 3aJlaHHOUN
a0COIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH HMCCIECIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYHMHBI OT JIPYroMl C HCIOIB30BAHUEM MPSMBIX
M3MEpeHU (3aBHCHUMOCTH TyTH PAaBHOMEPHO ABWKYIIErocs Tejla OT BPEMEHH JBIDKEHUS Tela, CHIIBI TPEHUS
CKOJIBKEHHsI OT Beca Teja, KauecTBa 00paOOTKM MOBEPXHOCTEH TET M HE3aBUCHUMOCTH CHJIBI TPEHHS OT TUIONIAIN
COMPUKOCHOBEHUS TEJI, CUJIBI YIIPYTOCTH OT YJJTMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH CHIIBI OT 00hEMa MOTPYKEHHOU
9JaCcTH TeJla U OT TUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT TJIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO
TEJ0, YCIOBHUH IUIaBaHUS TEJ, YCIOBUN PaBHOBECHs phluara W OJIOKOB), YYaCTBOBATh B IJIAHUPOBAHUH yIEOHOTO
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WCCJICIOBaHUs, COOMpATh YCTAHOBKY M BBINOJHATH HW3MEPCHHsI, CICAyS MPEAIOKCHHOMY IUIaHy, (PUKCHPOBATH
PE3YNIBTATHI MOJYYCHHOW 3aBHCHMOCTH (PU3MUYECKUX BEIWYUH B BUJAC MPEIJIOKCHHBIX TaOJIUI] U rpadUKOB, JeIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0OBAHNUS,

MIPOBOJUTH KOCBCHHBIC M3MEPEHUS (PH3UYCCKUX BETUYHMH (TUIOTHOCTH BEIIECTBA JKUIKOCTU W TBEPIOTO Teia, CHja
TPEHHSI CKOJIbKCHUS, JABICHUE BO3/IyXa, BHITAIIKMBAIOIAS CUIA, ACHCTBYIOIIAsl HAa MOTPYKEHHOE B KUIKOCTh TEIIO,
K03 (PHUIMEHT T0JIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CICAYS NPEII0KCHHON WHCTPYKIIUN: TIPY BBITTOJIHCHHH
MU3MEPEHUI COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISATH 3HAUCHUE NCKOMOM BEJTUYHHBI;

coOJTI01aTh MPaBHJIa TEXHUKHU 0€30IMaCHOCTH IIPH padoTe ¢ Ja00paTOPHBIM 000PY/I0BAHHEM;

yKa3plBaTh MPHUHIUIBI JCHCTBUS TPHOOPOB M TEXHHYECKHX YCTPOWCTB: BEChI, TEPMOMETp, JHHAMOMET),
COOOIIArOIIMECS COCYAbI, OapOMETp, phluar, MOABUKHBIN U HETIOJIBH)KHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3YUEHHBIX MTPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMHUCAHUS
(B TOM uHucie: TOAIIMIHUKH, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN TMIPECC, MAHOMETP, BBICOTOMED,
MOPITHEBOM HAcOC, apeoMeTp), UCIOJIb3Yys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHHUN M HE0OXoaumble (hU3HNUecKre
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH IPUMEPHI (HAXOIUTh UHPOPMAIIMIO O MPUMEpax) MPaKTHIECKOTO UCTIONb30BaHUS (PU3UUECKUX 3HAHUM B
MOBCEIHCBHON KW3HM Ui obOecriedeHuss O€30MacHOCTH TMpU OOpalleHud ¢ NpudopaMu W TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbSI 1 COOTIOACHHS HOPM HKOJIOTHYECKOTO MOBEICHHS B OKPYXAIOIIEH cpelie;
OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(popMaIuu B HTEpHETE B COOTBETCTBUM C 33JaHHBIM IMOMCKOBBIM 3aIPOCOM,
HAa OCHOBE MMEIOIIMXCS 3HAHWUW M MYTEM CpPaBHEHHS PA3IMYHBIX MCTOYHHUKOB BBLACIATH MH(POPMAINIO, KOTOpPAs
SBIISIETCS] MPOTUBOPEUYNBOM WIIM MOXKET OBITh HEJJOCTOBEPHOI;

MCIIOJIB30BaTh TPU BBITIOJIHCHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3NUYECKOTrOo comepKaHus,
CIIPaBOYHBIE MaTEPHAIIbI, peCypchl ceTn MHTepHeT, BIajeTh MpuéMaMu KOHCTIEKTUPOBAHMSI TEKCTA, MPeoOpa3oBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIC KpAaTKHWE MHUCHMEHHBIE M YCTHBIE COOOIEHWS HA OCHOBE 2—3 HMCTOYHUKOB HH(OpMaIuu
Gu3nUecKoro coaepx)aHus, B TOM YHCIE MyOJIWYHO AeNaTh KPaTKWE COOONICHHS O pe3yibTaTax IMPOCKTOB WIIU
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y4eOHBIX HUCCIEIOBAaHMUM, MPU 3TOM T'PAMOTHO HMCIOJIb30BaTh M3YUYCHHBIM MOHSATUIHBIA ammapaT Kypca (DU3UKH,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IpPU BBINOJHEHUN Y4E€OHBIX MPOEKTOB M MCCIEAOBAaHUMN pacnpenensTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTABJIICHHBIMU 3aJla4yaMHU, CJIEAUTh 32 BBIOJIHEHUEM ILJIaHA JEUCTBHM, aJleKBATHO OLIEHUBATh COOCTBEHHBIN BKIJIAJ
B JICSTEIBbHOCTD IPYIIIBI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOICMCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koHiy oOyueHust B 8 kijiacce nmpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y
00y4arommxcs yMEHUM:

