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(nporokon ot 21.08.2026 r. Ne4) MBOY VBK «lllkonbHas akageMus

uM. Manbuesa A.U.»
ﬂmz/ B.E. Kocenko
25.08.2026 r.
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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHuws W KoHIENmmu mpenojaBaHus y4eOHOTO
npenmeta «Ou3nKa.

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOIT
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHbix B PI'OC OO0, a Takke ¢ ydeToM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpenojaBaHusl y4eOHOTro
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpTaHU3alMI0O H3YyYeHHUs (U3MKH Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOydeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJMETOB HA YPOBHE OCHOBHOTO 0011er0 00pa3oBaHusl.

[Iporpamma no (u3mnKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), MpenjgaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUSA MPEAMETHOTO COJCpXKaHUS M Y4YeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma o ¢usuke pazpadboTaHa C LETbI0 OKa3aHHUs METOANYECKON TOMOIIU YYUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®u3rKa SBISETCS CUCTEMOOOPA3yIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE IPOILIECCOB M SIBICHUH, U3y4aeMbIX XUMUEH,
Ouonorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOrOo MeToj]a
MO3HAHUS, TO €CTh CII0C00a MOMYYEeHHUs JOCTOBEPHBIX 3HAHUH 0 MUpe.

OpnHa u3 rNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHus
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TI'PaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpearojaraeT OBJAJEHUE CIETYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb!

® HAy4YHO OOBACHATH SIBICHUS,

® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® UHTEPHPETUPOBATH JAaHHBIC U UCIIOIB30BATh HAYYHBIC JOKA3aTENbCTBA JIJIsl TOTYYSHHS

BBIBOJIOBY.
[lenn wm3yuyenus ¢U3NKK HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs OMpENEICHBI B
KOHIICTIIUM IpernojiaBaHus ydeOHoro npeaMera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3alMIX
Poccuiickoit @enepanuu, pean3yonux OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOTPAMMBI.
Llenu u3ydyenus GU3MKU:
e npuoOpeTeHHe HUHTepeca W CTpemJieHUs OOydaloIIUXCcsi K HaydHOMY H3YYEHHIO
TPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE MPEIACTABICHUA O HAyYHOM METOJe TMO3HaHUs U (QopMUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ysibTaTa U3y4yeHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEJCTABICHUNA O PONU (HUBMKU JIJIs1 Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;



® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mpodeccnoHaTbHON
JIeSATeTLHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K JaJIbHEHIIIEMY 00YUEHHUIO B 3TOM
HaTPaBIICHUU.

JloctuxeHne S3TUX Ieliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICAYIOUINX 3a/1a4:

e npuoOpeTeHHe 3HAHUA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,

TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e nnpuoOpeTeHHe YMEHUH ONHCHIBAaTH W  OOBACHATH (PU3UYCCKUE SBICHHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEUICHHUS NPOCTEHIINX pPAaCYETHBIX 3aJad4 C HCIOJIb30BaAHUEM

buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHEC YMEHUU HaONIONaTh TMPUPOIHBIC SBICHUS W BBINOJHATH  OIBITHI,

naboparopHble pabdOThl M SKCICPUMEHTAIBLHBIC HCCICIOBAHUS C HCIIOIH30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;
® OCBOCHHE INPUEMOB pabOTHl ¢ WHpOpMaIed (U3MUECKOTO COJNEPIKaHUs, BKIIIOYAs
UH(GOPMAIIMI0O O COBPEMCHHBIX JIOCTIDKEHUSX (HU3MKH, aHAIU3 W KPUTHUYECKOE
OlLICHUBaHHE WH(OPMALINH;
® 3HAKOMCTBO cO cepamu mpodeccCHOHATLHOM ACSITETLHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMHU Ha JOCTHIXKEHUSAX (U3HUECKOM
HayKH.
OO1iee ynclo 4acoB, pEKOMEHJAOBAHHBIX NJIS M3Y4YeHUs (U3UKH Ha 0a30BOM YPOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hefeni0), B 8 kiiacce — 68 yacoB (2 yaca B HE/IEIIO),
B 9 kiacce — 102 gaca (3 4yaca B HeZIeo).

[Ipemnaraemerii B mporpamMme 1O (HU3MKE TEpeUYeHb J1a00paTOPHBIX pPabOT U OIBITOB
SBIISIETCS PEKOMEHIaTEIbHBIM, YUYUTEIb JIelaeT BBIOOP MPU MPOBEACHUN Ta0OPATOPHBIX padoT U
OTIBITOB C YU4E€TOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00y4aromInXCs, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJIaHuH, peJIaraéMbIX B paMKax OCHOBHOT'O TOCYIapCTBEHHOTO dK3aMeHa 1Mo (hU3HKE.

COIEPKAHUE OBYYEHUS

7 KUIIACC

®Du3uka v eé poJib B IO3HAHUM OKPY:KAOIIEr0o MUpA.

®usznka — Hayka O mnpupone. fBneHus npupoabl. DuU3NUECKUe SBICHUA: MEXAHHYECKHE,
TEIIJIOBBIC, AJICKTPUUYECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIC.

Ousnyeckue BeIMUMHBL. V3MepeHune (Qu3nmueckux BenuuuH. Dusuveckre  MpPUOOPHI.
ITorpemnocTs n3MepeHnit MexayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u npyrue ecrecTBeHHblE HAyKH HU3Y4arOT MpuUpony. EcTecTBEeHHOHayudHBI MeTOx
MO3HAHMS: HAOII0ICeHNE, TOCTAHOBKA Hay4YHOT'O BOIIPOCA, BBIIBUKEHUE TMIIOTE3, IKCIEPUMEHT 110
MPOBEpPKE THUMOTE3, OOBsICHEHHe HabmogaemMoro siBueHus. OmnucaHue (U3MUECKUX SBICHUN C
MIOMOIIBIO MOJIETIEN

Jemoncmpayuu.

1. MexaHnueckue, TeIUIOBBIC, dJIEKTPUICCKHE, MAaTHUTHBIEC, CBETOBBIE SIBJICHUS.
2. ®usnueckue MpUOOPHI U MPOIEAypa MPSMBIX U3MEPEHH aHATIOTOBBIM U ITU(MPOBHIM
npudopom.

Jlabopamopmuvie pabomuvl u onvimol.

1. Ompenenenuie LeHbI IEIEHUS IKAJIbl U3MEPUTEILHOTO MPUOOpa.

2. V3mepeHue pacCTOSIHUMA.

3. M3mepenne o0bEMa KUIKOCTH U TBEPIOTO TeIa.

4. OmpeneneHue pa3MepoB MaJlbIX Tell.

5. Hsmepenue Ttemmeparypbl MPH TOMOINM >KAIKOCTHOTO TEPMOMETpa M JIaTYMKa
TEeMIIepaTyphl.



6. IlpoBenenue umccienoBaHUs MO MPOBEPKE TMIIOTE3bI: AAbHOCTh MOJETA IMIapHUKa,
MYIEHHOTO TOPU30HTAIIbHO, TeM 00JIbIlIe, 4YeM OO0JIbIIIE BHICOTA MTyCKA.
IlepBoHaya/ibHbIE CBe/ICcHUS] 0 CTPOCHUM BelllecTBa.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. OMbIThI, JTOKa3bIBAIOUIUE AUCKPETHOE
CTpPOEHHE BELLECTBA.

JIBrkeHune yactul BemecTa. CBA3b CKOPOCTH JABUKEHUS YaCTHUL C TeMIlepaTypoil. bpoyHoBckoe
nBIKeHue, muddysus. BzaumoaeiicTBrue 4acTHIl BEIIECTBA: MPUTHKEHUE U OTTAIKUBaHHE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOEHHUE T'a30B, KUIAKOCTEH U TBEPHAbIX (KPUCTAIMUYECKUX )
Ten. B3auMocBsA3p MeXy CBOMCTBAMM BELIECTB B Pa3HbIX arperaTHbIX COCTOSIHMSIX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

emoncmpavyuu.

1. HaGmronenne OpOyHOBCKOTO JIBHIKCHHS.

2. HaGmronenue nuddys3un.

3. HaGmionenue sBiaeHM, OODBACHSIIONIMXCS NPUTSHKEHUEM WIH OTTAJIKUBAaHUEM
4acTHUL BELIECTBA.

Jlabopamopuuvie pabomot u onvimel.

1. Ouenka quamerpa aToMa METOJOM PSIOB (C UCIONIb30BaHueM (poTorpaduwii).

2. OmbIThI 10 HAOIOACHUIO TEIJIOBOTO PACHIUPEHHUS T'a30B.

3. OnbITeI IO OOHAPYKEHUIO IEHCTBHUS CHII MOJICKYJISIPHOTO MTPUTSKCHHUS.
JBu:xeHMe U B3aNMOJeiiCTBHE TeJl.

Mexanuueckoe ABM>keHUE. PaBHOMepHOe U HepaBHOMepHOe ABukeHHe. CkopocTb. CpenHss
CKOpOCTb IIPYU HEPAaBHOMEPHOM JIBHKEHHUH. Pacuer nmyTu U BpeMEeHH JIBH>KECHUSL.

SIBnenue mHepuuu. 3aKoH MHEpLUM. B3aumoneiicTBue Ten Kak NpUYMHA U3MEHEHUS CKOPOCTH
JIBWKEHUs Tesl. Macca kak mepa MHepTHOCTH Tena. IlnoTtHocTs BemiectBa. CBsA3b IIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMa BEILIECTBA.

Cuila Kak xapakTepucTHKa B3auMmozeiicTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CUJIBI C TIOMOIIbIO TMHAMOMETpa. SIBJIeHUE TATOTEHUs U cuja TskecTH. Cuia TSKECTH Ha IpYrux
maHetax. Bec Tena. Heecomoctb. CnojkeHHe CHII, HANpaBIE€HHBIX MO OJHOM MPSIMOM.
PaBnoneiictByromas cui. Cuia tpenust. TpeHHne CKOJIbXKEHUsI U TPeHHE TOKOosl. TpeHue B mpupoe
Y TEXHHKE.

Jemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO IBHYKEHMS Tela.

2. V3mepeHne CKOPOCTH MPSMOJIUHEHHOTO JIBUKCHHSL.

3. HaGmronenue siBneHus: HHEPIUU.

4. HaOmroneHue U3MEHEHUs CKOPOCTH MPU B3aUMOAEHCTBUU TE.
5. CpaBHeHHE Macc 10 B3aUMOJICHCTBHIO Tell.

6. CnoxeHue CHII, HAITPABJICHHBIX 11O OJTHOW TIPSMOM.

Jlabopamopuwvie padbomol u onvimol.

1. OmnpeneneHunie CKOPOCTH PAaBHOMEPHOTO JIBMKEHUS (LIapuKa B >KMJIKOCTH, MOJEIU
AIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jiajee).

2. OmnpeneneHune CpeaHE CKOPOCTH CKOJBKEHHs OpycKa MM IIapuKa MO HAKJIOHHOU
IJIOCKOCTH.

3. OmnpeneneHne IUIOTHOCTH TBEPOTO TeTA.

4. OmbIThI, JEMOHCTPHUPYIOIINE 3aBUCUIMOCTh pacTshKeHUs (edopmanuu) Ipy>KHHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBKEHHUSI OT Beca Tefa
U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

JlaByieHHe TBEPABIX TeJl, ;KUIAKOCTEN U Ia30B.

HaBnenne. CriocoObl yMEHbBILIEHUS M YBEIMYEHUs AaBiieHus. JlaBneHue rasa. 3aBUCHMOCTD

JaBJICHUS Ta3a OoT oObeMa, TeMieparypsl. [lepenaya naBieHust TBEPABIMHU TETaMH, )KUJIKOCTIMU U



razamu. 3akoH [lackans. [lHeBMaTMyeckue MalIMHBL. 3aBUCUMOCTH JABJIECHUS >KUIAKOCTH OT
rryounsl. ['uapocratuyeckuii mapagokc. Coobmaromuecs cocynbl. ['uapaBimdeckue MeXaHu3MBbl.

Atmocdepa 3emnn u atMmocdepHoe naBieHue. [IpudanHbI CyIecTBOBaHUS BO3YIITHONW 000IOUKH
3emumn. OmbiT Toppuueu. U3mepenue atMochepHOro JaBieHHS. 3aBUCUMOCTh aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopst. [IpuGops! 11t u3mepenus aTMochepHOTro JaBlICHHS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromas (apxumMe0Ba) cuja.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJICHUS ra3a OT TEMIEPATYPHI.

2. Tlepenaua naBneHus )KUIKOCTBIO U Ta30M.

3. Coolmaromnecs CoCybl.

4. T'mppaBIUYECKU mpecc.

5. IposiBinenue neicTBust aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCHMMOCTb BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYXKEHHOW YacTH Tela U
IUIOTHOCTHU KUJIKOCTH.

7. PaBeHCTBO BBITAKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUKOCTH.

8. YcioBue 1uiaBaHWS TeN: IUIaBaHWE WM TOTPY)KEHHE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENa U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. UccnenoBanue 3aBUCMMOCTH Beca Tela B BoJA€ OT 00bEMa MOTrpYKEHHOH B
KUJKOCTb YacTH TeJa.

2. OmpezneneHue BHITAIKUBAIOIICH CHIIBI, JCWCTBYIOLICH Ha TeENO, MOTPYKEHHOE B
YKUJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIICH CHUIIBI, JCHCTBYIOLIEH Ha TElO B
XKUJKOCTH, OT Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJIKWBAIONICH CHIIBI, NEHCTBYIOIIEH
Ha TeJO B XKHUJKOCTH, OT 00bEMa NOrpyKEHHON B )KMJIKOCTh YaCTH TeJla U OT INIOTHOCTH
KUJKOCTH.

5. KoHctpyupoBanue apeoMeTpa WM KOHCTPYHMPOBAaHUE JIOAKUW U OINpefesieHue eé
IPY30I0ABEMHOCTH.

Pabota u MmomHOCTB. JHeprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCThb. [IpaBmiio paBHOBecus phluara.
[IpumeHeHrne TpaBWJIa paBHOBECHsS pbluara K OJIOKY. «30JI0TO€ TMPaBUIO» MEXaHUKU.
Koaddumuent nmoneznoro aevicteus (manee — KITJ[) mpocteix mexanu3MoB. [IpocTeie MeXaHU3MBI
B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunerndeckast u noteHuuanbHas sueprus. [IpeBpaiiienue ogHoro Buaa
MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. [Ipumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenennie pabOTHI CHJIBI TPEHUS TMPU PABHOMEPHOM [IBIDKEHUHM Tella IO
TOPU30HTAJILHOM MOBEPXHOCTH.

2. UccnenoBanue yciaoBHi paBHOBECHS phlyara.

3. Uzmepenune KI1J] HaKIOHHO# MIIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUSI MEXAaHUYECKOW SHEPTHUH.

8 KJIACC

TenoBbie ABJICHUS.



OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIPHO-KMHETUYECKOW TEOpHHM CTpOEHUs BellecTBa. Macca u
pazMepsl  aTOMOB ¥ MOJeKyld. OmnbIThl, MOATBEPXKAAIONINE OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPIOro, >KUIKOrO U ra3oo0pa3HOro cocTosiHMM BemiectBa. Kpucrammuyeckue u
amop¢ubie Tena. OOBsICHEHNE CBOWCTB Ta30B, KUIAKOCTEH U TBEPIABIX TET Ha OCHOBE MOJIOKECHUN
MOJICKYJISIpHO-KMHeTHUecKoi Teopun. CmauuMBaHHME U KalWUIApHBIe siBIeHUs. TermoBoe
pacUIMpEeHHE U CXKaTHE.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHXKEHHUS 4acTHIl. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHUs] BHYTPEHHEHW SHEPruu: TEIulonepeaadya W COBEpIICHHE PabOoTHI.
Bunel Teronepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUCHHE.

KonuyectBO TemioTel. VYjaenbHas TEIUVIOEMKOCTh BeHIECTBA. TeMmIO0OOMEH U TEIUIOBOE
paBHOBecue. YpaBHEHHE TemoBoro Oananca. [lnaBineHue M oOTBepAeBaHHE KPUCTAILTUYECKHX
BEIIECTB. YJelbHas TeruioTa IutaBineHus. llapooOpasoBanme W KoHAeHcamus. lcnapeHue.
Kunenue. VYaenpHas TemioTa mapooOpa3oBaHusA. 3aBUCHUMOCTh TEMIEPATypbl KHUIEHUS OT
aTMoc(hepHOTro JaBJICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus ToMBa. Y IeibHas TEII0Ta CrOpaHuUs.

[Tpunnumns! pabotsl TemnoBbix asurareneii KI1/1 teroBoro apuratens. TemioBbie JBUTATEIN U
3al[UTa OKPYKAIOIIECH CPEABL.

3aKOH COXpaHEeHUsI U MPEBPAICHHS] SHEPTUU B TEIUIOBBIX MPOIECccax.

Jemoncmpavyuu.

1. HabGmronenue 6pOyHOBCKOTO JIBHXKEHUSI.

2. HaGmronenue nuddys3un.

3. HaGmronenue siBneHUi cMauyuBaHUS M KaWUISIPHBIX SBJICHUH.

4. HabGnrogeHue TerioBOro paciiupeHust Tell.

5. 3meHeHune paBiieHUsT Ta3a 0pU HU3MEHEHUHM O00bEMa M HArpeBaHUU UIU
OXJIAXKICHUHU.

6. IlpaBuia usmepeHus TeMIEPaTyphl.

7. Bunel Temionepeaayu.

8. OxnaxaeHue Mpu COBEPIIEHUU PadOTHI.

9. HarpeBanwue npu coBepIIeHUH PaOOTH BHEITHUMU CHJIAMH.

10.CpaBHeHUe TeMIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11.HaGntoieHne KUneHusl.

12.HabnroieHre moCcTOSTHCTBA TeMITepaTyphbl PHU TIJIaBJICHUU.

13.Mojenu TenI0BbIX JBUTATENIECH.

Jlabopamopmuwvie pabomol u onvimol.

1. OnbIThl O OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OmbITHI IO BBIPAIUBAHUIO KPUCTAIIJIOB MOBAPEHHOM COM UITH caxapa.

3. OmpITEI MO HAOIIOJACHUIO TEIUIOBOTO PACHIUPEHUS Ta30B, KXUIKOCTEH W TBEPIBIX
Ted.

4. OmpeneneHue naBieHUs BO3ayXa B OaJJIOHE MITIPHUIIA.

5. OmbITH, AEMOHCTPUPYIOIINE 3aBHUCHMOCTh JaBIIEHUS BO3AyXa OT €ro oOnéma u
HarpeBaHUs WM OXJTKICHHUS.

6. IlpoBepka THMOTE3bl JIHHEWHON 3aBUCHMOCTH JUIMHBI CTOJNIOMKA >KUAKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

7. HaGnroneHue n3MeHEHUs BHYTPEHHEH SHEPTHH Tea B pe3ysbTare TeIionepeaadn u
pabOTHI BHEITHUX CHIL.

8. UccnenoBanue sBieHHs TEIUIOOOMEHAa TpPU CMEIIMBAHUU XOJOJHOW W Topsueit
BOJIBI.

9. OmpeneneHue KOJUYECTBA TEIJIOTHI, MOIYYEHHOTO BOJOW TpH TEIIoOOMeHe ¢
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.



10.Omnpenenenue yaenbHOM TEMIIOEMKOCTH BEIIECTBA.

11.VccnenoBanue mporecca HCIapeHHs.

12.0Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13.OmnpeneneHue yneabHON TETUIOTHI TUIABJICHUS JIbJIA.
DJleKTPpUYeCKHe U MATHUTHbIE SIBJICHUS.

OnekTpusanusa Ten. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3aumoneilcTBHE 3apsiKEHHBIX TEIl.
3akon KyioHa (3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TEJI OT BEJIMUMHBI 3apsIOB U
PACCTOSIHUS MEXIY TeJIaMu).

Onektpuueckoe mone. Hampsxk€HHOCTh 3nekTpuueckoro mojs. [lpuHimn cynepno3unuu
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocutenu snexkrpuyeckux 3apsoB. DJIEMEHTApPHBIN 3JekTpuyeckuil 3apsan. CTpoeHue aroma.
[IpoBOJHUKY 1 TUAIEKTPUKU. 3AKOH COXPAHEHHUS DJIEKTPUUECKOTr0 3apsiia.

DNEeKTPUYECKUI TOK. Y CJIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOr0o ToOKa. ICTOUHMKH MOCTOSTHHOTO
ToKa. JICHCTBUS AIEKTPUUECKOTO TOKA (TEIJIOBOE, XMMUYECKOE, MATHUTHOE). DIIEKTPHUIESCKUN TOK
B JKHJKOCTSX U ra3ax.

OnekTpuyeckas 1enb. Cuna Toka. DiaekTpudeckoe HamnpsbkeHue. ComnpoTHBICHUE TPOBOJAHUKA.
VnensHoe comnpoTuBieHUEe BemiecTBa. 3akoH Oma s yuyactka menu. llocimemoBaTenbHOE u
napasuleibHOE COeIMHEHUE MPOBOIHUKOB.

Pabota W MOIIHOCTH 3yeKTpHUYecKOro Toka. 3akoH JIxoyms—JIeHna. DineKkTpudeckne Henu U
NOTpeOUTENH dIEKTPUUECKOl 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

IlocTostHaBIC MarauThI. B3anMoelicTBHE TOCTOSHHBIX MarHUTOB. MarauTHoe mojie. MarautHoe
nojae 3emMJiM W €ro 3HadeHue s >ku3Hu Ha 3emsie. OmbiT Opctega. MarHuTHoe moJie
ANEKTPUUECKOTO TOKA. [I[puMeHEeHHE AIEKTPOMArHUTOB B TEXHUKE. [[eficTBHEe MarHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIb MTOCTOSHHOTO TOKa. MCMob30BaHKE JIEKTPOABUTaTEIEH
B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omnbitel @apanes. SBneHue snekrpoMarHuTHOM UHAYKUMH. [IpaBuno Jlenna. Dnekrporeneparop.
Croco0Obl  TIOMY4YeHHS  JICKTPUYCCKOW DHEPrHH. OJIEKTPOCTAHIIMM HAa  BO300HOBIISIEMBIX
HMCTOYHHUKAX YHEPTUH.

Jemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.
YCTpOoKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAs UHTYKITHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsA0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
VCTOYHUKH TOCTOSTHHOTO TOKA.

. JIeicTBUS AIEKTPUUECKOTO TOKA.

10 DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11.T"a30BBIii pa3ps.

12.3mepenne CHITbl TOKa aMIIepPMETPOM.

13.U3mepenue dMeKTPUIeCKOro HAPSKEHUS BOJIBTMETPOM.
14.Peoctat 1 Mara3uH COMPOTUBIICHHA.

15.B3anmMoieiicTBHE MOCTOSHHBIX MAarHUTOB.
16.MoenupoBaHue HEBO3MOXKHOCTH Pa3ielICHUs TIOJTFOCOB MarHUTA.
17.MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
18.0mmIT Dpcrena.

19.MarauTtHOe 1moJje ToKa. DIeKTPOMArHuT.

20. [IeficTBHE MarHUTHOTO ITOJISI HA TIPOBOJHHUK C TOKOM.
21.DneKTpoABUraTeNb MOCTOSHHOTO TOKA.

22.ViccnenoBanue sIBJICHHS 3JICKTPOMArHUTHON WHTYKITHH.

CoN~WNE



23.0mnbITel Qapayes.

24.3aBMCHMOCTb HalpaBJIEHUs] MHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHMSL.

25.D0eKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnusie pabomot u onvimel.

1. OnbITh 10 HAOIIOACHUIO STEKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBCHHH.

2. HUccnepoBanue neicTBUS 3JEKTPUYECKOTO OIS HA IPOBOAHUKU U IUAIIEKTPUKH.

3. Coopka u mpoBepka pabOThI AIEKTPUIESCKOM IEMU MOCTOSTHHOTO TOKA.

4. V3MmepeHue U peryJaupoBaHUe CHIIbI TOKA.

5. U3mepenue u peryaupoBaHue HAMPSHKEHUS.

6. VccrnenoBanue 3aBUCUMOCTH CWIbl TOKA, WIYIIErO 4Yepe3 pe3ucTrop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb  3JIEKTPHUUYECKOTO  CONPOTUBIIECHUS
IPOBOJHHKA OT €r0 JITMHBI, IJIOMIAIH ITOIIEPEYHOr0 CEUSHHs U MaTepHaa.

8. IlpoBepka mpaBmiia CIIOKEHHS HANPSDKEHUM MPH MOCIIEA0BAaTEIbHOM COEJUHEHUU
JIByX PE3UCTOPOB.

9. IIpoBepka mpaBuia Juis CUJIbI TOKA IIPH MAPaUIEIbHOM COEIUHEHUN PE3UCTOPOB.

10.OmnpenencHre pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.

11.0Onpexnenenre MOLUIHOCTH IEKTPUUECKOTO TOKA, BBIJEIAEMON Ha pe3UCTOpe.

12.WccnenoBanne 3aBHCHMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 JIAMIOYKy, OT
HanpsDKEHUs Ha Heil.

13.Omnpenenenne KI1/1 narpeBares.

14.VccnenoBaHre MarHUTHOT'O B3aUMOJECHCTBUS MIOCTOSTHHBIX MarHUTOB.

15.M3yueHrie MarHMTHOTO IIOJII TOCTOSIHHBIX MarHUTOB IPH WX OOBEIUHEHUH WU
paszeneHuu.

16.VccnenoBanue ACWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.0nbITHl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJIEHCTBUS KAaTYIIKH C TOKOM
¥ MarHWTa OT CHJIBI TOKA U HAIIPABJICHHS TOKA B KaTyIIKE.

18.M3yueHue AeicTBUS MArHUTHOTO I10JIs1 HA IPOBOJHHUK C TOKOM.

19.KoHcTpynpoBaHue U U3y4eHre paboThI DJIEKTPOIBUTATEIS.

20.Uzmepenue KIIJ] snexTpoaBUraTeaIbHON YCTaHOBKHU.

21.OnBITHI IO UCCIIEIOBAHMIO SIBICHUS DIIEKTPOMArHUTHON WHIIYKIIMH: HCCIIEIOBAaHUE
U3MEHEHM 3HAU€HUs U HapaBJICHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC
MexaHn4yeckue siBJI1CHHS.

Mexanuueckoe aABM>keHHE. MarepuanpHas Touka. Cuctema orcu€ra. OTHOCUTENIBHOCTD
MEXaHWYECKOTO JBWKEHMs. PaBHOMepHOe mpsMoOiauHElHHOoe JBWkeHue. HepaBHOMepHOe
NpsIMOJIMHENHOE JBUkeHHe. CpenHss M MIHOBEHHas CKOPOCTb Tejla IpU HEPABHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHOoyckopeHHOe mpsiMonuHeiiHoe nBmwkeHue. CBoOomHoe mazeHue. OTBITHI
[Nanunes.

PaBHOMepHOE nBMKEHHUE 1O OKpykHOCTH. [lepuoa u yacrora obpamienus. Jlnnelnas u yrinosas
ckopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

IlepBeit 3axkoH HbroTona. Bropoit 3axkon Herotona. Tperuit 3akoH Herorona. Ilpuniun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: CHla TPEHUS CKOJIBKEHUS, CHJIa TPEHUS IOKOf,
JIpyrue BUbl TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUs. YCKOpeHHe cBOOOIHOro majaeHus. [IBmxeHue
ianet Bokpyr Comuna. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue MaTepuanbHOM TOYKU. AOGCOMIOTHO TBEP0E Teno. PaBHOBecHe TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynec tena. M3meHenune ummynbca. Mmmynbc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBHKEHUE.
Mexannueckass paboTa W MONIHOCTh. Pa0oTa cui TSKECTH, YHIPYrocTH, TpeHus. CBsi3b

OHCPIUuun

u pa6OTBI. HOTCHI_II/IaJ'IBHaﬂ OHEprusa TC€jia, IMOAHATOrO HaJd IMOBECPXHOCTHIO 3CMIIH.

IlorenumanpHas 3Heprus cxkarou npykuHbel. Kunermueckas sHeprus. Teopema O KMHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTE€H U TPACKTOPHUH ABIKEHHS OJHOTO W TOTO JK€ Telda OTHOCHTEIHHO
pa3HBIX TEJ OTCYETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSIMOIUHEHHOTO JTBU)KECHUSI.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHMSL.

5. Habmronenue nBuKeHUs T€Na 110 OKPYKHOCTH.

6. HaOmoneHne MexaHWYeCKHX SIBICHHUH, MIPOUCXOIAIIMX B cucteme orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KCHHH OTHOCUTEIIBHO KaOMHETa (DPU3HKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT Macchl Teja U IeHCTBYIOLIEH Ha HErO CHUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya uMmysbca MpyU B3aUMOJICHCTBHHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUM MIPU B3aUMOICHCTBUHU Tell.

12. CoxpaneHnue UMIyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGumroieHne peakTUBHOIO JBUKEHHUS.

15. CoxpaHenue MeXaHUYECKOM 3HEPTUH ITPU CBOOOIHOM a/ICHUH.

16. CoxpaHeHnue MEXaHUYECKON SHEPTUH MIPH JBMXKEHUH TEJIA O] ICHCTBUEM TPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeol.

1. KoHncTpyupoBaHue TpakTa JUisi pa3roHa M JajJbHEHILIEro pPaBHOMEPHOIO JBUKCHUS
LIAPUKA UM TEJIEKKH.

2. OmnpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHs Opycka WM ABIDKEHHS IIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne YCKOPEHHsI Tela IPH PaBHOYCKOPEHHOM JIBWKCHHWH TIO HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCHMOCTH IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBHXEHUH 0€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumotesbl: €ciid IpU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayaJbHON CKOpPOCTHU
IIyTU OTHOCATCA KaK psAJl HEYETHBIX YHCEIl, TO COOTBETCTBYIOLUE ITPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCHUMOCTH CHJIBI TPEHHMSI CKOJBKEHHS OT CHJIBI HOPMAJbHOTO
JTaBJICHMUSL.

7. Omnpenenenne KO3PpPUIUEHTA TPEHUS CKOIBKEHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBI.

9. OmnpeneneHne pabOThl CHJIBI TPEHUS TIPH PABHOMEPHOM JIBIKEHMM Tela II0
TOPU30HTAJILHOM MOBEPXHOCTH.

10. Onpenenenne paboOThl CHUJIBI YNPYrOCTH NPU MHOABEME TIpy3a C HCIOJIb30BAaHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yueHne 3akOoHa COXPAHEHUS SHEPTUH.

Mexannuyeckue Kojae0aHUsI U BOJIHBI.

KonebarenbHoe aprkeHne. OCHOBHBIE XapaKTEPUCTUKM KoJeOaHUil: mepuoj, dYacrorta,
aMIMTysna. MartemMaTudecknidi W OPYXXUHHBIM  MasTHUKM. [IpeBpamieHue 5SHepruu mpH
K0JIe0aTeIbHOM JIBUKEHUU.



3aryxatomue KosiebaHus. BeiHyxaeHHble KojeOaHus. Pe3onanc. MexaHWYecKHE BOJIHBI.
CpolicTBa MexaHM4ecKkuX BOJIH. [IponosibHbIE M MonepedHblie BOIHBI. J[JIMHA BOJIHBI K CKOPOCTH €€
pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

1. HabGmonenue xoneGaHuil T MO/ 1€UCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

3. HalGnroneHue BhIHYKIEHHBIX KOJIeOaHUH U Pe30HAHCA.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HaOmtoneHue 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHIi pe30HaHC.

Jlabopamopuwvie padbomot u onvimeol.

1. OmpeneneHuie 4aCTOTHI U TIEpHOAA KOJIEOAHUN MATEMATHYECKOTO MAsITHHKA.

2. OrmpezaeneHue 4acTOThI U MEpHOJa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TEpHoja KoJeOaHW TOIBEIICHHOIO K HHUTH Tpy3a OT
JUTMHBI HUTH.

4. HccnenoBaHue 3aBUCHMOCTH TEproja KOJICOAHWH MPYKHMHHOTO MasTHHUKAa OT MacChl
rpysa.

5. TIpoBepka HE3aBHCMMOCTH IIeproa KOJeOaHUi Tpy3a, OABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh TIepHO/a KoJeOaHHid MPY>KUHHOTO MasiTHUKA
OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBL.

7. W3mepeHune ycKopeHHs! CBOOOIHOTO MACHHUS.

DJIeKTPOMArHUTHOE I10JIe M 3JIeKTPOMATHUTHBIEC BOJIHBI.
DIIEKTPOMArHUTHOE ToJIe. DJIEKTPOMArHUTHbIC BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 3meKTpOMarHUTHBIX BOJIH. MICIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBS3H.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJIH.
BoaHoBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomut u onvimol.

1.

I/I3yquHe CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHJILHOTO TCJ'ICCI)OHa.

CgeToBbI€ SIBJICHHS.

JlyueBas Mopenp cBera. Mcrounuku csera. IIpsiMonnHeENHOE pacnpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHuUs CBETA.

[Tpenomnienne cBeta. 3akOH NIperaoMieHHUs cBeTa. [lolHOe BHYTpeHHEe OTpa)K€HHE CBETA.
Hcnonb30BaHre OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX CBETOBOAAX.

JIunza. Xop nyueit B muH3e. OnTudeckas cucremMa goToarnmnapaTa, MUKPOCKOINA U TeIECKOIa.
I'ma3 kak ontuueckas cucreMa. biiM30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxenue 6enoro csera B cekTp. OnbiThl HetoToHa. CroXkeHHe CHEeKTPaIbHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

©CoNo~wWNE

[IpssMonMHEIHOE pacIpOCTPaHEHNE CBETA.

OtpakeHue cpera.

