PABOYASA ITIPOI'PAMMA YUYEBHOI'O IPEAMETA «®U3UKA»
I.COAEP) KAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA»

7 KJIIACC

Paznea 1. @usuka u e€ posib B IO3HAHUM OKPY’KAIOIIEro MUpa.

®usnka — Hayka o npupoze. ABneHus npuponpl. PU3NUECKUe SBICHUS: MEXaHUYECKHE,
TEIJIOBBIC, AJICKTPUYECKHE, MAaTHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Odusnueckre BenWYWHBL V3Mepenue Qusnyeckux BenuuuH. Du3nUecKue MPUOOPHI.
[TorpemnocTs n3MepeHui. MexayHapoiHasi CUCTEMA €IMHHIL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH M3Yy4aroT Hpupony. EcrecTBeHHOHAy4YHBIN
METOJl TO3HaHMs: HaOJI0JeHHe, IOCTAaHOBKA HAy4YHOTO BOMNPOCA, BBIABIKEHHUE THIIOTES,
SKCIIEPUMEHT M0 TMPOBEpKEe THUMOoTe3, OOBscHEeHHe HalmogaemMoro seiaeHus. Omnucanue
(hU3UYECKUX SIBJICHUHN C TIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @wusmnueckne MpUOOPHI U MPOLEAypa MPSIMBIX U3MEPEHHI aHAIOTOBBIM U IU(POBBIM

puOOpOM.

Jlabopamopusie pabomul u onvinol.

Omnpenenenre 1eHBI AeNEHUS Kbl U3MEPUTENBHOTO Tpudopa.
N3mepenue paccTOsSTHUN.

N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TENa.

Omnpenenenre pa3sMepoB MajbIX TEIl.

A e

N3mepenne temmepaTypbl MNpU MOMOIIM KUAKOCTHOIO TEPMOMETpAa W JaTUUKA
TEeMIIepaTyphl.
6. IlpoBeneHue wuccieNOBaHUA MO MPOBEPKE TUIOTE3bl: AAJBHOCTh MOJETA IIAPUKA,
MyIIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA ITyCKa.

Pasjen 2. [lepBoHavaibHbIe CBeeHHs 0 CTPOCHHH BelllecTBA.

CrpoeHue BemecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mmepbl. OMbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHUE BELIECTBA.

JBmwxenue yactui] BemiecTBa. CBS3b CKOPOCTH ABWKEHHUS YAaCTHUI[ C TEMIIEPaTypOi.
BbpoyHoBckoe nBmwxkeHue, auddys3us. BzanmMopelicTBHe YaCTHI[ BEIIECTBA: MPUTSDKCHUE U
OTTAJIKMBAaHUE.

ArperaTtHble COCTOSIHHUS ~ BEIIECTBA: CTPOCHHE Ta30B, IKUAKOCTEH UM  TBEPABIX
(kpuctamnuyeckux) Teia. B3auMocBs3b MeXIy CBOICTBaAaMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HUX ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI.

Hemoncmpayuu.

1. Habmrogenne 6pOyHOBCKOTO ABM)KECHUS.

2. Habmonenue quddysum.

3. HabGnronenue siBIeHUN, OOBSICHAIOMIUXCS MPUTSDKEHUEM MU OTTAJKWBAHUEM YaCTHI]

BEILIECTBA.
Jlabopamopusie pabomsl u onvimol.



1. OueHka 1uameTpa aToMa METOJIOM PSI0B (C UCTIONIb30BaHUEM (hoTorpadmii).

2. OnbITHI 110 HAOJIIOCHHUIO TETUIOBOTO PACHIUPEHHUS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO JEHCTBUSI CHII MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:xenune u B3auMo/ieiicTBre TeJl.

Mexannueckoe JBUXKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHkeHHE. (CKOpOCTb.
CpenHsst CKOpoCTh IPU HEPABHOMEPHOM JBMKEHUU. Pacuér myTy U BpeMEHU JBUKEHHUS.

SBnenue uwHepuuu. 3aKOH WHEPIHUH. B3aumojelcTBHe Ten Kak NpPUYMHA W3MEHEHHS
CKOpPOCTH JBWKEHHUs Ted. Macca kak Mepa MHeEpTHOCTH Tena. IlnoTtHocTe BemecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BElIeCTBa.

Cuna Kak XapakTepucTHKa B3auMoneuncTBug Tten. Cuna ynpyroctd W 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOULIbIO JUHAMOMeETpa. SIBieHue TiIroreHus u cuia Tsxectn. Cuia
TSKECTH Ha Jpyrux miaHerax. Bec tenma. HeBecomocth. CiiokeHHE CHII, HANPABICHHBIX I10
onHOM npsimoi. PaBrHonelcTByromas cwi. Cuiia TpeHusl. TpeHne CKOJIBXEHUS U TPEHHUE MOKOS.
Tpenue B npupoie U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHu4ecKoro JBUKEHHS Tefa.

N3mepenne ckopocTy MPSIMOJIIMHEMHOTO IBUKEHHUS.
Habmoienue sSiBJIeHUS UHEPIIUH.

Habmoienue n3MeHeHus: CKOPOCTHU MPH B3aUMOJICHCTBUH TETI.
CpaBHEHHME Macc IO B3aUMOJIEHCTBUIO TEJL.

CrnoxxeHue cuil, HalpaBJIEHHBIX MO OJJHOM MPSAMOM.

VRN S

ﬂaéopamopuble padomul u onvimol.

1. Ompenenenre CKOPOCTH PAaBHOMEPHOTO JBHMXKEHHUs (IIApUKa B KUIKOCTH, MOJAEIH
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jajiee).

2. OrmpeneneHue CpefHel CKOPOCTU CKOJIbXEHHMsS OpycKa WM IIapuKa MO HAKIOHHOM
IJIOCKOCTH.

3. Omnpeznenenue MIOTHOCTH TBEPAOIO TENA.

4. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbkeHus (nedopmanuu) NpyXUHbBI OT
IIPUJIOKEHHOM CUJIBI.

5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJIbKEHHsI OT Beca Tejla U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEM.

Paspnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBIIICHHS U YBEIMUEHUs naBieHus. JlapieHue raza. 3aBUCUMOCTb
JaBJICHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBiaeHus! TBEPABIMU TEIAMHU, KUIKOCTSIMU
u razamu. 3akoH Ilackans. [lneBMaTuyeckue MamivHbl. 3aBUCUMOCTh JABJIEHUS KUJKOCTH OT
ryounbsl.  ['mapoctatnueckuid  mapagokc. CooOmiarommuecss  cocynsl.  ['mapaBiudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe aaBieHue. [IpUYuHBI CyIIECTBOBaHMS BO3AYIIHON
obonoukn 3emmu. OmbiT Toppuuemmm. U3mepenuwe armocdepHoro maBiaeHUs. 3aBUCHUMOCTH
aTMoc(epHOro JaBlIeHHST OT BBICOTHI Haj ypoBHeM Mops. I[lpubopel ans u3MepeHus
aTMoCc(hepHOro JaBJICHHUS.

JlelicTBUE KUIKOCTH U T'a3a Ha NOTPYKEHHOE B HUX TeJ0. BrITankuparomas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.



AR

3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHus KUIKOCTHIO U Fa30M.

CooOlmarommmecs: COCyIbl.

I'unpaBnnyeckunii npecc.

[IposiBnenue neicTBust aTMOC(HEpPHOTO TaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT O00bEMa MOTPYKEHHOM dYacTH Tela |
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKHUBAIOIICH CUIIBI BECY BHITECHEHHOM JKHIKOCTH.

VYcmoBue 1utaBaHMs TeN: IUIABAHUE WJIM TOTPYKEHUE Tea B 3aBUCUMOCTH OT
COOTHOIIEHMS TUIOTHOCTEN Tella U AKUIKOCTH.

Jlabopamopuwvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00b&Ma MOTrpyKEHHOM B XKHMJIKOCTh
YaCTH Tena.

OmnpeneneHre BBITAIKUBAIOLICH CUIIBI, JEHCTBYIOIIEH Ha TellO0, MOrpyXEHHOE B
AKHJIKOCTb.

ITpoBepka HE3aBHUCHMOCTH BBITAJIKUBAIOUICH CHUJIBI, JEHCTBYMOIIEH Ha Telo B
AKHJIKOCTH, OT MACCHI Tela.

OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKMBAIOLIEH CHJIBI, JEHCTBYIOIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B KHUIKOCTh YaCTH Tela U OT IUIOTHOCTH
AKHUJIKOCTH.

KoHcTpyupoBanue apeoMerpa HIM KOHCTPYUPOBAaHHE JOAKM U ONpejaereHue eé
Ipy30I0AbEMHOCTH.

Pa3pea 5. PaGora m MOIIHOCTB. JHEprus.
Mexanunueckas pabota. MOIIHOCTS.
[IpocTble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs

phlyara.

[IpuMeHeHne TpaBWiia paBHOBECHS phlyara K OJIOKY. «30J10TO€ MPaBHIO» MEXaHUKH.

KIIJ mpocTsix Mexanu3MoB. [IpocTbie MeXxaHU3MBI B OBITY U TEXHHUKE.

Mexannueckast sHeprus. KunHerndeckas W mnoTteHuuanbHas 3Heprus. lIpeBpamienue

OJIHOT'O BHJIa MEXAHUYECKOM dHEPIUU B APYroil. 3aKOH COXpaHEHUs SJHEPTUN B MEXAHHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopmuwvie padbomut u onvimol.
1. Omnpenenenue pabOThl CHJIBI TPEHHUS IPU PABHOMEPHOM JIBIJKEHUM Tejla IO
TOPU30HTAIBLHON MOBEPXHOCTH.
2. MHccnenoBaHue ycinoBUN paBHOBECHUS pblyara.
3. Usmepenue KIIJl HakTOHHOM MJIOCKOCTH.
4. W3yyeHune 3aKOHA COXPAHECHHS] MEXaHUYECKON YHEPIHH.
8 KUIIACC

Pazgen 6. TermioBbie IBJICHUA.

OCHOBHBIE ITOJIOKECHHUS MOHGKynﬂpHO-KHHeTquCKOﬁ TCOpPHUU CTPOCHUA BEIICCTBA. Macca

U pasMm

Cpbl aTOMOB W MOJICKYJIL. OHLITBI, MMOATBCPKAAOIIUC OCHOBHBIC ITOJIOKCHUA

MOHCKyanHOKI/IHeTI/I‘{eCKOﬁ TCOPHUMU.



Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHHM BemiecTBa. Kpucrannmnyeckue u
amopdusbie Tena. OObsICHEHUE CBOMCTB Ira30B, KUJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKECHHI
MOJIEKYJISIPHO-KUHETUYECKOW Teopuu. (CMauuMBaHWEe U KaNWULIpHBIE siBlieHUs. TeruioBoe
pacuIMpeHne U cXKaTue.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMOKCHHS YacTHIIL.
Baytpennsis sueprus. CrnocoObl HM3MEHEHWsT BHYTPEHHEH OJHEpPruu: TeIulonepeaadya u
coBepileHue padoTel. Busl Temionepenayu: TEIONPOBOAHOCTh, KOHBEKIIUS, U3ITyUCHHE.

KonnyecTBo TemmoTel. YnaenbHas TEIUIOEMKOCTh BEIIECTBA. 1eMI000MEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OamaHca. IlnaBieHue M oTBepieBaHHE KPUCTALTUYECKHUX
BEIIECTB. YJeNbHas TemioTa IuaBieHus. IlapooOpa3oBanume u KoHueHcanus. Mcmapenue.
Kunenune. VYnenpHas Terora mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYyphl KUIECHHUS OT
aTMoc(hepHOro JaBJICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIIMBA. Y IebHAs TEIIOTa CrOpaHusl.

[Tpunnuner  pabotel TeruioBbix aurareneid KIIJ[ TemmoBoro pasuratens. TermmoBbie
JIBUTATENIH U 3allUTA OKPYKArOUIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILECHHS SHEPTUU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO IBHKEHUSI.

Ha6monenue nuddysun.

Habmoienue siBieHni cMaYMBaHUs U KAMWJUTSIPHBIX SIBICHUIA.

HaGumoieHue TernaoBoro pacumpeHust Te.

V3meHeHune AaBlieHus ra3a Mpu M3MEHEHNH 00bEMa U HArpeBAaHUH WU OXJIXKICHUU.
[IpaBuna uzmMepeHus TeMIepaTypsl.

Bunsl Teruionepenauu.

S G

OxJaXkaeHne Ipu COBEPUICHUN PaOOTHI.

9. HarpeBanue npu cOBepLICHUN PaOOTHI BHEIIHUMH CHUIIAMHU.

10. CpaBHeHME TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.

11. Habmonenne KuneHusl.

12. HabGnroeHue mocTosiHCTBA TEMIIEpaTyphl MPH IJIaBICHUU.

13. Mozenu TemI0BbIX ABUTATENEH.

Jlabopamopmuwvie padbomut u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OmnBITHI IO BBIPALMBAHUIO KPUCTAJIIOB TIOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 110 HAOIIOAEHUIO TEIJIOBOIO PACIIUPEHHUS Ia30B, KUAKOCTEN U TBEPIBIX TEIl.
Omnpenenenue naBiaeHus Bo3AyXa B OalsIoOHe IIITPULIA.