UCIIOJIB30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBIKCHHE aTOMOB M MOJIEKYJ, arperaTHbIC
COCTOSIHUSI BEIIECTBa, KPUCTAUIMYECKHE W aMOp(QHBbIC TeJla, HACBIIICHHBIH W HEHACHIIICHHBIA Tap, BIAXXHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSS DHEPrusi, TEIJIOBOM JBUTATENb, JJIEMEHTAPHBIM JJICKTPUYCCKUM 3apsi,
AIEKTPUUECKOE T0JI€, TPOBOHUKH U TUAJICKTPUKHU, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

pasznuyath SBJIEHUs (TEIJIOBOE pACIIMPEHUWE M C)KaThe, TeIlonepenaya, TEIUIOBOE pPaBHOBECHE, CMadyHBaHUE,
KalWUISIPHBIE  SIBJIGHUSI, HWCHApeHHe, KOHJACHCAIlMs, IUIaBICHHE, KpHUCTaUIM3auus (OTBEepAEBaHUE), KHUIICHHE,
TeIuionepeaaya (TEIIOMPOBOAHOCTh, KOHBEKIUS, M3IY4YCHHUE), JJICKTpU3aIUs TeJ, B3aUMOICHCTBUE 3apsiioB,
JEUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJIEHCTBUE MAarHUTOB, JACHCTBUE MAarHUTHOTO TOJIS Ha
MIPOBOJHUK C TOKOM, JIEKTPOMArHUTHAs UHIYKIMS) IO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHHE HM3YYEHHBIX (U3MYECKUX SBICHUM B OKPYKAIOIIEM MHpE, B TOM 4YHCIE (DU3UUIECKUE
SABJICHUSI B MPHUPOJIE: MOBEPXHOCTHOE HATSXKEHUE M KaNWUISPHBIE SIBICHUS B NPUPOJE, KPUCTAIUIbl B MPUPOJE,
m3nydenne ConHIa, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, OOpa3oBaHWE pOCHI, TyMaHa, WHEs, CHETa,
ANIEKTPUYECKHUE SIBICHUS B aTMmocdepe, DIEKTPUYECTBO >KMBBIX OPraHWM3MOB, MarHUTHOE Moje 3emid, apeid
MOJIFOCOB, POJIb MArHUTHOTO TOJISL JUIsl )KU3HU Ha 3emiie, MOJIAPHOE CHUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYI0, BBIACISTh CYIIECTBEHHbIE CBOMCTBA (TPU3HAKN) (DU3NUYECKUX SIBJICHUI;

