


MNOACHUTEJIBHASA 3AIIMCKA
Conepxxanne IIporpammebl HAIIPaBJICHO Ha (dhopmupoBaHue

€CTECTBEHHOHAYYHOU TPAaMOTHOCTH YUAIIUXCS M OPTaHU3AIUIO U3yYCHUS (PU3UKH
Ha JEITEIIbHOCTHOM OCHOBE. B HEW YUYMTBIBAIOTCS BO3MOXHOCTHU MpEeAMETa B
peanmuzanuu  TpeboBanuit P®I'OC OOO K mnNIaHUPYEMBIM JUYHOCTHBIM U
METAIMpeAMETHBIM pe3yJbTaTaM OOYy4YCHHs, a TaKKe MEXKIPEIMETHBIC CBSI3HU
€CTECTBCHHOHAYYHBIX YYEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHUsI.

B mporpamMme omnpenenstoTcss OCHOBHBIC IIEW W3y4YeHUsS (HU3WKH Ha YPOBHE
OCHOBHOT'O O0OIIEero oOpa3oBaHUs, IJIAHUPYEMbIC PE3YyJIbTAThl OCBOCHHUS Kypca
(U3UKH: TUYHOCTHBIC, METAaPEIMETHBIC, IPEAMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMa ycTaHaBIMBaeT paclpeleiicHHe y4eOHOro marepuaja 1o Trojiam
o0ydeHus (110 KJlaccam), mpejjiaracT NTPUMEPHYIO TTOCIIEIOBATEIbHOCTh U3YUCHUS
TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHSA NPEIAMETHOTO COJCPKAHUA U YUETE
BO3PACTHBIX OCOOEHHOCTEH YydYallluXxcs, a TakXe IPUMEPHOE TeMaTHYeCKoe
IJJAaHUPOBAaHUE C yKa3aHWEM KOJHUYECTBAa YaCOB HAa H3YyUYCHHUE KaXKIOW TEMBbI U
MPUMEPHON XapaKTEPUCTUKON yueOHOM AESTENBbHOCTH YYallUXCsl, peau3yeMou
MIPY U3YUYCHUU ITUX TEM.

[Iporpamma MoO’keT OBITh WCIIOJIb30BaHA YUYHUTEIAMU Kak OCHOBa IS
COCTaBJICHUSI CBOMX pabouux nporpamm. [Ipu paszpaboTke pabodeil mporpaMmsl B
TEeMAaTUYECKOM  IUIAHUPOBAHUM  JIOJKHBI ~ OBITh ~ YYTEHBI  BO3MOXXHOCTH
WCTIOTB30BAaHUSA  DJIEKTPOHHBIX  (1UGPOBBIX) 00pa3oBaTENbHBIX  PECYPCOB,
SBIIAIONMINXCS ~ y4eOHO-METOMUYECKUMH  MaTepuaiaMu  (MyJIbTUMEIUNHBIC
MPOTrPpaMMBI, BJICKTPOHHBIC YYSOHUKHW W 3aJaYHUKH, DJICKTPOHHBIC OMOIIMOTEKH,
BUPTyaJbHBIE J1a0OpaTOPUH, WIPOBBIE MPOTPAMMBI, KOJUIEKIIUH H(GPOBBIX
00pa30BaTEeNBLHBIX PECYPCOB), PCATUIYIONMIUX JTUIAKTUYSCKHE BO3MOXKHOCTH