OnbITEl, IEMOHCTPUPYIOLIUME 3aBHUCHUMOCTh JaBJICHHUS BO3Ayxa OT ero o0néma u

AP

HarpeBaHUs WM OXJIKICHHUS.

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCHMOCTH [UIMHBI CTOJIOHMKA JKHUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.

7. HaOmroneHue M3MEHEHUs BHYTPEHHEW SHEPrUU Teja B pe3yJibTaTe TEIUIONepeaaud H
paboThl BHEIITHHUX CHIL

8. HccnenoBaHue SBICHHS TETUIOOOMEHA MPY CMEITUBAHUH XOJIOTHOM M TOpsSTYEid BOJIBI.



9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, MOIYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C
HarpeThiM METaUIMYECKUM IIHIIHHIPOM.

10. Onpenenenue yaelnbHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenue OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIJIOTHI MIABJICHUS JIbJA.

Pa3jnen 7. DiekTpuyeckne U MATHUTHBIE SIBJIECHHS.

OnexTpuzanus Tena. JBa poaa seKTpUUECKHX 3apsioB. B3aummopneilcTBue 3apsKeHHBIX
ten. 3akoH Kymona (3aBUCHMMOCTH CHUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX T OT BEJIUYHMHBI
3aps70B U PACCTOSTHUS MEX]Y TEIaMH).

Onekrpudeckoe mnoje. Hanpsok€HHOCT dnekTpudeckoro mostst. [IpuHun cynepno3unuu
AIIEKTPUYECKUX IoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsaoB. DJIEMEHTApHBIM 3JekTpuueckuid 3apsna. CtpoeHue
aToMa. [IpoBOIHUKM U AMAIEKTPUKHU. 3aKOH COXpaHEHUS AIIEKTPUUECKOro 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBHUSI CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKa. HMCTOYHUKHK
MOCTOSTHHOTO TOKa. JIeHCTBUS 3IEKTPHUYECKOrO TOoKa (TEIUIOBOE, XUMHYECKOe, MarHUTHOE).
DIEKTPUYECKUI TOK B KUIKOCTSIX U razax.

Onektpuyeckas 1menb. Cuna Toka. Dnekrpuyeckoe HampspkeHue. (ConpoTHUBIICHHE
MPOBOAHMKA. YJIEIbHOE COMPOTHBJICHME BemecTBa. 3akoH Owma Juisi ydacTka Lemu.
[locnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE IPOBOJHUKOB.

Pabota u MOUTHOCTE 37eKTpUYECKOro Toka. 3akoH J[xoyns—JIeHa. DnekTpudeckue 1enu
Y TIOTPEeOUTENH IIEKTPUIECKOM dHEPTruu B ObITY. KOpoTKOe 3aMbIKaHHE.

[locTostHHble MarHuThl. B3auMopaeicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE MoOJe€.
MarnuTHOe 1oje 3eMJId U ero 3HaueHue I ku3Hu Ha 3emuie. OnbIT JpcTtena. MaruutHoe nojie
AeKTpUUecKoro Toka. [I[puMeHeHne 371eKTpOMarHuToB B TeXHUKE. J[efiCTBUE MarHUTHOTO TOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBUraTeldb IOCTOSHHOTO ToKa. Vcnonb3oBanue
AJIEKTPOJBUTATENCH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Omneitel  @apanes. SBneHue 3yeKTpoMarHuTHOW  uHAykuuu. IlpaBuno  Jlenma.
Onekrporeneparop. CnocoObl TMOMYYEHHs AIIEKTPUYECKONW DSHEPruu. OJIEKTPOCTAHIMHU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpU3aLMs TET.

JIBa pojia SJIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEll.
Y CTpoHCTBO U IEMCTBUE DIIEKTPOCKOTA.

DneKkTpocTaTHdecKast HHIYKITUS.

3aKOH COXpaHEeHHUsI SJICKTPUUECKUX 3aps/I0B.

[IpoBOTHUKY ¥ AUDTIEKTPUKH.

MonenrpoBaHie CUIOBBIX JTUHUI 3JEKTPUUECKOTO TOJIS.

XN R

HcTOUYHNKN TOCTOSTHHOTO TOKA.

X

JIelicTBUS AIIEKTPUUECKOTO TOKA.

—
=]

. DJNEKTPUUYECKUHN TOK B )KUIKOCTH.
. 'a30BbIi1 pa3psn.

—_ =
N —

. I/ISMepeHI/IC CHJIbI TOKAa aMIICPMCTPOM.

—_—
(98]

. H3MCp€HI/Ie QJICKTPUYICCKOTO HAIIPAKCHUA BOJIBTMCTPOM.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Peocrar u marazud conpoTHBIEHUN.

BzanmoeiicTBre TTOCTOSHHBIX MAarHUTOB.

MopaenupoBaHre HEBO3MOKHOCTH PA3AEIEHUS MOJIOCOB MAarHUTA.
MopaenupoBaHHe€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmnsIT Opcrena.

MarsuTHO€ 1moJjie ToKa. DIeKTPOMAarHurT.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENb IMTOCTOSTHHOTO TOKA.

HccnenoBanue sABiI€HUS SJIEKTPOMATHUTHON UHYKIIHH.

OnbiTel @apazes.

3aBUCHMOCTD HaIIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBECHHUS.
DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuwvie padbomovt u onvimol.

1. OmnbITHI 110 HAOTIOACHUIO ICKTPU3ALMH TET UHIYKIIMEH U MPU COMPUKOCHOBEHHH.

2. HccnepoBaHue IEMCTBUS SJICKTPUUYECKOTO MOJISI HA TPOBOJAHUKH U TUDJICKTPUKH.

3. CoOopka u mpoBepka pabOThI ANMEKTPUIECKON 1IEMU OCTOSIHHOTO TOKA.

4. UV3mepeHue u peryJupoBaHUE CUIIBI TOKA.

5. H3mepeHue u peryampoBaHUE HAMPSKEHUS.

6. VccnenoBaHue 3aBUCHMOCTH CUJIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHHUS
pe3ucTopa 1 HanpsHKEHUs Ha pe3UCTope.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPUUECKOTO  COMPOTHUBICHUS
MIPOBOJIHUKA OT €0 JIIMHBI, IJIOIIA U OTIEPEYHOT0 CEYSHHs U MaTepHara.

8. IlpoBepka mpaBmiia CIOXKEHUS HANpPsLDKEHUH OpH MOCIEAOBATENIbHOM COEJUHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuiia Jijisl CUIIbI TOKA IIPU MApauIeIbHOM COSAMHEHUHU PE3UCTOPOB.

10. Onpenenenne paboOTHI JIEKTPUUECKOTO TOKA, UYIIETO Yepe3 PE3UCTOP.

11. Onpenenenne MOLTHOCTHU AJIEKTPUUECKOTO TOKA, BBIAEIIEMOIN Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKY, OT HAMPSKEHUS
Ha HEM.

13. Onpenenenue KII1/I narpeBarens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHWUTHOTO TIOJSl TOCTOSHHBIX MAarHUTOB TIPpU WX OOBCIMHCHHH W
pas3aesieHuu.

16. MccnenoBanue IeUCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh CHJIBI B3AUMOICHCTBUS KAaTYIIKH C TOKOM H
Mar"ura oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KAaTYyIIIKE.

18. 3y4yeHue neicTBUs MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM.

19. KonctpyupoBaHnue U u3ydeHue padoThl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJ anexkTpoaBuraTeIbHONM yYCTaHOBKH.

21. OnbITEl MO HUCCIETOBAHHIO SIBICHHS JJIEKTPOMArHUTHONW WHAYKIMU: HCCIEIOBaHUE
M3MEHEHUH 3HAaYeHMsI U HAIIPABIICHUS! HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3zgen 8. Mexanunueckue siBJICHHUA.



Mexannueckoe nBwxeHue. MarepuanbHasg Touka. Cuctema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO [JBHKEHHA. PaBHOMEpHOE IpsMOIMHENHOE [BHKEeHHE. HepaBHOMepHOe
npsiMoJuHeHoe aBwkeHue. CpenHss M MIHOBEHHAas CKOPOCTh Tejla IMPU HEPaBHOMEPHOM
JBAKEHUU.

VYckopenue. PaBHoyckopeHHoe npsiMoinHeitHoe ABuxkeHue. CBoooHoe najeHue. OMnbIThI
lNasmnes.

PaBHOMepHOE nBMkeHHE 1O OKpykHOCTH. [lepuon u yactora oOpareHus. Jluneilinas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepBbiit 3akoH HproTona. Bropoi 3akon Herorona. Tpertuit 3akoH Herotona. IIpunHimn
CYINIEPIO3HULIAN CHUIL.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHUs: CWia TPEHHSI CKOJBXKEHUS, CHUJIa TPEHUS
IIOKOsI, IPYTHE BUJIbI TPCHHUS.

Cuna TsSKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJeHMS.
IBmxenne 1utaHer BoOkpyr ComnHuma. IlepBas kocMmyeckas ckopocTtb. HesecomocTs
[EpErpys3Ku.

PaBHOBecue maTepuanbHON Touku. AGCOMIOTHO TBEpPAOE Teno. PaBHoBecue TBEpaOTO TEena
C 3aKPEIUIEHHON OCBIO BpaleHus . MoMeHT cuiibl. LleHTp TskecTH.

Nmnynec tena. M3menenne umnyinbsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTnBHOE BUKEHUE.

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctH, TpeHus. CBs3b
sHepruu u pabotel. [loTeHImanbHas 3HEpPrus Tesa, MOJHATOTO HaJl IMOBEPXHOCTHIO 3EMIIH.
IloteHunanbHast SHEPrus cxaTtoi npykuHel. Kunernueckas sHeprusa. TeopeMa 0 KUHETUYECKOM
SHEPruM. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPIHUH.

Jemoncmpayuu.

1. HabmoneHne MexaHMYEeCKOTO JABM)KEHHSI TeJla OTHOCUTENILHO PAa3HbIX TeNl OTCUETA.

2. CpaBHeHME NyTeW U TPAEKTOPUH IBUKEHMSI OJHOIO M TOTO K€ Tejda OTHOCUTEIBHO
Pa3HBIX TEJl OTCUETA.

N3mepenne CKOpoCTH U yCKOPEHHUSI IPSAMOJINHEHHOTO JBUKEHUS.
HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKCHMSL.
Habutoienue 1BH>KeHuUs Tella o OKPY>KHOCTH.

AN

Habitoienne MexaHn4ecKuX sIBICHUH, IPOUCXOASIIUX B cucTeMe oTcuéTa « Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBM>)KEHUU OTHOCUTEIBbHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tea M IEUCTBYIONIECH Ha HETO CHJIBI.

8. HaOmoneHne paBeHCTBa CHII IPH B3aUMOICUCTBUH TEll.

9. H3meHeHue Beca Tena pu yCKOPEHHOM JIBUYKEHUU.

10. Ilepenaua ummnysbca Ipu B3aUMOJICHCTBUU TEII.

11. IlpeoOpazoBaHus SHEPTUU TP B3aUMOICHCTBUH TEJI.

12. CoxpaneHue uMIyJibca Ipu HEYIPYroM B3auMOJICUCTBUM.

13. CoxpaHeHne uMIyJibca Mpu abCOTIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabnrogeHre peakTHBHOTO JIBUYKEHUSI.

15. CoxpaHeHre MEXaHMYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16. CoxpaHeHre MEXaHUUECKOW SHEPTUH NPU JBUKEHUHU Teja MO ASHCTBUEM MIPYKUHBI.
Jlabopamopmuwvie padbomot u onvimol.



1. KoHcTpyupoBaHue TpakTa sl pa3roHa M JaJIbHEMIIEro paBHOMEPHOIO JIBUKEHUS
[IapyuKa WIH TeJEKKH.

2. OrmpeneneHue cpeIHe CKOPOCTH CKOJBXEHHUS OpycKa WM JBHXKEHHs IIapHKa IO
HAaKJIOHHOM TUIOCKOCTH.

3. OmpezneneHue YCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JBM)KEHMHM IO HAKJIOHHOM
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBMKEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3Bl: €CIIM TMPU PABHOYCKOPEHHOM JBI)XKCHHH O€3 HayalbHOU
CKOpPOCTH TYTH OTHOCATCA Kak psAJd HEYETHBIX YHCET, TO COOTBETCTBYIOLIUE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

6. HccnemoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAalIbHOTO
JIaBJICHUS.

7. Omnpenenenue k03P PUIHEHTA TPEHUS CKOIbKEHUS.

Omnpenenenue KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHUS TPU PABHOMEPHOM JBIDKEHHUH Tejla II0
TOPU30HTAJIBLHON MOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YIPYTOCTH MpH MOABEME Tpy3a C HUCHOIB30BAHUEM
HEMOJIBYKHOTO U MOJIBYKHOTO OJIOKOB.