[Tomy4yenue n300pakeHHid B TNIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
IIpenomiuenue ceera.

ONOTHYECKUN CBETOBOJI.

Xon yueit B coOuparomeit JuHse.

XoJ Ty4deil B pacCEenBarOIIEH JIMH3E.

[Tony4yenue n300paxeHnit C MOMOIIBIO JIMH3.

[Tpunuun neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKOMA.



10. Mopnens riasa.
11. Paznoxenue O6emoro cBeTa B CIIEKT.
12. Tlony4enue 6enoro cBera Npu CIOKEHUH CBETAa Pa3HBIX [[BETOB.
Jlabopamopnwvie padbomot u onvimeol.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXEHUSI CBETOBOTI'O JIy4a OT yIJla MaJeHusl.
2. H3yueHue xapakTepUCTUK U300paKEHH MPEAMETa B IIIOCKOM 3epKaJe.
3. HccnenoBanue 3aBHCHMOCTH yrila IPEJIOMIJIEHHS CBETOBOIO JIyda OT yIyla HaJeHUs Ha
IPaHULIE «BO3IYX—CTEKIIO».
[Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAIOLICH JTHH3HI.
Omnpenenenne GOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OmnBITH IO PA3TI0KEHHIO OEIOT0 CBETa B CIIEKTP.
OnpITEl MO BOCHPUSATHIO IIBETa MPEAMETOB IMPU HUX HAOIIOACHUM Yepe3 I[BETOBbHIE
GUIBTPHL.
KBaHTOBbBIC IBICHHS.

OmnbiTel Pesepdopna m mnanerapuas mozens aroma. Moxens atoma bopa. Hcmyckanue u
norjouieHre ceera atoMoM. KBauTsl. JIuHeHyaTbie CIeKTpHI.

PamuoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxnonnas Moxens atomHoro sapa. W3oromsl. PagumoaktuBHble mpeBpamienus. I[lepuon
[0JIypacnaia aTOMHBIX sJIEp.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsiIOBOTO U MAcCCOBOTO 4YHCET. DHEPrusl CBS3U
aTOMHBIX sifep. CBsA3b Macchl M SHEpruu. Peakuuu cuHTesa u neiaeHus saep. Microunuky sHepruu
CoJHia ¥ 3BE31.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3JIyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U31y4eHUS U OTIOLICHHUS.

CriekTpbl pa3aIuyHbIX I'a30B.

CrnexTp BogOpoO/Ia.

Habmroenue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHU3UPYIOIINX U3TyYEHUI.

Perucrpanus u3inydeHus IpUPOIHBIX MUHEPAJIOB U MPOJYKTOB.

JIaﬁopamopubze pabomwt u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3TY4EHHUS.

2. HWccnemoBanue TPEKOB: W3MEPEHHWE DSHEPTUM YAaCTHIBI MO TOPMO3HOMY ITyTH (TIO

¢dororpadusim).

3. H3mepeHune paaroakTHBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOIYTb.

[ToBTOpUTENEHO-0000IIAOIINI MOAY/H TIPEAHA3HAYECH ISl CUCTEMATU3aIluu U 0000IIeHUs
HPEIMETHOTO COJIEPKaHHUsI U OMNbITAa JESITEIbHOCTH, MPUOOPETEHHOIO MPU U3YyYEHHH BCEro Kypca
Gu3MKK, a TakXKe A MOJATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aME€HY IO (U3MKe IS
o0yyaromuxcsi, BBIOPaBIINX 3TOT y4eOHBIH Mpeamer.

[Tpu M3ydeHUH JaHHOTO MOJYJIS PEATU3YIOTCS M CUCTEMATHU3UPYIOTCS BUJBI JAESITEIbHOCTH,
Ha OCHOBE KOTOPBIX 00eCTIeYMBAETCS IOCTUKEHNE PEAMETHBIX U METAIIPEIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB O0yuyeHus, (GOpMUPYETCS €CTEeCTBEHHOHayudHash IpaMOTHOCTb: OCBOCHHE Hay4HBIX
METO/I0OB HCCIICJIOBAHUS SIBJICHUNA TPHUPOAbI M TEXHUKH, OBIAJECHUE YMEHUSIMH OOBSICHATH
¢busnueckue sBIEHUS, NPUMEHSAsS TMOJy4YeHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KauECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpuHIIMTIUATBHO JEATEIPHOCTHBIN XapaKTep AAHHOTO pa3/ielia peaju3yercs 3a CU€T TOro,
4TO 00y4arolrecs BHIMOIHAIOT 331aHUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN pacno3HaBaTh U Hay4YHO OOBSACHATH (PU3NYECKHE SBJICHUS B
OKpYXKarolllel MPUPOJIE€ U IOBCETHEBHOM JKU3HH;

No ok

o UTE WM



UCIIONIb30BaTh HAYYHBIE METOJbI UCCIICOBaHUS (DU3MUECKUX SIBICHUH, B TOM YHUCIE IS
MPOBEPKH THITOTE3 U TIOJTYYCHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAayYHBIC OCHOBHI HamOoJiee BaXXHBIX JOCTH)KCHUN COBPEMEHHBIX TEXHOJOTHM,
HarpuMep, MPAKTHYECKOTO HMCIIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB SHEPTHM HA OCHOBE 3aKOHA
MPEBPAICHIS] U COXPAHEHHSI BCEX U3BECTHBIX BUIIOB SHEPTHUU.

Kaxnas w3 TeM [JaHHOTO MOXYJsS BKIIOYAET OKCIEPUMEHTAIBHOE HCCIICIOBAHUE
obo0maromiero xapakrepa. Moaynp 3aBepHIaeTcsi MPOBEICHUEM TUATHOCTUYECKON M OLIEHOYHOM
paboTHI 32 KypC OCHOBHOT'O 00IIIET0 00pa30oBaHus.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3y4yeHnue Gu3MKK Ha YpPOBHE OCHOBHOIO 00IIEro 00Opa30BaHMs HAMPABICHO HA TOCTHIKCHUE
JIMYHOCTHBIX, MCTAITPCAMCETHLIX U IPCAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyJIbTATOB.

B pesynbrare u3yveHusi pU3MKMA HA YPOBHE OCHOBHOIO OOIIEr0 00pa3oBaHUs y 00y4aromerocs
OyayT chOpMUPOBAHEI CIEAYIONIUE IMIHOCTHBIC PE3YJIbTAThI B YACTHU:

. 1) maTpMoOTH4€eCKOro BOCIIUTAHUS

. - IPOSIBICHUWE MHTEpPECA K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
¢bu3nveckoil HayKw;

o - IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;

) 2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

o - TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYXJEHUH OOIIECTBEHHO 3HAUYUMBIX U
TUYECKUX IPOOJIEM, CBI3aHHBIX C IMPAKTUUYECKUM MPUMEHEHUEM JOCTIKEHUH pr3uku;

o - OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

o 3) 3cTeTH4eCcKOro BOCIMTAHMUSA:

o - BOCHIPUSATHE SCTETUYECKUX Ka4eCTB (PU3NIECKOI HAYKH: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

o 4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

o - OCO3HAHME IIEHHOCTH (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa [O3HAaHUS MHpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIIAIONIEH KYJIbTYPBI;

o - pa3BUTHE HAYYHOM JII0003HATENIHOCTH, HHTEpECa K UCCIIEA0BATENbCKOM eATETbHOCTH;

o 5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONONYYHS:

o - OCO3HaHME LIEHHOCTH 0e30IMacHOro obpasza *H3HH B COBPEMEHHOM TEXHOJIOTHYECKOM

MHUPEC, BA)KHOCTHU IIPABUJL 0€30I1acHOr0 MOBEACHUA Ha TPAHCIIOPTE, HAa AOpOTrax, € JICKTPUUCCKUM
1 TCTIJIOBBIM 060pyI[OBaHI/I€M B JOMAIIHUX YCJIOBHUAX;

. - ¢(hOpMUPOBAHHOCTH HaBbIKa pe(IeKCUH, TPU3HAHUE CBOETO MpaBa Ha OIMOKY M TaKOro
e TIpaBa y JPyroro 4esIoBeKa;

o 6) TpyaoBOro BOCIIUTAHUSA:

. - AKTUBHOE YydYacTHe B pELICHMM NPaKTUYEeCKUX 3agad (B paMKax CeMbH,

o0pa3oBaTeNnpHOM  OpraHu3aluu, TOpoja, Kpas)  TEXHOJOTHYECKOW W COIHMANbHOM
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIIe U (GU3UIECKUX 3HAHUIA,

. - HHTEpeC K NMPaKTHUYECKOMY U3YUYEHUIO podeccui, CBI3aHHbIX C (PU3NKOMH;
o 7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:
o - OpUEHTalus Ha NpUMEHeHHe (PU3MYECKUX 3HAHWM JUIsd pelieHus 3a1ad B o01acTu

OKPY’KaIOIlEW Cpelbl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKM MX BO3MOXHBIX IIOCJIEACTBHUH I
OKpY>KaroIlen Cpeibl;

. - OCO3HaHMeE INI00ATBHOTO XapaKTepa HIKOJIOTHUECKUX MPOOIeM U IyTel UX peleHus;

. 8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMAILHON U NMPUPOAHOI CpeAbI:



. - TOTPEOHOCTh BO B3aWMOJCWCTBUU TIPU BBIOJHEHUW HCCICIOBAHUNH M TIPOEKTOB
(bu3nyecKoil HaNpPaBIECHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JAPYTHUX;

o - IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEATEIbHOCTD;

o - oTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4ucie (HOpMYIHpPOBATH HJIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

o - OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

o - IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

o - CTpEeMJICHHE aHAJIUW3UPOBaTh M BBIABIATH B3aMMOCBS3M IPHUPOJBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C MCII0JIb30BaHUEM (DU3NUYECKUX 3HAHUI;

. - OLEHKAa CBOMUX JACUCTBUH C Y4ETOM BIIMAHMS HA OKPYKAIOIIYIO Cpely, BO3MOXKHBIX

rJ100abHBIX TOCTIEICTBUM.
METANPEAMETHBIE PE3YJIbTATHI
B pesynbrare ocBOeHHs IpOrpaMMBbl IO (PU3UKE HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUS Y
oOyuaromerocsi Oyayr copMuUpOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThbl, BKIIOYAIOIINE
MO3HABATENIbHBIE YHHUBEpCaJbHble Y4yeOHble MACHCTBHsS, KOMMYHUKATHBHBIE YHHBEPCAJIbHBIC
yueOHbIe EHCTBUS, PETryIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC CHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁmﬂe JeHCTBUA

ba3oBble JJornveckue aelcTBUSA:

. BBISIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SABICHUMN);

. yCTaHaBJIMBaTh CYLIECTBEHHBIN MPU3HAK KJIacCU(PUKALUU, OCHOBAHUS JJI1 0000LIEHUs U
CpPaBHEHU,

. BBISIBJISITH 3AKOHOMEPHOCTH U IPOTUBOPEUYMS B pacCMaTpUBAEMbIX (paKTaxX, JAaHHBIX U
HAOJIOACHUAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHUSIM;

. BBISIBJIAT TIPUYMHHO-CIICACTBEHHBIE CBA3M NpPU M3YyYEHUU (PU3MUECKUX SBICHUH U

MIPOILIECCOB, JeNaTh BBIBOJbI C UCMOIb30BAHUEM JIEIYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOYEHUH,
BBIJIBUTATh TUITOTE3HI O B3aUMOCBSI3AIX (PH3NUECKUX BEITHUYNH;

o CaMOCTOSITENILHO BBIOMPATh croco0 pelieHus yueOHOH (U3MuecKoil 3a1aun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB peIlIeHUs, BbIOOp Hambosee MOAXOIAIIEr0o ¢ YYETOM CaMOCTOSATENBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTe/bCKUe A1eHCTBHA!

o HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI NHCTPYMEHT ITO3HAHMS;

o MIPOBOAUTH MO CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY OIBIT, HECJIOKHBIN (PU3HUECKUN
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHUE (PU3MUECKOTO SIBICHUS;

. OLICHMBAaTh Ha NPUMEHHMOCTb M JIOCTOBEPHOCTh MH(POpPMAIUIO, TMOJIYYEHHYIO B XOJ€
HCCIEA0BAHUS WIM SKCIIEPUMEHTA,;

. CaMOCTOSITENIbHO (hOpMyIIMpOBaTH 00OOIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, OMIbITA, UCCIIEIOBAHMS;

. MIPOTrHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3MUECKHX IPOILIECCOB, a TaKXkKe

BBIJIBUT'aTh MPEATIOJIIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.
Pabora ¢ nnopmanmeii:

o MPUMEHSTh pPAa3JIMYHblE METONbl, MHCTPYMEHTbl W 3alpochl MpH IOHUCKE U OTOOpe
nH(OpMaLIUY WIH JaHHBIX C YUETOM IpeIIoKeHHON yueOHOo! (hr3nuecKoi 3a1auu;
. aHAJM3UPOBaTh, CHUCTEMATU3MPOBATH M WHTEPHPETHPOBATH MHPOPMALUIO PA3THUHBIX

BUJIOB U ()OPM IPEICTABICHHUS;



o CaMOCTOSITENIHO BBIOMpAaTh ONTHMAJbHYIO (OpMY TMpencTaBleHUS HHPOPMALUU U
WLTIOCTPUPOBATH PEIIaeMbIe 3a/1a41 HECIIOKHBIMU CXEMaMH, JHarpaMMaMu, UHOU rpaduKoi 1 ux
KOMOUWHAITHSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

o B Xo0Je OOCyXIeHHs y4eOHOro MaTepuaia, pe3ylbTaToB J1a0OpaTOpHbIX padoT u
MIPOEKTOB 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl W BBICKAa3bIBAaTh HJIEH,
HAaIlCJICHHBIC Ha PEIICHUE 3aJ1a41 U MOJIEpyKaHUe OJIaroKeaTeIbHOCTH OOIICHUS;

o COIOCTABIATh CBOM CYXKJIEHUS C CYXKACHUSMH JAPYrUX YYaCTHHKOB JIMAJIOTa,
OOHapy>KUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

o BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MIUCbMEHHBIX TEKCTaX;

o nyONMYHO  TPEACTABIATH  PE3YJAbTAaThl  BBINOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCHIeprMEHTa, HCCIICI0BAHNUS, TPOCKTA);

o MOHMMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHONU paObOTH PU
peleHH KOHKPETHON (PU3NYECKO POOIIeMbl;

o NPUHUMATh IEIH COBMECTHOW JESTENbHOCTH, OpPTraHM30BBIBATH JACHCTBUS MO &

JOCTHKCHHIO: PaCTpeIeNIATh POJIM, OOCYKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOW PabOTHI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

L4 BBIIIOJIHATE CBOKO 4YacCTb pa6OTI)I, A0CTHUrass KauCCTBCHHOI'O pE3yjibTaTa IIO CBOCMY
HaIIpaBJICHHUIO U KOOPAHUHHPYS CBOU I[GI\/JICTBI/ISI C ApYIruMHU YICHAMHU KOMAaHAbI;
o OLICHHUBATh Ka4CCTBO CBOCIO BKJIaJa B O6IJ.[HI>1 IMPpOAYKT IO KPUTCPUAM, CAMOCTOSATCIIBHO

C(bOpMy.HI/IpOBaHHBIM yY49aCTHUKaMU B3aHMOﬂeﬁCTBHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

o BBISIBIIATH MTPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYAIMIX, TPEOYIOUIMX IS PEHICHUS
(bU3NIEeCKUX 3HAHUH;

. OPHEHTUPOBATbCSI B PA3IMUYHBIX TMOAXO0JAX MPHHATUS peleHud (MHIUBUAYaJIbHOE,
MIPUHATHE PEIIEHHs B IPYIIE, IPUHATUE PEIIeHUH rpymnmnoil);

o CaMOCTOSITENTFHO COCTaBJISTh aJNTOPUTM peHIeHUs (U3NYECKOH 3amadll WM TUIaHa

HUCCICIO0BaHUs C y‘IéTOM UMCIOIINXCA peCypcoB n COOCTBEHHBIX BO3MO)KHOCT€I\/'I,
APTYMCHTUPOBATH MPEAJIaracMbI€ BapHaHTbI pemeHHﬁ;

. JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJVIEKT:

o JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallU! U IpeJyIaraTh IUIaH €€ N3MEHEHNUS;

o OOBSACHATH MPUUMHBI TOCTHKEHUS (HEAOCTUKEHUSI) PE3yJIbTaTOB JESTEIbHOCTH, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

o BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (PU3NYECKOrO

UCCIIEIOBAaHUsI WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, W3MEHUBIIHXCS CUTYaIHi,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

o OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBUSAM;

. CTaBUThH ce0sl Ha MECTO JPYroro 4ejioBeKa B XOJE CIOpa WM AMCKYCCHM HAa HAYYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

. MpU3HaBaTh CBOE IMpaBO Ha OMMOKY MpU peleHUuH (U3NYECKUX 3a7ad WId B

YTBEPXKACHHUAX HAa HAYYHBIC TCMbI U TAKOC KC IMMPaBO APYTOTO.

HPEAMETHBIE PE3YJIbTATHI



K xoHmy oOyueHuss B 7 KJjacce IpeIMETHbIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITNXCSI YMEHUM:

. UCTOJNB30BAaTh TMOHATHA: (U3NYECKHEe M XMMHUYECKHE SBJICHUS, HaOIIOJCHHUE,
SKCIIEPUMEHT, MOJIEJIb, TUIIOTE3a, SAUHUIIBI (DU3UUECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHMSI ~ BemiecTBa  (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOEe JIBHKCHHE
(paBHOMEpHOE, HEpAaBHOMEpPHOE, NPSIMOJIMHEHHOE), TPAeKTOpHUs, pPaBHOJCIHCTBYyIOLIAs CuUJIa,
nedopmarus (ynpyrasi, miaacTHIecKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCYIbI;

o pasnuuath siBIeHus (auddys3us, TEIIOBOE ABUKEHHE YACTUIl BEUIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBI)KEHUE, MHEPLIMS, B3aUMOJICICTBHIE Tell, paBHOBECHE TBEPIBIX TEI
C 3aKpEIUIEHHOIN OChIO BpalleHMs], Iepeaaya AaBJIeHUs TBEPABIMU TEJIAMU, )KUIKOCTSMU U Ta3aMH,
aTMochepHoe J1aBieHue, TUIaBaHue TeJl, IPEBPAIICHUS MEXaHUYECKOW SHEPTUN) M0 OMHMCAHUIO HX
XapaKTePHBIX CBOICTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

o pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3NYECKUX SBICHUN B OKPYXKAIOIEM MHpE, B
TOM uucie (U3NYEecKHe SIBICHUS B MPUPOJE: MPUMEPHI JABHKEHUS C PA3IMYHBIMU CKOPOCTSIMHU B
JKUBOM ¥ HEXKUBOW NpUpPOAE, ACHCTBUE CHJIBI TPEHUS B TNPHUPOAC W TEXHHUKE, BIIMSHUE
aTMoc(hepHOro NaBJeHHsS Ha JKUBOM OpraHW3M, MJIABaHUE PBIO, phIUard B Telie YellOBEKa, MpH
9TOM MEPEBOJUTH IPAKTUYECKYIO 3aJady B Y4eOHYI0, BBLACIATH CYILIECTBEHHbIE CBOMCTBa
(npu3Haku) PU3NYECKUX SBICHUM;

. OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHHSA, HCIIONB3Ys (pr3mueckue
BEJIMYUHBI (Macca, 00BbEM, INIOTHOCTh BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSISI CKOPOCTb, CHUJIA
YIIPYTrOCTH, CUJia TSHDKECTH, BEC Tela, cujia TPeHUs, JaBieHue (TBEPIOTo Tena, KUAKOCTHU, ras3a),
BBITAJIKUBAIOIIAs CHJIA, MEXaHW4YecKas padoTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHIIBI,
K03 (HULIMEHT MOJIE3HOTO ACHCTBHSI MEXaHU3MOB, KUHETUYECKas U MOTEHIMAIbHAS SHEPTHs), IPU
OIMCaHWH TPABWILHO TPAKTOBATH (PM3NYECKUN CMBICI UCIIOIB3YEMBIX BEIIMYHH, UX 0003HAYCHUS
U eIWHUIBl (PU3MYECKUX BEITUYHMH, HaXOAUTh (POPMYIBI, CBS3BIBAIOLIUE NAHHYIO (DHU3HUECKYIO
BEJIMYUHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH TpadUKU HM3YyYEHHBIX 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYUH;

o XapaKTepu30BaTh CBOWCTBA TeJl, PU3NYECKUE SIBICHUS U MPOLECCHI, UCIIONb3Yys MpaBUiia
CIIOKEHMsI cuJl (BJIOJIb OJHOM mpsAMoOii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUiIo
paBHOBecHsl pbruara (6510Ka), «30J0TO€ MPABUIIO» MEXaHHKH, 3aKOH COXpPAHEHUS MEXaHHUYeCKOH
SHEPru¥, NpU OBTOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U 3alUChIBaTh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

o OOBACHATH (PU3HUECKUE SBJICHUS, IPOLIECCHl U CBOWCTBA TEJN, B TOM YUCIIE U B KOHTEKCTE
CUTyallull NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH IMPUUYUHHO-CIEICTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHHE M3 1—2 JOrMYecKHX MIaroB ¢ OMopoil Ha 1-2 H3y4EeHHBIX CBOICTBa
(bu3MYeCcKuX SBIECHUHN, GPU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

o pemiate pacuy€THble 3amaud B 1—2 [EHCTBUS, WCMONB3Yysd 3aKOHBI H (OPMYIIBI,
CBsI3bIBatOIME (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAN3a YCIOBUSA 3a7aud 3aIUCBhIBATh KPaTKOE
yCIIOBUE, TOACTABIATh (PU3NYECKUE BEIWYMHBI B (OPMYIBl U MPOBOAUTH PACUETHI, HAXOJIUTh
CIpaBOYHbIE JaHHbIC, HEOOXOAMMBbIE Ui pEUIeHHS 3a/ad, OIIEHWBATh pPEaTHUCTUYHOCTh
MOJTYYEeHHOUW (PU3MUECKON BEIMUNHBI;

. pacmno3HaBaTh MPOOIEMbI, KOTOPhIE MOKHO PEIIUThH MPU MOMOIIU (PUZUYECKUX METOJIOB,
B OIMCAaHUM HUCCIIEJJOBAHMS BBIIEIATH MPOBEpsieMOE IMPEANooKeHne (TUIoTe3y), pa3iudarh U
WHTEPIPETUPOBATH MOTYYSHHBIN Pe3yIbTaT, HAXOJUTH OLMIMOKH B XOJ€ OMbITA, 1e71aTh BHIBOIBI MO
€ro pe3yJsbTaram;

. MIPOBOAUTH OMBITHI 10 HAONIONEHUIO (U3NYECKUX SBICHUNA WM (PU3NUYECKHX CBOWCTB
Tes: (OpMYIHPOBATh MPOBEpPsSEMbIE MPEANONIOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHus, 3aIIUCHIBATH XO/JI OMbITa U (POPMYIUPOBATH BHIBOJIBI;



o BBINOJIHATE NPSMbIE M3MEPEHUS PACCTOSIHHS, BPEMEHHU, MAacChl Tena, 00bEéMa, CHIIBI U
TEMIIEpPaTyphl C UCIOJIB30BAaHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHUH;

. MIPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHON (DU3MUYECKON BEIWYMHBI OT IPYrod C
WCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUN (3aBUCMMOCTH IYTH PAaBHOMEPHO JBIIKYILErocs Tela OT
BPEMCHH JBMKCHHSI TEJa, CHUJIBI TPEHHUS CKOJBXKEHHS OT Beca Tela, KadecTBa 00paboOTKH
MOBEPXHOCTEW TEJl M HE3aBUCUMOCTH CUJIbl TPEHHUs OT IUIOIIAAU CONPHUKOCHOBEHUS TEN, CHJIbI
YIIPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOLIECH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu Tea
U OT IUIOTHOCTH KMJIKOCTH, €€ HE3aBUCHMOCTH OT IJIOTHOCTH Tejla, OT TNIyOWHBI, Ha KOTOPYIO
IIOTPYXEHO TEJNO, YCIOBUM IJIaBaHUS TeEJl, YCIOBUM paBHOBECHS pbluara U OJIOKOB), y4aCcTBOBATh B
IUTAHUPOBAHUM Y4eOHOTO HCCIIEIOBaHuUs, COOMPATh YCTAHOBKY M BBIMIOJIHATH U3MEPEHUS, CIEIys
NPEUIOKEHHOMY ITUIaHy, (DMKCHPOBAaTh pE3yJabTaThl IMOJNYYCHHOH 3aBUCHUMOCTH (DU3NYECKUX
BEJIMYMH B BHJE IMPEAJIOKEHHBIX Tabmui M TpaduKoB, AeNaTh BBIBOJABI IO pe3yjbTaTam
HCCIIEIOBaHMS;

. MPOBOANTh KOCBEHHbIE M3MEpeHHs] (U3UYECKUX BEJIWYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTU M TBEPIOIO Tela, CUJa TPEHUSI CKOJIbKEHHUsSI, JABJIECHUE BO3/yXa, BBITAIKUBAIOIIAS
cuiia, ACUCTBYIOIIAs HAa TMOTPYXEHHOE B KUAKOCTH TeNO, KO3()HIMEHT MOJe3HOro aeicTBUs
MPOCTBIX MEXAHHW3MOB), CIEAyS MPEAI0KEHHOM HHCTPYKIMH: IPH BBINOJIHEHUU H3MEpPEHUN
coOHMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAYEHUE UCKOMOM BEJTMUMHBI,

. coOnrofaTh NpaBWia TEXHUKH O€30macHOCTH IMpu paboTe ¢ 1abOpaToOpHBIM
00opynoBaHUEM;
o yKa3blBaTh IMPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JMHAMOMETP, COOOLIAIOUIMECS] COCyIbl, OapoMeTp, pbluar, TMOABMXKHBIA U
HEMOJBW)XHBIN OJIOK, HAKJIIOHHAS IIIOCKOCTb;

o XapaKTepu30BaTh MPUHLIHUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOHCTB
C OIopoll Ha HUX onucaHuss (B TOM 4YHUCIE: MOAIIMIHUKH, YCTPOHCTBO BOJOIPOBOJA,
TMJIPaBIMYECKUN IPecc, MaHOMETp, BBICOTOMEp, IHOPIIHEBOM HACOC, apeoMeTp), HCHOIb3Ys
3HaHHA O CBOMCTBaX (U3MYECKUX SBJIEHUH U HEOOXOAUMble (U3NYECKUE 3aKOHBl H
3aKOHOMEPHOCTH;

. NPUBOJUTL TpUMEpPbl (HAXOAUTh HUHGPOPMALMIO O MpPUMEPax) MPAKTHYECKOrO
WCIOJIb30BaHUs (PU3MYECKUX 3HAHWN B MOBCEIHEBHOW KU3HU JUIsl oOecreueHus 0e30MacHOCTH
npu oOpalleHud ¢ NpudopaMH MW TEXHUYECKHMMH YCTPOWCTBAMH, COXPAaHEHMs 37I0POBbI U
COOJIFOJICHHSI HOPM KOJIOTMYECKOI0 MIOBEACHUS B OKPYXKAIOILEH Cpeie;

o OCYILLIECTBIATH OTOOP MCTOYHMKOB HH(popMmManuu B VHTepHETe B COOTBETCTBHM C
3aJlaHHBIM TTOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUM M TyTEM CpaBHEHUS
pa3IUYHBIX HMCTOYHUKOB BBIACNATh HH(GOpPMAIMIO, KOTOpas SBJSETCS NPOTUBOPEUYMBOM MM
MOJKET OBITh HETOCTOBEPHOI;

o UCIOJb30BaTh MPH BBIMOJHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy
($U3MYECKOT0 COoJepXaHMs, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus MHGOpMallMM U3 OJHON 3HAKOBOM
CHCTEMBI B JIpYTYIO;

o co3llaBaTh COOCTBEHHBIC KpATKHE MHCHMEHHBIE W YCTHBIE COOOIICHHsSI Ha OCHOBE 2—3
HMCTOYHUKOB MHGpOpMaIMU (PU3NYECKOTO COJEpKaHUs, B TOM YHCJIE MyOJUYHO JAeNaTh KpaTKHe
COOOIIEHNsI O pe3yabTaTax MPOEKTOB MM Y4YeOHBIX MCCIEOBaHUM, MPH 3TOM TI'PaMOTHO
UCIOJIb30BaTh M3y4YEHHBIH MOHATUIHBIA ammapar Kypca (QU3UMKHU, CONPOBOXKIATh BBICTYIUICHHE
MpE3EHTALUEN;

o MIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M HCCIIEOBAHMM pachpeleisTh O0O0S3aHHOCTH B
rpymIe B COOTBETCTBUHU C IMOCTABJIEHHBIMHU 33/1a4aMU, CJIEAUTD 3a BHIIIOJIHEHUEM IUIaHA JEHCTBHH,
aJIeKBaTHO  OIIGHWBAaTh COOCTBEHHBIH BKJIAJ B  JEATEIbHOCTh TPYMIbI, BBICTPaUBaTh
KOMMYHHMKATHBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHHE OKPYXKAIOIIHX.