UKT, cogepxanme KOTOPBIX COOTBETCTBYET 3aKOHOIaTEIbCTBY 00 00pa30BaHUH.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usuku — cuctemooOpasyronmii i €CTECTBEHHOHAYYHBIX YYEOHBIX
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MPEIMETOB, TOCKOJIbKY (DU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U
SIBJICHUW, H3y4yaeMbIX XHUMHEW, OHOJOrueu, acTpoHoMued u (pu3ndeckoiu
reorpadueii. OuU3UKa—-ITO TPEIAMET, KOTOPHIA HE TOJBKO BHOCHUT OCHOBHOM
BKJIQJI B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUpa, HO M MOPEJOCTaBJisieT Haumbojiee
sICHbIE O0Opa3lbl INPUMEHEHUSI HAy4YHOTO METOJla MO3HaHUs, T.e. crmocoba
MOJIYUYE€HUs JIOCTOBEPHBIX 3HaHUM O mupe. HakoHen, puszmka—-aITO npeaMer,
KOTOPBIM Hapsily C APYTHUMH €CTECTBEHHOHAYYHBIMHU MpeAMETaMH JI0JKEH
JlaTh MIKOJBHUKAM TIpeCTaBiIeHruEe 00 yBIEKATEIbHOCTH HaYYHOTO MCCJIEIOBAHUS U
PaZTOCTH CAaMOCTOSITEJILHOT'O OTKPBITUSI HOBOT'O 3HAHUS.

Onna w3 TJaBHBIX 3aJ1a4 (U3UUECKOTO OOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUM E€CTECTBEHHOHAYYHOU T'PAaMOTHOCTH M
MHTEpeca K HayKe y OCHOBHOH MaccChl OOydYalOIIMXCs, KOTOPhIE B JdajdbHEHUIIEeM
OyJyT 3aHSATBI B CaMbIX pa3HOOOpa3HbIX cdepax aesteabHOCTH. HO HEe MeHee
BAXKHOM 3aJadyeil SIBISICTCS BBIABICHUE M TOJATOTOBKA TAJIAHTIIMBBIX MOJIOIBIX
TOAed IS TPOAOJDKEHMS 00pa3oBaHUsl U JallbHEWIeil mnpodeccHuoHaIbHOM
NeATEIbHOCTHU B 0OJIAaCTH E€CTECTBEHHOHAYUYHBIX HCCIEJOBAHUM U CO3JAaHUU
HOBBIX TexHoJorul. CorjacHo TPUHATOMY B MEXKIYHApOJHOM COOOIIECTBE
onpeenenuio, «EctecTBeHHOHay4YHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBEKa
3aHUMAaTh AKTUBHYIO TPaXJIAHCKYI0 IO3ULHI0O MO OOIIECTBEHHO 3HAYUMBIM
BOIPOCAaM, CBSI3aHHBIM C €CTECTBEHHbIMH HayKaMH, M €ro TOTOBHOCTh
MHTEPECOBAThCS €CTECTBEHHOHAYYHbIMU HIesiMU. HaydyHO rpaMOTHBIA 4€JIOBEK
CTPEMUTCS] y4YacTBOBaTh B apryMEHTHPOBAHHOM OOCYXXKJCHHH TPOOIEM,
OTHOCSIIIIUXCSI K €CTECTBEHHBIM HAayKaM U TEXHOJIOTHSAM, YTO TpPeOyeT OT HEro
CIEAYIOIIMX KOMIIETEHTHOCTEM:

—Hay4YHO OOBSICHSTH SIBJICHUS,
—OILICHUBATh U MOHUMATh OCOOEHHOCTH HAy4YHOI'O MCCIIEI0BAaHUS,
—MWHTEPIPETUPOBATh JAHHBIE M MCIOJB30BaTh HAy4YHbIE JOKAa3aTEJbCTBA ISl
MOJIy4Y€HUS] BEIBOJIOBY.
N3ydenne ¢u3nkum cnocoOHO BHECTH pelaloimui Bkiaaa B (GOpMUPOBAHUE

€CTECTBEHHOHAYUYHOM rPaMOTHOCTH O0YYaroI[UXCsl.



HEJA U3YYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

[lenu wu3ydenuss (GU3UKU HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
onpenenenbl B KoHuennuu npenojaBaHus ydyeOHoro mnpeamera «Pusumka» B
oOpa3oBaTenbHbIX opranuzauusax Poccuiickoii denepanum, peaau3yromux
OCHOBHBbIE 00111€00pa30oBaTesibHbIE MPOrPAMMBl, YTBEPXKAEHHOU pEIICHUEM
Konnerun MunucrepctBa npocenienus Poccuiickoit @enepanyu, IpoOTOKOI
oT 3 nexadpst 2019r. NelIK-4BH.