11. M3yueHue 3aK0HAa COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexann4ueckue KoJIe0aHuA U BOJHEI.

*

KonebarenbHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHWil: MepHoj, 4acToTa,
amuityzna. Martemarnyeckuii W OpPYXKUHHbIA MasTHUKU. lIpeBpamienue sHeprum mpu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxatomue kojeOaHus. BriHykaeHHble KojeOaHus. Pe3onanc. MexaHu4yeckre BOJHBI.
CpoiicTBa MexaHMYeCKHUX BOJH. [IpojonbpHbIe M nonepedHble BOIHBI. [[1MHA BOJHBI M CKOPOCTh
€€ pacrpocTpaHeHus. MexaHUYECKUE BOJIHBI B TBEPJIOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

Ha6umoienue xonebanuii Ten noja JeHCTBUEM CUJIBbI TSKECTU U CHIIbI YIIPYTOCTH.
Habumoienue xonebanuii rpy3a Ha HUTH U Ha MPY>KHUHE.

HabGmronenue BeIHYKIEHHBIX KoJIeOaHU 1 pe30HaHca.

PacrnipocTpanenne npoaoabHbIX U TONEPEYHBIX BOJIH (HAa MOJIENH).

HabmroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKHI1 pE30HAHC.

A S

Jlabopamopmuwvie padbomot u onvimol.

1. Ompexaenenne 4acTOTHl U IEPHOJIa KOJICOAHUI MAaTEMaTHIECKOTO MasTHUKA.

2. Omnpenenenue 4acTOTHI U MEpUO/a KOoJIeOaHH MPY>KUHHOTO MasATHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TE€pHOJIa KOJIEOAHWW TOJBEIICHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.

4. HWccnenoBaHue 3aBUCHMOCTH TepHoOAa KojeOaHUM MPYKUHHOTO MasTHUKAa OT Macchl
rpy3a.

5. TlpoBepka HE3aBUCHUMOCTH MeEpHUOAa KoJeOaHWW Tpy3a, MOJABEHIEHHOTO K HUTH, OT
Macchl Tpy3a.



6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpUOJa KOJeOaHUH MPYKHUHHOTO
MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. WI3mepeHue yCKOpeHUs] CBOOOIHOTO MaICHUsI.
Paznea 10. DieKTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMarHUTHOE TOJ€. DJIEKTPOMArHUTHbIE BOJHBI. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BouH. lllkana 31ekTpoMarHuTHBIX BOJIH. VCIo/Ib30BaHKE 31€KTPOMArHUTHBIX BOJIH JIJISl COTOBOM
CBSI3H.
DJieKTpoMaruuTHas npupoja ceeta. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa AJEKTPOMArHUTHBIX BOJIH.
2. BoaHOBBIE CBOWCTBA CBETA.
Jlabopamopuwvie padbomot u onvimol.
1. V3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOUIIBHOTO TeIe(OHa.
Pa3zgen 11. CeroBLI€e sIBJIeHUS.
JlyyeBass mozpens cBera. Mcrounuku cera. [IpsMonuHelHOE pacnpoCTpaHEHHUE CBETa.
3atmenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpaXKE€HUs CBETA.
[Ipenomnenue cBera. 3aKoH MpenoMiieHUs cBeTa. [loHOe BHyTpeHHEE OTpaKEHHE CBETA.
Hcnonb30BaHne OJHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.
Jlunza. Xox myueit B nuH3e. Onrtuyeckas cucrteMa ¢oToamnmnapara, MHUKPOCKONa U
Teneckona. I'a3 kak onTudeckas cucrtemMa. biM3opykocTs U 1aabHO30PKOCTD.
Pasnoxxenue 6enoro cera B criekTp. OnbiTel HptoToHa. CrioskeHue CeKTpaIbHBIX IIBETOB.
Jucnepcus ceera.
Hemoncmpayuu.
[IpssMonuHEHOE pacIpOCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tonmyuyenue n300paxeHNi B IUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomieHnue ceera.
Onruueckuii CBETOBOI.
Xox myueil B coOMparoLeii JInH3e.
Xox Jiydel B pacCenBaroleH JIUH3E.
[Toyuyenue n300paxeHNi ¢ TOMOILBIO JINH3.

PN AR W=

9. Tlpunnun neiictBus ¢oToanmnapara, MUKPOCKOIa U TEJIECKOIA.

10. Mogens rnaza.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.

12. [Toy4yenue 6€10Tr0 CBETA MPH CIOKEHUU CBETA PAa3HBIX IIBETOB.

Jlabopamopmuwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH yIJla OTPasKE€HUSI CBETOBOTO Jyya OT YIJIa MaJeHHUs.

2. H3ydeHue XxapaKTepUCTUK U300paKEHUS MPEMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPEIOMIICHHsI CBETOBOTO JIyda OT yIJia MaJeHus Ha
TPaHUIE «BO3TYX—CTEKIION.

4. TlomyuyeHue n300paKEHUMA C TOMOIIBIO COOMpArOIIEH JTUH3HI.

9]

Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
6. OmnbITH IO Pa3I0KEHUIO OEOT0 CBETa B CIIEKTP.



7. OnbIThl MO BOCIPHUATHIO LBETa IMPEIMETOB NpU UX HAOIIOJEHUHM Yepe3 IBETOBbIC
(bUIBTPHI.

Pa3nea 12. KBaHTOBLIC SIBJICHUA.

OmnbiTel Pesepdopna u ninanerapHas moaens atoMa. Mozens atoma bopa. Mcnyckanue u
IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PannoaktuBHOCTE. Anb(da, Oera- m ramma-mzmydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyknonnas Mogens aromHoro sapa. M3oromel. PannoaktuBHbIE mnpeBpamieHud. llepuon
MOJTypacmaia aTOMHBIX sJIep.

SnepHble peakuy. 3aKOHBI COXPAHEHUs 3apsiIOBOTO U MacCOBOI'O YMCEN. DHEPrus CBs3U
aTOMHBIX snep. CBsA3b Macchl M dHepruu. Peakumm cuHTe3a u neneHus saep. McrounHuku
sHeprun CoJHIA U 3BE3.

AnepHas sHepreTtuka. JlecTBUS palMOAKTUBHBIX U3JIyYEHHUI Ha )KUBbIE OPraHU3MBbI.

Hemoncmpayuu.

1. CnexTpsl U3ITy4eHHs ¥ MOTJIOLIEHUSI.

2. CHekTpsl pa3IN4HbIX ra30B.

3. Cunektp BoJopoJa.

4. HaGmonenue TpekoB B kamepe BubcoHa.

5. Pabora cuérunka MOHU3UPYIOIUX U3TYUEHUH.

6. Peructpauus u3iaydeHus NpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomul u onvinol.

1. HaOmojeHne CIUTONIHBIX U JIMHEHYATBIX CIICKTPOB H3ITyUCHHSL.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 110 TOPMO3HOMY IyTH (T10

¢dororpadusm).

3. U3mepeHue paanoakTHBHOTO (hoHa.

IToBTOpHTE/NIBLHO-00001IIAO LML MOLYTb.

[ToBTOpUTENHEHO-0000MIAIONINI  MOAYJ b TpEAHA3HAYEH JUISI CHCTEeMaTHU3alud |
000011IeH s TIPEAMETHOTO COJIEPKAHUS U OTBITA JEATEILHOCTH, IPUOOPETEHHOTO MPH U3YUESHUHU
BCEro Kypca (PM3MKH, a TakKe U MOJTOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY SK3aMEHY IO
¢buzuke 1751 00y4arOUIMXCsl, BHIOPABIINX ITOT YYEOHBIH MPEIMET.

[lpy wW3ydYeHWUH [JAaHHOTO MOIYJS PEATH3YIOTCS M CHCTEMATHU3UPYIOTCS  BUIBI
NeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JIOCTHKCHHWE TPEAMETHBIX U
METAINPEIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB O0OydeHUs, (HOpMHUpPYETCs €CTECTBEHHOHAydYHAs
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIENOBAaHMS SIBICHUHA NPUPOABI M TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBACHATh (PU3MUYECKHE SIBICHHS, TPUMEHSS IOJyYCHHbIC 3HaHUS,
pemaTh 3a/1a4i, B TOM YHCIIe KAUeCTBEHHBIE U KCIIEPUMEHTAIIbHBIC.

[TpuHIMIIHATBHO NESITETPHOCTHBIM XapakTep JAHHOTO pasjelia peajn3yercs 3a cuér Toro,
9TO 00YJaIOIIHeCs BHITTOIHSIOT 33/IaHUS, B KOTOPBIX UM TIPEJIaracTcs:

Ha OCHOBE ITOJIYUYCHHBIX 3HAHUN PACIlO3HABATh U HAYYHO OOBSICHITH (PU3MUCCKUE SBICHUS
B OKpY’Karolel Npupoae U MOBCEIHEBHOM KU3HU;

WCTIOJIB30BaTh HAYYHBIC METO/bI UCCICIOBAHUS (PU3MUECKUX SIBICHHMA, B TOM YHCIE IS
MPOBEPKH TMITOTE3 U TOJTYUYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBbI HauOoJiee BaXKHBIX JOCTHKEHHUH COBPEMEHHBIX TEXHOJOTHH,
HaTpuMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB HSHEPIHMM HAa OCHOBE
3aKOHa MMPEBPAIIECHUS U COXPAHEHHsI BCEX U3BECTHBIX BHJIOB SHEPTHH.



I1I. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUEBHOI'O INIPEJIMETA
«DPU3UKA»

W3ydenne QU3MKM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HAlpaBlIeHO Ha

JOCTUKEHHE JTMYHOCTHBIX, METANPEMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynpraTte wu3ydeHus ¢GU3NKK HAa YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsA Y
oOyuatolerocsi 0yayT chopMUPOBaHBI CIEAYIONIUE INYHOCTHBIE PE3YyJIbTaThl B HACTH:

e 1) naTpHOTHMYeCKOro BOCIIUTAHUS:

® - IPOSIBJICHHE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN (hU3UYECKOM
HaYyKHU;

® - [ICHHOCTHOE OTHOIICHHUE K JOCTHKEHHSIM POCCUMCKUX yUEHBIX-(U3HUKOB;

e 2) rpaKAaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

® - TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYXJIE€HHUU OOIIECTBEHHO 3HAYMMBIX M 3THUECKHUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® - 0CO3HaHUE BaXHOCTU MOPAJIbHO-3TUYECKUX ITPUHIIMIIOB B JESITEIBHOCTH YUEHOTO;

e 3)3CcTeTHMYECKOro BOCIUTAHMS:

® - BOCHpHUATHE ACTETHUECKUX KayecTB (PM3NYECKON HayKu: €€ TapMOHMYHOI'O MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) HIEHHOCTH HAYYHOI'O MO3HAHMS:

® - OCO3HAHME LIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOIO HMHCTPyMEHTa IMO3HAHMUS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BaKHEHIIEN COCTABIIAIOIIEH KYJIbTYPBI,

® - pa3BUTHE HAYYHOH JIFOOO3HATEIILHOCTH, MHTEPECa K UCCIIEJOBATEIILCKOM eI TETbHOCTH;

e 5) popMupoBaHUA KYJbTYPbI 310POBbSl U IMOIMOHAJIBLHOTO 0JIATOMOJIY YU :

® - OCO3HAHME LEHHOCTH Oe30macHOro oOpa3za XH3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH IpaBWJl O€30IIaCHOIO IIOBEAECHUS Ha TPAHCIOPTE, Ha JIOpOrax, C
JIEKTPUYECKUM U TETIJIOBBIM 000pYIOBAaHUEM B JIOMALITHUX YCIOBUSIX;

e - chOpMHPOBAHHOCTh HaBBbIKa pedIIEKCHH, MPU3HAHWE CBOETO MpaBa Ha OMIMOKY M TaKOro
JKE MpaBa y Ipyroro 4enoBeKa;

e 6) TPyA0BOI0 BOCIIMTAHUS:

® - aKTHBHOE yuYacCTHe B PEIIeHUHU MPAKTHUYECKHUX 3aJad (B paMKaX ceMbd, 00pa3oBaTeNbHOM
OpraHM3alMM, TIopoja, Kpas) TEXHOJOTMYECKOW U  COLMAJBbHOM  HANpaBIEHHOCTH,
TPeOYIOUINX B TOM YHUCIIe ¥ (PU3NIECKUX 3HAHUN;

® - MHTepec K MPaKTHYECKOMY M3YUYEHHUIO Mpodeccuil, CBSI3aHHbIX C (PU3UKOMH;

e 7)3KOJIOTHYECKOTO BOCTIUTAHUSA:

e - OpHeHTalusi Ha TpUMEHeHue (U3MUecKuxX 3HAHWKM N pelleHHus 3agad B 00JIacTu
OKpYy Karolled cpenbl, TUIAHUPOBAHUS NOCTYIIKOB M OLEHKM MX BO3MOJKHBIX IOCIEACTBHUU
TUTSL OKPY KAIOIIeH Cpeibl;

