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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE IOJOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTpPaMMBbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxe ¢ yuétoM ¢eaepaibHON padodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Dusnkay.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBiIeHO Ha (QOPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArOMIMXCS W OpPraHU3alUI0 H3yYCHUS
(GU3NKKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke y4yuThIBaIOTCSA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANIPEAMETHBIM pe3yJibTaTaM 00yuYeHHs], a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeerieHre yueOHOro Marepuania
1o rogaMm o0ydeHus (IO Kjaccam), MpeiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTb
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAECPKAHUS U
y4€Te BO3pACTHBIX 0COOCHHOCTEN 00YyYarOITNXCS.

[Iporpamma 1o ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOM
MOMOIIH YYUTENIO B CO3/IaHUU paboueil mMporpaMMBbl 10 y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJISi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJIbKY (PU3MYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3ydyaeMbIX XUMHEH, Ouosiorued, acrpoHomued u GU3NIECKON
reorpadgueii, BHOCHT BKJIAJ B CCTCCTBEHHOHAYyYHYIO KApTUHY  MHpAa,
MPEeJOCTaBIsIeT HamOoJiee SICHbIE O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUs, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUYECKOro O0pa30BaHUS B CTPYKType OOIIETro
oOpa3oBaHUS COCTOUT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00ydarouuxcs.

N3yuenue @usukun Ha 0a30BOM YpOBHE MpEIIoJiaraeT OBJaJCHHE
CIEIYIOIUMU KOMIETEHTHOCTSMH, XapaKTepU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e UHTEPOPETUPOBATH  JaHHBIE U UCIOJb30BaTh  Hay4dHbIC
JI0Ka3aTeIbCTBA JIJIsl TOYUYEHHUS BHIBOJIOB.

Henmn wusyueHus (PU3NKK HAa YpPOBHE OCHOBHOIO OOINEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojnaBanus ydeOHOro mnpenmera «®Dusnka» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepauuu, peagu3yroMUx
OCHOBHBIE  0011€00pa3oBaTeNbHBIE MPOTPaMMbl, YTBEPKACHHON pelIeHHEM



Komnerun MunucrtepcTBa npocsenienus Poccuiickoit @enepanuu (IpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

eau ndyyenus Gusnku:

e TMpuOOpEeTEHHWE HWHTEpPeCa W CTPEMJICHUS OOYYaIOmUXCS K HAydHOMY
M3YYEHUIO TPHUPOJIbI, PA3BUTHE WX HHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (POpMHUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PECHHS KaK pe3yibTaTa HU3YYCHHS
OCHOB CTPOCHHMS MaTepuu U QPyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHue mpencTaBICHUNA O poNH (PU3MKH JJI Pa3BHTHS IPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

e pa3BUTHE  TPEJACTABICHUA O  BO3MOXHBIX  cepax  Oymymiei
npodecCHOHANBbHOMN A TENbHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JaJbHEeHIIIeMy 00yYCHHIO B ’TOM HAIPaBJICHUU.

JlocTmkeHre 3TUX Teled mporpamMMmbl 10 (GU3WKE Ha YPOBHE OCHOBHOTO

oOrmero o0pazoBaHusi 00ECTICYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

e TMpuoOpeTeHHWe 3HAaHUKW O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

e TMpUOOpETEHNE YMEHHM OMHUCHIBATh U OOBACHATH (PU3UYECKUE SBICHUS C
MCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHU;

e OCBOCHME METOJIOB pELICHUs MPOCTEHMIIMX pacyYETHBIX 3a4a4  C
WCITOJIb30BAaHUEM (U3MYECKUX MOJCIICH, TBOPUYECKHMX U TIPAKTHKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHUI HAONIOAATH MPUPOJIHBIC SIBJICHUS U BBITIOJHSITH OMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
HCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOEHHE TPHEMOB pabOTHI ¢ WHpOpMaNUe (PUINIECKOTO CoIepKaHUS,
BKJIIOYast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO cO c(hepamu npodhecCHOHAIBHON NeATeIbHOCTH, CBSI3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUAX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIeNI0), B §
Kjacce — 68 vacoB (2 4aca B Hezelno), B 9 kinacce — 102 yaca (3 yaca B Hefeno).



[Ipennaraemsiii B mporpaMMe Mo (U3MKE MepedeHb JabopaTOpHBIX padoT H
OIIBITOB HOCUT PEKOMEH IATEIIbHBIN XapaKTep, YIUTEIb JeIaeT BRIOOP IPOBEICHISI
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIAMBUIYAJIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIIEPUMEHTATBHBIX 3aJIaHUN, MPEAIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1o (hu3uKe.

COAEPKAHUE OBYUEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B IO3HAHUM OKPY KAIOIIEro Mupa.

®usnka — Hayka o mpupone. fABneHuss npupoapl. PU3HNUYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenudyuHBL. 3Mepenune Qusumueckux BenuuuH. DPuU3NUYECKHUE
npubopsl. [lorpenHocTs u3mMepeHuil. MexxayHapoaHasi CUCTEMA €MHHUII.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM H3Y4aloT MPUPOY.
EcrecTBeHHOHAy4HBIM METOJ TMO3HAHUS: HAOJIOJEHHE, IMOCTAHOBKA HAay4YHOTO
BOIPOCA, BBIIBIDKCHHUE THIOTE3, SKCIIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBSICHCHHE
HaOmogaemoro siieHus. Onucanue GU3NUEeCKUX SBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHu4decKkHue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnueckue MPUOOPHI U MPOIEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBLIM U
IU(QPOBHIM MPUOOPOM.
Jlabopamopnuie padbomut u onvimol.
1. OmnpeneneHue LEHbI IeTCHUS KaTbl U3MEPUTEIBHOr0 Mpudopa.
2. H3mepeHue pacCTOSHUM.
3. Hsmepenue oO0béMa KHIAKOCTH U TBEPJOTO Tea.
4. OnpeneneHue pa3MepoB MabIX TEN.
5. M3Mepenue Ttemmeparypbl MPU MNOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaTYMKa TEMIIEPaTyphbl.

6. lIpoBeaeHue uccnenoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJTbHOCTh MOJIETA
apuka, MymeHHOr0 FOpU30HTAIBHO, TeM OOJiblle, YeM OOJIbllle BhICOTA
Iy CKa.

Pasnen 2. IlepBoHavanbHbIE CBEJCHNUSI O CTPOEHMH BellleCTBA.

CrpoeHne BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBrkenne 4actul] BemectBa. CBsI3b CKOPOCTH JIBMDKEHUST 4YacTHUIl C
temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumonelicTBue uacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, JKUJKOCTEH M TBEPIBIX
(kpuCTaTUYeCcKUX) Tell. B3auMocCBs3b MeXay CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.
Hemoncmpauuu.
1. HaGmrogenune OpoyHOBCKOTO JIBUKEHHUS.
2. Habmroaenue nuddysuu.
3. HaOmonenue — siBneHui,  OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnuie padbomot u onvimet.

1. OueHka JuameTpa aroMa METOAOM pPsioB  (C  UCIHOJIb30BAaHUEM
(doTorpaduii).

2. OmnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 1O 0OHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MIPUTSIKEHUSI.

Pasznea 3. /IBu:keHue U B3auMoOIeliCTBHE TeJl.

Mexanuueckoe JBHkeHHE. PaBHOMepHOE UM HEPABHOMEPHOE JBUIKEHHUE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPABHOMEPHOM JBUKEHUU. Pacuér mytu u
BPEMEHHU JIBUKEHUSL.

SBneHne wHepUMU. 3aKOH HUHEpUMU. B3auMojencTBHE Tesl KakK NpUYrHA
M3MEHEHHSI CKOPOCTH JBWXKEHUs Tel. Macca kKak Mepa HWHEpPTHOCTU Tena.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJIEKYJI B €IMHHUIIC
00BEMa BelecTna.

Cuia KaKk XapakTepucTuka B3aumojaeicTBus Teia. Cuiia ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. Cuiia TSXKECTH Ha apyrux miuaHerax. Bec tena. Hesecomocts. Croxkenue
CWJI, HANPABJIICHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromas cui. Cuna TpeHUs.
TpeHue cKoabKEeHUs U TPEHHUE TTOKOs. TpeHue B MpUpoie U TEXHUKE.

Hemoncmpayuu.

1. HabGmrogeHne MexaHM4eCcKOoro JIBIKEHUS TeTa.

2. H3MepeHne CKOPOCTH NPSIMOJIMHENHOTO JIBHKECHUSI.

3. HaGnroneHue sBieHUs HHEPLIUH.

4. HaOmroneHre n3MeHEeHUs! CKOPOCTHU MPU B3AUMOJEHCTBUU TEN.

5. CpaBHEHHE Macc MO B3aUMO/JICHCTBUIO TEJL.

6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OJHON MPSIMOI.

Jlabopamopnuie padbomut u onvimol.

1. OmnpeneneHue CKOPOCTU PABHOMEPHOTO ABUKEHUS (LIapUKa B JKUIKOCTH,

MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).
2. Ormpepenenue CpelHed CKOPOCTU CKOJIBKEHHS Opycka WU IIapuKka IIo
HAaKJIOHHOM IJIOCKOCTH.



Onpenenenue MIOTHOCTH TBEPIOTO TeNA.

4. OnbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCThH pacTsbkeHus (Inedopmaiun)
MPY>KUHBI OT MPUIOKEHHON CHUJITBI.