Lenu nzyuenus pusuku:

—IpUOOpETEHNE UHTEpPECA U CTPEMIICHUSI 00YyHaAIOIINUXCS K HAYYHOMY U3YUYEHUIO
MIPUPO/IbI, PA3BUTHUE UX MHTEJUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEM;

—pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJI€ MO3HaHWS U (opmupoBaHHE
MCCIIEJOBATEIBCKOrO OTHOILICHUS K OKPYKAIOIIUM SIBIICHUSIM;

—hopmupoBaHrEe HAyYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHUs OCHOB
CTpOEHUsI MaTepuu U GyHIaMEHTAJIbHBIX 3aKOHOB (DHU3UKHU;

—popmupoBaHue mpeACTaBICHUN O poJid (QU3UKU IS Pa3BUTUA JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHUH;

—pa3BUTHE TIPEACTABICHUN 0 BO3MOXXHBIX chepax Oyayieit mpodeccuoHaIbHON
NeSITeIIbHOCTH, CBSI3aHHON ¢ (PU3HMKOM, MMOATOTOBKA K JallbHEHIIIEMY O0OyUYEHHIO
B 3TOM HalpaBJICHUU.

JlocTkeHue »HSTUX Iedeil Ha YypOBHE OCHOBHOro oOmiero o0Opa3oBaHus
obecrieunBaeTCs pelieHueM CleayIoMMX 3a1ay:

—OpUOOpEeTeHNEe 3HAHUM O JIUCKPETHOM CTPOEHMU  BEIIECTBa, O
MEXAHUYECKHUX, TEIUIOBBIX, OJJIEKTPUUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX;

—IpHOOpeTeHne YMEHHUI OMNHCHIBaTh M OOBACHATH (PU3MUYECKUE SABJICHUS C
VICII0JIb30BAaHUEM ITOJIyYEHHBIX 3HAHUM;

—OCBOEHHE  METOJIOB  pEHIEHUs  MNPOCTEHIIMX  pacuy€THBIX  3ajJay C
UCMOJIb30BAaHUEM  (U3MYECKHUX  MOJEIEH, TBOPYECKHMX UM  IPAKTHKO-

OPHUCHTHPOBAHHLIX 3ada4;



—pa3BUTHE YMEHHUH HAOMIOMaTh MPUPOIHBIC SIBICHUS W BBIMOJHATH OIIBITHI,
nabopaTopHbie  pabOTBI U DKCOEPUMEHTAJIBHBIE  HUCCJEJIOBAHUS  C
WCTIOJTb30BAHUEM U3MEPHUTEIBHBIX MPpUGOpPOB;

—OCBOCHHE TPUEMOB pabOThl ¢ WHpOpMAIUEH (HUIUIECKOTO COJCPKAHMUS,
BKJIIOYass WH(POPMAIIUIO O COBPEMEHHBIX JOCTIDKCHUSIX (PU3WKW; aHAIU3 H
KPUTHYECKOE OIICHUBaHWE MH(POPMAIINH;

—3HaKOMCTBO cO cdepamu npodecCuOHATLHON eI TeILHOCTU, CBSI3aHHBIMU C
(GU3UKON, U COBPEMECHHBIMHU TEXHOJOTHUSIMHU, OCHOBAaHHBIMHU Ha JOCTHIKCHHSIX

bu3nUecKoi HaAyKH.

MECTO YYEBHOI'O IPEJIMETA «®PU3UKA» B YYHEBHOM IIJTIAHE
B cootBerctBun ¢ ®I'OC OOO ¢Pusuka sBusercss o00A3aTeIbHBIM

MpeAMETOM Ha YPOBHE OCHOBHOro obOmiero oOpasoBanus. [lanHass mporpamma
npeaycMaTpuBaeT u3dydeHue Gu3uku Ha 0a30BOM ypoBHE B 00bEMe 238 4 3a Tpu
roja ooydeHus 1o 24 B HeJlelnto B 7 U 8 Kilaccax v no 3 4 B Hejsemo B 9 kitacce. B
TEeMaTUUYECKOM TUIAHUPOBAaHUU JUII 7 W 8 KIIACCOB TIpeAIiojiaraeTcsi pe3epB
BPEMEHU, KOTOPBIA yUUTEIbh MOXXET UCIOIb30BaTh 10 CBOEMY YCMOTPEHHIO, a B 9

KJIacC€ — MOBTOPUTEIILHO-0000IIAOITHN MOTYJTh.