OMUCHIBATh U3YUYCHHBIE CBOMCTBA Tell U (PU3UYECKHUE SIBIICHUS, UCIOJIb3YSl (PU3MUECKUE BEJIMYUHBI (TEMIEepaTypa,
BHYTPEHHSSI PHEPrus, KOJUYECTBO TEIUIOTHI, YElbHAas TEIUNIOEMKOCTh BEIECTBA, yJ/EJIbHAS TEIUIOTa IUIaBJICHUS,
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ylenbHas TEIIoTa Mapoo0pa3oBaHus, yAeNbHAs TEIUIOTa CrOPAaHMs TOIIMBA, KOA()(PUIMEHT MOJE3HOrO IEHUCTBUS
TEIUIOBOW MAIlUHbI, OTHOCHUTEJIbHAS BJIAXHOCTh BO3/YyXa, JJEKTPUUYECKUN 3apsil, CUJla TOKa, JJIEKTPUYECKOE
HalpsDKeHWE, COMPOTHUBJIICHUWE TIPOBOJIHMKA, YJEIbHOE COMPOTUBIICHHE BeElIeCcTBa, paboTa U  MOIIHOCTD
ANIEKTPUYECKOTO TOKAa), MPU OMHCAHUU TMPABUILHO TPAKTOBAaTh (DU3UUECKUN CMBICI HCIOJIB3YEMbIX BEIWYUWH,
0003HaYeHUs] U EIUHUIBI (PU3MYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO (PU3UYECKYIO
BEJIMYUHY C APYTUMU BEJIIMUUHAMH, CTPOUTH TpadUKy U3yUYCHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYNH;
XapaKTepu3oBaTh CBOWCTBA TeJ, (U3WYECKHE SIBJICHUS U TMPOIECChI, KCIOJb3ysl OCHOBHBIC IOJOXKCHUS
MOJICKYJISIPHO-KUHETUYECKON TEOpHH CTPOCHHUS BEIIECTBA, MPHUHIUI CYIMEPIIO3UIIMU Tojel (Ha KadyeCTBEHHOM
YpOBHE), 3aKOH COXpaHeHUs 3apsana, 3akoH Oma nns ydactka nenu, 3akoH Jlxoyns—JIeHna, 3akKoH coXpaHEHUs
SHEPTHH, TIPHU 3TOM JIaBaTh CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA U 3alTUCHIBATh €r0 MAaTEMAaTUUECKOE BBIPAKCHHUE;
OOBSACHATh (U3MYECKUE TpOIeCChl W CBOWCTBA TeJI, B TOM YHCIE M B KOHTEKCTE CHUTyallui
NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUYMHHOCIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKUX IIAaroB C OMopoll Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHUH, (PU3NYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemath pacuéTHbIC 3a7a4i B 2—3 JACUCTBUS, UCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIONINE (PU3NYECKUE BEITMUUHDI:
Ha OCHOBE aHaJIM3a YCJIOBHUS 3a/1a4d 3allMCHIBATH KPATKOE YCIIOBHE, BBISIBISATH HEOCTATOK JAHHBIX MJI PEUICHUS
3a/layu, BBIOMpaTh 3aKOHBI U (OPMYJbI, HEOOXOMMMBbIE aJisi €€ pelieHusi, MPOBOAUTH PacyE€Thl M CpPaBHHUBATH
MOJIYYCHHOE 3HaUeHHUE (PU3NYECKOI BEITMYMHBI C U3BECTHBIMU JAHHBIMU,

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIU (PU3NYECKUX METOJ]OB, HCIOJIB3YS OMHUCAHUE
WCCIIEIOBAHUS, BBIICIATh IPOBEPSEMOE IMPEANOJIOKEHHUE, OLECHUBATH IPABUIBHOCTD IOPSJAKA IPOBEIACHUS
WCCIIEIOBAHUS, AEIATh BbIBOJIBI,

MIPOBOJIUTH OTBITHI IO HAOIIOIEHNIO (PU3NUECKHUX SBICHUM WM (PU3NYSCKUX CBOWCTB TeN (KANWJUISPHBIC SBICHUS,
3aBUCHUMOCTb JIaBJICHUSI BO3AyXa OT €ro o0bEMa, TeMIepaTyphl, CKOPOCTH MpOLiecca OCTHIBAHUSI U HArpeBaHUs MpuU
M3JIy4YEHUN OT I[BE€Ta W3Jyyarolled (MOorjomarouiei) moBepXHOCTH, CKOPOCTh HCIAPEHHS BOJIBI OT TeMIEpaTypbl
KUJKOCTH M IUIOMIAAM €€ TOBEPXHOCTH, IJIEKTPU3ALUUS TeJl W B3aUMOJICHCTBHUE JJIIEKTPUUYECKUX 3apslIOB,
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B3aMMOJICHCTBHE TOCTOSHHBIX MAarHUTOB, BU3YyaJW3allisl MAarHUTHBIX I1OJEH TOCTOSHHBIX MAarHUTOB, ICHCTBUS
MarHUTHOTO TIOJISI Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMAarHUTa, CBOMCTBA DJICKTPOIBUTATENS ITOCTOSHHOTO
TOKa): (hOPMYJTUPOBATH MPOBEPSEMBIE MPEATIONOKEHUS, COOUPATh YCTAHOBKY M3 IPEIIOKEHHOTO O0OpYIOBaHMSI,
OIMCHIBATDH XOJI OTBITA U (HOPMYIUPOBATH BHIBO/IBI,

BBITIOJHATE TPSMbBIE H3MEPEHHUS TEMIIEpaTypbl, OTHOCUTEIHHOW BIAQXHOCTH BO3AyXa, CHUJIBI TOKA, HAIMPSHKCHHUS C
MCITOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEIIMYWH, CPABHUBATH PE3YJITATHl U3MEPEHUN C
y4€TOM 3aJ]JaHHON a0COFOTHON MOTPEITHOCTH;

