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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCHIUTaHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHOU paboueil mporpaMMbl BOCIIUTAHUS U
KOHLEILINY MpenoiaBaHus yueoHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YEeHHUS, a TAKKe
MEXIIPEIMETHBIE CBSI3UM €CTECTBEHHOHAYYHBIX YYEOHBIX NpPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEI0BATENIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEAMETOB, IMOCKOJbKY (PU3UUECKHE 3aKOHBI JIeaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeloCcCTaBisieT HauboJiee SICHble O00pas3lbl NMPUMEHEHHUS HAay4HOro METoJa
MO3HAHUS, TO €CTh CII0CO0A MOJTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3ydeHus QUMK Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
OIlpeNesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpraHuzaimusax Poccuiickoit @enepanuu, peann3yroNMX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHue HHTepeca M CTPEeMJICHHs OOYy4aromMXCsl K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAaHUA U (HOPMUPOBAHUE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS Kak pe3yjbTaTa H3y4CHUS
OCHOB CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCUOHANIBHOM JEeATENbHOCTH, CBA3aHHON C (PM3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHne 3THX Iejiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHMM BENIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETECHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pacCUYeTHBIX 3a1ady ¢
UCITI0JIb30BAaHUEM bu3nIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HUCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(popMaluen HU3NIECKOT0o COACpPIKAHUSA,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO chepamu TpodheCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JOCTIKEHUSIX (PU3NYECKON HAYKH.



OO11iee yuCIoO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "wacoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemspiii B mporpamme no ¢Gu3MKe MnepedyeHb JabopaToOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHHUU
7a00paTOPHBIX PadOT W OMNBITOB C YYETOM HMHAUBUIYATBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJApPCTBEHHOTO 3K3aMeHa 1o (Pu3uke.



COAEPXKXAHUE OBYUEHUA

7 KUIIACC
Pu3uka 1 e€ poJib B IO3HAHUM OKPY/KAIOLEro Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenne Qu3nueckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHnii MexryHapogHasi cucTeMa euHULL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcrecTBeHHOHay4YHBIi METOJl MO3HAHMA: HAONIO/IEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUecKUX SBJICHHUN C TOMOILBIO MOJIENE

Jemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHUSI.

2. ®Dusnueckue MpuOOPsl U MPoLEaypa NPSAMbIX U3MEPEHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

Omnpenenenre NEHb AeIEHUS Kbl U3MEPUTEIBHOTO TpUdopa.

N3mepenue paccTosIHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MaJbIX TEI.

W3mepenne temneparypbl IpU IMOMOILIM KUIAKOCTHOIO TEPMOMETpa M

JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.
IlepBoHayaibHbIE CBEACHUS O CTPOCHUM BELECTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepsl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemlecTBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKCHHS.

2. Hab6monenue nuddyszuu.
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3. HaGmionenue  sBieHWiA,  OOBACHSIONIMXCS ~ MPUTSHKEHUEM  WJIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOoB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbITel IO OOHAPYKEHUIO AEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsI CKOPOCTh MPU HEPAaBHOMEPHOM JABMKEHHH. PacdeT myTu u
BPEMEHU JIBUKCHUSL.

SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCcTBHE TENl KaKk NPUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BEIIECTBA.

Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Criia ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHUJla
TshkecTy. Cuila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOonelcTBytomas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUS Teja.
N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.
HabGmronenue siBjeHUST MHEPIIUH.
HabGnronenne n3MeHeH!sl CKOPOCTH MPU B3aUMOICHCTBUU TeE.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.
CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.
JIaﬁopamopubze pabomul u onvimel.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBHKEHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa IIo
HAKJIOHHOM TUIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPIOTO TeENA.
4. OnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.
5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.
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JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. llepenaua naBneHus
TBEPJBIMU TEJIAMH, KUJAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MymrHOKW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TeJ: IUIABaHUE WIM TOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPY>KEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIbI, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIHME 3aBUCHMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro neictBus (mganee —
KII/I) mpocteix Mexanu3moB. [IpocTeie MeXxaHNU3MBI B OBITY M TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpaleHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. UccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. HUzmepenue KII/I HaKIIOHHOM IIJIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

TemoBble sIBJICHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, NMOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUUECKOW TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsas osHeprus. CrnocoObl HW3MEHEHHsS BHYTpPEHHEH DJHEpPruu:
Temionepeaaya 151 COBEPILICHUE paboThI. Bunsr TEIUIONEepEeAaUu:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Vcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOc(epHOTo
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermoBbix aBurarenei KIII[ TemoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TETUJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKCHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaGaroneHue KumeHus.

12. HabnroeHue mocTosHCTBAa TEMITEPATYPhl MTPH TIIIABJICHUH.
13. Mojieau TeIIOBBIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBIeHUs BO3yXa B OJJTOHE IIIIPHILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaOmronenne wW3MEHEHHS BHYTPEHHEH OSHEPrud Tela B pe3ysbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpenesnieHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCrapeHusl.

12. OnipeenieHne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

13. OnpezenieHne yaeIbHOM TEIUIOTHI IUIABJIEHUS JIbJA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onexrpusanus Ten. JIBa poaa dJIEKTpUYECKUX 3apsafoB. B3ammopeilicTBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [IpuHimn
CYIEPHO3ULIMU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEIBHOE CONPOTUBIIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JIEKTpUYeckoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"a30BbIM pa3ps.
. I3mepenue cuibl ToKka aMIepMETPOM.
. I3MepeHne 251eKTpUIeCKOrO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonenicTBre MOCTOSHHBIX MarHUTOB.
. MonennpoBaHue HEBO3MOKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17
18
19
20
21
22
23
24

25

. MonenvupoBaHre MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

. OnbIT DpcTena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleficTBMe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

. UccnenoBanue siBIeHUS JIEKTPOMArHUTHON UHTYKIIUH.

. OnbiTel Dapages.

. 3aBUCMMOCTh HaIlpaBJICHUSI MHIYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUSI.

. DIIEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

L

10.
11.

12.

13.

14.
15.

16

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro [JUHBI, IUIOWAAU MONEPEYHOTrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue AeiicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIME 3aBUCHUMOCTHh CHJIBI  B3aMMOJCHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. I3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHUE PaOOTHI DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBl 1O  MCCIEAOBAHUIO SIBJIEHUSA SJIEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHn4eckue siBJCHUA.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHOe mpsiMoniHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoOJiMHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYKHOCTH. Ilepwon u yacrota oOparieHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl: cujla TPEHUS CKOJIbKEHUS, CHIIA
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBuwxkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue martepuanbHOl TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora M MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpPruM U padoThl. [loTeHIIManbHas SHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW HSHEPTHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHme MexaHMUeCKOTo JBKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHEHHME TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PAaBHOYCKOPEHHOTO JBUKECHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U ACHCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITYJIbCa IIPA HEYIIPYTOM B3aHUMOJICICTBHH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUH NIPHU ABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpenenenne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. U3yueHue 3aK0Ha COXPaHEHHSI SHEPTHH.

MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHMYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnrogenue kosebOaHUl Tena MOJA AEUCTBHUEM CUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

. AKyCTHYECKHI PE30HAHC.

JIaﬁopamopubze pabomul u onvimel.

1. OnmpeneneHue YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTo
MasTHHKA.

2. Ompenenenuie 4acTOThl U IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.
HccnenoBanre 3aBUCUMOCTH Tleproa KojeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHul Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkayia 3J€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmHEerHOE
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JswmH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMonMHEHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHne n300pakeHU C TOMOIIBIO JIUH3.

[Tpunun aevictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moaensp riasa.

11. Pa3noxenue 6eoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPa)KCHUSI CBETOBOTO Jyda OT yrja
NaJICHUS.
N3yuenune xapakTepucTUK N300pakeHus MpeMeTa B TNIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHHS] CBETOBOIO Jy4ya OT yIJia
MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.
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[Toy4yenune n300pakeHU C TOMOIILI0 COOMPAFOIIICH JTNH3HI.
5. Omnpenenenrie GOKYCHOrO PacCTOSIHUS M ONTHYECKOW CUJIbI COOMparomei
JIMH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUHU Yepe3
[[BETOBBIC (DPUIIBTPBHI.
KBanTOBbBIE sIBJICHMS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MorioiieHre cBera aroMoM. KBaHThl. JIMHEHYaThIe CIIEKTPBI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHME aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. HM3oromsl. PaanoaxtrnBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX S1€ED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MAaCCOBOTO YHUCEIN.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CrHeKTpbl U3ITyYEHHUSI U ITOTJIOLICHUS.

CrekTpbl pa3IMyHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

. Perucrpanus uznydeHuns NpupoOIHbIX MUHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopubte pabomul u onvimaol.

1. HalnroneHue CrUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HMccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh TIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
U 0000IIeHWS  TPEIMETHOTO  COACp)KaHWS ©  OMNbITa  JEATEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH HAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJOB HCCIICTOBAHMS
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SBJICHMA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (DU3UYECKUE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIHATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3felia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOUIUECs BBIMIONHSAIOT 3aJaHMsi, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTb W HAYYHO OOBICHSTH
busznyecKre SIBICHUS B OKPYKAIOIEH MPUPOJIEC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHMS (DU3UUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSICHATh HAYYHBIC OCHOBBI HaMOOJIEe BaXXHBIX TOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBHIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UccleIoBaHne 0000mIaromero xapakrepa. Moaynb 3aBepIIaeTCsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (pu3nku Ha ypOBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUsI HAMpPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs

y oOyuaromerocsi 0yayT cpopMUpoBaHbI CIASAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

-IPOSABJIICHUE HUHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUCKON
(u3nUecKol HayKH;

-IIEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSM POCCUUCKUX YUEHBIX -(DU3UKOB,;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

-TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYXJICHHH OOIECTBEHHO3HAUUMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
bu3uKu;

-OCO3HaHUE BAXXHOCTH MOPAJIBHO-ITUYECKUX TMPHUHIMIOB B JEATCIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

-BOCIIPUSITUE ICTETUUYECKUX KA4eCTB (PU3MYECKOM HAYKH: €€ TapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

-OCO3HAaHUE I[EHHOCTH (PU3NYECKOW HayKM KakK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BAXKHEUILIEW COCTABIISIOIIEH
KYJBTYPBI;

-pa3BUTHE HAYYHOW JI0003HATEIBLHOCTH, HWHTEpPeEca K HCCIeA0BaTEeIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aronoJIy4us:

-OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpas3a J>KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui OE30MaCHOTO IIOBEICHUS Ha
TPaHCTIIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

-c(hOpMUPOBAHHOCTDH HaBBIKA pedIeKCHH, TPU3HAHUE CBOETO IMTpaBa Ha OIIUOKY
U TAKOTO JK€ MpaBa y IPyroro 4ejoBeKa,;

6) TPy10BOr0 BOCIIUTAHUS:

-aKTUBHOE YYacTHE€ B PENICHUU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (PUIUUECKHUX
3HAHUI;

e -HHTEpEC K MPAKTHUYECKOMY U3YUCHHIO MPOQPECCHiA, CBA3AHHBIX C (PU3HKOIA;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e -OpUEHTAalMsl Ha NpUMEHEHHE (U3MYECKUX 3HAHMM /Ui pelIeHMs 3aJ1ad B
00JJaCTH OKpY’KAIOIIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

e -OCO3HaHUE IJIOOATBHOTO XapakTepa 3KOJOTMYECKUX MpoOJeM U IMyTed HuX
peuieHus;

e 8) aganTanMu K M3MEHAIOLIUMCH YCJIOBHUSM COLHAJIBHON M NPHPOIAHOM
cpeabl:

e -MOTPEOHOCTP BO B3aUMOJCHCTBUM IMIPU BBINOJHEHUU UCCIEIOBAHUNA U
OPOEKTOB (PM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
IPYTUX;

e -TOBBIIICHHE YPOBHS CBOE KOMIETEHTHOCTH 4Ye€pe3 MNPaKTHYECKYIO
NEeSATENbHOCTD;

e -MOTPEOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hucie GOPMYyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e -OCO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEHN B o0nacTu
bu3uKY;

e -[JJAHUPOBAHHE CBOEr0 pa3BUTUS B MPUOOPETEHUH HOBBIX (HU3HUECKUX
3HAHUM;

e -CTpEMJICHHE aHAIU3UPOBATh U BBISIBISATH B3aMMOCBS3HU MPUPO/bI, 00IECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e -OIICHKAa CBOUX JCHUCTBUHA C Y4YETOM BIMSHUS Ha OKPYXKAIOIYI CpeENy,
BO3MOYKHBIX INI00AIbHBIX OCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOEHHS MHporpamMMbl MO (PU3MKE HAa YPOBHE OCHOBHOIO
oOwiero oopazoBanus y odyyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIE  Yy4eOHBIE  JCHCTBHS,  pETyJISTHBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC IMPU3HAKK OOBEKTOB
(s1BNIEHU );



yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KJIaCCU(PUKAIUNA, OCHOBAHHUSI TS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3UIECCKUX
SIBJICHWA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJb30BAaHUEM JCTYKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHUE (PU3HUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

