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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMa 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOINEro 0oOpa3oBaHHs COCTABJICHAa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTelbHOMN
nporpammel, npeacraBieHHbix B PI'OC 00O, a takxe ¢ yuéroMm ¢eaepaibHOM paboyeil mporpaMMel
Bocniutanus U Konnenuuu npenogaBanus yueOHoro npeamera «dusmkay.

[IporpamMa mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTABJICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTEIbHOM
nporpammel, npeacraBieHHbx B PI'OC OO0, a takxe ¢ yderoMm ¢eaepaibHOi pabodeid mporpaMMel
BOCIHUTAHUS U KOHIIEMIIMU MTpernoaBaHus yueOHoro npeamera «Duszmkay.

Conepxanue mnporpamMmbl 1O (U3MKE HAmpaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOMH
rPaMOTHOCTH OOYyYalOIIMXCsl M OpraHu3alMi0 H3yuyeHus (U3MKKM Ha JesITebHOCTHONH ocHOBe. B
nporpaMMe 1o (hu3MKe YYHTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO IMpeaMeTa B peau3aliy TpeOOBaHHMA
OI'OC OO0 K MmIaHUPYyEeMBbIM JIMYHOCTHBIM M METANpPEeIMETHBIM pe3yJbTaraM OOY4YCHHS, a TakkKe
MEXIPEAMETHBIE CBSI3U E€CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOIO OOILIEro
o0OpazoBaHws.

[Tporpamma o ¢u3uKe yCTaHABIMBAET paclpeseieHne y4eOHOro MaTepruaia mo rojaM o0y4eHus
(mo kJiaccam), mpejuiaraeT NPUMEPHYIO TOCIEI0BATEIbHOCTh U3YYEHHS] TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS [IPEIMETHOTO COAECPKAHUSI U yUeTe BO3PACTHBIX OCOOEHHOCTEN 00yJaroIMuXcs.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LENbI0 OKA3aHHUA METOJAMYECKOM TOMOIIM YYHUTETIO B
CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

Ou3nka SABISIETCS CHCTEMOOOPA3yIOIIMM [UIsl E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB H SIBJICHUH, H3y4aeMbIX XUMUEH, OMOJIOTHEH,
acTpoHOMHEH U (Qu3nMdeckol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MUDA,
IpelocTaBisieT Hanbosiee sICHble 00paslibl MPUMEHEHHS] HAyYHOrO METOoJla MO3HAHUS, TO €CTh crocoda
NOJy4YEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

Opna U3 TIaBHBIX 337a4 QU3NYecKoro oOpa3oBaHUs B CTPYKType 0011ero o0pa3oBaHusi COCTOUT B
(OopMHPOBAHNHN €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y 00ydJaroLuxcs.

W3yuenne ¢u3zukun Ha  0a30BOM  ypOBHE  IMpEAINOJIaraeT  OBJIAJICHHE  CIEAYIOIIHUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

® HAy4HO OOBSICHSATDH SIBICHUS,

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

® UHTEPIPETHPOBATH JaHHBIE W UCIIOJNB30BaTh HAyYHBIE JIOKA3aTENbCTBA JUISI TOIYYCHHUS

BBIBOJIOBY.

[lenn u3yuenus GU3MKU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ONPEEICHBbl B KOHIICTIITUN
npenojaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa3zoBaTelbHBIX oOpraHuzanusx Poccuiickoii
denepannn, peaTu3yrOIIUX OCHOBHBIE 00111€00pa30BaTeIbHbIC TPOTPAMMBI.

Llenu u3ydyenus GU3MKU:

e npuoOpeTeHre HHTepeca U CTPEMJIEHUS OO0YyJaromMXCs K HaydHOMY H3YyYEHUIO MPUPOJBL,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/Ie MO3HAHUS U (OPMHUPOBAHUE HCCIEI0BATEIBCKOTO
OTHOILIEHHSI K OKPY>KAIOLIUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ylbTaTa U3y4eHHs] OCHOB CTPOEHUSI MaTepuun
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE MPEACTABICHUNA O POIU (PU3MKH JUIsI pa3BUTHUS JIPYTHX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE MPEACTABICHUI O BO3MOXHBIX chepax Oymyieil mpodeccuoHaaIbHON NeaTeTbHOCTH,
CBSI3aHHOM C (PU3HKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYUYESHHIO B 3TOM HAIPaBJICHHUH.

JlocTrxkeHne 3THX IeJei ImporpamMMmbl Mo (U3UKEe Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHWMs
oOecrieunBaeTcs pelieHrueM CIeIYIOMUX 3a1au:

e [puoOpeTeHue 3HAHUN O AUCKPETHOM CTPOCHMU BEIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,

JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



npUoOpeTeHNEe YMEHHUH OINUCBHIBATH M OOBACHATH (PU3MUECKUE SIBICHHUS C HCIOJIb30BAHUEM
[IOJIyYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUs MPOCTEHIINX PACUETHBIX 33Jad C MCIOJIb30BAHUEM (PU3HUYECKUX
MOJIEJIEH, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pasBUTHE YMEHHMH HaOMIONATh MPUPOJHBIC SIBJICHUS M BBHINOJHATH OIBITHI, J1a0OpPaTOPHBIC
paboThI U AKCTIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C HCIIOJIb30BAHUEM U3MEPUTEIIBHBIX IPHOOPOB;
OCBOCHME MPUEMOB paboTel ¢ HH(poOpManued (U3NYECKOro COJEpXKaHMs, BKIIOYas
UH(POPMALIMIO O COBPEMEHHBIX IOCTIKEHUSAX (U3UKH, aHAIU3 M KPUTUYECKOE OLICHHBAHUE
uHpOpMaLnu;

3HAaKOMCTBO CO cdepaMu NpoPecCHOHANbHON JeATENbHOCTH, CBS3aHHBIMM C (DU3MKOH, U
COBPEMEHHBIMU TEXHOJOIMSIMUA, OCHOBAHHBIMU HA JOCTHKEHHIX (PU3UUECKON HAyKH.

OO1m1ee yncIo YacoB, PEKOMEHIOBAHHBIX ISl U3y4eHHs (pU3UKN Ha 6a30BOM ypoBHE, — 238 4acos:
B 7 kiacce — 68 vacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102

(3 yaca B HEJIEIIO).

[Ipenyaraemblii B mporpamMMe 1Mo (QU3MKE MEepeueHb J1abopaTOpPHBIX PabOT M OIBITOB SIBJISETCS
PEKOMEH/IaTeIbHBIM, YUYUTENb JIeTIaeT BBIOOP MPHU MPOBEACHUH JTA00PATOPHBIX PabOT U OMBITOB C yYETOM
WHIUBUIYAJIbHBIX OCOOCHHOCTEH 00YyJaronuxcsi, CIUCKa YKCIIEPUMEHTAIBHBIX 3aJaHul, IpeaiaracMbIxX
B pPaMKaX OCHOBHOI'O TOCYJapCTBEHHOI'0 IK3aMeHa Mo (pusmke.



COJEP)KAHUE OBYYEHUA

7 KIIACC
Du3uKa U €€ poJib B NO3HAHUHN OKPY’KAI0IEero Mupa.

®du3nka — HayKa o npupoje. ABneHus npupoapl. Duznyeckue sIBICHUSA: MEXaHUYECKUE, TEIJIOBBIE,
AJNEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenune ¢pusnueckux penudyuH. Ousnueckue npubdopsl. [lorpemnocts
U3MEpEeHU MexyHapoqHasl CUCTEMa €UHULL.

Kak ¢usuka u apyrue ecTecTBEeHHbIE HAyKM M3y4aroT MHpupony. EcTecTBEeHHOHaydHBI MeTox
NO3HAHMS: HAOJIOJIEHUE, IIOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBWKEHUE TMIIOTE3, SKCIIEPUMEHT IO
IIPOBEPKE TUIIOTE3, O0BsICHEHHE HabI01aeMoro siBieHus. Onucanue GU3NYecKuX SBICHUN C MOMOIIBIO
Mozelen

Hemoncmpayuu.

1. MexaHunueckue, TEIUIOBbIC, SJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. dusnueckue MpuOOpPHl U MpoIenypa MNPSMBIX HM3MEPEHUH aHaJIOrOBbIM U LU(PPOBBIM

npubopom.

Jlabopamopnwsie pabomot u onvimel.

Omnpenenenne EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO pUodopa.
N3mepenne paccTOsTHU.
W3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
N3mepenne TemMneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETpA U IaTYMKA TEMIIEPATYPHI.
[IpoBenenune uccineqoBaHusl MO NPOBEPKE TMIIOTE3bI: JAJIbHOCTh MOJETA IAPHUKA, ITYHIEHHOTO
TOPU30HTAIIBHO, TEM OOJIBIIE, YeM OOJIbIIE BHICOTA ITYCKa.
IlepBoHauya/ibHBbIE CBeICHHS O CTPOCHUH BelIeCTBA.

CrtpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. OMNbITHI, J0Ka3bIBAIOIINE JAUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBm>xeHue yacTtull BemecTBa. CBsA3b CKOPOCTH JIBMXKCHHS YacTHI[ C TeMmreparypoid. bpoyHoBckoe
nBuxkeHue, 1uddys3us. BzanmopaeiicTBue 4acTull BellecTBa: NPUTHKEHUE U OTTATKHUBaHUE.

ArperatHpie COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTAJUTMYECKUX )
Tela. B3auMocCBs3b MeEXIy CBOMCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSAX M HX
ATOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI.

Hemoncmpayuu.

1. HaGmroneHne 6pOyHOBCKOTO IBHKEHUSI.

2. Habmopenue nudpdysun.

3. HaOmronenwe sBJICHWUN, OOBACHSIIONIMXCS TPHUTSDKCHUEM WM OTTAJKHBAHWEM YaCTHII

BELIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PsIOB (C UCTONIb30BaHueM (hoTorpaduwii).

2. OnbITI IO HAOTIOACHUIO TETIJIOBOTO PACITHPEHHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

JIBu:KeHMe U B3auMoieiicTBHE TeJl.

Mexannueckoe nBmkeHue. PaBHOMepHoe M HepaBHOMepHoe ABMkeHue. Ckopoctb. CpenHsis
CKOPOCThH IMPU HEPAaBHOMEPHOM JIBIKCHHH. PacueT myTu 1 BpeMEeHH JIBHKCHHUS.

SlBnenue wHepuuu. 3akoH MHEpUMH. B3auMojeiicTBUE Ten Kak NPUYMHA U3MEHEHHUS CKOPOCTHU
JIBWKEHHsS Tel. Macca kak Mepa uHepTHOCTH Tena. IlnoTtHocTe BemecTBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00heMa BEIECTRA.

Cuna kak xapakTepHuCTUKa B3auMoJiecTBUA Tesl. Cuia ynpyroctu u 3akoH ['yka. 3mepenue cuiibl
C MOMOIIbIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS U cuia TskecTu. Cuila TSHKeCTH Ha APYruX IUTaHeTax.
Bec tena. HeBecomocTh. CiioKeHHE CHII, HANIPABJICHHBIX MO OJHOM MpsiMOM. PaBHOIEMCTBYIOIIAST CHII.
Cuia Tpenusi. TpeHue CKOJIbKEHUs U TpeHue Nokosi. TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.
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SouhkwdE

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne ckopocTu MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habntoienue siBjeHUs] UHEPIIUH.

HabGntonenre n3mMeHeHus: CKOPOCTHU MPHU B3aUMOJICHCTBUH TEJL.
CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.

CrioxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOA.

JIaﬁopamopnbte pabomot u onvimol.

1.

wn

5.

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBWJKEHHUS (IIapuKa B JKUJIKOCTH, MOJEIH
3JIEKTPUUECKOr0 aBTOMOOWJISI U TaK Jlajee).

OnpeneneHue cpeHeN CKOPOCTU CKOJIbKEHHs OpycKa MM HIAPUKA I10 HAKIIOHHOW IIIOCKOCTH.
OnpezneneHue WIOTHOCTU TBEPAOIO Tea.

OnbITEl, JAEMOHCTPHUPYIONIME 3aBUCHMOCTb pacTsKeHHs (JepopManuu) MPYKHHBI OT
HPUII0KEHHOM CHIIBI.

OnpIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CUJIbI TPEHHUS CKOJBXKEHUS OT Beca Tela U
XapakTepa COMPUKACAIOLIMXCS TOBEPXHOCTEH.

JlaByieHue TBEPABIX TeJl, )KUAKOCTE U ra3oB.

Jasnenue. CrocoObl yMEHBIIEHUS M YyBEIMUYEHUs JAaBieHus. JlaBneHuwe rasa. 3aBUCHMOCTD
JaBJieHUs Ta3a OT o0beMma, Temmeparyphl. llepemaua naBieHHs TBEPIABIMH TeENaMHU, >KHJIKOCTSIMH H
razamu. 3akoH Ilackans. [IHeBMaTnuyeckue MamMHbBIL. 3aBUCUMOCTH JABJICHHS JKUIKOCTH OT TITyOWHBI.
IN'unpocratuueckuii napanokce. Coobmaromuecs cocyabl. ['uapaBinueckie MeXaHU3MBl.

AtMocdepa 3emnn u armochepHoe naBiueHue. [[puunHbI CylIIECTBOBaHMS BO3IYIIHOW 000JIOYKH
3emiu. Onwir  Toppuuerum. W3mepenue armochepHOro nmaBieHHS. 3aBHCHMOCTh aTMochepHOro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl Ais uamMepeHus: arMochepHoOro AaBJICHUS.

JleficTBHE KMJIKOCTH M Ta3a Ha MOTPY)KCHHOE B HUX TeJo. BrITarikuBaromas (apxumMeoBa) cuia.
3akoH Apxumena. [TnaBanue ten. Bo3gyxomiaBanue.

Hemoncmpayuu.

1. 3aBucuMOCTb JaBJIECHUA ra3a OT TEMIEPATYPHI.

2. Tlepemaua maBieHUs )KHIKOCTBHIO U Ta30M.

3. CooOmiaronyecs cocybl.

4. T'mapaBaudeckHil mpecc.

5. TlposiBnenue neiicTBust aTMOCHEPHOTO JaBICHUS.

6. 3aBHCHMOCTH BBITAJKHUBAMOIICH CHIBI OT 00BEMAa TOTPYKEHHOHW YACTH Tela W IJIOTHOCTH
JKUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUKOCTH.

8. VYcrnoBue TuiaBaHus TelN: TUIaBaHHWE WM TOTPY)KEHHE TENl B 3aBHCHMOCTH OT COOTHOIIEHUS
IUIOTHOCTEU TeJIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HUccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOM B MKUAKOCTh YaCTU
Tena.

2. OrmpeneneHue BBITATKHUBAIONIEH CHIIBI, JCHCTBYIONIEH Ha TEJIO0, OTPYKEHHOE B )KHIKOCTb.

3. TlpoBepka HE3aBHCHMOCTH BBHITAIKHUBAIOIICH CUJIBI, JEHCTBYIONIEH HA TENO B KHUAKOCTH, OT
MAacchl Tela.

4. OmbITEl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIONICH CHIIBI, IEHCTBYIOIIEH Ha TENO B
KHUIKOCTH, OT 00bEMA MOTPYKEHHON B )KHIKOCTh YACTH TEJIA U OT TUIOTHOCTH JKHIKOCTH.

5. KonctpyupoBaHue apeomerpa WIM KOHCTPYHPOBAHHE JIOAKH W  ONpeneleHue eé

TPY30MOABEMHOCTH.

Pabdora u MOIIHOCTb. DHEPrHU.
Mexanudeckas pabora. MOIIHOCTb.
[IpocTble MeXaHU3MBL: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. lIpaBmiio paBHOBecHs pblyara.
[IpumeHeHne mpaBwila paBHOBECUS pblyara K OJOKy. «30J0TO€ NpaBuiio» MexaHuku. KoapduuueHt
nosne3Horo aerctBus (ganee — KI1JI) mpocTsix MexaHn3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.



Mexannueckasi sHeprusa. Kunernueckas u noteHuuanbHas sHeprus. [IpeBpaiieHue oaHOro BHAA
MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Ompenenenrie pabOTHl CUIIBI TPEHUS MPU PABHOMEPHOM JBHKCHHH Tella 10 TOPU30HTAIBHON
MOBEPXHOCTH.

2. HWccnenmoBanue yciaOBHIA paBHOBECHS phlyara.

3. Usmepenwne KIIJ] HakTOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTUH.
8 KVIACC

TermnoBble sIBJIEHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJSIPHO-KMHETHYECKOM TEOpUU CTPOCHHUS BemecTBa. Macca u
pa3Mepbl  aTOMOB U MOJIEKYJ. OneIThl,  MOATBEPXKAAIONIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPAOTO, KUIKOTO W Ta3000pa3HOro COCTOSHMN BemiecTBa. Kpucrtamnudeckue u
amop¢ubie Tema. OOBSCHEHUE CBOWCTB Tra3oB, JKUIKOCTCH W TBEPABIX TEI HAa OCHOBE IMOJIOKCHUU
MOJIEKYJIIPHO-KUHETUYECKON Teopur. CMauyuBaHWE U KalWUISIPHbIE sIBJICHUs. TemioBoe paclIMpeHue u
cKaTHe.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEILUIOBOTO ABMKEHUS 4acTULl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHUs BHYTPEHHEW HSHEPruu: TeIvionepenada U coBepiueHue padboTel. Bumbl
TEIJIONEepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTyYCHHE.

KonuyecTBo TemnoTsl. Y aenbHas TEIJIOEMKOCTh BEHIECTBA. 1eII000MEH U TEIIOBOE PaBHOBECHE.
VYpaBHenue TerioBoro Oananca. IlmaBneHue u OTBEpJeBaHUE KPHUCTAJUIMYECKUX BEIIECTB. Y IENbHAS
teryiota raBieHus. [lapooOpasoBanue u konaeHcamus. Mcnapenuwe. Kumenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHHUS OT aTMOC(HEPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunnumner pabotsl TeruioBbix apurareneid KIIJ[ TtemmoBoro neurarens. TeruioBble ABUTATENd U
3alllMTa OKPYKAOUIEH CpeJibl.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUH B TEIUIOBBIX MPOIeccaXx.

Hemoncmpayuu.

1. HaGmroneHne 6pOyHOBCKOTO IBHKEHUSI.

Habmronenue nudoysun.

HabGnronenue siBneHni cCMauyMBaHUS U KaTUJUTAPHBIX SBJICHHM.

Habmronenue TemnoBoro paciipeHus Ted.

N3menenune naBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHUU WJTU OXJIAKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsbl.

Bupsl Terionepenayn.

OxJaxaeHne mpu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHuN pabOoThl BHEITHUMH CHJIAMH.

0. CpaBHeHUE TEIIOEMKOCTEH PA3IMYHBIX BEIIECTB.

11. HabGnrogenue KuneHus.

12. HabnroieHre OCTOSTHCTBA TeMITepaTyphl IPHU TIJIaBJICHUU.

13. Mozeny TEIIOBEIX IBUTATEIEH.

Jlabopamopuwie pabomul u onvimol.

1. OmnpITbl 1O OOHAPYXKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OmbITHI IO BBRIPANIUBAHUIO KPUCTAIIJIOB MOBAPEHHOMN COJIH UITH caxapa.

3. OmnbIThI 0 HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS a30B, KUIKOCTEH U TBEPIBIX TEJI.
4. OmpeneneHue JaBieHUs BO3IyXa B OaJUIOHE IITNPUIIA.
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5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JAaBJICHUS BO3JyXa OT €ro o0bEMa M HarpeBaHus
WJIU OXJIQXKICHHUSL.
6. IlpoBepka rHUMOTE3bl JMHEHHOW  3aBUCHMOCTH  JUIMHBI ~ CTOJIOHMKA  KUAKOCTH B
TEPMOMETPHUUYECKOMN TPyOKe OT TeMITepPaTypHhI.
7. HaOmronenue u3MeHEHHUs] BHYTPEHHEH SHEPruu Tejia B pe3ylbTare Tervionepenayd u paboTsl
BHEIIIHUX CHIL.
HccnenoBanue sBiieHUs TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueii BOJIBI.
9. OmpeneneHue KOIUYECTBA TEIUIOTHI, MOJTYYCHHOTO BOJOH MpU TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUIUHIPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHHs.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIABICHUS JIbAA.

DyleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.

Onektpuzanus Ten. [[Ba pona 3MeKTpHUUecKHuX 3apaaoB. BzaumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHJIBI B3aUMOJCHCTBUS 3apSDKCHHBIX TEJI OT BEJIIMYMHBI 3apsA/IOB U PACCTOSIHUS
MEXy TeTIaMH ).

OnekTpuueckoe moje. Hampsok€HHOCTh anekTpudeckoro mosst. [lpuHmun cyneprno3uiuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsnoB. DJIEeMEHTApHBIA dJeKTpudeckuid 3apsga. CTpoeHuwe aroma.
[TpoBOAHMKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS ANEKTPUUYECKOTO 3apsia.

DNIEKTPUYECKHUI TOK. YCJIOBHUS CYIIECTBOBAHHS JJIEKTPUUECKOTO TOKa. VICTOYHMKM MOCTOSTHHOTO
ToKa. JIeHCTBUS AJIEKTPUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
JKUJKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuna Toka. DieKTpuueckoe HampsbkeHue. COompoTHBIEHUE MPOBOJHUKA.
VYnenpHOoe compoTuBiIeHHWE BemecTBa. 3akoH Oma nans ywyactka 1enu. [locnenmoBarenvHoe U
napajuieJIbHOE COEJUHEHNE TPOBOIHUKOB.

Pabora u MmouHOCTh 3MekTpuueckoro Toka. 3akoH Jlxoyns—JleHna. DnekTpuyeckue LENU U
NOTPeOUTENH dIEKTPUUECKOl sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHbIE MarHUTHI. B3anmoaeiicTBHE MOCTOSIHHBIX MarHUTOB. MarnuTHoe nosie. MarHuTHOE
nosie 3eMJId M €ro 3HadeHue Uil Ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe moJie 3J€KTPUYECKOTO
tToka. [I[puMeHeHne >JIeKTPOMarHuTOB B TEXHUKE. J[eicTBHE MAarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA. Vcnonb30oBaHue 3J1€KTpOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCTIOPTE.

OnbiTel @apanes. SIBieHHe AIEKTPOMAarHUTHON MHAYKUMU. [IpaBuno JleHua. DnexkTporenepatop.
CrocoObl TMOTy4YeHUsT DJICKTPUUYECKON HSHEPTrUU. DJIEKTPOCTAHIIMA Ha BO300HOBISEMBIX HMCTOYHUKAX
SHEPTUH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa pojia SIEKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsKCHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE IIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.
[IpoBOTHUKY ¥ AUDIIEKTPUKH.

MopenupoBaHu€e CUIOBBIX TUHUH 3JIEKTPUUECKOTO MO,
HcTOYHUKY TOCTOSTHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

0. DIEKTpUYECKUH TOK B KHUIKOCTH.

11. l'a30BBIi pa3psizn.

12. I3amepenune cuibl TOKa aMIIepPMETPOM.

13. U3mepenue 3MeKTPUIeCcKOro HAPSKEHUST BOJIBTMETPOM.
14. Peoctat u Mara3uH CONPOTHBIICHUH.

o
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15. B3anMopeiicTBre NOCTOSHHBIX MAarHUTOB.

16. MozgenupoBaHre HEBO3MOKHOCTH Pa3JIEIEHUs ITOJIFOCOB MarHUTA.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MaruuTtHoe 1nojie ToKa. JJIeKTPOMarHur.

20. [leficTBME MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

21. DneKTpoABUraTeNb MOCTOSHHOTO TOKA.

22. UccnenoBanue SIBICHUS JIEKTPOMArHUTHON MHIYKIINU.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTH HAIpaBJICHHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOZHUKHOBEHHSI.

25. DyeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALUU TNl MHAYKLIHEH U PU COTPUKOCHOBEHUU.

HccnenoBanue ASWCTBUS SJIEKTPUIECKOTO MO HA TPOBOJIHUKU U TUDIICKTPUKH.

COopka u mpoBepka padoThI NEKTPUIECKON MU MOCTOSHHOTO TOKA.

W3mepenue u peryImpoBaHne CHIIBI TOKA.