IPOBOJAUThL KMCCIICIOBAHNE 3aBUCUMOCTH OJHOW (PU3WYCCKON BEIMYHMHBI OT JIPYrOoM C HCIIONB30BAHUEM MPSMBIX
U3MepeHuii (3aBUCMMOCTh COITPOTHURIICHHS MIPOBOJIHUKA OT €T0 JJIMHBI, TUIOIIAIH ITONIEPEUYHOTO CEYCHUS U yISTbHOTO
CONPOTHBIICHKS BEIIECTBA MPOBOJAHUKA, CHIIBI TOKA, MAYIIET0 Yepe3 MPOBOJHUK, OT HANPSDKCHHS HA MPOBOJIHUKE,
UCCJIEIOBAaHUE TOCJIEN0BATEILHOTO U IMapaiebHOTO COEIMHEHHM MPOBOIHUKOB): IJIAHUPOBATh HUCCIEIOBaHUE,
coOUpaTh YCTAaHOBKY M BBINOJHATH HM3MEPEHUs, CIeAys TMPEUIOKEHHOMY IUIaHy, (UKCUPOBATH PE3YJIbTaThl
NOJIYYeHHON 3aBUCUMOCTH B BUJI€ TaOJIUI] ¥ rpadMKOB, e1aTh BHIBOJBI 110 PE3yJbTaTaM UCCIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHHs (PU3MYecCKuX BeNWYWH (yAelbHas TEIUIOEMKOCTh BEIIECTBA, COIMPOTUBIICHUE
MIPOBOJHUKA, pa00Ta ¥ MOIIHOCTh JEKTPUUECKOTO TOKA): INIAHUPOBATH U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAys NMPEI0KEHHON UHCTPYKIINUU, U BEIYUCISATh 3HAUCHNUE BETUYUHBI,

coOJII0TaTh MpaBUIa TEXHUKU O€30ITaCHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;

XapaKTeprU30BaTh MPUHIUIIBI JCHCTBUS U3YYCHHBIX MTPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMUCAHUS
(B TOM dYmHcne: cHCTeMa OTOIUICHHS JOMOB, THUTPOMETp, MapoBasi TypOWHA, aMIlepMETP, BOJBTMETP, CUYETUUK
AIEKTPUUECKOW DHEPTUH, DIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIC AJICKTPONPUOOPHI (IIPUMEPHI),
ANEKTPUUECKHUE TPETOXPAHUTENH, DJIEKTPOMATHHUT, SJIEKTPOJBHUTaTElh MOCTOSHHOTO TOKA), WCTONB3YysS 3HAHUS O
CBOMCTBaxX (PU3NUYECKUX SBICHUN U HEOOXOAUMBbIC (PH3NYECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M WM3MEPHUTENbHBIE MPUOOPHI MO CXEMaM W CXEMAaTHYHBIM
PUCYHKaM (PKUJKOCTHBI TEPMOMETp, TEPMOC, IICHUXPOMETP, TUTPOMETp, ABUTATENIb BHYTPEHHETO CTOpPaHUS,
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AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX IEeNell ¢ MOocAeAoBaTeIbHBIM U MapajiiesIbHbIM
COEJIMHEHHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB JIEKTPUUYECKHUX LENeH;

MPUBOAUTH MPUMEPHI (HAXOIUTh UHPOPMAIMIO O MPUMEPaAX) MPAKTUYECKOT0 UCTIOIb30BaHUS (DU3NUECKUX 3HAHUN B
MOBCEIHEBHOM KM3HU JUIsi oOecriedeHuss O€30MacHOCTH TMpU OOpalleHuu ¢ NpudopaMu U TEXHUUYECKUMU
YCTPOICTBAMU, COXpAHEHUS 3/I0POBbsI U COOJIIOACHUS] HOPM SKOJIOTHYECKOTO OBEACHUS B OKPY>Kalollel cpejie;
OCYIIECTBIIATh MOUCK HHpOpMaIMU (HU3UYECKOro cojepkaHusi B VIHTepHETe, HA OCHOBE HMEIOIIMXCS 3HAHUU U
MyTEM CpaBHEHUS JOTOJHUTEILHBIX UICTOYHUKOB BBIJIEIATh MH(DOPMAIIUIO, KOTOpas SBJISIETCS TPOTUBOPEUNBON WITU
MOET OBITh HEIOCTOBEPHOM;

UCITIOJIH30BaTh TMPH BBIMIOJHEHUN yUEOHBIX 3aJlaHUi HAYYHO-TIOMYJSIPHYIO JIMTEPATypy (U3HUYECKOTO COJSpKaHUS,
CIIpaBOYHBIC MaTepHUasbl, peCypchl ceTu MHTEpHET, BIaaeTh NpUuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa30BaHMUsI
uHGOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;

co3faBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpaTKUE YCTHBIE COO0OIIeHUs, 0000mas MHOpPMAIUI0 U3 HECKOIBKUX
UCTOYHUKOB (DU3MUECKOTO COJEpX aHUS, B TOM YHCIE IMYyOJIUYHO NPEICTABIATH PE3yJbTaThl MPOEKTHOW WIH
HCCJIEI0BATEIbCKON NIEATEIBHOCTH, IPU 3TOM TPaMOTHO MCIIOJNb30BaTh M3YUYCHHBIM MOHATUWHBIN armapaTr Kypca
(bu3KKHU, COMPOBOKIATH BBICTYIJICHHE MTPE3CHTAINECH;

MPU BBHITIOJHEHUU YYEOHBIX TMPOEKTOB M HCCJIEAOBAHMA (PU3MUECKUX IMPOIECCOB PACHpPENENsTh O0O0S3aHHOCTH B
IPYIIE B COOTBETCTBUM C IMOCTABICHHBIMU 33/1a4aMU, CICAUTH 3a BHIIOJHEHUEM ILJIaHA IEMCTBUM U KOPPEKTUPOBATH
€ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAJ B JEATECIBHOCTh TPYIMIBI, BBHICTPAMBATh KOMMYHHUKATHBHOE
B3aMMO/ICHCTBHE, MPOSBIISAS TOTOBHOCTH pa3peniaTth KOHMIUKTHI.