NPOTHO3UPOBATh  BO3MOXXHOE  JalibHeWIlee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MHPOPMALMHM WIA JaHHBIX C Y4ETOM MpPEJJIOKEHHON ydeOHOMI
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBUS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJIE€W, HAllEJICHHBIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBATh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YIIbTAThI BRIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpeNeNaTh POJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIEHAMH KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHus (pU3MUECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHAa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH W MpeAjiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHUSI  (HEIOCTHUKEHHUS) PE3yJbTaTOB
NeATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUThH KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENICTB, W3MEHHBIIMXCS CHUTYyalluid, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPU peIIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKIACHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MTPABO JIPYTOro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEWHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (AudQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallleHus, TMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, IpEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOMU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOTO J1aBJICHUsI Ha KMBOM OpraHU3M, IJIABAHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCIOJIb3Ys
¢dbuznyeckre BeNIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpPEeHus, AaBliecHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJbL, KO3(P(MUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKash M TMOTEHIMaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMBIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIONINE JIAHHYIO (DU3MUECKYIO0 BEIMYUHY C JIPYTMMHU BEIMYMHAMU,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMYNH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBECHs phruara (0JI0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallull IPAaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—-2 JEHCTBHs, MCHOJIB3ys 3aKOHBI H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a]1ad, OLEHUBATh PEaTUCTUUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeJaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000pyA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
00béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3MUECKON BETUUYHUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN CONTPUKOCHOBEHUS TEN, CUIIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHUI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJHATh W3MEpPEHUs, Cienysl MPeaio)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBIBOJLI MO pPe3yabTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByMOmas  Ha
NOTPpYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAys TMPEIJI0KEHHON WHCTPYKIIUU: TIPH
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOWUCTR:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOPOM HAa WX OMHUCaHUsA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOANTH  TNpUMEpPHl  (HAXOOWUTh  WMHPOpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE W YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JAeNlaTh KpaTKue COOOIIEHHS O pe3ysbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (U3HKH, COIMNPOBOXKAATH
BBICTYIUICHUE MTPE3EHTALlNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIQJ, B  JI€ATEJIBHOCTh  [PYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIIOBOE JABUKECHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIUJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi/l, FICKTPUYECKOE T0JI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUs, TUTaBJICHUE, KpHUCTaUIM3anus (OTBEpJeBaHUE), KHUIICHHE,
Terionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHUS, H3JIyYEHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIS Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIC SIBJICHUS B IPUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuin, Jpedd MOIOCOB, PO MAarHUTHOTO TOJISI JJi KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BeTUYUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHUS, KOJIUYECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIoTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBHAsI BIAXXHOCTb BO31yXd, JJIEKTPUYECKUM 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIHHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT HCHOJIb3YyEeMbIX BETUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nYeCKUX BEIMYUH, HAXOIUTH (HOPMYIbI, CBS3BIBAIOIIUE JIAHHYIO
¢u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUECKOW TEOPUH
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa [J1s1 yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OPMYJIIMPOBKY 3aKOHa M 3alUCBIBaTh €r0 MaTEeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTYyallMil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
1IaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOMCTBA (PU3UUECKUX SIBJICHUM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs  peleHus 3a7add, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEIOBaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JIIEKTPUYECKUX  3aps0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IIPOBEpPSEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY W3 MPEIOAKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOM
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHMSI U y/IEJIbHOIO COITPOTHUBIICHHS BEIIECTBA MPOBOJAHKKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HANpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEaJO)KEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh U3MEPEHHUs, cOOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIMUIBI JCWCTBUS HW3YYEHHBIX MPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUECHHUS AIEMEHTOB JIEKTPUUECKUX IeTIel;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 171 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KAIOIIEH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITI0JIb30BaTh MPHU BBITIOJHEHUH Y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3MYECKOrO0 COJEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu HTepHeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATH PE3YIbTaThl
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (PU3HMUECKUX
MPOLIECCOB paclpelesaTh OOA3aHHOCTH B TIpPYIIE B COOTBETCTBUHM C
NIOCTABJICHHBIMU 33/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHA JACUCTBUN U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, a0CONIOTHO TBEPIIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIOIEHHU, anbda, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



T€J, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhbHOE MBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SBICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
NMBIDKEHUWE JKWBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa TeJl,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOJAUTH MPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OINMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS YHEPTUs CXKATON
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKas >SHEeprus,
MIEPHOJT ¥ YacTOTa KoJIeOaHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OMTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMbIX BEIWYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMSI 3apsIIOBOIO M MaCCOBOTO UHCEN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (HM3MUECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparlIuecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE MM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEIICHMSI, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IMOJYYEHHOTO 3HA4YeHUS (PU3NUECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$u3NYECKUX METO/OB, HCIONB3yS OMHCAHUE HCCIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
OPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOJMI0JEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY U3 HW30BITOYHOTO Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE W3MEpAeMOl BeIMYMHBI ((POKYCHOE pacCTOsIHHE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HadallbHOM CKOPOCTH, IEpHoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrja MpeloMJIeHUs OT yria



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TMOJYYEHHOW 3aBUCHUMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJieHus, KECTKOCTh MPYKUHBI, KOAIPQPUIIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEIys] MPEII0KEHHOW MHCTPYKIINH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TPHU3HAKA M3YUYCHHBIX (UINYECKUX MOJETEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKHX SBJIEHUH M  HEOOXOIMMBbIE (PU3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie U COOUparolei JTUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBBS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMau (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON HHPOpPMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUU U JOTIOJIHUTENBHBIX NCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUIl HAyYHO-TIONYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nes 1.®Pus3uka u e€ posib B IO3HAHUHN OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
1.1 ) - 2
MISHIE © HayKa © fipupone https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bu6mmorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHbI METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.1lepBoHauyanbHble CBeleHUS O CTPOCHUH BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCIHE BetecTRa https://m.edso00.ru/7f416194
99 JBH>kKeHue 1 B3aUMOJICHCTBUE YaCTHIL 9 1 bu6mmorexa [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPEraTHbIC COCTOAMMA BetlecTha https://m.edsoo0.ru/7f416194
Wroro no pazueny 5
Paznen 3./IBu:xeHue M B3aumMo/ieiicTBUe TeJl
3.1 MexaHndeckoe IBIKEHUE 3 bubnnorexa [IOK

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



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

bubmuoreka [JOK

32 HHepuus, Macca, IwoTHOCT 4 ! https://m.edso00.ru/7f416194
bu6mmoreka [JOK
33 Cuma. Bupt cun 14 2 https://m.edso00.ru/7f416194
Uroro no pazueny 21
Pa3znea 4./1aBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XuAKoCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 6 https://m.eds00.ru/7f416194
44 JlelicTBuE XKUIKOCTH U Ta3a HA NMOTPYKEHHOE 7 3 bubnuoteka [JOK
' B HHX TEJIO https://m.edso0o.ru/7f416194
Wroro no pazneny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
bu6mmoreka [JOK
51 P 3 1
a00Ta M MOMIHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 TpocTeie MeXaHH3MEI > 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 exaHureckat SHepri https://m.edso00.ru/7f416194
Wroro no pazueny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3nen 1.TensoBble siBeHUsI
bubmuorexa [JOK
1.1 i 7
CTpoetiue i ceoficTsa BetecTsa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SIDIOBHIS HPOHECCHl https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2.2/ekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
51 DNeKTpUYECcKHe 3apsabl. 3apsHKEHHBIE Tela 7 1 bubnnorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHbIC ABTICHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasuery 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
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9 KUIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TeEM (uudpoBbie)
Ne i/ P Konrpouabnsie | IIpakrnyeckue op
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pasznea 1.Mexannuyeckue siBJeHHUS
MexaHn4uecKoe NBIKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONHUCAHUS https://m.edsoo.ru/7f41a4a6
" bu6 K
1.2 Bzaumopeiictsue el 20 1 3 nommotexa [0
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pasznen 2.Mexannueckue KoJ1e0aHUS H BOJTHEBI
bu6mmorexa [IOK
2.1 MexaHnueckue KoJjiebaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Mexannueckue BOJIHBL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3.2/eKTpoMaraHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3znena 4.CBeToBbI€ IBJICHUS
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

bu6mmoreka [IOK
4.2 J 0 6 3
HHSBLIT OTTHHCCIHE HPHOOPEHT https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pa3zgen 5.KBaHnToBbI€e IBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue 1 MOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1
53 AACPHEIC peattid https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nesn 6.I1oBTOpUTEILHO-0000 IHAI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA3OBAHUA
7 KUIIACC
Kon
nposepst .
IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
emoro o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJibT
ara
11 UCII0JIb30BaTh U3YYEHHBIEC TOHATHUS
1 pasnuyath SABJICHHS 110 ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
' OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE
pacrio3HaBaTh  IPOSBICHWE  HM3YyYCHHBIX  (U3WYECKUX  SBICHHHA B
13 OKpY’KaloIlleM MHupe, B TOM uucie (U3NYEeCKUe SBJICHUS B NPHUPOJE, NPU
' 3TOM TEPEeBOAUTHh MPAKTUYECKYI0 3agady B Yy4yeOHYIO, BBLACIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUHN
ONMCHIBATh M3YYEHHBbIE CBOMCTBA TeNl U (DU3MYECKHUE SIBICHUS, HCIOJIb3YS
¢u3nyeckne BeIUYUHBI, IIPU ONHUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUI
14 CMBICJ MCHOJIb3YEMBbIX BEIMUYUH, UX 0003HAUEHUS U €IUHUIBI (PU3MUECKUX
' BEIMYUH, HaXOAUTh (OPMyJbl, CBSA3BIBAIOIIME JaHHYI (U3UYECKYIO
BEJIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTh TpapuKd H3YYEHHBIX
3aBUCUMOCTEH (prU3MUECKUX BEINYUH
XapaKTepu3oBaTh CBOWCTBA Tel, (U3NYECKUE SBJIEHUS U MPOIECCHI,
1.5 WCIIONB3Ysl  M3Y4YEHHBIE 3aKOHBI, IIpU 3TOM JaBaTb  CJIIOBECHYIO
(OopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHUECKOE BhIPAKEHHUE
OOBSICHATH (pU3MUECKHE SIBICHUS, POLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CUTYaI[lil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH
1.6 MPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH 00BsACHEHHE U3 1 — 2 JOrHMUecKuX
maroB ¢ onopoil Ha 1 — 2 W3YyYEHHBIX CBOMCTBa (PU3UYECKHUX SIBICHHIA,
(U3MYECKUX 3aKOHA W 3aKOHOMEPHOCTH
17 pemars pacdy€THble 3amauud B 1 — 2 NEHCTBUSA, HCIONB3Ys 3aKOHBI U

(dbopMyIbl, cBsi3pIBarolIMe (pU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajiHu3a




YCJIOBUA 3aavu 3allUCbIBATh KPATKOC YCJIOBHUC, MOJACTABJIATH (1)I/ISI/II-I€CKI/IC
BCJIIMYHMHBI B (bOpMynBI H IIPOBOJUTH paC‘IéTBI, HaXOIUuTb CIIPAaBOYHBIC
JaHHBIC, HCO6XO[[I/IMBIC IJid pelICHUA 3aaa4, OUCHUBATHL PCAIMCTUYHOCTDb

MOJTYYEHHOUN (PU3HYECKOM BEIIMUHNHBI

1.8

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PpEUIUTh MPH MOMOIIH
(U3HYECKUX METOJIOB, B OMHMCAHWUU HMCCIECIOBAHUS BBIICIATH MPOBEPSIEMOE
MIpeIoyiiokeHne (TUMOTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOTYyYCHHBIN
pe3yNIbTaT, HAXOJWUTh OMIMOKM B XOJE OIBITA, AENaTh BBIBOJBI IO €ro

pe3ylbraTtam

1.9

MIPOBOJUTD OIBITHI 110 HAOTIOACHHUIO (PU3HUECKUX SBICHUHN MM (PU3UIECKUX
CBOWMCTB Tel: (HhOPMYJIHPOBATH IMPOBEPSEMBIC MPEIIOIIOKCHHS, COOUPATH
YCTaHOBKY U3 MPEIJIOKEHHOTO0 OO0OpYIOBaHUS, 3alUCHIBATh XOJ OMbITA U

(hopMyJIIPOBATh BBIBOJIBI

1.10

BBITIOJIHATh TIPSIMBIE HM3MEPEHHUS C HKCIOJb30BAHHUEM AaHAJIOTOBBIX U
uudpoBBIX TPUOOPOB, 3aMUCHIBATH IOKa3aHUS MPUOOPOB C  yUYETOM

3aJJaHHOH a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

MPOBOJIUTH WCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DM3NYECKON BEITHMYMHBI OT
ApPYro C WCIOJIb30BAHUEM IIPSAMBIX HM3MEPEHUH, Yy4aCcTBOBAaTb B
IJIAaHUPOBAHUM Y4eOHOT0 MCCIIe0BaHUs, COOUPATh YCTAHOBKY U BBIIIOJIHATH
U3MEpEHUus, cielyd NpeUIOKEHHOMY IUlaHy, (UKCUPOBaTh pPE3yJIbTaThl
MOJIyYEHHOM 3aBUCHUMOCTH (DM3UYECKUX BEJIWYMH B BHJIE MPEIOKEHHBIX

Ta6J'II/II_I u Fpa(l)I/IKOB, ACJIaThb BBIBOJELI IO pE3yJibTaTaM HCCICIOBAHUSA

1.12

MPOBOJIUTh KOCBEHHbIE H3MEpPEeHHs (U3MYECKUX BEJIMYUH, CIEIys
MPENJI0OKEHHOW MHCTPYKIMM: TIPU BBIIOJIHEHUU U3MEPEHU coOuparth
OKCIIEPUMEHTAIBHYI0 YCTAHOBKY U  BBIUMCIATH 3HAYEHHE HMCKOMOM

BECJINYHHBI

1.13

coOiroAaTh MpaBUiia TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM

o0opynoBaHueM

1.14

yKa3bplBaTh MPUHLUIBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh  MPUHIMIBI  JEHCTBUS  HM3YYEHHBIX MNPUOOPOB U
TEXHUUYECKHUX YCTPOWCTB C IOMOIIBIO MX OMNMCAHUS, UCIIONIB3Yys 3HAHHS O
CBOMCTBaxX (PU3MYECKUX SIBICHUH U HEOOXOAMMble (U3UYECKHE 3aKOHBI U

3aKOHOMCPHOCTHU

1.15

MPUBOAMUTH IPUMEPHI (HAXOAUTh HH(POPMAITUIO O TPUMEPAX) MPAKTUYECKOTO

WCTIONB30BaHUs (DU3UYECKUX 3HAHWUM B TIOBCEAHEBHOW JKHU3HU  JUIS




oOecrieyeHus: 6€30MaCHOCTH MpHU 0OpaIIeHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU
YCTPOICTBaMHU, COXPAHEHHUS 3I0POBbsI U COOIIIOCHHST HOPM YKOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeie

OCYILIECTBISATH OTOOp HCTOYHMKOB HH(poOpManuun B cetd HVHTepHET B

COOTBETCTBHUH C 3aaHHBIM ITOMCKOBBLIM 3aIIpOCOM, Ha OCHOBC HMCIOIIUXCS

1.16 3HAHUW W TyTéM CpaBHEHHUS PA3JIMYHBIX HCTOYHHKOB  BBIJCIATH
nH(popMalnI0, KOTOpas SBJSETCS MPOTUBOPEUMBON MM MOMKET OBIThH
HEJIOCTOBEPHOU
WCIOJIb30BaTh TPHU BBHITIOJHCHUH YUYEOHBIX 3a/JIaHUl HAYYHOIOMYJISIPHYIO

117 nuTepaTypy (U3HUECKOTO COAEpKaHMs, CIPAaBOYHBIE MaTEpPHAIbI, PeCypChl

' cetm MuTepHer, BuameTh npuéMamMu  KOHCIICKTUPOBAHUS  TEKCTa,
npeoOpa3oBanus UH(OPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO
co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCHbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2 — 3 MCTOYHHKOB MH(pOpMAIUN (HU3HUECKOTO COJICPIKAHUS, B TOM

118 qyclie MyOJIIMYHO JeNaTh KpaTKHe COOOIEHHUS O pe3ysbTaTtax MPOeKTOB WU

' y4eOHBIX HCCIICJIOBAHUM, MPH 3TOM TPAMOTHO HCIIOJIL30BAaTh W3YUCHHBIH
MOHATUMHBIN anmapaT Kypca (HU3UKH, COMPOBOXKIATh BBICTYILUICHUE
Mpe3eHTalnen
IPU  BBHIMOJHCHUH YYE€OHBIX IPOCKTOB M WCCICIAOBAHUN pacmlpeieiisaTh
00s3aHHOCTH B TpYyNIE€ B COOTBETCTBUU C TMOCTABIEHHBIMU 3aJadyaMU,

1.19 CICTUTh 3a BBINIOJIHEHUEM IUIaHA JCHCTBUM, aJCKBAaTHO OIICHUBATH
COOCTBEHHBI  BKJaJ B  JEATEIbHOCTh  TPYNIBI,  BBICTPauWBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAFOIIIHX

8 KJIACC
Kon
nposepsi .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
emoro 0o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbT
ara

1.1 HCTOJIb30BATh MOHATHUS

1o pasnuyath SBIEHHS MO ONMUCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE

' OIIBITOB, IEMOHCTPHUPYIOIIHNX JAHHOE (PU3NICCKOE SIBIICHUE

1.3 pacro3HaBaTh  MPOSIBICHUE  HM3YYCHHBIX  (PU3WUYECKMX  SBICHUH B




OKpY’KaloIlleM MHUpE, B TOM 4uciIe (PU3HUECKUE SBICHUS B MPHPOJE, MPHU
9TOM MEPEeBOAMTh IMPAKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIJICIATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

14

OIKCHIBATh M3YYCHHBIC CBOWCTBA TNl U (PU3WUYCCKUE SBICHUS, HCIOIB3YS
(u3nyecKre BeTMYUHbI, IPU ONMHMCAHUU MPABUIIBHO TPAKTOBATh (PU3UUYECKUIN
CMBICJT HCIIONB3YEMbIX BEIUYHH, OOO3HAYCHWS] W COUHUIIBI (DU3HUECKUX
BEJIMYMH, HAXOJUTh (OPMYJbl, CBS3bIBAIOUINE JAHHYIO (U3UYECKYIO
BeTMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTh TpaduKH W3YU4EHHBIX

3aBUCHUMOCTEH (bHSH‘lCCKI/IX BCJIIMYHH

1.5

XapaKTCpU30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/I€ SBJICHUA W IIPOUCCCHI,
HCIIOJIb3YA HN3YUYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO

(1)OpMy.]'II/IpOBKy 3aKOHa 1 3allMChIBAThb €I'0 MATEMATHYCCKOC BbIPAKCHUC

1.6

OOBSICHATh (U3UYECKUE IPOLECChl M CBOICTBAa Tell, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalul NPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABILITH
PUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh 00bsICHEHHE U3 | — 2 JTOrHyecKux
mIaroB ¢ momomplo 1 — 2 HM3y4YeHHBIX CBOWCTBA (DM3MYECKHUX SBIICHHIA,

(I)I/I3I/I‘IGCKI/IX 3aKOHa UJIM 3aKOHOMCEPHOCTH

1.7

pemars pacy€THble 3amadyd B 2 — 3 JCHCTBHS, HUCHONB3YS 3aKOHBI H
dbopmynbl, CBsI3BIBarONIME (DU3WYECKUE BEJIMYMHBI: Ha OCHOBE aHaln3a
YCIIOBHSI 3aJlayd 3alMChIBATh KPATKOE YCIOBHUE, BBISBISATH HEIOCTATOK
JNaHHBIX JUI1 peUleHHus 3aJaud, BbIOMpPATh 3aKOHBI U  (OPMYJIBL,
HeoOxXonuMble ISl €€ pelieHus, MNPOBOAUTH pacuéThl M CpPaBHUBATH

IMOJIYUYCHHOC 3HAYCHUC (i)HSH‘ICCKOi/JI BCJIMYUHBI C U3BECCTHBIMU JaHHBIMU

1.8

pacrno3HaBaTh pPOOJEMbI, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIU
(GU3MYEeCKUX METOJIOB, MCIIONB3Ysl ONKCAHHE WCCIEIOBaHMS, BBIACIATH
MIPOBEPSIEMOE  NPEIAINOIOKEHNE, OLEHUWBATh IMPABHWIBHOCTh  MOPSAIKA

MMPOBCACHUA UCCIICAOBAHN, 1CJIaTh BBIBObI

1.9

MIPOBOMTH OMBITHI IO HAOIIOIEHUIO0 (PU3NIECKUX SIBICHUN WU (PU3UUECKUX
CBOHMCTB Ten: (OPMYIUPOBATh MPOBEPSEMBbIE MPEANOI0KEHUs, COOMPAThH
YCTaHOBKY W3 MPEMJIOKEHHOTO OOOpYIOBaHUS, OMUCHIBATH XOJA OMBITA U

(hopmMyTupOBaTh BHIBOIBI

1.10

BBIIIOJIHATE IIPAMBIC U3MEPCHUA C UCIIOJIB30BAHUCM AHAJIOTOBBIX HpI/I60p0B
1 JaT4uKOB (I)I/ISI/ILIGCKI/IX BCJIMYMH, CPAaBHUBATL PE3YJIbTAThI I/ISMCPCHI/Iﬁ C

y4€TOM 3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

MMPOBOJIUTH HMCCIICIOBAHNUE 3aBUCUMOCTH OJIHOM (DM3MYECKOW BEIMYUHBI OT




IpPYroi C  UCHOJIB30BAaHHEM  IPAMBIX  HU3MEPEHUH:  IIJIAHUPOBATh
HCCIIeIoOBaHNE, COOMpaTh YCTAHOBKY U BBIIOJHATh H3MEPEHUs, CIeAys
NPEUIOKEHHOMY  IUIaHy,  (DUKCHpPOBAaTh  pPEe3yJbTaThl  IOJyYCHHOH
3aBHCUMOCTH B BHJIE TaOJUI U IrpauKOB, JeJIaTh BBIBOJBI [0 pe3yibTaTaM

HUCCICIOBaHUA

1.12

MPOBOJNTh KOCBEHHBIC H3MEpPEeHHS (U3MUYECKUX BEIMYMH: IUIAHUPOBATH
U3MepeHusi,  coOHpaTh  SKCIEPUMEHTAIbHYIO  YCTAHOBKY,  CJenys

HpGI[J'IO)KGHHOfI HUHCTPYKIHUHU, U BBIYUCIIATh 3HAYCHUC BCIIMYHUHBI

1.13

coOJroIaTh NpaBMiIa TEXHUKH 0E30MacHOCTU MpH paboTre ¢ 1abopaTOpHBIM

o0opynoBaHuEM

1.14

XapakTepu3oBaTh  MPUHIMIIBI  JACHCTBUS ~ U3YyYCHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C OIOPOM HAa MX OINMCAHMS, MCIOJB3Ys 3HAHUA O
CBOMCTBaX  (u3MuUeCKUX  sBJIEHMH M  HeoOXOoAuMble  (QHU3UUECKUE

3aKOHOMEPHOCTH

1.15

pacro3HaBaTb IMPOCTBIC TCXHUYCCKUC yCTpOfICTBa n HU3MCPUTCIIBHBIC
HpI/I60pBI o cxemMaM H CXEMAaTUYHbIM DpPUCYHKAM, COCTAaBJIAATbH CXCMbI
QJICKTPHUYCCKUX HCHeﬁ C IMOCJICAOBATCIIBHBIM U MapaJlJICJIbHBIM COCAUHCHHUEM
QJICMCHTOB, pa3jin4das YCJIOBHBLIC 0003HaYEHUS DJIEMEHTOB QJICKTPHUYCCKUX

nereun

1.16

MIPUBOJIUTH IPUMEpPHI (HAXOIUTh HHPOPMAIUIO O IPUMEpax) MPaKTHIECKOTO
UCIOJb30BaHUS (U3NYECKUX 3HAHUM B TIOBCEJIHEBHOW JKU3HU IS
oOecniedyeHrs 6€30MacHOCTH MpU 00palleHny ¢ TpudopaMu U TEXHUYECKUMU
YCTPONCTBAMHU, COXPAHEHMS 310POBbS M COOIIOAECHUS HOPM 3KOJIOTMYECKOTO

MOBEICHUS B OKPYKAIOLIEH cpene

1.17

OCYIIECTBIISATh TOUCK HH(OpManuu (U3NYECKOTO COACPKAHUS B CETH
HNuTepHeTr, Ha OCHOBE MMEIOIIMXCA 3HAHUW M NYyTEM CpaBHEHUSA
JOTIOTHUTEIFHBIX MCTOYHUKOB BBIIETATH WH(MOPMAIUIO, KOTOPAs SBISICTCS

HpOTHBOpC‘{HBOﬁ WJIA MOXKET OBITh HCHOCTOBCpHOf/'I

1.18

WCIIOJIb30BaTh TMPH BBHIMOJTHEHUH YYE€OHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
TuTepaTypy (pu3nUeckoro coaepaHus, CIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu MuTepHer; Biamerb nOpUEMaAMU  KOHCHEKTHPOBAHUS  TEKCTa,

npeoOpazoBanus HHGOPMAIIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC IHUCHMEHHBIC W KpPAaTKHE YCTHBIE COOOIICHUS,
0000mass wuHOpPMANMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO

coJiep’KaHusl, B TOM YHCIIe MyOJUYHO MPEACTABIATh PE3yNIbTaThl TPOSKTHOM




WJIU UCCJIEI0BATENbCKOM NESITeIbHOCTH, MPU 3TOM I'PaMOTHO HCIOJIb30BaTh
W3YYCHHBI TOHATUMHBIN  ammapaT Kypca (U3MKH, COINPOBOXKIATh

BBICTYIUICHHE IIPE3CHTALUEN

IpU BBIIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEIOBAHUN (U3NIECKUX
IIPOLIECCOB  pacHpeiessTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHU C

IIOCTAaBJICHHBIMU 3aJad4aMH, CJICIWTH 3a BBIIIOJIHCHHCM IIJIaHa Z[ef/'ICTBPlf/'I n

1.0 KOPPEKTUpOBaTh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIA BKJIaa B
JeSATEIBbHOCTh TPYIIbI, BHICTPABATh KOMMYHHKAaTHUBHOE B3aMMOJICHCTBHE,
MIPOSBIISAS TOTOBHOCTD pa3peniaTb KOH(PIUKTHI
9 KIIACC
Kon
nposeps .
IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
emoro 0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJabT
ara
11 HCMOJIb30BATh U3YYEHHBIE TOHATHUS
12 pasznuuaTh SBIEHUS MO OMUCAHUIO WX XapPaKTEPHBIX CBOWMCTB M Ha OCHOBE
' OTIBITOB, IEMOHCTPHUPYIOIINX JAaHHOE (PU3NYECKOE SIBICHUE
pacmo3HaBaTh  MPOSIBICHHE  W3YYCHHBIX  (PU3WYECKUX  SBICHUH B
13 OKpY’KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SBJIICHHUS B MPUPOJE, MPHU
' 9TOM TIEPEeBOAUTH MPAKTHUUYECKYI0 3ajJadyy B y4eOHYI, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3HUUECKUX SIBICHHUI
OTHCHIBaTh M3YYEHHBIE CBOMCTBA Tel W (DU3WUYECKUE SIBJICHUS, UCIIOIB3YS
(u3nUecKre BEeTUYHHBI, PU OMHCAHUU MIPABUIIBHO TPAKTOBATh (PU3UUECKHIA
14 CMBIC]T WCIIOJIB3YEMBIX BEIWYWH, OOO3HAYCHUS W EAUHUIBI (PU3NUECKUX
' BEIIMYMH, HAaxXOMuTh (HOPMYIbI, CBSI3BIBAIONINE JAaHHYIO (HU3UYECKYIO
BEJIMYUHY C JPYTHMH BEIWYMHAMH, CTPOUTH TpaduKud HU3YICHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BETUYHH
XapaKTepu30BaTh CBOWCTBA Tell, (U3UYECKUE SIBICHUS U TIPOIECCHI,
1.5 WCIIONB3Ysl  M3YYEHHBIE 3aKOHBL, IIPU O3TOM JaBaTb  CJIOBECHYIO
(hOpMyIIHPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHHE
16 OOBSICHATh (U3NYECKUE TIPOIIECCHl M CBOMCTBA Tell, B TOM YHCIE W B

KOHTEKCTE CHUTYyallull NpPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH




MIPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2 — 3 TOTHYECKHUX
1aroB ¢ MOMOIIBI0 2 — 3 W3YYEHHBIX CBOWCTBA (PU3UUECKUX SIBICHUH,