H3mepenue u perylimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIJIBI TOKa, HWAYIIErO Yepe3 pPE3UCTOp, OT COMPOTUBICHUS

pE3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

7. OnbITEl, JEMOHCTPUPYIOIINE 3aBHCUMOCThH JJIEKTPHUECKOTO CONPOTHBICHHS MPOBOJHHKA OT
€ro JUTUHBI, TUIOMIA/Id TOMIEPEUYHOr0 CEYEHUs U MaTepHara.

8. IlpoBepka mpaBWiia CIOXKEHHS HANpPSKEHWHA TPH ITOCIEJOBATEIBHOM COEIWHEHHH JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CUIIBI TOKA MPH MapaUICTHbHOM COSTUHEHUN PE3UCTOPOB.

10. Omnpenenenuie pabOThI ANEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.

11. OnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEISEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 IaMIOUKY, OT HaMpsHKEHUsST Ha Hel.

13. Onpenenenne KIIJ1 narpeBares.

14. UccnenoBaHue MAarHUTHOTO B3aMMOJICHCTBHS TTOCTOSTHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB TPH X OOBEAMHEHUH U Pa3IeIICHUH.

16. UccnenoBanue NeHCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHUS KaTYIIKH C TOKOM M MarHUTa
OT CHJIBI TOKA U HAIIPABIIEHUS TOKA B KaTYIIIKE.

18. M3yueHne AeliCTBUS MAarHUTHOTO TOJISt HA TPOBOTHHUK C TOKOM.

19. KoncTpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATENS.

20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITH IO UCCIIEIOBAHUIO SIBIICHUS dJIEKTPOMAarHUTHON MHIYKIIMH: UCCIIeIOBaHIE W3MEHEHUN
3HAYEHUs ¥ HAlPaBJICHNUsI MHIYKIIHOHHOTO TOKA.

9 KJIACC

ouhkwdE

MexaHnn4yeckue siBJeHHS.

Mexanndeckoe aBwxkeHue. MarepuanpHag Touka. Cucrema orcyéra. OTHOCHTEIBHOCTh
MEXAHUUYECKOT0 ABMKEHUs. PaBHOMEpHOE NpsiMosIMHENHOE 1BMKeHUE. HepaBHOMEpHOE MpsMOIUHEITHOE
nBukeHune. CpeHsisi © MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABM)KEHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMOiMHeHHOoe aBrkeHue. CBoOogHoe mageHue. OMBITHI
["anmunes.

PaBHOMepHOE nBMXEHHE N0 OKpYXHOCTH. [lepron u wacrora obpameHus. JIuneitHas u yrimoBas
cKkopocTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

Ilepbiii 3axkoH HerotoHa. Bropoit 3akoH Hsrorona. Tpermit 3akoH Herorona. Ilpuninun
CYIIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: CUJIa TPEHHUS CKOJIBKEHMS, CUJIa TPEHHs IOKOs,

IpyTUe BUIBI TPEHHUSL.



Cuna TSDKECTH U 3aKOH BCEMHUPHOTO TSTOTEHMs. YCKOpeHHEe CBOOOIHOro majeHus. [IBumxeHue
ianeT Bokpyr Comnnua. [lepBas kocmuueckast ckopocTs. HeBeCOMOCTh U eperpys3Ku.

PaBHOBecue MmarepuanbHON TOUkH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecwe TBEPAOTO Tena C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3mMenenne umnyibca. IMnynsce cuiibl. 3aKOH COXpaHEHUs! UMITyJbca. PeakTuBHOE
JIBIKEHHUE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cuil TSXECTH, ynpyrocTH, TpeHus. CBsi3b SHEPTUU U
pab6otel. [loTeHnanbHas 3Heprus Tena, NOJHATOr0 Hajl IOBEPXHOCThIO 3eMiM. [loTeHnnanpHas sHeprus
cxatod npyxunbl. Kunernueckas sHeprus. Teopema 0 KMHETHMYECKOW SHEpPruU. 3aKOH COXpPAaHEHUs
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYeCKOro JIBIKEHUSI Te€Jla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHEHHE IyTeH U TPAEKTOPHI ABMKEHUSI OJHOTO U TOTO XKe Tella OTHOCUTENBHO Pa3HBIX Tell
oTCY€Ta.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKECHHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HaOmtoneHue IBHKEHUS Tela MO OKPYKHOCTH.

6. HaOnroneHne MeXxaHMUYECKUX SIBIICHUH, MPOUCXOMANINX B cCUCTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIILHO KaOHHeTa (PU3HUKH.

7. 3aBUCUMOCTb YCKOpPEHUS TeJla OT MAcChl TeNa U AEUCTBYIOLIEH HA HErO CUIIBIL.

8. HalOmroneHnue paBeHCTBA CUJI PU B3aUMOICHCTBUH TEJL.

9. H3meHneHwue Beca Tela Ipy yCKOPEHHOM JIBIKEHHH.

10. [lepenaya ummynbca Mpu B3aUMOICHCTBUU TEJL.

11. [IpeoGpa3oBanust SHEPTrUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHeHue UMMIyibca MPU HEYIPYTOM B3aUMOJACHCTBUH.

13. CoxpaHeHue UMITyJIbCca IpH a0COIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabnroieHre peakTUBHOTO JBUKECHHUS.

15. CoxpaHeHne MexaHU4eCKOW dHEpruu npu cCBOOOAHOM Ma/IeHUN.

16. CoxpaHeHue MeXaHU4YeCKOW SHEPTUH MPH JABIKEHUU Tella MO IeWCTBUEM MPYKUHBI.

Jlabopamopnuvie padbomut u onvimol.

1. KoHcTpyupoBaHue TpakTa AJisl pa3roHa U JaIbHEUIIEro paBHOMEPHOTO JIBHYKEHUS IIapuKa UITU
TEJEKKH.

2. OmnpeneneHue cpeHEH CKOPOCTHU CKOJIbXKEHUs OpycKa WM JBM)KEHHUS ILAapHUKa MO0 HAKJIOHHOW
MJIOCKOCTH.

3. OmpeneneHne yCKOpeHUs Tella IPU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM MIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IIYTH OT BpPEMEHU IpU PaBHOYCKOPEHHOM JABM)KEHHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTessl: €ciu MPU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HaualbHOW CKOPOCTH MYyTH
OTHOCSTCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIUE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIIBI TPEHHSI CKOJIBXESHUS OT CHITBI HOPMAITLHOTO JaBIICHHSL.

7. Omnpenenenue k03P PUIIEHTA TPEHUS CKOIBKECHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Ompenenenue pabOTHl CHIIBI TPEHUS TIPU PABHOMEPHOM JBHKEHUH Tela MO TOPU3OHTaIHHOU
MOBEPXHOCTH.

10. Onpenenenue paboThl CUIIBI YIPYTOCTH MIPU MOIBEME TPYy3a ¢ UCHOIH30BAHUEM HETIO/IBUKHOTO
U IIOABWKHOT'O OJIOKOB.

11. U3y4yeHue 3aK0HA COXpaHEHMSI SHEPTUU.

Mexannuyeckue KojJaeOaHUsI M BOJHBI.
KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TIEPUO/I, YACTOTa, aMILIUTY/Ia.
MarteMaTuuecKuii 1 PY>KHHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KojieOaTeIbHOM JIBH)KCHUH.



3aryxatomue kosiebanus. BeiHy)aeHubie konebanus. Pesonanc. Mexannueckue BosiHbI. CBOMCTBA
MECXAHHUYCCKHUX BOJIH. HpOI[OJIBHBIC n HOHepe‘{HBIe BOJIHBI. I[JII/IHa BOJIHbBI H CKOpOCTB eé
pacrnpoctpaneHus. MexaHW4eCKHUe BOJIHBI B TBEPIOM Telle, CEHCMUYECKHIE BOJIHEI.

3Byk. [ poMKOCTH 3ByKa M BbICOTAa TOHA. OTpakeHue 3ByKa. IHPpa3BYyK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmronenue xoneOaHui Tel Mo IeHCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.

2. HaOmronenue kosie0aHuii rpy3a HA HUTH U Ha MIPY>KUHE.

3. Habmionenue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHUE MPOAOJIbHBIX U MONEPEUYHBIX BOJIH (HA MOJIEIIN).

5. HabnroneHue 3aBUCMMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopuvie pabomsl u onvimol.

1. OmpeneneHue 4aCTOTHI U IEpUOAa KOJeOAaHUNH MATEMAaTUYECKOTO MasiTHHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpUoO/a KoJeOaH i TPYy>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBHUCHMOCTH IepHOJa KoJeOaHWN MOJBEUICHHOIO0 K HUTH Tpy3a OT JJIUHBI
HUTH.

4. VccnepoBaHue 3aBUCUMOCTH MEPHOJIa KOJIeOaHHH MPYKUHHOTO MasgTHUKA OT MacChl rpy3a.

5. TIpoBepka HE3aBUCHUMOCTH MEPHO/Ia KOJICOAHUH Tpy3a, MOABEIICHHOTO K HUTH, OT MaccChl rpy3a.

6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpHOAa KOJIeOaHWM MPYKUHHOTO MAasTHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue ycKOpeHHUs CBOOOIHOTO Ma/ICHUS.

DJIeKTPOMATrHUTHOE T0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE I0JIe. ODJIEKTPOMArHUTHbIE BOJIHBI. (CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[[Ixana smeKTpOMarHUTHHIX BOJIH. VICIIOIB30BaHKE SJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoJsHOBEIE CBOMICTBA CBETA.

Jlabopamopuvie padomol u onvimel.

1.

N3ydeHne cBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

CBeToBbIC SIBJICHUS.

JlyueBas moznenp ceta. Mctounuku csera. IlpsmonunHeiiHoe pacnpocTpaHeHUe cBeTa. 3aTMEHUs
Connua n Jlynsl. Otpaxenue csera. [nockoe 3epkaiio. 3akoH OTpaKE€HUS CBETA.

[Ipenomnenue cBera. 3akoH mpeioMieHHs cBera. [lonHoe BHYTpPEHHEE OTpakKeHHE CBETA.
Hcnonp30BaHuE TIOJTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKHUX CBETOBOAAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema (oroanmapara, MUKpPOCKOIa U Teaeckona. ['ma3
KaK OITHYECKasl cucTemMa. bin3opykocTs U 1abHO30PKOCTbD.

Pasznoxxenne Oenoro ceera B crekrtp. OnbiTel HpioroHa. CroxeHHe CIEKTpaibHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

CoNoaRLNE

[TpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenue n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.

OnTHyeckuii CBETOBOI.

Xon tydeit B coOuparomiei JTruH3e.

Xop J1ydeil B paccenBarollel JIMH3E.

[Tomy4yenue n300paskeHHIA ¢ TOMOIIIBIO JIHH3.

[Tpuniun aeictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.

lO Mozens riiasa.
11. PaznoxxeHue Oeoro cBeTa B CIIEKTP.
12. Tlomydenue Genoro cBeTa MPH CIOKCHUH CBETA Pa3HBIX 1IBETOB.



Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTIila OTPasKEHUSI CBETOBOI'O JIyda OT YIJia IMaJeHHs.

2. H3yueHue xapakTepUCTUK N300paKE€HUs MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH yIila MPEJIOMIICHHUSI CBETOBOTO JIyda OT yIJia MajeHUs Ha TPaHUIIe

«BO31YX—CTEKIIO».

[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOICH JTHH3HI.

Omnpenenenne GOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOLIEH JTNH3HI.

OnBITH IO PA3TIOKEHHIO OEIOTO CBETa B CHIEKTP.

OMnBITHI IO BOCIIPUATHUIO [[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUIIBTPHI.
KBaHTOBBIE sIBJICHHS.

Oneitel Pesepdopna m mianerapHas Mmojaenb aroma. Mogjens aroma bopa. Hcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PagnoaktuBHocTh. Anbda, Geta- U ramma-uznydeHus. CtpoeHue aromHoro sipa. Hykimonnas
MoJieb aToMHOro s1pa. 3oTonsl. PannoaktuBHele npeBpaieHus. [lepuon nomypacnana aTOMHbIX JIED.