5. OnbITBL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT
BECA TEJIa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEN M ra3oB.

Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUEHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJE€HUS raza oT o0bEma, Temneparypsl. llepenaua paBieHUs
TBEPJBIMU TEJIaMH, KUAKOCTAMM W razamu. 3akoH llackans. [lHeBmatuueckue
MalIHbl. 3aBUCHUMOCTb JABJICHHS KUIAKOCTH OT MIIyOMHBL. ['HMapocrathyeckuid
napajaokc. Coobaromuecs cocyasl. ['napaBauyeckue MexaHU3Mbl.

Atmocdepa 3emun u armocepHoe naieHue. lIpuumHBI CylecTBOBaHHUS
BO3yIIHOW 000s0uku 3emnu. OmnbiT Toppuyennu. U3mepenue atmochepHOTo
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBJICEHUs OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 1151 u13MepeHust aTMOCHEPHOTO JIaBJICHUS.

JleyicTBHE KMAKOCTU M ra3a Ha MOrpyKEHHOE B HUX TeNO. BrITasnkmBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AAaBJIEHHUA ra3a OT TEMIEPATypPHI.

Ilepenaya naBneHUs )KUIKOCTBIO U TA30M.

CooOmatomuecs cocy/ibl.

['mapaBnuyueckuit mpecc.

[IposiBnieHne necTBUA aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTU

TENa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YCIOBHME IJIaBAHUS TEJI: TUIABAHHUE WM MOTPYKEHHE TEN B 3aBUCUMOCTHU
OT COOTHOIIEHUS INIOTHOCTEN TENA U )KUAKOCTH.

Jlabopamopnule pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTpyKEHHOU B
KUJKOCTh YaCTH TEJIa.

2. OnpeneneHue  BBITAIKABAIONIEW CWIbL, JICMCTBYIOIIEW Ha  TEIO,
MOTPYKEHHOE B KUJIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacCChl TE€JA.

4. OnpITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKHBAIOWIEH CHJIBI,
JCUCTBYIONIEH Ha TENO B JKUAKOCTH, OT O0BEMA TOTPYKEHHOU B
KUJKOCTh YaCTH T€JIa U OT TUIOTHOCTH KUJIKOCTH.
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5. KoHcTpyupoBanue apeomerpa MWiIM  KOHCTPYUPOBAaHHE JIOAKA W

onpenesieHne €€ rpy30MoabEMHOCTH.

Paspgen S. PaGora u MOIIHOCTb. JDHEpPrusi.

Mexanundeckast padota. MOLIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS pblyara kK OJIOKY.
«3onotroe mnpaBuno» MmexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass »Heprus. KuHernueckas M IOTEHUUAlbHAas SHEPIUS.
[IpeBpallieHre OTHOTO BUIa MEXAHUYECKOW YHEPTUH B IPYTOi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenue paOOThl CUJIbI TPEHUS MPU PABHOMEPHOM JABUKEHUM Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue yciioBUM PaBHOBECHS pblUara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKON IHEPIUH.
8 KUIACC

Pa3nea 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MoJieKyJd. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOM TEOPUU.

Mopenu TBEPIOro, >KHUIKOTO W Ta3000pa3HOrO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOXKEHUI MOJIEKYJISAPHO-KHHETUYECKON TEOPHUH.
CMaunBaHMe U KalWUISIPHBIE SBJICHMS. TEII0BOEe paCUIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yactull. BuyTpeHHsas sHeprus. CnocoObl HM3MEHEHUsT BHYTPEHHEH SHEpruu:
Teronepeaada 17} COBEpLIEHNE paboTHI. Bunsr TEIUIONEepEaaAUM:
TEIJIONPOBOJAHOCTh, KOHBEKLUS, U3ITyUYEHHUE.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BeliecTBa. TemiooOMeH u
TEIUIOBOE paBHOBecHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBienue wu
OTBEPJICBAHME KPUCTAUIMYECKHX BEUIECTB. YJeibHAsA TEIUIOTa IUJIaBJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATyphl KHUIEHUS OT aTMOChEpHOro
JABJICHUSI.

BrnaxHocTts BO31yXa.



DHeprus TOIIMBa. Y ebHas TEIJIOTa CrOpaHusl.

[TpuHumner pabotel TermnoBeiXx aBuratened KIIJ[ TerstoBoro aBurarers.
TernmoBbie IBUTATENN U 3ALATA OKPYKAIOIIEH CPEIBI.

3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

L ® N D

10.
11.
12.
13.

Hao0mronenrne 6poyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaOnronenue siBneHuil cMaurBaHUs M KaMWIISPHBIX SIBJICHUH.
Habmroienre TemioBoro paciummpeHus Tel.

N3meHeHne naBjeHUs rasa Ipu U3MEHEHMH OOBbEMAa M HArpeBaHWUU WU
OXJIKJICHHU.

[IpaBuna n3MepeHus: TeMIneparypsl.

Bunbl Tenonepenayn.

OxnaxIeHre IPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMHU.
CpaBHEHME TEIUTOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabGmonenne kumenus.

HabOmronenre nocTossHCTBA TeMIepaTyphl IPH TUIABJICHUU.
Mopaenu TenJIOBBIX ABUraTEIICH.

Jlabopamopnuie padbomot u onvimoi.

1.
2.
3.

10.
11.
12.
13.

OneITBl IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.
OnbITHI O BBIPALIMBAHUIO KPUCTAJVIOB IOBAPEHHOM COJIM UJIM caxapa.
OnpIThl MO HAOTIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue JaBiaeHUs BO3yXa B OAJLIOHE IIIPUIIA.

OnbITEl, AEMOHCTPUPYIOUIME 3aBUCHUMOCThH [JIaBICHUS BO3QyXa OT €ro
00BbEMa M HArpeBAHMS WIIA OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEWMHOM 3aBUCUMOCTH JUITMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUYECKON TPyOKE OT TeMIIepaTyphl.

HaGmronenne wu3MeHeHHs] BHYTpPEHHEH »HEpruuM Telna B pe3yJbTare
TEeIIonepeaul U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHHS TEIIOOOMEHa MpPH CMEIIMBAHUM XOJOAHOW U
ropst4e BOJIBL.

Onpenenenue  KONMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  MpH
TEMJI000MEHE C HArPEThIM METAITTMYECKUM LUITUHAPOM.

Ornpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca uCapeHusl.

Ornpenenenue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TEIUIOTHI TUIaBJIEHUS JIb/IA.



Pa3znen 7. JinekTpuyeckne 1 MArHUTHbIE SIBJICHHS.

OnexkTpuzanus Ten. [[Ba poja 3JIEKTpUUECKHX 3apsjaoB. B3aumopeincTBue
3apspKeHHBIX  Tesl. 3akoH KynmoHa (3aBUCHMOCTH CHJIBI  B3aUMOJCHCTBHS
3apsSKEHHBIX TEJT OT BEJTUYMHBI 3aPSJI0B U PACCTOSTHUS MEXITY TETIaMHU).

OnekTpuueckoe mosie. Hampsk€HHOCTh 2yIeKTpuueckoro mojisa. Ilpuniun
CYHEPIO3UIINH ICKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsgoB. DJIEMEHTAPHBIA AJICKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOOHMKM W JOUDNEKTPUKU. 3aKOH  COXPAHEHMS
AJIEKTPUYECKOTO 3apsa.

DJIEKTPUUYECKUM TOK. YCIOBUSI CYLIECTBOBAHUS DJIEKTPUUECKOTO TOKAa.
M CcTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS DSJIEKTPUYECKOrOo ToKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE ). DJIEKTPUUYECKUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUYECKOE  HaNpsKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma
s yyactka nenu.  [locienoBarenbHOE W MApaJUIeNIbHOE — COEIUHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jhxoymns—Jlenna.
DIeKTpUYECKHE TS U OTPEOUTENN AIEKTPUUIECKOM dHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTossHHble ~ MarHuThl.  B3auMoaelcTBHE  IMOCTOSSHHBIX ~ MArHUTOB.
MaruauTtHoe nose. MaruutHoe mnoJjie 3eMJIM U €r0 3Ha4eHUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIOJ€  JJIEKTpuueckoro Toka. I[IpumeHnenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUIATENb MOCTOSSHHOTO TOKa. lCMONb30BaHUE JJEKTPOJBUTATENEH B
TEXHUYECKHUX YCTPONUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHUe dIEKTpOMarHuTHON MHAyKIuU. [IpaBuio Jlenna.

DIIEKTpOreHepaTop. CrniocoOb1 MOy YEHHUS ANEKTPUYECKOU DHEPIUH.
DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX UCTOYHUKAX SHEPTHUHU.
Hemoncmpayuu.

DJIeKTpuU3alus Te.

JIBa pojia SNEKTPUUYECKUX 3apsi0B U B3AUMOJEHCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO 1 JEUCTBUE IIEKTPOCKOMA.

DJIeKTpocTaTU4ecKass HHIYKIIHS.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.

ITpOBOIHUKY U AUAJIEKTPUKH.

MoenrpoBaHue CUIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.

HMcTouHnKH TTIOCTOSSHHOT'O TOKA.

JIeCTBUA 3JIEKTPUYECKOrO TOKA.

10. DJIEKTPUYECKUHN TOK B KHUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

I"a30BBIi1 pa3psin.