(1)I/I3I/I‘-IGCKI/IX 3aKOHa UK 3aKOHOMCPHOCTHU

1.7

pemaTh pacu€THbe 3a7aud (omMparommecs Ha cucreMy w3 2 — 3
YPaBHEHMIA), MCIIOJIb3Ysl 3aKOHBI U (OpMyJibl, CBA3bIBaIOIIME (husnueckue
BEJIMYMHBI: HA OCHOBE aHalu3a YCJIOBHMS 3aJaud 3alUChIBATH KpaTKOE
yCJIOBHE, BBIABIATH HEJOCTAIOIIME WIM W30BITOYHBIE JaHHBIE, BBIOMPAThH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJISl PEIICHUS, IPOBOAUTH PACUETHl U
OLIEHUBATh  PEATUCTUYHOCTb  IIOJIyYCHHOTO  3HAUeHUs  (PU3NUECKOU

BCJINYHHBI

1.8

pacro3HaBarh MpoOJIEMbI, KOTOPBIE MOKHO PEIIUTH MPU TIOMOIIN (PH3UIECKUX
METOJIOB, MCIIOJIb3Yysl OIMCAaHUE MCCICNOBaHUs, BBIIEIATH IIPOBEPIEMOE
NIPEAIIOJIOKEHNE,  OLEHUBAaThb  IPAaBHIBHOCTb  IOPSAIKA  IIPOBEICHMS
UCCIIeJOBAaHMUS, JIeNaTh BBIBOABI, HHTEPIIPETUPOBATh PE3YJIbTaThl HAOIIOICHUI

U OIIBITOB

1.9

IIPOBOAUTE OIIBITHI ITO Ha6JIIOI[€HI/IIO (1)I/I3I/I'~I€CKI/IX SIBJIEHUH MJIN (1)I/I3I/I‘I€CKI/IX
CBOWCTB TEJI: CAaMOCTOSITEILHO COOMpaTh YCTaHOBKY M3 H30BITOYHOTO
Habopa 00OpyIOBaHMs, OIKCHIBATH XOJ OIbITA M €ro pe3yibTaThl,

(I)OpMy.]'II/IpOBaTL BBIBOJbI

1.10

MIPOBOJIUTH MPH HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUi, onpenenss
CpelHee 3HAueHHe u3MepsieMod BelIMuYMHBl ((DOKYCHOE pacCTOsIHHUE
coOupatomieid  JIMH3bI), OOOCHOBBIBATH BBIOOpP cHocoba HM3MEpEeHHs

(m3mepuTenpHOTO IPHbOpPa)

1.11

MPOBOAUTH  MCCJIENIOBAHUE 3aBUCUMOCTEH  (U3MUECKUX BEJIUYUH C
HCIIOJIb30BAHUEM MPSIMBIX HW3MEPEHUI: IUIAHMPOBATh  MCCIEN0BaHUE,
CaMOCTOSITENILHO ~ COOMpaTh  YCTaHOBKY, (UKCHPOBATh  pPE3yJIbTAThI
MOJlyYEeHHON 3aBHUCHMOCTH (PM3UYECKUX BEIMYUH B BHIEC TaOIUIH

I‘pa(l)I/IKOB, ACJIaTh BBIBOJAKI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOANUTE KOCBCHHBIC HU3MCPCHUA CbI/ISI/I'-IeCKI/IX BCJIIMYHH: IIJIAHUPOBATH
HU3MEpPCHU, CO6I/IpaTB OKCIICPUMCHTAJIbHYI0O YCTAHOBKY W BBIIIOJIHATH
U3MEPCHHUA, CIICAYA Hp@}IHO)KeHHOfI UHCTPYKIMHU, BBIYHUCIATH 3HAYCHHC
BCJIMYHHBI 1 aHAJIM3UPOBATH IMOJYUCHHBIC PC3YJIbTATHI C y‘{éTOM 3aI[aHH01>'I

MOTPEIHOCTH U3MEPEHUHN

1.13

coOmro1aTh TpaBMiIa TEXHUKKA 0€30MMAaCHOCTH MpU paboTe ¢ JabopaTOpHBIM

obopymoBaHueM




1.14

pa3nuyatb OCHOBHBIE MPHU3HAKM M3YYCHHBIX (U3MYECKHX MOJEIeit:
MaTepHualibHas TOUKa, a0COIOTHO TBEPOE TEJIO0, TOUEUHbII HCTOYHHK CBETA,
Jyd4, TOHKas JIMH3a, IUIAHETApHAas MOJEIb aToMa, HYKJIOHHAs MOJEIb

dTOMHOTI'O d1pa

1.15

XapaKTepu30BaTh  MPHUHLMIIBI  JCHCTBUSL  W3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOM HAa UX OMMCAHUS, UCIOJb3Ysl 3HAHUS O
cBOiicTBax  (u3Mueckux sABJIEHUH U HeoOxonumble  (pu3MUecKue

3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXCMbI U CXCMATUYHBIC PHUCYHKH H3YYCHHBIX TCXHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60p0B " TCXHOJIOTHYCCKHX IMPOLCCCOB IIPpU
peIICHUN y‘Ie6HO-HpaKTI/I'-I€CKI/IX 3aaa4, OIITUYCCKUC CXCMBI JJIA

MIOCTPOCHHUSI U300pAKEHUI B MIIOCKOM 3epKalie M COOMparolei InH3e

1.17

MPUBOAMTH TPUMEPHI (HAXOIUTh HH(OPMAIIHIO O IIPUMEPax ) MPAKTHIECKOTO
WCIIOJIb30BaHUs (PU3UYECKMX 3HAHWW B TOBCEAHCBHOW JKWU3HH IS
obOecrieueHrss  O€30MAaCHOCTH TpH  OOpalieHuH ¢ npubopamMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXPAHCHHUS 3JI0POBbS U COOJIOJCHHUS HOPM

3KOJIOTHYCCKOI'O ITIOBCACHUA B Oprmammeﬁ cpeaec

1.18

OCYILLIECTBIATh TMOUCK HH(OpPMaIUM (PU3HUECKOTO COJEpXKaHUS B CETH
WHTepHeT, caMOCTOATENbHO (POPMYIUPYS MOUCKOBBIM 3arpoc, HAXOIUTh
IyTH OMpENeNeHUsl JOCTOBEPHOCTH MOTy4YeHHOW HMH(pOpMAalMU HAa OCHOBE

HUMCIOIITUXCA 3HAHUH U JOITOJIHUTECIIbHBIX NCTOYHUKOB

1.19

HCIIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJaHUN Hay4YHO-TOMYJISIPHYIO
JTUTEpaTypy (pU3NYECKOTo COJEp:KaHus, CIPABOUYHbIE MaTepHAIIbl, PECYPCHI
cetu HTepHer; Bnazerh NpuéMamMM  KOHCIIEKTHUPOBAaHUS  TEKCTa,

npeoOpa3oBanus HH(OPMAIIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
nHpOpMalUi ©3 HECKOIBKHX HWCTOYHHKOB (DU3UYECKOTO COACPIKAHUSA,
MyOJIMYHO TPEICTABIATH PE3yAbTaThl MPOSKTHON WIIM HCCIIEI0BATEIHCKOM
JIEATEIIbHOCTH, MPU 3TOM IPaMOTHO HCIOJIb30BATh U3YUYECHHBIN MOHATUHHBIN
anmapaT HW3y4aeMoro pasjaena (U3WKH U COMPOBOXKAATH BBICTYIIJICHHE

Mpe3eHTaluen ¢ yu€ToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IpH  BBINOJHEHUHM YYEOHBIX TPOEKTOB U HCCIENOBaHUN (HU3HUECKUX
MIPOIIECCOB  paclpenensaTh OOS3aHHOCTH B TpYINIE B COOTBETCTBUU C
IIOCTABJICHHBIMH 3a/ladyaMH, CICAWTH 3a BBIIOJIHCHHUEM IUIAHA JIEHCTBUH U

KOpPPEKTHpPOBAaTh €ro, AaJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAaJ B




ACATCIIbHOCTL TI'PYIIbI, BBICTPANBATH KOMMYHHUKATHBHOC B3aPIMOI[€I>'ICTBI/I€,

IIPOABJIASA TOTOBHOCTD pa3peuiaTh KOH(l)J'II/IKTBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pasnen
a

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

11

®uszuka — Hayka O MnOpupoxae. SIBiIeHHS NPUPOIBIL.
dusnyeckue  SABICHHUS:  MEXAaHUYECKHE,  TEIUIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

dusnyeckue  BelUUYUHBL.  M3MepeHue — Qu3nyecKux
BenmuunH.  Pusmyeckue  npubopsl.  IlorpemHocts

n3MepeHnil. MexayHapoiHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHAY4HBI METOA TO3HAHUA: HAOIIOJICHHE,
IIOCTAaHOBKAa HAy4YyHOI'O0 BOIPOCA, BBIIBM)KEHUE THIIOTES,
AKCIIEPUMEHT IO TMPOBEpKE THUIOTE3, OOBICHEHUE

Ha6n}0naeM0ro SABJICHUSA

1.4

Onucanue (I)I/IBI/ILICCKI/IX SIBIICHUI C MOMOIIIBIO MOAEIEH

1.5

[TpakTyeckue paboTHI:
N3mepenne paccTOsTHUN.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Teja.
Omnpenenenre pa3sMepoB MaybIX TE.
W3mepeHue teMmepaTypbl IpHU MOMOILU >KUIKOCTHOTO

TEPMOMETPA U JATYMKA TEMITEPATypPhI

ITEPBOHAYA

JIbHBIE CBEJIEHNA O CTPOEHMU BEILIECTBA

2.1

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MephI.

OHBITLI, JOKa3bIBAOIHUEC JUCKPETHOC CTPOCHNEC BCIICCTBA

2.2

I[BI/I)KCHI/Ie qacTuIy BCIICCTBA. CBs3b CKOPOCTH

JIBIJKECHHSI YaCTHUL ¢ TeMIeparypoil. bpoyHOBckoe nBHkKeHHE,

mubdy3us

2.3

BzaumopeiicTBHe YyacTHUIl BEIIECTBA: TNPUTSXKCHUC U

OTTAJIKUBAaHHUEC




AFpeFaTHBIC COCTOSAHUA BCUICCTBA: CTPOCHHUC Ta30B,

KUAKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) Tel. B3auMocBs3b

24 MEXKIYy CBOHCTBAMH BEIIECTB B pPAa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTuyeckune pabOTHI:
Onenka pauaMeTrpa aTroMa METOIOM  psiaoB  (c
ucronb3oBanueM pororpadmii).
2.6 OnpiTel 10 HAOJIIOAEHHUIO TEIJIOBOIO PACIIMPEHHUS

ra3os.
OnbIThI 10 00HapyXEHHIO JIEHCTBHS cuil

MOJICKYJIIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHnndeckoe JIBIDKCHHE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBUKCHUE
> Ckopoctb. CpenHsii CKOpPOCTb IPH HEPAaBHOMEPHOM
' IBIDKEHUU. Pacuér myTH u BpeMeHU JIBH)KECHHS
SIBnenue nHepuMU. 3aKoH UHEpLMU. B3anmoneiicTBue Ten
3.3 KaK MIpUYMHA U3MEHEHUsI CKOPOCTH JBMXKEHMs Tes. Macca
KaK Mepa UHEpTHOCTH Tella
24 [TnotHocts  BemiectBa.  CBsA3b  IUJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BEMa BEIIecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell
38 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO JUHAMOMETpa
27 SIBnenue TAroTeHus U cuia TspkecTH. Cuila TSHKECTH Ha
' NIpyrux mianertax. Bec tena. HeBecomocTh
38 Cumna tpenms. TpeHue CKOJNBKEHUS W TPEHUE TIOKOSI.
' Tpenue B mpupoJie U TEXHUKE
29 CrnoxeHue cuil, HalpaBlIEHHBIX IO OJHOM NPSMOM.
' PaBHOpelicTBYIOIIASA CHIT
[TpakTueckue paboThI:
3.10 OmnpeneneHue  CKOPOCTH  PAaBHOMEPHOTO  JBMIKEHHS

(mapuka B KUAKOCTH, MOJEIH  JJIEKTPHYECKOIO




aBToMOOWIIE W Tak jganee). OmpeneneHue cpeaHen
CKOPOCTH  CKOJIbXKEHHs Opycka MM IIapUka 10
HAaKJIOHHOM  1ulockocTH.  OrmpeneneHue  MIOTHOCTH
TBEPOro Tena. ONbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh
pacTshkeHus (negopManuu) MpPYKUHBI OT HPUIIOKEHHOU
cwibl. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI
TPEHMsI CKOJBXEHHS OT Beca Tejla M  Xapakrepa

COIIPpHUKACAOMIUXCs HOBerHOCTeﬁ

®duznyeckue sIBICHUS B NPUPOJE: NMPUMEPhl IBMKEHUS C
3.11 pPa3IMYHBIMM CKOPOCTSIMH B JKUBOW M HEKUBOW NPUPOAE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

3.12 TexHuueckue ycTporucTBa: AMHAMOMETP, OIITUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

1 YBEIIMYCHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCMMOCTH JIaBJICHUS Ta3a OT 00bEMA,
' TEeMIEPaTyphl
13 [lepenaya maBineHus TBEPABIMU TelaMU, KXUAKOCTAMU M
' razamu. 3akoH [lackamns. [THeBMaTndyeckne MamHbI
3aBHCUMOCTh  JABJIICHUS  KHUJIKOCTH OT  TIIyOWHBI
4.4 I'unpocratudeckuii mapagokc. CooOmiarommecs COCy/bl.
['mapaBiamyecKkie MeXaHU3MBbI
AtMocdepa 3emian u atMocepHoe naBieHue. [IpudanHb
45 CYILIECTBOBaHMs BO3AYIIHOM oOomouku 3emuu. OnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOIO JIaBICHUS OT
BBICOTHI HaJ] YPOBHEM MOps
6 W3mepenue armocdepHoro namieHus. Ilpubopsr ms
' M3MepeHust aTMOC(epHOTO TaBICHUS
47 JlelicTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
' BertankuBatommas (apxuMeoBa) cuia. 3akoH ApXumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue
[TpakTuyeckue paboOTHI:
49 HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00BbEMa