COJEPKXAHME YYEGBHOI'O ITPEJIMETA «®U3UKA»

[ kaace

Pasznen 1. ®u3uka u eé poJib B NO3HAHUH OKPY KAIOLIEr0 MUpPa

dusznka — Hayka o npupoje. SBieHus npupoabl. OU3NIYECKUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE.

dusznueckrue BenWUuHBI. M3Mepenme (usnueckux BeauduH. Duzndeckue
npuOopsl. [lorpemHocTs n3MepeHnii. MexxayHapoaHas cucTeMa eIuHUII.

Kak (¢usmka wu J1pyrue ecTecTBEHHbIE HAayKH H3Yy4alOT TMIPHUPOIY.
EcrecTBeHHO-HAY4YHBIM METOJI TO3HAHUS: HAOIIOJCHHE, MOCTAHOBKA HAYYHOTO
BONPOCA, BBIABWIKEHUE THUIIOTE3, 3IKCIHEPUMEHT II0 IIPOBEPKE THUNOTE3,
o0BsicHEeHHE HaOmogaemMoro siiaeHus. Onucanne (U3NYECKUX SBICHUM C
IMOMOIIBI0 MOJEJIEH.

demoncmpayuu

1 MexaHuudeckue, TENJIO0BbIC, JIEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIEC

SIBJICHUS

2 Ouszndeckue mpuoOpHl U MPOIIeaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

uu(ppoBbIM TPUOOPOM



Jlabopamopmuvie padbomusl u onvimol

1 Onpenenenne UeHbI AEJEHUS MIKAJIbl U3MEPUTEIBHOrO MpUOOopa

2 N3mepeHue paccTosiHUM

3 UsmepeHue o0bEMa KUIKOCTH U TBEPAOTO Tella

4 OnpeneneHue pa3MepoB MaJIbIX Te

5 H3mepenue TeMnepartypbl IMPU HOMOIIM >KHUAKOCTHOTO TEPMOMETpa U
JTaTYruKa TeMIepaTypbl

6 IlpoBenenue wucciaenOBaHUS MO MNPOBEPKE THUIOTE3bl: JAIBHOCTH IIOJIETA
IapyuKa, NYLIEHHOTO TOPU30HTAJIbHO, TeM OOJbIlle, YeM OOJIbIIE BBICOTA

IycKa

Pa3nen 2. IlepBoHayaibHbIe CBeIeHUS O CTPOCHUH BellleCTBa
CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, HX pa3mepbl. OINbITHI,
JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmwxenne yactull BemecTBa. CBA3b CKOPOCTH JIBMIXKCHHUS YacTHUI[ C
TeMmrepatrypoi. bpoyHoBckoe apuxenue, nuddys3us. Bzaumoaenicteue yacTuil
BEIIEeCTBA: NMPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH U TBEPIBIX
(KpuCTaNINYEeCKUX) TeJl. B3auMOCBsA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJICKYJISIPHBIM  CTPOCHHEM.
OC00eHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hdemoncmpauyuu

1 HaOGmromenne OpOYHOBCKOTO JBMKEHUS

2 Habmonenue nudpy3uu

3 HaGmioaenue  siBIIEHUM,  OOBSICHAIOMIMXCA  OPUTIIKEHUEM WU

OTTAJIKUBAHUEM YaCTHI] BEIIeCTBA

Jlabopamopnuvie padbomst u onvimol

1 Ouenka quamerpa aToMa METOJIOM PSA0B (C UCIIOJB30BaHuEM GoTorpaduii)

2 OnbIThl IO HAOJIOJICHUIO TEIIJIOBOT'O PACIIMPEHUS Ta30B

3 OMbBITHI TTI0 O0HAPYKEHUIO ASHUCTBHUS CHUII MOJIEKYJISIPHOTO TTPUTSI)KEHUS

Paznen 3. /IBu:keHne U B3aUMoJeiicTBHE TeJl

MexaHnueckoe naBUXKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBHKECHUE.
CkopocTb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBMKEHHUU. Pacuér myTu
1 BPEMEHU JBUKCHMUSI.