K koHIly o0ydeHus: B 9 Kjacce npeIMeTHBIC Pe3yaIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y
00y4JarommXxcss YMEHUMH:

WCIMOJIB30BATh MOHATHS: CHCTEMA OTCUETA, MATEpUANIbHAS TOYKA, TPACKTOPHUS, OTHOCHUTEIBHOCTh MEXAHUYECKOTO
NBWKEHUs, nedopManus (ympyras, IUIaCTHYECKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3Ku, HEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEIO, LIEHTP TSHKECTH TBEPAOrO Tela, pABHOBECUE, MEXaHUUECKHUE
KOJIeOaHUS U BOJIHBI, 3BYK, HH(DPA3BYK U YIbTPa3BYK, AIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
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CBET, OJU30PYKOCTh U NallbHO30PKOCTh, CHEKTPbl UCIYCKAaHUS U MOIJIONIeHUs, albda, 6eTa- U ramMMa-u3nydeHus,
M30TOIMbI, SIACpHAS YPHEPTETUKA,;

paznuyarh  SBJIE€HUS (PAaBHOMEPHOE M  HEpPAaBHOMEPHOE MPAMOJIMHEHHOE JBUKEHUE, PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBM)KEHHE, CBOOOJHOE IMaJIeHUE TeJ, PaBHOMEPHOE JIBHXKEHHME IO OKPY>KHOCTH, B3aUMOJIEHCTBUE
TEJ, PEaKTUBHOE JIBUJKEHUE, KoJebaTelbHOE IBHKEHHUE (3aTyXarollue M BbIHYXKIEHHbIE KoJieOaHUsi), PE30HAHC,
BOJIHOBOE JIBM)KEHHUE, OTPAKEHHUE 3BYKA, MPSMOJUHEWHOE PACHPOCTPAHEHHUE, OTPAXKEHUE W NIPEJIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jIoKEHHE OEJoro cBeTa B CHEKTP M CIO0XKEHHE CHEKTPAIbHBIX IIBETOB,
JIMCTIEPCUsl CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO0 CIEKTpa W3JIY4YEHHs) II0
OTHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIONTUX JaHHOE (PU3UIECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIEHUE W3YUYCHHBIX (DU3UYECKHX SIBJICHUN B OKpY)KarolieM Mupe (B TOM 4YHuCie (PU3HYECKUE
SABJICHUSI B MPUPOJIC: NPWINBBI U OTJIMBBI, ABMKEHUE TUIaHET COJIHEUYHON CHCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX
OPraHu3MOB, BOCIIPUATHE 3BYKOB YKMBOTHBIMH, 3€MIJICTPSCEHUE, CEHCMUYECKHUE BOJIHBI, L[yHAMH, 3XO0, LIBETA TEI,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE AEHCTBHE BUAMMOIO, YIbTPa(HUOIETOBOTO M PEHTTEHOBCKOIO
M3ITYyYCHUN, €CTECTBEHHBIN pPaTUOaKTUBHBIA (DOH, KOCMHYECKHE IIy4H, PAJAHMOAKTHUBHOE H3JIYyYECHHE MPUPOIHBIX
MUHEPAJIOB, IEUCTBUE PAJMOAKTUBHBIX M3JIyUYEHUW HAa OPraHU3M YEJIOBEKA), IPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO
3a/iauy B Y4eOHYIO0, BBIJICISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (DU3HUECKUX SIBICHHI;