HNOTPYXEHHOW B KUAKOCTh 4acTH Tena. OmnpexneneHue




BBITAJIKUBAIOLIEA  CWJIBL, JICUCTBYIOLIEW HaA  TEJO,
MOTPY>KEHHOE B KUAKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH Ha TEIO B
KUIKOCTH, OT Macchl Tena. ONbIThI, AEMOHCTPUPYIOLINE
3aBUCUMOCTDb BBITJIKUBAIOIICH CWJIBI, JEUCTBYIOLICH Ha
TEJO B JKUIKOCTH, OT 00bEMa MOTPYKEHHON B JKUIKOCTh
4acTH TeJIa U OT IUIOTHOCTH KUAKOCTH. KoHCTpynpoBanue
apeoMeTpa MM KOHCTPYMPOBAHUE JIOAKU U OINpPEACIICHUE

€€ Irpy30M0IbEMHOCTH

@usnueckue sBICHUS B IPUPOJIE: BIUSIHUE aTMOC(HEPHOTO

4.10
JTaBJICHUS Ha )KMBOM OpraHu3M, IJIaBaHue pbI0
TexHuueckue YCTpOHCTBA: COOOINAOLIMECS COCY[BI,
411 YCTPOMCTBO  BOJONPOBOJA, T'HAPABIMYECKHM  IIpecc,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAacoc,

apeomerp

PABOTA, MOIIHOCTD, DOHEPTUA

5.1 Mexanuyeckas pabora
5.2 MexaHnueckast MOIIIHOCTD
£ 3 [Ipocthie  MexaHWU3MBI:  pblyar, OJIOK, HaKJIOHHAs
' mI0cKOCTh. [IpaBuiio paBHOBECHUS pblyara
54 [TpumeHeHue paBuia PaBHOBECHUS pblyara K OJI0OKy
«3omoToe mpaBuiioy» MexaHuku. Koadduiment none3Horo
55 nercTBUsT MexaHU3MOB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE
5.6 [ToTeHuumanbHas SHEPTUM Tea, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
58 [lonnass mexaHuueckass 3HEprusa. 3aKOH HM3MEHEHUS WU
' COXpaHEHUSI MEXaHUYECKOU SHEPTHUH
[TpakTueckue paboThI:
Omnpenenenre padOTHI CHUIIBI TPEHUS MIPU PABHOMEPHOM
£ g JIBIDKCHUM TejJa IO TOPU30HTAIBHOW  TMOBEPXHOCTH.

HccnenoBanue yciioBui paBHOBeCUs pblyara. M3mepenue
KIIJl HakJIOHHOHN IUTOCKOCTH. M3ydeHHe 3aKOHa COXPAHEHMS

MEXaHUYECKON SHEPTUU




@dusuyeckue SBIEHHUS B MPUPOJE: pblYard B TeEIE
5.10
YeJI0BeKa
TexHuueckne yCTpPOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETMOABUXKHBIM OJIOKM, HAKJIIOHHAs TUIOCKOCTb, IPOCTHIE
MEXaHU3MBI B OBbITY
8 KIIACC
Kon K
o
pazaen IIpoBepsiemble 3JIeMeHTHI COIePKAHUS
3J1eMeHTa
a
TEIUIOBBIE ABJIEHU A
OCHOBHBIE  TOJIO)KEHUS  MOJIEKYJISIPHO-KUHETHUYECKON
6 TEOpUHU CTPOEHMsI BellecTBa. Macca u pazMepsl MOJIEKYIL.
1
OnpIThl, MOATBEP)KIAIOIIME OCHOBHBIE  IOJOXKEHHS
MOJIEKYJISIPHOKMHETUYECKON TeOpuH
Monenu TBEpIOTO, KHUIKOTO U Ta3000pa3HOro COCTOSHUMN
6.2
BemlecTBa. Kpucramimdeckue u amopHsle Tena
OObsicHEHUE CBOWCTB Ia30B, MKUAKOCTEH M TBEPABIX TEJ
6.3 Ha OCHOBE IIOJIO)KEHMM  MOJIEKYJISIPHOKMHETHYECKON
TEOpUn
6 6.4 CMmaurBaHUe U KallWJUISIPHBIE SBJICHUS
6.5 TennoBoe pacpeHue U CKaTHe
6.6 Temneparypa. CBs3p TemmepaTypbl €O CKOpPOCTBIO
TEIJIOBOTO ABM)KEHUS YaCTHII
Buytpennss sneprus. Crioco0bl U3MEHEHHUS! BHYTPEHHEH
6.7
SHEPruM: TEIJIoNepeaaya U COBEpIIEHHE padOThI
6.8 Bunel Teruionepenauu: TEIIONPOBOIHOCTb, KOHBEKIUS,
U3ITy4yeHue
KonnuectBo  temnotbl.  YaenbHas — TEIIOEMKOCTh
6.9
BelIeCTBa
6.10 TennooOMeH W TEIJIOBOE paBHOBECHE. YPpaBHEHHUE




TEIUI0BOro OajaHca

IInaBnenune u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB.

o4 VY nenbHas TEII0Ta MJIABJICHUS
[TapooOpa3oBanue u koHaeHcanws. Mcnapenne. Kunenue.
6.12 VYnenebHas TerioTta TapooOpa3oBaHHs. 3aBUCHUMOCTH
TEMIIEPATypPhl KUTIEHUS OT aTMOC(HEPHOro JaBICHUS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHUs
[Ipunuuner  pabotel  TeruioBblx — aBuratenei  KIT/]
6.15 TEIUIOBOrO ABurareis. TensoBble ABUraTelnd M 3alluTa
OKpY’KaroIlleH cpepl
3aKOH COXpaHEHHUs U MPEBPAILCHUS YHEPTUU B TEIJIOBBIX
6.16
nporeccax
[TpakTuyeckue paboOTHI:
OnbIThI o 00OHapyKEHUIO JENCTBUSA cuil
MOJIEKYJIIPHOTO IPUTSKEHUSI.
OnpITel MO BBIPAIIMBAHUIO KPUCTAJLUIOB IOBAPEHHOMN
COJIM WJIM caxapa.
OnbITel 1O HAONIONEHUIO TEIUIOBOTO PaCIIUPEHUS
ra3oB, JKMJIKOCTEU U TBEPIBIX TEIN.
Omnpenenenve AaBleHUs BO3ayxa B OajsIOHE MITIPHIIA.
OnBITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTDH JIaBJICHHS
6.17 BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WK OXJIaKICHHUSI.

IIpoBepka rumore3bl JMHEMHONM 3aBUCHUMOCTH JTMHBI
CTONOWKA J>KUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TeMIepaTyphl.

HaGnronenne n3MeHeHnsl BHYTPEHHEH DHEPrUU Tella B
pe3ynbTaTe Teronepeaayu U padoThl BHEITHUX CHUIL.

Hccnenosanue SIBJICHUS TEI000MEHA pu
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.

OnpeneneHne KOIWYECTBA TEIJIOTHI, MOJYYEHHOTO

BOILOI\/JI npu TEIUIOOOMEHE C HarpC€TbiM MCTAJUNIMYCCKUM




HUATUHAPOM.
Omnpenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue nporiecca nCrapeHusl.
Omnpenenenre OTHOCUTENILHON BIAXKHOCTH BO3/AyXa.

OmnpeneneHue yaeabHON TEIIOTHI IIIABICHUS JIbJA.

6.18

dusznueckue SBICHUS B MPUPOJC: TMOBEPXHOCTHOE
HaTsDKEHUE W KalWUISIpHBbIE SIBIIGHUS B TIPHUPOJIE,
KpUCTAJJIBI B mpupone, uznydenue CoiHIla, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHEes, CHera.

6.19

TexHuueckue  ycTpoOWCTBa:  KamWUISIPbl,  IPUMEPHI
WCIIOJIb30BAHUS KPUCTAUIOB, >KUIKOCTHBIA TEPMOMETD,
JATYUK TEMIIepaTyphl, TEPMOC, CHUCTEMa OTOIUJICHUS
JIOMOB, TUTPOMETpPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATC]Ib BHYTPECHHET'O Cr'OPpaHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus Ten. [[Ba posa aMeKTpUIECKUX 3apsiioB
B3aumoneiictBue 3apsbkeHHBIX Ten.  3akoH  Kynona
7.2 (3aBHCUMOCTb CHJIbI B3aUMOJEUCTBUSI 3apsKEHHBIX TEN OT
BEJINYMHBI 3aps1JI0B ¥ PACCTOSIHUS MEXTY TEJIaMH)
Onektpuueckoe noje. Hampspk€HHOCTH 3IEKTPUUECKOTO
7.3 nojs. [IpyHIMD cynepno3uumu eKTPUYecKUX nosei (Ha
Ka4yeCTBEHHOM YPOBHE)
Hocurenn naieKTpudeckux 3apsagoB. JIEMEHTapHBIN
7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IIpoBosHukHM n
JUAJIEKTPUKH
7.5 3aKOH COXpaHEHMs DJIEKTPUUECKOTO 3apsiia
- ONEeKTpUUECKU  TOK.  YCIOBHS  CYLIECTBOBaHMS
' AIIEKTPUYECKOT0 TOKA. ICTOYHMKN IOCTOSIHHOTO TOKa
27 JlelicTBuUS 2IEKTPUUECKOTO TOKa (TEIIOBOE, XMMUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B JKUJKOCTSIX U razax
7.8 Onektpuueckas unenb. Cuna ToOkKa. DJIEKTPUUECKOE




HaIlpsDKEHUE

ConpoTHuBiEHNHE NPOBOJHUKA. Y AEIBHOE CONPOTUBIECHUE

7.9

BELIECTBA
7.10 3akon OMa 11 yyacTKa Lenu

[locnenoBarenpHOE M MapajlieIbHOE  COEOUHEHUE
7.11

IIPOBOJHUKOB

PaGora ¥ MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyina — Jlenua

DJeKTpUUYeCKue Uenu M MOTPeOUTEeNH SICKTPUYECKOM
7.13

sHepruu B ObITy. KopoTkoe 3aMblkaHne

[locTostHHBIE MarHuThl. B3anmonelcTBHE MOCTOSIHHBIX
7.14

MarHuToB

MarnutHoe mnose. MarnutHoe mnoje 3eMiIM U €ro
7.15

3HaYEHME JUIsl )KU3HU Ha 3eMile

OneiT Dpcrena. MarHuTHoe MoJe 3JIEKTPUYECKOTO TOKa.
7.16

[IprMeHeHne IeKTPOMarHuToB B TEXHUKE

JleiicTBE MarHUTHOTO IOJISI HA IMPOBOJHUK C TOKOM.

DneKTpoJBUraTesb MOCTOSIHHOIO ToKa. lcmonb3oBaHue
7.7

JJIIEKTPOJIBUraTeIe B TEXHUYECKHX YCTPOWCTBaX M Ha

TpaHCIIOpTE

OnbIThI @apajes. SIBnenne AJIEKTPOMArHUTHON
7.18

nHaykuuu. [Ipasuno Jlenna

OnektporeHeparop. CrocoObl MOIYYSHHS dIEKTPUUECKON
7.19 DHEPIUU.  DIEKTPOCTAHIIMM  Ha  BO30OHOBISIEMBIX

MCTOYHHUKAX dHEPIruu

[TpakTuyeckue paboOTHI:

OnbITH IO HAOJIOACHUIO AIIEKTPU3ALIMN TNl MHIYKIHEeH U

IIPU COIPUKOCHOBEHHH.
7.20 UccnenoBanme neWCTBHS  DIEKTPUUYECKOTO TIONS  Ha

MIPOBOJTHUKY U JUIJICKTPHKH.
COopka u mpoBepka pabOTHI 3JIEKTPUYECKOH Ienu

IIOCTOSHHOI'O TOKa.




W3mepenne v peryaupoBaHue CUIIbI TOKA.

N3mepenne u peryaupoBaHue HapsKEHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO Yepes
pPE3UCTOP, OT CONPOTHUBJICHUS PE3UCTOpPA M HAIMPSIKEHUS
Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
ANEKTPUYECKOTO CONPOTUBIICHUS IPOBOJAHMKA OT €ro
JUTMHBI, TJI0IAU TTOTIEPEYHOT0 CEUCHHS U MaTepuara.
[IpoBepka mpaBwiIa CIOXEHUA  HANpSOKEHUH  MpuU
MOCJIEIOBATEIbHOM ~ COE€IMHEHHM [IBYX  PE3HCTOPOB.
[IpoBepka mpaBwiia uisi CUJIBI TOKAa IPHU MapaieIbHOM
coemMHeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
JNIEKTPUYECKOTO  TOKA, MAYLNIEro 4Yepe3  Pe3ucTop.
OnpeneneHre  MOLIHOCTH  3JIGKTPUUECKOTO  TOKa,
BbIICIISIEMON Ha pe3uctope. MccaenoBanue 3aBUCUMOCTH
CHJIBI TOKAQ, UJIYILIETO Yepe3 JIAMIIOUYKY, OT HAMpsLKEHUs Ha
Her. Omnpenenenue KIIJI warpesarens. Hccnemoanue
MarHUTHOTO B3aUMOJEMCTBUSL TOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHWTHOTO MOJS MOCTOSIHHBIX MAarHUTOB MPHU
X 00beIMHEeHNUU U pa3aenenun. VMccnenoBanue necTBus
ANEKTPUYECKOTO TOKA HA MArHUTHYIO CTpenKy. OTBITHI,
JIEMOHCTPHUPYIOILME 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS
KaTyIKU C TOKOM M MarHuTa OT CHJIBI TOKa |
HalpaBJ€HUs TOKA B Karymke. M3ydeHue IeHCTBHS

MAarHuTHOI'O I10JI4 Ha IMPOBOAHUK C TOKOM.