N3MepeHue cuiibl TOKa aMIepMETPOM.

N3Mepenune 3eKTpUYECKOro HANPSIAKEHUS BOJIbTMETPOM.

Peocrar n MarasuH cOnpoOTHBIECHUN.

BzaumojeiicTBre MOCTOSSHHBIX MAarHUTOB.

MoenvpoBaHrue HEBO3MOKHOCTH Pa3ICICHUS MTOI0COB MarHUTa.
MopenupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
OmneiT Opcrena.

MarauTHo€ 10Jie TOKa. DJIeKTPOMAarHur.

JlelicTBHE€ MAarHUTHOTO T0JIs1 HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

OnbiThl @apajnes.

3aBUCUMOCTh HANpaBJICHUST HWHIYKIMOHHOTO TOKa OT YCJIOBUH €To
BO3HHUKHOBEHHS.

DIIEKTPOreHEPATOP MOCTOIHHOTO TOKA.

Jlabopamopnule padbomot u onvimel.

1.
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10.
11.

12.

13.

OmnpITel MO HAOMIOJEHUIO DJICKTPU3AIMK TeJl HWHIAYKIHEH | Ipu
COTMIPUKOCHOBEHUH.

UccnepoBanne [EUCTBHUS JJIEKTPUYECKOTO MO HA MPOBOJHUKH U
JARJICKTPUKH.

CoOopka u nmpoBepka paboThI AIEKTPUICCKOMN 1IETTH MOCTOSHHOTO TOKA.
N3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u peryavpoBaHie HAPsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HWIYIIETO 4Ye€pe3 Pe3UucTop, OT
COTNPOTHUBJICHUS PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIITHE 3aBUCUMOCThH AIEKTPUUYECKOTO
CONPOTUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IJIOMIAJAN TOMEPEUYHOro
CEUEHHMS U MaTepuala.

IIpoBepka mnpaBwiIa CIOKEHUS HANPSHKEHUM TIPU TIOCJIEI0BATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia i CWIbl TOKa MPU MAPATIIETBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue paboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 Pe3UCTop.
OnpeneneHne MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIACIAEMOM Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO0 YEpe3 JIaMIIOUYKY, OT
HaIPsDKEHUs Ha HEl.

Onpenenenue KII/[ narpeBarensi.



14. MccnenoBanne MarHUTHOTO B3aMMOJIEVCTBHS ITIOCTOSSHHBIX MarHUTOB.

15. I3yyeHMe MarHuTHOIO TMOJs  IOCTOSIHHBIX ~ MAarHUTOB IPU  UX
00BbEIMHEHUH U Pa3/IeJICHUU.

16. MccnemoBanue EeMCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHI, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI B3aUMOJECHCTBHS
KAaTyIIKM C TOKOM W MarHuTa OT CHJIBl TOKa W HalpaBJEHUS TOKa B
KaTyIIKe.

18. M3yueHue nercTBrsS MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATENS.

20. 3mepenune KIIJ] anexkTpoaBuraTeabHON YCTaHOBKH.

21. OnBITBI IO HCCIEAOBAHUIO SIBJIEHUS BJIECKTPOMATHUTHOM WMHIAYKIIVU:
WCCIICIOBAHUE HW3MEHEHUW 3HAYEHUS] W HANPABJICHHUS HHAYKIHMOHHOTO
TOKa.

9 KIIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBUXKeHHE. MarepuanbHas Touka. CucTtemMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nerxkeHue. HepaBHoMepHoe npsiMONIMHENHOE BUXKEeHUE. CpeaHsiss 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHIKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHEeitHoe JBuxkeHue. CBoOoaHOE
nageHue. OnbITel ['anunes.

PaBHOMEepHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepuon u yvacrota oOpamieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpocTpeMuTeNbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HeroTtoHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HprotoHa.
[IpyHLIMN CyTIepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUla
TPEHUS MTOKOSI, APYTHUE BUJIbI TPEHUSI.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
naneHud. JBmkenue rmianer BOKpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3AKPETUIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMnynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJibca. PeakTUBHOE NBUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa CHJI TSXKECTH, YNPYToOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHIManbHas SHEPrus Tea, MOAHITOrO HaJl
NOBEPXHOCTBIO 3eMJu. [loTeHIIManbHas S3HEPTUS CKAaTOM NpyKUHbL. KuHeTnyeckas
sHeprus. Teopema 0 KMHETMYECKOM DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPI'UH.



Hemoncmpayuu.

1.
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8.
9.

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

Habmroienne MexaHM4ecKoro ABM)KEHHUS Tella OTHOCUTEIbHO Pa3HBIX TEl
oTCu€Ta.

CpaBHeHME TyTEM W TPACKTOPUU ABWIKEHHSI OJHOTO M TOIO XKe Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

W3mepeHne CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEMHOIO IBUYKEHUS.
HccnenoBanre Npru3HaKkoOB PaBHOYCKOPEHHOIO JIBUKEHUSI.

HabGnronenue nBr>XeHMsI Tejla O OKPYKHOCTH.

Habmroienue MexaHu4ecKuX sSIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBUKCHUU
OTHOCUTENBHO KaOMHETa PU3UKH.

3aBUCHMOCTh YCKOPEHMS Te€la OT MAacChl Tela W JEWCTBYIOLIEH HA HETO
CUJIBL.

Habmroienue paBeHcTBa CHII TP B3aUMOJICHCTBUM TEI.

N3meHeHnue Beca Tea Mpu yCKOPEHHOM JBHKEHUH.

Ilepenaya umIryabca mpu B3auMOJEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHne UMITyJIbca pU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHHUUECKOH SHEPTUU MTPU CBOOOTHOM MaJCHHH.
CoxpaHeHHE MEXaHUYECKOM YHEPTUHU NIPU ABUKEHUU TEJIA MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie padbomot u onvimoi.

1.

KoHcTpynpoBaHue TpakTa JUuisl pa3roHa W JAJIbHEWIIEr0 paBHOMEPHOIO
JBUKEHUS IIapUKa VI TEJIEKKU.

OrnpeneneHue CpeIHE CKOPOCTH CKOJIBKEHHS OpyCKa WU JIBUKEHUS
[IaPUKA 110 HAKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela NPHU PAaBHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHU IPHU PaBHOYCKOPEHHOM
JBI>KEHUU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka rumores3bl: €ciu MPU PaBHOYCKOPEHHOM JBMKEHHH O€3
HAYaJIbHOM CKOPOCTU IYyTH OTHOCATCA KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILINE MPOMEXYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanve 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXEHUS OT CHJIbI
HOPMAJIBHOT'O JaBJICHUS.

Onpenenenue kodhPUIEHTa TPEHUS CKOJIBKEHUSI.

Onpenenenne KECTKOCTH NPYKUHBI.



9. Ompenenenrie pabOTHI CHJIbI TPEHUS NMPH PAaBHOMEPHOM JBIIKEHUHU Tela
10 TOPU3OHTAIILHOW MOBEPXHOCTH.

10. Onpeienienne  pabOThl  CUJIBI  YIIPYTOCTH TMPU  THOABEME TIpy3a C
MCIIOJIb30BaHUEM HETOIBUKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydenue 3aKkoHa COXpaHEHUS YHEPTHH.

Pa3nen 9. Mexannueckune Ko0J1e0aHUS W BOJIHBI.

KonebarensHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOAHUI: TIepro,
4acToTa, aMIUINTya. MaTreMaTH4eCKUil U NPYKUHHBIA MasTHUKU. [IpeBpamenue
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatouue — kosneOaHusa.  BoiHyknennole — koneOanus.  Pe3onaHc.
Mexanuueckue BoOJIHBL. (CBOWCTBA MeEXaHMYECKUMX BOJH. IIpomonbHble H
MONEpPEYHbIe BOJHBI. JIMMHA BOJMHBI W CKOPOCTh €€ PacCHpOCTPAHECHUS.
MexaHuuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHA. OTpakenue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne kojeO0aHWii Ted ION NEWCTBUEM CHWIBI TSDKECTH U CHIIBI
yOPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U Ha TPy KUHE.

HabGnronenue BIHYXIEHHBIX KOJIEOaHUI U PE30HAHCA.

PacnpoctpaneHne npooibHBIX U MONEPEYHBIX BOJH (HA MOJENHN).

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYyCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimoi.

1. OmpeneneHre 4dYacTOTHI © TEpPHOJA KOJIEOAHWHA MaATEMATHYECKOTO
MasTHHKA.

2. Omnpezenenne 4acTOThl U IEPHOJA KOIeOaHU MPYKMHHOTO MASITHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEpUOIa KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KoJeOaHU rpy3a, MOJIBEIIEHHOTO K
HUTH, OT MACChI Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb  Tepuoja  KoJjeOaHwuii
MPY>KMHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJeHUsI.

Pa3znen 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.
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ONEeKTPOMAarHUTHOE  ToOJie.  JJEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
ANEKTPOMArHUTHBIX BOJH. Illkana »leKTpOMAarHUTHBIX BOJH. lcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMaruuTHasa mnpupona csera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBolcCTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule pabomot u onvimel.

1. M3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHUIIBHOTO

tenedona.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas MOJEJIb CBeETa. HUctounnku CBeETa. [IpssmonnHeHOE
pactpocTtpaHeHue cBera. 3atmeHust Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPAKEHUSI CBETA.