K xonmy oOyueHuss B 8 KJjacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITNXCSI YMEHUM:

o HCIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEILECTBA, KPUCTANINYECKUE U aMOP(HbIE Tela, HACHIILEHHBIN
U HEHACBILEHHBIM Iap, BIAKHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS 3HEPIUsl, TEIUIOBOU
JIBUraTellb, JJEMEHTAPHBIA DSJIEKTPUYECKUN 3apsi, HJIEKTPUYECKOe I10JIe, IPOBOJAHUKU U
TMBJICKTPUKH, TIOCTOSTHHBIHN JIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

o pa3nuyath sBJI€HUSA (TEIUIOBOE pACUIMpEHHE U CKaThe, TeIsonepeaayda, TEeIIoBoe
paBHOBECHE, CMauMBaHUE, KalWUISIpHbIE SBJICHUSA, HUCIApEHHE, KOHJEHCAllUs, IUIABJICHHUE,
KpucTtayu3auus (OTBEpPAEBAHUE), KUIIEHHE, TeIulonepenada (TemIONpPOBOJIHOCTb, KOHBEKIIMS,
U3JIy4YEeHUE), SJIeKTpHU3alus Tell, B3aUMOJICHCTBUE 3apsAloB, JAEHCTBHS 3JIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHuTOB, JIEHCTBUE MarHUTHOTO I0JIsI HA IIPOBOJHUK C
TOKOM, 3JI€KTPOMAarHUTHas MHAYKLUS) IO ONUCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

o pacrio3HaBaTh IPOSBICHUE HM3YYEHHBIX (DU3MYECKUX SIBICHUHM B OKpYXarollleM MHUpE, B
TOM 4Kcie (pu3nyecKue IBJICHHUs B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KAIMJUISIPHBIE SIBICHUS
B IIPUPOJIE, KPUCTAUIBI B IIpUpoAe, uznydeHue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
o0Opa3oBaHHMe POCHI, TYMaHa, UHEs, CHEra, 3JIEeKTPUUECKUE SIBJIICHUS B aTMOc(epe, SIEKTPUIECTBO
KHUBBIX OpPraHW3MOB, MAarHUTHOE TOJe 3eMid, Apei( TOIIOCOB, POJIb MAarHUTHOTO MOJS IS
KHU3HU Ha 3emiie, NOJSIPHOE CUSHUE, NPH 3TOM MEPEeBOJUTH IMPAKTUYECKYIO 3a7auy B yueOHYIO,
BBIJIEJISITh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NYECKUX SBJICHUI;

o OIMCHIBaTh M3YYEHHBbIE CBOWCTBA TNl U (PU3MUECKUE SBICHMSA, MCIIONB3Ys (husnueckue
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIrHsl, KOJUYECTBO TEIUIOTHI, yJelbHas TEIIOEMKOCTb
BEIIECTBA, YJAETbHAs TEIUIOTAa IUIABIICHHS, yJENbHAas TEIJIoTa MapooOpa3oBaHus, YAEIbHAas
TEIUIOTa CrOpPaHUs TOIIMBA, KOI(QQUIMEHT MOJE3HOro JEeMCTBUSA TEIJIOBOM  MAllUHBI,
OTHOCHUTENIbHAsl BIAXHOCTb BO3AYXa, JJIEKTPUYECKUN 3apsil, Ccuila TOKa, JIIEKTPUYECKOE
HanpsDKeHHUEe, CONPOTUBIIEHUE IPOBOJHHUKA, YJEJIBHOE CONPOTHBIIEHHE BEIECTBa, paboTa u
MOIIIHOCTb 3JIEKTPUYECKOI'0 TOKAa), IPU ONMUCAHUHM NPAaBUIBHO TPAKTOBAaTh (PU3MUECKHI CMBICIH
UCMOJIb3yEeMbIX BEJIWYHH, 0003HAUEHUS U €AMHUIbI (PU3MUECKUX BETUYUH, HAXOIUTHb (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEJIMYMHY C IPYTMMH BEIUYWHAMH, CTPOWUTH Tpa(uKH
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

o XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBJICHUS U MPOILECCHI, HCIOJb3Ys
OCHOBHBIE€ TIOJIOKEHUS] MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BEIIECTBA, IMPHHIIMII
CYNEpIO3UIMU TMoJe (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma Juis
ydacTka 1en, 3akoH Jxoyns—JIeHna, 3akoH cCOXpaHEHHUS! SHEPTUH, [IPH ITOM J1aBaTh CIIOBECHYIO
(b opMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTHYECKOE BBIPaKEHUE;

o OO0BACHATH PU3NUYECKUE MPOIIECCH M CBOWCTBA TEJ, B TOM YHCJE U B KOHTEKCTE CUTYyallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYHMHHOCIECICTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHHEe U3 1—2 JOrMyeckux MIaroB ¢ Omopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PU3UYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemiaTb pacu€THble 3agauyd B 2—3 JEWCTBUS, HCIONB3YS 3aKOHBI U (POPMYIIBL,
CBSI3bIBaOIIME (PU3NYECKHUE BETMUMHBI: HAa OCHOBE aHAJIM3a YCIIOBHS 3a7jauil 3allMChIBaTh KPaTKoe
YCIIOBHE, BBISBIATH HEJOCTATOK JAaHHBIX ISl PEIICHUS 3aJadd, BHIOUPATh 3aKOHBI M (HOPMYIIHI,
HEoOXoAuMBIe a1 €€ pelIeHus, NMPOBOAMTH Pacu€Thl M CPABHMUBATH IOJTYYEHHOE 3HAUYEHUE
(bU3NIeCKOil BETMYNHBI C U3BECTHBIMHU JIaHHBIMU;

o pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIM (PU3UYECKHX METOJIOB,
UCTOJb3ysl ONHMCAHUE WCCIENI0BaHMs, BBLACTATH IPOBEpPsAEMOE MPEANOJI0KEHNUE, OLIEHUBAThH
MPaBWJIBHOCTbH MOPSsI/IKA IPOBEICHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIBI;

o MIPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3HUECKUX SBJICHUN WM (PU3NYECKUX CBONCTB TEJ
(KamwUIsipHbIE  SIBICHHUS, 3aBUCUMOCTH JIaBJIEHUS BO3/AyXa OT ero oObéMa, TeMmIepaTryphl,



CKOPOCTH TIPOLIECCA OCTBIBAHUS W HArpeBaHUs IMpPU M3JIYYEHHH OT LBETAa M3JIy4arollen
(mornomaromniei) MOBEPXHOCTH, CKOPOCTh MCIApPEHHs] BOJBI OT TEMIEPATypbl >KUIKOCTH U
mionaau €€ MOBEPXHOCTH, 3JIEKTPHU3alMs TEJl U B3aUMOJCHCTBUE DIIEKTPUUYECKHUX 3aAPAJNIOB,
B3aUMOJICHCTBUE IIOCTOSIHHBIX MAarHUTOB, BH3yalM3allMsi MAarHUTHBIX II0J€H IOCTOSHHBIX
MAarHUTOB, JECWCTBUS MArHUTHOTO IOJiI Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA  DJIEKTPOJBUTATENsi  IMOCTOSHHOTO  TOKa):  (opMynupoBaThb  IpOBEpsieMble
MIPEIIOJIOKECHHSI, COOUPATh YCTAHOBKY M3 MPEIOKESHHOTO 000PYIOBaHUS, OMIMCHIBATH XOJ OIBITA
1 (OpMYIIMPOBATH BBIBOJIBI;

. BBINIOJIHATh MPSIMbIE MU3MEPEHUS TEMIIEPATYPhI, OTHOCHUTEJIBHOW BIIAXKHOCTH BO3.yXa,
CWJIBI TOKA, HANpPSDKEHUS C KCIOJIb30BAaHHMEM aHAJIOTOBBIX MPUOOPOB M JAATYUKOB (PUIUYECKHX
BEJIMYUH, CPABHUBATH PE3YJIHTATHl U3MEPEHUM ¢ YUETOM 3aIaHHON a0COJIFOTHOM MOTPEITHOCTH;

. MIPOBOAUTH HCCJEIOBAaHUE 3aBUCUMOCTH OJHON (DM3MUYECKON BEIWYUHBI OT JIPYrou ¢
HCIOJIb30BaHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTh COMPOTHBIICHUS MPOBOJHUKA OT €r0 JJIMHBI,
IUTOUIAU TONEPEYHOTO CEYEHHUS U YIEJIbBHOTO COPOTUBIICHUS BELIECTBA IIPOBOJIHUKA, CHIIBI TOKA,
HIYILIEr0 Yepe3 MPOBOJHUK, OT HAIPSIKEHUS HA MPOBOJAHUKE, UCCIIEIOBAHUE TOCIIEI0BATEILHOTO
Y TIapaJUIeIbHOTO COSIMHEHH MPOBOHMKOB): TUIAHMPOBATH UCCIIE0OBAaHUE, COOUPATh YCTAaHOBKY
U BBIIONHATH HW3MEpPEHUs, Cleayd MPeNIOKEHHOMY IUIaHy, (UKCHPOBATh PpE3YJIbTAThI
MOJIYYCHHOW 3aBHCHMOCTH B BHJE TaOMUI] W TrpaduKoB, JeNaTh BBIBOJABI IO pe3yJbTaTaMm
HCCIIEA0BaHUS;

. MPOBOJNTh KOCBEHHBIC H3MEPCHHS (U3MUSCKUX BEIUYHMH (yAETbHAs TEIIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE IPOBOJHMKA, paboTa U MOIIHOCTb D3JEKTPUUYECKOrO TOKA):
IUIAHUPOBATh U3MEPEHHs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys MpPeIOKEHHON
WHCTPYKIMH, U BBIYUCIIATh 3HAYCHUE BEJIUYUHBIL;

. coOnrofaTh TNpaBWia TEXHUKH O€30macHOCTH IMpu  paboTe ¢ 1abopaToOpHBIM
00opynoBaHUEM;
o XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHHUECKUX YCTPOHCTB

C OIOpON Ha MX omnucaHus (B TOM 4YHCIE: CHUCTEMa OTOIUIEHHs JIOMOB, T'MTPOMETp, [apoBast
TypOMHA, aMIepMeTp, BOJBTMETP, CUETUMK HIIEKTPHUUECKOW SHEPruM, 3JIEKTPOOCBETHTEIbHBIE
puOOpbI, HarpeBaTeNIbHbIE 3JIEKTPONPUOOPHl (IPUMEpPHI), AIIEKTPUUYECKUE MPEIOXPaHUTENH,
3JIEKTPOMArHuT, 3JEKTPOJBUIATENb IOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAHHUA O CBOMCTBAx
(bu3NyYecKuX SIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

o pacrio3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEpHUTENbHbIE MPHUOOPHI MO
CXe€MaM M CXEMaTHYHBbIM PUCYHKaM (KHJKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMETp, TUTPOMETP,
JIBUTATEb BHYTPEHHETO CTOPaHHUs, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUECKUX
Lenen ¢ MocJeNOBaTeIbHbIM U NMapajUIeIbHBIM COCIMHEHUEM JJIEMEHTOB, Pa3jiMyasi YCIOBHBIE
0003Ha4YEHHUSI FJIEMEHTOB JIEKTPUUECKUX LeTel;

. IPUBOANUTH MpUMEpbl (HAXOOUTh HMH(OpPMAIMIO O TNpUMepax) MPaKTHYECKOTO
UCMOJIb30BaHUS (U3NYECKUX 3HAHUN B MOBCEIHEBHOM JKM3HM A oOecredeHus 0e30MacHOCTH
pu oOpalleHud C NpUOOpaMM W TEXHUYECKHMMH YCTPOMCTBAMM, COXPAHEHHUS 3[0POBBS H
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 MIOBECHUS B OKpYXKarollel cpese;

o OCYILIECTBIATh MOUCK MH(OpManuu (HU3NUECKOTo cofepkaHus B MIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUHM U MyTEM CPaBHEHUS JIOTIOJTHUTENIBHBIX HCTOYHUKOB BBIACTATH HH(OPMAIIHIO,
KOTOpasi SIBISETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HEJIOCTOBEPHOM;

. UCIOJIb30BaTh MPH BBIMOJHEHUH Y4YeOHBIX 3aJaHUi HAyYHO-TIOMYJIAPHYIO JINTEPATypy
(Gu3MYeCcKoro coJepXaHMs, CIpPaBOYHbIE MaTepuajbl, pecypchl ceTu HHTepHeT, BIaaeTh
npuéMaMHl KOHCIIEKTHPOBAHUSA TEKCTa, IpeoOpazoBaHuss MHGOpMalMd U3 OJHON 3HAKOBOM
CHCTEMBI B JIpYTYIO;

o cO3/1aBaTb COOCTBEHHbIE NHUCHbMEHHBIE U KpaTKUE YCTHbIE COOOIeHUs, 00001mas
MH(OPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB (DU3MUECKOTO COJAEpKaHUs, B TOM 4YHCIE ITYOJIUYHO
MIPEICTABIATh PE3YJbTaThl IPOEKTHOW WIM HCCIEAOBATEIbCKON NEATENbHOCTH, IPH 3TOM



IPaMOTHO HCIIOJIb30BaTh M3YYECHHBIM NOHATHHHBIM amnmapar Kypca (HU3UKH, CONPOBOXKIAThH
BBICTYIUICHHE ITPE3CHTALIUCH;

o IpU BBINOJIHEHUH YYEOHBIX TPOCKTOB MW HCCIENOBAaHUN (DU3MYECKHX MPOIECCOB
pacrnpenenaTte 00A3aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTaBJIEHHBIMU 3a7jadyaMM, CIEIUTh 3a
BBIIIOJTHEHUEM IUIaHA JEMCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIN
BKJIaJ, B JACATEIBbHOCTb TI'PYIIBI, BBICTPAaUBAaTh KOMMYHHMKaTHBHOE B3aUMOJCHCTBHUE, INPOSBIIA
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

K koHmy oOyueHuss B 9 Kiacce IpeIMETHblE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

o UCIOJIb30BaTh IIOHATHA: CHUCTEMAa OTCY€Ta, MaTepUalbHasg TOYKA, TPAaeKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOIro JBHXEHHMd, Aedopmanus (ynpyras, IaacTU4eckas), TpPEHHe,
LIEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, LEHTP TSHKECTH TBEPIOrO Tesa, paBHOBECHE, MEXaHMUYECKUE KOoJeOaHHsl U BOJIHBI,
3BYK, MHPPa3BYK U YJIbTPa3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAJIbHO30PKOCTb, CIIEKTPbl UCITyCKaHWs U HOIJIOIIEHMs, anbda, Oera- u
raMMma-u3J1y4deHus, U30TOIBbl, SJepHasi YHEPreTUKA;

o pa3nuyath sIBIEHUS (paBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JBI)KEHUE, CBOOOHOE MaIleHHE T, PABHOMEPHOE IBUIKEHUE
10 OKPY)XHOCTH, B3aMMOJICHCTBHE TEJ, PEAKTHBHOE IBUXKECHHE, KOJeOaTelbHOE IBM)KCHUE
(3aTyxarouiye U BbIHYXJIEHHbIE KOoeOaHMs), Pe30HAHC, BOJHOBOE JBHKEHHE, OTPak€HUE 3BYKa,
MIPSIMOJIMHENHOE PAaCIpOCTPAHEHHE, OTPAKECHHE M IIPEIIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE
OTpPaKEHHE CBETa, pa3jioKeHUE OeJ0ro CBeTa B CHEKTP U CIO0XKEHUE CIEKTPAJIbHBIX IIBETOB,
JUCIIEPCUSl CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHUKHOBEHHME JIMHEWUYAaTOIO CIEKTpa
U3JYy4YEHHUs1) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3HUYECKOE SIBIICHUC;

o pacrio3HaBaTh IPOSIBICHUE M3YyYEHHBIX (U3MYECKUX SBJICHUN B OKpYyKarolleM mupe (B
TOM 4ucie GU3NYECKUE SIBICHUS B IPUPOJE: NPUWINBLI U OTIUBBI, BUKEeHUE M1aHeT COMHEYHON
CUCTEMbI, PEAaKTHMBHOE JBUXEHHE >KUBBIX OPIaHHW3MOB, BOCHPHUITHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSACEHNE, CEICMUUECKHE BOJIHBI, IyHAMH, 3X0, [IBETA TEJI, ONTUYECKUE SIBICHUS B IPUPOJE,
OMoJOrMYecKoe JecTBHE BUAMMOIO, YIbTPapUOJIETOBOIO U PEHTTEHOBCKOTO U3ITy4YEHH,
€CTECTBEHHBIHN paJMOaKTUBHbIN (OH, KOCMUYECKHE JTy4H, PaJUOAKTUBHOE N3IyYeHUE PUPOAHBIX
MUHEPAJIOB, JEHCTBUE pAJAMOAKTUBHBIX W3JIyYEHHH Ha OpraHu3M 4eJOBEeKa), MpH OSTOM
NEPEeBOIUTh NMPAKTUYECKYIO 3a7ayy B Y4eOHYIO, BBIIETATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKM)
(bu3NYECKUX SIBICHUN;

o OIMCHIBaTh M3YYEHHBIE CBOWCTBA TN U (PU3MUECKUE SBICHMS, MCIIONB3Ys (prusnueckue
BEJIMYMHBI (CPeIHSAS M MTHOBEHHAsi CKOPOCTh Teja MPH HEPAaBHOMEPHOM JABHKEHHH, YCKOPEHUE,
IepeMelIeHue, IyTh, YIVIOBAas CKOPOCTb, CWJIA TPEHMS, CHJIA YIPYrOCTH, CHJIA TSAXKECTH,
YCKOpEHHe CBOOOHOTO MaJIeHus, BEC Tejla, UMIYJbC Tea, UMIYJIbC CUIIbI, MEXaHUUYecKas paboTa
U MOIIHOCTh, IIOTEHUWAJIbHAs DSHEPrus Teja, IMOAHATOTO HAJ IOBEPXHOCTBIO 3EMIIH,
MIOTEHLIMAJIbHAs DHEPIUsl C)KAaTOM TNPYKHUHBI, KUHETHUYECKAs DHEPIUs, IOJHAsI MeXaHW4ecKas
SHEprus, MepuoJl M YacToTa KoyieOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTelb NPEIOMIIEHUS Cpeibl), MPH OMUCAHWU NPAaBUIBHO TPAKTOBAThH
(bu3nyecKuit CMBICT HMCIONb3YEMbIX BEJIUYMH, 0003HAYEHMS] U EAUHUIBI (U3MUYECKUX BEIMYUH,
HaXoAuTh (OPMYIbI, CBS3BIBAIOLINE JaHHYIO (U3NYECKYIO BEJIMYMHY C JPYTUMHU BEJIMYMHAMM,
CTPOUTH rpaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

. XapaKTepu30BaTh CBOMCTBA Tel, (pu3nuyeckue SIBIEHUS U MPOILECCH, UCIONb3Ys 3aKOH
COXPAHEHHUs DHEPIHMM, 3aKOH BCEMHUPHOI'O TATOTEHMS, NPUHLMII CYNEPHO3ULUN CHJI, NPUHLIIMII
OTHOCHTENBHOCTH ["anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKECHHUS
U TPEIOMJIEHMsI CBETAa, 3aKOHBI COXPAHEHHUS 3apsJ0OBOIO M MacCOBOIO YHCEN IPHU SIEPHBIX



peaknusx, IpU 3TOM JaBaTb CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3allUCBIBaTh €ro
MaTeMaTHYeCKOE BBIPAKECHHUE;

o OOBSICHATH (PU3NUECKHE TPOLIECCH M CBOMCTBA TEJI, B TOM YUCIIE M B KOHTEKCTE CUTYAIHH
MIPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH NPUYUHHO-CICACTBEHHbIE CBSI3H, CTPOUTH
00BbsICHEHHE U3 2—3 JIOTMYECKMX IIAroB ¢ OMOpPOH Ha 2—3 M3yYeHHBIX CBOMCTBA (PU3NUYECKUX
SIBJICHUH, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

. pemars pacuéTHble 3a/1a4M (ONUPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHUI), HCIIONb3Y
3aKOHBI M (POPMYIIbI, CBSI3bIBAIOIINE (PU3UYECKHE BEIMYUHBI: HA OCHOBE aHAJM3a YCIOBUS 33Jauu
3aMMChIBaTh KPAaTKOE YCIOBHUE, BBISBISATH HEJOCTAIONIME MM H30BITOYHBIC JIaHHBIE, BHIOMPATH
3aKOHBl M (OpMYJBI, HEOOXOAMMBIE JJsi PELICHHs, NPOBOAUTH pAcu€Thl M OLEHUBAThH
PEATUCTUYHOCTh MOTYYECHHOTO 3HAYCHUS (PU3NYECKON BEJTMUHHBI;

o pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEHIMTH MPH MOMOIIM (PU3HMYECKUX METOJIOB,
UCIOJIb3YSl ONMCAHUE HCCIEJOBAHMsI, BBIIEIATH IPOBEPSAEMOE MPEANOJIOKEHUE, OLICHUBATh
MPaBWJIBHOCTh MOPSIKA TPOBENEHUS UCCIEJOBAHMS, J€JIaTh BbIBOJbI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

o MIPOBOMTH OIBITHI IO HAOMIOACHUIO (GU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB TEJ
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHUS JHEPrHH, 3aBHCHUMOCTh MEpHUOAa
KoJ1e0aHui NMPYKUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTb OT
aMIUIUTYIbI MaJlbIX KojieOaHuH, MpSAMOJMHEHHOE pacIpOCTpaHEHUE CBETa, pas3liosKeHue Oenoro
CBETa B CIEKTP, U3yYECHUE CBOMCTB M300pa)K€HUs B IUIOCKOM 3€pKajie U CBOWCTB M300pa’keHUs
npeaMeTa B cobuparomieil TuH3e, HaOMI0AeHUEe CIUIONIHBIX U JIMHEHYAThIX CIEKTPOB M3IYYCHHS):
CaMOCTOSITENTFHO COOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 00OpYIOBaHUS, OMUCHIBATH XOJ]
OTIBITa U €r0 Pe3yJabTaThl, GOPMYIUPOBATH BHIBOIBI;

o IIPOBOAUTH IPU HEOOXOAMMOCTH CEpPUI0 MPSMBIX H3MEPEHHH, ONpelelsis CpelHee
3HAUCHUE W3MEPSEMON BEMYUHBI (POKYCHOE PaCcCTOSIHHE COOMpAIOIIEH JTUH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

o MPOBOJIUTH HCCIIEOBAHUE 3aBHCHUMOCTEH (DM3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
MpSIMBIX U3MEPEHHH (3aBHCHUMOCTh IYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JBMXKEHHH O€3
HadalbHOM CKOpPOCTH, Mepuoja KoJeOaHWH MaTeMaTH4ecKoro MasiTHUKa OT JUIMHBI HUTH,
3aBUCHMOCTH yIJIa OTPa)KEHUS CBETa OT yIJIa MaJIeHUs W yria MpejJoMJICHHUS OT yria MaJeHHs):
IUTAHUPOBATh HMCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTATHI
MTOJIYY€HHOM 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJE TAaOIUI U rpaUKOB, JA€IaTh BHIBOJBI MO
pe3yJibTaTaM MCCIEA0BaHNUS;

o MIPOBOANTh KOCBEHHBIE U3MEpPEHHs (PU3MUECKUX BENMYUH (CpelHss CKOpOCTb U
YCKOpEHHUE Teja IPU paBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHUE CBOOOJHOTO Ma/leHus, )KECTKOCTD
NPYXUHBI, KO3()(PUIIMEHT TpEeHUs CKOJbKEHHs, MeXaHu4eckas paboTa W MOLIHOCTb, YacTOTa U
NepuoJ] KojieOaHUi MaTeMaTH4YEeCKOr0 U MPYKMHHOI'O MasiTHUKOB, ONITUYECKasi CHJla coOuparomien
JIMH3BI, PAJMOAKTUBHBIA (OH): IJIAHUPOBATH M3MEPEHMs, COOMpaTh HKCHEPUMEHTAIbHYIO
YCTaHOBKY U BBINOJIHITH U3MEPEHUSs, CleAys MPEII0KEHHOW MHCTPYKLMHU, BBIYUCIATh 3HAYCHUE
BEJIMYMHBI M AHAJIU3UPOBATH IIOJIYYEHHBIE pE3YyJNbTaThl C Y4YETOM 3aJaHHOW IOTPEIIHOCTH
N3MEPEHU;

o coOMroAaTh TpaBWia TEXHUKH O€30MacHOCTH TMpu paboTe ¢ 1abOpaTOpHBIM
o0opynoBaHUEM;
o pa3nuyaTh OCHOBHBIE MPU3HAKH U3YUCHHBIX (PM3NUYECKUX MOJETICH: MaTepuaibHas TOUKa,

a0COMIOTHO TBEPIIOE TENO, TOYSUHBIM UCTOYHUK CBETA, Ty4, TOHKAs JIMH3A, IUIAaHETapHas MOJAEIb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOT'O SApa;

o XapaKTepU30BaTh MPHUHIIUIIBI ICWCTBUS U3YYSCHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOHUCTB
C OMoOpoil Ha WX omucaHusi (B TOM 4YHUCJE: CHUIOMETP, NATYUKU TOJOKEHHS, PACCTOSHUS M
YCKOpEHHs, pakeTra, »3XOJO0T, OYKH, TMepuckor, ¢GoToammapar, ONTHYECKUE CBETOBOJIHI,



CIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O CBOMCTBaX (PU3NYECKUX
SIBJICHUH ¥ HEOOXOIMMBIE (PU3MYECKUE 3aKOHOMEPHOCTH;

o HCIIOJIB30BATh CXCMbI M CXCMATHYHBIC PHUCYHKU HU3YUYCHHBIX TCXHHUYCCKUX YCTpOﬁCTB,
W3MEPUTENBHBIX MPHUOOPOB U TEXHOJIOTUYECKHUX MPOIECCOB MPH PEUICHUH YYeOHO-TIPAKTUICCKUX
3aja4, ONTHYECKHE CXEMBI Il TIOCTPOCHUSI M300paXeHUH B IJIOCKOM 3epKajie M coOmparomeit
JIMH3E,

. NPUBOAUTH TpHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TpUMEpax) MNPAKTHYECKOTO
UCTOJIb30BaHUS (U3NYECKUX 3HAHWK B MOBCEIHEBHOM JKM3HHU ISl oOecredeHus: 0e30MacHOCTH
npu OOpalieHuu ¢ NpUOOpaMH M TEXHUYCCKHMMH YCTPOWCTBAMH, COXPaHEHHS 370POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKPYXKAIOIeH cpene;

o OCYIIECTBIIATH TOUCK WHpopManuu (U3NYECKOTO coaepkanuss B HHTepHere,
CaMOCTOSITEIILHO (POPMYITHPYsl TIOUCKOBBIH 3aIpOC, HAXOAUTh ITyTH ONPEICIICHHs JOCTOBEPHOCTH
HOJ’IY“IQHHOI;'I I/IH(bOpMaLII/II/I Ha OCHOBC UMCHOIIINXCS 3HAHUU U JOIMOJIHUTCIBbHBIX KCTOYHUKOB,

o UCIIOJIb30BaTh MPH BBHIMOJHEHUH YYCOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO JINTEPATYPy
(GU3NYECKOTO COJEpXKaHMs, CIPABOYHBIC MaTepHajbl, pecypchl ceTd HHTepHeT, BIAACTh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, INpeoOpa3oBaHMs HWHPOPMALUK W3 OIHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

L4 cOo31aBaThb COOCTBEHHbIE TUCHbMEHHEIE U YCTHBIC COO6HIGHI/I$I Ha OCHOBC I/IH(l)OpMaLII/II/I n3
HECKOJIBKUX HWCTOYHHKOB (1)H3I/I‘-I€CKOFO COJACpIKaHuA, HY6JH/I‘-IHO MNpEACTaBIATL PE3YJIbTAThL
MPOSKTHOM WM HCCIIEOBATEIBCKON JIEATEILHOCTH, MPH O3TOM T'PAMOTHO HCIIOJIb30BaTh
M3YyYCHHBIN TOHSATHIHBIA anmapar W3ydaeMoro pasjeia (HU3UKHd U COMPOBOXKAATH BHICTYIUICHUE
Mpe3eHTAIMeH ¢ YIETOM 0COOCHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne Haumenosanue IIporpammHoe cogep:kanue OcHOBHBIE BU/bI 1eAT€JIbHOCTH 00y4aI0IMXCS
n/n pa3esioB U TeM

Y4eOHOro mpeaMera

duzu

Ka U ee PoJib B MO3HAHHH OKPYKAKOIII

€ro Mupa

MCTO/J ITIO3HaAHUA

CCTCCTBCHHEBIC HAYKH

U3Y4YaloT IPUPOAY.

11 ®dusnka—Hayka o du3snka — HayKa o IpUpoJIe. BersaBiienue paznnuuii Mex 1y GU3NYECKUMU U
HpHUpOIE SIBneHus npupoasl. XAMUYECKUMU MPEBPaICHUAMU.
dusnueckue sIBICHUS: Pacnio3naBanue u kinaccupuKanys GU3N4ecKux sBICHUMI:
MEXaHHNUYCCKUEC, TCIIJIOBBIC, MCXAaHUYCCKUX, TCIJIOBBIX, 3JICKTPUICCKNX, MAI'HUTHBIX U
AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIX.
CBETOBBIE, 3BYKOBbIE Habmonenue u onvcanue Gpu3NYECKUX SBICHUI
12 dusnueckue 2 dusnyecKre BEITUYUHBI. Onpenenenne LEHbI JEJIEHUS ILIKAIbI
BEJINYMHBI N3mepenue Gpu3nueckux U3MEPUTENIBHOIO pubopa.
BenuunH. Gusnyeckue W3mepeHue TMHEHHBIX pa3MepOB Tel
npubopsl. [lorpemuocts U IIPOMEXYTKOB BPEMEHU C YYETOM
MU3MEpEHUI MIOTPEIIHOCTEM.
MexyHapoHas cuctema N3mepenne o0bemMa )XUIKOCTH U TBEPOTO Tea.
€IMHUIL W3mepenue TemnepaTypbl Ipy IOMOILU
KUIKOCTHOI'O TCpPMOMETPA U JaTUHMKa
TeMIIEpaTypBbL.
BrinosnHeHne TBOpUECKUX 3aJaHUH 110 TOUCKY
CIOCOO0B U3MEPEHUS HEKOTOPBIX (U3NUECKUX
XapaKTEepUCTHK, HAIIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIATICHHBIX
00BEKTOB, OOJIBIINX PACCTOSHHIMA, MAJIBIX
IPOMEKYTKOB BpeMeHu. O0Ccyk1eHne npeagaraeMpix cnoco0oB
1.3. EcrecTBEeHHO-HAay4HBII Kak ¢uzuka u npyrue Br1iBrkeHHne runoTes3, 00bSACHSIOMUX MPOCTHIE

SIBJICHUS, HAIIPUMED:

— IIOYEMY OCTAaHABJIMBACTCA ABMXXYIICCCA
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EcrecTBeHHO-Hay4HBIN
METO/1 TO3HAHUS:
Ha0JI0/IeHue, TOCTAaHOBKA
Hay4HOI'0 BOIIpPOCa,
BBIJIBUYKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 IPOBEPKE
TUIIOTE3, 00BCHEHNE
Ha0JII01aeMOT0 SIBIICHHUSL.
Onucanme Gu3nYecKux
SIBJIEHUW C TTIOMOILIBIO

MoJenen

10 TOPU30HTAIBLHOM IMTOBEPXHOCTH TEJIO;

— IIOYEMY B JKapKYIO MTOTOy B CBETIION OJEK IS
npoxJiajinei, ueMm B TeMHoM. [Ipennoxxenue
CIOCOOOB IMPOBEPKU THITOTES.

[IpoBeaeHue nccae10BaHM 1O MPOBEPKE KaKOK-
JIN00 THUITOTE3EI.

[TocTpoenue npocTelmmx Moaenel GU3nIecKux
SIBJICHUH (B BUJIE PUCYHKOB WJIM CXEM), HAIIPUMEP
najicHuE MpeaMeTa; MPSIMOITHHEHHOE

pacipoCTpaHeHUE CBETa

Hroro no pazneny

HepBOHa‘la.ﬂbl—lble CBCICHUSA 0 CTPOCHHUH BeIIECTBa

2.1

Crtpoenue BemiecTna

1

CrtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pasmepsl. OnbITHI,
JIOKa3bIBAIOLIHE
JHCKPETHOE CTPOCHUE

BCIICCTBA

HaGmronenue u nHTEpIpeTays ONbITOB,
CBUETENHCTBYIOIMINUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOEHHH BEUIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYIT

C UCTIIONIb30BaHuEM (oTorpaduii, MOTy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
nabopaTtopHas pabota rmo teme: «OreHka

JTUaMeTpa aToMa METOJIOM PSIJIOB
(c ucnonmp3oBanueM (ororpaduii)». OnpenencHue
pa3MepoB MaJTbIX TeJ
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2.2 JIBmxeHue 2 JIBY>KeHMEe YyacTHIl BEIIECTBa. Hab6mronenue u o0bsicHeHre OpOYHOBCKOTO JIBHXKCHHS U
Y B3aUMOJICHCTBHE CBsI3b CKOPOCTH JIBUKCHUS YaCTHIl | siBIEeHUS auddy3un.
YaCTHII BEIECTBA ¢ TemrepaTtypoii. bpoyHoBckoe [IpoBenenue u 0ObSICHEHHE OIBITOB 110 HAOJIIOICHUIO TEIIOBOTO
nBrkeHue, Tuddysus. paciIipeHus ra3os.
B3anmMoneincTBre yacTuI [IpoBenenue u 00OBSICHEHNE OIBITOB 110
BCIICCTBA: IIPUTAKCHUC U 00HAPYKEHHIO CHJI MOJIEKYJISIPHOTO TIPUTSKESHUS
OTTaJIKUBaHUE Y OTTAJIKUBaHUS
2.3 ArperarHbie 2 ArperaTHble COCTOSIHUS Onucanue (¢ UCTIOIB30BAHUEM MTPOCTHIX
COCTOSIHUSI BEIIECTBA BEIIIECTBA: CTPOCHHUE I'a30B, MO/Ieleil) OCHOBHBIX pa3IMYMii B CTPOSHHUHU Ta30B,
KUAKOCTEU U TBEPBIX KHUJKOCTEH U TBEP/BIX TEl.
(KpUCTAJUIMYECKHX) TE. OO0bscHeHre MaJIol CKUMAEMOCTH KUIKOCTEH
B3anmocBs3p MEXIy U TBEPBIX Tell, OOJBIION CXKUMAaEMOCTH T'a30B.
CBOWCTBaMH BEILIECTB OO0nbsicHeHne coxpaHeHus HOPMBI TBEPABIX TEI
B Pa3HbBIX arperaTHbIX U TEKY4€CTH JKUKOCTH.
COCTOSIHUSIX M UX IIpoBeseHue ONbITOB, JOKA3BIBAIOIINX, YTO
ATOMHO-MOJIEKYJISIPHBIM B TBEP/IOM COCTOSTHUY BOJIbI YACTHIIBI HAXOJISTCS
ctpoeHneM. OcobeHHOCTH B CpPEJIHEM JaJIbLIIe APYT OT Apyra (IIOTHOCTb
arperaTHbIX COCTOSIHUN MEHBIIIE), YEM B SKUIKOM.
BO/JIBI YcTaHoBIIeHUE B3aUMOCBS3H MEXTY
0COOEHHOCTSIMH arperaTHbIX COCTOSTHUN BOJIBI
U CYIIECTBOBAaHMEM BOJHBIX OPIraHU3MOB
(MC — 6uonorusi, reorpadusi)
Hroro no pazgeny 5

JABuiKeHHMe M B3aUMOJACCTBHE TeJl

24




3.1

MexaHndeckoe JBHIXCHUC

MexaHndeckoe IBHKCHHE.
PaBHOMEpPHOE M HEPABHOMEPHOE
nerxkeHue. Ckopocts. Cpenssis
CKOPOCTb IPU HEPAaBHOMEPHOM
JnBH>KeHUU. PacueT nytu u
BPEMEHU JIBHXKCHUS

HccnenoBanue paBHOMEPHOT'O JBHKCHHS, OTPECIICHUE €T0
MPU3HAKOB.

HaGmo1eHne HepaBHOMEPHOTO JIBUYKCHUS

Y OTPEJICIICHHUE €T0 OTINYUN OT PABHOMEPHOTO JIBHYKCHUSI.
OnpefereHre CKOPOCTH PaBHOMEPHOTO JIBHIKECHUS
(mapuKa B )KUJKOCTH, MOJICITH SJICKTPHUECKOTO
aBTOMOOWJIS U T.1.).

Omnpenenenue cpeqHeil CKOPOCTU CKOIBKEHUs OpycKa HIn
[IapuKa Mo HaKJIOHHOW TUIOCKOCTH. Pemenue 3aiaq Ha
OIpeIeIICHUE TyTH, CKOPOCTU ¥ BPEMEHU PaBHOMEPHOTO
IIBIDKEHUS.

AHaiu3 rpagIKOB 3aBUCMOCTH ITyTH U CKOPOCTH

OT BPEMEHU

3.2

WNnepnwms, macca,
IUIOTHOCTH

SIBnenue nHepuUH. 3aKOH
nHepuuu. BzaumopeicTeue Ten
KaK IpUYMHA U3MEHEHHs CKOPOCTH
JBH>KEHUA Tell. Macca Kak Mepa
MHEPTHOCTH TeJa.

[InoTHOCTH BemecTBa.

CBs13b IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIIE 00beMa
BEIIECTBA

OOBbsicHeHHE U IPOTHO3UPOBAHUE SBJICHUN, 00YCIIOBIEHHBIX
MHEepLUUEN, HapUMep, YTO IPOUCXOAUT IIPU TOPMOKEHUU WU
PE3KOM MaHeBpe aBTOMOOMIISA, TOYEMY HEBO3MOXHO MTHOBEHHO
MPEKPATUTH IBUKEHUE Ha BEJIOCUIIE/IE UIN CaMOKaTe H T. 1.
IIpoBenenune u aHanu3 ONBITOB, AEMOHCTPUPYIOLINX
MU3MEHEHHE CKOPOCTH JIBUKEHUS TeJla B pe3yNbTaTe AEHCTBUA
Ha HEro JPYTUX Tell.