KoHncTpynpoBanue u U3y4eHUe paboThI
DIEKTPOABUIATEIS. N3mepenune KILJ
AJIEKTPOJBUTATEIHHOMN YCTaHOBKH. ONEBITEI o

HUCCICIOBAaHUIO SABJICHUSA SHGKTpOMaFHHTHOﬁ HHAYKIHUU:
HCCIeNOBaHUE H3MEHEHUM 3HAUeHUSI U HaITpaBJICHUA

HHAYKIOUOHHOTI'O TOKA

7.21

®du3znueckue SBJICHUSI B nopuponc: IJICKTPUUCCKUC

ABICHUS B  arMocepe,  ANEKTPHUUECTBO  KHUBBIX




OpraHW3MOB, MarHUTHOE ToJe 3eMid, Apeid MoICcoB,
POJIb MAarHUTHOTO TOJIS AJIS JKU3HU Ha 3emJie, MOJspHOe

CHSIHHUC

TexHuueckue yCTpPOHCTBA: 3JIEKTPOCKON, aMIIepMeTp,
BOJITMETpP, PEOCTaT, CUETYMK SICKTPUUECKON SHEpruu,

AIIEKTPOOCBETUTENbHBIE  IPUOOPHI,  HarpeBaTelbHbIC

r.22 AIIEKTPOIPUOOPHI (mpumepsl), IIEKTPUYECKHUE
HPEJOXPAaHUTENH, DJICKTPOMArHUT, 3JEKTPOJBUIATEIIb
MOCTOSIHHOT'O TOKa, TeHEPATOp MOCTOSHHOTO TOKA
9 KVIACC
Kon
Kon
paszaen [TpoBepsieMble 371EMEHTHI COEPKAHUS
3JIEMEHTa
a
MEXAHWYECKUE SABJIEHUA
8.1 Mexannueckoe  IBWKEHHME. MarepuanbHas  TOYKA.
. Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE
HepaBuomepHoe npsmonunerinoe aBuxeHue. CpeaHsis
8.4 U MIHOBEHHas CKOpOCTb Tela MpU HEPaBHOMEPHOM
TIBYKEHUH
VYckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHENHOE
8 8.5
JIBIDKEHUE
8.6 CBobonnoe naaenue. OnbITel ["anunes
PaBHOMepHOE IBMXXKeHHE MO OKpyxHOCcTH. Ilepmon u
8.7 yacTota oOpamieHusi. JIluHeliHas W yrjioBas CKOPOCTH.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIUI cynepno3unuu CUiI




8.12

Cuna ynpyroctu. 3akoH ['yka

Cuna TPCHU: CHUJIa TPCHUA CKOJILXKXCHUA, CUJIa TPCHUSA

513 MIOKOS, IPYrUe BUAbI TPEHHUS
514 Cuna TSOKECTH M 3aKOH BCEMHUPHOIO TATOTECHUS.
' YckopeHnne cBOOOAHOTO MaACHHUS
8.15 JBuxenue mnanet Bokpyr Comnnua. Ilepsas kocmuueckas
' ckopocThk. HeBecoMocTh u neperpysku
PaBHOBecue martepuanbHON TOUKH. AOGCOIIOTHO TBEPAOE
8.16
TEIOo
8.17 PaBHoBecue TBEPAOro Tema C 3aKPEIUIEHHOM OCBIO
' BpateHus. MomeHT cuibl. LleHTp Tsbxectu
8.18 Nwmnynbe Tena. 3Menenue ummynbca. IMIynsc cHitbt
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTtuBHOE nBUXKEHUE
8.21 Mexanuyeckas paboTa U MOIITHOCTb
892 Pabora cun TsKECTH, ynpyrocTH, TpeHus. CBsi3b SHEPTUU
' 1 paboThI
893 [lorennmaneHast  SHEprust  Tena, TIOAHATOTO  HaJ
' MOBEPXHOCTBIO 3eMIIH
8.24 [ToTeHumanpHas 3HEPTrUs CKATON NPYKUHBI
Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOH
8.25
SHEPTUn
8.26 3aKOH COXpaHEHHUsI MEXaHMYECKOW YHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpemaHell CKOPOCTH CKOJNBbKEHHUs Opycka
WIA JBWKEHUS MIapuKa TIO0 HAKJIOHHOW IIJIOCKOCTH.
OmnpeneneHyue YCKOpEHHMs Tejla NMpPU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.
8.27 HccnenoBanne 3aBUCMMOCTHM IIyTM OT BPEMEHM IIPH

PaBHOYCKOPEHHOM JIBI)KEHUHU 0e3 HaualbHOW CKOPOCTH.

IIpoBepka rumoressl: €cad MpU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTH MYTH OTHOCATCS Kak
PA1 HEUETHBIX YHCETl, TO COOTBETCTBYIOINE TPOMEKYTKH

BPEMCHH OJMHAKOBBI.




HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHUS CKOJBKCHHS
OT CWJIbl HOpPMaJbHOTO JaBieHus. OnpenencHue
kodhdunmeHTa TpeHHS CKoIbxkeHHs. OnpenenceHue
KECTKOCTH TpYyKUHBL. OrmpeneneHue pabOThl  CHIIBI
TPeHHsI TPU PABHOMEPHOM JIBIDKEHHUH Tela IO
TOPH3OHTAILHOW TOBEpXHOCTH. OmnpezeneHue padOTHI
CWJIBI YIIPYTOCTH TPU MOABEME TPy3a C UCIOJIb30BAHUEM

HCIIOJABHXKHOI'O U ITOABUXKHOI'O 0JI0KOB

dusndyeckue SBICHUS B npupoac: MpHUIMBBEI U OTJIUBEIL,

8.28 nBukeHre IaHeT CoOJIHEYHON CHUCTEMBl, PEAKTHUBHOE
JIBMKCHUE JKUBBIX OPTaHU3MOB
899 TexHudyeckue  ycTpoWCTBa:  CIHMIAOMETP,  JATUYUKH

IIOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKU

- KoJIeOaHUI: IepUo/I, 4acTOTa, aMIUIUTY/1a
9.9 Marematuueckuit u IPYKUHHBIN MasiTHUKH.
' [IpeBparnienue 3HEprun MU KOJI€OATETLHOM JIBUKCHUU
93 3aryxaromue KoyieOaHus. BBIHYXIEHHbIE KoJieOaHUsI.
' Pesonanc
Mexanndeckue BoHBL. CBOWCTBA MEXaHWYECKHUX BOJIH.
9.4 [IpomonbHBIE W TIOTIEpEYHBIE BOJHBL J[MHA BOJNHBI U
' CKOpOCTh €€ pacnpocTpaHeHUs. MexaHn4ecKue BOJIHBI B
TBEPJIOM TeJI€, CECMUYECKUE BOJTHBI
9.5 3Byk. ['pomkocTh 1 BbicoTa 3ByKa. OTpaxkeHHe 3ByKa
9.6 WNudpas3Byk u ynpTpa3zByk
[IpakTuueckue padbOTHI:
OmnpeneneHnue  4acTOTBl W Tepuoja  KojeOaHHi
MaTeMaTHIECKOTO MasiTHHKA.
9.7 OmnpeneneHnue  4acTOTBl W Tepuoja  KojeOaHHi

IMPYXUHHOI'O MassTHUKaA
I/ICCHGJIOBaHI/Ie 3aBUCHUMOCTH nepuona KoJIeOaHMH
INOABCIICHHOTO K HUTH TIpy3a OT [OJIWMHBI HUTH.

HccnenoBanne  3aBUCMMOCTH  IepHoaa  KojieOaHuit




NpY)KMHHOTO MasiTHUKa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH
NpyXuHBL. M3MepeHne yckopeHus cBOOOIHOTO NaieHUs
dusnueckue SBIECHUS B NPUPOJE: BOCIPUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJICTPACEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO
9.9 TexHuueckue yCcTpOMCTBAa: 3XOJIOT, MCIIOJIb30BaHUE
' yABTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTPOMAarHUTHOE TOJIe. DJEKTPOMArHUTHBIC BOJHBEI.
' CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas mnpuponaa cera. CKOpOCTb CBeTa.
' BonHoBEIE cBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yuenne cBOMCTB 3J€KTPOMArHUTHBIX BOJH C IIOMOIIBIO
MOOWIBHOTO TenedoHa
Ousnueckue SBICHUS B TPHUpPOJE: OUOJIOTHYECKOE
10.5 JeicTBre BHJMMOTO, yIAbTpauOIETOBOIO U
PEHTIE€HOBCKOI'O U3JIy4eHUI
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas mogens ceera. Mcrounuku cBerta
11.2 [IpsimonuHEtHOE pacpocTpaHEHHUE CBETa
113 Otpaxenue ceta. [Imockoe 3epkano. 3aKOH OTPAKEHUS
' cBeTa
11
114 [Ipenomnenne cera. 3akoH npenomieHus ceera. [loaHoe
' BHYTpPEHHEE OTPaKCHHUE CBETA
115 JInnza. Xop mydyen B JINH3E
s Onrtuyeckast cuctema (oroanmnapara, MHUKPOCKOINA H
' TEJIeCKOIa




117 I'maz kak onTtuyeckas cucrema. biH30pyKOCTh U
' JAJIbHO30PKOCTh
118 Pa3znoxxenue 6enoro ceera B crnekTp. OnbiTel HploTOHA.
' CrnosxeHue ceKTpajbHBIX 1IBETOB. Jlucnepcus ceeTta
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCMMOCTH  yrjla  OTpPaKCHHUS
CBETOBOI'O JIy4a OT yIJla aJeHHUs.
N3ydyeHune xapakTepUCTHK H300pa)keHHs MpeAMeTa B
IIJIOCKOM 3€pKaJie.
HccnenoBanme 3aBUCUMOCTH — yIJla  MPEIOMIICHUS
CBETOBOI'O Jyya OT yIja MaJeHus Ha TPaHMIE «BO3AYX —
11.9 CTEKJIO».
[Monmyyenne n300pakeHUH C MOMOINBIO COOHMparomIeit
JIUH3BI.
Ompenenenne (HOKYCHOTO PACCTOSHHUS M ONTHYECKOMN
CHJIBI COOMpAIOIIEH TNH3HI.
OneIThI 10 Pa3JIoKEHUIO OEJI0ro CBETa B CIIEKTP.
OneITBl MO BOCHPUATUIO LBETA IPEIMETOB IPU HUX
Ha0JII0/IEHUH Yepe3 1[BETOBbIE (PUIIBTPHI
®uznyeckue sABleHUs B mpupoje: 3arMmeHuss CoiHua u
11.10 Jlynbl, 1[B€Ta TeJd, ONTUYECKUE SIBICHUS B aTtMocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
1111 TexHuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,
. ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBEBLIE ABJIEHUA
121 OmnbiTel Pesepdopna u mnaHeTrapHas MoOjEIb aToMa.
' Mogaens aroma bopa
122 Ucnyckanne u morjionieHue cBera aroMoM. KBaHTBHI
' JIunenyaTele CIIEKTPHI
12
12.3 PagnoaktuBHOCTH. Asb(]a, 6eTa- U raMMa-u3IydeHHs
194 Crpoenune aromHoro sapa. HykiioHHas Moienb aTOMHOIO
' anpa. M3oromnsl
198 PanuoakTtuBHble mnpeBpamieHus. llepmon mnomypacnana
' ATOMHBIX S7EP




SAnepHple peakiuu. 3aKOHBI COXPAHEHUsS 3apsiIOBOTO U

12.6
MacCOBOTO YHCEll
12.7 OHeprus CBA3U aTOMHBIX si7ep. CBs3b MacChl U SHEPTUH
128 Peakuun cuntesa u nenenus suaep. McrouHuku sHepruu
' ConHua u 38€311
12.9 Snepnas  sHepretuka.  JlelicTBME  pagMOAKTHUBHBIX
' U3JIy4€HHI Ha )KUBbIE OPTraHU3MBbI
[IpakTuueckue pabOTHI:
HaGmroieHne CIUIONIHBIX W JIMHEHYATBIX  CHEKTPOB
12.10 U3IIy4YCHHUS.
HccnenoBanne TpekoB: U3MEPEHUE SHEPTUU YACTUILIBI 110
TOpMO3HOMY NyTH (110 hoTOrpadusim).
W3mepenune paanoakTHBHOTO GoHA
®usnyeckue SABJICHHS B INPHUPOJAE: ECTECTBEHHBIN
paOaKTUBHBIN ¢on, KOCMUYECKHE JIy4H,
12.11 palMOaKTUBHOE HW3JIYyYECHHE MPUPOJHBIX MHUHEPAJIOB,
JEHUCTBUE PpAJUOAKTUBHBIX M3JIYYEHUW Ha OpPraHu3M
YyeJioBeKa
1212 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ A03UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
npoBeps IIpoBepsiemblie TpeOGOBaAHUSA K MPeAMETHBIM pe3yJibTaTaM 0a30B0Oro
eMoro YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
TpeboBa o01mero oopazoBanusi Ha ocHoBe ®I'OC

HUS

[Tonnmanue ponu (U3UKU B HAyYHOM KapTHUHE MHpa; chOpMUPOBAHHOCTH
0a30BBIX NPEACTABICHUN O 3aKOHOMEPHOU CBSI3U M TIO3HABAEMOCTH SIBJICHUM
IPUPOJBI, O POJIM IKCHEPUMEHTa B (pU3MKe, O cUCTeMOooOpa3yrole poiu
(Gu3MKN B pa3BUTHH ECTECTBEHHBIX HAYK, TEXHHUKH W TEXHOJOTHH, 00
9BOJMIOLMM  (DU3MYECKMX 3HAHMH W MX pOJIM B  LEJIOCTHOM
€CTECTBEHHOHAyYHOW KapTUHE MMpPA, O BKJIAJE POCCUMCKHUX U 3apyOEKHBIX
yu€HbIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPY>KAOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHMs O BUJAaX MaTepuu (BEIIECTBO U TOJE), O JBWKEHUHM KakK CIocobe
CYIIECTBOBaHMUSA MaTepuu, 00 aTOMHO-MOJIEKYJSPHOH TEOpPUHM CTPOCHHS
BEIIECTBA, O (PU3UYECKOM CYLIIHOCTH SBICHMH HPUPOABI (MEXAaHUYECKHUX,
TEIUIOBBIX, AIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHUE Pa3INyaTh SBICHUS
[0 OIHCAaHUI0 HX XapaKTEpPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3MUECKOE SBIIEHHE; YMEHHUE paclo3HaBaTh
NPOSIBJICHWE M3YYEHHBIX (HU3MUECKUX SIBJICHUH B OKPYXKAloIEM MHUpE,