IIpenomnenune cBera. 3akOoH IpenomiieHus1 cBera. llonmHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xon nyueir B JnuH3e. OmnTuyeckas cucrtema QoToamnmnapara,
MUKpOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cuctema. biam3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekrp. Onbitel HetoToHa. CnokeHue
CIIEKTPAJIbHBIX I[BETOB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

IIpenomnenue ceera.

Onrtuyeckuil CBETOBO/I.

Xon tyuei B coOuparoieu JuH3e.

X0 1y4en B pacCeuBarolIeH JIMH3E.

[Tomyuyenune n300paxeHuil ¢ TOMOUIBIO JTUH3.

[Tpuniun aeictBus doToarnmapara, MUKPOCKOTIA U TEIECKOIIA.

10. Moens riasa.

11. PaznoxxeHue 6eoro cBera B CEKTp.

12. [Tonydenue 6esoro cBeTa Mpu CI0KEHUHU CBETA PAa3HBIX LIBETOB.

Jlabopamopnule pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIVIa OTPaXKEHUSI CBETOBOIO Jyda OT yria
naJIeHuUs.
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2. W3ydeHue xapakTepUCTUK U300paKEHUs IpeIMETa B IJIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTjia
MTaJICHUS HA TPAHUILIE «BO3LYX—CTEKIIO».

4. IlomydeHue n300pakeHH ¢ MOMOIIBIO COOUPAIOLIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cCOOMparomiei
JINH3BI.

6. OMBITHI 1O PA3T0KEHUIO OEJIOTO CBETA B CHEKTP.

7. OnbIThl O BOCHPHUSATHIO LIBETA NPEAMETOB NPU MX HAOIIOJIEHUU Yepe3
[[BETOBbIE (DUITBTPHI.

Pa3nen 12. KBanToBble IBJICHUS.

Omneitel Pe3epdopna u minanerapHass Mojenb atoma. Mojenb atoma bopa.
Hcenyckanue u noryomenne ceeta aroMmoM. KBaHThl. JIMHEMYaTsIe CIIEKTPHI.

PagnoaktuBHocTs. Anbda, 6eTa- U ramma-uznyueHus. CTpoeHHe aTOMHOIO
anpa. HykionHas wmopens artomHoro snpa. M3oromnbsl. PannoakTuBHBIE
npeBpamienus. [lepron monypacmnana aTOMHBIX SIAEP.

SlnepHple peaknuu. 3aKOHBI COXPaHEHHWs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi cBsI3M aTOMHBIX saep. CBs3b MacCchl W 3HEpruu. Peakuuu cuHTE3a H
nenenus anep. Ucrounuku sueprun ColiHIa U 3BE3.

SAnepHas oHepreruka. JleWcTBUS pAaAUMOAKTUBHBIX W3JIYYCHUN HaA HKUBBIC
OpPTaHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3IIy4YEHUS U MOTJIOLEHHUS.

2. CHexTpsl pa3Iu4HbIX Ta30B.

3. Cnektp BoAoOpoJa.

4. HabmroneHnue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka MOHU3UPYIOLIUX U3ITYUYECHUH.

6. Perucrpanus uzmydeHusi NpUpOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimoi.

1. HaOmioneHue CIIOMIHBIX U TUHEHUYATBIX CIIEKTPOB U3ITYUYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE JHEPTHM YacCTULBI MO0 TOPMO3HOMY

iyt (1o gotorpadusim).

3. M3mepeHue paguoakTUBHOIO (poHa.

IHoBTOPUTEIBLHO-00001IAOIMIA MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOINKA MOAYJIH TIPEIHA3HAUYEH JIJISi CUCTEMATU3AIINU
u  0000ImIeHUsT MPEeIMETHOrO  COACPKAHUS UM OMbITa  JCSATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TaAKXKeE JUJIS MOJArOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydaromuxcs,
BBIOpPABIIIMX 3TOT yUEOHBIN MpeMeT.



[Ipn u3yuyeHUn JaHHOTO MOIYJIS PEAUIU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
JeSITENIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, Gopmupyercs
€CTECTBCHHOHAYYHAasd IPAaMOTHOCTh. OCBOCHHME HAyYHBIX METOJIOB HMCCIEIOBAHUS
SBJICHUM TIPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUECKUE
ABJICHUSI, TPUMEHAS T[OJYyYEHHbIE 3HAHHWs, pemarb 3aJadyd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBHO AEATETBHOCTHBIN XapaKTep JAHHOTO pas3jeiia peaaus3yeTcs
32 CY4€T TOro, 4YTO OOydarmuecs BBITONHIIOT 3aJaHusl, B KOTOPBIX WM
IpeAJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHSTH
(uzmyeckue SBICHUS B OKPYKArOUIEH MPUPOJI€ U MOBCEAHEBHOMN KU3HU;

MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAaHUS (PU3NUECKHUX SBJICHUH, B TOM
YUCJIE JJI POBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATHh HAy4HbIE OCHOBBI HAM0O0JIE€ BaXKHBIX JOCTHUXKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.

IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUA HPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSA

N3yuyenue (u3NKM HA ypOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUsl HAIIPABJICHO

Ha JOCTH)KCHHE TMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX

pe3yJIbTaTOB.

B pesynbrare nzyueHus pU3MKU Ha ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus

y oOyuaronierocs 0yayT copMHUpOBaHBI CIECAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B

YacTu:

e 1) MaTpHMOTHYECKOr0 BOCIIUTAHUS:

e — MPOSIBJICHHE WHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(bu3znuecKon HayKu;

e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM POCCHICKIX yUEHBIX-(U3UKOB;

e 2) rpa:kIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

e — FOTOBHOCTb K aKTMBHOMY Y4aCTHIO B OOCY>KJIEHHH OOIECTBEHHO 3HAUYMMBIX
U OTUYECKUX TMpOOJIeM, CBSI3AHHBIX C TMPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN (PUBUKY;

e — OCO3HaHHE BaXXHOCTH MOPATBHO-ITUYECKUX MPUHIIUIIOB B JAEATEIHLHOCTH
Y4EHOT0;

e 3)3CTEeTHYECKOr0 BOCIIMTAHUS:



— BOCTIPUSATHE ICTETUUYECKUX KAayeCTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI 0 TIO3HAHUS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKH KakK MOIIHOTO HHCTPYMEHTa
NO3HaHMsI MUpPa, OCHOBBI Pa3BUTHs TEXHOJOIHM, Ba)KHEHIIEH COCTaBISAIOLIEH
KYJBTYPBHI;

— Ppa3BUTHE HAy4HOH JIOOO03HATETHHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKON
JeSITENbHOCTH;

5) dopmupoBaHua  KYJAbTYPbl  3A0POBbS M  IMOLMOHAJBLHOIO
Os1aromoJryums:

— OCO3HAaHME LIEHHOCTH Oe30macHoro ooOpaza >KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi OE30MACHOrO MOBEACHUS Ha
TpaHCIIOpTE, HA JOpOTraxX, C JJICKTPUUECKAM M TEIJIOBHIM 00OPYIOBaHHEM B
JOMAITHUX yCIOBHSIX;

— c(hOpMUPOBAHHOCTh HaBbIKa peQIIeKCHH, MpPHU3HAHHE CBOEro IpaBa Ha
OIMOKY U TAKOTO K€ MpaBa y APYroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

— aKTHUBHOE Yy4YaCTHE B pEIIEHUH MPaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTelpHOM  OpraHM3aluiu, Topoja, Kpas) TEXHOJIOIMYECKOH u
COLIMAJIbHOM HAIMpaBlI€HHOCTH, TPEOYIOIIHUX B TOM uHcie U (U3HMYECKUX
3HAHUM;

— UHTEpeC K MPAKTHUECKOMY U3YUYCHHIO MPOQPECCHii, CBA3ZAHHBIX C (DU3HUKOI;

7) 3K010TM4eCKOr0 BOCIIUTAHUS:

— OpHEHTalUs Ha NPUMEHEHHE (U3NYECKUX 3HAHUM ISl pelIeHUs 3a4ad B
o0nacTh OKpY’Karoliel Cpeapl, TMIAaHUPOBAHUS MOCTYNKOB U OIEHKH HUX
BO3MOJKHBIX ITOCJIEICTBUH JUIsl OKPYKAIOILEH CPELBI;

— OCO3HaHME TJI00AJIBHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM W MyTel HX
perieHus;

8) ajanTanuu K M3MEHSIIOIIUMCH YCJIOBHSIM COUMAJBHOM U NPHUPOIHOM
cpeabl:

— IOTPEOHOCTh BO B3aUMOJEHUCTBUU IPU BBIIIOJHEHUU MCCIEAOBAHUN U
NPOEKTOB (DM3MUECKON HANPaBIEHHOCTH, OTKPHITOCTH OMNBITY M 3HAHUSAM
JIPYTHUX;

— TIOBBIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPaKTHYECKYIO
JeSITENbHOCTD;

— OTPeOHOCTH B OPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4ncie GOpMyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTaX U SIBIICHUSX;