SnepHble peakiy. 3aKOHbI COXPaHEHMs 3apsJ0BOTO U MACCOBOTO YUCEN. DHEPIrUs CBA3H aTOMHBIX
anep. CBs3b Macchl U 3Hepruu. Peakuuu cuntesa u nenenus auep. Mcrounuku sneprun ConHua v 3BE31.

Snepunas snepreruka. JleiicTBUs paglOaKTUBHBIX U3ITy4YEHUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CriekTpbl U3JIy4eHHsI U HOTJIOIEHHS.

CrieKTpbl pa3aMyHbIX Ia30B.

CriexTp Bojopoza.

Habmonenue tpeko B kamepe BusbcoHa.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYICHHI.

Perucrpanus u3mydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUECHHUS.

2. UccnemoBaHue TpPEKOB: M3MEpPEHHME OSHEPrUM 4YacTUIBl 1O TOPMO3HOMY MHyTH (1O

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-0000IIAKOIINI MOYTb.

[ToBTOpUTENEHO-0000IIAIONINI  MOYIb TpEAHA3HAYEH I CHCTEeMaTh3aluu H  0000LIeHus
IPEIMETHOTO COJEpPKAHUS U OIBITa JIEATENIbHOCTH, MPUOOPETEHHOIO IMPU H3YYEHHH BCEro Kypca
¢u3uKy, a TakXke A IMOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMEHy IO (u3uKe Uis
00y4aromuxcsi, BHIOpPaBIINX 3TOT y4E€OHBIN IPEIMET.

[Ipy M3ydYeHUM AAHHOTO MOAYJS PEATU3YIOTCS M CHCTEMAaTU3MPYIOTCS BM[bI JAEATENbHOCTH, Ha
OCHOBE KOTOpBIX oOecreunBaeTcs JOCTHKEHUE TPEIMETHBIX M METallpeIMETHBIX IUIAHUPYEMBbIX
pe3yibTaToB 00ydeHus, (popMuUpyeTcs ecTeCTBEHHOHAYYHAs IPaMOTHOCTh: OCBOCHHE HAYYHBIX METO/I0B
WCCIICIOBAaHMS SIBJICHUH TIPUPOJBI M TEXHHUKH, OBJIAJICHHE YMEHHUSIMH OOBSCHATH (PU3MUECKUE SBICHUS,
IpUMEHSIS TTOJTyYeHHbIE 3HaHUS, pelliaTh 3a/1a4M, B TOM YHUCIIE KaUeCTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[IpuHIMNIANBHO JEATEIPHOCTHBIM XapaKTep MAHHOTO pas3jliefla peaqu3yercsl 3a CYET TOro, 4To
o0yyaroImuecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIpe/1araercs:

Ha OCHOBE IOJYYEHHBIX 3HAHUN pAaclo3HaBaTb M HAYYHO OOBACHATH (PU3NYECKUE SIBJICHUS B
OKpYKarolllel MPUPO/IE U IOBCETHEBHOM JKU3HY;

HCIIOJIb30BaTh Hay4HbIE METO/IbI UCCIIEOBaHUsI (PU3UUYECKUX SBJICHUH, B TOM YHCIIE JUIsl TPOBEPKU
TUIIOTE3 U MOJTYYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAy4yHbIE OCHOBBI HamOojee BaXKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJOTHIA,
HalpuMep, NPAaKTUYECKOTO MCIOIb30BAaHUS PA3IUYHBIX HCTOYHUKOB HSHEPrMM Ha OCHOBE 3aKOHA
MpEBpaIIeHHs] U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTUU.

Kaxnas U3 TeM JaHHOrO MOAYNS BKJIIOYAET HKCHEPUMEHTAIBHOE HCCIeloBaHHe 000O0IIAIoNIero
xapaktepa. MoJynb 3aBepIIaeTcsi MPOBEACHUEM THAarHOCTHYECKOM M OIICHOYHOM paboThl 3a Kypce
OCHOBHOT'O 00111er0 00pa30BaHusl.

No ok

S awNE



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenue (Gu3NKM Ha YpPOBHE OCHOBHOTO OOILIEro 0oOpa3oBaHMs HANPABICHO HA JOCTHXKECHUE

JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPCIAMETHBIX O6p330BaTeHBHBIX PE3YJIbTATOB.

B pesynbrare nzyueHus (U3MKM Ha ypOBHE OCHOBHOIO OOIIEro o0pa3oBaHUS y 00y4aroLerocs

OyayT chOpMUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHNE UHTEpECA K KICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NYECKOI HayKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKJI€HHH OOLECTBEHHO 3HAUYUMBIX M 3TUUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JTIOCTUKEHUN (PU3UKY;

- OCO3HaHHE BaXKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCHMTAHMUSA:

- BOCHPHUATHE 3CTETUUECKUX KayecTB (PU3MUECKON HAayKH: €€ FrapMOHUYHOTO IOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IO3HAHMSA:

- OCO3HaHUE IIEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOIO MHCTPYMEHTA MO3HAHMUS MHPA, OCHOBBI
pa3BUTHUS TEXHOJOTHUH, BAKHEUILIEH COCTABIISIOIEN KYJIbTYpHI;

- pa3BUTHE HAY4YHOI JII0O03HATENILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONONYYHS:

- OCO3HaHUE ILIEHHOCTH Oe30macHOro obOpa3a >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BAXHOCTU IMpaBWJI 0€30MacHOrO MOBEIEHHS Ha TPAHCIOpPTE, HAa JOpOrax, C JJIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B JIOMAILIHUX YCIOBHUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKa peQIIeKCUH, IPU3HAHNE CBOETO MpaBa Ha OIMOKY U TaKOr'o ke paBa y
JIPYroro 4eaoBeKa;

6) TpyaoBOro BoCIUTAHUSA:

- aKTHBHOE Yy4yacTH€ B pELICHMM MpPaKTHUYECKHX 3a7ay (B paMKax CceMbH, 0Opa30BaTesIbHOU
OpraHu3alM, TOpo/ia, Kpasi) TEXHOJIOTHYECKOH U COLMaIbHOW HalpaBIEHHOCTH, TPEOYIOIIHUX B TOM
yucie U PU3nYecKnx 3HaAHUMH;

- HHTEpeC K NMPaKTHYECKOMY U3Y4EHUI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOH;

7) IKOIOTHYECKOr0 BOCTIMTAHUSA:

- OpUEHTalUs Ha NMPUMEHEHUe (PU3NYECKUX 3HAHUU Ul pelIeHus 3a/1ady B 00JIACTH OKpY’Karomien
Cpelbl, IUTAHUPOBAHMSI IOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX MOCJEICTBUMN AJI OKPYKAIOIIEN CPE/IbI;
- OCO3HaHMe II00ATBHOTO XapaKkTepa IKOJIOTUYECKUX MPOOIIEM U MyTeH UX pelIeHHUS;

8) aganTannu K M3MEHSIOIMMCSH YCJIOBHAM CONMAJIBLHON M IPUPOIHON CPeAbI:

- TOTPeOHOCTh BO B3aUMOJICMCTBUU MpPU BBHINOJHEHWU HCCIIECAOBAHUN M MPOEKTOB (PHU3HMUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUAM JIPYTHX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO I€ATEIbHOCTh;

- NOTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHUN, B TOM 4YHcie (OPMYTUPOBATH HJIEH, MOHSITHS,
TUIOTE3bI O (PU3UUYECKUX 00BEKTaX U SIBICHUSIX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

- IUVTAHUPOBAHHUE CBOETO PA3BUTHA B MPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpEMJICHHE aHAJIM3UPOBATh U BBISABIATH B3aUMOCBSA3M MPUPOABI, OOLIECTBA U SKOHOMHUKH, B TOM
YHCJIe ¢ UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OIICHKAa CBOMX JICHCTBHH C y4ETOM BIUSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX TNTOOAIBHBIX
IIOCJIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI



B pesynbrare ocBoeHUs mporpamMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs y
oOyuyaromierocst 0yayt copMupoBaHbl MeTanpeIMeTHbIE Pe3yJabTaThl, BKIIOYAIONINE TO3HABATEIHHBIC
YHHUBEpCaIbHbIC y4YeOHBIC JCUCTBUSA, KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYeOHBIC JCHCTBHS,
pETryJISTHBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

Ba3oBble JJornueckue aeicTBu:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBCHHBIE MPU3HAKN OOBEKTOB (SBICHUN);

YCTaHABIIMBATh CYIIECCTBEHHBIM NPHU3HAK KiIaccU(PHUKAIMKM, OCHOBAaHUSA i O0OOIIEeHUS W
CpaBHEHHS,

BBISIBJISITH  3aKOHOMEPHOCTH U TPOTHBOpPEYHSI B paccMaTpuBaeMbIX (akTax, MaHHBIX U
HAOJIOICHUSX, OTHOCSAIMXCS K (DU3UUCCKHUM SIBIICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3U NPU U3yYCHHH (DU3UUYECKHUX SBICHUN M MPOIECCOB,
JieNiaTh BBIBOJIBI C  HWCIOJB30BAHUEM JICAYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIOUYCHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3SIX (DU3UUYSCKUX BEINIVH,

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pelieHus ydyeOHOW Qu3uveckol 3aaayu  (CpaBHEHUE
HECKOJIbKUX BApUAHTOB PELICHHS, BHIOOp HaMOOJee MOIXOAIIEIO ¢ YYETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBrble ncciienoBareLcKHue AeiCTBHUA.

MCIIOJIb30BaTh BOTIPOCHI KaK HCCIICIOBATEIILCKIIT HHCTPYMEHT TIO3HAHHSI,

IPOBOJIUTH IO CAMOCTOSITEIIbHO COCTABICHHOMY IUIaHY OIIBIT, HECIOXHBIA (pr3mueckuit
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PUIUICCKOTO SIBIICHUS;

OIICHMBATh HAa TMPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(GOpPMAIMIO, TOIYYCHHYIO B XOJe
WCCJICTOBAHMSI MITH SKCTICPUMEHTA;

caMoCTOSTeNbHO (hopMynHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOIEHNs, OIIBITA, UCCIIETOBAHMA;

MIPOTHO3MPOBATh BO3MOXKHOE JallbHEHINCe pa3BUTHE (PUIMUYSCKUX TIPOIECCOB, a TaKkKe
BBIIBUT'AaThb HpeI[HOJ'IO)KeHI/Iﬂ 06 nux paSBI/ITI/H/I B HOBEIX YCJ'IOBI/IHX U KOHTCKCTax.

Pabora ¢ nnopmanmeii:

IPUMEHSTh Pa3IMYHbIe METO/bI, HUHCTPYMEHTHI U 3alpoChl NIPU MOUCKE U 0TOOpe UHPOpMauu
WIM JAaHHBIX C YYETOM NpPEAJIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBAaTh U MHTEPIPETUPOBATH MH(POPMALIUIO Pa3IUYHBIX BHJIOB U
bopM npencTaBIeHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMalbHYIO (QOpMYy TMpeAcTaBieHUuss UHOpPMALUU U
WUTIOCTPUPOBATH peIlllaeMble 3a7jaul HECIOKHBIMHU CXeMaMH, luarpaMMaMu, HHOH rpadukoit u
UX KOMOUHAIUSIMH.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B XOJe OOCYXJIEHHsS yueOHOro MaTepuana, pe3ylbTaToB JTaOOpPaTOpHBIX PabOT W MPOEKTOB
3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKJTaeMOW TEeMbI W BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA
peleHre 3aa4u U NoepKaHe 01arokenareaIbHOCTA OOIIEHHS;

COTIOCTABIJISITh CBOM CYXACHHSI C CYKICHHSIMH IPYTUX YYaCTHUKOB TUAIOra, OOHApY>KHUBATh
pa3JIM4MEe U CXOJICTBO MO3UIINIMA;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOMYHO TPEACTaBIATh PE3YNbTAThl BBINOJHEHHOTO (DU3MYECKOTO OMBITa (IKCIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

MMOHUMATh M HCIIOJIB30BaTh NPEHMYIECTBA KOMAHIHONW WM WHAWUBUIYAJIbHOW palbOThl TpH
PEIICHNH KOHKPETHON (PU3HIECKOM MPOOIEMBI;