® - 0CO3HaHUE I100aTbHOI0 XapaKTepa dKOJIOTMUYECKUX IpoOieM U IMyTeil UX peleHus;

e 8) aganTanuy K M3MEHAIIUMCS YCJIOBHAM COUMATBHON M NPUPOJAHOM Cpelbl:

¢ - TIOTPeOHOCTh BO B3aMMOJACWUCTBUHM TIPU BBIMOJHEHUH HCCIEIOBAHUI M TIPOEKTOB
(u3nYeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTHUX;

® - [IOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUYECKYIO AEATEIbHOCTD;

e - noTpeOHOCTh, B (OPMUPOBAHMU HOBBIX 3HAHWM, B TOM uucie (GOpMYyJIHPOBATH HJIEH,
MOHATHUS, TUIIOTE3bI 0 PUBNYECKUX 00BEKTAX U SIBICHUSX;



® - OCO3HaHHe JIePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

® - [JJAHWPOBAHHUE CBOETO Pa3BUTHA B MPUOOPETEHNH HOBBIX (PU3MUYECKUX 3HAHMIA;

® - CTpEMJIEHHE aHAJIM3UPOBATH U BBIABIATH B3aUMOCBSA3H MPUPOJIbI, OOIIECTBA U IKOHOMHUKH,
B TOM YHCJIE C UCHOJIb30BAHNEM (PU3UUECKUX 3HAHU;

® - OIEHKAa CBOMX JCHCTBUH C YYETOM BIMSHUSA HAa OKPYKAIOIIYIO CpeLy, BO3MOXKHBIX
I7100aJIbHBIX MOCIIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATbHI

B pesynbrate ocBOeHMS NporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILIEro
oOpazoBanust y oOyuatomerocss OyayT c(hOpMHUpPOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABaTeJIbHbIC YHUBEpCAJIbHbIE YyueOHbIE JEHCTBUS, KOMMYHHMKATHBHBIE
YHHBEpcallbHbIe Y4eOHbIC ICHCTBHS, PETYIISATUBHBIC YHUBEPCATbHBIC YUeOHBIC ICHCTBHAL.

Ilo3HaBaTebHBIE YHUBEPCAJIBHBIC y‘leﬁHI)Ie JecTBUA

ba3oBble Jiornueckue aeicTBUA:
® BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKU OOBEKTOB (SIBICHUN);
® YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAcCU(HUKAIIMK, OCHOBAHMS ISl 0OOOIIECHUS
Y CPaBHEHUS;
® BBISBISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMaTpuUBaeMbIX (pakTax, JAHHBIX H
HAOJTIOICHUSX, OTHOCSIINXCS K (DU3UUCCKUM SIBIICHUSM;
® BBIABIATH MPUYUHHO-CIEACTBEHHBIC CBS3M NpU HM3YYCHHH (U3NYECKUX SBICHUHA H
MPOIIECCOB, JieNaTh BBIBOJBI C WCIOJIL30BAHUEM JCIYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYCHU, BBIIBUTATh TUTIOTE3bI O B3AUMOCBSI3AX (PM3UIECKUX BEITUYMH;
® CaMOCTOATEIbHO BBIOMpaTh CMOCOO pemeHus Y4yeOHOM (u3nMyeckol 3anadu
(cpaBHEHHE HECKOJIBKUX BapHAaHTOB pEIICHHUs, BBIOOP HamOojIee MOIXOJAIIET0 C
Y4ETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciieqoBaTe/ibCKHe AeCTBUSA:
®  ICIIOJIB30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;
® TMPOBOJUTH IO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIH
(bU3HYECKUH IKCTICPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;
® OIEHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH MHGOPMAIUIO, TIOJYYEHHYIO B XOE
WCCJICTOBAHMSI WU DKCTICPUMEHTA;
e caMoCTOATelIbHO (opmynupoBaTh O00O0OImIEHHS U BBIBOABI IO  pe3yJibTaTam
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHNUS,
® TIPOTHO3UPOBATH BO3MOXKHOE JaNbHEHIIEe pa3BUTHE (PU3MUECKHUX IMPOIIECCOB, a TaAKKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUH B HOBBIX YCIIOBHUSX U KOHTEKCTaX.
Padora ¢ unpopmanmeii:
® [PUMEHATh pa3IUYHble METO/bI, MHCTPYMEHThI U 3alpoChl IpPU TOUCKE U OTOOpE
nH(bOpMaIIMU WK JaHHBIX ¢ YUETOM MPEAoKEeHHON yueOHO! (hru3nueckoi 3aaauu;
® AHAIM3UPOBATh, CUCTEMATU3UPOBATh W MHTEPHPETUPOBATH MH(POPMALIUIO PA3THMIHBIX
BUJIOB U (hOPM IMpeICTaBICHHUS;



CaMOCTOSITENTFHO BBIOMpATh ONTHUMANbHYIO (GopMy IMpeacTaBieHUs HHGOpPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIOXHBIMM CXEMaMH, JuarpaMMmaMu, HHOU
rpaduKoi ¥ MX KOMOMHAIIUSIMU.

KoMMyHuKkaTHBHBIC YHHBepcaabHblIe y4eOHbIE 1eHCTBHUSA:

B X0Jie¢ OOCYXICHHS Y4eOHOro MaTepuaja, pe3yJIbTaTOB JIA0OpaTOPHBIX pabOT H
MIPOEKTOB 3a7]aBaTh BOIMPOCHI MO CYIIECTBY 00CYkK/1aeMOIl TeMbI U BBICKA3bIBATh UJCH,
HAIICJICHHBIC HA PEIICHUE 3aa9 U MOJJIep)KaHne 0JIaroKenaTeIbHOCTH OOIICHHUS,
COIMOCTABJIATh CBOU CYXICHHS C CYXICHHUSIMH JPYIMX YYaCTHUKOB JHAJIOra,
OOHaApYKUBATh Pa3IU4Ue U CXOACTBO MO3UIIHIA;

BBIP@)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

nyOJMYHO  TPEACTaBISATh  Pe3yJIbTaThl  BBIMOJHEHHOTO  (DU3MUECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMSI, IPOCKTA);

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYaTbHON paOOTHI
IIPY PEUICHUH KOHKPETHOH (PU3HUECKON PpOoOIeMBbl;

MPUHUMATh [IEJIM COBMECTHOM JIeSATEIbHOCTH, OPIraHW30BBIBATH JCHCTBHA IO ©€
JOCTHKEHHIO: paclpeiesiTh polid, 00CyXIaTh MPOLECChl U Pe3ybTaThl COBMECTHOM
paboThI, 00001IaTH MHCHHSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATh CBOKO YacTh PabOTHI, JOCTUTAs KAYeCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPJAMHUPYS CBOM JICUCTBHUS C APYTUMH YICHAMH KOMAaH/IbI;
OIICHMBAaTh KA4YeCTBO CBOEr0 BKJIAJa B OOMMIA TPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITEITLHO C(POPMYITUPOBAHHBIM YIACTHUKAMHU B3aHMMOCHCTBHS.

PeryasiTuBHbIC YHUBEpCaAJIbHbIE y4eOHbIe 1eiicTBUS

Camoopranuzamnus:

BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOMUX IS PELICHUS
(bu3nyecKuX 3HaAHMIA;

OpUEHTHPOBATHCS B PA3NIMUHBIX IOAXOAAX MNPUHATHS PEIICHUH (MHIUBUAYAIbHOE,
IIPUHATHE PELIECHUS B TPYIIE, IPUHATUE PELICHUH TPyIION);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelleHus (PU3MUYeCKOW 3aaud WM IUIaHa
UCCIIEIOBAaHUA C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATH IMIpe/jaraéMble BApUaHThl PELLICHU;

7ienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBI UHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJularaTh IJ1aH €€ U3MEHEHNUS;

OOBSICHATH MPUYUHBI JIOCTHXKEHUS (HEAOCTM)KEHUS) pe3yJbTaToOB JesTebHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBINOJIHEHUS (HU3HUECKOTO
UCCJIEIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, H3MEHHUBIIUXCS
CUTYyallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLIEHHBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTh c€0s1 HA MECTO JPYrOro YeJOBEKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;



Mpu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peuieHHMH (QU3UYECKHX 3aJad WU B
YTBEPKJICHUSX Ha HAy4YHbIE TEMBI H TAKOE K€ MPaBo JAPYToro.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOydenus B 7 KJjacce MpeIMETHBIC Pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTh c(hOPMUPOBAHHOCTH Y 00YHaIOIIUXCSI YMEHUI:

UCTOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHUECKHE SBJICHUS, HaOJI0JCHHUE,
HKCIEPUMEHT, MOJIeNb, TUTIOTE3a, CIUHHIBI (PH3MUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHble COCTOSHHsSI BellecTBa (TBEpIOE, )KHUIKOE, ra3000pa3Hoe), MEXaHUYEeCKOoe
IBUKEHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSIMOJIMHEMHOE),  TpPaeKTOpHs,
paBHOAEWCTBYOmas cuia, aegopmanus (ympyras, IUIacCTHYEcKas), HEBECOMOCTD,
COOOIIAIOIIUECS COCYIbI;

pasnuyath siBreHus (aud¢ysus, TeII0BOE ABMKEHHUE YacTHUI] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JIBUKEHHWE, MHEpLUs, B3aUMOJEHCTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCBbIO BpallleHMs, Iepejada JNaBJICHHUs TBEPIABIMHU
TeIaMH, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBjieHUE, IIaBaHUe TeJl, IPEeBpalleHus
MEXaHUYECKOM 3HEPIun) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JI€MOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YUYCHHBIX (PU3MUYECKUX SIBICHUH B OKPYXKAIOIIEM MUPE, B
TOM 4YHcie (QU3MUYECKHE SBICHHS B IMPHUPOJE: NMPUMEPHl ABIKEHHS C PAa3TUYHBIMU
CKOPOCTSMM B JKMBOW M HEXHUBOH NPUPOJE, ACHUCTBUE CWIBI TPEHHS B IPUPOLAE U
TEXHUKE, BIMSHUE aTMOC(EpHOTrOo MaBIICHHs Ha XHBOW OpPTaHU3M, IUIABaHHE DPBIO,
pBIYard B TeJ€ 4YeJIOBEKa, MPHU 3TOM IEPEBOIUTH MPAKTUYECKYIO 331ady B Y4eOHYIO,
BBIJIEJISITh CYLIECTBEHHbBIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBIICHUI;

OIMCHIBATh W3yYEHHBIC CBOICTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00BbEM, MIOTHOCTH BEILECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOpOCTb, CHMJIa YNPYrOCTH, CHJa TSDKECTH, BEC Tejla, CWiIa TPEHMs, JaBIICHUE
(TBEpmoro Tena, >KMIKOCTH, ra3a), BHITAIKHBAIONIAS CHJIA, MEXaHWYecKas paboTa,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX(PQHUIMEHT TIOJIE3HOT0 JeHCTBUSA
MEXaHU3MOB, KMHETUYECKash U MOTEHLUAIbHAsl HEPIus), MPpU OMUCAHUM MPABUIBHO
TPaKTOBaTh (PM3MUECKUI CMBICI UCTIONB3YEMBIX BEIMYMH, X 0003HAYCHHS U €AHHUIIBI
(bu3NYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (U3UYECKYIO
BEIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOHUTH TPAaQUKH HM3YYCHHBIX 3aBUCHMOCTEH
(bUBUYECKUX BEITMYHH;

XapaKTepu30BaTh CBOICTBAa Tel, (DU3MYECKHE SBICHHS M TPOLECCHI, HCIOJIB3YS
MpaBujia CIOXKEHHs CUJ (BIOJIb OJHOW MpsSMOii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBECUS pblyara (0JI0Ka), «30JI0TOE TMPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM HHEpruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(bOopMyYIHPOBKY 3aKOHA M 3aIIMCHIBATh €0 MAaTEMAaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UUECKUE SIBIICHHS, NPOLIECChl M CBOMCTBAa Tell, B TOM 4YMCIE€ U B
KOHTEKCTE CUTyallui NMPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIISITH NPUUMHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 JTIOrMYeCcKUX 1IAaroB ¢ onopoi Ha 1—
2 u3ydYeHHBIX CBOWMCTBA (PU3MUECKUX SBJICHUH, (PHU3MUYECKHMX 3aKOHA WU
3aKOHOMEPHOCTH;



pemiate pacuéTHble 3afaud B 1—2 JAeWCTBUA, HCIONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBatONMEe (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 3a/auu
3aMKUChIBaTh KPATKOE YCJOBHUE, MOJCTABIATh (PU3MYECKUE BEIUYMHBI B (HOPMYIBI U
MPOBOANTH PACUEThI, HAXOJUTh CIPABOYHBIC NaHHBIC, HEOOXOIUMBIC IS PEIICHUS
3aj1a4, OIEHUBATH PEATMCTHYHOCTD TOTYYeHHON (PM3NIECKOI BETUUNHBL;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU TMOMOIIU (PUIUIECKUX
METO/IOB, B OIMCAHUM UCCJIECJOBAHUS BBIJCISATH IPOBEPSIEMOE IPEANOI0KEHUE
(rumotesy), pa3nuyaTh W HHTEPIPETHPOBATH IMONYYEHHBIH pe3yJbTaT, HAXOIUTh
OIMOKY B XOJI€ OTIBITA, JISIATh BEIBOJIBI 110 €T0 PE3yIbTaTaM;