— OCO3HaHUE Ne(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JIaCTH
busuky;



e — IUIAHUPOBAHUE CBOErO PA3BUTHUS B NPUOOPETECHHH HOBBIX (DU3HUECKUX

3HAHUI;

e — CTPCMIICHUC AHAJIM3UPOBATDH N BBIABIIATH B3AUMOCBA3U IIPUPOADI, O6HIGCTB3 n
9KOHOMHKH, B TOM YHCJIC C MCIIOJIB30BAHUCM CbI/ISI/I‘-IeCKI/IX 3HaHHﬁ;

e — OIICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS HAa OKPYXAOUIYI0 Cpeny,
BO3MOKHBIX TJIO0ATBHBIX MOCIEICTBUIMA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS mporpamMmbl Mo (pu3MKe HAa YPOBHE OCHOBHOTO
oOuiero oopazoBanus y o0y4aromierocsi OyayT cpopMUpOBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIIE I03HAaBATEIbHbIE YHUBEPCAIbHbBIE YUeOHbIE 1eHCTBUS,
KOMMYHHKATHBHbIE  YHUBEpCAJbHbIE  y4eOHbIE  JCHCTBUS,  PETyJsATUBHBIC
YHUBEpCaJbHbIC yueOHbIE TCUCTBUS.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA

Ba3oBble JjoruuecKkue JelicTBUA:

BBISIBIAT M XapaKTepPU30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BNIEHUN);

yCTaHaBIMBATh CYUIECTBEHHBIN MPU3HAK KIACCU(PUKALNU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B pacCMaTprUBaeMbIX (pakTax,
JAHHBIX U HAOIIOJIEHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISIT  TIPUYMHHO-CJICICTBEHHBIE CBSI3M NPU H3YyUYECHUU (PU3MUECKHUX
SIBJICHUI U MPOLIECCOB, JI€1aTh BBHIBOJBI C UCIIOJIb30BAHUEM J€TyKTUBHBIX
Y WHIYKTHBHBIX YMO3aKIIIOUCHUH, BHIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(hbU3UYECKUX BEJIMYNH;

CaMOCTOSITENTFHO BBIOMpaTh crmoco0 perieHus y4yeOHOH (uznueckoi
3aJaul (CpaBHEHHE HECKOJIbKMX BapUaHTOB pELIEHUs, BbIOOp Hauboiiee
MOJIXOJISITIIETO ¢ YIETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebLCKue 1eMCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEIILCKUM HHCTPYMEHT O3HAHMS;
MIPOBOAUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY IUIAHY OIBIT, HECIOKHBIN
(bU3MYECKUI JKCIIEPUMEHT, HEOONIbIIOE UCCIeI0BaHUE (PUINYECKOTO
SIBJICHUS;

OIICHWBATh HA MNPUMEHUMOCTh H JOCTOBEPHOCTh HMH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEJEHHOTO HAOIOACHUS, OTIBITA, UCCIICIOBAHMUS;



MPOTHO3UPOBATh BO3MOXXHOE JalbHEWIIee pa3BUTHE  (DUIUIECKUX
MIPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WHPOPMAIMK WIM JAaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEACTABICHHUSI;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYI (opMy mpeacTaBiIeHUs
uHDOpMAIMM W WUTIOCTPUPOBATh peEIlacMble 3a7a4d  HECIOKHBIMU
CXeMaMH, ThuarpaMMamMu, HHOU Tpad Kol M X KOMOWHAIIASMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0Jle¢ O0CYXJeHUs YUeOHOro mMarepuala, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIECTBY 00CYKIAEMOIl TEMBI U
BBICKA3bIBaTh WJECH, HAILIEJICHHbIE HAa pPELICHUE 3aJayd M MOJJEp’KaHHe
OJ1aroke1aTeIbHOCTH OOIIEHNS;

CONOCTABIAATh CBOM CYXICHUS C CYXACHUAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3jindKe U CXOJICTBO MO3ULIUN;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3MUECKOTO OMbITa
(3KCTIEpUMEHTA, UCCIIEI0BaHUS, IPOEKTA);

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHM KOHKPETHOW (PU3MUECKOM
POOJIEMBI;

IIPUHUMATh LIEJI1 COBMECTHOW JAESTEIBHOCTH, OPraHU30BBIBATH JEHCTBUS
no e€ JOCTHXKEHMIO: PpACIpENeNsTh poJH, OOCYyX AaTb MPOLECCH U
pe3ynbTaThl COBMECTHOM pabOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITMOJIHATH CBOIO YacTh PaOOTHI, JOCTUTAsi KAUECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAMHHUPYS CBOM JEHUCTBHS C JPYTUMU
YJIeHaMH KOMAaH/]Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPUSIM,
CaMOCTOSITENIEHO C(HOPMYITHUPOBAHHBIM yUaCTHUKAMU B3aUMOJACHCTBHUSL.

PeryisiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHBIC 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CHUTYyalMsX, TPEOYIOIINX
11 pereHust GU3NYECKuX 3HAHMI;



OPUEHTUPOBATbCA B  PA3NIMYHBIX IOAXOAAX MPUHATUSA  PEIICHUM
(MHIMBUYaJbHOE, NMPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE pPEIIECHUMN
rpynmnoi);

CaMOCTOATEIBHO COCTABIISITh AITOPUTM PELIEHUs (PU3NYECKON 3a1aun WU
IUIaHa HMCCIEOBAaHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH IIpe/ijlaraéMble BApUAHThI PEILICHU;
7ieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJII), 3MOHI/IOHaJIbHLII71 HHTEJJICKT.

JaBaTh aJICKBATHYIO OLICHKY CUTYyallUH U IIpeularaTh IUIaH €€ U3MEHECHUS,
OOBSCHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHKEHHsS)  Ppe3ylbTaToB
JeSTENbHOCTH, JaBaTh OILIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIE B XOJ BBIITOJHEHHUS
¢u3nyecKoro MCCIEIOBAHHUA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallUi, YCTAaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUAM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WU JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;
MPU3HABATh CBOE MPABO Ha OLIMOKY MPHU pPelIeHnH PU3NUECKUX 3a7a4d WIn
B YTBEPXKIACHUAX HA HAYUYHBIE TEMBI U TAKOE K€ IIPAaBO IPyroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIry o0yuenus B 7 Kjacce nmpeMETHbIEC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne W XUMHUYECKHE  SIBICHMUSA,
HaAOJI0/IEeHUE, SKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBI)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAECHUCTBYIOIIAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (nauddysus, TErIoBOe IBUXEHUE YACTHUIl BEIIECTBA,
pPaBHOMEPHOE  JBW)KEHHE, HEPaBHOMEPHOE  JBW)XEHHE, HWHEpLuS,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
Bpall€HUs, Mepenada JaBJICHUS TBEPABIMUA TeJIaMH, >XUAKOCTAMH U
razamy, arMocepHOe [aBj€HWE, IUIaBaHUE Tell, MpeBpalLlECHUs
MEXaHUYECKON SHEPruu) MO ONMCAHUIO MX XAPAKTEPHBIX CBOMICTB U Ha
OCHOBE OIIbITOB, AEMOHCTPUPYIOIIUX JTAHHOE (PU3HUECKOE SIBICHUE;



pacrno3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX SABJICHUH B
OKpY’XKalollleM MHupe, B TOM 4Hcle (U3NYECKUE SIBJICHHUSI B IPUPOE:
NpPUMEPHI JBMKEHHUSI C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEKUBOU
NpUpPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOAEC U TEXHHUKE, BIUSHUE
aTMoc(epHOro JaBiIeHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PBIO, pblUyard B
TeJe YeJIOBEKa, IIPU 3TOM NEPEBOJAUTH MPAKTUUECKYIO 3aJauy B y4eOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3HUUECKUX SBJICHHM;
ONKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHHS, UCIOIb3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEULIECTBA, BpeMH,
IIyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOTO Tena, >KUIKOCTH, Tasa),
BBITAIKMBAIOIIAsl CHJIA, MEXaHWYeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3(DQHUIMEHT TOJE3HOTO JEHUCTBUS MEXAaHHU3MOB,
KMHETHYECKas: M INOTCHLIMAIbHAs DHEPrus), NPU ONHCAHMM IPABUIBHO
TpakToBaTh  (U3MYECKUI  CMBICH  HUCIHOJIb3yeMbIX  BEJIMYUH, HUX
0003HAaYEHUs1 M €IUHULBl (PU3MYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTbH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
WCIIOJIB3Ysl MIpaBUiia CJIOXKEHUsI CUJl (BIOJIb OJHOM MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHs phruara (0oKa),
«30JI0TO€ IIPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aMHMCBIBATH €T0 MATEMATHYECKOE BhIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAKTHKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ ONOpoil Ha 1—2 M3yYEeHHBIX CBOWCTBA (PU3UUYECKUX
ABJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemarb pacu€THele 3anadyd B 1—-2 JAEWCTBUA, HCIONB3YS 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHaln3a
YCIJIOBHS 3a/1a4M 3alUChIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKHE
BEJIMYMHBI B (OPMYJIBI U TPOBOAUTH Pacu€Thl, HaXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIEHUs 3ajay, OLICHUBATh PEATUCTUYHOCTh
MOJTy4YeHHOU (PU3UUECKOMN BETUYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPHIE MOXKHO PEMIMTh MPU T[TOMOIIH
(bu3nYECKUX METOAOB, B ONIMCAHUU UCCIIEI0BAaHUS BBIIEIATH MPOBEPSIEMOE
IOpeaNoiokeHne  (TUmoresy),  pasnuyaTb U MHTEPIPETUPOBATH