Pemenue 3aa4 Ha onpe/ieNieHne MacChl Tela, ero

o0beMa 1 1IoTHOCTH. [IpoBeieHue 1 aHaIu3 OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh U3MEHEHUSI CKOPOCTH Tela
OT €ro Maccel

IIPU B3aUMOJCHCTBUU TEIN.

W3mepeHue Macchl Tena pa3IndHbIME CIIOCO0aMH.
Omnpenenenne IIOTHOCTY TeJa B PE3YyJIbTaTe U3MEPEHUS €T0
Macchl U 00bemMa
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3.3 | Cuna. Buasr cun

14

Cuita Kak XapakTepuCcTHUKa
B3aWMOJICUCTBUS TEIL.

Cuna ynpyrocty u 3akoH ['yka.
N3mepenne cuibl

C IOMOIIBIO TMHAMOMETPA.
SIBneHue TAroTeHUs U cUiia
TsokecTd. Culla TSHKECTH Ha
JIpPYruX IUIAHETaX.

Bec tena. HeBecomocTs. CnoxeHnue
CHWJI, HAIIPABJICHHBIX MO OJTHOU
MIPSIMOIA.

PaBHopelicTBytomas cui. Cuna
TpeHus. TpeHne CKOJIbKEHUS U
TpeHue NnoKos. TpeHue B mpupoje
U TEXHUKE

N3y4yenune B3anMoJeWCTBHSI KaK IPUYMHBI H3MEHEHUS! CKOPOCTH
Tena uim ero aedopmanyu. Onrcanue pearbHbIX CUTyalui
B3aUMOJICHCTBHS T C IIOMOIIBIO MOJIEINIEeH, B KOTOPBIX
BBOJIUTCS TIOHATHE U M300paKEHUE CUJIBI.

W3y4yenune cuitbsl ynpyrocTtu.

HccnenoBanue 3aBUCHMOCTH CHITBI YIIPYTOCTH

OT YAJIMHEHHS PE3UHOBOTO IIHYPa UM IPYKHUHBI (C
MOCTPOCHUEM TpaduKa).

AHanM3 NpaKTHYECKUX CUTYAIUH, B KOTOPBIX

IIPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH (YIPYTOCTh

Ms14a, KPOCCOBOK, BETOK JIepeBa U Jp.).

Ananus CI/ITyaHI/IfI, CBA3aHHBIX C ABJICHUEM TAT'OTCHUA.
OObsicHeHHEe OpOUTATBHOTO IBUYKEHUS TUIAHET

C UCIIOJIb30BAHUEM SBJICHUSA TATOTCHUA 1 3aKOHA MHCPLIUH.
H3mepenue Beca Tena ¢ TOMOIIBI0 THHAMOMETPA.
O60CcHOBaHME ITOTO CI1OCO0A U3MEPEHHUS.

AHanu3 1 MOAEIMPOBAHHUE SABJICHUS HEBECOMOCTH.
OKCepuMEHTAIbHOE MOTYYeHHE MTPaBUiIa CI0KEHHS CUJI,
HaIIPaBJICHHBIX BJIOJIb OJJHOU MPAMOM.

OmnpesienieHne BEIMYMHBI PAaBHOICHCTBYIOIICH CHIL.
W3yuyenue CUIIbI TPEHUS CKOIBKEHUS U CUJIbI TPEHUS ITOKOSI.
HccenenoBanue 3aBUCMMOCTH CUIIBI TPEHUS OT CHIIBI
JIaBJICHUS U CBOWCTB TPYIIMXCS IOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYallUi, B KOTOPBIX MPOSBIISETCS
JIeNCTBUE CUITBI TPEHMUS, UCIIOJIB3YIOTCSI CIIOCOOBI €€
YMEHBIIEHUS

WM yBeNMYeHUs (KaTaHUe Ha JIbDKaX, KOHbKaXx,
TOPMOXKEHHE aBTOMOOMIISA, UCTIOJIb30BAaHHE MOIIIUITHUKOB,
IJIaBaHUE BOJHBIX JKUBOTHBIX U Jp.).

Pemenue 3aau ¢ ucnosib30BaHueM (GopMyI JUIs pacyera
CHJIBI TSDKECTH, CHIIBI YIIPYTOCTH,

CHUJIbI TPEHUS

Hroro no pazneny
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JlaByieHne TBepPABIX TeJl, JKUAKOCTel U ra3oB

4.1 | HdaBnenue. [lepenaua 3 Hasnenne. CriocoObl yMEHbIICHHUS U | AHAIN3 ¥ O0BSICHEHHUE OIBITOB U MMPAKTUYECKUX CUTYallUi, B
JaBJICHUS TBEPIABIMUA yBEJIMUCHUS JaBiieHus. JlaBieHue KOTOPBIX IPOSBIIAETCS CUJIa JaBICHUS.
TEJIaMU, )KUAKOCTIMHA U ra3a. 3aBUCUMOCTb JaBjieHwus raza or| OO0CHOBaHUE CITIOCOOOB YMEHBIIICHUS U YBEITMUCHUS IaBICHUS.
ra3aMu obbema, TeMneparypsl. [lepenaua N3ydeHune 3aBUCUMOCTH J1aBJIEHUS ra3a OT o0BeMa U
JAaBJICHUS TBEPAbIMU TCJIAMU, TeMIIEpaTyphbl.
XKHMJIKOCTAMM U Ta3aMH. 3aKOH N3yuenune ocoOeHHOCTEH Mepeiavun JaBICHUS TBEPABIMU
[Mackans TEJIAMH, )XUIKOCTIMHU U Fa3aMHu.
O0ocHOBaHKE PE3yJIHTATOB OMBITOB OCOOCHHOCTSIMHU CTPOCHUS
BEIIIECTBA B TBEP/IOM, JKHJIKOM M ra3000pa3HOM COCTOSTHUSX.
DKCIepUMEHTAIBLHOE JI0KAa3aTeNbcTBO 3aKoHa [Tackans.
Pemenue 3a1au Ha pacdeT AaBlIeHUS TBEPAOTO TEJIa
4.2 | JlaBieHHE )KUIKOCTH 5 3aBUCHMOCTE JABJICHUS KUIKOCTU HccnenoBaHne 3aBUCUMOCTH JABJICHHS JKUJIKOCTH OT

oT ryouHsl. [IHeBMaTHueckue
MaluHbl. ['uapocrarnyeckui
napasiokc. CooO1iaronmecs: cocyusl.
I'mppaBnnueckre MeXaHU3MBbI

TITyOUHBI OTPYKEHHS U IJIOTHOCTH YKUAKOCTH.

Hab6nronenue n 00bsicHEeHUE THAPOCTATHIECKOTO TTapajoKca Ha
OCHOBe 3akoHa [lackais.

N3ydeHne cooOuarommxcs cocyoB.

Pemenue 3ama4 Ha pacueT naBiieHUst KUAKOCTH. OObsICHEHUE
MIPUHIIMIA JeWCTBUS TUAPABIMYECKOTO Ipecca,
ITHEBMATUYECKIX MAIIIVH.

AHanu3 1 00bsICHEHHE TPAKTUYECKUX CUTYAIIH,
JIEMOHCTPHUPYIOIINX TPOSBICHHUE JTABJICHHS KUIKOCTH U
3akoHa [lackas, HampuMep IPOIECCOB B OpraHU3Me pH
rJ1yOOKOBOIHOM HBIPSIHUU
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4.3

ATmochepHoe faBieHue

Atmocdepa 3emimn

U aTMOC(epHOe JaBIICHNUE.
[Tpu4mHbI CyIIECTBOBAaHUS
BO3JIYIITHOM 000JIOUKH 3eMIIH.
Oneit Toppuuemu. U3mepenue
aTMOC(epHOTO JIaBICHHUS.
3aBUCUMOCTH aTMOC(EpPHOTO
JIaBIICHUS OT BBICOTHI HA/l yPOBHEM
mopsi. [IpuGopsr

JUTSL U3MEpeHust aTMoc(epHOro
JIaBIICHUS

DKCnepruMeHTaIbHOE OOHApYKEHUE

aTMOoCc(epHOro JaBICHHUS.

AHanu3 1 00bSICHEHHUE OITBITOB M MMPAKTUYECKUX CHTYAIUH,
CBSI3aHHBIX C ACWCTBUEM aTMOC(HEPHOTO JaBICHHUS.
OObsicHeHHE CyIIeCTBOBaHUS aTMOc(ephl Ha 3eMiie u
HEKOTOPBIX TJIAHETaX WM €€ OTCYTCTBUS Ha IPYTHUX
manerax u Jlyne.

OOBsicHEeHHE N3MEHEHHUS TUIOTHOCTH aTMOC(EpPhI ¢ BEICOTOM
¥ 3aBUCUMOCTHU aTMOC(EPHOTO IaBICHHS OT BBICOTHI.
Pemenue 3amay Ha pacyeT aTMOC(EepHOTO aBICHUS.
H3y4enue ycrpoiicTBa GapomeTpa-aHeponaa

4.4

[erictBre
JKUJKOCTH U ra3a Ha
MOTPYKEHHOE B
HUX TEJIO0

JlelicTBUE )KUIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEJIO.
Brrtankupatomias (apxumeioBa)
cuna. 3akoH Apxumena. [InaBanue
tei. Bo3nyxormiaBanue

DKcrepuMeHTaTbHOE OOHAPYKEHHE ICHCTBHS KUAKOCTH U Ta3a
Ha [OrPY’KEHHOE B HUX Teno. Omnpe/iesieHue BHITAIKUBAIOLIeH
CHUJIbI, ICCTBYIOIIECH Ha TEJO0, MOTPYKEHHOE

B )KUJKOCTb.

[TpoBenenue u 06CyX1€HNE ONBITOB, JEMOHCTPUPYIOIINX
3aBHCUMOCTH BBITAJIKMBAIOLIEH CUIIBI, IEHCTBYIOIEH Ha

TEJO B KHUJIKOCTH, OT 00beMa MOTPYy>KEHHOM

B JKU/IKOCTh YacTH Te€Ja U OT MJIOTHOCTH JKUIKOCTH.
IIposepka Hezasucumocmu olmanKuearoOueli Cubl,
Oeticmeyrowel Ha meo 8 HCUOKOCMU, OM MAccbl mend.
HccnenoBaHue 3aBUCHMOCTH Beca Teja B BOJE

0T 00beMa OTPY>KEHHON B KHJIKOCTh 4acTH Tena. Pemenue
3aJ]ay Ha MPUMEHEHHE 3aKOHa ApXUMe/ia U yCIOBHS
TJTaBaHMs TeJl.

KonctpyupoBanue apeomerpa

WM KOHCTPYMPOBAHUE JIOJKU U ONpE/IeIIEHUE ee
rPy30IM0IbEMHOCTH

Hroro no pazneny
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PabGora u MOIIHOCTB. JHEprust
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51 Pabora u MomHOCTE

Mexannueckas padora. MOITHOCTh

DKCIepUMEHTAIIBHOE OIIPEIeNIEeHHEe MEXaHU4eCKOM paboThl
CUJIBI TSDKECTH IIPY NTAJICHUU TEJIA U CUJIbI TPEHUS

IIPY PAaBHOMEPHOM IIEPEMELICHUH TeJIa 110

TOPU30HTAIILHON IIOBEPXHOCTH.

Pacyer momHoCTH, pa3BUBaEMOH IIPHU TOABEME T10 JIECTHHULIE.
Pemenue 3agau Ha pacyeT MEXaHHUECKOI paboThI

Y MOLIHOCTH

5.2 IIpocTeie MEXaHU3MBI ) [IpocTeie MexaHU3MBI: pblyar, 0J10K, | OnpeeneHne BHIMTPBIIA B CUJIE IPOCTHIX MEXaHU3MOB Ha
HaKJIOHHas MJI0CKOCTh. [IpaBuiio IIpUMeEpe pblyara, HoABH)KHOTO
PaBHOBECHS pblyara. Y HETMO/IBUKHOTO OJIOKOB, HAKJIOHHOM IJIOCKOCTH.
[IpumeneHue npaBuia HccnenoBanue ycnoBusi paBHOBECHs pbluara.
pPaBHOBECHS pbl4ara OObHapy>keHue CBOICTB MPOCTHIX MEXaHU3MOB
K 0J10Ky. «30510TO€ TPaBUIIO» B Pa3JIMYHBIX HHCTPYMEHTAaX U MPUCIIOCOOTCHHUSX,
Mexanuku. KII/] mpocthix HCIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKXKE B AKUBBIX
MEXaHU3MOB. OpraHu3Max.
I[TpocThie Mexanu3Mbl B ObITY U DKCcrepuMEHTAIbHOE JI0Ka3aTeIbCTBO PAaBEHCTBA padoOT MpH
TCXHUKE MIPUMEHEHUHU MPOCThIX MexaHu3MoB. Onpenenenue KII1
HAKJIOHHOM IIOCKOCTH.
Pemenue 3a1a4 Ha IpUMEHEHUE TIPaBUIIa
paBHOBecus ppryara u Ha pacuet KI1/]
5.3 | MexaHuyeckas SHeprus Mexanuyeckas SHEpIus. OKCIEpUMEHTAILHOE OIPE/IETICHUE N3MEHEHHUS
KuHernueckas KWHETHUYECKON Y MOTEHIIMAIBHON YHEPTUH TeJa IMPH €ro
¥ IOTCHIIHATBHAS SHEPTHUS. CKATBIBAHUM 110 HAKJIOHHOW III0CKOCTH. DOpMyYIUPOBaHUE
[IpeBpaleHie OHOTO BUAA Ha OCHOBE MCCJIEIOBAHUSI 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU MEXaHHYECKOH YHEPTUH.
B IPYroif. 3aKoH OO6cyxeHre rpaiull IPUMEHUMOCTH 3aKOHA COXPaHEHUS
COXpaHEHHUs SHEPTUH B sHepruu. PelieHne 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHA
MEXaHUKe COXPAaHCHUS SHECPIUN
Wtoro no pazneny 12
PesepBHOE Bpems
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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8 KJIACC

Ne HaunmeHnoBanme KoJua-Bo IIporpaMmmHoOe conepskanue OcHOBHBIE BU/IBI 1eITEJILHOCTH 00YYAOIIHXCS
n/n pa3aesioB U TEM 4acoB
Yy4eOHOro npeamera
TenJioBble siBJIEHUSI

1.1 | Crtpoenue u cBoiicTBa
BEILIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM
TEOPUU CTPOCHUS BELIECTBA.

Maccaun pasMEpPbI aTOMOB

1 MoJieKyJl. OTBITHI,
MOATBEPKIAOIINE
OCHOBHBIC ITOJIOKCHUS

MOJIEK YIS PHO-KUHETUIECKOM
TEOPUH.

Monenu TBEpI0TO, KHUIKOTO
Y Ta3000pa3HOT0 COCTOSTHUIM
BEIIIECTBA.

Kpucrammueckue

1 aMop(QHbIe Tena.
OOBsCHEHNE CBOMCTB ra3oB,
KHUJIKOCTEH M TBEPJIBIX T
Ha OCHOBE TIOJIOKEHU N
MOJIEK YIS PHO-KUHETUIECKOM
teopun. CMaunBaHue

Y KalWJUISIPHBIC SBIICHHSL.
TennoBoe pacmmpeHue

n CXKaTHue

HaGnronenue u nHTEpIpeTanys OIbITOB,
CBUJIETEJBCTBYIOMINUX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHH BEILIECTBA: OIBITHI C PACTBOPEHUEM

Pa3JIMYHBIX BEIICCTB B BOAC.

Pemmenue 3a1a4 1o O1IeHUBAHUIO KOJIUYECTBA
aTOMOB HJTU MOJIEKYJI B €IMHUIIE 0ObeMa
BEIIIECTBA.

AHann3 TeKCcTa APEBHUX aTOMUCTOB (HAaIpuUMep,
dbparmenTa nmosmel Jlykpenus «O npupoze
BeIlei») ¢ U310’)KeHHEeM 000CHOBaHUN aTOMHOM
TUIIOTE3bI (CMBICIIOBOE YTEHUE).

Onenka yoeTuTeTbHOCTH STUX 000CHOBAHUH.
OO0mbsacHeHne OpOYHOBCKOTO IBUYKEHUS, SBTICHUS
mubdy3un ¥ pa3nTudmii M1y HUMU Ha OCHOBE
MOJIOKEHHUI MOJIEKYIISIPHO-KMHETHUECKOM
TEOPUHU CTPOCHHUS BEIICCTRA.

OOBsICHEeHNE OCHOBHBIX Pa3IMUUil B CTPOCHUN
ra3oB, KHUJAKOCTEH M TBEPABIX TeJ

C UCITOJIb30BAHNEM TTOJIOKEHHUH MOJICKYJISIPHO-
KHHETUICCKOW TCOPUH CTPOCHHS BEIIECTBA.
[IpoBeneHNE OMBITOB MO BHIPAIIMBAHUIO

KPHUCTaJJIOB TIOBAPSHHOM COJIM WIIH caxapa.
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ITpoBenenue u 00BSICHEHUE ONIBITOB,

JIEMOHCTPUPYIOIINX KAUJUISIPHBIE SIBIICHUS U SIBJICHUE
CMa4MBaHHUA.

OOBsicHEeHHE POJIH KaMJUIAPHBIX SBICHUN

JUIS IOCTYIUICHUS BOJIBI B OpraHu3M pactenuid. Habmonenue,
NpoBe/IeHUE U O0BSICHEHUE OIBITOB MO HAOIIOACHUIO
TEIUIOBOTO PACUIMPEHUS I'a30B, KUAKOCTEN U TBEPIBIX TEll.
OOBsicHeHHE coXpaHeHHUs] 00beMa TBEPABIX T, TEKYYeCTH
YKHUJIKOCTH (B TOM YHCIIE, pa3HUILIBI B TEKYUECTH U1 pa3HBIX
JKUAKOCTEN), TaBICHUS rasa.

IIpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
JIaBJICHUS BO3yXa OT €ro 00beMa ¥ HarpeBaHUsl WIN
OXJIAXK/IEHUS, U UX 0ObSICHEHUE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYECHUS.

AHanu3 NpaKTUYECKUX CUTYALUH, CBSI3aHHbBIX

CO CBOMCTBAMM 'a30B, KUAKOCTEN U TBEPABIX TEI

1.2

TemuoBble mpoLeccsl

21

Temmneparypa. CBsi3b TEMIIEpATypHI
CO CKOPOCTBIO TETIOBOTO
JIBYDKEHUS yacTull. BHyTpeHHs s
sHeprusi. CriocoObl U3MEHEHUS
BHYTpPEHHEH 3HEPruu:
TETuIonepe1ava

U COBepIIeHUE padOTHI.

O6ocHOBaHME PABUI U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHE PA3JIMYHBIX CIIOCOO0B U3MEPEHUS H IITKAJ
TEeMIEPaTypHI.

HabOmronenue u 00bsICHEHHE OIBITOB,
JEMOHCTPHUPYIOIINX U3MEHEHNE BHYTPEHHEH YHEPTUH
TeJa B pe3yJIbTaTe TEIIonepeaadd U padOThl BHEITHUX
CHIL

Habmronenue u 00bICHEHUE OIBITOB,
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Buasl Tenonepenaun:
TEIUIONPOBOAHOCTD,
KOHBEKIIUS, U3ITyYCHHE.
KosruecTBO TENIOTHI.

VY nenbHas TENI0EMKOCTh
BelecTra. TernaoooMeH u
TEIJIOBOE PABHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca. [1naBnenue

Y OTBEp/ICBaHUE
KPUCTAJUIMYECKUX BEIIECTB.
VenpHas TENaoTa IIaBJICHHUS.
[TapoobpazoBanue

u KkoHaeHcauus. Mcnapenue.
Kunienue. Y nenbHas temiora
napoodpa3zoBaHusi. 3aBUCUMOCTb
TEeMITepaTypbl KATICHUSI OT
aTMoc(hepHOTro JaBIeHUsI.
Brnaxxnocts Bo3yxa. DHeprus
TOTUTHBA. Y IeJIbHAs TeTUIOTa
cropanus. [TpuHIMIE paboTHI
TerioBbIX aurareneit KIT
TEIJIOBOTO IBUTATEIIS.
TenmoBbie IBUTATENN

Y 3a11Ta OKPYKAIOIIEH CPEbl.
3aKOH COXpaHEHUS

Y [IpEBpaIeHUs SHEPTUH B
TETJIOBBIX TTPOIIeccax

00CyXICHUE TPAKTUIECKUX CUTYAITHH,

JIEMOHCTPHUPYIOLIUX PA3JIMYHbIE BU/IBI TEIUIONEPEIayuu:
TEIJIONPOBOIHOCTh, KOHBEKIIUIO, U3JTyYCHHE.

HccnenoBanue siBICHHS TEIIOOOMEHA

IIPU CMEIIMBAHUU XOJIOJAHOU U Tropsiuelt Boabl. HabmroneHue
YCTaHOBJICHUS TEIUIOBOIO PAaBHOBECHS MEXKy ropsue u
XO0JIOAHOU BoJoi. Onpesenenne (M3MEpPeHe) KOJINYeCTBa
TEIUIOTHI, TOTYYCHHOTO BOJIOU MPH TEIIO0OMEHE C HarpeThIM
METAUTNYECKUM LIUJIUHIPOM.

Omnpenenenue (M13MepeHNe) yIeIbHONU TEIIOEMKOCTH
BCIIECTBA.

Pemenne 3amay, CBI3aHHBIX C BEIYMCIIEHHEM KOJIMYSCTBA
TEIJIOTHI ¥ TEINIOEMKOCTHU

P TEIUIOOOMEHE.

AHanu3 cuTyaluui MpakTH4YEeCKOro UCIOJb30BaHMUS TEINIOBBIX
CBOMCTB BEIIECTB U MAaTEPHUAJIOB, HAITPUMED, B LIEISAX
AHEprocOepeKeHUs: TEMION30IIALINSA, YHEprocOeperaroIme
KPBIIIH, TEPMOAKKYMYIISITOPHI U T. 1.

HaGnronenue siBneHuit ucnapeHus u

KOHJICHCAIIHH.

UccnenoBanue mpoliecca CapeHusl pa3IMuHbIX

JKHUIKOCTEH.

OObscHeHUE ABIEHUH UCTIapEeHUs U KOHICHCAIlUU Ha OCHOBE
ATOMHO-MOJICKYJIIPHOTO YUEHHSI.

Habmroienue u 00bsiCHEHUE Tpoliecca KUIEeHUs, B TOM YHCIIe
3aBUCUMOCTH TEMIIEPATYPhl KUTICHUS OT JTaBJICHHS.
Omnpenenenue (M3MEPEHNE) OTHOCUTENBHON BIAXKHOCTH
BO3/yXa.

Habmroienue nporiecca rmiaBieHus KPUCTALTHIECKOTO
BEIIIECTBA, HAPUMED, Jibaa. CpaBHEHUE TIPOIIECCOB TIIABICHUS
KPUCTAJUTMYECKUX TEJ U pa3MsATYCHUS

Mpu HarpeBaHuu amopdHBIX Ten. OmnpeneneHue
(u3MepeHue) yaeabHON TEeIIOTHI TJIaBJACHUS JIbJA.
OOBscHeHYE SABJICHNH IIABJICHUS
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1 KPUCTAJUTA3AI[MU Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO YYCHHS.
Pemenne 3ama4, CBI3aHHBIX C BBIYUCIEHUEM KOJIMYECTBA
TEIIOTHI B MPOIIeccaxX TEIIoNepe1auu MPH IJIaBJICHUN U
KPUCTAITU3AIUH, UCTIAPCHUN ¥ KOHICHCAIIMU. AHATTU3
CUTYAIM IPAKTUYECKOTO TPUMEHEHUS SIBJIICHUMA

TUTABJICHUS U KPUCTAJUTM3AINH, HAIPUMEP, TOJTyICHHE
CBEPXYHCTHIX MaTEPHUAIIOB, COJIEBAsI TPEJIKA U JIP.

AHanu3 paboThl M 00BSICHEHUE IPUHIIUATIA

JIENCTBHUA TEIIOBOI'O ABUTATENIA.

Bruruncienne KOJIM4YecTBa TEIIOTHI, BEIAEISIOMIETOCS

IIPU CTOPAHUH PA3JIMYHBIX BHIOB TorumiBa, 1 KIT/]

JIBUTATEIIS.

OO6cyx1eHne SKOIOTHUECKUX MOCTIEICTBHIMA

UCIIOJIb30BaHUS JBUTATENICH BHYTPEHHETO CTOPAHUS, TeIIIOBBIX
Y TUJIPOAJIEKTPOCTAHLIMI

Wroro no pazneny 28

3J1eKTpnqec1cne N MAarHUTHBIC ABJICHUSA
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2.1 | Dnekrpuieckue 7 DeKTpu3aus Tel. Hal6nronenue u mpoBeiIeHHE OIBITOB

3apsabl. JIBa poJia 2IIEKTPUYECKUX 10 3JICKTPHU3alMHU TSI IPU COIPUKOCHOBCHUH U

3apshKEHHBIE Tena 3aps10B. B3aumonelicteue MHIYKIHUEH.

M UX B3aUMOJCHCTBUS 3apsKCHHBIX TEJ. HaGnronenue u 00bsICHEHNE B3aUMOAEHCTBYS OJHOMMEHHO U
3akoH KysoHa (3aBUCUMOCTb CHIIBI | Pa3HOMMEHHO 3apsKEHHBIX Tel. OObICHEHHE IPUHIIAIIA
B3aMMOJCHCTBUSA 3aPsUKCHHBIX TEJI | IEHCTBUS AICKTPOCKOTIA.
OT BEJIMYMHBI 3aPsJIOB U OOBsiCHEHNE SBIICHUM JICKTPU3AIMH ITPU
pacCTOSHUS MEXY TeJIaMHu). COMPUKOCHOBEHHH TeJl U MHIYKIIHEH ¢
DNeKTpUYECcKoe MoJIe. HCIIOJIb30BaHMEM 3HAHUI O HOCHUTEIIAX
HanpshxeHHOCTD ANEKTPUYECKUX 3aps0B B BEIICCTRBE.
AICKTPUICCKOTO TTOJIS. Pacrio3naBanue u 00bsICHEHUE SIBJICHHUIA JICKTPU3AINH B
[TpuHIMI cynepro3uiuu MOBCeIHEBHOM »xu3HU. HaOmroneHue u 00bsICHEHHE OIBITOB,
AICKTPUUCCKUX TOJICH WJUTIOCTPUPYIONIMX 3aKOH COXPAHECHUS AIEKTPUICCKOTO
(Ha Ka4eCTBEHHOM YPOBHE). 3apsja.
Hocwurenu snexrpuyeckux 3apsaa0B. | HaGnroaeHne onbITOB [0 MOJACIHPOBAHHUIO CHIIOBBIX JIMHUH
DNEeMEHTAPHBINA AMEKTPUICCKUI ANEKTPUIYECKOTO TTOJIA.
3apsn. CTpoeHue aToma. HccnenoBanue nelicTBUS IEKTPHUUECKOTO MO
[IpoBOIHUKY M TUANEKTPUKH. 3aKOH | HA TIPOBOJHUKH U JUAICKTPUKU
COXPAHCHHUS YJICKTPHIECKOTO
3apsija

2.2 | IlocTostHHBII 20 DIIeKTPUUECKHI TOK. Y CIIOBUS HaGnronenue pa3anvHbIX BUIOB ICUCTBUS
ANEKTPUYECKUIN TOK CYIIECTBOBaHUS AIIEKTPUYECKOTO TOKA M OOHAPYKEHHE ITUX BUIOB

AIIEKTPUYECKOTO TOKA.
M cTOYHUKH TOCTOSIHHOTO TOKA.
JleficTBHSI IIEKTPUUYECKOTO
TOKa (TeIIOBOE, XUMUYECKOE,
MarHuTHOE).

DNEeKTPUYECKUN TOK B
KHUJIKOCTSX U razax.
DneKTpuyeckas Lenb.

Cuna Toka. DNeKTpUIeCcKOe
HaIpsKEHUE.

ConpoTtuBicHUE IPOBOJHUKA.
VY 1e1pHOE COIPOTUBIICHUE

JNIEUCTBHS B IOBCECIHEBHOM KU3HH.

HabnroneHne BO3SHUKHOBEHHSI Ta30BOTO pa3psaa U
AIIEKTPUYECKOTO TOKA B )KHJIKOCTH.

COopka 1 uCTIbITaHKE HIEKTPUUECKON LIeTIH TIOCTOSTHHOTO TOKA.
W3mepenue cuibl Toka amnepmeTpom. M3mepenune
AIIEKTPUYECKOTO HAMIPSKEHHS BOJIBTMETPOM.

[IpoBenenune u 0ObICHEHUE OIBITOB, JEMOHCTPUPYIOIINX
3aBHCHUMOCTbB 3JIEKTPUYECKOTO CONPOTUBIIEHUS IIPOBOIHUKA
OT €ro JUIMHBI, IUIOIa/I1 MONEPEYHOr0 CEYEeHUs U
MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, IIPOTEKAIOIETO YePE3
pe3ucTop,

34




BelecTBa. 3akoH Oma Jyist yyacTka
uenu. IlocnenopaTenbHOE

Y TapajuieIbHOE COCIMHCHHE
MTPOBOJHUKOB.

PaboTa 1 MOIITHOCTD
AJEKTPUYECKOTO TOKA.

3akoH [xoyns—JIenna.
DJIEKTPUYECKHE LIETTH 1
oTpedUTENN

AIIEKTPUYECKOM SHEPTUU B OBITY.
Kopotkoe 3ambikanne

OT COINPOTHUBIICHUS PE3UCTOPA U HAIPSIKEHUS HA

pe3ucrope.

[IpoBepka nmpaBuiia CIOKEHUS HATPSHYKEHUN TTPU
MOCJIEN0BATEILHOM COCIMHEHNH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia s CUIIbI TOKA

MpHY MapAJJIEILHOM COCIMHEHUH PE3UCTOPOB. AHAIN3
CHUTYalHi OCJIEN0BATEIBHOIO U MaPAJLIEIBHOTO COCTUHEHUS
MIPOBOJTHUKOB

B JIOMAIITHUX JICKTPUYECKHUX CETSX.

Pemenue 3a1a4 ¢ ucnonpzoBanueM 3akoHa Oma u popmy
pacyera 3IEKTPUIYECKOr0 COMPOTUBIIEHUS MTPU
IMOCJIEIOBATEILHOM

Y apajuieIbHOM COSJIMHEHUHU MPOBOIHUKOB.

Omnpenenenre padOTHI AIEKTPHUIECKOTO TOKA,
MPOTEKAIOLLETO YEPE3 PESUCTOP.

OmnpeenieHre MOITHOCTH DJIEKTPUUECKOTO TOKA, BBIJIETIEMOM
Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 JTAMIIOUKY OT
HaIIpsKEHUs Ha HEel.

Omnpenenenue KIIJI narpeBarens. MccnenoBanue
npeoOpa3oBaHMs YHEPTUH TIPH MOIBEME TPy3a
AJIIEKTPOJIBUTATEIIEM.

OObsicHEeHHE YCTPOUCTBA U MPUHIINTIA ICUCTBUS JOMAITHIX
AIIEKTPOHArPEeBATENbHBIX MPHOOPOB.

OOBsicHEHNE TPUINH KOPOTKOTO 3aMBIKAHUS U

MPUHIUIIA JEHCTBUSA MJIABKUX MPEAOXPAHUTENECH.

Pemenwne 3amad ¢ HCIIOIBL30BaHUEM 3aKOHA

Jxoyns—Jlenna

2.3

MarsuTHBIE SIBJICHUS

IlocTostHHBIE MATHUTEL.
B3aunmonerictsue

HccnenoBaHne MarHUTHOT'O B3aMMOICHCTBUS
IIOCTOSAHHBIX MAarHUTOB.
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MOCTOSTHHBIX MarHUTOB.
MaruuTtHoe noJe.

MaruuTtHoe noje 3eMian

Y €r0 3HAUYCHHE ISl ’KU3HHU Ha
3emute. OnbIT DpcTea. MaruutHoe
T0JI€ SJIEKTPUUECKOI0 TOKA.
IIpumeHneHue 3IeKTpOMarHuToB

B TeXHUKE. J[efiCTBHE MarHUTHOTO
OJIS

Ha IPOBOJHHK C TOKOM.
DNEeKTPOABUTATENh TIOCTOSTHHOTO
TOKa.

Hcnonbs30BaHue 37€KTPOABUTATENEH
B TEXHHUUYECKUX YCTPONUCTBAX U Ha
TpaHCIIOpTe

W3y4yeHre MarHuTHOT'O T0JIS IIOCTOSIHHBIX MATHUTOB IPU UX
o0beIMHEHNH U pazesieHun. VccnepoBanrue MarHuTHOTO
B3aMMOJCHCTBYS IOCTOSHHBIX MarHUTOB.

M3yyeHnne MarHuTHOTO T10JIS ITOCTOSIHHBIX MAarHUTOB IIPU UX
o0beIMHeHNUH U pazaeneHun. [IpoBenenue onsITOB 1O
BU3yaJIN3aL1U I10JI1 TIOCTOSIHHBIX MarHUTOB.

W3y4eHue sABJICHNSI HAMarHUYMBAaHUS BELIECTBA.
HccenenoBanue necTBUSA 3JIEKTPUYECKOrO TOKA HA
MarHuTHYIO CTPEJIKY.

IIpoBeneHue ONBITOB, IEMOHCTPUPYIOIINUX 3aBUCUMOCTD CHJIBI
B3aUMO/ICVCTBUS KaTyIIKH

C TOKOM M MarHuTa OT CHJIbl M HallpaBJIEHUS TOKA B KaTYIIKE.
AHanu3 cuTyaluii NpakTU4eCKOro NpUMEHEHUs
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX YCTPOUCTBAX,
IPOMBIIIICHHOCTH, METULIIHE).