SIBnenue wuHepuuu 3aKoH HHepHUU B3aumoaelcTBHe Tea KaK IPUYMHA
W3MEHEHHUSI CKOPOCTH [JBWXKEHHUS TeJl Macca Kak Mepa HMHEPTHOCTH Teja
[InmoTHOCTH BemecTBa CBsI3b MIOTHOCTU C KOJMYECTBOM MOJICKYJ B €IUHUILIEC
00BEMa BellecTBa

Curna Kak XxapakTepucTHKa B3aumojaeicTtBus ten Cuina ynpyrocTd U 3aKOH
I'yka N3mepenune cuiibl ¢ IOMOIIBIO TUHAMOMETpPA SIBIE€HUE TATOTEHUS U CHUJIA
Tsokectn Cuna TsDKeCTH Ha Jpyrux IuiaHetax. Bec Tena HesecomocTh
CnoxxeHue cuil, HAOpaBJIEHHBIX II0 OJHOW mpsiMorM PaBHOneMcCTByromias CUI
Cuna TtpeHuss TpeHHE CKOJIBXKEHMS M TPEHHE MOKOs TpeHue B mOpuUpoie H
TEXHUKE.

emoncmpauyuu



1 HabGnroneHve MEXaHMYECKOT O ABMXKECHUS TeJla

2 VI3mepeHne CKOPOCTH MPSIMOIUHEHHOTO ABMKEHUS

3 HabGmroaeHue siBIeHUsI HHEPLUU

4 HabGmtoneHue U3MEHEHUsI CKOPOCTH MPU B3aUMOJICHCTBUM TEl
5 CpaBHeHHE MacC MO B3aUMOJICHCTBHIO Tl

6 Cro)xeHue cuil, HalpaBJICHHBIX 1O OJHON NpAMOit

Jlabopamopmuvie padbomst u onvimol

1 OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABHXKEHUs (I1apuKaB
KUJKOCTH, MOJICITN IIEKTPHUYECKOTO aBTOMOOWIS U T. II. )

2 OnpenaesieHne cpeiHe CKOPOCTHU CKOJIBXEHUsSI OpyCcKa WIIU IIapuKa IO
HAKJIOHHOM IIOCKOCTH

3 Omnpenaenenue MIOTHOCTU TBEPAOTO Tena

4  OnpIThl, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTh pacTsKeHUs (nedopmaiiun)
MPYXUHBI OT MPUIOKEHHOMN CHUIIBI

S5 OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbl TPEHUSI CKOJIBXKEHUSI OT
Beca Tejla U XapaKTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH

Pa3nen 4. /laBinenne TBEPABIX TeJ, )KUAKOCTE U ra3os
Jasnenue. CriocoObl yMEHBIIICHUS W YBEJIWYCHUs JaBiicHHs. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHUSI raza OT 00BEéMa, Temmeparyphl. llepemaua maBiaeHUs
TBEPABIMU TEJAMHU, KUIAKOCTAMHU U razamu. 3akoH Ilackans. [ITHeBmaTuueckue
MAaIlIMHBI. 3aBUCUMOCTh JaBJICHUS XKUJIKOCTU OT IIIyOuHbI. ['MapocTaTuyecKkuit
napagokc. Coob1aroniuecs: cocyapl. [ uapaBInyecKkue MEXaHU3MBI.
Atmocdepa 3emnu u armochepHoe aasiieHue. [IpUYMHBI CyIIECTBOBAHUSA
BO3AyIIHOM 00onouku 3emiuu. OnweiT Toppuuennu. Usmepenune armocdepHoro
JaBJICHUS. 3aBUCUMOCTH aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HAaJ YPOBHEM
Mopsi. [Ipubopsl s u3amepernus arTMochepHOro JTaBJICHUS.
JleicTBHE )KHUJIKOCTHU M ra3a Ha IOTpYy>KEHHOE B HUX TeJIO. BrITasikuBaromas
(apxuMmenoBa) cuiia. 3akoH Apxumena. [lnaBanue ten. Bo3gyxoruiaBanue.
Hdemoncmpauyuu
1 3aBucHMOCTb JaBJICHUA ra3a OT TEMIIEPATYPhI
2 Ilepenaua naBieHUs KUJIKOCTHIO U Ta30M
3 CooOlmaronuecs: CoCy bl
4 T'uapaBIUYECKUM TIpece
5 IlposiBnenue neicTBus aTMOC(HEPHOTO TABICHUS
6 3aBUCUMOCTb BBITAJIKHUBAIOIIEN CHUIIBI OT 00OBbEMA MOTPYKEHHOM YaCTH TeJia
Y TUIOTHOCTH KUJKOCTHU
7/ PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN KUJIKOCTHU
8 YcnoBue miaBaHus TeJ: TUIABaHHUE WITA TIOTPY>KEHHE TEJI B 3aBUCUMOCTH OT
COOTHOUICHUSI MJIOTHOCTEH Tena U KUJIKOCTH
Jlabopamopnusie padbomst u onvimul
1 HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyKEHHOU B
KUIKOCTh YaCTH Teja