MOJIYYEHHBI pEe3yJIbTaT, HAaxXOJWTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJjIbTaTaMm;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBJICHUN WU
(dbuznyeckux CBOICTB TEJ: dbopMyIIHpOBATH MIPOBEPSIEMBIEC
MPEINOI0KEHNs, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO 000PYI0BaHMUS,
3aMMChIBATh XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATHh MPSAMbIE H3MEPEHMS] PACCTOSHUSA, BPEMEHHM, MacChl Tea,
o0béMa, CHUIBl M TEMIEPATyphl C MCIOJb30BAHUEM aAHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS MTPUOOPOB C YUYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJAHOM (PU3NYECKOU BETUYUHBI OT
APYrod € HCHOJb30BAHUEM MPSAMBIX HM3MEPEHHH (3aBUCHMOCTH NYTH
PaBHOMEPHO JABWXKYLIErocs Tela OT BPEMEHU [BHKEHHS TENA, CHIIBI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YUIMHEHHS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa M OT IUIOTHOCTH JKHJKOCTH, €€ HE3aBUCHUMOCTHU
OT TUIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJ, YCJIOBUN paBHOBECHs pbldyara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4YEOHOTO0 MCCIEIOBAaHUA, COOMpAaThb YCTAaHOBKY H
BBIMOJHATh W3MEPEHUs, CIenysl MPeaoKEHHOMY IUIaHy, (UKCHUPOBAThH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYUH B BUJE
MPEAJIOKEHHBIX TaOMUIl W TpaduKoB, AeNaTh BBIBOABI MO pe3yJbTaTaM
UCCJIEI0BAHMS;

IPOBOANTHh KOCBEHHBbIE H3MEpEeHMsI (DU3MUECKUX BEIWYHH (ITUIOTHOCThH
BEIIECTBA KUAKOCTH M TBEPIOTO TeEjla, CUJA TPEHHSI CKOJIbKEHUS,
JaBJI€HUE  BO3JyXa, BBITAIKMBAWOIIAS  Ccujia, JACCTByromas  Ha
NOTPY’KEHHOE B KUIKOCTh TeNo, KOA((UIMEHT MOJIE3HOro AEHCTBUS
IPOCTBIX MEXaHHU3MOB), CIEQys MNPEIJIOKEHHON HWHCTPYKLHUHU: TIpH
BBITIOJTHEHUN HU3MEPEHUN CcOoOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIYKCIIATH 3HAUEHHE UCKOMOW BEJINYUHBI,

coOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH padoTe ¢ J1abopaTOpHBIM
00opyT0BaHHEM;

yKa3bIBaTh MPUHIMUIBI JAEUCTBUS NMPUOOPOB U TEXHUUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, AUHAMOMETpP, COOOILNAIOIIMECS COCYAbl, OapoMerp,
phIyar, MOJABUKHBIN U HETIOABUKHBIN OJIOK, HAKJIOHHAS! IUNTOCKOCTH;
XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HX OMUCaHusA (B TOM YHCIE:
MOJALIUIIHUKY, YCTPOMCTBO BOJONPOBOJA, TUAPABIUYECKUM Ipecc,



MaHOMETP, BRICOTOMED, MOPITHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpU3MUYECKHUX SBJICHUM M HEOOXOJIMMBbIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOIUTh  WHMOpPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKHX 3HAHUW B TIOBCETHEBHOU
KHU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpAIllEHUH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 30POBbS M COONIOIACHUS
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATH OTOOpP HCTOYHMKOB uH(popmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HAHMK W TYTEM CpPaBHEGHHUS PaA3IUYHBIX HCTOYHUKOB BBIICIATH
uH(OPMAITHIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJ0CTOBEPHOM;

MCIIOJIB30BATh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUI HAYYHO-MOMYJISIPHYIO
JUTEPATYpPy (U3HYECKOTO  COJEp)KaHWS, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHaTepHET, BIageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHbIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGOpMANHK (HU3HNIECKOTO COJCPIKaHUs, B TOM
yrcne MyOJUYHO JenaTh KpaTKue COOOMICHHsSI O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX WCCIENOBAaHWN, MPU OSTOM TPAMOTHO HCIOIH30BaTh
M3YYCHHBIM TOHATUHHBIM ammapar Kypca (U3UMKH, COMPOBOXKIATH
BBICTYIUIEHUE IIPE3CHTALAEH;

MPU BBIMOJHEHUH YUYEOHBIX TPOEKTOB WM HWCCJICAOBAHHMMA PpaCIpeaeisiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHHM C TOCTaBICHHBIMHU 3aJadyaMu,
CIEIUTh 3a BBHIMIOJIHEHHEM IUIaHA JEWCTBUI, aJeKBAaTHO OIICHUBATH
COOCTBEHHBII  BKJIQJ, B  JIEATCILHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBYE, YUUTHIBAS MHCHHUE OKPY KAFOTIIHX.

K xonIty oOyuenus B 8 Kjiacce mpeMeTHbIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCMOJI30BaTh MOHSITHUSA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEUIECTBA, KPUCTAJUIMYECKUE U
amop(HBIC Tena, HACHIICHHBIM W HEHACHIIICHHBIM MMap, BIAXHOCTDH
BO3/yXa, TEMIlepaTypa, BHYTPEHHSs DJHEPIUs, TEIUIOBOM JBUIATElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil, HIEKTPUUYECKOE MOJIe, MPOBOIHUKHI
Y TABJICKTPUKU, TOCTOSHHBIN JEKTPUUYECKUN TOK, MATHUTHOE MOJIE;

paznnyath SABJIEHUS (TEIUIOBOE PAaCIIMpPEHUE W C)KaThe, TEeIlonepeaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KallWJUISPHbBIC SBJICHUS, UCIIAPECHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpJeBaHHUE), KHUIIEHUE,



Teronepeaaya (TerI0NpPOBOHOCT, KOHBEKIIUS, U3IIyUYEHUE),
ANEKTpU3alus T, B3aUMOJEHCTBUE 3apsAIOB, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MArHUTOB, JECHUCTBUE
MAarHUTHOTO TOJIsi HA MPOBOJIHUK C TOKOM, 3JEKTPOMArHUTHAsT UHAYKIUS)
[0 OINHCAHWID MX XapAaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX SIBJICHUUA B
OKpY’>KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUE M KANWUISIpHbIE SIBIIGHHS B MPUPOJIE,
KpUCTAJUIbI B mpuponae, usznyudeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJIeHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emMiiH, Jpeid MOII0COB, POJb MAarHUTHOTO TOJS JJIS KU3HHU Ha
3emuie, MONSIPHOE CUSHUE, MIPU 3TOM MEPEBOIUTh MPAKTHUUECKYIO 33/1a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OMKCHIBATh M3yUYCHHBIEC CBOMCTBA TEN U (PU3WUYECKUE SBJICHUSI, UCTIOIb3YS
bu3nyeckue BeTUYHHBI (TEMIIEpaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJeJbHAas TEIJIOEMKOCTh BEIECTBA, VyJClbHAs TEIUIOTa
IJIABJICHUSI, yJeNibHas TeIUIoTa MapooOpa3oBaHusl, yJeJbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MAaIllUHbI, OTHOCUTEJIbHASl BJAXHOCTh BO31yXa, JJICKTPUYECKHUU 3apsl,
cuja TOKa, SJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
yIAeNbHOE  CONPOTHBJIEHHWE  BelIeCTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTO TOKa), TMpU  ONHUCAHUU TPABWIBHO  TPAaKTOBAaTh
(bu3NYEeCKU CMBICT UCIOJb3YEeMbIX BEITUYHH, 0003HAYEHUS U €IMHHIIBI
(bu3MYECKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJIB3YSI OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETHYECKON TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILUN CYNEPHO3UIMUA MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH Oma ISl yyacTKa LIelH, 3aKOH
Jlxoyns—JleHua, 3akOH COXpaHEHHsS DSHEPruy, IpU ITOM J1aBaTh
CJIOBECHYIO0 (DOPMYJIMPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTEeMaTHUYeCKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MUYECKHE TPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MIPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH O0OBSICHEHUE U3 1—2 JIOTMYECKUX



[1aroB ¢ Omopod Ha 1-2 W3yYEHHBIX CBOMCTBA (PUBUYECKUX SBJICHUM,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayd B 2—3 JCUCTBHS, WCIIONB3Yysl 3aKOHbI U
dbopmyIibl, CBsA3BIBAOIIME (PU3MUECKHME BEITMYMHBI: Ha OCHOBE aHalinu3a
YCJIOBUSL 3aJladyd 3alKChIBaTh KPATKOE YCIOBHUE, BBISIBIATH HEJOCTATOK
JaHHBIX JUIsl peIIeHWs 3aJadd, BBIOMpAThb 3aKOHBI W (POpMYyIIBI,
HEeoOXoAuMble JUIsl €€ pElIeHMs, MPOBOAUTH pPacy€Tbl W CPABHUBATH
MOJIyYEeHHOE 3HaY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh TPU TTOMOIIH
(GU3MYEeCKUX METOJOB, HCIOJb3ysl ONKMCAHUE WCCIEIOBAaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEIIOJNIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSIKA
IIPOBEJICHUS UCCIIEN0OBAHUS, AENaTh BBIBOJIBI;