N3yuenune neicTBUsI MAarHUTHOTO 1IOJISL HA

IIPOBOJHHUK C TOKOM.

N3yuenne nercTBus JIEKTPOJBATATENS.

N3mepenue KIIl anexTpoasurarenpHoi

YCTaHOBKH.

Pacnio3naBaHue u aHaIu3 pa3IMuHbIX

IIPUMEHEHUH AJIEKTpOoIBUTaTeNel (TpaHCopT,

OBITOBBIE YCTPOMCTBA U Jp.)

2.4

DNeKTpOMarHUTHAS
WHTyKIIUS

OnsiTel @apanes. SABneHue
AJIEKTPOMArHUTHOM WHAYKIIUH.
[IpaBuio Jlenna.
DJeKTporeHeparop.

Crnioco0sl mostyueHus
JIEKTPUUECKON SHEPTUH.
DJIEKTPOCTAaHIIUH

Ha BO300HOBIISIEMBIX
VCTOYHUKAX SHEPTUH

OneITEI IO HUCCICIOBAHUIO ABJICHUSA BHGKTpOMaFHHTHOﬁ
HHAYKIOUH: UCCIICAOBAHNC W3MEHEHMH 3HAUYCHUS U
HaIpaBJICHHUA HHAYKIIUOHHOTO TOKa

Hroro no pazneny
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PesepBHOE Bpemst

OBLIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
9 KJIACC
Ne HaumenoBanmne KoJ-Bo IIporpammHoe conep:kanue OcHOBHBIE BU/bI 1eTeJIbHOCTH 00y4aI0IMXCS
n/n pa3aesioB U TeM JacoB

yqeﬁﬂoro npeamera

Mexannueckue siBJEHHUA

11

MexaHU4eCcKoe IBUKEHUE U
CII0COOBI €r0 OIMMCAHUS

10

MexaHnueckoe IBUKEHUE.
MarepuaibHas TOUKA.

Cucrema orcyera.
OTHOCUTETBHOCTh MEXaHUUECKOTO
JBrkeHus. PapBHomepHOe
MPSMOJIMHEMHOE ABUKEHUE.
HepaBHOMepHOE IPAMOIMHENHOE
nBuxkeHue. CpeaHsisi 1 MTHOBEHHas
CKOpOCTb TeJla IIPU
HEPaBHOMEPHOM JIBM)KCHUH.
Yckopenue. PaBHoyckopeHHOE
MIPSAIMOJIMHEMHOE IBUKECHHUE.
CBobosaHoOe najieHue.

Omnbitel ["anunes. PaBHomepHOE
JBUKEHHE 110 OKPYKHOCTH.
[lepuon u yacToTa oOpamieHus.
JIuneliHasa U yriuoBas CKOPOCTH.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE

AHanu3 1 00CyKJICHHUE Pa3IMYHbIX IPHMEPOB MEXaHUIECKOTO
JIBUKCHMUSL.

OO6cyxneHue rpaHull TPUMEHUMOCTH MOJIENN
«MaTepuabHas TOUKa.

Onucanne MEXaHUYECKOTO ABM)KCHUS Pa3IMUHbIMU
criocobamu (ypaBHeHUe, Tabnuna, rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUl, B KOTOPBIX MPOSBISIETCS
OTHOCHUTEIIEHOCTh MEXaHUYECKOTO JIBIKEHHS.

Habmronenne MexaHHIeCcKOTro IBUKEHHUS TeJla OTHOCUTEIFHO
pa3HBIX TEJ OTCYEeTA.

CpaBHeHUE MyTeil U TPACKTOPUIl IBHXKEHUSI OJJTHOTO U TOTO
e TeJla OTHOCUTEIHHO Pa3HBIX TNl OTCYETA.

Amnanu3 tekcra ["anumes 00 OTHOCUTEIHHOCTH IBHKEHUS;
BBITIOJTHEHHUE 32JIAaHHH TTO TEKCTY (CMBICIOBOE YTCHHUE).
Omnpenenenue cpeiHel CKOPOCTH CKOJIBKEHUS OpycKa UITN
JIBYDKEHUS TAPUKA TTO0 HAKIIOHHOW TUIOCKOCTH.

Amnanu3 1 00CcyXx/1eHue CIOCOO0B MPUOIMKEHHOTO
OTIpeIeIeHUsI MTHOBEHHOM CKOPOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHUS (IIapHUKa B
YKUJKOCTH, MOJIEITH JIEKTPUYECKOTO aBTOMOOWIIS | T. T1.).
Omnpenenenue myTH, TIPORACHHOTO 32 TAHHBII MPOMEKYTOK
BpPEMEHH, U CKOPOCTH Teja

110 TpadMKy 3aBUCHUMOCTH ITyTH PABHOMEPHOTO JIBIKEHUS
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oT BpeMeHH. OOCyKAeHHe BOZMOKHbBIX PUHIUIIOB
JEHCTBHS IPUOOPOB, U3MEPSFOIIUX CKOPOCTh
(ctMIOMETPOB).

Brluucnenue nyTu U CKOPOCTH MPU PAaBHOYCKOPEHHOM
IPSIMOJIMHEHHOM JBUKEHUU Tela.

OrnpezenieHne NpoiICHHOTO IMMYTH U YCKOPEHUSI IBHXKCHUS
TeNa Mo rpauKy 3aBUCMOCTU CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMYKEHUS TeJla OT BPEMEHHU.
Omnpenenenue yCKOpeHHs Tea

IIPU PaBHOYCKOPEHHOM JIBH)KEHUH 110 HAKJIOHHOM IJIOCKOCTH.
W3mepenune nepro/ia M 4acTOTHI OOpaIIeHus Teja 1Mo
OKPY>KHOCTH.

Omnpenenennue CKOPOCTU PABHOMEPHOIO JBMKEHUSI TEJIa 110
OKPY>KHOCTH.

Pemenue 3a1au Ha onpeeneHue KUHEMAaTHUYECKUX
XapaKTePUCTUK MEXaHUYECKOTO JIBHKEHUS Pa3IUIHBIX
BHI0B. Pacno3HaBanue u mpuOIMKEHHOE ONMUCAHNE
pa3IMYHBIX BUJOB MEXaHHUUECKOTO JABM)KEHUS B IPUPOJIE U
TEeXHUKE (Ha MpuMepax CBOOOTHO MaJA0NIuX Tell,
JIBUKECHHUSI )KUBOTHBIX,

HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEJICTB U JP.)
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12

BzaumonelicTBue Ten

20

ITepsbsiii 3akoH HbproTOHA.

Bropoii 3axkoH HeroTOHA.

Tpetuii 3akon HeroToHa.

[IpuHIUI Cynepro3uIuu CHIL.

Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: cuiia TpeHus
CKOJIBXKEHUS, CUJIa TPEHUS MOKOS,
JIpyTUe BUJIbI TPEHUSI.

Cuita TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO
najeHus. J(Bu>keHue riaHeT BOKPYT
Comnnna. [lepBas kocMuueckas
ckopoctb. HeBecomocTh 1
neperpysku. PaBHoBecue
MaTepuaIbHOU TOUKHU. AOCOTIOTHO
TBepaoe Teno. PaBHoBecue TBEpaOTO
TeNa ¢ 3aKPEIVIEHHON OChIO
BpallleHus. MOMEHT CHJIBI.

IlenTp TsKECTH

Hab6mronenue u 00Cy»XIeHHE OIBITOB

C IBMYKCHHUEM Tella IPU YMEHBIIICHUH BIIUSHUS JPYTUX TET,
MPETSITCTBYIONINX JBUKCHHIO.

Amnanu3 Tekcta ["anumes ¢ onucaHueM MbICIEHHOTO
IKCIIEPUMEHTA, 000CHOBHIBAIONIETO 3aKOH HHEPIUY;
BBITNOJIHEHHE 3aJJaHU 110 TEKCTY (CMBICIIOBOE UTCHHE).
OO0cyxeHre BO3MOXKHOCTH BBITIOJTHEHHSI 3aKOHA

MHEPLIUY B Pa3IMYHBIX CUCTEMax OTCYETa.

Hab6mronenue u o0cyxneHre MEXaHUUYECKUX SBJICHUM,
MPOUCXOSIINUX B CHCTEME OTCUeTa

«Tenexkay mpu ee paBHOMEPHOM U YCKOPEHHOM JIBFKCHUHN
OTHOCHUTEJILHO KaOuHeTa (PU3UKH.

JleficTBHs C BEKTOPAMHU CHIL: BBIIIOJIHEHHE 3aJaHUM 110
CJIOKEHHIO ¥ BBIYUTAHUIO BEKTOPOB.

HaGroienne w/vim nmpoBeICHUE ONBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh YCKOPEHHSI TeJIa OT
MIPHJIOKCHHOM K HEMY CHJIBI H MacChI TeJIa.

AHanu3 u 00bsICHEHUE SBIICHUN

C HCMOJIb30BAHUEM BTOPOro 3aKkoHa HeroToHAa. Pemienne 3amay
C HCIOJIB30BaHUEM BTOPOro 3akoHa HeloTOHA U mpaBuiia
CJIOKCHHMSI CHJT.

Omnpenenenue >KkeCTKOCTH MPY>KUHBL.

AHanu3 cuTyanui, B KOTOPBIX HAOIOAIOTCS YIIPYTHE
nedopMaiuu, U uX 0ObsICHEHHE

C UCTIONIb30BaHKEM 3aKkoHa [ 'yka.

Pemenne 3anau ¢ ucnons3oBanuem 3akona ['yka. MccnenoBanue
3aBUCHMOCTH CHUJTBI TPSHHS CKOJILKCHHS OT CHUTBI
HOpMaJbHOTO naBieHus. OOCykIeHue pe3yabTaTOB
HCCIIeTIOBAHUS.

Onpenenenue kodhHUleHTa TPEHUS CKOJIBKCHUS.
N3mepenue criIbl TPEHUS TOKOSL.

Pemenue 3a7a4 ¢ ucnonb3oBaHueM GOPMYJIIbI TSI CUITBI
TPEHUSI CKOJIbKEHHUS.

AHanu3 IBWKEHUS TeJ TOJIBKO MO IEHCTBUEM CHITBI TSHIKECTH
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— cBoOoHOTrO najeHus. O0bsCHEHUE HE3aBUCUMOCTH
YCKOPEHHUs1 CBOOOTHOTO Ta/ICHHs OT MacChl TeJa.
OneHKa BEeIMYHUHBI CUJIbI TATOTEHUS,

NEHCTBYIOLIEN MEX Y IBYMS T€IaMH (1Sl

pa3HBIX Macc).

Amnanu3 IBMKEeHUs! HeOECHBIX TeJ MO

JEHCTBUEM CHJIBI TSTOTEHUS

(c ucrosb30BaHUEM JIOTIOTHUTEIBHBIX UICTOYHUKOB
uHdopmarun).

Pemrenne 3a1a4 ¢ UCIIOIB30BAHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS U POPMYIIBI

JUISL pacyeTa CUJIbI TSKECTH. AHAIU3

OpPUTMHAJIBHOTO TEKCTA, ONUCHIBAIOLLETO

IPOSIBJICHUS 3aKOHA BCEMUPHOTO TATOTEHHUS;
BBITMOJTHEHHE 33IaHUI TI0 TEKCTY (CMBICTIOBOE
YTEHUE).

Habmtonenue u o6cysxieHue OnbITOB

10 U3MEHEHUIO Beca TeJla IIPU YCKOPEHHOM JIBUKECHHH.
AHanus ycioBuil BOSHUKHOBEHHS HEBECOMOCTH U
NEPErpy3KHU.

Pemrenne 3ana4 Ha onpeziesieHNe Beca Tela B
pa3IMYHBIX yCIOBHSIX.

AHanus cui, IeHCTBYIOIIMX Ha TEJIO0, OKOSIIEECS Ha
orope.

OrnpeznesieHne EHTPA TSHKECTH Pa3INYHBIX TE

40




1.3. | 3akoHBI cCOXpaHEHUs 10

Nmnynbce Tena. U3menenue
nMmIyiabsca. UMiyinbe cuibl. 3aKoH
COXPaHEHUS UMITYJIbCA.
PeaktuBHOE NBHKEHHE.
Mexanuueckas paboTa

1 MOIIHOCTh. Pabora cun

TSKECTH, YIIPYTOCTH, TPEHHUS.
CBs3b dHEprun

u pabotsl. [loTeHnnanbpHas

SHEprus Telna, MOJHATOrO Haj
MMOBEPXHOCTHIO 3EMITH.
[ToTenuuanpHas SHEPTUsi CKATON
TIPYKUHBIL.

Kunernueckas sneprus. Teopema o
KUHETHYECKOM YHEPruu. 3aKOH
COXpaHEHUS MEXaHUUYECKOM dHEepTUu

Habmtonenue u o0CykaeHne ONBITOB, JEMOHCTPUPYIOLINX
repeaady UMITyJbca

IIPY B3aUMOJICHCTBUN TEJ1, 32aKOH COXPAHEHUS UMITYJIbCa IPU
abCOJIIOTHO yIIPYroM

Y HEYIIPYTOM B3aMMOJICHCTBUU TeI. AHAIU3

CUTYAalUi B OKPYXKAIOLIEH )KU3HU C UCII0JIb30BAHUEM
3aKOHA COXPaHECHMsI UMITYJIbCa.

PacriozHaBaHue SIBIEHUS PEaKTUBHOIO JBUKCHHUS B

IIPUPOJIE U TEXHUKE.

[IpuMeHeHne 3aKk0Ha COXpaHEHUsl UMITYJIbCa I pacdyeTa
pe3yJIbTaTOB B3aUMO/IEUCTBUS Te (Ha MpUMepax
HEYIIPYroro B3auMOJEHCTBUS, YIIPYroro LIEHTPaJIbHOIO
B3aUMOJICUCTBUSA JBYX OJMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUYKHO).

Pemrenne 3a1a4 ¢ UCIIONIB30BaHUEM 3aKOHA COXPAHECHUS
MMITYJIbCA.

Omnpenenenue paboThl CUIIBI YIPYTOCTH MPH

MOABEME I'Py3a C UCIOJIb30BAHUEM HENOABUKHOTO

U MTOJIBUKHOT0 0J10KOB. M3MepeHne MoIHoCTH.

N3mepenne noTeHIMalbHON S3HEPTUH YIIPYTO
ne(pOopMHUPOBAHHON NPYKUHBI.

N3mepenne KWHETUYECKOW YJHEPTUY Teja 10 JUIMHE
TOPMO3HOTO IIyTH.

OKCIepUMEHTAIBHOE CPAaBHEHNE N3MEHEHUS TOTEHIIMAIIbHOU
Y KHHETHUYECKOW SHEPTUH TeJla IIPH IBH>KEHUH 110 HAKJIIOHHOMN
IIJIOCKOCTH.

OKCnepuMeEHTaIbHAas TPOBEPKA 3aKOHA COXPaHEHUS
MEXaHUYeCKOM SHEPruU Ipy CBOOOTHOM MaICHUH.
[IprMeHeHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUN
JUIs pacueTa NOTEHIUAIBHON U KHHETUUECKON YHEPT Uil Telna.
Pemrenne 3ama4 ¢ UCNOJIB30BaHNEM 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUU

Hroro no pazgeny 40

Mexannueckue K0Je0aHus U BOJHBI

41




2.1

MexaHudeckue KoaeOaHus

KonebarenrHoe OBUKEHHE.
OcHOBHbIE XapaKTEPUCTUKHI
KOJIeOaHUM: TIEPHO/I, YaCcTOTa,
aMIUTATY/IA.
MareMaTUdeCcKui 1
MIPYKUHHBIA MAITHUKH.
[IpeBparieHue sHepruu Npu
KO0JIc0aTeIIbHOM JIBHKCHHUH.
3aryxaromiue KoueOaHusl.
BrinyxeHHbie KoneOaHusl.
Pes3onanc

HaOmronenne xonebaHui oI A€CTBUEM CUII TSKECTH U
YIPYroCTH U 00HApy>KEHHE MOJ00HBIX KOJIeOaHuH B
OKPY’KaIoIIeM MHpE.

Amnanu3 koneOaHMii Tpy3a Ha HUTH U Ha

MIpYXKUHE.

OrnpezenieHne 4acTOThl KOJIeOaHUI MaTEMaTHYECKOTO U
NPY>KHHHOTO MasiTHUKOB. HaOmroenue u o0bsicHeHne
SIBJICHUS] PE30HAHCA.

HccnenoBanue 3aBUCMMOCTH Ieproa KoJieOaHUH
MO/IBEIICHHOTO K HUTH I'Py3a OT JJIMHBI HUTH.
[IpoBepka He3aBUCUMOCTH MeprUoia KoieOaHui

rpy3a, IOABEIIEHHOI'O K JIEHTE, OT Macchl rpy3a. Habmonenue
1 00CY’XJIEHHE OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
nepuoja KojaebaHui Npy>;KMHHOTO MasiTHUKA OT Macchl Ipy3a u

KECTKOCTH TIPY>KUHBI.

[IpuMeHeHne MaTEMaTHYECKOTO

Y IPY)KUHHOTO MasTHUKOB B KQU€CTBE MOZEIEH s
OTIMCaHMs KOJICOaHUH B OKPYKAFOIIIEM MHPE.
Pemienue 3ajau, CBA3aHHBIX C BBIYMCICHUEM HITU
OLIGHKOW 4acTOThI (Iepro/ia) KoaedaHui.
H3mepenue yckopenus c60600H020 nadeHUs
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2.2 | MexaHUYeCKUE BOJIHBL. 8 MexaHu4eckre BOJTHBI. OOHapy>XeHHUE U aHAITU3 BOJIHOBBIX SIBJICHUI B
3BYyK CBoiicTBa MEXaHMYECKUX OKpY>KarolleM MUpE.

BoJH. [IpomonbHbIE HabmroneHnune pactipocTpaHeHuUs TPOAOIBHBIX H

Y TIOTIEpEYHbIC BOJTHBL. J{mrHa MOTICPEYHBIX BOJH (HA MOJICIIH )

BOJIHBI I CKOPOCTb €€ ¥ 0OHApy)KEHUE aHAJIOTHYHBIX BUJIOB BOJIH B IIPUPOJIE

pacnpocTpaHeHusl. (3BYK, BOJTHBI Ha BOJIE).

MexaHuuecKre BOJIHBI B TBEPAOM | BeIunciieHne ITMHBI BOJTHBI U CKOPOCTU PACTIPOCTPAHCHHUS

TeJe, CEHCMUYECKHUE BOJTHBI. 3BYKOBBIX BOJIH.

3ByK. 'poMKOCTB 3ByKa DKCTepUMEHTAIBHOE OTIPEICTICHIE TPAHUI] YACTOTHI

1 BbIcOTa TOHA. OTpayKeHUE 3BYKa. | CIBIIINMBIX 3BYKOBBIX KOJICOaHUI.

WNudpas3Byk u yiapTpa3ByK Ha0uro1eHre 3aBUCIMOCTH BBICOTHI 3BYKa
OT YacTOTHI (B TOM YHCIIC, C KCIIOJIb30BAHHUEM MY3bIKaIbHBIX
UHCTPYMEHTOB).
Habmoienue u o0bsiCHEHHE SIBICHUS
AKyCTHYECKOT0 PE30HAHCA.
AHanu3 OpUrHHAILHOTO TEKCTA, TOCBSIIEHHOTO
WCIIOJIb30BAHUIO 3BYKa (MJIH YJIBTPa3ByKa)
B TEXHUKE (9XOJOKAIHS, YIBTPa3BYK
B MEJIUIIMHE U JIp.); BBIMOJIHEHNE 33JaHUI TTO TEKCTY
(CMBICIIOBOE YTEHHE)

Hroro no pazneny 15

3HEKTp0MaFHI/ITHOC 110JI€ M 3JICKTPOMATIHUTHBIC BOJTHDI
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3.1 DNIEeKTPOMarHUTHOE TI0JIE
Y DJIGKTPOMArHUTHBIC
BOJTHBI

DIeKTPOMarHuTHOE T0JIE.
DNeKTPOMarHUTHBIE BOJIHBI.
CBoiiCTBa JIEKTPOMArHUTHBIX
BOJIH.

[IIxana 371eKTPOMAarHUTHBIX BOJIH.

Wcnonp3oBanue
AJICKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBSI3H.
DJIeKTpOMarHuTHas Ipupoaa
cBeta. CKOpOCTh CBETA.
BoimoBele cBolicTBa CBETa

[TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINX B3aUMOCBSI3b
EKTPUYECKOTO U MArHUTHOT'O TIOJIEH.
DKCIEPUMEHTAIILHOE N3YYEHUE CBOICTB
AJIEKTPOMAarHUTHBIX BOJIH (B TOM YHCJIE C TIOMOULIBIO
MOOHMJIBHOTO TeeoHa).

AHanu3 peHTT€HOBCKMX CHUMKOB Y€JIOBEYECKOIO
OpraHusma.

AHanu3 TEKCTOB, ONKCHIBAIOIINX IPOSBICHUS
ANEKTPOMArHUTHOTO U3IIyUYEHUS B IPUPOJIC: KUBBIC
OpTraHMU3MBbl, U3JTy4€HUs HEOECHBIX T€J (CMBICIOBOE YTEHHUE).
Pacnio3naBanue u aHanu3 pa3IUYHBIX TPUMEHEHUI
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE.

N3ydeHue BOTHOBBIX CBOMCTB CBETA.

Pemenue 3anay ¢ ucnonb3oBaHueM (GOpMyIl Uit CKOPOCTH
ANEKTPOMArHUTHBIX BOJIH, JITHHBI

BOJIHBI U YaCTOTHI CBETA

Hroro no pazneny

CBeTOBbDIE SIBJICHHS
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4.1 | 3akoHbl JlyueBas monens cBeta. Mcrounuku| HabmioeHue OmNbBITOB, JEMOHCTPUPYIOIIMX SIBICHUE
pacrnpoCTpaHEeHUs CBETa CBETa. NPAMOJIMHENHOTO PACIPOCTPAHEHHUS CBETA
[IpsimonuueitHoe pacnpocTpaHeHue| (BOSHUKHOBEHUE TEHU U MOJTYTEHH),
ceera. 3atMenuss Cosnna U JIyHBL| 1 WX HWHTEpHpeTamus C HMCIOAb30BAHHEM ITOHSTHS
OTtpaxxenue CBETA. IInockoe| cBeToBOrO JIy4a.
3epKaio. 3aKOH OTPaKEHHs CBeTa. | OObACHEHUE M MOJEIMPOBAHUE COJHEYHOTO U JIYHHOIO
[Ipenomnenue CBETA. 3aKOH| 3aTMEHUII.
MPCIOMIICHUSA CBCTa. ITonHoe HccnenoBanne 3aBUCHUMOCTH
BHYTPCHHCC  OTPaXCHUC  CBCTA.| yrjia 0TpasKeHMs CBETOBOIO JIy4a OT yIJIa MafCHMUS.
Hcnons3oBanue ITOJIHOTO| [I3yyeHue CBOMCTB M300payKEHHUS B INIOCKOM 3€pKaJle.
BHYTPCHHCTO OTpaXXCHUA Bl HaOnronenne u OOBSCHEHHE OMNBITOB IO TMOJYYCHHIO
ONTHYECKUX CBETOBOAAX M300paKEHUI B BOTHYTOM U BBIITYKJIOM 3€pKajiax.
HaGmonenne wu  0OBSCHEHHE  ONBITOB IO
MPEJIOMIIEHUIO CBETA HA TPaHULE PaA3TUYHBIX
cpenr, B TOM YHCIE OINBITOB C  IOJHBIM
BHYTPEHHHUM OTPAKECHUEM.
HccnenoBanue 3aBUCHMOCTH yIUIa MPEIOMIIEHHS OT yria
1aJICHUs CBETOBOTO JIy4a Ha IPAHMIIE «BO31YX—CTEKIIO».
Pacnio3HaBaHue sIBIEHUHN OTpaXKEHUS
Y IPEJIOMJICHUS CBETA B IOBCEAHEBHOM )KU3HU.
AHanu3 u 00bACHEHNE IBIECHUS ONTHYECKOTO MUPaXa.
Pemrenne 3a1a4 ¢ MCIOJIB30BaHUEM 3aKOHOB
OTPaXEHUS U IPEJIOMIIEHUS CBETA
4.2 Jlua3el ®  oONTHUYECKHE Jlunza. Xox nyuert B smnH3e. | [lomyuenue M300pakKeHH I c MTOMOIIIBIO
npubOpbI Onrtuueckas cuctema | cobuparomeit u paccenBarolei JIVH3.
¢dotoanmapara, Mukpockona u | OmpeneneHue  (HOKYCHOTO  pAcCTOSIHUS |

Teneckona. I'ma3 kak omTHYecKas
cucrema.
EJ'II/I3OPYKOCTB " JaJIbHO30PKOCTDb

ONITUYECKOH CHJIBI cOOMparoeil TUH3HI.
AHanmu3 yCTpOMCTBA M TIPUHLHWIA JIEUCTBUS HEKOTOPBIX|
ONTUYECKUX  NpuOOpoB:  (doToammapara, MHUKPOCKOIA,
TEJIECKOIA.

N3yueHne Mojienu ri1a3a Kak OIITUYECKOU CUCTEMBI.

AHanu3 siBICHUN OJIM30PYKOCTH

U TaIbHO30PKOCTH, IPUHIINIIA JEHCTBUS OYKOB
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4.3 Paznoxenune  Gemoro 3 Paznoxenue 6emoro cBera Hab6mronenue pasnoskeHus 6€10ro CBETa B CIIEKTP.
CBETa B CIIEKTP B cnektp. Omnwitel  Herorona| Habmonenue 1 00bsCHEHHE OIBITOB
CrnoxxeHue CHEKTPaJbHBIX I[BETOB. IO MOJIYYEHHIO OEJIOro CBeTa MPH CIOKEHWU CBETa Pa3HbIX
Hucnepcus cera L(BETOB.
[IpoBenenue u 00BsICHEHNE ONBITOB
110 BOCIIPUSTHIO IIBETa MPEAMETOB IIPU MX HAOIIOACHUU Yepe3
LBETOBbIC (DUIBTPHI (LIBETHBIEC OUKH )
Wtoro no pazneny 15
KBanToBbIe siBJICHUS
5.1 Hcnyckanue u 4 OmnsiTel Pesepdopaa O6cyxnenne uenn omneiToB  Pesepdopna 1o
MOTJIONICHUE  CBETa U IUIaHeTapHas MOJENb aroMma. | HCCIEIOBaHUIO aTOMOB, BBIIBUKCHUE
aTOMOM Monens atoma Bopa_ I/ICHYCKaHI/Ie THUIIOTE3 O BOBMOJXHBIX PE3yJIbTaTaX OIIbITOB
U T[OTJIOLIEHHE CBeTa aTOMOM. | B 3aBHUCHUMOCTH OT IIPEIIOJaraéMoro CTPOEHHS AaTOMOB,
KBanTsbLI. (hopMyIHpOBaHUE BHIBOJIOB
JInnenyaTsIe CIIEKTPBI U3 pe3yJbTaTOB OIBITOB.
OO6cyxaenre TpPOTUBOPEYH TJIaHETAPHOW MOJENH aToMa
U OCHOBAaHMU [UIsi THUIOTE3bl bopa 0 cTaruMoHapHBIX
opOuTax dJeKTpoHOB. HaOmiomeHue  CIUIONIHBIX |
JMHEHYaThIX CIIEKTPOB U3TYUYCHHS Pa3TUYHBIX BEIECTB.
OO®bsiCHEHNE TMHENYaThIX CIIEKTPOB U3ITYUYEHHUs
5.2 Ctpoenue  aromHoro |6 PaguoaktuBHOCTh. Anb(da-, 6era- | OOCykaeHHE BOZMOXKHBIX TUIIOTE3 O MOJIEISIX CTPOSHUS SApa.
aapa n ramma-uznyudeHus. Ctpoenue | OmpezneneHue cocraBa sJep IO 3aJaHHBIM MAacCOBBIM H
aTOMHOTO  sAnapa.  HykJoHHast | 3apsa0BBIM YHCIaM

MOJIeTIb aTOMHOTO sifpa. M30Tombl.
PaguoakTuBHBIE ~ TIpeBpalICHUS.
Ilepuon mnonypacmaga aTOMHBIX
anep

1 TI0 TIOJIO’KEHMIO B ITIEPUOINYECKON CUCTEME DIIEMEHTOB.
AHanmu3 UW3MEHEHUs CcOocTaBa sApa M €ro
MIOJIOKEHHUST B MEPUOAMYECKON CHCTEME IpH O~
PaAMOaKTUBHOCTH.

HccnenoBanue TPEKOB (-4aCTHUI] ITO TOTOBBIM (hOTOrpadHsIM.
ObHapy>xeHue 1 U3MepeHHe paaualioOHHOTO

(oHa ¢ MOMOIIBIO TO3UMETPA, OLIEHKA €r0 MHTEHCUBHOCTH.
AHanmu3 OMOJIOTHYECKUX U3MEHEHHWH, MPOUCXOSIINX IO/
JEUCTBUEM PAJUOAKTUBHBIX U3TyYEHUN.

Hcnonp3oBaHne paJuOaKTUBHBIX M3JyYCHHH B MEIUIIMHE
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5.3 | SnepHble peakuuu 7 SAnepusle PEaKIMH. 3akoHbl Pemienue 3agau ¢ HCIOIB30BAHNEM 3aKOHOB COXPAHEHUS
COXpaHEHHUs 3apsAJ0BOI0 MacCcoBBIX U 3apsAOBbIX YHCEI Ha OINpeeieHUE
U MaccoBOI0 YHCeN. ODHeprus Pe3yJIbTATOB SIIEPHBIX PEAKLUI; aHAIU3 BO3MOKHOCTH
CBSI3M aTroMHBIX sjep. CBs3b WIM HEBO3MOXHOCTH sifepHON peakuuu. OLeHKa SHEpruH
Macchl W dHepruu. Peakuun CBSI3U sIJIEP C UCIIOJIb30BaHUEM (OPMYIIbl DHHINTEHHA.
CUHTE3a W  JeleHus  szep. OOcyxaeHne TepCleKTUB HCIOJIb30BAHUS  YIPABISIEMOTO
Wcrounuku sHeprun ConHua u TEPMOSIIEPHOTO CUHTE3A.
3Be31. SnepHas  dHepreTuka. OOcyxaeHne NPEeuMyLIeCTB M OSKOJIOTUYECKHX Mpo0ieM,
HeticTBus PalliOaKTUBHBIX CBSI3aHHBIX C S7IEpHON SHEPreTUKOMN
W3JIyYEHHUI Ha )KUBbIE
OpraHu3Mbl
Hroro no pazneny 17
IloBTOpPUTEILHO-00001Ia101IINIT MOYJIb
[ToBTOpEeHue wu 9 Cucremaruzamys BrimonHenue y4eOHbBIX 3aJaHuid, TPEOYIOMHUX JIEMOHCTPAIIH
000011eHne U 0000LIEeHHEe  TIPEeAMETHOro KOMIIETEHTHOCTEH, XapaKTepU3YIOUIMX €CTeCTBEHHOHAYYHYIO
coJiepKaHus Kypca (hU3HKH COJIepKAHUS " OTIbITa IPaMOTHOCTb:

3a 7-9 xnaccel

JeATeNIbHOCTH, TMPUOOPETEHHOTO
IIpU U3Yy4YEHUH BCEro Kypca
(GU3MKH  OCHOBHOTO  OOILEro
oOpa3oBaHwUsl.

[TonrotoBka K OCHOBHOMY
TOCYAapCTBEHHOMY JK3aMEHY IO
buzuke

I O0yJaromuxcs,
ATOT y4eOHBIN MpeMeT

BbIOpaBIINX

— TPUMEHEHMsS TOJIYYEHHBIX 3HAHUM Ul HAy4HOIO
00BsICHEHUS! (PU3UYECKUX SIBICHUN B OKpY’Kalolled MpHUpOJeE,
B ITOBCE/IHEBHOMW KM3HM U BBIABICHUS (PU3HMUECKUX OCHOB pAa
COBPEMEHHBIX TEXHOJIOTHA;

— IIPUMEHEHHUS OCBOEHHBIX

9KCIIEPUMEHTAIIbHBIX YMEHUI

JUISL UCCIIEI0BAaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIe

IE MIPOBEPKHU TUIOTE3 u BBISIBJICHUS
3aKOHOMEPHOCTEMN.