2 OrmnpeneneHue  BBITAJKUBAIONICH  CHJIBI, JICUCTBYIOIIEH Ha  TeJo,
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MOTPYKEHHOE B KUJIKOCTH

3 IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIbI, EUCTBYIOIICH HA TEJIO
B YKMJIKOCTH, OT MAacCHhl Teja

4  OnbITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKUBAIOIIEH  CHUJIBL,
JNEUCTBYIOIIEH Ha TEI0 B JKUIAKOCTH, OT 00bEMa MOrpy>KEHHOU B KUIKOCTh
YacTHU TeJIa U OT INIOTHOCTH KUJIKOCTHU

5 KoncrpyupoBanue apeomeTpa  WJIH KOHCTPYHUPOBaHUE JOJIKUA W
OIpeAeIEHUE €€ IPy30I0AbEMHOCTH

Paznen 5. PaboTra 1 MOIIHOCTH. DHEpPrus
Mexanuueckast padota. MOITHOCTb.

[IpocThie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuiio
paBHOBecusi pbluara. lIlpuMeHeHue npaBuia paBHOBECHS pbluara K OJIOKY.
«3onoroe mpaBuio» Mexanuku. KIIJ[ npocteix Mexanu3zMoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexanuueckass »dHeprus. KuHerndeckas MW NOTESHIUAJIbHAasE DHEPrus.
IIpeBpamieHrne OAHOrO BHJA MEXAHUYECKOW DJHEPruuM B ApYrom. 3aKOH
COXpPAHEHUS SHEPTUU B MEXAHUKE.

Hdemoncmpayuu
1 ITpumepsl MPOCTHIX MEXAaHU3MOB

Jlabopamopnuvie padomst u onvimol
1 Onpenenenue paboOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM ABM)KEHHUU TeJIa T10

TOPU30HTAJIbHOW MTOBEPXHOCTH
2 UccnenoBanue ycjIoBUM paBHOBECHUS pbluara

3 Usmepenue KII/] HakJTOHHOM MIIOCKOCTH
4 VM3y4dyeHue 3aKOHA COXPaHECHHUS MEXaHUYECKOUN YHEPTUU

8 kiacce

Pa3znen 6. TenJioBble siBJeHUS

OCHOBHBIE TIOJOXKEHHUS MOJEKYJISIPHO-KUHETUUECKOU TEOPUU CTPOCHUS
BemiecTBa. Macca u pazMepbl aTOMOB U MOJIEKYJI. OTNbIThI, HOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUH.

Mogaenu TBEPAOTO, KHUIAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdueie tena. O0bsiCHEHUE CBOMCTB Ia30B, KUJIKOCTEH
U TBEPABIX TE€J HA OCHOBE IOJOXKEHUU MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH .
CmaunBaHUE U KaOWUISIPHBIE sIBJIeHUs. TenjaoBoe paclIMpeHUe U CKaTHeE.

Temnepatrypa. CBs3b TeMmepaTypbl CO CKOPOCTbIO TEIUIOBOIO JBUXKECHUS
YaCTHII.