MPOBOAMTD OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB
Ten: (QopMyITUpOBaTH TPOBEPSIEMbIE TPEIAINOJIOKEHUS, COOMpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYI0BaHUS, 3aMIMCHIBATH XOJ1 OMbITA U (POPMYITHPOBATH BHIBOBL;
BBITIOJTHSITH TIPSIMBbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MACChl Tesa, 00bEMa, CHUIIBI U
TEMIIEPaTypbl C UCHOJIH30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl MPUOOPOB C YUETOM 3aJJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHHI;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTUA OJHOW (DU3UYECKON BEIMYMHBI OT JIPYTOH C
UCIIONIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JIBIKYILETOCS
TeJla OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJBXKEHUSl OT Beca Tejla, KauyecTBa
00pabOTKM TMOBEPXHOCTEW Tel © HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIU
CONPUKOCHOBEHMS TEJl, CHJIBl YIIPYTOCTU OT YIJWMHEHUs MPY’KUHBI, BBITAIKMBAIOLIEH
CHIIBI OT O00BEMa MOTPYKEHHOW 4YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, HA KOTOPYIO MOTPYXEHO TeJo,
YCIIOBUY TIUIaBaHUS TeJ, YCIOBHHM paBHOBECHs pblyara W OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Y4€OHOTO HCCIENIOBaHUs, COOUpaTh YCTAHOBKY U  BBINOJHATH
U3MEpEeHHUs, CIeAys MPEUIOKEHHOMY TUIaHy, (DUKCHpPOBATh PE3ylbTAThI MOTYYCHHON
3aBUCHUMOCTH (PU3MUECKHX BEIWYMH B BUJC MPEIJIOKEHHBIX TaOIUIl W TpaduKoB,
JIeNaTh BBIBOJIBI MO PE3yJIbTaTaM UCCIIECI0OBAHNUS,

MPOBOANTH KOCBEHHBbIE H3MEPEHUs (UBNYECKUX BEIHUYMH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, Cuja TPEHUS] CKOJIBLKEHMs, JIaBJICHHE BO3/AyXa,
BBITAJIKMBAIOIIAsl CWUJIA, JIEUCTBYIOIIAs HA MOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYS MPEIIOKCHHON
WHCTPYKIMU: TIPH BHIMIOTHEHUN U3MEPEHUN coOOMpaTh SKCTIEPUMEHTAIIbHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYCHUE UCKOMOM BETUYMHBIL;

coOmoaTh TMpaBWiIa TEXHUKH Oe30MacHOCTH Tmpu pabore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OapOMETp, phlYar, MOJABMKHBIA U
HEMOJIBIKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTB;

XapaKTepU30BaTh TPUHIMUIIBI JEHCTBUS M3YyUYCHHBIX NPHOOPOB M TEXHHUUECKHUX
YCTPOWCTB C OINMOPOM HA HMX OMHUCAHWS (B TOM YHCIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIONPOBOJAA, TUJIPABIMYECKUN Mpecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJb3Ysl 3HAHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUH U HEOOXOAMMBIE
¢buznyecKre 3aKOHBI U 3aKOHOMEPHOCTH;

[PUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOPMAIMI0 O MpHUMEpax) MPAKTHUYECKOTO
UCIIONB30BaHUsl (U3MYECKUX 3HAHWM B TOBCEAHEBHOW JKHM3HM IJIs OOecreueHus



Oe3omacHOCTH TpuU OOpalieHHMH C HOpuUOOpaMHU M TEXHUYECKUMH YCTPOMCTBAMH,
COXPAaHEHHUsl 3/0pOBbsi M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO TIOBEICHHS B
OKpY>Karolleu cpee;

OCYWIECTBIATH OTOOp HMCTOUYHUKOB HMH(popManuu B MHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM MOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIUXCS 3HAHUHN U MyTEM CpPaBHEHHUS
Pa3IMYHBIX HCTOYHUKOB BBIJACIATH HHPOPMALIHIO, KOTOPAst SBISIETCS IPOTHBOPEUYUBON
WJI MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUil HayYHO-TIOMYJIPHYIO JUTEPATYPy
(GU3NUECKOT0 Co/ep)KaHMs, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJaJeTh NPHEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(GOpMAIMH U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbBIC KpaTKHE NMHUChbMEHHBIE M YCTHbIE COOOIIEHHs Ha OCHOBE 2—3
MCTOYHUKOB MH(pOpMaIuK (pru3nyeckoro cojepkanus, B TOM 4YHcie MyOIUYHO AenaTh
KpaTKue COOOIICHUS O pe3ysbTaTax MPOEKTOB WM yYeOHBIX MCCIEIOBAHUN, IPU 3TOM
IrPaMOTHO HMCIOJb30BaTh W3YYEHHBbI TMOHATUHHBIA ammapar Kypca (U3UKH,
COIIPOBOXAATh BBICTYIUIEHUE ITPE3CHTALIUEH;

IIPY BBIMOJIHEHUH Y4E€OHBIX NPOEKTOB M HUCCIIEIOBAaHUM pacnpenessaTh 00s3aHHOCTU B
IpynIe B COOTBETCTBUHU € ITOCTABJIECHHBIMHU 3a/1adaMH, CJIEAUTD 3a BBIIIOJHEHUEM IUIaHA
JCWCTBUI, aJEeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIQJ B JAEATEIBHOCTH TPYIIIH,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJECHCTBHE, YUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K koniy oOyueHus B 8 kJjacce npeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCSI YMEHUHA:

UCIIOJIB30BaTh IOHATHA: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE IBIKCHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSA BEIECTBA, KPHCTAIJIMYECKUe U amopdHble Tena,
HACBIIICHHBI U HEHACBILIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHAA
JHEPIHUs, TEIJIOBOM JBUIaTEellb, HIEMEHTAPHBIN JJIEKTPUUECKUHN 3apsifl, JJIEKTPUUECKOe
IoJIe, IPOBOJHUKH U JHUDJIEKTPUKH, IOCTOSHHBIA JJIEKTPUYECKUM TOK, MarHUTHOE
T0JIE;

pasnnyath sBJIEHUS (TEIJIOBOE pACHIMpPEHHE M CKaThe, TeIulolepenada, TEIIoBOe
paBHOBECHE, CMauMBAHME, KalWUIIPHBIE SBJICHMS, HCIApEHUE, KOHJEHCAlMs,
IIJIaBJICHUE, KpUCTaJUIA3a LU (oTBepaeBaHue), KUIICHHUE, Terionepeaya
(TEnIonpoBOJHOCTh, KOHBEKIMS, W3JIyYEHHUE), IEKTpU3aLUs Tell, B3aUMOJEHCTBUE
3apsAI0B, JECUCTBUS JJIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE
MarHuToB, ACHCTBHE MAarHUTHOIO IOJI Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKLIMS) 10 ONMCAHHUI0O HUX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSIBIICHHE U3YUEHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOLIEM MUpPE, B
TOM 4Hciae (u3nyYeckue SBJICHUS B TPHUPOJE: TOBEPXHOCTHOE HATSIKEHUE H
KalWUIApHBIE SIBJICHUS B TPUPOAE, KpHUCTaLUIbl B mpupoae, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra,
ANIEKTpUYECKUE SBJIEHUS B aTMocdepe, dJIEKTPUYECTBO JKHUBBIX OPIraHHU3MOB,
MarHuTHOE ToJyie 3eMJd, JIpeld MOJIIOCOB, POJb MATHUTHOTO MOJS JUISL KU3HH Ha
3emiie, MOJIAPHOE CHUSIHME, NPU ATOM IEPEBOJUTH MPAKTUUYECKYIO 33ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3HUECKUX SBICHUH;



OIMCBIBATh W3yYEHHBIE CBOICTBA Tel U (PU3MUECKHE SBJICHUS, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS HHEPIus, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh ~ BEILIECTBA, yJA€lIbHAas TEIUIOTA IUIABJICHMS, YJeNbHas TEIUIOTa
napooOpa3zoBaHus, yAeTIbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
NEeMCTBUS TEIUIOBOM MallMHbI, OTHOCHUTENIbHASI BJIAXXHOCTh BO31yXa, 3JIEKTPUUYECKHUN
3apsj, CHUa TOKA, OJJIEKTPUYECKOE HAIPsDKEHHE, COINPOTUBIEHUE IIPOBOJHUKA,
yAEIbHOE COMPOTUBIIEHUE BEUIECTBA, pab0Ta U MOILIHOCTb 3JEKTPUUECKOI0 TOKa), IpU
ONMCAaHWU TPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIOIB3YEMBIX BEIWYHH,
0003HaUYEHUS M €AMHULBI (PU3MUYECKUX BEITUYMH, HaXOJUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI (HU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKu
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOICTBAa Tel, (DU3MYECKHE SBICHHS M TPOLECCHI, HCIOJIB3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOCHHS BEIIECTBa,
INPUHLMI CYNEpPHO3UIMKN TOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsiga, 3akoH OMa nig yvacTka 1enu, 3akoH [[xoyns—JIeHma, 3akoH COXpaHEHUS
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (HOPMYJIMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPA)KECHHUE;

OOBSICHATh (U3NYECKHE TPOLECCHl M CBOWCTBA TEJ, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluli  IPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 TOrMYecKUX 1IaroB ¢ onopoil Ha 1—
2 W3y4yeHHBIX CBOICTBAa (U3MYECKUX SIBICHUH, (UBNYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3afauyd B 2-3 JEHCTBHSA, HCHOJb3ys 3aKOHbI M (OPMYIIBI,
CBSI3bIBAIOIIME (U3MUECKUE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBUS 33Ja4d
3aMKChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJITBI, HEOOXOIUMBIE IS €€ PEeUIeHNUs], TPOBOIUTH PACUETHI U
CpaBHMBATH MOJIyYEHHOE 3HaUY€HUE (PU3UUYECKOMN BEIIMYMHBI C U3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh TPOOJIEMbI, KOTOpPhIE MOXKHO DELIMTh MPH MOMOIIM (PU3HUECKHX
METOJIOB,  MCIOJb3ysl ~ ONUCAaHWE  MCCIEIOBAHUSA,  BBLACIATH  IPOBEpSEMOE
IIPEJIIOJIOKEHNE, OLIEHWBATh IPaBUWJIBHOCTh IOpSAKAa IPOBEAEHUS HCCIEIOBAHUSA,
JieN1aTh BBIBOJIBL;

MIPOBOJUTH OMBITHI 110 HAOIIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOMCTB
Ten (KamwuIsipHbIE SIBIIEHUS, 3aBUCHUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0ObéMma,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HarPEBAHUS NPU U3IYyUYEHUH OT LIBETA
u3nyvarouieil  (moryomaronieil) MOBEPXHOCTH, CKOPOCTb HCIApEHUs BOABI  OT
TEMIIEPATYpPbl JKUJKOCTM W IUIOIIAAU €€ IOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiiOB, B3aUMOJCHCTBUE IMOCTOSHHBIX MAarHUTOB,
BHU3yaJM3alysl MArHUTHBIX TOJIE€H MOCTOSTHHBIX MAarHUTOB, JEMCTBHUSI MAarHUTHOTO TOJIS
Ha TPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (opMyIupoBaTh MPOBEpSEMbIe MPEANOIOXKEHUs, COOMpPATH
YCTaHOBKY M3 IpPEUIOKEHHOIO0 O00OpYyAOBaHMs, ONHUCHIBATH XOJA OIBITa U
(dhopmMyIUpOoBaTh BBIBOJIBL;

BBINIOJHATH MPSMbIE U3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHOW BIIQXKHOCTH BO3/yXa,
CWJIbl TOKa, HaNpsHKEHUS C MCIIOJIb30BAHMEM aHAJIOIOBBIX IMPHUOOPOB U JATYMKOB



(GU3MYECKUX BEJIMYMH, CPAaBHHMBATh PE3YJIbTAThl H3MEPECHUI ¢ Y4&TOM 3aJaHHOMN
a0COJIOTHOM MOTPEITHOCTH;

MPOBOJIUTh MCCIICOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKOH BETHUYUHBI OT IPYroil ¢
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBHCUMOCTH CONPOTHBIICHUS MMPOBOJHUKA OT
€ro JITMHBI, IO TOMEPEYHOTO CEUEHHsI M YIeIFHOTO CONPOTUBIICHHUS BEIIECTBA
NPOBOJIHUKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOIHKK, OT HATPSHKEHHS Ha TIPOBOJIHUKE,
WCCIIC/IOBAHHE TIOCIIEIOBATEIFHOTO W TAapaJUICIFHOTO COCIUHEHUH MPOBOIHUKOB):
TUIAHUPOBATh MCCIICJOBAaHKUE, COOMPATh YCTAHOBKY W BBIMOJHSITH M3MEPEHHUS, CICIys
NpeTIOKEHHOMY TUTaHy, (DUKCHPOBATh PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTH B BH/IC
TaOIHI ¥ TPaUKOB, AETIaTh BEIBOBI TI0 PE3yJIbTaTaM MCCIIETOBAHHMS;