BBIJIEJISIS UX CYILIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

BJ'IaIleHI/Ie OCHOBaMH IIOHSATHMHOI'O arnmnapara 1 CHUMBOJHUYCCKOI'O A3bIKA
(I)I/ISI/IKI/I U HCHOJIb30BAHHUC UX Ui PCHICHUA y‘{CGHHX 3aaa4, YMCHUC
XapaKTCPU30BaTh CBOMCTBaA TECII, (1)I/I3I/I‘-IGCKI/Ie SABJICHUA W TIPOLECCCHI,

HCIIOJIb3YA (by'HILaMCHTaJ'IBHBIe N OMIIMPUYICCKHUEC 3aKOHBI

YMeHue OIMCHIBAaTh HU3YUCHHBIC CBOICTBA T€N U (I)I/IBI/I‘-ICCKI/IC SABJICHUA,

HCTIONB3YS DU3UIECKUE BETUIMHBI

Brnanenue ocHOBaMM METOJOB HAYYHOTO TO3HAHUS C YU4ETOM COONFOACHUS
MpaBmI 0€30MacHOTo TpyAa: HaOMoeHne GU3NYECKUX SIBICHU:
YMEHHE CaMOCTOSATENIbHO COOMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY W3

JaHHOTO HaOopa 00OpYIOBaHUS MO MHCTPYKIMH, OMHCHIBATh XOJ ONbITA U




3aIMUCBIBATh €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IIPOBEICHUE IMPSMBIX M KOCBEHHBIX M3MEpEHHH (U3NYECKUX BEIMUYUH:
yMEHUE  IUIAHUPOBAaThb  U3MEPEHMS, CaMOCTOATEIIHO cobupaTthb
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY II0 HHCTPYKLMH, BBIUUCIIATH 3HAYCHHE
BEJIMYUHBI U aHAJU3UPOBATH IIOJIYYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOU
IIOTPEIHOCTH PE3YJIbTaTOB U3MEPEHNUI;

IIPOBEACHUE HECJIOKHBIX JKCIIEPUMEHTAIIbHBIX UCCIIEI0BAHNM;
CaMOCTOSITEJILHO COOMpATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M IPOBOAMTH
HCCIEA0BAHUE 110 MHCTPYKLMUU, IPEICTABIATH IOJYYEHHBIE 3aBUCHMOCTHU
¢u3nyeckux BEJIMYMH B BUAe Tabmul M TrpaduKOB, YUYUTHIBAThH

MOrpeurHoOCTH, A€J1aTb BbIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

[lonnmaHue XapakTEpHBIX CBOMCTB (PM3MUECKUX MOAENeH (MaTepuaibHast
TOYKa, a0COJIOTHO TBEPIOE TENIO, MOJEIU CTPOCHHUS Ia30B, )KUJIKOCTEH U
TBEPABIX TEJ, IUIAHETApHAs MOJEIb aTOMa, HYKJIOHHAas MOJEIb aTOMHOIO

;mpa) U YMCHUC IIPUMCHSATDb UX IJIA 00BsACHEHUS (1)I/ISI/I‘IGCKI/IX IIpouecccoB

YMmeHue o0bsSICHATh GU3NUECKUE MPOLIECCHl M CBOMCTBA TeJl, B TOM YHUCIIE U B
KOHTEKCTE  CUTyallUi  IPAaKTMKO-OPUEHTHUPOBAHHOIO  XapakTepa, B
YaCTHOCTH, BBIABIATH IPUYMHHO-CIEACTBEHHBIE CBSI3U U CTPOUTH
OOBSICHEHHE C ONOpPOM Ha H3Y4YEHHbIE CBOWCTBA (DU3MUECKHUX SIBICHUH,

(I)I/I3I/ILIGCKI/IG 3aKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

YmMmenue pemars pacy€rHble 3a1a4uu (Ha 0aze 2 — 3 ypaBHEHHIl), HCTIOIB3YS
3aKOHBI U (OPMYIIBI, CBSI3BIBAIOIINE (PU3NUYECKHE BETUYUHBI, B YaCTHOCTH,
3alUChIBaTh KPATKOE YCIOBUE 3a/laud, BBIABIATH HEIOCTAIOUIUE JAHHbBIE,
BBIOMpATh 3aKOHBI M (HOpPMyJNbl, HeEoOXOoaAWMbIe i €€ pelIeHus,
WCIIOb30BaTh CIPABOYHBIE JIaHHBIE, MPOBOAMTH PAacu€Tbl U OLIEHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3Ha4YeHHsS (U3UYECKOM BEIMYUHBI, YMEHUE
OTpEACNATh Pa3MEPHOCTh (PU3UYECKOW BEIMYUHBI, TOJTYYCHHOH MpH

pEIIeHNH 3a/1a9u

YMeHHe XapakTepu30BaTh MPUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHCJIE OBITOBBIX NPUOOPOB, M TPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB MO WX ONHCAHUIO, UCIOJB3YS 3HAHUS O CBOMCTBAX (hPU3MYECKHUX

SIBIICHUI U HCO6XOI{I/IMBIG (I)I/ISI/I‘-IGCKI/IC 3aKOHOMCPHOCTHU

10

YMeHHe UCNONb30BaTh 3HAHUA O (U3UYECKUX SBJICHHMAX B IOBCEIHEBHOM
KHU3HU Juid obecriedeHusi Oe30MacHOCTH IMpH OOpalieHHH € OBITOBBIMU

npubopaMu U TEXHUYECKHMMM YCTPOMCTBaMH, COXpPAHEHHUS 3I0POBbS H




COONIOZICHUSI HOPM SKOJOTHYECKOTO TOBEICHHUS B OKPYXKAIOIICH cpene;
MOHMMaHUE HEOOXOAMMOCTH MPUMEHEHUS JOCTIDKCHUH (PU3UKU U

TEXHOJIOTHH AJId paiuOHAJIBHOT'O IIPUPOAO0IIOJIB30BaAHUSA

11

OnbIT moucka, mpeoOpa3oBaHWs M TPEACTaBICHUS  HMH(OpMaIH
(¢u3nyecKoro  colep)kaHusi € HUCHOJb30BaHUEM  MHGPOPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHI; YMEHHE OLIEHMBAaThb JOCTOBEPHOCTb
MOJIydeHHOM  MH(pOpManMM HA  OCHOBE HMEIOIIUXCS 3HAHUA U
JIOTIOJIHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BaTh IPU BHIIOJHEHUU
y4eOHBIX 33JaHUN  HAYYHO-TIOMYJSIPHYIO  JINTEpaTtypy (U3UYECKOTrO
COJIep’KaHusl, CIIPaBOYHbIE MAaTEepUaJIbl, peCypchl ceTH MHTepHeT; BiajeHue
0a30BbIMU HaBBIKAMU TpeoOpa3zoBaHusi MH(DOpPMALMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B JPYIYyl0; yMEHHE CO31aBaTh COOCTBEHHBIC NHCHMEHHBIE H

YCTHBIC COO6H.I€HI/ISI Ha OCHOBC I/IH(i)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHKOB




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
019 11O PU3UKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHWYECKUE ABJIEHUA

Mexanndeckoe JBHXKCHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema otcuéTa.

11 OTHOCI/ITGHBHOCTB JBUKCHUA
PaBHOMEpPHOE ¥ HEpaBHOMEPHOE JBMKeHue. Cpeansas ckopocts. PopMyria uis
1.2 BBIYMCIICHUS CPEAHEl ckopocTh: V = S/t
PaBHOMepHOC HpﬂMOHHHeﬁHOC JBUKCHUC. 3aBUCUMOCTE KOOpAUHATBI TCJIa OT
BPEMCHH B CJIyda€ paBHOMEPHOI'O Hp}IMOHI/IHeI‘/'IHOFO ABUXKXCHUA:
13 x(f)=x,+vt
I'padviky 3aBUCHMOCTH OT BPEMEHH [UISi HPOCKIIMHA CKOPOCTH, MPOCKIIUH
nepeMeuiCHus, IIyTHu, KOOPAWHATBHI IIpU PABHOMCPHOM HpSIMOJII/IHeI‘/'IHOM
OBUXXCHUN
3aBHCHMOCTh KOOPJIHMHATHI TeJa OT BPEMEHH B CIydae PaBHOYCKOPEHHOT'O
HpHMOHHHeﬁHOFO JABUXCHUSA:
-
Sf) =V, 1+ * ;
2
@opMyabl JUTS TPOEKIHH MEPEMEIICHUsI, MPOEKIMA CKOPOCTH W IMPOCKIHH
YCKOPCHUS IPpU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM JABUKXCHHNU
?‘2
14 5.() =0y, -i‘+ﬂ1.'?.
U_\.(f) =Upy T4, 1,
a,(t)=canst,
Ul.‘c: - L’}l:r: =2¢?er
I'padyiky 3aBUCMMOCTH OT BPEMEHH JUIS TPOCKIUH YCKOPEHHS, MPOEKIMU
CKOpPOCTH, MPOCKIHUU IICPEMCUICHUA, KOOPAUWHATBI IIPU PABHOYCKOPCHHOM
HpﬂMOHHHeﬁHOM JOBUXXCHNU
Ceobonnoe magenue. GopMyIibl, OMUCHLIBAIOIIME CBOOOIHOE MaJeHHe Tea 10
1.5 BEpTUKATIN (I[BI/DKCHI/IC TCJIa BHU3 WJIKX BBCPX OTHOCUTCIIBHO ITOBCPXHOCTHU

3emnn). ['paguky 3aBUCUMOCTH OT BpPEMEHHU [UIsl MPOEKIUU YCKOPEHUS,




MMpOCKIHWU CKOPOCTH U KOOpPAUHATBI IIPU CBO6OHHOM naacHumM TCj1a I10

BCpTUKAIU

CkopocTh pPaBHOMEPHOTO JBMKEHMSI Tela IO OKpyKHOCcTU. Hampapnenue
CKOpPOCTH.

dopmyna Ui BBIUKUCICHHUS CKOPOCTH 4epe3 PajnyC OKPYKHOCTU M MEPHOL

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBineHue UIEHTPOCTPEMUTEIBHOIO

1.6 yckopeHus. QopMyiia 1l BBIYMCICHHS] YCKOPEHUS:
2
a. = L
“ R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpalLCHUS:
V= !
T
Macca. [InotHOCTS BemecTBa. @opmMyna Ui BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpPA CHIIbI, IEHCTBYIOIIEN
Ha TEeJIo
B3anmopeiicteue ten. Tperuit 3akoH HeroTona:
1.11 Fy=-F
112 Tpenne mokos W TpeHue CKOJbkeHus. Popmyrna Uil BBIUHUCICHUS MOJIYJIS

CHJIbI TPCHUSA CKOJIbXKCHUSA:




Frp:P'N

Hedopmamus Tena. Ympyrue u Heynpyrue aedhopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSITOTCHHUS:
F-G. iy -ih‘:
'L
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
114 ®opmyna JUIsi BEIYUCICHUS CHIIBI TSHKECTH BONM3HM MOBEpXHOCTH 3emuu: F =
mg.
JBmxenue mnanet Bokpyr Comuina. [lepBas kocMuyeckasi CKOpOCTb.
HesecomocTs u neperpys3ku
Nwmnynbe Tena — BekTopHas pu3nyecKkas BeIMYUHA.
1.15 pP=mo
Nmnynee cuctemsl Ten. M3Menenue ummynbea. IMITynnbe CUtbl
3aKOH COXpaHEHHs UMITYJIbCA I 3aMKHYTOM CUCTEMBI Te:
1.16 p=myU +m, U, =const
PeakTtuBHOE ABMXEHUE
Mexanunueckast padora. @opmyna s BEIYUCIEHUS PaObOThI CHIIBL:
A=F5ooscx
MexaHuueckasi MOIIHOCTb:
1.17
N=4
I
Kunetnueckas u NMOTCHIHAJIbHAA SHEPIHUsl. CDopMyna JJIs1 BBIYUCJIICHU S
118 KHHETUYECKOW SHEPTUU:




TeopeMa o0 kuHeTHUeCKOU dHeprun. Popmyra sl BBIYUCICHUS
MIOTEHLIMAJIbHOW YHEPTUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,=mgh

1.19

Mexanndeckast OHEpPIuUs:

E=E,+E,

3aKOH COXpaHEHHs] MEXaHN4ECKOoU sHeprun. Popmyiia i 3aKOHA COXPAHEHUs

MEXaHUYeCKOH 9HEPTHUU B OTCYTCTBUC CUJI TPCHUA: E = const.

HpeBpameHHe MEXaHU4YeCKOM OHCPI'UU IIPpU HAJIMYUU CUJIbI TPCHUA.

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Peruar. Moment cwtsr: M - FI.

YcioBre paBHOBECHS phIvara:
M +M, +..=0
[ToxBroxHBIN 1 HenoABWKHBINA 0J10kK. KIT/] mpocThIX MEXaHU3MOB,

n= Anonesaan
Aﬂrpaqeﬂm.q

1.21

JlaBiieHue TBEpAOTO TENA.

@opMyia 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:

_E
p_S'

JlaBnenue raza. ATMOcepHOe TaBIeHHE.

FHI[pOCTaTI/ILIGCKOG JaBJICHUC BHYTPH KUIKOCTHU.