MPOBOJUTH OMBITHI 1O HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
(bu3HYeCKUX CBOMCTB Tell (KA PHBIC SBJICHUS], 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMrneparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MpPU M3IYUYCHHH OT I[BETa H3JIyyaromied (morjaomaromei)
IMOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATypPhl KUIAKOCTH U
IJIOIAAN €€ TMOBEPXHOCTH, DJJEKTpU3alUs TEel U B3aUMOJCUCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJECHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIU3alllsl MAarHUTHBIX TIIOJICM TOCTOSHHBIX MAarHUTOB, JCUCTBHUS
MarHuTHOTO TOJIE Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DJEKTPOJBHUraTessi IMOCTOSHHOTO TOKa): (pOpMyIHpPOBATH
MpOBEpsSEMbIE MPEANOI0KEHHS, COOUpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUSsl, OMTUCKIBATH X0/ OMbITA U (POPMYITUPOBAThH BHIBO/IbI;
BBIIIOJHATh  NOPSIMbIE  WU3MEPEHUS  TeMIepaTypbl, OTHOCUTEIbHOMU
BJIQXXHOCTU BO3/yXa, CHWJIbl TOKa, HANPSKEHUS C MCIOJIb30BAHHEM
aHAJIOTOBBIX MPUOOPOB U JTaTUYMKOB (HPU3WYECKUX BEIMYMH, CPABHUBATh
pEe3yIbTaThl U3MEPEHUN € YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIMYUHBI OT
Ipyrod C  MCHOJb30BaHMEM TMpPSMBIX HM3MEpPEHUN  (3aBUCUMOCTD
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAU IONEPEYHOTO
CEYEHUS U yAEIBHOIO CONIPOTUBIIEHUS BEIIECTBA ITPOBOJIHUKA, CHJIBI TOKA,
WIyLIEro 4epe3 MNPOBOAHUK, OT HaNpsDKEHHWs HAa  I[POBOJHUKE,
HCCIIEJOBAHUE IIOCJIEAOBATENBHOTO M MAPAJUIENBHOTO  COEIUHEHUI
MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY M
BBINIOJIHATh W3MEPEHHUs, Clenys MNPeJIoKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ynbTaThl TIOJYYEHHOW 3aBUCHUMOCTH B BHUJEC TaOnwi U TpaduKoB,
JenaTh BBIBOJIBI IO PE3YJIbTATaM UCCIEAOBAHNUS,



IPOBOJAUTH KOCBEHHBIE H3MEPEHHUS (PU3UUECKUX BEIMYMH (yAelIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHUE NPOBOJHMKA, pabora H
MOIIHOCTh JJIEKTPUYECKOTO TOKa): IJIaHHUPOBATh W3MEPEHHs, COOMpPATh
AKCIIEPUMEHTAIBHYI0 YCTaHOBKY, CIEeAys MPEAIOKEHHON WHCTPYKLUHU, U
BBIUUCIISTH 3HAUECHNE BEJIUUMHBI,

coOJII01aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000py1I0BaHHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha HUX OmucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, aMIIEpMETp,
BOJIbTMETpP, CUETYHK JJICKTPUYECKOW IHEPIHH, DIEKTPOOCBETHUTEIHHBIC
NpUOOPBI, HArPEBATENIbHBIE ANEKTPOINPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
IPEeIOXPaHUTENH, SJIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSHHOTO TOKA),
UCIOJIB3YSl 3HAHMUS O CBOMCTBaX (PM3MYECKUX SIBJICHUM M HEOOXOIAUMBIE
¢bu3nYecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA WU HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUraTellb BHYTPEHHETO
CTOpaHUs, JJIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbI JJIEKTPHUUECKHUX
IENeil C TMOCIe0BATENbHBIM U MapaUIebHBIM COSAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycloBHbIe 0003HAUEHHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMH(POPMALKIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUs (DU3MUECKUX 3HAHWW B IOBCEIHEBHON
KU3HU s o0ecrieueHrs 0e30MacHOCTH Mpu oOpalieHuy ¢ mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHHUSA
HOPM KOJIOTUYECKOTO TOBEJCHUSI B OKPYIKaIOLEH Cpe/ie;

OCYHIECTBIISITh TOHUCK HMHPOpMAIMK  (PUINIECKOTO COACpX)aHUSI B
WuTepHere, Ha OCHOBE WMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUS
JOTOJIHUTENBHBIX ~ MCTOYHUKOB  BBIJCNATH  HH(POpPMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOM;
WCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33JaHUl HAYYHO-TOMYJISPHYIO
JUTEpaTypy (PHU3UYECKOTO  COACpXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl ceTu VIHTepHET, BIafeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIEHUS,
0o000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHUs, B TOM UHCi€ MyOJUYHO TMPEACTABIATh pPE3YJIbTaThl
IPOEKTHOM WJIM HCCIIEeN0BATENbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO



UCIIOJIb30BaTh M3YUYEHHBIM TOHATHIHBIA ammapar Kypca (QU3HKH,
CONPOBOK/IaTh BBICTYIUICHUE MPE3CHTALINEN;

MPU  BBIMOJHEHUH Y4YE€OHBIX IPOCKTOB M MCCIEAOBAaHUN (PU3HMUYECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TIpPYyIIE B COOTBETCTBHM C
MOCTABJIEHHBIMU 33/1a4aMU, CJICIUTh 3a BBIIIOJHECHUEM IUIAHA JCHUCTBUU U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJl B
NEATEIBLHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISiE TOTOBHOCTH pa3peiiaTbh KOHQIUKTHIL.

K xonIty o0yuenus B 9 Kjacce mpeMeTHbIC PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHUSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAeKTOPHs, OTHOCUTEIBLHOCTh MEXAHWYECKOIO JABWXKEHHS, Aedopmarius
(ympyrasi, mnjactuuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh U IMEperpy3ku, UEHTP TAKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO TeNa, paBHOBECHE, MEXaHUYECKUE KOJIEOAHUs U
BOJIHBI, 3BYK, HH(Pa3ByK H YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbI UCITyCKaHUs W IOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHHus,
M30TOIbI, SIAEPHAS] DHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE
JBM)KEHHUE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE
NaJIcHUEe TeJ, pABHOMEPHOE JIBUKEHHUE MO OKPYHOCTH, B3aUMOJEHUCTBHE
TE€J, PEAKTUBHOE JBM)KEHUE, KOJIeOATENbHOE IBMXKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUsA), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE W NPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE OEJIOro CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHMOAaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JTy4YEHHS]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3UYECKHX SBJICHUU B
OKpYyXaromeM Mupe (B TOM 4YHucCie (pU3NYECKUe SBIECHHUS B NPUPOJIE:
IIPWINBBI U OTJUBBI, ABMKEHUE I1aHeT COTHEYHON CHCTEMBI, PEAKTUBHOE
JABM)KEHHUE JKUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 3X0, LBETa Ted,
ONTHUYECKHE SIBICHUS B NPHUPOAE, OMOJIOIrMYECKOE JEHCTBHE BHIAUMOIO,
yJIbTPaUOIETOBOIO M PEHTTCHOBCKOIO H3JIy4YeHHMH, €CTECTBEHHBIN
pasvoaKkTUBHBIM (POH, KOCMHUYECKHE Jy4yH, PaJAMOAaKTUBHOE H3Iy4YEHHE
NPUPOAHBIX MHUHEPANIOB, JEHCTBUE PAJAUOAKTUBHBIX W3IYyYE€HUH Ha



OpraHu3M 4eJIOBEKa), NPH 3TOM IEPEBOJMUTH IPAKTUYECKYIO 3aJ1adyy B
y4eOHYI0, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKHUX
SIBIICHUI;

ONKCHIBATh MU3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBICHHS, HUCIOIb3YS
¢uznyeckue BENUYMHBI (CpeaHssi U MTHOBEHHas CKOPOCTh Tejla IpHu
HEPaBHOMEPHOM JIBH)KCHHMM, YCKOPEHHE, IEPEMEIIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUjla YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHJIbI,
MexaHu4yeckas paboTa M MOIIHOCTb, NOTEHIHMANbHAas HHEpPrus Tena,
IIOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBHASL HEPTUS CKATOU
NPY>KWHBI, KUHETHYECKas SHEprus, IOoJHAsg MEXaHW4YecKas >SHeprus,
NEPUOJI ¥ YacToTa KOJIeOAHUM, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, ITOKa3aTellb MPEJOMIICHHS CPENIbl), IPU ONHCAHUU
IPAaBWIBHO TPAKTOBATh (PU3MUYECKUN CMBICT HCIOJB3YEMBIX BEJINYMH,
0003HAaYEHUsI W €IUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSA3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEJIMYMHY C JIPYTMMHU BEIMYWHAMH,
CTPOUTDH Ipa(UKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMICTBa Tes, (PU3UYECKHE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruHu, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHIUI CYNEPHO3ULIHMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amwmies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpPAHEHUS HMMILYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAI0BOTO U MAaCCOBOT'O YUCEIN
IpHU SIICPHBIX peakUusax, NpU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUCBhIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBAa TN, B TOM YHWCJIE U B
KOHTEKCTE CHUTyallui IPaKTUKOOPUEHTUPOBAHHOI'O XapaKTEPA: BBISABIITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
1aroB C ONOpod Ha 2—3 M3yYEHHBIX CBOMCTBAa (PU3NYECKUX SBIICHH,
bu3nyecKuXx 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3a4aud  (omMparoluecs Ha cuctemy u3z 2-3
YpaBHEHUI), UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (HU3HUECKHUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHMS 3aJauyd 3alMChIBATH KPaTKOE
yCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JTaHHBIEC, BBIOMPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JUUISl PELICHMs], IPOBOAUTH PAcu€Thl U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAYeHUs (PU3NUECKOU
BEJIMYMHBL;

pacrno3HaBaTh MpoOJEeMbl, KOTOPbIE MOXKHO PEUIUTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHUE HCCIENOBAHUS, BBLACIATH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLICHUBAaTh MPABWIBHOCTb MOpsIKa