NPOBO/IUTh KOCBEHHBIE M3MEpEHHs (U3MYECKUX BENWYMH (yIeNbHAs TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBIICHUE MPOBOJIHUKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOHMpaTh OKCIEPHUMEHTAIBHYIO YCTAaHOBKY, CIEIys
Npe/ITI0KEHHON HHCTPYKIIUH, ¥ BEIYUCIISITH 3HAUCHHUE BEITMYUHBI,

coONMoaTh TpaBWJIa TEXHUKH O€30MacHOCTH Tmpu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh TPHUHIUIBI JICHCTBHS HW3YYEHHBIX MPHOOPOB U TEXHHUYECKUX
YCTPOWCTB C OMOpPOH Ha MX ONMUCAHUS (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETP, TapoBas TypOWHA, aMIepMETp, BOJIBTMETpP, CUETYHMK 3JICKTPHUYCCKOM
DHEPTHH, DIICKTPOOCBETHTENIBHBIE TPUOOPHI, HArpeBaTeNbHBIE 3JIEKTPONPUOOPHI
(mpuMepBI), 3JICKTPUYCCKUE TPEIOXPAHHUTENN, 3JICKTPOMATHHUT, 3JICKTPOIBUIATEIh
NOCTOSTHHOTO TOKa), HMCIOJNB3ys 3HAaHHS O CBOMCTBaX (PU3MYECKUX SBICHUH U
HEoOXoMuMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA M HM3MEPUTEIbHBIC MPHOOPHI IO
CXeMaM M CXEMaTHUYHBIM PUCYHKaM (3KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
THTPOMETP, JBHUTATENb BHYTPEHHETO CrOPaHUs, 3JEKTPOCKOM, PEoCTar), COCTABISATh
CXEMBI DJIEKTPUYECKHUX LIENeH ¢ MOCIe0BaTeIbHBIM U MapauIebHBIM COCIHHEHUEM
AIIEMEHTOB, pa3linyasi yCIOBHbIE 0003HAUCHHUS DJICMEHTOB JICKTPUYCCKUX IIETICH;
NPUBOJIUTh TPHUMEPHl (HAXOAWTh WH(DOpPMAIMIO O MpHUMEpax) MPAKTHICCKOTO
UCIIONIb30BaHUsT (DM3UYECKMX 3HAHWH B IMOBCEAHEBHOM JKM3HM JUIS OOECIICUCHHUS
0e30macHOCTH MpH OOpalleHuH C TpUOOpaMU W TEXHUYECKUMHU YCTPOHCTBAMHU,
COXpaHEHHs 3J0POBbS W COOJIONEHHS HOPM DKOJIOTMYECKOTO TIOBEICHHS B
OKpY>Karolleu cpese;

OCYIIECTBISAITh MOUCK HH(pOpMarmu (U3NIECKOTO cojlepkanus B VHTepHeTe, Ha
OCHOBE WMEIONIMXCS 3HAHMW W TYTEM CpPaBHEHHS JONOJHUTEIBHBIX HCTOYHHKOB
BBIJICNATh WH(OpPMANUIO, KOTOpas SBISETCS NPOTHBOPEYMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIB30BaTh TPU BBIOJHEHUN YUYCOHBIX 3a/IaHUil HAyYHO-TMOMYJISIPHYIO JIUTEPATYPY
(du3HyYecKOTO CoNepIKaHMs, CIIPaBOYHBIC MaTepuaibl, pecypchl cetn HHTepHer,
BJIAJIETh MPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHus HHMOpMAIMH U3
OJIHOW 3HaKOBOM CHUCTEMBI B APYTYIO;

co3llaBaTh COOCTBCHHBIC NHCHMEHHBIC M KpaTKHE YCTHBIE COOOIIEHHs, 0000IIas
uH(pOpMANNIO U3 HECKOJbKMX HCTOYHUKOB (PU3MYECKOrO COAEP)KaHMs, B TOM YHCIIE
nyOJIMYHO  TPEACTaBIATh  PE3yNbTaThl MPOCKTHOM WM WCCIEIOBATEIhCKOU



NEeATENBHOCTH, IIPY ATOM I'PAMOTHO HCIIOJIB30BaTh M3Yy4YECHHBIM MOHATHMHBIA anmapar
Kypca (HU3UKH, COTPOBOXKIATH BHICTYIUICHHE MTPE3CHTAIHECH;

IpU BBINOJHEHUH Y4YEOHBIX INPOEKTOB M HCCIENOBaHUNA (PU3NYECKUX IPOLECCOB
pacripenenath 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMH 3ajjauyaMH,
CIIEIUTh 32 BBINIOJIHEHWEM IUIAHA JEUCTBUM W KOPPEKTUPOBATh €ro, aJaeKBaTHO
OLIECHMBATh  COOCTBEHHBIM  BKJAX B  JEATEIBHOCTh  TPYMIbI, BBICTPAUBAThH
KOMMYHHMKaTHUBHOE B3aMOJIEHCTBHE, IPOSBIISAS TOTOBHOCTh Pa3peliaTb KOH(PIUKTHI.

K kxoniy oOyudeHus B 9 kJjacce npeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTh c(HOPMHUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

UCIIOJB30BaTh IMOHATHUSA: CHCTEMa OTCu€Ta, MaTepualbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEIIFHOCTh MEXaHHUYECKOTO JBIKEHUS, nedopmanus (yrnpyras, TiacTudeckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSKECTH, aOCONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIAOrO Tejla, paBHOBECHE,
MEXaHWYeCKue KoieOaHus ¥  BOJHBI, 3BYK, MH(QpPa3BYyK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
IaTbHO30PKOCTh, CIEKTPBHl HCIyCKaHWs M TOTIIOmEHHs, anbda, Oera- W Tramma-
W3JIy4EeHMs], U30TOIIbI, SACPHAsl SJHEPreTHKA;

pa3iauuaTh SBICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE, CBOOOTHOE MaJIEHUE TEJl, PABHOMEPHOE
IBMKEHHE [0 OKPYXKHOCTH, B3aUMOJAEHMCTBHE TeJl, PEaKTUBHOE JBUXKECHHE,
Kosie0aTesIbHOE JIBMKEHHUE (3aTyXalolllie W BBIHY)KJIEHHBIE KojeOaHUs), pe30HaHC,
BOJIHOBOE JBW)KEHHE, OTpaXX€HUE 3BYyKa, NPSIMOJIMHEHHOE paclpoCTpaHEHHE,
OTpPaKEHUE U MPEIOMIICHUE CBETA, I0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CHEKTP M CIIOXKEHHE CHEKTPAJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOZHUKHOBEHUE JMHEHYATOr0 CHEKTpa H3IIy4YECHHUS)
[0 OINHCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
naHHOe (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpYy’KarolieM Mupe (B
TOM 4Hcie (GU3NUECcKue SIBICHUS B NMPUPOJIE: MPHIKMBHI U OTJIMBBI, JABH)KEHUE IJIAHET
CoslHeYHOU CHUCTEMBI, PEAKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSCEHHE, CEMCMUYECKHME BOJHBI, LyHAMH, 3XO, LBETa Te,
ONTUYECKUE  SBJICHUS B  MpHUpPOJAE, OHOJOTrMYecKoe JEeHCTBHE  BUIUMOTO,
yIbTpaduOIETOBOTO U PEHTTEHOBCKOTO M3JIYYEHUN, €CTECTBEHHBIM paJnOaKTUBHBIM
¢boH, KOCMHUYECKHE JIy4YH, pPaJUOAKTHBHOE H3Iy4eHHE MPUPOIHBIX MHHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3IYYCHUN HAa OPraHU3M 4YeJOBeKa), IPHU ATOM MEepPEBOAUTH
MIPAKTHUYECKYIO 3a7auyy B Y4eOHYIO, BBIACINATH CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKH)
(bu3nUecKux SABICHUN;

OTHCHIBaTh W3YYEHHbIE CBOMCTBA Tel U (PU3NYECKHUE SBJICHUS, UCIONb3Ysl PU3NUECKUE
BEJIMYMHBI (CpPellHsss U MTHOBEHHAs CKOPOCTb Tela MPH HEPaBHOMEPHOM JBUKECHHH,
YCKOpPEHHUE, MEePEMEILECHHE, MyTh, YIVIOBAasl CKOPOCTh, CHJIa TPEHHUs, CUja YNPYTOCTH,
CHJIa TSHKECTH, YCKOpPEHHE CBOOOJHOTO MAJCHMsS, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIbI, MEXaHU4YeCcKasi padoTa U MOIIHOCTb, MOTEHLUATIbHASL SHEPTUS TeJa, MOJAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, IIOTEHIMAJIbHASL SHEPTUS CKATOM IIPYKUHBI, KWUHETUYECKAs
SHEprus, TMOJHAas MEeXaHW4yecKas SHEeprusi, MepuoJ M YacToTa KoJeOaHWi, IIHHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeNlb NPEIOMIICHUS



Cpelibl), MPH OMMCAHWUU TNPABUIBHO TPAKTOBATh (DPU3MUECKUN CMBICH HCIHOJIb3YyEMbBIX
BEIMYMH, OOO3HAYCHUS M EIWHUIBI (PU3MYECKHX BEJIMYMH, HAXOAUTh (HOpMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3WYECKYIO0 BEJIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH
rpad MKy H3YYSHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHUsl PHEPIUHU, 3aKOH BCEMUPHOIO TATOTEHUS, NMPUHLMII CYNEPHO3ULUUA CHIL,
IIPUHLIKI OTHOCUTeNbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3aKOHBl OTPaX€HUS M TIPEJIOMIICHHUS CBETA, 3aKOHbI COXPAHEHHUS 3apsa0BOr0 H
MaccoBOIO YHCEN TpU SAEPHBIX pEaKIMsIX, MpH 3ITOM JaBaTh CJIOBECHYIO
(bopMyYIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE IPOLECCHl M CBOWCTBA TEJ, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  IPaKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IPUUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX LIaroB C ONOpOM Ha 2—
3 u3yuYeHHBIX CBOIicTBa (U3MYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pelaTte pacuéTHbIE 3a1a4M (OIMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHUI), UCIIONb3YS
3aKOHBI M (HOpMyIIBI, CBSI3BIBafONINE (DU3WYECKHE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIIOBUSL 3a/layd 3allUChIBaThb KPATKOE YCJIOBHE, BBIABIATh HEJOCTAIOLIUE WIH
M30BITOYHbIE JIaHHbIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOJUMBbIE Ul PEIICHUs,
IIPOBOAMTH pacuéThl W OLIEHUWBAaTh PEAJUCTUYHOCTb IOJYYEHHOTO 3HAuY€HUs
(hUBUYECKON BEITMYUHEI;

pacro3HaBaTh TPOOJIEMbI, KOTOpPHIE MOXKHO DELIMTh TNPH NOMOIIM (PU3HYECKHX
METOJIOB,  MCIOJb3ysl ~ ONHUCAaHWE  MCCIEIOBAHUSA,  BBLACHATH  IPOBEpSIEMOE
IIPEJIIOJIOKEHNE, OLIEHWBATh IPaBUWJIBHOCTh IOpSAKAa IPOBEAEHUS HCCIEIOBAHUSA,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTAaThl HAOJIOIEHUH U OIBITOB;

MPOBOJUTH OMBITHI [0 HAOIIOACHUIO (PU3MUECKUX SBICHUNA WIM (PU3MUYECKHX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HproTOHA, 3aKOHa COXpaHEHMsI SHEPIuH, 3aBUCUMOCTh
nepuoaa KojaebdaHui MpyKUHHOTO MATHUKA OT Macchl I'py3a U )KECTKOCTH NPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY Il MaJIbIX KOJI€OaHU, MPSAMOJIMHENHOE pacpOCTPaHEHUE
CBETa, pPa3JoKEHHE OEJIoro CBeTa B CIHEKTpP, M3YyYCHHE CBOICTB HM300pakeHUs B
IUIOCKOM 3€pKajle M CBOHCTB H300pakeHMsl IpeaMeTa B coOuparouiei JHH3e,
HAOJIIOJIEHUE CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB M3IYUYEHHs): CaMOCTOSTEIbHO
coOupaTh yCTAHOBKY U3 N30BITOYHOTO Habopa 000pyJ0BaHUS, OMMMCHIBATH X0/ ONbITA U
€ro pe3yJbTaThl, (HOPMYITHPOBATH BHIBOIBI;

IPOBOJIUTH IPU HEOOXOAMMOCTU CEPHI0O NPSMBIX H3MEPEHUH, ONpenenss CcpeaHee
3HAYCHUE H3MepsSeMOi BeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3bI),
000CHOBBIBaTh BBIOOp crioc00a n3MepeHus (M3MEPUTENILHOTO prubopa);