OMKCHIBATh M3YYCHHBIC CBOWCTBA TeN U (DU3UYECKUE SIBICHMS, UCIONB3Yyd (U3MUYECKUE BEIUYUHBI (CpefHss |
MTHOBEHHAsI CKOPOCTh TeJa MPU HEPABHOMEPHOM JBH)XEHUH, YCKOPECHHUE, MEPEMEIIECHUE, MYTh, YIJIOBas CKOPOCTb,
CWJIa TPEHHSI, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJeHUs, BEC Tea, UMITYJIbC Tella, UMITYIbC
CWJIbI, MEXaHWYEeCKasi paboTa W MOIIHOCTh, MOTEHIIMATbHAS dHEPTUS Teja, MOJHSATOTO HAJl MOBEPXHOCTHIO 3E€MIIH,
MOTEHIIMATIbHAS JHEPIrUsl CXKATOW MNPYKUHBI, KUHETUYECKAas SHEPIrHUsl, MOJIHAS MEXaHWYECKas JHEpPrus, MEepuoja H
4acToTa KoJeOaHWH, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeslb MPEIOMIICHUS
cpenabl), IpH OINKUCAHUM MPABWIBHO TPAKTOBATh (PU3MUYECKHN CMBICI HUCIOJb3YEMbIX BEJIMYHMH, O0O3HAYEHUS H
€IUHULIBI (U3UYECKUX BEIUYUH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIONINE NAHHYIO0 (U3UYECKYIO BEJIMYHMHY C APYTUMU
BEJIMYMHAMHU, CTPOUTH rpa)MKu U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;
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XapaKTepu30BaTh CBOMCTBA TeJ, (pU3NUYECKUE SBJICHUS U MPOLECCHl, UCTIONB3Ys 3aKOH COXPAaHEHUSI SHEPTUH, 3aKOH
BCEMUPHOI'O0 TATOTEHUs, NPUHLMII CYIEPHO3ULUUA CHUJI, PUHLUKUII OTHOCUTEIBHOCTH [ 'amuies, 3akoHbl HprOoTOHA,
3aKOH COXPAaHEHUs HUMIIYJIbCA, 3aKOHBl OTPAXKCHUA M IPEIOMIICHUSI CBETA, 3aKOHBI COXPAHEHMS 3apsAIOBOTO U
MacCOBOT'0 YMCEJI MPHU SAJICPHBIX PEAKIUAX, TPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aMKUCHIBAThH €r0O
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSICHATH  (U3WYECKHE TMPOIecChl W CBOWCTBA Tel, B TOM 4YHCIE€ M B KOHTEKCTE CHUTyalHui
MPAKTUKOOPUCHTUPOBAHHOTO XapaKTepa: BBIABISITE MPUUMHHO-CJICACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3
JIOTUYECKUX MIArOB ¢ OMOpON Ha 2—3 U3YYEHHBIX CBOWCTBA (PU3MUECKUX SBJICHUN, (U3UYCCKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemaTte pacu€THble 3a7a4yd (OMUpAIOIIUECs Ha CUCTEMY W3 2—3 ypaBHEHUI), MCTOJIb3yS 3aKOHBI U (OPMYIIHI,
CBsI3bIBAIONINE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBHS 3a/lauyd 3allMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISIT HEJIOCTAIONIUE UM M30BITOUHBIC JaHHbBIE, BHIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE ISl PEIICHHUS,
IPOBOAUTH PAcUEThl U OLEHUBATH PEATMCTUYHOCTH MOJYUYEHHOTO 3HaUeHUS (PU3NYECKON BETUUUHBL;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIM (U3HUYECKUX METOJIOB, UCIOJB3Yys OIKCAHUE
WCCIIEIOBAHUS, BBIICIATh IPOBEPSAEMOE IMPEIAIOI0KEHUE, OLEHHUBATH IIPABUIBHOCTH IOPSAKA IPOBEICHUS
MCCJIeIOBaHMUS, JIeJIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIHTATH HAOIIOJICHUM U OIIBITOB;

MIPOBOJUTH OMBITHI IO HAOTIOEHUIO (PU3UUECKUX SABJICHUM WM (PU3MYECKUX CBOUCTB Tell (M3y4eHHE BTOPOTO 3aKOHA
HrroTOHA, 3aKOHA COXpaHEHHS DHEPTHH, 3aBUCUMOCTH MEPHOIa KoJeOaHU MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a
1 KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTYAbl MaJIbIX KOJIEOaHUH, MPSMOJIMHENHOE PaclpOCTpaHEHUE
CBETa, pa3joKeHue OeJoro CBeTa B CHEKTP, M3YYCHHE CBOMCTB M300pa)kKeHHS B TUIOCKOM 3€pKajlie M CBOMCTB
M300paKEeHUS TIpeMeTa B coOmparomeld JuH3e, HaOMI0/IeHWEe CIUIONIHBIX W JUHEHYaThIX CIIEKTPOB H3ITYYCHWS):
CaMOCTOSITETILHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa O0OOpYyIOBaHWS, OMHCHIBATH XOJ OMNBITA M €ro
pe3yabTaThl, (OPMYJIHPOBATH BHIBOBL,
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MIPOBOJUTH MPU HEOOXOTUMOCTH CEPHUIO MPSIMBIX U3MEPCHHM, OTpEeiss cpeHee 3HAaUCHUE N3MEPSIeMOl BEIIMUHNHBI
(bokycHoe paccrosiHMe coOuparoiel JHH3bI), OOOCHOBBIBATH BHIOOp crmocoba wu3MepeHusi (M3MEPUTEIHHOTO
npubdopa);