Pemenne pacueTHpIX 3a7ad, B TOM YHUCIE MPEANONIAratOINX
WCIIOJIb30BaHNE (PU3NYECKUX MOJeNied U OCHOBAHHBIX Ha|
COJIepKaHUU PA3IMUHBIX Pa3ieioB Kypca (pU3UKH.
BrinonHenue 1 3aiura rpynnoBbIX

WM WHIWBHUIYaJbHBIX IIPOEKTOB, CBSA3aHHBIX C
coJiep’KaHueM Kypca GU3NKHI
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Hroro no pazueny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
TEMATHYECKOE IIVIAHUPOBAHUE
7 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3xeios " TeM (undposbie)
w/n nporpaMmbl Bcero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypesi
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa
bubnnoreka LHOK
https://m.eds00.ru/7f416194
11 ®dusuka - HayKa o pUpoae 2 OU3NKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bubnuorexa LHOK
https://m.edso00.ru/7f416194
1.2 dusndyeckre BEIMINHBI 2 1 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnuoreka LHOK
https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS 2 1 OUN3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Hroro 1o pasneny 6

Paspnen 2. [lepBoHayaibHbIE CBEACHHS O CTPOCHHH BelEeCTBA

2.1 ‘ Crpoenue BemiecTra

1

bubnuorexa LHOK
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https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

https://m.edso00.ru/7f416194
OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubnuoreka LHOK
JIBu>kxeHue W B3aUMOJACWCTBHUE  YaCTH hitps://m.edsco.ru/7416194
2.2 o A o2 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnnoreka HOK
https://m.edso00.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 OU3NKOH JIAb
https://physicon.ru/eor-
list/4-fizika
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl
bubnuorexa LHOK
https://m.edso00.ru/7f416194
3.1 MexaHHUUEeCKO€E OBIKEHUE 3 OUN3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnnoreka HOK
https://m.eds00.ru/7f416194
3.2 Wuepuus, Mmacca, IOTHOCTh 4 OU3NKOH JIAb
https://physicon.ru/eor-
list/4-fizika
bubnuorexa LHOK
https://m.eds00.ru/7f416194
3.3 Cuta. Bunsr cun 14 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
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https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

Wroro no pazueny 21
Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB
bubanoreka LHOK
N https://m.edso00.ru/7f416194
41 Hasnenue. Ilepenaya naBieHus TBEPIABIMU 3 OIBUKOH TIAR
TEIaMH, XXKUJIKOCTSIMU U ra3aMu ] .
https://physicon.ru/eor-
list/4-fizika
bubnuoreka LHOK
https://m.edso00.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 OUN3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnuoreka LHOK
https://m.edso00.ru/7f416194
4.3 ATmochepHoe naBiieHue 6 OU3MKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnnoreka HOK
. i https://m.edso00.ru/7f416194
44 JleficTBUE )KUKOCTU U raza Ha IOrpyKEHHOE 7 5 3 OIBUKOH TIAG
B HUX T€JIO i
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 21
Pa3nea S. PaGoTra 1 MOIIHOCTB. JHEpIrus
bubnnoreka LHOK
https://m.eds00.ru/7f416194
5.1 Pabora 1 MOIIHOCTH 3 1 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnnoreka HOK
5.2 Hpocteie mexanu3MEL S 1 https://m.eds00.ru/7f416194
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https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194

OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika

bubanoreka LHOK
https://m.edso0.ru/7f416194
5.3 Mexanuueckasi SHeprus 4 1 1 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
Htoro no pazneny 12
bubnuoreka HOK
https://m.edso0.ru/7f416194
PesepBHOE Bpems 3 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
OBIIEE KOJIMYECTBO YJACOB 11O 68 4 12
ITPOT'PAMME
8 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBanue  pasgeyioB U TeM (uu¢posBbie)
Ne i/ e —— Beero KOGHTPOJILHI)IC HpﬁaKanecKne 0Bpa30OBATENBHBIE
padoTsI padoTsI pecypebi
Pasznen 1. TensioBble ABJIEHNS
bubnnoreka [HOK
https://m.edsoo.ru/7f4181ce
11 CtpoeHue u cBOICTBa BelleCTBa 7 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnmoreka [HOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBbie mpoiecchl 21 1 5 OIBUKOH TIAE

https://physicon.ru/eor-
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https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f416194
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika

list/4-fizika

Uroro mo pazueny 28
Pa3nes 2. JiekTpuyecKue H MATHUTHBIE SIBJICHUS
bubnuoreka LHOK
DJNIeKTpUUYECKHUE 3apsiibl. 3apsiKEHHBbIE Teja hitps://m.edsoo.ru/7t4181ce
2.1 . 7 1 OU3MKOH JIAB
1 X B3aUMOJIEHCTBUE ] .
https://physicon.ru/eor-
list/4-fizika
bubnnoreka [HOK
https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTPUUYECKUN TOK 20 7 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnnoreka [HOK
https://m.edsoo.ru/7f4181ce
2.3 MarauTHebI€ SIBJICHUS 6 15 PU13UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnuoreka LHOK
https://m.edsoo.ru/7f4181ce
2.4 DNIeKTpOMarHuTHask UHIYKIUS 4 OUN3NKOH JIABb
https://physicon.ru/eor-
list/4-fizika
Hroro no pazneny 37
bubnmmoreka [HOK
https://m.edsoo.ru/7f4181ce
PesepBHOe Bpems 3 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
OBILIEE KOJMYECTBO YACOB 1O 68 145

[MTPOT'PAMME
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https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika
https://m.edsoo.ru/7f4181ce
https://physicon.ru/eor-list/4-fizika
https://physicon.ru/eor-list/4-fizika

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHUe pa3iesioB U TEM (audpoBbie)
Ne m/n IIpOFp%Il)MMbI Bcero Konrpoakupie | Hpakruueckue oﬁpasoqligTenLHue
padoThI padoThI pecypesr
Pa3zgen 1. Mexanuueckue siBJeHHS
Bbubnuorexa [HOK
MexaHn4deckoe IBUXEHHUE M CIIOCOOBI €ro https://m.eds00.ru/7t41a4a6
1.1 10 1 OU3UKOH JIAB
ortHCaHuA https://physicon.ru/eor-
list/4-fizika
bubnuoreka HOK
https://m.edsoo.ru/7f41a4a6
1.2 BsaumonelictBue Ten 20 1 3 OUN3NKOH JIABb
https://physicon.ru/eor-
list/4-fizika
bubnuorexa LHOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUs 10 3 OU3NKOH JIADB
https://physicon.ru/eor-
list/4-fizika
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Koj1e0aHUs U BOJTHDI
bubnuoreka LHOK
https://m.edsoo.ru/7f41a4a6
2.1 Mexannyeckue KoaeOaHus 7 3 OU3UKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnuorexa HOK
2.2 MexaHU4YeCcKHe BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
OU3MUKOH JIAB
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https://physicon.ru/eor-
list/4-fizika
Wroro no pazueny 15
Pa3zgea 3. DjieKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
Bbubnuoreka [HOK
e . . https://m.edsoo.ru/7f41a4a6
31 JIEKTPOMArHUTHO o u 6 OIBUKOH AR
AJIIEKTPOMATrHUTHBIE BOJIHBI https://physicon.ru/eor-
list/4-fizika
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIC SIBJIEHUS
bubnuoTeka [HOK
https://m.edsoo.ru/7f41a4a6
4.1 3aKOHBI pacCIIpOCTPAaHEHUs CBETA 6 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnnoreka [HOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ onTHYECKUE TPUOOPHI 6 OU3NKOH JIAB
https://physicon.ru/eor-
list/4-fizika
bubnuorexa LHOK
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INPOBEPAEMBIE TPEJIMETHBIE PE3YJIbTATbBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KUIIACC

Kon
nposepsie
MOI0
pe3yJbTart
a

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

1.3

pa3nuyath SABJICHUS 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

pacrmo3HaBaTh  IMPOSIBJICHWE  M3YYCHHBIX  (U3WYCCKHX  SBICHHNA B
OKpY’KalolieM MHUpE, B TOM YHCie (U3UUECKUE SIBICHUS B MPUPOJE, TIPU ITOM
MEPEBOJUTH MMPAKTHYCCKYI0 3a/ady B Yy4eOHYIO, BBIICISATH CYIIECTBEHHBIC
cBoMCTBa (IPU3HAKHN ) GU3HUECKUX SIBJICHHUMA

1.4

OIMCHIBATh HM3YYECHHBIC CBOWCTBA TNl M (DPU3MUYECKHE SIBICHUS, HUCIOJIB3YS
¢u3nyeckrue BEIMYMHBI, IPU ONUCAHUM IMPABUIBHO TPAKTOBATH (U3UUECKUH
CMBICJI HCIIOJIb3YEMBIX BEIUYMH, WX OOO3HAYCHHS W EIWHUIBI (PU3MIECKHX
BEJIMYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOILUE JaHHYIO (DU3MUYECKYIO BEIMUYUHY
C JApYTUMH BEIMYMHAMH, CTPOUTh TpapUKd HU3YYCHHBIX 3aBHCHMOCTEH
(bu3nUecKrux BeITUUYUH

1.5

XapaKkTepu3oBaTb CBOMCTBA TeJl, (U3MYECKHUE SBICHHUS M IPOLECCHI,
UCTIONB3Ysl M3YyYCHHBIE 3aKOHBI, TIPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIUCHIBATh €r0 MaTEMAaTHUYECKOE BBIPAKCHUE

1.6

OOBSICHATH (PU3NUECKUE SIBICHUS, POLIECCHI M CBOICTBA Tell, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallull MpaKkTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh
NPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBsACHEHHME M3 | — 2 JIOTHYECKUX
miaroB ¢ omnopoil Ha 1 — 2 M3y4eHHBIX CBOMCTBa (DU3HUECKUX SBIICHUH,
(U3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

1.8

pemaTh pacuéTHble 3aaun B 1 — 2 neficTBUS, UCTIONb3YS 3aKOHBI H (HOPMYIIBL,
CBs3bIBaIOIME (PU3NYECKUE BEIMYMHBL: Ha OCHOBE aHalM3a YCIOBUS 3aJadu
3aIMMCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKUE BETUUNHBI B (DOPMYJIbI
U TMPOBOJUTH pacu€rbl, HAXOAWTHh CIPABOYHBIC JaHHbIE, HEOOXOAUMBIE JUIsS
peleHuss 3ajad, OLEHUBAaTh pPEATUCTUYHOCTh IOJyYCHHOH (PU3UUECKOM
BEJIMYMHBI

pacro3HaBaTh IPOOJIEMBI, KOTOpblE MOKHO pPELIUTh IpPH [OMOIIU
bu3nYeCKUX METOJ0B, B OINHMCAHUU HCCIEIOBAaHUS BBIIEIATH MPOBEPSEMOE
Opeanonokenue (TUHoTe3y), pa3ndyarh W HHTEPHIPETUPOBATH IOTYUYEHHBIN
pe3ynbTaT, HaxoAuTh OMIMOKM B XOJIe OIbITa, JeJaThb BBIBOABI 10 €ro
pe3yabpTaTam

1.9

1.10

MIPOBOAMTH OMBITHI 110 HAOMIOJACHUIO (PU3NYECKHX SBICHUM WM (PU3MUIECKUX
CBOMCTB Tell: (opMyIupoBaTh MPOBEPSIEMBIC MPEANOIOKEHUSA, COOUpATh
YCTaHOBKY M3 TPEJIONKEHHOTO OOOpYAOBaHUs, 3alMUCBHIBATH XOJ OIBITa U
(bOopMyITPOBATH BBIBOJIBI

BBIMIOJIHATh MpsIMbIE HU3MEPEHUsT C MHCIOJb30BAHMEM AaHAJIOTOBBIX U
UPOBBIX MPHUOOPOB, 3aMUCHIBATh MOKAa3aHUs MPUOOPOB € YYETOM 3alaHHOU



a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

1.12

1.13

IPOBOANTH HMCCIIEIOBAaHHE 3aBUCHMOCTH OJHOM (PU3MYECKOH BEITHMYUHBI OT
JPYro¥ ¢ MCHOJIb30BaHUEM IMPSIMBIX M3MEPEHHI, y4aCTBOBATh B TUIAHMPOBAHUU
y4eOHOTrO WCCIIeOBaHMs, COOMpPaTh YCTAaHOBKY M BBINOJHATH H3MEPEHHS,
clienysl TMPEJIOKCHHOMY IUIaHy, (UKCHPOBATh PE3YJIbTaThl MOJYYCHHOMN
3aBUCHUMOCTH (U3MYECKHX BEIMYMH B BHUJAE MPEAJIOKECHHBIX TaOMUI |
rpaduKoB, IeNIaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIICIOBAHHS

NOPOBOAMTh KOCBEHHBIC HM3MEPEHHUsS  (U3MYCCKUX  BEIMYUH,  CICHYS
NpeAIOKEHHONH  HMHCTPYKUMH: TIPH  BBIIOJIHEHWM HM3MEPEHUil  coOupath
IKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIYHMCIIATh 3HAYCHUE UCKOMOW BEJIMYHNHBI

coOoaTh MpaBuiia TEXHUKH OE30MacHOCTH Mpu pabdore ¢ JabopaTOpPHBIM
0o0opyIoBaHuEM

1.14

1.15

yKa3blBaTh NPUHLUIMBI JEHCTBUS HPUOOPOB M TEXHMUYECKHX YCTPOMCTB,
XapaKTepU30BaTh MPUHLMUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € IIOMOIIBK0 MX ONMCAaHUS, MCIONb3ys 3HAHHUS O CBOHCTBAx
du3nUecKux sBICHU U HEOOXOMMbIe (PU3MUYECKHIE 3aKOHBI U 3aKOHOMEPHOCTH

MIPUBOJIUTH MPUMEPHI (HAXOJUTh UH(DOPMALIUIO O MIPUMEPaxX) MPAKTUIECKOTO
WCIIOJIb30BaHUS (PU3UUYECKUX 3HAHUHM B MMOBCEIHEBHOM JKM3HU JJIs1 0OECrIeUeHUs
0e30MacHOCTH MpU OOpaIlleHuu ¢ MpUOdopaMu U TEXHUYECKUMHU YCTPOHCTBAMHU,
COXpaHEHHUS 3J0pPOBbs U COOJIOICHUS HOPM HKOJIOTHYECKOTO TOBEACHHUS B
OKpYXKarolle cpene

1.16

1.17

OCYLIECTBIATH OTOOP HCTOYHMKOB HH(poOpManuu B ceTH MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMEIOIIHXCS
3HAHUM M NMyTEM CPaBHEHUS PA3JIMYHBIX UCTOYHUKOB BBIIENATH MH(POPMALHIO,
KOTOpAs SBJSETCS IPOTUBOPEUUBOM HITH MOXKET OBITh HEJTOCTOBEPHOM

HCIOJIb30BaTh IMPU BBIIOJHEHUU YYE€OHBIX 3a/JaHUN HAYYHONOIYJISIPHYIO
JAUTEpaTypy (PU3MUECKOro CoJepk aHUs, CIIPAaBOYHbIE MaTepHabl, PECypChl CETH
WnTepHer, BnageTh npuéMamu KOHCIEKTHPOBAHMSI TEKCTa, MpeoOpa3zoBaHUs
UH(pOpPMAaLIMU U3 OAHOI 3HAKOBOM CUCTEMBI B JIPYTYIO

1.18

1.19

8 KUIACC

co3/laBaThb COOCTBEHHBbIE KpaTKHE MHUCBMEHHbIE M YCTHBIE COOOILEHHUS Ha
OCHOBE 2 — 3 UCTOYHMKOB HMH(pOpMauuu (U3MUECKOTO COJEp)KaHUs, B TOM
quciae MyOJUYHO JenaTh KpaTKUe COOOLIeHHs O pe3yibTaTax MPOEKTOB HIIU
y4eOHBIX MCCIEAOBAaHUN, MpPU 3TOM TPAMOTHO HCIIOJIb30BATh H3YYEHHBIN
NOHATUHMHBIN  ammapar Kypca  (U3MKH, CONPOBOXIATh  BBICTYIUICHUE
Mpe3eHTauuen

IIpU  BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U UCCIEIOBAHUN paclpeiensiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTABICHHBIMM 3a/la4aMH, CIEIUTh
3a BBINOJIHEHUEM IJIaHa AEUCTBUI, aIeKBaTHO OLIECHUBATh COOCTBEHHBIN BKJIa/l B
JIEATEIbHOCTh TPYIIIBI, BBICTPAMBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
YUUTBIBAsE MHEHUE OKPYKAIOIINUX

Kona
nposepsie
MOT0
pe3yJjabTar
a

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus



11

HCIIOJIB30BaTh IOHATHA

1.2

1.3

pa3nuyaTrh SABJICHUS IO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE

pacmo3HaBaTh  MPOSIBJICHWE  W3YYCHHBIX  (U3WYECKUX  SBICHHNA B
OKpYIKaloIleM MHpPE, B TOM 4YUCIe (U3UYECKUE SBICHHUS B MPHPOJIE, TIPU STOM
MEPEBOUTH TPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIICNIATH CYIICCTBECHHBIC
cBolcTBa (MpU3HAKHN) GU3UUECKHUX SIBJICHHUMA

1.4

1.5

1.6

OIUCHIBATh HM3YYCHHBIC CBOMCTBA TeJ M (M3UUCCKHUE SIBJICHHUS, HCIIOJIB3YS
¢bu3nvecKkre BEIUYMHBI, MPH OMUCAHHHM TPABUIBHO TPAKTOBATh (U3NUCCKUN
CMBICJ HCIOJIBb3YeMbIX BCIUYUH, OOO3HAYEHHS W CIUHUIBI (DUIHUSCKHUX
BEJIMYMH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINEC JAHHYIO (U3UYCCKYIO BEJTHUUHY C
APYTMMH — BEJIMYHMHAMH, CTPOUTh TrpadUKH  H3YYCHHBIX  3aBHCHMOCTEH
(U3HYECKUX BEITMYNH

XapaKTepu30BaTh CBOWCTBA Ted, (U3HUYECKUE SIBICHUS U IPOIECCHI,
UCIIOJIb3YSl M3y4YEHHBIC 3aKOHBI, MPU STOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alUCBIBaTh €r0 MAaTEMATHYECKOE BHIPAKEHUE

OOBSICHATh (DU3HYECKHE IPOLECChl M CBONCTBA TeJd, B TOM YHCIE U B
KOHTEKCTE CUTyalUld MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATH
IPUYMHHO-CJIE/ICTBEHHbIE CBSA3HM, CTPOUTH OOBsICHEHHME M3 1 — 2 JIOrMYecKHUx
maroB ¢ nomompbro 1 — 2 u3ydeHHBIX CBOMCTBa (PU3MUECKUX SIBICHUH,
(U3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

1.8

pemaTh pacuéTHble 3aauu B 2 — 3 efCTBUS, UCTIONb3YS 3aKOHBI U (hOPMYJIBL,
CBSI3bIBAIOIINE (DM3MYECKHE BEIUYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a/aud
3allUCBIBaTh KPAaTKOE YCIOBME, BBISBIIATh HEAOCTATOK JAHHBIX Ui pEIICHUsS
3a/auM, BBIOMpATh 3aKOHbBI U (HOpPMYNbI, HEOOXOIUMBIE Ui €€ peLIeHHUs,
IPOBOJUTh PACUYETBl M CPaBHMUBATh IIOJIyYCHHOE 3Ha4YeHHE (PU3HMUECKOU
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMHU

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXHO pEHIUTh MpPU OMOIIU
(GU3MYEeCKUX METOAOB, HCHOJb3yd OIUCaHWE MCCIEIOBAHUSA, BBIIEIATh
IIPOBEPSIEMOE TIPEAIIOIOKEHNE, OLICHUBATh IIPAaBUIBHOCTD MOPSIIKA MPOBEACHUS
HCCIIEI0BAHMS, 1€]1aTh BBIBOBI

1.9

1.10

MIPOBOAUTH OMBITHI 10 HAOMIOACHUIO (PU3UYECKHUX SBICHUM WM (PU3MUECKUX
CBOWCTB Tel: (OpPMYIUPOBaTh TIPOBEpPSEMbIE MPEAMNOIOXKEHHS, COOUpaTh
YCTaHOBKY U3 TMPENJIOKEHHOTO0 O0OOpYAOBaHUS, OMHCHIBATH XOJ OMNbITA U
(hopMyIUpPOBaTh BHIBOJIBI

BBITIOJIHSTH MIPSIMBIE U3MEPEHUSI C UCTIOIh30BAHUEM aHAJIOTOBBIX MPUOOPOB U

JaTYUKOB (1)I/I3I/I‘IeCKI/IX BCJIIMYMH, CPABHUBATDH PE3YJIbTATHI I/I3MepeHHI>'I C y‘IéTOM
3aJlaHHOM a0COIIFOTHOM TIOTPCITHOCTHU

1.11

MIPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTH OJIHOW (PU3MUECKOW BETUYMHBI OT
JIPYrol C HCIOJIB30BAHMEM IMPSMBIX W3MEPEHMI: IJIAHUPOBATh HCCIIEJOBAHUE,
coOHMpaTh YCTAaHOBKY M BBITIOJHATH U3MEPEHUs, CIEAys MPEAIOKECHHOMY IUIaHy,
¢bukcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH B BUAE TaOIull U
rpaduKoB, JIeNaTh BHIBOJIBI IO PE3YJIbTAaTaM HUCCIIEIOBAHUS

1.12

MPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (PHU3MUECKUX BEJIHYMH: IUIAHUPOBAThH
U3MepeHusi, coOupaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPeI0KEHHON
MHCTPYKLUU, U BBIYUCIIATH 3HAYEHUE BEIIMUMHBI

1.13

COOIOAATh MpaBWIa TEXHUKH Oe30MacHOCTH mpu paboTe ¢ mabopaTopHBIM
o0opyIoBaHHEM




1.14

XapaKTepu30BaTh  NPUHLMUIBI  JACWCTBUS  HM3YyYEHHBIX  NpUOOpPOB U
TEXHUUYECKUX YCTPONCTB C ONOPOM Ha MX OMNMCAHMS, WCHOJB3YysS 3HAHUA O
CBOMCTBAX (PM3MUYECKUX SIBICHUN U HEOOXOAUMbIE GU3NYECKUE 3aKOHOMEPHOCTHU

1.15

1.16

1.17

pacrno3HaBaTb IPOCTbIE TEXHMYECKHE YCTPOWCTBA M  HM3MEPUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM pPHUCYHKAaM, COCTABIIATh CXEMBI
NEKTPUYECKUX LENEH € IOCIECJOBATEIbHBIM M IMAapaJUICIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HAYECHHUS DJIEMEHTOB JIEKTPUUECKUX LIEHeH

MPUBOANUTH MPUMEPHI (HAXOAUTh HH(YOPMAIMIO O MIPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUS (U3NYECKUX 3HAHUN B MOBCEAHEBHOM JKM3HU AJIs oOecreyeHus
0€30MacHOCTH TpU OOpallleHHH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAaHEHMs 310pOBbS U COONIONEHUS HOPM 3KOJOIMUYECKOro IIOBEIECHUS B
OKpY>Karollen cpefie

OCYIIECTBIATh TOUCK HWH(MOpManuu (U3HUECKOTO COACPKAHHUS B CETH
WHTepHeT, Ha OCHOBE MMEIOLIMXCA 3HAaHUH U NIyTEM  CpaBHEHMS
JOIIOJIHUTCIIBbHBIX HMCTOYHHUKOB BbIACIATH I/IH(i)OpMaIlI/IIO, KOTOpasa ABJIACTCA
IPOTHUBOPEYNBON MIIM MOXKET ObITh HEOCTOBEPHOI

1.18

WCIOJIb30BaTh TPU BBHINOJHEHUHM YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJSPHYIO
TUTepaTypy (PU3NIECKOTO COJEPKaHUs, CIIPABOYHBIC MAaTEPHAIIbI, PECYPCHI CETH
HNHTtepHer; Biaaerh NpuéMaMu KOHCIIGKTUPOBAHHMS TEKCTa, MPeoOpa3OBaHMS
nH(MOpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.19

1.20

9 KJIACC

CO371aBaTh COOCTBEHHBIC IHMCHMEHHBIE M KpaTKUE YCTHBIE COOOLICHUS,
00001mast HHPOPMAIIUIO U3 HECKOJIBKAX MCTOYHUKOB (PM3UUECKOTO COJICPIKAHHMS,
B TOM 4YHCI€e IyOJIMYHO MPEACTaBIATh pe3yNbTaTbl IMPOSKTHOW WK
UCCIICIOBATEIIbCKON  IESTEJIBHOCTH, TMPU OTOM TPAaMOTHO  HCIOJIB30BaTh
M3y4CHHBIH TIOHATUHHBIA anmapar Kypca (pU3MKH, CONMPOBOKAATH BBHICTYILICHHUE
Mpe3eHTalnen

IIpU  BBIOJIHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBaHUN (PU3MUECKHUX
IIPOIIECCOB  paclpeseniaTh OOf3aHHOCTH B TIpyNIe B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3a/ladyaMH, CJIEAUTh 3a BBIIOJHEHHEM IUIAHA JEUCTBUH U
KOPPEKTHPOBATh €ro, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/1 B JAEATEIbHOCTD
IPYIIIBI,  BBICTPAMBaTh KOMMYHMKATHBHOE  B3aUMOJEWUCTBHE,  IPOSIBIAA
TOTOBHOCTb pa3periaTtb KOH(IUKTHI

Kona
npoBepsie
MOT0
pe3yJbTart
a

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1.1
1.2

HCIT0JIB30BATh U3YUYCHHBIC ITIOHATUS

pa3inyaTth ABJCHHUA IO OIMCAHWIO UX XapaKTCPHBIX CBOICTB U Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (I)I/ISI/I‘-ICCKOC SIBJICHUC

1.3

1.4

pacrio3HaBaTh  NPOSIBIICHHME  HM3YyYCHHbIX  (U3UYECKUX  SBJICHUH B
OKpY’KaloIlleM MHUpPE, B TOM 4Hclie (pU3NYECKHe SIBICHUS B MPUPOJE, MPU 3TOM
NEPEeBOIUTh MPAKTUYECKYIO0 3a/Jady B Y4eOHYIO, BBIIENATH CYILECTBEHHbIE
cBOMcTBa (MpU3HAKK) GU3NYECKUX SBJICHUI

OIMMCBIBATh HM3YYCHHBIC CBOMCTBA Tell U (1)I/I3I/I‘-IGCKI/Ie ABJICHUS, HCIOJIBb3Yys




¢bu3nyecKkrue BEIMYMHBI, IPU ONHCAHUM IPABUWIBHO TPAKTOBATh (U3UYECKUIN
CMBICT HCIOJB3YEMBIX BEIWYWH, OOO3HAYCHUS ¢ EAWHHIBI (DU3MUECKHUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUYHHY
C JPYIrHMH BEJIHMYMHAMH, CTPOUTHh TpauKu H3Y4YEHHBIX 3aBUCHUMOCTEH
(bu3MYECKUX BEIUYUH

1.5

XapakTepu3oBaTb CBOMCTBA TeJ, (U3UYECKUE SBJICHUS U IPOLECCHI,
UCTOJIB3Yysl U3yYCHHBIE 3aKOHBI, P 3TOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHAa U 3aIIMCHIBATh €r0 MaTEMATHYECKOE BbIPAKEHUE

1.6

OOBACHATH (DU3UYECKHE MPOIECCHl M CBOWCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE€ CHTyallUd NPaKTUKO-OPUEHTHPOBAHHOTO XapakKTepa: BBIABIATH
NPUYUHHO-CJIECTBEHHbBIE CBS3H, CTPOUTH OOBSACHEHHE M3 2 — 3 JIOTHMYECKHX
[IaroB C TOMOINBI0 2 — 3 H3Y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBJICHHUH,
(bU3MUECKHUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pelaTte pacuéTHbIC 3a/1a4M (OIMUPAOIIKECs HAa CUCTEMY U3 2 — 3 ypaBHEHHIA),
WCTIONB3Yysl 3aKOHBI M (POPMYIIBI, CBS3BIBAIOUINE (PU3MUECKUE BEIWYHMHBI: Ha
OCHOBE aHajlM3a YCJOBHUS 3aJlayd 3allMChIBaTh KPATKOE YCIIOBUE, BBISBIIATH
HE/IOCTAIONINE WM W30BITOYHBIC [aHHBIE, BBHIOMpATh 3aKOHBI M (OPMYIIBI,
HeoOXOIuMBbIE ANl pelleHHsl, TPOBOAMTH  pacd€Thl U OLIGHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHHS (PU3NYECKON BETUIHUHBI

paciio3HaBaTb HpO6JIeMI>I, KOTOPBIC MOXHO PCIIWUTL ITPH ITOMOIIH (1)I/I3I/I‘ICCKI/IX
MCTOIAOB, HCHOJB3yd OIMKMCAHUC HUCCICAOBAHUA, BBIACIATH IHPOBEPACMOC
MMPCAIIOJI0KCHUC, OLICHUBATL IIPABUJIBHOCTD IMOPAAKA ITPOBCACHUA NCCICIOBAHUS,
ACJIaTb BbIBOAbI, MHTCPIIPETUPOBATL PE3YJIbTAThI H&6JIIOI{€HI/H>1 1 OIIBITOB

IPOBOJUTH OTIBITHI IO HAOMIOACHUIO (DU3NYECKUX SBICHUN MM (PU3HUECKUX
CBOWCTB TE€JI: CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000pyZI0BaHUs, OIMUCHIBATh XOJ OIBITA M €ro pPe3yibTaThl, (OPMYIHPOBATH
BBIBO/IbI

1.10

1.11

1.12

1.13

1.14

OPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 TPSMBIX H3MEPEHUH, ompenenss
cpeqHee 3HAaueHHE U3MepseMoll  BenMuuHbl  ((DOKyCHOE  paccTosiHuE
coOupatomeid  JMH3bI), OOOCHOBBIBaTH  BBIOOp  crmoco0a  M3MepeHHs
(n3MepuTeIrHOTO IPHbdOpPa)

IPOBOAMTH  HCCIEJOBAaHHE 3aBUCHUMOCTEH  (PU3MYECKMX BEIMYHUH C
UCIOJIb30BAHUEM  MPSMBIX ~ W3MEPEHUM:  IUIAHMPOBAaTb  MCCIIEJOBAHHUE,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATh Pe3yJabTaThl MOITYYEHHON
3aBUCUMOCTH (PU3UYECKUX BEJTUYUH B BUJE TAOIUIM IrpaduKOB, JIeIaTh BBIBOABI
10 pe3yJibTaTaM HCCIEI0BAHUS

IPOBOAMTH KOCBEHHbIE M3MEpEHUs (PU3MUECKHX BEIMYMH: IUIAaHUPOBATh
U3MEpeHus, CcoOupaTh SKCIEPUMEHTANbHYI0 YCTAaHOBKY W  BBINOJHSATH
U3MEpeHus, CcleAysd MpeaJoKeHHOM WHCTPYKLIMH, BBIUUCIATH 3HAUYEHUE
BEJIMYMHBl U AHAJIU3UPOBATH IIOJyYEHHBIE pPE3YylbTaThl C YYETOM 3aJaHHOMU
MTOTPEIIHOCTH U3MEPEHUI

coOuro/1aTh MpaBHUjla TEXHUKU OE30MacHOCTU HpU paboTe ¢ J1abopaTopHBIM
o0opymoBaHUEM

pa3ianyaTh OCHOBHBIE TPU3HAKUM HU3YYEHHBIX (PU3MYECKHX MOJeNei:
MaTepHajibHasi TOuKa, a0CONIOTHO TBEPAOE TEJIO, TOYEUHBIH MUCTOUYHUK CBETa,
JIyd, TOHKas JINH3a, IUIAHETapHasi MOJIEJb aTOMA, HYKJIOHHAsI MOJEIb aTOMHOTO
a1pa

1.15

XapaKTCPU30BaATh IIPUHIIHUIIBI JefCTBUS N3YUYCHHBIX HpI/I60pOB n



TEXHHYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHUS, WMCHOJNB3YS 3HAHHSA O
CBOWCTBaX  (u3Mueckux  sABICHMA W HeoOXoauMble  (puznyeckue
3aKOHOMEPHOCTHU

1.16

1.17

1.18

UCIIOJIb30BATh CXEMbl M CXEMATUYHbIC PUCYHKH M3YYCHHBIX TEXHHUYECKHX
YCTPOKICTB, M3MEPHUTEIBHBIX NMPUOOPOB M TEXHOJOTHUECKUX IPOLECCOB IMPHU
pELICHUU y4eOHO-NPAKTUYECKUX 3a/ad, ONTHYCCKUE CXEMbI I MOCTPOCHUS
M300paXEHUH B IIIOCKOM 3€pKajie ¥ COOMpAronIei TnH3e

NPUBOAUTH MPUMEPHI (HAXOAUTh HH(POPMAILIHUIO O TIPUMEPaX) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUHI B IMOBCEITHEBHOM KU3HU AJIs1 00eCreueHU s
6e30macHOCTH MpU OOpalIeHnu ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHMs 370POBbS M COOJIIOJIEHHS] HOPM 3KOJIOTMYECKOTO IOBEJIEHHS B
OKpY>Karollen cpelie

OCYIIECTBIISATh TOUCK WH(MOpMANUU (UINYECKOTO COJCPKAHUS B CETH
WuTepHer, camocToATeNnbHO (HOPMYIHPYs OUCKOBBIN 3alpoc, HaXOAUTh IYTH
OTIpENICJICHUs]  JIOCTOBEPHOCTH  TOJNIyY€HHOHM WH(OpMamuy Ha  OCHOBE
UMEIOIINXCS 3HAHUH U JONOJIHUTENbHBIX HCTOUHUKOB

1.19

UCIIONIb30BaTh MPHU BBINOJHEHWH YYEOHBIX 3aJaHUil Hay4YHO-TIOMYISPHYIO
TUTEPaTypy PU3NIECKOTO COACPIKAHMSI, CITPABOYHBIC MATEPHAIIBI, PECYPCHI CETH
HNHutepHer; Biaaaerh npuéMaMu KOHCIIGKTHPOBAHHS TEKCTa, MPeoOpa3oBaHUs
nH(OpMAaIIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.20

1.21

7 KJIACC

co3laBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIECHHS Ha OCHOBE
nHbOpMAIMM W3 HECKOJBKUX HWCTOYHHUKOB (PU3UYECKOTO  COJACpIKaHUs,
MyOJIMYHO TPEACTABIATH PE3YyIbTaThl MPOEKTHOW WM HCCIEeN0BATENbCKON
JEATEIIbHOCTH, MPU 3TOM TPAMOTHO HCIOJIb30BATh W3YYECHHBIM MOHATHIHBII
anmapaT u3y4aeMoro pasziena (UMK W COMPOBOXKAATh BBICTYIICHHE
Ipe3eHTalMen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

IpU BBIIOJIHEHUU YYEOHBIX TPOEKTOB U HCCIEIOBAaHUN (U3NYECKUX
MPOLIECCOB  pacHpeAessTh OO0SI3aHHOCTM B TIpyNIe B COOTBETCTBUU C
IIOCTaBJICHHBIMHM 3a/Ja4aMH, CIICIUTh 32 BBIIOJHEHHUEM IUIaHa JEHUCTBUHA U
KOPpPEKTHpOBaTh €ro, aJeKBaTHO OICHMBAaTh COOCTBEHHBIH BKJIad B
NEeATEIbHOCTh TPYIIIBI, BBICTPaWBaTh KOMMYHHKAaTHBHOE B3aUMOJCHICTBUE,
IPOSIBJISISI TOTOBHOCTD pa3periaTh KOH(MIUKTHI

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kon
pa3jiena

Kon
HpOBepﬂeMble AJIEMEHTbI couepmaﬂuﬂ

3JIEMCECHTA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIETO MHUPA

®usuka — Hayka o npupojne. SABnenus npuponsl. dusmueckue
11 SBJICHUSI: MEXaHHYECKHEe, TEIUIOBBIE, DJIEKTPUYECKHE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIE

@dusnueckue BeIMUUHBL. M3MepeHHe (QU3UYECKUX BEITMUYHH.
1.2 Ousznyeckue npudopsl. [lorpemuocts n3mepennit. Mexrynapoinas
CUCTEMA EAVHMII

Ecrectn eHHOHay‘{HBII‘/JI METOA IIO3HaHHA: Ha6HIOI[CHI/IC,
IIOCTaHOBKa HAay4YHOI'o BOIIpoOCa, BBIJIBUKCHUC TUITIOTE3,

1.3




SKCTIIEPUMEHT TI0 TIPOBEPKE TUIOTE3, OOBsSICHEHHWE HAOJI0/1aeMOro
ABJICHU S

14 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH

[IpakTuueckue padbOTHI:

N3MepeHne paccTosTHUM.