MPOBOJUTH HCCIICZIOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIb30BAaHHEM
IpSIMBIX HM3MEpPEHUIl (3aBUCHUMOCTb IIyTH OT BpPEMEHU IPpH PaBHOYCKOPEHHOM
JBIDKEHUH 0e3 HayalbHOW CKOPOCTH, Meproia KojeOaHuil MaTeMaTH4eCKOro MasTHUKA
OT JJIMHBl HUTH, 3aBHUCHUMOCTHM yTja OTpa)X€HHsl CBeTa OT YIJla NaJeHUs U yria
IPEJOMJIEHUSI OT yIjla MaJeHMs): IUIAHHPOBATh MCCIIEJOBAHUE, CAMOCTOSATEIBHO
co0uparh YCTAaHOBKY, (DUKCHPOBATh pE3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTHU
¢u3nUecKuX BEIMYMH B BHIE TAOMUIl U rpaduKOB, JAeNaTh BHIBOABI IO PE3yIbTaTaMm
HCCIIEIOBAHMUS,



NPOBOANTH KOCBEHHBIE HW3MEPEHUS (QHU3MYECKUX BEIMYMH (CPEOHSS CKOPOCTh H
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJeHHUS,
KECTKOCTD TPYXKUHBI, KOIPPHUIMEHT TPEHHS CKOJBKEHUsS, MeXaHH4yeckas padora u
MOIITHOCTh, YacTOTa M TMepHoj KojeOaHWi MaTeMaTH4ecKOro |  MpPYKMHHOTO
MasTHUKOB, ONTHYECKas cujia coOWparomeil JHMH3bI, paJWOAKTUBHBIA  (HOH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHSATH
M3MEpPEHUs], CIeqys MPEUIOKEHHOH HHCTPYKIUH, BBIYUCIATH 3HAYCHHE BEIWYHHBI U
aHAJTM3UPOBATh IOJNyYEHHBIE pe3yNbTaThl C Y4YE€TOM 3aJaHHOH TOTPEIIHOCTH
U3MEPEHN;

coOmogaTh TMpaBWja TEXHUKH Oe30MacHOCTH Tmpu pabore ¢ 1abOpaTOPHBIM
00opyTI0BaHUEM;

pa3inyaTh OCHOBHBIE NPU3HAKUM M3YYECHHBIX (PU3MUYECKMX MOJEJeH: MaTephaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYECYHBI MCTOYHHMK CBETa, Jy4Y, TOHKAas JIMH3a,
IUTaHETapHast MOJIeNIb aTOMA, HyKJIOHHAs MOJIEJIb aTOMHOTO $51/1pa;

XapaKTepU30BaTh TPHHIMIBI JEHCTBHSA W3YYEHHBIX MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOil Ha UX ONMUCAHUS (B TOM YHCIIE: CIIHOMETP, JaTYUKU MOJT0KEHHS,
paccTosHUS U YCKOPEHHsI, PaKeTa, 3X0JI0T, OUYKH, TIEPUCKOII, (OTOoAImapaT, ONTUIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), uCHonb3ys 3HaHUSA O
CBOWCTBaX (PU3NYECKUX SABJICHUI U HEOOXOAMMbIe (pr3nYecKre 3aKOHOMEPHOCTH;
UCTIONIb30BATh CXEMbI M CXEMAaTHYHBbIE PUCYHKH M3YYECHHBIX TEXHHUYECKHX YCTPOWCTB,
M3MEPUTENIBHBIX MPHOOPOB U TEXHOJOTMYECKHX MPOLIECCOB MPU PELICHUH Y4eOHO-
NPaKTHYECKHUX 33/1a4, ONTHYECKHE CXEMBI JUIS IMOCTPOCHUS M300paXKEHHH B IIOCKOM
3epKaje u coouparomieit TuH3e;

NPUBOJUTE TMpPUMEPHl (HAXOAUTh HMHGPOPMALMIO O TPHUMEPax) MPAKTUIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM XKHU3HM Ui OOecledYeHus
Oe3zomacHOCTH TpU OOpaIleHHH ¢ TpUOOpaMH W TEXHHYECKUMH YCTPOHCTBaMH,
COXpAHEHHsI 3JI0pOBbsI U COONIOJIEHHSI HOPM DKOJOTHMUYECKOTO IOBEIEHHS B
OKpY»Karolien cpene;

OCYIIECTBIIATh MOWUCK WH(poOpMamuu (uU3NIecKoro cojepxanus B VHTepHere,
CaMOCTOATENBHO (OPMYNUPYsI TOMCKOBBIA 3ampoc, HAXOJUTh ITyTH OIpPECICHUS
JOCTOBEPHOCTH TIOJIy4eHHOH HHGPOpMAllMM HAa OCHOBE HUMEIOIIUXCA 3HAaHUH U
JOTIOJIHUTEIBHBIX HCTOYHUKOB;

UCTIOJIB30BaTh TPU BBHIITOJHEHWH YYEOHBIX 3a/IaHUi HAyYHO-TIOMYJISIPHYIO JTUTEPATYPY
¢du3HUecKoro Cconep)KaHMs, CIPaBOYHBIE MaTepuaibl, pecypchl cetn MHrepher,
BJIAJIeTh NpHEMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMs HMH(OpManuu H3
OJTHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

co3JlaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUs HA OCHOBE MH(POPMALUU
U3 HECKOJNBKUX WCTOYHHKOB (H3MUECKOTO COACPIKaHUs, ITyOJUYHO TIPEICTABIATH
pE3yNbTaThl MPOSKTHOM HMIIM MCCIIEAO0BATEIbCKOW JESATEIBHOCTH, TPH 3TOM I'PaMOTHO
WCIIOJIH30BaTh M3yYCHHBINH MOHATHWHBIN amnmapaT u3ydaemMoro paszaena (U3NKd |
CONPOBOXKJATh BBICTYIUIEHHE IPE3CHTAMeH C Y4ETOM OCOOEHHOCTEH ayJuTOpHH
CBEpPCTHHUKOB.



Coaepxxanue y4eOHOT0 MOAYJIsI
«Ikonorust YenssOnHckoi 06,1acTw» B yueOHOM npeamere
«Du3uKa»

8 ki1ace

Tema 1. TernnoBbie mponeccsl

OObscHeHne CBOMCTB ra3oB, KUIAKOCTEH U TBEP/BIX TNl HA OCHOBE MOJOXKEHUH MOJIEKYIISPHO-
KHUHEeTHYeCcKo Teopuu. CMauynBaHWe U KaWUIApHBIE sIBJIEHUS. TermioBoe pacuupeHue u
cxarue. Keiic «IIpousBoactso cranmy. Kelic «buorasy.

Tema 2. BJICKTI)I/I‘IGCKI/IG 3apsabl. 3apH)KeHHBIe TCJIa U UX BBaHMOHCﬁCTBHC

Hocurenu snexkrpuyeckux 3apsaaoB. DaeMeHTapHbIi dnekTpudeckuid 3apsn. Keiic «Monuza-
uusi». Kelic « QeKTpuyecKkuil myTh»

9 kiacc
Tema 2. SInepHble peakuuu

DKoJIOTHYECKHE MPOOJIeMBl, CBA3aHHBIE ¢ OKcUIoM yrieposaa (IV); runoresa rimodanbHOTO
MOTETUICHHSI KJIMMaTa; mapHUKOBLIN 3¢ dekT. Kelic «Bo3aelicTBrue Ha mpupoy»

IIpodopuentanuonnasi padbora Ha ypokax (pu3NKH

Ne HanmenoBanue JleMoHncTpanuy, IIpousBoacTBEHHBIE  NpoLECCHl.  Bubl
/11 pasnena n1abopaTopHbIE U npodeccuit

NPaKTUIECKUe
paboThI

7 Kjacce

1 JIBUKEHUE U CUIIBI JlaGopaTopHsble IIponasen.
paboTHI: JlabopaHnT.
1. H3smepenue
Macchbl Ha
pBIYa)KHBIX BECAX.
2. Onpenenenne
IUIOTHOCTH TBEPJBIX
Tedl.

2 JaBnenue 1.¥erpoiicTBo u | JJabopaHT Mo MEXaHUYECKHM HUCIBITAHUAM
JKHIKOCTEN U ra3oB JIEeUCTBUE
TUAPABIAYECKOTO l'azocBapiuk.
npecca.
2.U3mepenue MammuHUCT KOMIIPECCOPHBIX M HACOCHBIX
JIaBJICHUSA CTaHIUH.

JKUJKOCTHBIM
MaHOMETPOM. AnmapaT4yuk 1o KpUCTaILIN3AIMN
3. VYecrpoiictBo u
JIEWCTBHE HACOCOB.
4. VYcTpoiicTBO U
JIEHICTBHE
apeomMerpa

3 Pabora, MommHOCTE, 1. BriacHenne | MalMHUCT aBTOMOOMIIBHBIX, OallleHHEBIX,




DHeprusl. YCIIOBHS CaMOXOJIHBIX U CTAI[AOHAPHBIX KPAHOB.
paBHOBECHSI pblyara
8 Kimacc
Tennossle nmpoueccsl | [LnaBnenue Caapiuk
[TocTtosaHHbIM XapakTepuCTUKH DNEeKTpUK. MOHTaXHUK SJIEKTPUUYECKUX
3JICKTPUYECKUN TOK | TOKa, COEIUHEHHE | I[eneH.
MTPOBOJTHUKOB
MaruutHbIC aBicHUS | B3aumoaeiicTBrue Menuiuaa
MarHuToB
9 xmacc
3akoHbl JBWKEHUs U Pemienne 3agad Ha | Boaurtenb, paGOTHHK JKEJE3HOW JOPOTH,
B3aUMOJICCTBUSI T€JI | KHHEMATHUKY JICTUUK
MexaHn4deckue 3aryxaromue MeauuuHackue paboTHUKU. My3bIKaHTBI
KoJeOaHus. 3ByK Koyie0aHus,
pe30HaHC,
XapaKTEPUCTUKHU
3BYyKa
Crpoenue aToma SAnepnsiii peakrop | [Ipodeccun POCATOMA




L. TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoandecTBO 4acoB
Ne HaumeHoBaHMe pa3/iesioB U TeEM duekTpoHHbIe (LM poBbLIE)
Kourpoasbnsie | IlpakTHyeckn
n/n NMporpamMmbI Bcero oOpa3oBaTe/ibHbIe pecypchbl
padoThI e padoThI
Pa3nes 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpa
https://academy-content.apkpro.ru/
L1 o ) lesson/d6851966-c4bf-4374-8a3b-
) W3HKa - HayKa O PUPOJIE 664814b67c7d
https://academy-content.apkpro.ru/
12 DUBIHECKIE BOMIHLL ) 1 lesson/5cdf146¢-aa9e-4144-ablb-
' a3e425496458
https://academy-content.apkpro.ru/
1.3 EcrecTBeHHOHAYyYHBINM METOT II03HAHUSI 2 1 losson bOSBIR |-I7H0-H138-h Th /-
' v A c3229646fcde
Hroro no pazgeny 6
Pa3nen 2. [lepBoHavaibHbIe CBeJeHUS 0 CTPOCHHH BellleCTBA
https://academy-content.apkpro.ru/
21 CTDOGHIE BOlCCTRA | lesson/1ebf3363-943b-4552-ab03-
' P H 1b79fde4734c
22 JIBHKEHUE U B3aMMOJICHCTBUE YaCTHII 2 1 https://academy-content.apkpro.ru/



https://academy-content.apkpro.ru/lesson/d0c40ece-cce7-478b-bc74-55951cb314fe
https://academy-content.apkpro.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://academy-content.apkpro.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://academy-content.apkpro.ru/lesson/1ebf3363-943b-4552-ab03-1b79fde4734c
https://academy-content.apkpro.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e
https://academy-content.apkpro.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e
https://academy-content.apkpro.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e
https://academy-content.apkpro.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458
https://academy-content.apkpro.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458
https://academy-content.apkpro.ru/lesson/5cdf146c-aa9e-4144-ab1b-a3e425496458
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b-664814b67e7d

BEIECTBa

lesson/d0c40ece-cce7-478b-bc74-
55951cb314fe

https://academy-content.apkpro.ru/
lesson/88037ac1-566a-4b68-9703-

23 ArperaTHbl€ COCTOSIHMSI BEILIECTBA 2 2428551206
Hroro no pazneny 5
Pa3znen 3. /IBuskeHue U B3aUMOAECTBUE TeJl
https://academy-content.apkpro.ru/
31 M 3 lesson/44b5b65d-1b0f-4dd3-a62a-
. €XaHNYECKOE IBIKEHUE AfeaT3faldbd
https://academy-content.apkpro.ru/
) HeDIIIS. MACCA. IOTHOCTE 4 lesson/af216825-4691-4a0e-9563-
' P, - T 29564632dd13
https://academy-content.apkpro.ru/
lesson/c9833e51-3400-4fda-a493-
3.3 Cwna. Bunsr cunn 14 2 fec26043b76
Hroro no pasneny 21