MPOBOJUTh HCCIEIOBAHUE 3aBUCUMOCTCH (DH3WYCCKUX BEIUYMH C KCIOJIB30BAHUEM TNPSIMBIX HM3MEpPEHUN
(3aBUCHMOCTH TTYTH OT BPEMEHHU IMPU PABHOYCKOPESHHOM JIBMDKCHHHM 0€3 Ha4aJIbHOH CKOPOCTH, NEPHOJa KOJICOAHMIA
MaTEeMaTHYeCKOTO MasTHHKAa OT JIJTMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPaXEHUS CBETa OT yrja MaJeHUus W yria
MIPEJIOMJICHHS OT YTJIa TMaJICHHMsI): TUIAHKPOBATh MCCIICIOBAHHUE, CAMOCTOSATEILHO COOUPATh YCTAaHOBKY, (PUKCHPOBATH
pe3yNIbTaThl TOJYYCHHOW 3aBHUCHUMOCTH (DPM3WYCCKUX BEIMYMH B BHJE TaOMWIl U TpadHKOB, JejaTh BBIBOJBI I10
pe3yabTaTaM HCCIIeI0BaHUS;

NPOBOJAUTh KOCBCHHBIC HW3MEPCHHMS (PU3NYCCKUX BEIMYMH (CPEIHSAS CKOPOCTh W YCKOpEHHE Tella TpH
PaBHOYCKOPEHHOM JBWXEHUHU, YCKOPEHHE CBOOOJHOIO MaJeHus, XKECTKOCTh MPYKUHBI, KOIPDUIMEHT TpEeHUS
CKOJIKEHHMSI, MEXaHW4Yeckas paboTa U MOIIHOCTh, YaCTOTa U MEPHOJ] KoieOaHU MaTeMaTUYeCKOro U MPY>KMHHOTO
MasiTHUKOB, ONTHYECKas CWJa COOMpAIoIIe JTUH3bI, PaJuOaKTUBHBIA (DOH): MIAHUPOBATH U3MEpPEHHUs, COOUpaTh
AKCIIEPUMEHTATBHYI0 YCTAaHOBKY U BBITIOJHATh M3MEPEHHS, CIEAys NPEII0KEHHON WHCTPYKIMH, BBIYUCIATH
3HAUEHWE BETUYMHBI U aHAJIU3UPOBATH MOJTYUYCHHBIE PE3YJIbTATHI C YUYETOM 3aJaHHON MOTPEITHOCTA U3MEPEHHUI;
coOJII0TaTh MpaBUIa TEXHUKU O€30ITaCHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYI0BAHUEM;

pa3nuvaTh OCHOBHbBIC NMPU3HAKU U3YyUYEHHBIX (U3MUECKUX MOJEJIei: MaTepralibHas TOUKa, aOCOIIOTHO TBEPAOE TEIO,
TOUYCYHBIM UCTOYHHK CBETA, JTy4, TOHKAs JINH3a, TNIAHETapHas MOJIeNb aTOMa, HYKJIOHHAsI MOJIeTTb aTOMHOTO SJIpa;
XapaKTepru30BaTh MPUHITUIIBI JCHCTBUS U3yUYCHHBIX TPHOOPOB U TEXHUYECKUX YCTPONCTB C OMIOPOM HA WX OMUCAHUS
(B TOM YHuClE: COUAOMETP, NAaTYUKU TIOJOKEHUS, PACCTOSHHS M YCKOPEHHS, PAaKEeTa, IXOJIOT, OYKH, TMEPHUCKOII,
doToamnmapar, ONTUYECKHAE CBETOBOBI, CIIEKTPOCKOII, JJO3UMETP, Kamepa BuinbcoHa), uCronb3ys 3HaHUS O CBOMCTBAX
busznueckux SBIEHUN U HEOOX0AUMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMbl U CXEMATHYHbBIE PUCYHKH M3yYEHHBIX TEXHUYECKUX YCTPOUCTB, M3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TPOIECCOB TPH PEIICHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHYCCKHE CXEMBI I MOCTPOSHUS
M300paxeHUi B MIIOCKOM 3epKalie U COOMparolle JIMH3E;
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MPUBOJUTH IPUMEPHI (HAXOIUTh UH(POPMALIMIO O MPUMEpaxX) MPAKTUYECKOTO UCIONIb30BaHUs (PU3MUECKUX 3HAHUH B
MOBCEAHEBHON >KM3HU JUisl oOecreyeHusi Oe30MacHOCTH NpU OOpaleHuu ¢ OpudopaMu M TEXHUYECKUMHU
yCTPOWCTBAMHU, COXPAHEHUS 3J0POBbsS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOI0 IOBEIEHUS B OKPYXKAIOIIEH Cpene;
OCYHIECTBIISITh TOMCK HHGpOpManuu (¢u3nueckoro cojepxanuss B HHTepHeTe, camMOCTOSTENbHO (QOpMYyIHUPYS
MOMCKOBBIM 3ampoc, HAXOJUTh IYTH OIpPEACNIEHUs JOCTOBEPHOCTU TMOJYy4YEHHOM HH(OpMALMM Ha OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UICTOYHUKOB;