N3mepenune 00bEMa KUAKOCTH U TBEPAOTO TeTa.

Omnpenenenue pa3MepoB MaJlbIX Te.

N3mepenune  temmepaTypsl IpU  IOMOIIM  YKUAKOCTHOTO
TEPMOMETPA U JIaTUYUKA TEMIIEPATYpPhI

1.5

ITEPBOHAYAJIbHBIE CBEJJEHMS O CTPOEHMHN BEIIIECTBA

21 CrtpoeHue BeliecTBa: aTOMbI B MOJIEKYJIbI, MX pa3Mepbl. OIbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
29 JIBrokeHue yacTuil BeniecTBa. CBsi3b CKOPOCTH JBMXKEHUS YaCTHII
' ¢ Temriepatypoid. bpoyHoBckoe nBuxenwue, Tuddy3us
23 B3aumopeiicTBue  dWacTHI[  BemIeCTBA:  MPUTSDKCHUE U
OTTAJIKUBaHUE
ArperaTHble COCTOSHUS BEILIECTBA: CTPOCHHE T'a30B, )KUJKOCTEH U
24 TBEPABIX (KPUCTAUTMICCKUX ) TeJ. B3aMMOCBS3h MEXKIy CBOMCTBAMH
BEIICCTB B pa3HBIX arperaTHbIX COCTOSIHUSAX W WX aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOIBI
[IpakTuueckue padbOTHI:
OrneHka JauaMerpa aToMa METOJOM PSIOB (C HCIIOJIb30BAaHHEM
26 dotorpadwuii).
OnbITHI IO HAOJTFOICHUIO TEIUIOBOTO PACIIMPEHHSI Ta30B.
OneITEl 10  OOHAPYKEHUIO JICUCTBUS CWJI MOJIEKYJISIPHOTO
MIPUTSKCHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexannyeckoe JBH)KEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE
JIBUKEHUE

3.1

Ckopoctb. Cpenssisi CKOpOCTb NP HEPABHOMEPHOM JIBHIKEHUHU.
Pacuér nytu 1 BpeMeHM IBUKEHUS

3.2

SIBnenue mHepuuu. 3aKoH MHepUMU. B3anmopelicTBue Ten Kak

3.3 IIpUYMHA U3MEHEHUS CKOPOCTH IBMKEHHUsA Tell. Macca kak mepa
WHEPTHOCTH TeJla

IImorHOCTE BemecTtBa. CBA3b IUIOTHOCTH C  KOJUYECTBOM

34 MOJIEKYJI B €IMHHIIE 00bEMA BEILIECTBA

3.5 Cuila Kak XapakTepUCTHKA B3aUMOJIEUCTBUS TEN

36 Cuna ynpyroctu u 3akoH ['yka. M3mMepeHue CUIbl ¢ MOMOIIBIO
JTMHAMOMETpa

37 SIBneHue TAroTeHusa U cwia TskecTH. Cuia TSDKECTH Ha JPYTrHX
maHerax. Bec Tema. HeBecomocTh

38 Cuita Tpenus. TpeHne CKONbXKEHUsS W TpeHHe MOoKos. TpeHue B
IIPUPOJIE U TEXHUKE

39 Cnoxxenue  cui, HampaBlI€HHBIX IO  OJHOW  NPAMOML.
PaBHOelicTBYIOIIASA CHIT

310 [IpakTuueckue padbOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO MABIKEHHUs (IIapHKa B




KHUJIKOCTH, MOJEIU DJIEKTPUYECKOTO aBTOMOOWIISI W TaK Jaiee).
Omnpenenenue cpeHel CKOPOCTU CKOJIBKEHUsI OpyCKa WM LIapuKa
0 HAKJIOHHOM TuIOoCKOCTH. Ompe/iesieHue MII0THOCTH TBEPIOTO Tea.
OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsKeHus
(mepopmanuu) TNPYKHHBI OT TPHIOKEHHON CuiIbl.  OIIBITHI,
JEMOHCTPHPYIOIIIE 3aBHCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca
TeJla ¥ XapaKTepa COMPUKACAIONIMXCS IIOBEPXHOCTEH

dusnyeckue SABICHUS B mpupoac: IMpUMEPBI ABHXKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXHUBOW IIPUPOJE, ACUCTBHE
CHJIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHu4YecKnue yCTporcTBa: TUHAMOMET, MO IIHITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEM 1 TA30B

4.1

4.2

4.3

Hasnenue TBEpIOro tena. CrocoObl YMEHBIICHHS U YBEINYCHHUS
JaBIICHUS

JlaBnenue ras3a. 3aBUCHUMOCTh JIaBJIEHUS Traza OT 00béMa,
TEeMIIepaTypbl

Ilepenaua naBneHus TBEPIABIMHU TEIaMH, KUIAKOCTIMHU U Ta3aMH.
3axoH Ilackans. [IHeBMaTHUeCKne MalIMHbI

4.4

3aBUCHUMOCTh JaBJICHUS KHUJKOCTH oT TITyOUHBI.
IM'uapocraTuyeckuii napasokc. Coobmaromuecs COCY/IBI.
I'uapaBaruecKue MEXaHU3MBbI

4.5

4.6

Atmocdepa 3emnum u arMmocdepHoe aaBieHue. IlpuduHbI
CYLIECTBOBaHMsI BO3AYyIIHONW 00oiouku 3emiu. OnbiT Toppuueniu.
3aBUCUMOCTh aTMOC()EPHOro JaBJ€HUS OT BBICOTHI HAJl YPOBHEM
Mopst

N3mepenune armocdepHoro naieHus. [Ipubopsl s uaMepeHus
aTMOC(EepHOTO AaBICHUS

4.7

JlelicTBue XKUIKOCTM M Ta3a Ha IMOrPYKEHHOE B HUX TEJO.
BrrTankuBatoras (apxuMeioBa) cuia. 3aKoH Apxumena

4.8

[lnaBanue ten. Bo3ayxoraBanue

4.9

[IpakTudeckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJE€ OT 00bEMaA
NOrpY>)KEHHOM B JKUJAKOCTh  yacTu  Tema.  OmnpexaeneHue
BBITAJIKUBAIOIIEA CHWJIbI, ACHCTBYIOIIEH Ha TENO, MOrPYKEHHOE B
KUAKocTh. [IpoBepka HE3aBUCHMOCTH BBITAJKHUBAIOLIEH CHUJIBI,
NEUCTBYIOIEH Ha TENO B JKUIKOCTH, OT Macchl Tena. OTbITHI,
JNEMOHCTPUPYIOUIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEW  CHJIBI,
NEeHCTBYIONIEH HAa TEJO B XUAKOCTHU, OT 00bEMa HOTpYyKEHHOM B
KUJKOCTh  YacTU Teda WU OT  IUIOTHOCTH  KUAKOCTH.
KonctpynpoBanue apeomeTrpa WIM KOHCTPYHPOBAHHE JIOJIKH U
onpeJiereHue e€ rpy30noIbEMHOCTH

4.10

411

dusnueckue SBJICHUS B TPUPOAE: BIUSHUE aTMOC(PEPHOIro
JTaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

Texaudeckue ycTpoicTBa: cooOmamuecs COCyabl, YCTPOHUCTBO
BOJONIPOBO/A, THAPABIMYECKHA TMpEecc, MaHOMETp, Oapomerp,
BBICOTOMEp, OPIIHEBON HAcOC, apeoOMeTp

PABOTA, MOITHOCTDB, OHEPT'UA

5.1

Mexanunueckasi pabota



5.2

Mexannueckass MOIITHOCTE

HpOCTBIe MCXAaHU3MBEI: pbIyar, 6J'IOK, HaKJIOHHasa IIJIOCKOCTh.

5.3
[IpaBuiio paBHOBeCHs pblyara
5.4 [IpumeHeHne npaBuiIa paBHOBECHS pblUara K OJIOKYy
55 «3omoroe mpaBwio» MexaHukn. KoaddummeHnt mone3Horo
neiicTBus MexaHu3MoB. [IpocTbie MeXaHu3Mbl B OBITY U TEXHUKE
5.6 [ToreHimanpHast SHEPTUM TeJa, MOJHITOrO Hall 3eMIIEH
5.7 Kunernueckas sneprus
58 [Tonmuas MEXaHH'IeCKast SHEPTHA. 3aKOH U3MEHEHUS U COXpaHEHUs
MEXaHUYECKOI 3Heprun
[IpakTuueckue padbOTHI:
Onpenenenne pabOThl CHJIBI TPEHHUS TPU  PABHOMEPHOM
5.9 JBUKEHUM Tela MO TOPU3OHTANBHON moBepXHOCTH. VccnenoBaHue
ycinoBuid  paBHOBecusi poruara. M3mepenume KIIJI HakinoHHOU
10ckocTu. M3yyeHne 3aKkoHa COXpaHEHHs] MEXaHUYEeCKON YHEPTHH
5.10 Ou3nyecKue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeIOBeKa
511 TexHuyeckue yCTpONCTBA: pblyar, MOABMKHBIA M HETIOABHKHBII
OJIOKHM, HAKJIOHHAS TUIOCKOCTh, TPOCTHIC MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
pasnesa | adementa IIpoBepsiemble 3JIeMeHTHI COJeP:KAHUSA
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUHU
6.1 cTpoeHusl BemectBa. Macca U  pasMepbl MoOjeKyl.  ONbITHL,
MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpUHU
6.2 Mopnenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUM
BemecTBa. Kpucrannmueckue u amopdusbie Tena
63 OO0vbsicHeHne (iBOﬁCTB ra3os, )KHHKOCTeﬁVH TBEPABIX TEJI Ha
OCHOBE MOJIOKEHUI MOJIEKYISIPHOKMHETUYECKON TEOPUU
6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS
6.5 TennoBoe pacupeHue u CkaTHe
6 6.6 Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO
JIBUYKEHHUSI YaCTHUIL
6.7 Buytpennsis  oHeprus. CmnocoObl H3MEHEHHS BHYTpPEHHEH
SHEPruM: TEIJIoNepeaaya U COBEpIIEHHE pabOThI
6.8 Bunpr  Temmonepenauyu: — TETUIONMPOBOJIHOCTh,  KOHBEKIIHS,
U3IIy4eHHE
6.9 KonngecTBo TemmoTel. Y aenbpHas TETUIOEMKOCTD BEIIECTBA
6.10 TemiooOMeH M TemJIOBOE paBHOBECHE. YPaBHEHHME TEIUIOBOTO
OamaHca
6.11 [InaBneHue ©  OTBEpJIEBaHME KPUCTAJUIMUYECKUX  BELIECTB.
VYV nenbHast TEIIIOTA MJIABJICHUS
6.12 [TapooOpazoBanne u KoHjaeHcauus. Mcmapenuwe. Kumenue.
VYienbHas TemnoTa MapooO0pa3oBaHMs. 3aBHCUMOCTHh TEMIEPATYPHI




KHUIIEHUS OT aTMOC(EPHOTr0 JTaBICHUS

6.13 BraxxnocTs Bo3yXxa
6.14 DHeprus TOTUIMBa. Y IeJbHas TEIJI0Ta CrOPaHUS
6.15 [Tpunnuner pabotel TeruioBbix aBurareneii KIIJ[ temmoBoro
nBuratens. TemnioBbie IBUTATEINN U 3alllUTa OKPYKAIOIICH Cpe/Ibl
6.16 3aKOH COXpaHEHUsI W TMPEBpALIEHUS OHHEPIUM B TEIIOBBIX
mporeccax
[TpakTuyeckue pabOTHI:
OneITel MO  OOHAPY)KCHHUIO JEHCTBHUSI CHJI  MOJICKYJISIPHOTO
MPUTSKEHUSL.
OnBITEl 1O BBIPANTMBAHUIO KPUCTAUIOB MOBAPEHHOW CONHM WIIU
caxapa.
OnbITel 1O  HAOJIOJEHUIO TEIJIOBOTO PACUIMPEHHUS Ta3oB,
JKUJIKOCTEN U TBEPJIBIX TEII.
Omnpenenenue JaBiIeHUs BO3IyXa B OaJUIOHE MINPUIA.
OnBITHI, IEMOHCTPUPYIOIIKME 3aBUCUMOCTD JIaBJICHUSI BO3/yXa OT
ero o0béMa 1 HarpeBaHMUs WU OXJIKICHHS.
6.17 [TpoBepka TUNOTE3bl JIMHEWHON 3aBUCUMOCTU JJIMHBI CTOJOMKA
' KUJKOCTU B TEPMOMETPUYECKOM TPYOKE OT TEMIEPATypPHI.
Ha6nronenue n3mMeHeHus BHyTpEHHEH YHEPTUU Tela B pe3yJibTare
TeIIoNepeIadyl U pabOThl BHEIIHUX CHII.
UccnenoBanue  siBIeHUS  TEIIOOOMEHa TMpPU  CMEIIMBAHUU
XOJIOAHOW U TOPSYEH BOJIBI.
OrmpeziesieHre KOJUYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJION IpH
TEIJI000MEHE C HarpeThIM METaUIMYESCKUM ITUIHHAPOM.
Ornpenenenne yAaelnbHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue nporiecca CIapeHusl.
OrnpesiesieHre OTHOCUTENBHOM BIIAYKHOCTH BO3/TyXa.
Ornpenenenne yAelbHON TEIJIOTHI IJIaBICHUS JIb/IA.
®uznueckue SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
6.18 KaMWUIIpHBIE SBJICHUS B TPUPOJE, KPUCTAUIBI B TPUPOJE,
' uznyuyenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BL
00pa3zoBaHHe pOCHI, TYMaHa, HHEs!, CHETa.
TexHUYECKHE YCTPONUCTBA: KAMMILISPBI, PUMEPHI UCIIOJIb30BAHUS
6.19 KPUCTAJUIOB, JKUJKOCTHBI TEPMOMETp, JMAATYUK TEMIEPATYpPHI,

TEPMOC, CHCTEMA OTOIUIEHHSI JOMOB, THIPOMETPBI, IICUXPOMETD,
napoBasi TypOMHa, IBUTaTelb BHYTPEHHETO CTOPaHMUsL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5

OnexTpuzanys Tenl. J[Ba poaa 3IEKTPUUYECKUX 3apsI0B

B3aumoneiictBue 3apskeHHbIX Ten. 3akoH KynoHa (3aBHCHMOCTh
CWJIBI B3aMMOJICHCTBUS 3apsHKEHHBIX TEI OT BEIMUYMHBI 3apsioB U
PacCTOSIHUSI MEXK/TY TEJIaMH )

Onektpuyueckoe mosie. Hanmpssk€HHOCTh AIEKTPUYECKOTO TOJIA.
[TpyHIMII Cyneprno3uLuu IEKTPUUYECKUX MOJIEeH (HAa KaueCTBEHHOM
YpOBHE)

Hocurenn INEKTPUIECKUX 3apsAJI0B. DneMeHTapHbIN
anektpuyeckuil  3apsa.  Crpoenne  atoma. IIpoBogHuku  u
JTUAJIEKTPUKH

3aKOH COXpaHEeHHMsI SJIEKTPUUECKOTO 3apsiia




DJIEKTPUYECKUN TOK. YCJIOBHUSI CYHIECTBOBAHUS AJIEKTPUUECKOTO

76 TOKa. ICTOUHUKHN MOCTOSIHHOTO TOKA
77 JleficTBUSI  BJEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHYECKOE,
' MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHIKOCTSIX U Ta3ax
7.8 Onektpuueckas nenb. Cuia Toka. JNeKTPUYECKOe HAMPSIKEHNUE
79 ComnpoTuBieHHME  NPOBOJHUKA.  YJIEJIBHOE  CONPOTHUBIICHUE
BEILECTBA
7.10 3akon OMa 11 yyacTKa Lenu
7.11 [locnenoBarenpHOE M MapajuIeIbHOE COETUHEHUE IPOBOJHUKOB
712 PabGora ¥ MOIIHOCTH 3NEeKTpUYeckoro Toka. 3akoH Jlxoyms —
Jlenna
713 DIEKTPUYECKHE e U MOTPEOUTENN IIEKTPUIESCKONH YHEPTUH B
ob1Ty. KopoTKoe 3ambikaHue
7.14 [TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSTHHBIX MAarHUTOB
715 MarnuTtHoe 1nosnie. MarHuTHoe mojie 3eMJIu U €ro 3HayeHue s
JKU3HU Ha 3emIie
716 OmneiT  Opcrena. MarHuTHoe TIOJI€  AJIEKTPUUECKOTO  TOKA.
[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE
JelicTBUE MarHMTHOrO TOJISI HAa NOPOBOJAHUK C  TOKOM.
7.17 DNeKTpoABUTATEIb MIOCTOSIHHOTO TOKA. Hcnons3zoBanue
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE
718 Onbitet  ®Dapagess. SIBiieHHE SIEKTPOMArHUTHOW HHIYKIIHH.
[IpaBuio Jlenna
Onextporenepatop. CnocoObl  MONyYEHHUS  AIEKTPUUYECKOU
7.19 SHEPTruu. OJIEKTPOCTAHIIMM HA BO30OHOBIIEMBIX HCTOYHUKAX
SHEPTrUu
[TpakTudeckue paboOTHI:
OnbITel MO HAOIONEHUIO DJICKTPU3AIMU TEN WHAYKIUEH U MpHU
CONPUKOCHOBEHUHU.
Uccnenoanue nericTBUs SJIEKTPUUECKOTO TOJISI HA TPOBOJHUKHU U
JUBIEKTPUKH.
Coopka u npoBepka padOThl IEKTPUUECKON IEMU MOCTOSHHOTO
TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HapsHKEHUS.
UccnenoBanue 3aBUCMMOCTH CHJIBI  TOKa, WJAYIIETO uepes
pEe3UCTOp, OT CONPOTHBJIEHUS pE3UCTOpa U HANPSOHKEHUS Ha
7.20 pe3ucTope.

OnbITel, JEMOHCTPUPYIOUIUME 3aBHUCHUMOCTb  3JIEKTPUUYECKOTO
CONPOTHUBIICHHS MPOBOJHUKA OT €ro JJIMHBI, TIOMIAJAN MOMEPEYHOTO
CEUYEHHUsI U MaTepuala.

ITpoBepka MpaBuIIa CIIO’KEHHUS HaNpsKeHU ! npu
MOCJIENOBATEIIbHOM COEAMHEHMM JBYX pe3uctopoB. IIpoBepka
npaBwia [ CHWIbBl TOKa TP TapaUIEIbHOM COEAUHEHHH
pesuctopoB. OrmpeneneHre pabOTHl MEKTPHUUECKOTO TOKA, WAYIIETO
yepe3 pesuctop. OmnpeneneHrne MOITHOCTH DJIEKTPUUYECKOTO TOKa,
BBIJIETIIEMON Ha pe3ucrtope. MccienoBanue 3aBUCUMOCTH CUIIBI TOKA,
UIYIIEro 4epe3 JaMIIOYKy, OT HampsbkeHusi Ha Hel. OmnpeneneHue
KIIJI narpeBarens. lccrnenoBaHue MarHMTHOTO B3aUMOJECUCTBUS



MOCTOSIHHBIX MarHuToB. V3yuyeHue MarHuTHOTO MOl MOCTOSIHHBIX
MarHMuTOB TIpH WX OOBeAWHEHMH U pasaeneHuu. lccrnenoBanue
JNEHCTBUS DJIEKTPUYECKOIO0 TOKA HAa MAarHUTHYIO CTpesiky. ONBITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHUJIbl TOKa W HAIpaBJIEHUS TOKA B KaTyIIKe.
WN3yuenue nedcTBUsT MarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM.
KouctpynpoBanue u  uzydeHwe pabOThl  AJIEKTPOABUTATEIS.
N3smepenne KIIJ[ snexkrpoaBuratesibHOM YCTaHOBKH. ONBITHL 110
UCCIIETOBAaHUIO SIBJICHUS 3IEKTPOMArHUTHOM WHAYKIHUU:
MCCJIeI0BAaHNE U3MEHEHHI 3HaYeHUs U HAMPABJICHUS UHIYKIIMOHHOTO
TOKa

DusnyecKue SBICHHUS B INPUPOJIE: DJIEKTPUUYECKHE SBICHUSA B
aTMocdepe, 3IEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE I1OJIE

[ 3emiM, Ipeld MOMOCOB, POJb MArHUTHOIO MOJS JUIS JKU3HU Ha
3emJie, OJISIPHOE CUSHUE
TexHu4eckue yCTpOHUCTBaA: IJIEKTPOCKOI, aMIIEpMETP, BOIBTMETD,
peocTar, CU€TUUK 3IEKTPUUYECKOM SHEPruH, 3JIEKTPOOCBETUTEIbHBIC
7.22 puOopHI, HarpeBaTesbHbIE ANEKTPONPUOOpPHI (mpumepsl),
JIEKTPUUYECKHE PEOXPaHUTENH, 3JIEKTPOMArHur,
AIIEKTPOABHUraTeIb IOCTOSHHOTO TOKA, TEHEPaTOpP MOCTOSIHHOTO TOKA
9 KJIACC
Kox Kox
pasnena| siemenTa IIpoBepsiemble 31eMEHTHI COAePKAHUSA
MEXAHUWYECKMUE ABJIEHUA
81 Me?.(aHquCKoe nBwkeHue. MarepuanbHast Touka. Cucrtema
orcuéra
8.2 OTHOCHUTETHHOCTh MEXAaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKEHHE
8.4 HepaBHoMepHoe  mpsimonuHeiiHoe  nBmwkeHue. CpemHsiss u
MT'HOBEHHAsl CKOPOCTh TeJla TPH HEPAaBHOMEPHOM JIBUKEHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEHHOE IBU)KEHUE
8.6 CBobOoauoe nanenne. OnbITe! [ anuaes
PaBHomepHOe nBmkeHuMe 10 OKpyxkHOcTH. Ilepmoxm u dacrora
8.7 oOpalieHusl. JIuneiinas " yIJ0oBas CKOPOCTH.
8 LleHTpOCTpPEMUTENHFHOE YCKOPEHUE
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuit 3akon HeroToHa
8.11 [IpuHIUIT CyNIEPIIO3UITUHN CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: CWJIa TPEHUS CKOJBXKEHHs, CHJa TPEHUS MOKOf,
JPYTUE BUIIBI TPEHUS
814 Cwia TsKeCTH W 3aKOH BCEMHPHOTO TATOTEHMS. Y CKOpPEHHUE
CBOOOJIHOTO Ma/ICHUS
8.15 JBmwxenue miaHet Bokpyr Connua. IlepBas kocMuueckasi CKOPOCTb.




HeBecomMocTs u neperpysku

8.16 PaBHOBecue maTeprabHON TOUYKU. AOCOTIOTHO TBEPAOE TEIO
817 PaBHOBecue TBEpPAOro Tena ¢ 3aKpeIIEHHOM OChbIO BpallleHUs.
MowmeHT cunbl. LieHTp TsoxecTn
8.18 Nmnynsc Tena. U3menenne umiynbca. MIMnyibsce cuisl
8.19 3aK0H COXpaHEHHSI HMITYJIbCA
8.20 PeaxkTtuBHOE nBMKEHME
8.21 Mexanuueckas paboTa U MOIIIHOCTb
8.22 Pabota cwi TsbkecT, ynpyroctu, TpeHus. CBs3b SHEPTHH B padOThHI
823 [loTenuuanpHas HSHEprus Teia, MOJHATOTO HAJ IOBEPXHOCTHIO
3emin
8.24 [ToTenumanpHas SHEPTUst CKATON MPYKUHBI
8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU
8.26 3aKOH COXpaHEHUs MEXaHUYECKON S3HEPTruu
[IpakTuueckue pabOTHI:
OmpenenieHne CpelHEW CKOPOCTH CKOJIBKEHHS Opycka Wi
JIBUKCHHS IIapHKa IO HAKIOHHOW IUIocKocTH. OrpeneneHue
YCKOPEHUs Tella MPH PaBHOYCKOPEHHOM JBMKEHUH IO HAKJIOHHON
MJIOCKOCTH.
HccnenoBanne  3aBUCUMOCTH ~ IYTH  OT  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 Ha4yalbHOW CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIU MpPH PAaBHOYCKOPEHHOM JBIKEHHH 0e3
8.27 HAYaJIbHOW CKOPOCTHU MYyTH OTHOCATCS KaK PsiJi HEYETHBIX YUCEIl, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHHUS OT CHJIBI
HOpMasibHOrO JaBieHus. OrnpeneneHue KodQQUIMEHTa TPEeHUS
ckonpxkeHus. Ormpenenenue *KECTKOCTH NpykuHbl. OmnpeneneHue
paboThl CHJIBI TPEHHS TPU PABHOMEPHOM JIBWKCHHH Tela II0
TOPU30HTANBHON TOBepXxHOCTH. OmnpeneneHue pabdOThl  CHIIBI
YIIPYTOCTH TIPH NOBbEME Tpy3a C HCIOIB30BAaHHEM HETIOIBHKHOTO
Y TIOJIBUYKHOTO OJIOKOB
dusnyeckue SBICHHUS B MPHUPOJE: MPUIUBBI U OTIUBBI, JIBIXKEHUE
8.28 rraHeT COJIHEYHOH CHCTEMBI, pPEaKTHBHOE JIBUKCHHE >KUBBIX
OpTaHU3MOB
829 TexHuyeckue ycTpoiCcTBa: CHUIAOMETP, MJATYUKU TIOJOKEHUS,
PacCTOSIHUS M YCKOPEHHSI, PAKETHI
MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHbI
9.1 KonebarenpHoe nBumxkenne. OCHOBHbBIE XapaKTEPUCTHKU KOJIEOaHU:
MEpUO/I, 4aCTOTA, aMILTUTYAA
92 MareMaTtnueckuil U NpyKUHHBIN MasTHUKU. [IpeBpanieHue sHeprumn
' pH KoJebaTeIbHOM JABMKEHUN
9.3 3aryxaromue Konebanus. BeinykaeHHbIe KoneOanus. Pezonanc
Mexannueckue  BoiHbL.  CBoOiicTBa ~ MEXaHMYECKMX  BOJIH.
94 [IpononbHeIE U MTONIEpedHbIE BOHBL. JJIMHA BOJIHBI U CKOPOCTH €€
pacmpocTpaHeHusl. MexaHWYeCcKHe BOJHBI B TBEPAOM Tele,
CECMUYECKUE BOJTHBI
9.5 3Byk. ['poMKOCTh 1 BbICcOTa 3BYKa. OTpaskeHue 3ByKa
9.6 Wudpa3Byk U yabTpa3ByK



9.7

[IpakTrueckue pabOTHI:

Omnpenenenre 4acTOThl W TEpHOAa KoJeOaHWH MaTeMaTHYecKOTro
MasTHHKA.

OmpenenieHne 4YacTOThl W Mepuoja KoJieOaHUM MPYKUHHOTO
MasTHHKA

UccnenoBanue 3aBUCMMOCTH TE€pUOIAa KOJIEOAHUN MOJIBEIIEHHOTO K
HUTU Tpy3a OT JJIMHBI HUTH. MccnenoBanue 3aBUCUMOCTH NIEPUOJIA
KoneOaHui TMPYKUHHOTO MasTHHKa OT Macchl rpysa. IIpoBepka
HE3aBHCUMOCTH TiepuoAa KoyiebaHWil Trpys3a, MOJBELUICHHOIO K
HUTH, OT MAacChbl TIpy3a M KECTKOCTU NPYyKHUHbL. IM3mepeHue
YCKOpEeHUs: CBOOOHOr0 MaIeHUs

9.8

9.9

®dusnyeckue SBICHUS B NMPUPOJAE: BOCHPHUSITHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMHUUECKUE BOJIHBI, ITyHAMH, 9XO

TexHudeckue ycTpoiicTBa: 3XOJIOT, UCIOJIB30BAaHUE YIIBTPa3ByKa B
OBITY U TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE MoJie. DJIEKTPOMarHuTHbIE BOJHBI. CBOMCTBa

10 AIIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana >JE€KTPOMArHUTHBIX BOJIH
103 SHCKIpOMaFHI/ITHa}I npupona cera. CkopocTtb cBera. BosHOBEIE
CBOIICTBA CBETa
[IpakTuueckue padbOTHI:
10.4 W3yyeHne CBOWCTB DJICKTPOMAarHUTHBIX BOJH C  IOMOILIBIO
MOOMITBHOTO TenedoHa
105 @dusnyeckue SBICHUS B IpUpoie: OUOJIOTHYECKOE JeHCTBUE
BUJINMOTO, YIBTPa(GHOIETOBOTO U PEHTTCHOBCKOTO M3ITy4eHUH
106 TeXHquCKHev YCTPOMCTBA: UCHOJIB30BAHUE HJIEKTPOMATHUTHBIX BOJH
JUTSL COTOBOH CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas mogens cera. Mctounuku ceera
11.2 [IpsimonuHEITHOE pacIpOCTpaHEHHUE CBETA
11.3 Otpaxenue cBeta. [110ckoe 3epkano. 3aKOH OTpaKeHHs CBETa
114 IIpenomnenue cBera. 3akoH mpenomieHus cBera. [lomHoe
BHYTPEHHEE OTPaXCHUE CBETa
115 JInnza. Xox jrydeit B IMH3E
11.6 Onrtuyeckast cucteMa ¢oTroannapara, MUKpOCKOIA U TeJIECKOIa
11.7 I'na3 xak ontuyeckas cucrema. bIn3opykocTs U AaIbHO30PKOCTb
118 Paznoxenue Genoro csera B crektp. OnbiTel HptoToHa. CrioskeHue
CHEKTPAIBHBIX IBETOB. [luctepcus ceeta
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCUMOCTH yIJla OTPa)XCHHsI CBETOBOIO Jiyya OT
yIJIa TajieHusl.
W3yueHne XxapakTEepUCTHK H300paXKeHUs TNpeAMeTa B IUIOCKOM
11.9 3epKaie.

HccnenoBanue 3aBUCIMOCTH YTIIa TPEJIOMIICHUS CBETOBOTO Jyda OT
yIJ1a IaJICHUs] Ha TPAHHIIE «BO3YX — CTEKIION.

[Tonydenue n300pakeHuii ¢ TOMOIIbIO COOUPAFOIIIEH JIMH3HIL.