NPUHUMATD [ COBMECTHOW NESATETLHOCTH, OPraHU30BBIBATh NEHCTBUS MO €€ JOCTHIKEHUIO:
pacmpenensat poiu, o0CYKIaTh MPOIECCHl M PE3yNbTaThl COBMECTHOH paboThI, 0000maTh
MHEHHS HECKOJIbKUX JIFOJICH;

BHITIOJHATh CBOKO 4YacTh pPabOTHI, JOCTHras KAauyeCTBEHHOTO pe3ysibTara II0 CBOEMY
HATPABIICHUIO U KOOPJAUHUPYS CBOU JICUCTBHUS C APYTUMHU YIICHAMH KOMAaH/IbI,

OLICHUBATh KAaueCTBO CBOEro BKJIaJa B OOMMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanms:

BBISIBIISITH NPOOJIEMBI B JKHU3HEHHBIX M Yy4YEOHBIX CHUTYyalUsiX, TPeOyIOIIMX il peIIeHHs
bu3nUecKux 3HAHUH;

OPHEHTHPOBATHhCS B PA3NIMYHBIX IMOJIXOJAX MPUHATHUS PEIICHUI (MHIMBHIYaJIbHOE, MPUHSATHE
peluIeHus B TpyIIe, IPUHATHE PELICHUH IPYIIIOii);

CaMOCTOSITENIFHO ~ COCTABIISITH ~ QITOPUTM  pEIICHWS (U3MUECKOW 3aJayd WM IUIaHa
UCCIEOBAaHUA C y4ETOM HMEIOIIMXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh IIpeJlaracMble BapUAHThI PEIICHHIA;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬁMOKOHTpOJIb, IMOUMOHAJILHBIA HHTEJLJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyallUu U MpeJylaraTh IUlaH €€ U3MEHEHMUS,

OOBSACHATH MPUUUHBI TOCTUKEHUS (HETOCTHIKEHUS) PE3Y/IbTaTOB JESATEIIbHOCTH, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS (PU3MUECKOTO
UCCIICIOBAaHMUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENIBCTB, M3MEHUBIIUXCS CHUTYyallUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTAaTa LEIH U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4eioBeKa B XOJE CIOpa MM AUCKYCCUM Ha HAy4yHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpHU3HABaTh CBOE MPaBO Ha OLIMOKY IpU pelieHnH GU3NYECKUX 3a]ad WIN B YTBEPKIACHUIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ MPABO JIPYroro.

NNPEJAMETHBIE PE3YJIBTATDBI

K koH1y oOy4yenust B 7 kJjacce IpeIMETHbIE pe3yIbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)aThb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3MUYECKHEe U XUMHUYECKHE SBJICHMs, HaOJIIOJEHHE, SKCIIEPUMEHT,
MO/IeJb, TUMOTE3a, €AUHUIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHUS
BemecTBa (TBEpAOE, JKHAKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBI)KEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MpPSIMOJIMHENHHOE), TPAaeKTOpuUs, paBHOJACHCTBYyIOIIas Ccuia, aehopMarus
(ympyras, iacTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;

pasnuyath sBiaeHUA (nudQy3us, TEMIOBOE JABWKEHHE YacTHI] BeLECTBAa, pPaBHOMEPHOE
JIBIDKEHUE, HEpaBHOMEPHOE JIBWKCHHME, WHEPLUs, B3aUMOJICHCTBUE TeJ, pPaBHOBECHE TBEPIBIX
TeN C 3aKperyIEHHONW OChIO BpallleHus, Nepeayda JaBieHUs TBEPABIMU TellaMU, KUJIKOCTSIMHU U
razamu, armMoc(epHoe IaBlieHHE, IUIaBaHHE TeJ, MPEBPALICHUS MEXaHHMYECKOW SHEPruH) I10
ONMMCAHUIO HMX XapaKTepHBIX CBOICTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3NYECKUX SIBICHHM B OKpYKalOIIeM MHpE, B TOM
ymciie (pU3NYecKue SBICHUS B MPUPOAE: MPUMEPHI ABMKEHUS C Pa3IMUYHBIMH CKOPOCTSIMH B
JKUBOM W HEKHMBOW IIPUPOAE, INEHUCTBHE CHUJBI TPEHHS B IPUPOAE U TEXHUKE, BIIASIHUE
aTMoc(epHOro IaBieHUs Ha KUBOM OpraHu3M, IUIaBaHHE pbIO, pblYaru B TeJe YejoBeKa, Mpu



9TOM NEPEeBOAUTH MPAKTUYECKYIO 3ajadyy B y4eOHYIO0, BBIIESATH CYIIECTBEHHBIE CBOMCTBa
(mpu3HaKM) PU3NYECKUX SIBICHUH;

ONKCHIBATh H3YYCHHBIC CBOMCTBAa Tel U (U3MUecKHe SBJICHHS, HCIHOIb3Yys (PU3NYECKUE
BENIMYMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSS CKOPOCTD,
CUJIa yIIPYyroCTH, CUJIA TSDKECTH, BEC Tella, Cujla TPEHUs, JaBieHue (TBEPIOro Tela, KUIKOCTH,
rasa), BBITAJIKUBAIOIIAs CUJIa, MEXaHUYeCKass paboTa, MOUIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIBI,
KOA((UIIMEHT IMOJIE3HOTO JEUCTBUS MEXaHU3MOB, KHHETHYECKas U MOTEHIUAIbHAs YHEPrus),
IpU ONHMCAaHUHM TPABWIBHO TPAKTOBATH (PU3MUYECKHI CMBICI HCIOJb3YEeMBIX BEIWYHH, HX
0003HaYeHHs] ¥ €IUHULBI (PU3NYECKUX BEIUYUH, HAXOAUTH (DOPMYIIbI, CBSA3BIBAIOLINE JAHHYIO
(¢u3uUecCKy0 BETMUMHY C JPYTUMH BEJIMUYMHAMH, CTPOUTH IpadUKU U3yYCHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEIINYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKUE SBIICHUS M TPOLECCHI, HCIOJB3YS MpaBuiIa
CJIOKEHMSI CUJI (B/1OJIb OJHOW MpsiMOM ), 3aKkoH I'yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUiIo
paBHOBecHs prruara (0JI0Ka), «30J0TO€ MPABUII0» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOM
DHEpPTUH, TPU OTOM JIaBaTh CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa U 3alUCHIBATh €Tr0
MaTeMaTUYeCKOe BBIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SIBJICHUS, NMPOLIECCHl W CBOWCTBA TENl, B TOM YHWCIIE U B KOHTEKCTE
CUTyalluil MPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUNHHO-CIIEACTBEHHbBIE CBSI3H,
CTpOUTh OOBsCHEHUE U3 1—2 JOTWYECKUX IIaroB C OMOpOod Ha 1—2 HM3y4eHHBIX CBOICTBa
(GU3NIeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemiate pacu€THbIC 3a7auud B 1—2 AEWCTBHSI, UCMONB3Ysl 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIIUE
dbusnyecKkne BeIMUYMHBI: HA OCHOBE aHajIM3a YCIOBHUS 3aJauyd 3alKChIBAaTh KPaTKOE YCIIOBUE,
NOJCTABIATh (PU3MYECKUE BEIUYMHBI B (OPMYJIBI M MPOBOIUTH PACU€Thl, HAXOIUTH
CIpaBOYHBIC JaHHbIE, HEOOXOAMMBIC MJIi pEIIeHUs 3a/ady, OLEHUBATh PEATUCTHUYHOCTD
MOJIY4YeHHOW (PU3MUECKON BETUYUHBI;

pacrio3HaBaTh MpPOOJEMBbI, KOTOPblE MOXKHO PEIIUTh NMPH MOMOIIM (U3NYECKUX METOJIOB, B
ONKCAaHUM MCCIIEJOBAHUS BBIIENATH MPOBEPSIEMOe MPEAIoNoKeHHe (TMIoTe3y), pa3inyaTrbh U
MHTEPIPETUPOBATH MOJYUYEHHBIH pe3yIbTaT, HAaXOAUTh OUIMOKH B XOJI€ OIBITA, JIeNaTh BbIBOBI
II0 €ro pe3yJbTaTaMm;

IPOBOAMTH ONBITHI MO HAOMIOJAEHUIO (PU3MYECKUX SIBJICHUM WM (PU3NYECKHX CBOMCTB Tell:
dbopMynupoBaTh TMpOBEpPSEMbIE MNPEIANOIOKEHUS, COOMpaTh YCTAHOBKY M3 MPEIIOKEHHOIO
000pyI0BaHUS, 3aUCHIBATH X0 ONbITa U (OPMYIUPOBATH BHIBOJIBI,

BBIMIOJHATh MpsIMbIE HM3MEPEHUS PACCTOSIHMS, BPEMEHM, Macchl Teia, o0bEMa, CHIIBI U
TEMIEPATYPHI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB, 3aMKMCHIBATh MOKA3AHUS
npuOOPOB C YUETOM 33JaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

MPOBOANTH HCCIIEJOBAaHHE 3aBHCUMOCTH OJHOM (U3WYECKOW BEIMYMHBI OT Jpyroil c
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTU MyTH PABHOMEPHO JBMIKYILErocs Tejla OT
BPEMEHHU JIBIDKEHUS Tella, CHJIbI TPEHHs CKOJBXKEHHs OT Beca Tena, KauecTBa 00pabOTKH
MOBEPXHOCTEN TEJl U HE3aBUCHMOCTH CHJIbI TPEHHS OT IUIOUIaJN CONMPUKOCHOBEHMS TEJI, CUJIIBI
YIPYTrOoCTH OT YIJIMHEHUS MPYKUHBI, BBHITAJKUBAIONIEH CHUIIBI OT 00bEMa MOrpyKEHHON 4acTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHCHUMOCTH OT IJIOTHOCTH Teja, OT IIyOMHBI, Ha
KOTOPYIO MOTPY)KEHO TEJO, YCIOBUH IJIaBaHMS TeN, YCIOBHI paBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHWU Y4€OHOTO HCCIIEOBaHMs, COOMpPATh YCTAHOBKY M BBINNOJIHSTH
U3MEPEHUs, CleAysl NpPEeJIOKEHHOMY IUIaHy, (UKCHPOBATh PpE3yJlbTaThl MOJYYEHHOM
3aBHCUMOCTH (PU3MYECKMX BEIMYMH B BUAE MPEJIOKEHHBIX TaOnull U TrpapuKoB, AeNaTh
BBIBOJIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYUH (IJIOTHOCTH BEIECTBA JKUIKOCTH U
TBEPAOrO Teja, CUla TPEHMsI CKOJIBXKEHHUS, [aBICHUE BO3[yXa, BbITAIKUBAIOLIas CuUia,
JeiCcTByIomas Ha MOTPYXKEHHOE B JKUAKOCTh TeIo, KOA(P(GULIMEHT MOJIE3HOTO JeHCTBUS
IIPOCTBIX MEXAHU3MOB), CJIEAys NPEUIOKEHHONM MHCTPYKLIMM: IIPU BBIIOJHEHUU H3MEPEHUN
coOuparTh SKCIIEPUMEHTATILHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHHUE UCKOMOMN BEIHUYUHBI,
coOIII01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHUEM;



yKa3bIBaTh IMPHUHIMIBI JEHCTBUS NMPHOOPOB M TEXHHYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIONIUECS COCY b, OapOMETp, phlyar, MOJABUKHBINA U HETIOABUKHBIN OJIOK,
HaKJIOHHAsSI TUIOCKOCTB;

XapaKTepu30BaTh MPHUHLUIBI JEHCTBHS W3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OMopoil Ha WX onucaHus (B TOM 4HCIe: TNOAIIMIHUKH, YCTPOWCTBO BOJONPOBOJA,
THIPABINYECKUIl MPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoOMETp), HCIIOIb3Ys
3HaHUS O CBOWCTBaX (PHU3MUECKUX SBICHUH M HeoOXonumble (U3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTE TMPUMEPHI (HAXOIUTh WHPOPMALHUIO O MPHUMEPAX) MPAKTUYECKOTO HCIIOIb30BAHUS
¢u3nUecKrux 3HaAHWI B TOBCEAHEBHOM JKMU3HU JUIS oOecrieueHus: 6e30MacHOCTH pu 00pameHnn
¢ mpubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3/0pOBbS U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPY)KAIOLIEH Cpee;