NPOBEJCHUSI  UCCIEJOBAHUSA, J€JIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUMN U OMBITOB;

NPOBOJANTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHUN WU
(¢u3MYEeCKUX CBOMCTB TeN (M3yuyeHHe BTOpPOro 3akoHa HbloTOHA, 3aKoHa
COXpaHEHHUsl HHEPrHH, 3aBUCHUMOCTh IEpHoAa KojeOaHuN Mpy>KMHHOTO
MasTHHUKA OT MAacchl Tpy3a U >KECTKOCTU NPYKUHBI U HE3aBHUCHUMOCTb OT
aMILUTUTYbl MaJIbIX KOJeOaHUH, MPSAMOJIIMHENHOE PacIpOCTPAaHEHUE CBETA,
pa3noxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKeHHS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHs NIpeaMeTa B coOuparoiiei
JUH3e, HAOJIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOATENIBHO CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOTO  Habopa
o0Opy/lOBaHUS, OMNHUCHIBATH XOJA ONbITA W  €ro  pe3yJbTaThl,
(bopMyIIHpOBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPHUIO0 MPSAMBIX U3MEpPEHUM, Onpeaensis
CpellHee 3HayeHHe Uu3MepseMol BeNMYMHBI ((OKYCHOE pacCTOsiHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOp cIOco0a HU3MEpEHus
(M3MepuTenbHOTO MPUdOopa);

MPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCTIONb30BaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU
P PaBHOYCKOPEHHOM JIBHJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KoJeO0aHUI MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrila OTpaK€HUS CBETa OT yIJia MaJeHUs U yrija MpeIoMJIeHUs OT yria
NaJeHNs): IUIAHUPOBATh HCCIENOBAaHUE, CaMOCTOSITENFHO COOMpPAThH
YCTaHOBKY, (PUKCHUpOBaTh pE3yJNbTaThl MOJYyYEHHOW 3aBUCHMOCTH
(bU3NYeCKUX BEIWMYMH B BHUJE TaOMWIl W TpaduKOB, JENaTh BHIBOJABI IO
pe3ysbTaTaMm HCCIIEIOBAHUS;

NPOBOANTh KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpDEHHE TeJla TpU pPaBHOYCKOPEHHOM JBM)KCHHUHU,
YCKOpPEHHE CBOOOIHOTO MaJeHUs], KECTKOCTh MPY>KUHBI, KOAIDPUITUEHT
TPEHUS! CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCTb, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKoro W TPYKUHHOTO MAasTHUKOB,
ONTUYECKas Cuja coOuparolmeid JIMH3bI, PAJAMOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJIHATh U3MEPEHUs, CIEays MPEAIOKEHHOW MHCTPYKIMH, BBIYUCISATD
3Ha4YCHHE BEIMYUHBI U aHATH3UPOBATH MOJYYEHHBIE PE3yIbTaThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUN;

cOOJII0IaTh MpaBUjIa TEXHUKN 0€30MaCHOCTH TIPH paboTe C JIabOpaTOPHBIM
000pyI0BaHUEM;



pa3nuyaTh OCHOBHBIE TPU3HAKM H3YUYEHHBIX (DU3MUECKUX MOJEIIEeH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAHETapHas MOJEIbh aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKkTepU30BaTh MPUHIMIMBI JEUCTBUS HU3YyYEHHBIX NpPUOOpPOB U
TEXHHMUYECKUX YCTPOWCTB C ONMOPOH Ha WX omnucaHusi (B TOM YHCIE:
CIUIOMETP, MOATYUKH TIOJOKEHHUS, PACCTOSHUSI M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHHA W HEOOXOmUMbIe (U3HUECKUE
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbI M CXEMAaTHUHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
IpH PEHICHUH YYeOHO-TIPAKTUYECKUX 3a1ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cOOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KHU3HU U1l obecrieueHus: 0€30MacHOCTH MPU OOpAIlleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3JI0POBbS W COONIOJACHUSA
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH Cpejie;

OCYIIECTBJIATh TMOUCK HHpOpManuu (U3HUECKOTO COJEpKaHHUS B
WuTepHeTe, cCaMOCTOATEIHHO (HOPMYIIHPYsI IOMCKOBBIN 3alpoc, HAXOJAUTh
MyTH OTpeeNieHus] JOCTOBEPHOCTH MOJYYeHHON MH(pOpMaIMu Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTENbHBIX UCTOYHHUKOB;

MCIIOJIb30BaTh MPH BBINOJHEHUN Y4E€OHBIX 33JaHUIl HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (QHU3UYECKOTO  COACpXaHHs, CIPABOYHBIE MaTepHAIIbI,
pecypchbl ceTu MIHTepHET, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
WH(POpMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DM3MUECKOTO COJCPIKAHMUSA,
myOJIMYHO TPECTABIATh Pe3yIbTaThl MPOSKTHON WIIM UCCIIET0BATENbCKON
ACSTENbHOCTH, TPH OSTOM TPAMOTHO  HCIOJNB30BATh  HM3YUYCHHBIN
MNOHSATUMHBIN amnmapar HM3y4yaeMoro pasjena (PU3UKH U COMPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTalMed ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuun
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoTsI
pecypchl
Pa3nen 1. ®usuka u eé posib B NO3HAHUU OKPY:KAKOIIEr0o MUpa
bub6nuorexa [JOK
1.1 O - 2
HBHKE - Hayka o PHpOAe https://m.edsoo.ru/7f416194
bubnnorexa [HOK
1.2 O 2 1
HBHHCECKHE BETHHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/]T TO3HAHUS 2 1 bubmorexa HOK
' y a https://m.edsoo0.ru/7f416194
Hroro no pazneny 6

Pasznea 2. [lepBoHayaibHbIE CBeJIeHUSI 0 CTPOCHUM BellecTBA

2.1 CrtpoeHne BemecTa 1 bubmorexa HOK
' P HI https://m.edsoo.ru/7f416194
29 JIB>KeHUEe U B3aUMOJICUCTBUE YaCTHUII ) | bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnnorexa [HOK
2.3 A 2
FPETATHHE COCTORHNA BettecTsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl
b K
3.1 Mexanndeckoe JBIKCHUE 3 no/morera O

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




bu6nmoreka [JOK
3.2 HMrepuums, macca, IoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
3.3 Cuuna. Brtet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMU 3 bubnuorexa [{OK
' TeJIaMH, )KUJIKOCTIMH U ra3amMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBienne XuKoCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATnmoc(hepHOe aBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTHU U T'a3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. PaboTa 1 MOIIHOCTH. JHEPTrUst
bu6mmoreka [IOK
> Pabora i momsoCT® 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 Tpocteie Mexaru3sMb! > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexanmeckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. TeruioBble siBieHUs
11 C . orBa 7 bubmuoreka [JOK
' TPOCHHE H CBORCTBA BELIE https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
12 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHbBIE SIBJI€HUS
DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tena bubnunoreka [IOK
2.1 . 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [JOK
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUN TOK 20 1 7 hitps://m.edsoo.rw/7FA18 1 co
bubmuoreka [JOK
2.3 MarHTHBIC ABICHHA 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 IMEKTPOMATHHTHAS HELILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcbl
Pa3znen 1. Mexanu4veckue siBJIeHUS
L1 MexaHn4ecKOe ABHKEHUE U CIIOCOOBI €T0 10 1 bubnuoreka [{OK
. OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [[OK
1.2 B i 20 1 3
SAMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexann4veckue KoJ1e0aHUA U BOJHBI
but6mmoreka [JOK
2.1 M
CXHMICCKHC KONCOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 1
CXAHMECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 ) bubmuoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI pacrpoOCTpPaHEHUsI CBETA 6 2 hitps://m.edsoo.ru/7#4 1 ada6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hits://m.edsoo ru/7f4 1 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBETa B CIEKTP 3 2 hitos://m.edsoo.ru/7f41 ada6
Hroro no pazneny 15
Pa3nes 5. KBanTOBBIC AIBICHHA
but6mmoreka [JOK
5.1 Hcnyckanue u norjioneHrne cBeTa aroMoOM 4 1 hitps://m.edsoo.ru/7#4 1 ada6
bu6nuoreka [JOK
32 CTpocHHE aTOMHOTO 37pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 S nepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTOpHTEIbHO-0000111AK0IIUI MOAYJIb
[ToBTOpenue u 0600IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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OBPA3OBATEJIBHOI'O ITPOIECCA
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®usmka, 7 knacc/Ilepprmkma  WM.M., OOmecTtBo ¢  orpaHuYeHHOU
oTBeTCTBEHHOCThIO «JIPODA»; AxuumonepHoe obmectBo «M3marenbcTBo
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®uzuka, 8 kiacc/ Ilepsiukun A.B., OOmecTBo ¢ OrpaHUYEHHOU
OTBETCTBEHHOCTHIO «JIPODAY; AxkimoHepHoe o0mecTBo «M31aTenbcTBO
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