Ompenenenne (QOKYCHOTO PpACCTOSHHUSI M ONTHYECKOM  CHIIBI




12

cobuparomeid auH3bI. ONBITBI TIO Pa3J0KEHUIO OEeNIoro cBera B
crnekTp. ONBITBI 1O BOCHPHUATUIO IIBETAa MPEAMETOB IPU HX
HaOJII0/ICHUU Yepe3 1[BETOBbIE (GUIIbTPHI

Oduznyeckue spieHus B npupose: 3atmenus Comnna u JlyHsl, nsera

11.10 TEJ, ONTUYECKUE SBJICHUS B arMmocdepe (uBeT Heba, pedpakuus,

paayra, MUPax)

1111 Texnuueckue ycTpoiicTBa: OYKM, TMEpHUCKOMN, QoToanmnapar,

ONTUYECKHUE CBETOBOIBI
KBAHTOBEBGIE ABJIEHU A

121 OmnwiThl Pe3zepdopaa u mnaHerapHas Mojenb aroma. Mojenb aroma

bopa
12.2 Hcnyckanne u nornomeHue cgera aroMoM. KBanTel. JInHenuaTeie
CIEKTPBI

12.3 PaguoakTuBHOCTB. Anb(da, OeTa- U raMmMa-u3IydeHus

124 Crtpoenue atomHOro siapa. HykioHHas Molenb aTOMHOTO sjpa.
N3oTomnsl

125 PagnoaktuBHble mpeBpameHus. llepumon momypacmaga aToOMHBIX

anep

126 SnepHble peakiuu. 3aKOHBI COXpPaHEHUS 3apsSA0BOIO U MAacCOBOTO

qrces

12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU

128 PeaIfLII/II/I cuHTe3a u aeneHus saep. Mcrounuku sueprun ConHIa u

3BE31

129 SnepHas sHepreruka. /JlelicTBHMEe pPaJAMOAaKTUBHBIX H3JIy4CHHMHM Ha

JKUBBIE OPTaHU3MBbI
[IpakTuyeckue paboOTHI:
HabmroneHne CriionIHpIX ¥ IMHEWYaThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanue TPEeKOB: HM3MEPEHUE HSHEPIMM  YaCTULIBI [0
TOpMO3HOMY ITyTH (110 (oTorpadusim). Mzsmepenne pagnoakTUBHOTO
¢doHa
dusnueckue SBICHHUS B NPUPOJE: €CTECTBEHHBIM paJuOaKTUBHBIN
1211 ¢omn, KOCMHECKHE JTydH, PaHoaKTHBHOE H3JTydeHHE MPUPOHBIX
MHUHEpaJIOB, JeWCTBUE PaJMOAKTHBHBIX H3Iy4YE€HUH Ha OpraHu3m
YyeJioBeKa

1212 TexHuueckue  yCcTpOHCTBAa:  CIIEKTPOCKON,  MHIWBUAYAJIbHBINA
J03UMeETp, Kamepa Bunbcona

IMPOBEPAEMBIE HA OI'2 IO ®UBUKE TPEBOBAHUS K PE3YJIIBTATAM
OCBOEHHUSA OCHOBHON OBPA3OBATEJBHOH IMPOIPAMMbBLI OCHOBHOI'O

OBILIET'O OBPA3OBAHUA
Kon IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30B0ro
NpoBepsAeMoro YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl
TpedoBaHus OCHOBHOT0 0011ero oopazosanus Ha ocHoBe PI'OC
[Tonumanue  poaum  QuU3MKM B HAyYHOM  KapTUHE  MHPa;
c(OpMHPOBAHHOCTh 0a30BBIX NPEACTABICHUN O 3aKOHOMEPHOW CBS3U U
1 MO3HABAEMOCTU SIBJICHUHM NPUPOJIBI, O POJM SKCHEpPUMEHTa B (pu3mke, 0O

cucreMooOpa3zymomieil poiau (U3MKM B Pa3BUTHM E€CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJOTuH, 00 3BOIIONUU (PU3MUECKHX 3HAHUM U HUX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTHHE MHpa, O BKJIAJE POCCUHCKUX U



3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB
OKPYZKaromero Mmupa, pa3BuTuC TCXHUKU U TEXHOJIOTHUH

3HaHus O BUAAX MaTepuu (BEIIECTBO U I0J€), O JBMXKCHHHM Kak
crocobe CyIIeCTBOBaHUS Marepuu, 00 aTOMHO-MOJIEKYJSIPHOH Teopuu
CTPOCHHUSI BEIIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHUYECKHUX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHUE
pa3iauyaTh SBJIEHUS IO ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTBITOB, JEMOHCTPUPYIOIIMX JaHHOEe (U3HUECKOe SIBICHUE; YyMEHHE
pacrio3HaBaTh  MPOSBICHHWE M3YYCHHBIX  (U3UYECKUX  SBICHUHA B
OKPY’KAaroIlleM MUPE, BBIICISAS UX CYILIECTBEHHBIE CBOMCTBA (IPU3HAKU)

BJ'IaI[eHI/Ie OCHOBaMH ITOHATUHHOTO arrapara 1 CHMBOJIMYCCKOI'O A3bIKa
(1)I/I?>I/IKI/I U HCIIOJB30BAHUC HX JIA PCIICHUA y‘-Ie6HBIX 3aaa4; YMCHUC
XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/ISI/ILICCKI/I€ SABJICHUA W IHPOLECCCHI,
HCIIOJIb3YA q)yHl[aMeHTaHLHBIC 1 SMIIMPHUYCCKUC 3aKOHBI

YMeHne OIMCHIBaTh HU3Y4YCHHBIC CBOICTBA TEII U (1)I/I3I/I‘-IGCKI/IG SABJICHUS,
HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IG BCIINYHHBI

Brnanenne OCHOBaMHM METOJIOB HAaydyHOrO TIO3HAHUSA C YYETOM
coOMroACHHSI TPaBWJI 0E€30MacHOr0 Tpyna: HaOoaeHne (QU3MIecKux
SIBJICHUM:

YMEHHUE CaMOCTOSTEIILHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U3
JAaHHOTO HAaOopa 00OPYIOBAHHMSI 10 HMHCTPYKIIMH, OIMUCHIBATH XOJI OIBITa U
3aIlUCBIBATh €TI0 PE3YJIbTaThl, POPMYIMPOBATH BHIBOJIBI,

NPOBE/JICHUE MPSIMBIX U KOCBCHHBIX M3MEPEHHUI (DU3NYECKUX BEIUYMH:
YMEHUE  IUTAHUPOBaTh  W3MEPEHUs,  CaMOCTOSTEIBLHO  coOMparth
OKCIIEPUMEHTAIBHYIO YCTAaHOBKY IO WHCTPYKLIWHW, BBIYUCIISATH 3HAYCHUE
BEJIMYMHBI U aHAIM3UPOBATH MOJIYUYCHHBIC PE3YJIBTATHI C YUETOM 3aJlaHHOU
MOTPEIIHOCTH PE3YNIbTaTOB U3MEPEHUH;

NPOBEJCHNE  HECIOKHBIX  OKCHEPHUMEHTAJBbHBIX  HCCICAOBaHUN;
CaMOCTOSITENIFHO COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY W NPOBOJIUTH
UCCJIEJOBAaHUE 110 MHCTPYKIHH, NPEACTABIATH MOJyYCHHBIE 3aBUCUMOCTH
¢u3nyecKux BEIMYMH B BHUAE TaOMUI U TpaduUKOB, YUYUTHIBATh
HOTPEITHOCTH, JIENIaTh BBIBOJIBI IO PE3yIbTaTaM MCCIIeIOBAHHS

[ToHnmMaHue  XapakTepHbIX  CBOMCTB  (pU3MUECKUX  MoOAeJeH
(MaTepuanbHas TOUKa, aOCOIOTHO TBEPAOE TEJIO0, MOJEIH CTPOCHHUS ra30B,
KHUJIKOCTeH M TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJCJIb aTOMHOI'O smpa) U YMCHUC IMPUMCHATbL HUX IJId 00BICHEHHS
(bu3MUECKUX MPOLECCOB

YMeHue OOBICHATh (U3NYECKHE NPOLECChl W CBOWCTBA Tel, B TOM
YHUCJIE U B KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABIATH IPUYUHHO-CIEACTBEHHBIE CBSA3M M CTPOMTH
O00BsICHEHHE C OMOpPOM HAa M3yYEHHBIE CBOWCTBA (PU3NYECKUX SIBICHMIA,
¢du3nuecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIETTH

YMenue pemarh pacu€THple 3amaud (Ha 0aze 2 — 3 ypaBHEHHUN),
HCIIOJIb3YS 3aKOHBI U (hOPMYIIbI, CBSI3bIBAIOLINE (U3UYECKUE BEITUYUHBI, B
YaCTHOCTH, 3alIMChIBATh KPATKOE YCIIOBUE 33J]a4H, BBIABIISTh HEIOCTAIOIINE
JaHHbIE, BHIOMPATH 3aKOHBI U (HOPMYIIbI, HEOOXOUMBIE ISl €€ pelleHHUs,
HCIIOJIb30BaTh CIIPABOYHBIE JaHHBIC, NPOBOJUTH Pacu€Tbl U OLIEHUBATh
PEATUCTUYHOCTh MOJYYEHHOTO 3HAYECHUs (PU3NYECKON BETUYMHBI; YMEHUE
ONpeNeNiATh pa3MEpHOCTh (PU3MUECKOW BETUYMHBI, MOJYYCHHOM MpHU



PEIICHUHN 3a1a49n

VMeHHe  XapaKTepu30BaTh IMPHUHIMIIBI  JEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4HCJIE OBITOBBIX MNPHOOPOB, M MPOMBIIUICHHBIX
TEXHOJOTMYECKUX MPOLECCOB IO HX ONHMCAHHIO, HCIIONB3Yys 3HAHUSA O
cBOWCcTBaX  (u3MUYECKMX SBJICHUH U  HEOOXOIUMbIE  (PU3UUECKUE
3aKOHOMEPHOCTH

10

YMeHue UCHonb30BaTh 3HaHMS O (U3NYECKUX  SBIEHUSAX B
MOBCEIHEBHOM KHM3HU JIJIsi 00ecreueHus: 0€30IacHOCTH MpU 0OpalieHuu ¢
OBITOBBIMU IIpHOOpaMM M TEXHMYECKHUMM YCTPOWCTBAMM, COXPaHEHUS
300pOBbS M COOJIOAEGHUS HOPM  DKOJOTHYECKOTO IOBEIEHHUS B
OKpyXXarolied  cpeie; IMOHMMaHUE  HEOOXOAMMOCTH  IPUMEHEHUS
JOCTHKCHUHN bu3uKu U TEXHOJIOTU U1 paLUOHAIBLHOTO
IIPUPOJONOJIB30BaHUS

11

OnbIT mnoucka, npeoOpa3oBaHUs U TpeAcTaBIeHUs HHMOpMaUK
(¢u3n4ecKoro  comepKaHWs € HCIOJB30BaHHEM  HMH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH; yMEHHE OLEHUBAaTh JIOCTOBEPHOCTh
MOJlydeHHOW WH(pOpMaMM HAa OCHOBE WMCIONIMXCS 3HAHUHW U
JIOTIOJIHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BaTh MPU BBIIOJHEHUU
y4eOHBIX 3aJlaHUil  HAYYHO-TIOMYJSAPHYIO JIUTepaTypy (usmueckoro
coJiepKaHus, CIIpaBOYHbIE MaTepHalIbl, pecypchl ceTu VHTepHeT; BlajeHue
0a30BbIMU HaBBIKAMM IpeoOpa3oBaHus MH(GOPMALMU U3 OJHOW 3HAKOBOM
CHUCTEMBl B JIpYI'yl0; YMEHHE CO3/1aBaTb COOCTBEHHbIE HUCbMEHHBIE U
YCTHBIE COOOICHUS HAa OCHOBE HH(OPMAITNH U3 HECKOJIBKUX HCTOYHUKOB

INEPEYEHb DJJIEMEHTOB COJIEPXKAHUSA, INPOBEPAEMBIX HA OI2 IIO

OU3UKE

Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMS

1 MEXAHUWUYECKUE SIBJIEHUA

11 Mexanunueckoe aBWXKeHHe. MarepuanbHas Touka. Cucrema  OTcuéra.

' OTHOCHUTENLHOCTD ABUKEHUS

PaBHOMepHOE U HepaBHOMepHOe aBkeHHe. CpenHsisi ckopocTh. Popmyna s

1.2 BBIYMCIICHUS Cpe/iHe ckopocTH: V = Sft
PaBHOMEpHOE TIpSMOTMHENWHOE IBMKEHHE. 3aBHCHMOCTh KOOPIMHATHI Tela OT
BpPEMEHHU B cIy4yae paBHOMEPHOIO NPSIMOJIMHEHHOr0 JBUKEHU:

14

I'padukn 3aBUCHUMOCTHM OT BPEMEHM [JIsi MPOEKIHH CKOPOCTH, MPOEKIUU
[EePEMEIICHUS, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IIPSAMOJIMHEHHOM
JIBUKEHUH

3aBHCHMOCTD KOOpAUHATBI TEJIa OT BPEMCHU B CJIyda€ PABHOYCKOPCHHOTO
HpﬂMOJ’II/IHeI\/IIHOFO JBHKXCHHA:

Sl =v,, #1+a, *

t2| "Ha

@opmyIibl I NPOCKUHUHU IEPEMEIICHUS, MPOCKUHUH CKOPOCTH M IPOECKLHH
YCKOPEHHS TPU PAaBHOYCKOPEHHOM MPSIMOJIUHEWHOM JIBUKEHUM:




2
5. (D =0y, -r+ax-?.

U_\'('f) =g T4, 1,

a,(f)=canst,

Ul.‘cL - Ul.'rL zzax‘gr
I'paduky 3aBUCHMMOCTH OT BPEMEHH Ui IPOEKIHMH YCKOPEHHsS, IPOEKIUH
CKOPOCTH, TPOEKIUH IEPEMEIICHNUs, KOOPJAWHATHI I[PH PaBHOYCKOPEHHOM

HpHMOJ’IHHCfIHOM JABUXXCHUH

CBobognoe magenue. Dopmysibl, OMUCHIBAIOINE CBOOOAHOE IMAJICHUE Tea II0
BEPTUKAIIN (IBM)KEHHME TeJla BHU3 WUJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTU 3EMJIN).

1.5
I'paduixy 3aBUCUMOCTH OT BPEMEHU Ul IPOEKLUU YCKOPEHUs, IPOEKIMH CKOPOCTH
¥ KOOPJIUHATHI TP CBOOOTHOM Ta/ICHUH TeJIa TI0 BEPTHUKAIN
CKopocTh pPAaBHOMEPHOIO JBMJKEHHUs Tejla 10 OKpyxkHocTtu. Hampasnenue
CKOPOCTH.
@opmyna g BBIYMCIEHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTHU U HEPHOL
oOpareHus:
L= iMR
T
[lenTpocTpeMutenbHoe yckopeHue. HampasieHue LEHTPOCTPEMHUTEIBLHOTO
1.6 yckopenus. @opmyra sl BBIYMCIIEHUS YCKOPEHUS:
2
a. — v
=R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
v = 1
T
Macca. [InotHOoCTb BemecTBa. @opmyrna Juist BBIYUCIEHUS IIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPAa YCKOPEHHUS T€Jla U BEKTOPa CUJIBL, JEHCTBYIOLIEH HA
TEJIO
Bzaumopeiictue Ten. Tperuit 3akoH HproToHa:
1.11 F. —_F
2517 T 12
TpeHne 1nokos U TpeHue ckoabxkeHus. opmyna 17 BEIYUCIEHUS MOJYJIS CHIIBI
TPEHUSI CKOJIbKEHHUS:
112 P
F_=n-N
- M
113 Hedpopmanus Tena. Yopyrue u Heynpyrue nedopManuu. 3aKOH yIOpPyroi

nedopmanuu (3akoH ['yka):



F=k-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCECMHUPHOI'O TATI'OTCHUSA:
Hj‘l - 2

F=G - ———=
1.14 R
- Cuna 1spxecTu. Y cKopeHHe CBOOOHOTO MaieHHs.
dopmyna st BEBIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBEepXHOCTH 3emun: F = mg.
IBuwxenne 1uianer Bokpyr Conuna. IlepBas kocmuueckass CKOPOCTb.
HesecomocTs 1 neperpysku
Nmmynbe Tena — BekTopHast Gu3nUYecKas BeTHIHHA.
1.15 p=m0
HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbse cuibl
3aK0oH COXpaHEHUsI UMITYJIbCa JJIsi 3aMKHYTOM CUCTEMBI TE:
1.16 D=nyUy +n, by =const
PeaktuBHOE NBHXKEHUE
Mexannueckas pabota. @opmyia st BEIYUCICHHS paOOThI CHITHL:
A=Fsoosu
1.17 MexaHu4ecKkasi MOIIIHOCTD:
A
N==
r
Kunernueckass wu mnoTeHnuanbHas »dHeprua. DopMmyna s  BBIYHCICHUS
KMHETUYECKOW SHEPTUH:
}JE)E
E =——
1.18 2 . .
Teopema o kuHeTHUeCKOU PHEpruu. Gopmyrna JJisi BHIYUCICHHS TOTEHIIUATBHOM
SHEPIHH TeJa, OJIHATOrO
Haj 3eMIEi:
E,=mgh
MexaHnueckas SJHeprus:
E=E;+E »
1.19 .
3aKoH COXpaHEHUs MeXaHU4eCcKou sHeprun. dopmMyrna /s 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHepruu B OTCYTCTBUE Uil TpeHus: E = const.
[IpeBparenne MexaHUYECKOM YHEPTUU TTPU HATUYUW CUITBI TPEHUSI.
[IpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKH.
Poruar. Moment cuitel: M - FI.
VYcioBue paBHOBECHS phluara:
M+M, +..=0
1.20 1 2
[ToaBuxHBIN 1 HeTTOABKHBIN O0510KK. KITJI mpocThix MexaHH3MOB,
n= Aummna.a
A—a&rpaqe:ﬂzﬂaﬂ
1.21 JlaBnenue TBEpAOTO TENA.




®dopmyna a5l BBIYUCICHUSI TaBJICHHS TBEPIOTO Tena:
F
pP= G
JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTaTuyeckoe naBiieHrEe BHYTPH KUIKOCTH.
®opmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii nmpecc

1.23

3akoH Apxumena. Popmyna sl ONPEACICHUS BBITAIKUBAIOIICH CHUJIBI,
JICHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [InaBanue CYAO0B 1 BO3AYXOIJIABAHUC

1.24

1.25

Mexanuueckue KoyiebaHus. AMIUIMTYIa, TEPHOA M 4YacToTa KoyieOaHWM.
®opmyra, CBA3BIBAIONIAS YACTOTY M EPUOJ] KOJIEOAHUH:
v=2>
T

Marematnueckuii M NpPYKUHHBIM MasATHUKHA. [IpeBpaiieHue sHepruu mnpu
K0J1e0aTeIbHOM JIBUKECHUHU

1.26

3aTyxaI0mHe KoJIe0aHHUsL. BLIHY)I(IIGHHBIG kosnebanms. Pe3onanc

1.27

1.28

Mexanunueckue BOJHBI. [IpojoibHBIC W TONEepeyHble BOJHBI. J[MHA BOJHBI U
CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=u-T
3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE
IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OpYXHUHBL, KOX(PGUIIUEHTa TPEHHUS CKONBXKEHUS, pPabOThl CHIIBI TPEHHUS, CHIIbI
YOPYTrOCTH;, CpeIHEH CKOPOCTH [BIKEHMsI Opycka MO HAaKJIOHHOW IUIOCKOCTH,
YCKOpEeHUsl OpycKa MpH JBMKEHUU MO HAKJIOHHOW TMJIOCKOCTH; YacTOTHI U MEpHOa
Koje0aHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa KoJeOaHui
MPYKHHHOTO MasTHUKA; MOMEHTAa CUJIBI, JACWCTBYIOLIETO HA pblYar; padOThl CHIIBI
YIOPYTOCTH MpPHU MOJBEME Ipy3a C MOMOUIbIO HEMOABM)KHOIO OJ0Ka; paboThl CHUJIBI
YIIPYTOCTH MPH NMOABEME Ipy3a € MTOMOIIbIO MOABHKHOTO OJIOKA.

UccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT MJIOTHOCTH KUIAKOCTH; HE3aBUCHUMOCTU BBITAJIKUBAIOLIEH CUIIBI OT
Macchl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHUJIbl HOPMAJILHOTO JAaBJIEHUS U OT poja
MIOBEPXHOCTU; CHJIBl YNPYTOCTH, BO3HHUKAIOUIEH B MpPYXHUHE, OT CTEIEHU
nedopmaruu TPY>KUHBI; YCKOPEHHS Opycka OT yrila HakKJIOHA HaIpaBJIsSIOIICH;
nepuoAa (Y4acToThl) KoJeOaHWN HUTSHOTO MAasTHUKA OT AJMUHBI HUTH, TEpUOAA
Kojie0aHuN MPYKUHHOTO MasTHUKAa OT MacChl Tpy3a U JKECTKOCTH MPYKUHBL
HCCJICTIOBAaHNE HE3aBUCHUMOCTHU TEpHOa KOICOAHU HUTSHOTO MasTHHKA OT MAacCChI
rpy3a. [IpoBepka yciaoBusi paBHOBECHSI phluara

Qusuueckue sA61eHUsA 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B JKMBOW M HEXHUBOH MpUPOJE, ACUCTBUE CHUIIBI TPEHUS B MPUPOJE U
TEXHUKE, IPUJIMBBI U OTIUBBI, IBH)KEeHHE TUIaHeT COTHEYHON CUCTEMbI, PEAaKTUBHOE



JBI)KEHUE JKUBBIX OPraHU3MOB, pblUard B TeJle 4YeJIOBeKa, BIUSHHE aTMOc(hepHOro
JIaBJICHUS] HA XKMBOM OpraHM3M, IUIaBaHUE PBIO, BOCIPHUATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSACEHUE, CEHCMUYECKUE BOJIHBL, IIyHAMH, DXO

Texnuueckue yCWlpOﬁCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, JUHAMOMCTpP, MOAIIWIIHUKHK, PaKCTbl, pbIyar, MOABIDKHBIN U
HCHO,I[BI/I)I(HBIP'I 6.]'IOKI/I, HAKJIOHHas IIJIOCKOCTb, IIPOCTHIE MCEXAHHU3MbI B 6I)ITy,

131 coOOIIaroIMecss COCYIbl, YCTPOHCTBO BOAOIPOBOAA, THUIPABINYECKUN IIpecc,
MaHOMeTp, OapoMmeTp, BBICOTOMEp, HOPIIHEBOM HAcoC, apeoMeTp, 3XOJoT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIIVIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOECHMS

2.1 BemectBa. Mozenu TBEPIOro, *KMIKOTO M Ia3000pa3HOro COCTOSHUI BelecTBa.
Kpucramnmmueckue n amopgHsbie Tena

29 JIBuxenue dyactun BemiectBa. CBsI3b  CKOPOCTH  JBMIKEHMSI 4acTHUIl C
Temneparypoil. bpoyHoBckoe nBmxenue, mupdysus

2.3 CmaunBaHue U KallWUISIPHBIC SIBJICHUS

2.4 TemoBoe pacliupeHue u cxatue

2.5 TemnoBoe paBHOBECHE

26 BHyTprIH?I?I sHeprua. Pabora m Teruionepemaya Kak CIOCOOBI HM3MEHEHUS
BHYTPEHHEHN 2HEPIUu

2.7 Bupl Teronepenadyn: TENIONPOBOJHOCTb, KOHBEKLUS, U3TYyUCHHE

HarpeBanue wu oxnaxnaenue t1en. KomudectBo — TemyioTsl.  YjaenpHas

28 TEIUIOEMKOCTb:

O=am(t,—1)

3aKOH COXpaHEHWsS PHEPIMM B TEIUIOBBIX IMpOIECCaX. YPABHEHHE TEILIOBOTO
0g Oamanca:

QO +0, +..=0

Hcnapenne m KoHaeHcauus. V3MeHeEHHWE BHYTpEHHEH DHEPrMM B IIpolecce

2.10 wucnapenuss W  KoHAeHcanmuu. KumeHuWe  KUIKOCTH. YJenpHas  TerioTa
napoo6pasoBanusi: L = Q/m

211 BraxxaocTs BO3myxa

[InmaBnenne wn Kpuctasmmsanus. V3MeHeHMe BHYTpEHHEHW DJHEpPIMM IIpH
IUTABJIEHUU M KPUCTAJUIN3ALMU. Y ATIbHAS TEIUIOTA IIJIaBJICHUS:
2.12
_9
- m

213 BuyTpeHHss dHeprus cropaHys TOIUIMBA. Y A€NIbHAS TEIUIOTa CrOpaHUs TOIUIMBA:
q=0Q/m

2.14 [Tpunuummne! pabotel TernoBbix aurareneil. KI1[ terioBoro asurarens

IIpakxmuueckue pabomoi
W3mepenue ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMJIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJYYEHHOT'O BOJIOM KOMHATHOW TeMIiepaTypbl pUKCUPOBAHHON MaccChl, B
2.15 KOTOpYIO ONYIIEH HarpeThli UINHAP; KOJIMYECTBA TEIUIOTHI, OTTAHHOT'O HAarpeThiM

OUJIUHAPOM, TIOCJIE OIyCKaHWUs €ro B BOJY KOMHATHOM TeMIEpaTyphl;
OTHOCHUTEJIBHOM BJIAKHOCTH BO3/yXa; YACIBHOW TEIUIOTHl IUIABJICHUS JIbJA.
HccenenoBanue U3MEHEHUs TEMIIEPATYPhl BOABI IIPHU PA3JIUYHBIX YCIOBHSX; SIBJICHUS




Ter1000MeHa IpU CMEIIMBAaHUK XOJIOIHOM U ropsiuel BoJbl; poliecca UCIIapeHus

Duszuveckue s61eHUS 8 npupode: IIOBEPXHOCTHOC HATSXKCHUEC W KaIllUJIJISIPHBIC

2.16  sBneHWs B TpHUpOJE, KPUCTAUIBI B mpupoxae, uznydeHue ConHIA, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHEeTa
Texnuueckue ycmpoticmea: KanvLISApbl, IPUMEPBI UCIIOIb30BAHMS KPUCTAILIOB,
517 JKUJKOCTHBIM TEPMOMETpP, HaT4UK TEMIIEPaTyphl, TEPMOC, CHUCTEMa OTOILJICHHS
JIOMOB, THUTPOMETpPBI, TICHXPOMETp, IMapoBas TypOWHA, IBUTaTelb BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMAT'HUTHBIE ABJIEHM A
3.1 Onexkrpuzanus Teil. J[Ba BUa 3JeKTPUUECKUX 3apsii0B
3.2 B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH KynoHa
3.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
34 OnekTpuueckoe Tmoje. Hanpsok€HHOCTh  ayekTpuueckoro moiis.  [IpuHmmm
CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (HAa KaYECTBEHHOM YPOBHE)
35 Hocurenn »snexkrpuueckux 3apsaoB. [lelicTBHE AJIEKTPUYECKOTO TMOJS Ha
AJICKTPUYCECKUE 3apsibl. [IpOBOTHUKH M TUIICKTPUKH
[TocTostHHBIN AIEKTpUUECKUI TOK. JlericTBHs 3nekTpuyeckoro Toka. Cuia Toka.
3.6  Hampsokenue.
I=qg/t,U=A/q
37 DIIEKTPUYECKOE COTIPOTUBIICHUE. Y ACIBHOE AICKTPUIECKOE COITPOTHBIICHHE:
R =pl/S
3.8 3akon Oma 15 yuactka snektpudeckoi menu: | = U/R
[TocnenoBareabHOE COCTUHEHHUE TPOBOTHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapamiensHOE COeTMHEHNE POBOHUKOB PABHOTO COMPOTUBIICHUS:
U =Uyl=1I+I; Rz%.
CMemnaHHbIe COSTUHEHHS IIPOBOTHUKOB
310 PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbIT USpCTez[a. MarautHoe ToJie TPSIMOTO TMPOBOJHUKA C TOKOM. JInmHMM
MarHUTHON WHTYKITUU
313 MarsuTHOe TMOJI€ TOCTOSHHOTO MarHura. B3amMoOJIeHCcTBHE NOCTOSHHBIX
MAarHuTOB
3.14 JleiicTBre MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM
3.15 Onbitel @apazes. SIBnenue snekTpoMarHuTHON UHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOpPA;  MOIIHOCTH
3.16 sneKkTpUYecKOro Toka; paboThl AMEKTPUIECKOTO TOKA.

HCCJ’IG}IOBaHl/Ie 3aBUCUMOCTH CHJIbBI TOKa, BO3HHUKAOMIETO B IIPOBOJHUKEC
(pe3I/ICTOpLI, naMnqua), OT HAIIPAKCHHA Ha KOHIAX ITPOBOJHHUKA; 3aBUCUMOCTU



COMPOTUBIIEHUS OT JUIMHBI IPOBOJHMKA, IJIOLIAAM €ro IMOMNEPEeYHOro CEYEHHs U
YAEIBHOTO COMPOTUBIICHHUS.

[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSDKEHUS MPU MOCIeI0BAaTEIbHOM
COCIMHEHUH TIPOBOJHUKOB;, TMpaBWIa [UJIi CHJIBl JJICKTPUYECKOTO TOKa MpHU
napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA61eHUs 6 nNpupooe: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 »NeKTpUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMIH, JApeli( MoI0CcoB, POib
MarHUTHOTO TOJIS 7151 )KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEocTart,
CU€TYMK  DJIEKTPUUECKOW  DHEPTuH, AIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 mHarpeBarenbHBIE AIEKTPONPUOOPHI (IIPUMEPHI), AICKTPUUYECCKUE TMPEAOXPAHUTEIH,
AIIEKTPOMArHUT, AJIEKTPOJABHUTraTEIbh IOCTOSIHHOTO TOKa, TE€HEPaTOp IMOCTOSHHOTO
TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monensb cBeta. [IpsiMonuHeiHOe pacpocTpaHeHHEe CBETa
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.04 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
mun3el: D = 1/F
3.25 ['na3 kak ontudeckas cucrema. Onruyeckue npudopsI
Ipakxmuueckue pabomul
H3mepeHne onTUYEecKoi CUibl coOuparoiieil JTUH3bI; (OKYCHOTO PaCcCTOSTHHS
coOuparomield TMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpenMeTa U N300pakeHus,
306  KOT/IA NPETMET PACTIONIOKEH B IBOMHOM (hOKyce), OKa3aTelNs MPEeTOMIICHHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300payKEHUS, MOTYICHHOTO C TIOMOIIBIO COOMparomeit
JMH3Bl; U3MEHEHUS (POKYCHOTO PACCTOSIHUS JABYX CIOXKEHHBIX JIMH3; 3aBUCHUMOCTH
yIiia TPETOMIIEHHS CBETOBOTO Jiyda OT yIJia TaJeHUs Ha TPaHUIE «BO3IYyX —
CTEKJIO»
307 Qusuueckue senenus 6 npupode. 3atmMeHus ConHua u JlyHbl, 1BeTa Ted,
ONTUYECKHUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, OINTHIECKUE
CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
41 PagunoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nyuenus. Peakuuu anbga-u Oera-
pacmaga
4.2 OmnsiTel Pezepdopaa o paccestuto anbda-yactuu. [1nanerapuas moaens aToma
4.3 CocraB aroMHoTO sigpa. M30TOMbI
4.4 [lepuon nomypacmaia aTOMHBIX siJIEp
4.5 SnepHble peakMy. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEN
Qusuueckue a61eHUs 6 nNpupode. €CTECTBEHHBIM paJMOAKTUBHBIA  (OH,
4.6 = KOCMHYECKHE JIyYd, PAJHMOAKTUBHOE M3IYYCHHE TPUPOIHBIX MUHEPAIIOB, NIEHCTBHE
paJlMOaKTUBHBIX U3NTyYEeHUH Ha OpraHU3M YelIOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBUYaJIbHBIN T03UMETpP, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

» Ousmka: 7-i kmacc: 60a30BBI YPOBEHB: YUeOHUK; 3-¢ U3/aHue, nepepadoranHoe [leprimkun
.M., MHeanoB A.N. AxnuonepHoe obmectBo «M3marensctBo  «lIpocBemieHue
» Ousnka: 8-i kimacc: 6a30BBIA YPOBEHB: YUEOHHK; 3-€ U3/IaHue, nepepadoranHoe IlephImkua
.M., MHeanoB A.N. AxumonepHoe oOmectBo «M3nmarensctBo  «lIpocBerieHue
» ®usnka: 9-i knacc: 6a30BBIN YpPOBEHB: YUEOHHUK; 3-¢ u3nanue, nepepadoranHoe llepoimkun
M., T'yrauxk E.M., HBanoB AWM. u xap. AxmuonepHoe oOmiecTtBo «M3aaTenbCcTBO
«IIpocserienune»

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

e UHpopMannOHHO-METOJUUECKOE MUCBMO 00 OCOOCHHOCTSAX MpErogaBaHus Y4eOHOTO
nmpeaMeTa «Duzukay B 2025/2026 yueOHOM roay https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

e Meronnueckue peKOMEHJAIMHU MO CO3JaHHUIO KJIACCOB TEXHOJIOIMYECKOIO U €CTECTBEHHO-
HAYYHOTO Mpoduieil u KIaccoB ¢ yriIyOJeHHBIM H3yYCHHEM MaTeMaTHKH, (PU3UKH, XMMHH,
Ouosnorun B 00I1€00pa30BaTENbHBIX OpPraHU3AIMIX C UCHOJIB30BaHUEM HHOPACTPYKTYPHI,
CO3/IaHHOW B paMKax HalMOHAIBHOTO mpoekra «OOpazoBanue» (Ksanrtopmymsl, 1T-kyOwl,
Touku pocra u Ip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf

e Meronnueckue pexkoMmenganuu. Opranuszauust B3aumojeictsus “llkoma — By -—
npeanpusitie” (2025 r.) https://edsoo.ru/wp-content/uploads/2025/09/mr_sh v _p 2025.pdf

[ ] MGTOIII/ILIGCKI/IG peKOMeHI[aIII/II/I 110 I/ISY‘ICHI/IIO TCMBbI «HOCTO?[HHBIfI BJIGKTpI/IlIeCKI/If/'I TOK» B
IIKOJIbHOM Kypce bu3MKH (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr fizika p e t.pdf

e VYyeOHO-MeTOIMYECKOEe 0OecreueHre MPOLECCOB MPEnoJaBaHus XUMUHU, OUOJIOTHH, (GU3UKU
Ha YPOBHAX OCHOBHOI'O 06Iuer0 H CpCAHCTO 06]1_[61"0 06p330BaHI/I}I C BKJIKYCHHECM
JIOTIOJTHUTEIILHOTO WUH)KECHEPHOTO KOMITOHEHTA (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e KoHTekcTHbIE 3aqaun. 3amanus K yueOHOMY Kypey «Dmsuka» (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/kz_fizika 2024.pdf

e Meroauuecknii kelc. OnexkTpomarHuTHas uHAyKIMsA. Pusmka. § kmace (2024 r1.)
https://edsoo.ru/wp-content/uploads/2025/01/fizika_mk_elektromagnitnaya_indukcziya.pdf
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
e  OU3MKOH JIAB https://physicon.ru/eor-list/4-fizika
e BUBJIMOTEKA IOK https://monypoxu.pd/
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