CDOpMy.TIa JJI1 BBIYUCJIICHUA JABJICHUSA BHYTPH JKUIAKOCTH:

P=pgh+p,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akoH Apxumena. dopmyna a8 ONpPENENECHUS BBITAJIKHUBAIOIIEH

JEUCTBYIOILIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:

Foug =pgV

CHUJIBI,




Ycaopue miaBanus teia. IlnaBanue CYZA0B U BO3AYXOILIaBAHUEC

1.24

Mexanuueckue KoneOaHus. AMIUIMTYHA, MEpUOA M YacToTa KoJeOaHWi.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

MareMaTtnueckuii M IPYKUHHBIM MasTHUKHU. lIpeBpaleHue sSHepruu Imnpu

KoJie0aTeIbHOM JBHXCHHUHU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

MexanndecKrue BOJIHBI. HpO,Z[OJ'IBHBIe " IIOIICPECYHBIC BOJIHEBI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

L=v-T

1.28

3By1(. FpOMKOCTL " BbBICOTA 3BYKa. OTpa)I(eHI/Ie 3BYKOBOﬁ BOJIHbBI Ha I'PaHHUIIC

nByx cpen. MHdpa3Byk u ynpTpa3Byk

1.29

IIpaxmuueckue pabomul

W3mepenue cpeqHell IUIOTHOCTHU BEILECTBA; apXMMEJOBOM CHIIBI, KECTKOCTU
NPYXUHBL, KOOPPHUIMEHTa TPEHUS! CKOJBKCHHUS; PaOOThI CHIIBI TPEHUS, CHIIBI
YIIPYrOCTH; CpPEeIHEH CKOPOCTH JIBUKEHHUs OpycKa 10 HAKJIOHHOW IIOCKOCTH;
YCKOpeHHUs Opycka TpH JABUKEHUU 10 HAKJIOHHOW TUIOCKOCTH; YacTOTHI H
nepuosia KojeOaHWM MaTeMaTHMYecKOro MasTHUKA; YacTOThl M Iepuoja
KOJIeOaHUH MPYKMHHOTO MAasTHUKA; MOMEHTA CHUJIbI, ICUCTBYIOIIErO Ha pPhIyar;
paboThl CHUJIBI YNPYrOCTH NPU MOAbEME Tpy3a C MOMOILBIO HEMOJIBUKHOTO
0J10Ka; pabOThI CHJIBI YIIPYTOCTH MPHU MOABEME Ipy3a C MOMOILBIO MOIBUKHOTO
610Ka.

HccnenoBanne 3aBUCHMOCTH apXUMEAOBON CHIIBI OT 00bEMa MOrpyXEHHOU
YacTH Teja U OT IUIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI
OT MACChI T€JIa, CUJIbBI TPCHUA CKOJIBKCHUA OT CHJIBI HOPMAJIBHOI'O JAaBJICHHUA W
OT poJa IOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B IpYXKHUHE, OT
cTeneHn JedopManuy MPYXKHUHBI, YCKOpeHUs Opycka OT YyIjla HakJIoHa
HanpaBJsIoIIei; meproja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JUTUHBI
HUTHU; TMepuoja KoueGaHUil MNpYyKUHHOTO MasTHHKA OT MacChl Tpy3a u
KECTKOCTU TPYXKHUHBI; HCCIIEAOBAaHME HE3aBHUCHUMOCTH IEpHOAa KoJIeOaHUM

HUTAHOI'O MasiTHUKA OT MAaCChI I'py3a. HpOBepKa YCJIOBUS PAaBHOBECHUS pblUara

1.30

Quzuueckue A61eHUs 6 nNpupooe: TPUMEPHl JBIKEHUS C Pa3IMYHBIMU

CKOpPOCTAMHU B J)KMBOH U HEXXHUBOM npupone, JEHCTBHE CUIIBI TPEHUA B IPUPOAC




U TEXHUKE, NPWINBBI U OTJIMUBBL, JBWKeHUE IIaHET COJHEYHOH CUCTEMBI,
PEaKTUBHOE JABUKCHUE KUBBIX OPraHU3MOB, PbIYard B TEJIC YEI0BEKA, BIUIHUE
aTMOC(EepHOTrO JaBJICHHUS Ha JKUBOW OpPraHU3M, IUIABaHUE PBIO, BOCIPHITHE

3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC, celicMU4JecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue yCWlpOIZC}’I’ZBG.' CIIMAOMETP, AATYMKH IIOJOXKCHHUA, paCCTOSAHUA H
YCKOPCHUA, AWUHAMOMCTpP, I[MOAUIMIIHUKH, PaKCThbl, pblyar, HOI[BI/I)KHblf/’I n

Hel'IOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas ITINIOCKOCTB, IPOCTBIE MEXAHHU3MbI B 6BITy,

L3l COOOIIAIOIIUECS COCYABI, YCTPOWCTBO BOAOIMPOBOAA, THAPABIUYCCKHUIA Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B OBITY M TEXHUKE

2 TEITUIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIOKCHHS  MOJICKYJISIPHO-KMHETUYECKOW TEOPHHM  CTPOCHUS

2.1 BelecTBa. Mojenu TBEPOT0, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucrannmaeckue u amophHbIC Tena

25 JlBwkenne 4yactuil BemecTBa. CBsS3b CKOPOCTH JIBIDKEHUS YacTHI[ C

' TeMreparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 CMaunBaHUE U KaNWUISIPHBIC SBICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

26 BuyTtpennsas sueprus. Pabota u Teromnepenada Kak crocoObl H3MEHEHUS

' BHYTPEHHEHN YHEPrUU

2.7 Buner Terionepenadn: TeIIONPOBOTHOCTD, KOHBEKIINS, U3TyICHHEC
Harpesanne w oxmaxiaeHue Teil. KoiaudecTBO  TeIIoTHL.  YjaenbHas
TETUIOEMKOCTb:

2.8
O=am(t,—1,)
3aKOH COXpAaHEHWs SHEPTUU B TEIUIOBBIX IMpolieccax. YpaBHEHHE TEIJIOBOTO
OanaHca:

2.9
O +0, +..=0
Hcnapenue u koHaeHcanus. V3MeHeHHWe BHYTPEHHEW JHEpPTUU B MpoIecce

2.10 WCTIapeHuss W KOHJAeHcanuu. KumneHue JKUIKOCTH. YenbHas TemioTa

napooOpazoBanusi: L = Q/m




211

Bnaxnoctn BO3yXa

212

[InaBnenne u Kpuctaimsauusi. l3MeHeHue BHYTpEHHEH OSHEpPruu Mpu

IUIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MJIaBICHUS

2.13

BHyTpeHHHﬂ OHEpIrus CropaHus TOILJIKMBA. Y,Z[CJ'II)HaH TEIIJIOTa CropaHusd

TorumBa: 0 = Q/m

2.14

[Ipunuuns! padots! Temnosbix apurateneil. KI1/1 rernnosoro asurarens

2.15

IIpaxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 LWIWHIPA; KOJIMYECTBA
TEIUIOTHI, IOJIYYCHHOTO BOJOM KOMHATHOH TemIepaTypbl (DUKCHPOBAHHOU
Macchl, B KOTOPYHO OIIyUIEH HarpeTbli LWIMHIpP; KOJMYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HArpeTbiM LUJIUHAPOM, IOCIIE€ OMYCKaHUs €ro B BOJY KOMHATHOM
TeMIEpaTypbl; OTHOCHUTEIIBHOM BIAXHOCTH BO31yXa; YIEIbHOW TEIUIOTHI
IJIaBjaeHuss JbpAa. lccienoBaHue UW3MEHEHUsT TeMIlepaTypbl BOJABI  IIPHU
Pa3IMYHBIX YCIOBUSX; SBJICHUS TEIIOOOMEHA TMPU CMEIIMBAHUU XOJOJHOW U

FOpH‘lCﬁ BOJBI; IpOoHeCcCa UCIIAapCHUA

2.16

Dusuueckue sA61eHUsA 8 npupode. TIOBEPXHOCTHOE HATSDKEHUE M KalWUIpHbIE
SIBJIGHUSI B MIPHUPOJE, KPUCTAIUIBI B mpupoze, uznydenue CosHla, 3aMep3aHue

BO/I0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE pOChI, TyMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoticmea: KallujuIApbl, IPUMEPBI UCIIOJIb30BAHNS KPUCTAIIJIOB,
KHUJKOCTHBIM TEPMOMETp, AaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, NapoBasi TypOHHA, ABUraTeilb BHYTPEHHETO

CTOpaHMsI

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. [[Ba Buja 31eKTpUYeCcKuX 3apsJioB

3.2

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHs 3JIEKTPUIECKOT0 3apsiia

3.4

Onekrtpruueckoe mnone. Hanpspk€HHOCTh diekTprueckoro mods. [IpumHnmn

CYNCPIO3NIHHU IJICKTPUICCKUX noJiei (Ha Kau4€CTBCHHOM ypOBHe)




Hocutenn »snektpuueckux 3apsanoB. JlelcTBUE 3JIEKTPUUECKOrO MO Ha

3.5
AIEKTPUYECCKUE 3apsibl. [[pOBOIHUKY U TUAICKTPUKU
[TocTosHHBIN AeKTpuYecKuid TOK. JleicTBUs AneKkTpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 | =qg/t,U=Alq
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma st yuactka snektpuueckoi memu: | = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOAHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHHUE TPOBOJHUKOB PABHOTO COMPOTHBIICHUS:
U=U;:1=1+1.; Rzi.
- - 2
CwMmeltanHble COeTMHEHUS TIPOBOTHUKOB
310 Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenmna:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MoOJIe€ MPSMOTO NPOBOJHUKA C TOKOM. JInHuMM
MarHuTHON MHIYKIIHH
313 MarauTHOe T1I0JIE TOCTOSIHHOTO MAarHuTa. BsamMoaelcTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBrEe MarHUTHOT'O TOJISl HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenue anexkTpoMariuTHoN UHAYKIMK. [IpaBuno Jlenna
Ipaxmuueckue pabomol
3.16 H3mepenne  JJCKTPHUSCKOTO  CONPOTHBJICHHS ~ PE3UCTOpPA;  MOIIHOCTH

QJICKTPHUYCCKOI'0 TOKA, pa6OTBI QJICKTPHUYCCKOI'O TOKA.




HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHHUKE
(pe3ucTopsbl, JaMIIOYKa), OT HAIIPSDKEHHS Ha KOHLIAX [TPOBOJIHUKA; 3aBUCMOCTH
COIIPOTHUBIIEHUS OT JAJIMHBI IPOBOJIHUKA, IIJIOLIAJN €T0 IONEPEUHOI0 CEYEHUS U
YII€IIbHOTO CONPOTUBIICHHUS.

[IpoBepka npaBuiia A 3JEKTPUUECKOr0 HAPSDKEHUS IIPU NOCIIEA0BATEIbHOM
COEJIMHEHUM IPOBOJHHUKOB; IpaBUia JJI CHUJIbl 3JEKTPUYECKOr0 TOKa IpHU

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

DQusuueckue sA6leHUs 6 npupode: SICKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 JIEKTPUUYECTBO KHUBBIX OPraHU3MOB, MArHUTHOE 110JIe 3eMJIH, Ipei( MOII0COoB,
PO MAarHUTHOTO TIOJIS TS KU3HH HA 3eMIIe, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEPMETp, BOJBTMETp, PEocCTar,
CU€TUMK  DJEKTPUYECKOM  SHEPrHH, 3JIEKTPOOCBETUTENIbHBIE  MPHUOOPHI,

3.18 HarpeBaTesbHbIe 3JIEKTPOTPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEJOXPAHUTENIHN, DJIEKTPOMArHUT, 3JEKTPOJBUIATENIb IOCTOSHHOIO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmonenb cBeta. [IpsMonrHEHOE pacipOCTpaHEHHE CBETA

3.21 3akoH oTpaxxeHus cBeta. [1nockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 JHucnepcus cera

3.94 Jlunza. Xox nydeit B nuH3e. DoKycHOE paccTosiHME JMH3BL. OnTUyeckas cuia

' mun3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpakmuyeckue pabomul

N3mepenune onTuueckoil cuibl coOMparomien JIMH3bI; (POKYCHOTO PACCTOSTHUS
coOupatorieit JIMH3bI (10 CBOMCTBY paBEeHCTBA Pa3MepOB MpeaMeTa U H300paKeHus,
KOTJla TPEIMET pacIoNoKeH B JBOHHOM (hokyce), Tokazaresist HperToMIICHUS

3.26 | crekna.

UccnenoBanme cBoiicTBa HU300pa)keHMs, TMOJIYYEHHOTO C  IOMOIIbIO
coOuparoiet JIMH3bI;, U3MEHEHUS! (POKYCHOTO PACCTOSTHHS JIBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH YTJIa TPEIIOMIICHHSI CBETOBOTO JIyda OT yIJjla MaJCHUs Ha TPAHHUIE
«BO3/TyX — CTEKIIO»

3.97 Qusuueckue saenenus 6 npupooe: 3atmenus Connna u JlyHbI, 1BeTa Tel,

ONTUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)




Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOMN, QOToanmapar, ONTHYECKUE

3.28
CBETOBO/IBI
4 KBAHTOBLBLIE SABJIEHUA
a1 PannoaktuBHOCTH. Anbda-, 6eTa-, ramma-usnydeHus. Peakiuu anbga-u 6era-
' pacmana
42 Onwitel Pesepdopna mo paccesnuto anbda-dactuil. [lnanerapHas mopens
' aroma
4.3 CocraB aromHoro sipa. M3otormbt
4.4 [Tepuon monypacnaaa aTOMHBIX SAEp
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apsSI0BOTO M MACCOBOTO UUCEI
Qusuueckue s61eHUsL 6 Npupode: ECTECTBEHHBIH paJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOC W3IYYCHHE MPHUPOJAHBIX MHHEPAJIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEeIIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HHIUBUIYaIbHBIN JO3UMETP, Kamepa

BI/IJII)COHa, AACpHad SOHEPreTuKa