MCIIOJIb30BaTh MPU BHIMIOJHEHUH Y4Y€OHBIX 3aJaHUNl HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (DU3MUYECKOTO COJEp KaHMs,
CIpaBOYHbIE MaTepUalibl, pecypchl cetu MHTepHeT, BiaaeTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co37iaBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(POPMAIMHU M3 HECKOJbKMX HCTOYHHKOB
¢usnyeckoro coaepkaHus, MyOJIMYHO MPEACTaBIATh pPE3yJAbTaThl IMPOEKTHOW WM  HCCIEN0BATEIbCKON
JEsITeIbHOCTH, IPU 3TOM I'PaMOTHO HMCIIOJIb30BATh U3yUEHHBIN MOHSITUIHHBIN anmapaT U3y4yaeMoro pasjeia GU3uKu U
COIIPOBOX/1aTh BBICTYIUIEHHUE MIPE3EHTALNEN ¢ YYETOM OCOOCHHOCTEN ayAUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | Ilpakrnueckue
n/n NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
Pazjnen 1. ®u3uka v eé poJsib B NO3HAHUM OKPY:KAIOIIEro MUpa
bu6mmoreka [JOK
11 o - 2
VISHEA * Hayka O npupone https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeTHYHHBI 2 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
13 E i 2 1
CTECTBEHHOHAYUYHBIN METO]I IO3HAHMS httos://m.eds0o.ru/7f416194
Hroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHble CBeIEHUS O CTPOEHUH BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TROCHHE BeliecTia https://m.edsoo.ru/7f416194
29 JIBrykeHre 1 B3aMMOICHCTBUE YaCTHII 5 1 bubnuoreka [IOK
' BeIIeCcTBA https://m.edsoo.ru/7f416194
bubnuoreka [IOK
2.3 Ar 2
PCTATHRIC COCTOAMMA BEMECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasnen 3. /IBuikeHne u B3anMojielicTBHeE TeJ
b K
3.1 MexaHn4ecKkoe TBUKEHUE 3 nommorexa [0

https://m.edsoo.ru/7f416194
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bubmuoreka [IOK
2 )51 4 1
3 HEPIIA, MAccd, ILIOTHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 Crna. Buper can 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJ, :KHUAKOCTElN U ra3oB
41 [asnenue. [lepenaya naBineHus TBEPALIMU 3 bubmmoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBenue xuaKoCTH S https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4.3 ATmMOChEpHOC JABNCHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBrE KUKOCTH U Ta3a Ha OTPYKEHHOE 5 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Pa3nen 5. Pa6oTra u MOIIHOCTh. DHEPrus
bu6mmoreka [JOK
51 PaboTa n mommocTE 3 1 https://m.edso0.ru/7f416194
5.2 [IpocThie MeXaHU3MBI 5 1 bubmorexa [TOK
https://m.edsoo.ru/7f416194
bubnuoreka [IOK
53 Mexanuteckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Kourpoasusie | IIpakTHueckue (wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pasznen 1. TensioBble siBJIeHUA
. bubnuoteka [IOK
11 7
CTpoCHHE H CBOHCTBA BELIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1 5
SILIOBHE fpOfeteH https://m.edsoo.ru/7f4181ce
Hroro mo paznmeny 28
Pa3nen 2. DiiekTpryecKkue U MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apsHKEHHbIE Tella 5 1 bubnnoreka [IOK
' W UX B3aNMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosSTHHBIN IEKTPUICCKUN TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
2.3 MarsuTHBbIE SIBJICHUS 6 1 15 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
2.4 C) 4
HCRTPOMETHITTHAN MEAY I https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 3 14.5
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3iesioB 1 TeM uugposbie
Ne i/ P Konrpoabubie | Ilpakrnueckue (ucbp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. Mexanuveckue siBJeHHUSA
MexaHndeckoe ABMKEHUE U CITOCOOBI €ro bubmmoreka [JOK
11 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SauMoseHeTBre Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3 10 3
AROHBL COXpatieHis https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexanuueckue Kojae0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 Me ecKue KoJebd 7 3
NAHITHACCIHE KoTEbani https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJTHBI. 3BYK 8 1 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DiiekTpOMAarHuTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
DNEKTPOMarHUTHOE I0JIE U bubnuoreka LIOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pazgen 4. CBeToBble sIBJIEeHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmuoreka [IOK
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bubmuoreka [IOK
4.2 JI 0 6 3
HHIBL T OTITHHACCIHE HPHOOPET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P 0 2
AITIOICHIE DENOTO CRETA B CHEKIP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
bu6mmoreka [JOK
1 41 4
5 CITyCKaHHUE Y TIOTJIONICHHE CBETa aTOMOM 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2
> (TpoetHe ATOMHOTO 51pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7 1
FISPHBIE peartiun https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pa3nen 6. [loBTOpUTEILHO-00001AI0 NI MOTYJ/Ib
6.1 [ToBTOpEeHUE 1 0600IIEHNE CONCPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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