OCYIIECTBIISATH OTOOP HMCTOYHMKOB HMH(OpManuu B VHTepHETE B COOTBETCTBUH C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUH M MYTEM CpPaBHEHUS pa3IMYHBIX
MCTOYHUKOB BBIJIENIATh MHPOPMAIIUIO, KOTOpasi SBISAETCS MPOTUBOPEYMBON HIIM MOXKET OBITH
HEJIOCTOBEPHOMN;

UCTIOJIB30BaTh TPHU BBINIOJHEHWH Y4YEOHBIX 3aJaHWil HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
($U3MIEeCKOr0 CoAep)KaHus, CIPABOYHBIE MaTepUaibl, pecypchl cetd HTepHeT, BiajeTb
npuéMaMi KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHHs HMHGOPMAIMH M3 OIHOW 3HAKOBON
CHCTEMBI B JIPYTYIO;

CO3JaBaTh COOCTBEHHbBIC KpaTKHE IHMChbMEHHBIE M YCTHBIE COOOIIEHWS Ha OCHOBE 2-3
MCTOYHHMKOB MH(POPMAIH (PU3HMYECKOTO COAEPKaHMS, B TOM YHCIIE ITyOJINYHO JIeNaTh KpaTKue
COOOIIeHNsT O pe3yabTaTaX IMPOEKTOB WM YYEOHBIX HCCIEIOBAHHA, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN anmapar Kypca (H3UKH, COMPOBOXIATh BBICTYILICHUE
MPE3EHTALNE;

IPY BBIIIOJHEHUH Y4EOHBIX NMPOEKTOB U UCCIEIOBAaHUN paclpeensaTh 00s13aHHOCTH B TPYIIIE B
COOTBETCTBUHM C TIOCTAaBJICHHBIMM 3a/ladaMH, CJEAUTh 32 BBIMOJHEHHEM IUIaHa JACWCTBU,
aJICKBaTHO OILIEHUBATh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TPYIIIbI, BBICTPAUBAThH
KOMMYHHKaTHBHOE B3aMMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHUX.

K koH1y oOy4yenust B 8 ki1acce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI OTpa)aTb
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

HCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABM)KEHHE aTOMOB U MOJIEKY,
arperaTHble COCTOSHHS BEILECTBA, KPUCTANIMYECKUE U aMOp(Hble Tena, HaCHILEHHBIA |
HEHACHIIIICHHBII Tap, BI&KHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHsSS DHEPIHUs, TEIJIOBOM
JIBUTATEINb, AJIEMEHTAPHBIN JIEKTPUYECKUN 3apsl, D3JEKTPUYECKOoe TIoje, MPOBOJHUKU U
JUBJICKTPUKH, TIOCTOSHHBIHN 3J€KTPUYECKU TOK, MArHUTHOE TOJIE;

pa3inyath sIBIeHU (TEIJIOBOE pacUIMpeHue U cKaTue, TeIionepeaaya, TerIoBoe paBHOBECHE,
CMauyuBaHMe, KalWJUIIpHbIC SBJICHUS, UCIIApEHHEe, KOHACHCAIMS, IIaBIeHUE, KPUCTAIN3aIUs]
(oTBepaeBaHUE), KHUIEHHE, Terulonepeaaya (TEIIONpPOBOIHOCT, KOHBEKLHS, HW3IyYEHHE),
AIIEKTpHU3alMs TeJ, B3aUMOJEHCTBHE 3apsoB, ICHCTBUS AIIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBHE MarHUTHOTO TOJIS HAa MPOBOIHUK C TOKOM,
AJIEKTPOMArHUTHAs WHAYKLMS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE H3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM
yucie pusnueckue siBICHUS B MPUPO/IE: MOBEPXHOCTHOE HATSDKEHUE U KalMJUIAPHBIE SIBICHUS B
HpUpPOJE, KPUCTAIUIBI B Iipupoae, usinyuenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI,
oOpa3oBaHHe pOCHI, TyMaHa, WHEs, CHEra, OJJEKTPUYECKHE SBICHHSA B aTMmocdepe,
JIEKTPUUYECTBO KHMBBIX OPraHM3MOB, MarHUTHOE Toj€ 3eMiH, JApeid MomocoB, poiib
MarHUTHOTO TOJS s JKU3HM Ha 3emiie, TOJSIpHOE CHUSHHE, HpU 3STOM TEPEBOIUTH
MPaKTUYECKYI0 3a7ady B y4eOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3nUeCKUX SBICHUIA;



ONUCBHIBATh H3YYEHHBIE CBOWCTBA TeJ M (PU3MUECKUE SBJIECHUS, HUCHONb3Yysd (u3nueckue
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTUS, KOJINYECTBO TEIUIOTHI, yeIbHAas TEINIOEMKOCTh
BEIIIECTBA, yJEJIbHAs TEIUIOTAa IUIABJICHUS, yJelbHas TeIUloTa NapooOpa3oBaHMsl, YAeIbHas
TEIUIOTa CTOpaHHs TOIUIMBA, KOX(PQHUIMEHT IOJE3HOTr0 JACWCTBUS TEIUIOBOM MAIWHBI,
OTHOCHUTENIbHAS BIIQKHOCTb BO3JlyXa, OJJEKTPUYECKMH 3aps], CHJIa TOKa, 3JIEKTPUYECKOe
HalpsDKEHHUE, CONPOTHUBICHUE INPOBOJHMKA, YAEIbHOE CONPOTHUBICHUE BELIECTBA, paboTa U
MOIIHOCTb 3JIEKTPUYECKOT0 TOKA), IIPU OMMCAHUM MPABHIBHO TPAKTOBaTh (PU3NUYECKHH CMBICH
UCTIOJIb3YEMBIX BEJTMYMH, 0003HAYCHUS U €AUHUIBI (PU3UYECKUX BEIWYHH, HAXOAUTh (POPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (DU3MYECKYIO BEIMYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH TpaduKH
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYMH;

XapakTepu30BaTh CBOWCTBA Tell, (PU3UYECKHE SIBICHUS U MPOLECCHI, HCIOJb3Yysl OCHOBHBIC
IOJIOKEHHUS ~ MOJIEKYJISIPHO-KMHETHMYECKOW  TEOpUM  CTPOCHUS  BELIECTBA,  MPUHLUI
CYIEPIIO3ULMH OJIEH (HAa KaUECTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsia, 3akoH Oma s
yyacTka uenu, 3akoH JDxoyns—JIeHna, 3aKOH COXpaHEHHs DSHEpruH, IMpH 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIIMCHIBATH €0 MATEMaTHYECKOE BBIPAKEHUE,

OOBSICHATh (PU3MUECKHE MPOLIECCHl U CBOICTBA Ted, B TOM 4YHCIE M B KOHTEKCTE CUTYaIHii
IPAaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUYMHHOCIEICTBEHHBIC CBS3H, CTPOUTH
o0bsicHeHHe M3 1—2 JIOTMYECKUX IIaroB C OMopoil Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3a1a4d B 2—3 NEMCTBUS, MCIONB3YSI 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyecKkue BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBHUS 3aJaud 3alMChIBaTh KpPaTKOE YCIIOBUE,
BBISBJIATh HENOCTATOK JAHHBIX Ui pelleHMs] 3aJa4yd, BbIOMpaTh 3aKOHbI M (OPMYIIbI,
HeoOXoauMble Al €€ pelleHUs, NPOBOAUTh PAacyE€Thl M CpPaBHUBATh IMOJIYYEHHOE 3HAUCHUE
(bu3M4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MHPOOJIEMbI, KOTOPbIE MOKHO PELIUTh NpPU MOMOIIM (PU3MUYECKUX METOJIOB,
UCIIOJNIb3YSl OIMCAaHUE MCCIEI0BaHUs, BBIIEISATH IMPOBEPSEMOE IPEANOJIOKEHUE, OLIEHUBAThH
IIPABWJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIAaTh BBIBOIBI,

IPOBOAMTH OMBITHl MO HAOMIOAEHUIO (PU3MUECKUX SIBICHUN WM (U3NYECKUX CBOMCTB Tel
(kanwinsipHbIE SIBJIEHUS, 3aBUCHMOCTb JABJIEHUS BO3JlyXa OT €ro o0béMa, TeMmIepaTyphl,
CKOPOCTH TIpOIlECCa OCTBIBAHWSA M HAarpeBaHUs IpU M3IYYEHMHM OT IBETa H3JIy4arollen
(moryomaronei) MOBEPXHOCTH, CKOPOCTh MCIApEHUs BOJbI OT TEeMIepaTypbl >KUJIKOCTH U
wionaan €€ MOBEPXHOCTH, MIEKTPU3ALHKA TEI U B3aUMOACHCTBHE IJIEKTPUUYECKUX 3apsOB,
B3aMMOJICHCTBHE TOCTOSIHHBIX MAarHWTOB, BU3yaJlW3allisi MAarHUTHBIX IOJIEH TOCTOSHHBIX
MarHuToB, ACWCTBHMsSI MarHUTHOIO TOJS Ha IPOBOJHHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHUTa,
CBOMCTBa  DJIEKTpOJBUraTeNis  IOCTOSIHHOTO  TOKa):  (opMmynupoBaTh  IpOBEpsieMble
IPENONI0XKEHUs, COOMpaTh YCTaHOBKY W3 TPEAJIOKEHHOTO O0OpYHOBaHMs, OMHMCHIBATH XOJ
ombITa U (POPMyYIHPOBATH BHIBOBL;

BBITNIOJHATh IPSIMBIE HM3MEPEHUS TEMIEPATYpPbl, OTHOCUTEIBHOW BIIAKHOCTU BO3/yXa, CHUJIBI
TOKa, HANpsHDKEHUS C MCIOJIb30BAaHUEM AaHaJOTOBBIX NPUOOPOB M JATYMKOB (PUBUYECKHUX
BEJIMYMH, CPAaBHUBATDH PE3YJIbTAaThl U3MEPEHU ¢ yUETOM 3a/1aHHOM a0COIIOTHOM MOrPEIHOCTH;
IPOBOJIUTH HCCIEIOBAaHUE 3aBHUCHUMOCTU OJHOM (M3MYECKON BEIMYUMHBI OT JApPYrod ¢
UCITIOJIb30BAaHUEM TPSMBIX HM3MEpPEHHH (3aBHUCUMOCTH COINPOTHBIEHUS MPOBOJHHKA OT €ro
JUTMHBI, MJIOLIAN MOMEPEUYHOTO CEYEHUS U YIeIbHOTO COMPOTHBIICHUS BEIIECTBA MPOBOAHUKA,
CHJIBI TOKA, WAYIIETO Yepe3 IMPOBOJHUK, OT HANpPSDKEHUS Ha IMPOBOJHUKE, HCCIEIOBAHUE
[OCJIEIOBATEIBHOTO M NApaJlJIeIbHOTO  COEAMHEHUIl  NPOBOJHUKOB):  IUIAHUPOBATh
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIIEAYS MPEI0KEHHOMY IIJIaHYy,
(GuKCUpOBaTh PE3yabTAThl MOJYYEHHONH 3aBUCUMOCTH B BUAE TaOmuI] U rpaduKoB, AenaTb
BBIBOJIbI 110 p€3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTH KOCBEHHBIC MU3MEPEHMsI (pU3MUECKUX BeNIWUMH (yIelbHas TEIUIOEMKOCTh BEIECTBa,
COIIPOTHBJICHUE TMPOBOJHUKA, pab0oTa M MOIIHOCTh HJEKTPUYECKOTO TOKA): IJIAHUPOBAThH
U3MEpPEHUs, COOMpaTh KCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIeysl PEATIOKEHHON HHCTPYKLIUH, U
BBIUNCIIATH 3HAUEHNUE BEIUUUHBL,



co0JTII01aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;
XapakTepu30BaTh MPHUHLUIBI JACUCTBUS HM3YYEHHBIX NPHOOPOB U TEXHHUUYECKUX YCTPOICTB C
OMOpoil Ha WX omucaHusa (B TOM YHUCIE: CHCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, HapoBas
TypOMHa, aMIepMeTp, BOJbTMETP, CUETUMK IJIEKTPUUYECKON SHEPruH, 3JIEKTPOOCBETHTEIbHbBIC
npuOOpbI, HarpeBaTeJbHbIE 3JEKTPOIPUOOPHI (IIPUMEPHI), IEKTPUUYECKUE IPEIOXPAHUTEIH,
3JIEKTPOMArHuT, JIEKTPOABHUraTeNlb IIOCTOSHHOIO TOKa), MCIOJb3ysl 3HAHUS O CBOICTBax
¢u3nUecKux sSBICHUNA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONCTBA M HM3MEPUTENbHbIE MPUOOPBI IO CXEMaM U
CXEMaTHUYHbIM pHUCYHKaM (KHMJKOCTHBI TepMOMETp, TEPMOC, IICUXPOMETp, T'MIPOMETP,
JIBUTaTEIb BHYTPEHHETO CrOPAaHMsI, JJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI AIEKTPUUECKUX
Lenel ¢ Mociael0BaTelbHbIM U MapajuleIbHbIM COEIMHEHUEM 3JIEMEHTOB, Pa3jinyas yCIOBHBIE
0003Ha4YEeHMSI DJIEMEHTOB IEKTPUUYECKUX LIETIEH;