Pa3nen 4. /laBinenue TBEPABIX TeJl, :KUAKOCTEH U ra30B

4.1

Jasnenue. llepenava nasnenus
TBEPABIMU TEJIAMHU, KUIKOCTIMHU U
razamu

https://academy-content.apkpro.ru/
lesson/762a0a2{-2{61f-49ea-9161-
a4d0b088b61d



https://academy-content.apkpro.ru/lesson/762a0a2f-2f6f-49ea-9f61-a4d0b088b6fd
https://academy-content.apkpro.ru/lesson/762a0a2f-2f6f-49ea-9f61-a4d0b088b6fd
https://academy-content.apkpro.ru/lesson/762a0a2f-2f6f-49ea-9f61-a4d0b088b6fd
https://academy-content.apkpro.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76
https://academy-content.apkpro.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76
https://academy-content.apkpro.ru/lesson/c9833e5f-3400-4fda-a493-2fcc26043b76
https://academy-content.apkpro.ru/lesson/af216825-4691-4a0e-9563-29564632dd13
https://academy-content.apkpro.ru/lesson/af216825-4691-4a0e-9563-29564632dd13
https://academy-content.apkpro.ru/lesson/af216825-4691-4a0e-9563-29564632dd13
https://academy-content.apkpro.ru/lesson/44b5b65d-1b0f-4dd3-a62a-4fca73fa14b2
https://academy-content.apkpro.ru/lesson/44b5b65d-1b0f-4dd3-a62a-4fca73fa14b2
https://academy-content.apkpro.ru/lesson/44b5b65d-1b0f-4dd3-a62a-4fca73fa14b2
https://academy-content.apkpro.ru/lesson/88037ac1-566a-4b68-9703-2f4a8f51a0e6
https://academy-content.apkpro.ru/lesson/88037ac1-566a-4b68-9703-2f4a8f51a0e6
https://academy-content.apkpro.ru/lesson/88037ac1-566a-4b68-9703-2f4a8f51a0e6
https://academy-content.apkpro.ru/lesson/d0c40ece-cce7-478b-bc74-55951cb314fe
https://academy-content.apkpro.ru/lesson/d0c40ece-cce7-478b-bc74-55951cb314fe

https://academy-content.apkpro.ru/
lesson/149161ca-ba41-4td4-a925-

4.2 JlaBneHue XKuaKoCTH 5 4747 edcec9cO
https://academy-content.apkpro.ru/
lesson/8eefc648-bfe1-407e-836a-

4.3 ATtMochepHoe 1aBiieHHE 6 260d0das16ba
https://academy-content.apkpro.ru/

JleficTBHE KUIKOCTH M ra3a Ha lesson/b99ac0b8-2796-44bf-9754-

4.4 . 7

MOTPYXEHHOE B HUX TEJIO 24914b3f799f
Hroro no pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPIus
https://academy-content.apkpro.ru/
lesson/9¢850935-8f52-4d20-acSc-
844621¢295¢2

5.1 Pabora 1 MOIIIHOCTH 3 https://academy-content.apkpro.ru/
lesson/6bd5aas5f-45e7-4ed7-a940-
7479b7807116
https://academy-content.apkpro.ru/

5o H 5 lesson/0f3604£7-08b0-4b67-bad6-

) POCTBIC MEXaHU3MBI db724ddf7634
https://academy-content.apkpro.ru/

53 MexaHuueckasi SHeprus 4 lesson/5¢7a968e-7d07-4bf8-8d65-

837bb637d2a9



https://academy-content.apkpro.ru/lesson/5c7a968e-7d07-4bf8-8d65-837bb637d2a9
https://academy-content.apkpro.ru/lesson/5c7a968e-7d07-4bf8-8d65-837bb637d2a9
https://academy-content.apkpro.ru/lesson/5c7a968e-7d07-4bf8-8d65-837bb637d2a9
https://academy-content.apkpro.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634
https://academy-content.apkpro.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634
https://academy-content.apkpro.ru/lesson/0f3604f7-08b0-4b67-bad6-db724ddf7634
https://academy-content.apkpro.ru/lesson/6bd5aa5f-45e7-4ed7-a940-7479b7807116
https://academy-content.apkpro.ru/lesson/6bd5aa5f-45e7-4ed7-a940-7479b7807116
https://academy-content.apkpro.ru/lesson/6bd5aa5f-45e7-4ed7-a940-7479b7807116
https://academy-content.apkpro.ru/lesson/9e850935-8f52-4d20-ac5c-844621c295e2
https://academy-content.apkpro.ru/lesson/9e850935-8f52-4d20-ac5c-844621c295e2
https://academy-content.apkpro.ru/lesson/9e850935-8f52-4d20-ac5c-844621c295e2
https://academy-content.apkpro.ru/lesson/b99ac0b8-2796-44bf-9754-24914b3f799f
https://academy-content.apkpro.ru/lesson/b99ac0b8-2796-44bf-9754-24914b3f799f
https://academy-content.apkpro.ru/lesson/b99ac0b8-2796-44bf-9754-24914b3f799f
https://academy-content.apkpro.ru/lesson/8eefc648-bfe1-407e-836a-860d0da516ba
https://academy-content.apkpro.ru/lesson/8eefc648-bfe1-407e-836a-860d0da516ba
https://academy-content.apkpro.ru/lesson/8eefc648-bfe1-407e-836a-860d0da516ba
https://academy-content.apkpro.ru/lesson/149161ca-ba41-4fd4-a925-a747edcec9c9
https://academy-content.apkpro.ru/lesson/149161ca-ba41-4fd4-a925-a747edcec9c9
https://academy-content.apkpro.ru/lesson/149161ca-ba41-4fd4-a925-a747edcec9c9

Hroro no pasgeny

12

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

12




8 KJIACC

Ne
n/n

HaumeHoBaHMe pa3/iesioB U TeM
NporpamMmsbl

KoanuecTBo 4acos

KoHTpoJbHbIE

Bcero
padoThbI

IIpakTHyeckn
e padoThbl

duekTpoHHbIe (LM poBbLIE)
o0pa3oBaTesbHbIE pecypchl

Pasznen

1. TemyioBLIE SABJIEHUS

1.1

CrtpoeHue 1 CBOMCTBA BEIlleCTBA

https://academy-content.apkpro.ru/
lesson/2052a622-b991-41ac-8¢68-
666647fbdScc
https://academy-content.apkpro.ru/
lesson/56416370-8efe-48b8-9015-
6af784808031

1.2

TeruoBble porecchl

21 1

https://academy-content.apkpro.ru/
lesson/8¢c4963e2-¢087-4422-b570-
09fedb1b0447
https://academy-content.apkpro.ru/
lesson/ff234318-89d1-409a-a3ee-
6909de2atbba
https://academy-content.apkpro.ru/
lesson/b2ffc793-10a1-4422-8520-
715153 7beabf
https://academy-content.apkpro.ru/
lesson/c869b90d-7f30-448a-b26a-
1€900ee97249

Hroro no paszgeny

28

Pa3zgea 2. diiekTpryeckre 1 MAarHUTHbIE SIBJICHUSA



https://academy-content.apkpro.ru/lesson/c869b90d-7f30-448a-b26a-1e900ee97249
https://academy-content.apkpro.ru/lesson/c869b90d-7f30-448a-b26a-1e900ee97249
https://academy-content.apkpro.ru/lesson/c869b90d-7f30-448a-b26a-1e900ee97249
https://academy-content.apkpro.ru/lesson/b2ffc793-10a1-4422-8520-7f51537beabf
https://academy-content.apkpro.ru/lesson/b2ffc793-10a1-4422-8520-7f51537beabf
https://academy-content.apkpro.ru/lesson/b2ffc793-10a1-4422-8520-7f51537beabf
https://academy-content.apkpro.ru/lesson/ff234318-89d1-409a-a3ee-6909de2afb6a
https://academy-content.apkpro.ru/lesson/ff234318-89d1-409a-a3ee-6909de2afb6a
https://academy-content.apkpro.ru/lesson/ff234318-89d1-409a-a3ee-6909de2afb6a
https://academy-content.apkpro.ru/lesson/8c4963e2-e087-4422-b570-09fedb1b0447
https://academy-content.apkpro.ru/lesson/8c4963e2-e087-4422-b570-09fedb1b0447
https://academy-content.apkpro.ru/lesson/8c4963e2-e087-4422-b570-09fedb1b0447
https://academy-content.apkpro.ru/lesson/564f6370-8efe-48b8-9015-6af784808031
https://academy-content.apkpro.ru/lesson/564f6370-8efe-48b8-9015-6af784808031
https://academy-content.apkpro.ru/lesson/564f6370-8efe-48b8-9015-6af784808031
https://academy-content.apkpro.ru/lesson/2052a622-b991-41ac-8e68-666647fbd5cc
https://academy-content.apkpro.ru/lesson/2052a622-b991-41ac-8e68-666647fbd5cc
https://academy-content.apkpro.ru/lesson/2052a622-b991-41ac-8e68-666647fbd5cc

2.1

DeKTpUYeCcKue 3apsibl. 3apsKeHHBIE

TeJla U UX B3aUMOJEHCTBHE

https://academy-content.apkpro.ru/
lesson/80491954-2849-4409-a187-
€2171d97c4be
https://academy-content.apkpro.ru/
lesson/ebd302ac-7ed4-43b5-bf31-
d82964157a35

2.2

[ToCTOSAHHBIN JIEKTPUUECKUN TOK

20

https://academy-content.apkpro.ru/
lesson/99ee4828-225-4144-b19a-
94c42214¢22b
https://academy-content.apkpro.ru/
lesson/4a621£20-815b-410a-a0aa-
3f21a64b44dc
https://academy-content.apkpro.ru/
lesson/bb4b79cd-1402-41f4-af45-
df6283b5fef9
https://academy-content.apkpro.ru/
lesson/0435f179-¢503-463¢-a87¢c-
18e6fe552¢62

2.3

MarauTHbIe SIBICHUSI

1.5

https://academy-content.apkpro.ru/
lesson/84e6b484-2d6a-47d1-alb4-
94a80b7146¢0
https://academy-content.apkpro.ru/
lesson/b8493ed8-998f-4414-90a3-
04c7eel16a0f
https://academy-content.apkpro.ru/
lesson/120d8755-e216-48ae-8e4f-
6b9d3076ae2e



https://academy-content.apkpro.ru/lesson/120d8755-e216-48ae-8e4f-6b9d3076ae2e
https://academy-content.apkpro.ru/lesson/120d8755-e216-48ae-8e4f-6b9d3076ae2e
https://academy-content.apkpro.ru/lesson/120d8755-e216-48ae-8e4f-6b9d3076ae2e
https://academy-content.apkpro.ru/lesson/b8493ed8-998f-44f4-90a3-04c7ee116a0f
https://academy-content.apkpro.ru/lesson/b8493ed8-998f-44f4-90a3-04c7ee116a0f
https://academy-content.apkpro.ru/lesson/b8493ed8-998f-44f4-90a3-04c7ee116a0f
https://academy-content.apkpro.ru/lesson/84e6b484-2d6a-47d1-a1b4-94a80b7146c0
https://academy-content.apkpro.ru/lesson/84e6b484-2d6a-47d1-a1b4-94a80b7146c0
https://academy-content.apkpro.ru/lesson/84e6b484-2d6a-47d1-a1b4-94a80b7146c0
https://academy-content.apkpro.ru/lesson/0435f179-c503-463e-a87c-18e6fe552c62
https://academy-content.apkpro.ru/lesson/0435f179-c503-463e-a87c-18e6fe552c62
https://academy-content.apkpro.ru/lesson/0435f179-c503-463e-a87c-18e6fe552c62
https://academy-content.apkpro.ru/lesson/bb4b79cd-1402-4ff4-af45-df6283b5fef9
https://academy-content.apkpro.ru/lesson/bb4b79cd-1402-4ff4-af45-df6283b5fef9
https://academy-content.apkpro.ru/lesson/bb4b79cd-1402-4ff4-af45-df6283b5fef9
https://academy-content.apkpro.ru/lesson/4a621f20-815b-410a-a0aa-3f21a64b44dc
https://academy-content.apkpro.ru/lesson/4a621f20-815b-410a-a0aa-3f21a64b44dc
https://academy-content.apkpro.ru/lesson/4a621f20-815b-410a-a0aa-3f21a64b44dc
https://academy-content.apkpro.ru/lesson/99ee4828-225f-4144-b19a-94c422f4e22b
https://academy-content.apkpro.ru/lesson/99ee4828-225f-4144-b19a-94c422f4e22b
https://academy-content.apkpro.ru/lesson/99ee4828-225f-4144-b19a-94c422f4e22b
https://academy-content.apkpro.ru/lesson/ebd302ac-7ed4-43b5-bf31-d82964157a35
https://academy-content.apkpro.ru/lesson/ebd302ac-7ed4-43b5-bf31-d82964157a35
https://academy-content.apkpro.ru/lesson/ebd302ac-7ed4-43b5-bf31-d82964157a35
https://academy-content.apkpro.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
https://academy-content.apkpro.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
https://academy-content.apkpro.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
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