IPUBOAUTH NMPUMEPHI (HAXOJUTh MHPOPMALKIO O MPUMEPax) MPAKTUYECKOIO HMCIIOJIb30BaHMS
¢u3nUecKrux 3HaHUH B OBCEAHEBHOM >KHU3HHU JUIsl oOecriedeHus: 6€30MacHOCTH Ipu 00palleHun
¢ mpuboOpaMu U TEXHUYECKHMH YCTPOHCTBAMHU, COXPAHEHHsS 370POBBS M COOJIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpene;

OCYIIECTBIISATh TMOMCK HH(pOpMaruu (U3NIECKOro cojepkaHus B HTepHETE, Ha OCHOBE
UMCIOIUXCA 3HAHUH W TYyTEM CpaBHEHHS JOMOJHUTEIBHBIX HMCTOYHHKOB BBIACTATH
UH(pOPMaLIKIO, KOTOpas SBJISAETCS IPOTUBOPEUNBOM UM MOKET ObITh HEIOCTOBEPHOM;
UCTIOJB30BaTh TPHU BBINIOJHEHWH Y4YEOHBIX 3aJaHWil HAy4YHO-TIOMYJSIPHYIO JIUTEPAaTypy
(GU3MIeCKOr0 CoAep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtd HTepHeT, BiajeTb
npuéMaMM KOHCIIEKTUPOBaHMS TEKCTa, ImpeoOpa3oBaHus HMHGOpMAlMU M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NMUCBMEHHbBIE U KPAaTKUE YCTHBIE cOOOIIEeHUs, 000011ast nH(pOopMaLHio
U3 HECKOJIBKMX MCTOYHHMKOB (PU3UYECKOTO CO/AEPIKAHUs, B TOM YHUCIIE MyOJIUYHO MPECTABIAT
pe3ynbTaThl TMPOEKTHOW WM MCCIEI0BAaTENbCKOM JEATENbHOCTH, IMPU 3TOM TIPaMOTHO
UCIIOJIb30BaTh U3yYEHHBIM MOHATUIHBIN anmapar Kypca (U3MKH, CONPOBOXKIATh BHICTYIJICHHUE
MPE3EHTALNEH;

IPU BBINOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEOBaHUN (PU3MUECKUX MPOLECCOB paclpeiensTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABICHHBIMHU 33J]a4aMH, CIICJIUThH 33 BBITIOJIHEHUEM
IUlaHa JIeHCTBUM M KOPPEKTUPOBaTh €ro, aJeKBAaTHO OLIEHUBaTb COOCTBEHHBIM BKIIAJ B
NeSITeTbHOCTh ~ TPYIBL,  BBICTPAUBAaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, IPOSBIISSA
TOTOBHOCTb pa3peliath KOH(MIUKTHI.

K koHy oOyuyenust B 9 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE JIOJKHBI OTPa’KaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

WCIIOJIb30BATh MOHATHUA: CUCTEMA OTCUYETA, MAaTepUATIbHASI TOYKA, TPAEKTOPHSI, OTHOCUTEIHHOCTD
MEXaHUYECKOT0 JIBHOKEHUA, nedhopmarus (ympyras, TJIACTUYECKas ), TpEHue,
[EHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3KH, HEHTP TKECTH, aOCOTIOTHO
TBEPJIOE TEJIO, IICHTP TSHKECTU TBEPIOTO TEla, pABHOBECHE, MEXaHMUECKHE KOJIeOaHMsI ¥ BOJIHEI,
3BYK, HH(pA3BYK U yIbTPa3BYK, DJIEKTPOMATHUTHBIE BOJIHBI, IITKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBeT, OIM30PYKOCTh U JTaJTbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS W TOTJIONIEHUs, anbda, OeTa- u
raMmMma-u3JIy4eHHsi, U30TOIbI, siACpHAst SHEPreTHKA;

paznuyaTh  SBJICHUS (paBHOMEPHOE M  HEPAaBHOMEpPHOE TMPSIMOJMHEWHOE JBHKCHHE,
PaBHOYCKOPEHHOE TMpSMOJIMHEHHOE JBUXXEHHE, CBOOOJHOE TMaJleHue TeJ, PaBHOMEpPHOE
JIBUKEHHE IO OKPY>KHOCTH, B3aMMOJICHCTBUE TeJ, PEaKTUBHOE [BIKEHHE, KojebaTelnbHOE
JIBUKEHHE (3aTyXalollue U BbIHY)XJIEHHbIE KoJieOaHMsI), PE30HAHC, BOJIHOBOE JIBUYKEHUE,
OTpa)KE€HUE 3BYKa, MPSIMOJIIMHEMHOE pacHpoCTpaHEHUE, OTPaKEHUE U TMPEIOMJICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpPAKEHHME CBETa, Pa3soKeHHE Oeloro cBeTa B CHEKTP M CIOXKEHHE
CIEKTPAJbHBIX IIBETOB, AUCIEPCHs] CBETA, €CTECTBEHHAas PaJMOAKTUBHOCTh, BO3SHHUKHOBEHHE
JMHENYaToro cnekTpa U3JIy4eHHs)) MO ONHCAHUI0 MX XapaKTEpHbIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINIECKOE SBIICHUE;



pacrio3HaBaTh NPOSBICHHE M3YYEHHBIX (DPU3MUYECKUX SBICHUHM B OKpY’)KalolleM MHUpe (B TOM
yuciae (GU3NYECKUe SIBICHUS B MPUPOZE: NMPUIMBBI U OTJIMBBI, JABMKEHHE TutaHeT COJIHEYHOM
CHCTEMBl, PEaKTHUBHOE JBUXKCHUE >KUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHHUE, CEMCMMYECKHE BOJIHBI, IIyHAMH, 3XO0, LIBETAa TeEJ, ONTUYECKUE SIBJICHUS B
npupoje, Ouojoruyeckoe AEWCTBUE BHUAUMOIO, YIbTPa(UOJIETOBOIO U PEHTTEHOBCKOTO
U3Yy4YeHUH, €CTECTBEHHBIH pPaJUOAKTUBHBIA (OH, KOCMHYECKHE Jy4Hd, paJnOAKTHBHOE
U3Iy4YE€HUE MPHUPOJIHBIX MHUHEpAIOB, JEHCTBHE pPAJMOAKTUBHBIX M3JIyY€HUH Ha OpraHusm
YeJI0BEKa), IIPU 3TOM TEPEBOJUTDH MPAKTHUYECKYIO 3a/1a4y B y4eOHYI0, BBICTSATH CYIIECTBECHHbIE
cBoMcTBa (MPU3HAKHN ) GU3HUECKHUX SBICHHM;

ONKCHIBATh H3YYEHHBIC CBOWCTBA Tl W (PU3MUECKUE SBJICHUS, HUCHONB3Yys (hu3mueckue
BEJIMYMHBI (CPEHSAS U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
nepeMelleHe, MyTh, YIJaoBas CKOPOCTb, CWJIa TPEHMs, CWJIa YIPYroCTH, CHJIA TSDKECTH,
YCKOpPEHHE CBOOOJHOTO TAACHHs, BEC TeJa, MMITYJIbC Tea, MUMITYJIbC CHJIbI, MEXaHHYeCKas
paboTa M MOIIHOCTh, NOTEHIMAJIbHAS 3HEPrUs Tela, MOJHATOrO HaJ MOBEPXHOCTBIO 3E€MIIH,
NOTEHLMAJIbHAsL SHEPrUsl CXKAaTOW MpPYXKUHBI, KHHETHYECKas SHEPrus, IOJIHAsg MEXaHWYecKas
SHeprus, NepuoJ M 4acTroTa KoyieOaHWH, JUIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTh CBETa, IOKa3aTellb IMPEJOMIIEHUS Cpelbl), IPU ONUCAHUM INPABUIBHO TPAKTOBATh
(Gu3nuecKuil CMbICT UCHOIb3YEMBIX BEJIMYUH, 0003HAUCHHS U €JUHULBI (U3NUYECKUX BEIHYMH,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PHU3UYECKYIO BEITMUMHY C IPYTHMHU BEIMYMHAMM,
CTPOUTH I'paMKH U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBICHHS UM TPOLECCH, HCIOIB3yS 3aKOH
COXpaHEHUs YHEPIHH, 3aKOH BCEMUPHOTO TATOTEHMS, IPUHLUII CYNEPIIO3ULIUU CUJI, TPUHLIUII
oTHocutTenbHOCcTH ['anmuiiesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS HMIYJIbCA, 3aKOHBI
OTpPaXKEHMsI U TPEJIOMIIEHHS CBETa, 3aKOHbI COXPAHEHHUs 3apsJ0BOI0 M MAacCOBOIO YHCEN IpPH
AJICPHBIX peaKIMsX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMCHIBATh €ro0
MaTeMaTUYeCKOE BbIPAKEHUE;

OOBSICHATh (PU3MUYECKHE MPOLECChl U CBOICTBA Ted, B TOM 4YHCIE M B KOHTEKCTE CUTYaIUii
IIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUYNHHO-CIEACTBEHHBIE CBSI3U, CTPOMUTH
00BsicHEeHHE U3 2—3 JIOTUYECKHUX IIaroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7a4n (OMUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHMI), HCIIOIB3YS 3aKOHbI
U Qopmyibl, cBs3bIBarolMe (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHajM3a YCIOBUS 3a7auu
3aMMChIBaTh KPaTKOE YCJIOBHE, BBIABIATh HEJOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOMPAThH
3aKOHBI M (OPMyJIbI, HEOOXOIUMBIE MJIi PpEUIeHHs, MPOBOAUTH pPACUETHI M OLIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHHs! (PU3MUecKoi BEIMUMHBI,

pacro3HaBaTh MNpPOOJIEMBbI, KOTOPbIE MOXHO PEHIMTh MpPU MOMOLIM (U3HYECKUX METOOB,
HCIIOJNIb3YSl OIMCAaHUE MCCIIEIOBAaHUs, BBIIEISTH IPOBEPSEMOE IPENAINOJIOKEHNEe, OLIEHUBATh
NpPaBUIBHOCTh TOPSAIKA TMPOBEICHHUS] MCCIEIOBAaHUS, JIeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJI0IEHUH U OIBITOB;

IPOBOJUTH OMNBITHl MO HAOMIOAECHUIO (PU3WYECKUX SIBICHUH WM (PU3MYECKHX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHMs HPHEPIUH, 3aBUCUMOCTH IEPHOAA
Kosie0aHuM MPYKUHHOTO MasTHUKA OT MaccChl rpy3a U *KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD
OT aMIUIMTYIbl MalblX KojeOaHWid, NMPsAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, Pa3JIoKEHHE
Oenoro cBera B CIEKTp, M3YYEHHE CBOMCTB H300pa)K€HUS B IUIOCKOM 3€pKajlle U CBOWCTB
u300pakeHusl mpeaMera B coOuparoleil JmH3e, HaOJI0JeHUE CIUIOIIHBIX M JIMHEHYaThIX
CIIEKTPOB H3JIYYCHHS): CaMOCTOATEIbHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa
000pyI0BaHUS, ONMCHIBATh XOJ] OIBITA U €r0 Pe3yabTaThl, (HOPMYIHUPOBATH BBIBOIBI;

IPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 HMPSIMBIX HW3MEPEHUH, OINpeNeliss CpeJHee 3HaueHHe
HU3MEpsSieMO BEIMUMHBI ((POKYCHOE pacCTOsTHUE coOMparomel JUH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEepUTENHLHOr0 Ipudopa);

IPOBOJUTH MCCJIEOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEIWYMH C HMCIOJb30BAaHHEM IPSMbIX
U3MepeHuil (3aBUCUMOCTD IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBIKEHHH 0€3 HayaJbHON



CKOpOCTH, Iepuoja KojeOaHUi MaTeMaTHMYeCKOro MAasTHUKA OT JUIMHbl HWUTHU, 3aBUCHUMOCTH
yria OTpakKeHMsI CBETa OT yIVIa MaJIeHUs U YyIJia MPEJIOMIIEHHs OT YIJla MMaJeHus): IUIaHUpOBaTh
UCCIIeIOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3YNbTaThl MOJYYEHHOMN
3aBHCUMOCTH (U3MYECKUX BEIWYMH B BHJAE Tabnum # rpaduKoB, AenaTh BBIBOIBI 10
pe3yJspTaTaM MCCIIEI0BaHNUS;

IPOBOJUTH KOCBEHHBIC N3MEPEHUs (PU3NUECKUX BEITUUUH (CpeHss CKOPOCTh U YCKOPEHHUE Tela
IIPY PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOJHOIO MaAeHMsl, >KECTKOCTh MPY>KUHBI,
KOO PHUIUEHT TPeHHs CKOJBKEHHs, MEXaHn4eckas paboTa M MOLIHOCTb, YacTOTa U IMEPUOJ
KOJICOAHUH MaTeMaTH4YeCKOro M NPYKMHHOI'O MAasTHUKOB, ONTHYECKas cuia coOuparouien
JMH3BI, PAAMOAKTHBHBIN (OH): IJIAHUPOBATH H3MEpPEHHs, COOMpATh AKCIEPUMEHTAIBHYIO
YCTAaHOBKY U BBIIOJHATh HW3MEPEHMsI, CIEeAysl NPEJIOKEHHOW WHCTPYKLUHU, BBIUUCITH
3HAYCHUE BEJIMYMHBI M AHAJIM3UPOBATH IIONYYECHHBIE pE3ybTaTbl € YYETOM 3aJaHHOU
[IOTPELIHOCTH U3MEPEHU;

co0uIro1aTh MpaBuiia TEXHUKH O€30I1aCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIC NPHU3HAKH H3YYEHHBIX (PH3MUECKMX MOJENeH: MaTephaibHas TOYKa,
a0COMIOTHO TBEPIOE TEJIO, TOYEUHBIH MCTOYHHUK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIEIb ATOMHOTO 5]1pa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMoOpol Ha UX ONucaHus (B TOM YHUCIE: CIMJIOMETP, AATYUKU IIOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakKeTa, 3XOJIOT, OYKH, IEpHUCKOl, (oToanmapar, ONTHYECKHUE CBETOBOJBI,
CIEKTPOCKOII, J03UMETp, Kamepa BuiabcoHa), MCHonb3ys 3HAHUS O CBOMCTBAX (PU3MUYECKHUX
SBJICHUH U HEOOXOAMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HU3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX TNPUOOPOB U  TEXHOJOTMYECKHX IIPOLIECCOB IPU  PEIIEHUU Yy4eOHO-
NPaKTUYECKHX 3aJ]]ay, ONTUYECKHE CXEMBI JUIsl IOCTPOECHUS U300pakeHUH B IUIOCKOM 3epKalie U
coOuparoIe TMH3e;

INPUBOAUTH NMPUMEPHI (HAXOJUTh MHPOPMALMIO O MPUMEPax) MPAKTUYECKOIO HCIIOJIb30BAHMS
¢u3nUecKrux 3HaHUH B MOBCEAHEBHOM >KMU3HHU JUIs oOecrieueHus: 6e30MacHOCTH Ipu 0OpaleHun
¢ mpubopaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXpPAHEHHs 3[0POBbS U COOJNIIOEHUS HOPM
HKOJIOTMUYECKOTO TMIOBEJIEHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIISATh MOUCK MHPOpMAIMN PU3NYECKOro coiepxaHus B IHTepHeTe, caMOCTOATENbHO
bopMynupys MOMCKOBBIN 3alpOC, HAXOJAUThH IYTU OINpPEAETCHHUs TOCTOBEPHOCTH MOJIYyYEHHOU
UH(OPMAalLIMU Ha OCHOBE UMEIOIIMUXCS 3HAHUN U JJOTIOJTHUTEIbHBIX UCTOUHUKOB,;

UCIIOJIb30BAaTh IpPU BBIIOJHEHUM YYEOHBIX 3aJlaHUN HAy4yHO-TIOMYJSPHYIO JIMTEpaTypy
(U3MUECKOro cojaep)kaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTtd HTepHeT, BiajeTsb
npuéMaMM KOHCIIEKTUPOBAHMSA TEKCTa, ImpeoOpa3oBaHus WHGPOpPMAlMKM W3 OJHOW 3HAKOBOH
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(OpPMALUU U3
HECKOJIbKUX HCTOYHHKOB (PU3UYECKOrO COJIEp)KaHus, MYOJIMYHO MPEICTaBISTh PE3yJIbTaThl
IIPOEKTHON WJIM HCCIIEI0BATENbCKON JI€ATENbHOCTH, IPU O3TOM TIPAaMOTHO HCIIOJIb30BaTh
M3YYEHHBII MOHATUHHBIN anmnapar u3y4aeMoro paszesna (GU3HKU U COIPOBOXK/IATh BBICTYIUICHHE
npe3eHTalmen ¢ yuéToM 0ocoOEHHOCTEH ayJTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komriecrso tacos JaeKkTpoHHbIE (HU(POBHIE)
n/n NpPorpamMmblI Bcero g;;:ﬂ‘:ﬂbﬂme II;I;’ 62:)1:;1qu1¢% oOpa3oBaTe/IbHbIE PecypChl
Pazgea 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 dusnKa - HayKa O IPUPOJIE 2 https://m.edsoo.ru/Z1V71L. 302N
1.2 OU3HYECKUE BETHUNHBI 2 1 https://m.edso00.ru/K5VOT6K4K
1.3 EcTecTBeHHOHAYYHBIH METO/] ITO3HAHHMSI 2 1 https://m.edsoo.ru/UOY1E8T7R
Hroro mo pazueny 6
Pa3nes 2. [leppoHaya/ibHbIe CBe/IeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BeliecTa 1 https://m.edsoo.ru/W1D9YOCT7F
2.2 AIBIDKCHHE 1 B3AHMOJCHCTBHE aCTHI 2 1 https://m.eds00.ru/A9I9P8SER
BEIECTBA
2.3 ‘ ArperaTHble COCTOSHHS BEIECTBA 2 https://m.edso00.ru/Q6E9JOE6G
Hroro no pazgeny 9)
Pasznen 3. /IBuskeHue U B3auMo/IeiicTBHE TeJl
3.1 MexaHUYeCcKoe ABHKEHUE 3 https://m.edso00.ru/S8Y6F5F71
3.2 Wuepius, Macca, TUIOTHOCTD 4 1 https://m.edso00.ru/C318B7U3M
3.3 Cuna. Bugaes! cun 14 1 2 https://m.edso0.ru/Q0M2I0R30
Hroro no paszneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB
4.1 Jlapene. llepeniata AaBICHHA TBEPIEIMI 3 https://m.eds00.ru/X9P8I2M7R
TEJIAMH, KUAKOCTSIMU W Ta3aMH
4.2 JlaBieHue KHUIKOCTH 5 https://m.edsoo.ru/Z9F3WO0R9Z
4.3 ATMmochepHOe TaBIeHHE 6 https://m.edso00.ru/Q8S1E3W1Q
4.4 JIeHCTBUE KHIKOCTH H ra3a Ha NOrpyXKEHHOE 7 2 3 https://m.eds00.ru/X1N1Q1T1K
B HHX TEJIO
Hroro no pazgeny 21

Pa3nen

5. Padora u MOIIIHOCTH. DHeprus




5.1 Pabora n MoniHOCTB 3 1 https://m.edso00.ru/Q5A4L8M8W
5.2 ITpocThic MeXaHU3MBbI 5 1 https://m.edsoo.ru/P3H8TOG5W
5.3 MexaHuuecKas SHEPrHs 4 1 https://m.edsoo.ru/KOP8FIMSI
Hroro no pazueny 12
PesepBHOE Bpems 3 https://m.edsoo.ru/V1S2D2X6R
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12




8 KJIACC

HaunmenoBanmue pa3xesioB 1 TEM

KoauuyecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/n NMporpaMmblI Bcero :f;;;l::ﬂbnme ;I;’ﬁtlii?qeume o0pa3oBaTejIbHbIe PecypChl
Paznen 1. TenioBble siBJIEHHUS
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edso0.ru/F5SE6H2VI1R
1.2 TernoBble MpoIecCh 21 1 5 https://m.edsoo.ru/F712M902V
Hroro no pazueny 28
Paznen 2. DaekTpuyecKue 1 MArHUTHBIE SIBJICHUS
2.1 aﬂeKTqueCKﬂg 3apA/Ipl. 3APSKCHHBIC TE/A 7 1 https://m.edsoo.ru/B7Y8RIABA
U MX B3aUMOJEHCTBUE
2.2 [TocTOSTHHBII AJIEKTPUYECKUI TOK 20 2 7 https://m.edso00.ru/O5S3Y2N0J
2.3 MaruuTHEIE SIBICHUS 6 1 15 https://m.edso00.ru/V2V6P6T3S
2.4 DJIEeKTPOMAarHUTHAS HHTYKIIUS 4 https://m.edsoo.ru/\V7C3B4P8F
Hroro no pazneny 37
PesepBHOE Bpems 3 https://m.edsoo.ru/C8J6U6B7I
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 145




9 KJIACC

HaunmenoBanmue pa3xesioB 1 TEM

KoauuyecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/n NMPOrpamMMbI Bcero :f;’;;l::ﬂbnme :)I:)ﬁz:)l;::qeckue oOpa3oBaTe/IbHbIE pecypchl
Pa3nen 1. Mexanuveckue siBJIeHUS
1.1 Mexaruseckoe ABDKERHE H CHIOCOOK €r0 10 1 https://m.edso0.ru/T8L5V2HA4Q
OIMCaHUs
1.2 BzaumoneiicTBue Ten 20 1 3 https://m.edso0.ru/B2A2F6J70
1.3 3aKOHbI COXPaHCHUS 10 3 https://m.edso0.ru/TOI6K2G3M
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJe0aHUS U BOJHBI
2.1 MexaHudeckue KojaecOaHus 7 3 https://m.edsoo.ru/R914YOM6Z
2.2 MexaHU4YeCKUe BOJIHBL. 3BYK 8 1 3 https://m.edso0.ru/I9K8U1N8M
Hroro no pazneny 15
Pa3nes 3. Di1eKTPOMArHUTHOE 10JIe M 3JIEKTPOMATrHUTHbIE BOJTHBI
3.1 UICKTPOMATHHTHOE [IOJIE i 6 2 https://m.edsoo.ru/E309B1Z2L
3JIEKTPOMArHUTHBIC BOJIHBI
Hroro mo pazueny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
4.1 3aKOHBI PACIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIMH3BI ¥ ONTHYECKUE MTPUOOPEI 6 3 https://m.edsoo.ru/Z8D1B7TOV
4.3 PaznoxxeHne 06e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/Z9X0C2NOL
Hroro no paszneny 15
Pa3nen 5. KBanTOBBIC SIBJICHUA
5.1 Hcnyckanue u MOTIONIEHUE CBETa aTOMOM 4 1 https://m.edso0.ru/R6VV4J7V8S
5.2 CrtpoeHne aTOMHOTO sipa 6 1 https://m.edso0.ru/L3EOT6R2Q
5.3 SnepHble peakiuu 7 1 1 https://m.edso00.ru/Q4D3Z0R7M
Hroro no pazneny 17
Pasnen 6. [ToBTopuTEe1bHO-00001IAK01IIMIT MOAYJIb
6.1 [ToBTOpEHUE U 000OIICHUE COACPIKAHUS 9 2 https://m.eds00.ru/0O7S0Z6M3I
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