Buaytpennsis sHeprusi. CnocoObl HU3MEHEHUSI BHYTPEHHEH HSHEPTUU:
TeIuIonepe1aya u COBEpPULICHUE paboOTHI. Bunaer TEIUIONEePEIaYn:
TEIJIONPOBOJAHOCTh, KOHBEKIMSI, N3JTyUYECHUE.



KonuuectBO Teruiorel. YaenbHas TEMIOEMKOCTh BellleCTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oananca. IlnaBinenue u
OTBEPJCBAHNE KPUCTAUIMYECKUX BEIIECTB. Y JEJIbHAS TEIUIOTA IUIABJICHHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcnapenune. Kunenuwe. YpaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpATypbl KHIEHHUS OT aTMOC(hEPHOTo
JABJICHUS.

BnaxxuHocTts BO3ayXa.

DHeprusi TOIJINBa. Y JelibHas TEIJI0Ta CTOpaHus.

[Tpunnuner pa6otel TemnoBbix aBuratenei. KIIJ[ TennoBoro nBurarens.
TenioBble ABUTrATEIIM U 3allUTa OKPY >KaAIOLIEH Cpebl.

3aKOH COXpaHEHHUSI U MPEBPAICHUSI SHEPIruu B TEMJIOBBIX MPOIECCAX.

Hdemoncmpauyuu

1 HaGmtonenue OpOYHOBCKOT'O JBUXKCHUS

2 HabOmonenue nudpyzuu

3 HaOmroneHue siBJIEHUM CMaYWBaHUS U KaNWJIISIPHBIX SIBJCHUMN

4 HabnroeHre TemIoBOro paciIupeHus Tel

5 M3meHeHue naBiaeHUs ra3a Mpyu U3MEHEHUN 00bEMA U HarpeBaHUU WIIH

OXJIAKICHUU

6 I[IpaBuna u3MepeHus: TeMnepaTyphbl

7 Bunasl Terionepeaun

8 OxnaxxJieHue Npyu COBEPIICHUN padOThI

9 HarpeBanue npu COBEPIISHUH PaOOThHl BHEIITHUMU CUJIAMU

10 CpaBHeHUE TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB

11 HaOmnroneHue KUIIEHU

12 HaOGmnrosieHue MocTosIHCTBA TeMIIEpaTyphbl P TIJIaBICHUU

13 Moaenu TEIIOBBIX IBUTATEIEN

Jlabopamopnuvie padbomst u onvimuol

1 OnpITHI MO OOHAPYXKEHUIO NECHUCTBHUSI CUJI MOJIEKYJISIPHOTO TIPUTSKSHUS

2 OmbBITH O BBHIPAIIMBAHUIO KPUCTAJLIOB MOBAPEHHOM COJIM WJIM caxapa

3 OnbIThI 110 HAOIIOJICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, XXUIAKOCTEH U

TBEPABIX TEJI

4 OmpeneneHue JaBJICHHUS BO3AyXa B Oa/UIOHE MITIpUILA

5 OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJICHUS BO3yXaOT €ro

00bEMa 1 HarpeBaHUS WM OXJIAXKICHUS

6 IIpoBepka rumoTe3pl JIUHECHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA )KUJIKOCTH B
TEPMOMETPHUUYECKON TPYOKE OT TeMIIEpaTyphl

7 HaOmrosieHne M3MEHCHUS BHYTPEHHEHW SHEPrUM Teja B Pe3yiabTaTe
TeIUIonepe/Iaur U pad0oThl BHEIITHUX CHJT

8 MccnenoBanue sIBICHHS TEIJIOOOMEHA IPU CMEIIIMBAHUH XOJOIHOU U
ropsiyeu BOJbI

9 OmnpeneneHre KOJIUYESCTBA TEILIOTHI, MOJTYYSHHOTO BOJIOW MPH TEINIOOOMEHE C
HAarpeThIM METAJIUYSCKUM ITUJIUHAPOM

10 Onpenenenne yaeabHOU TEINIOEMKOCTH BEIISCTBA

11 MccnenoBanue mporecca ucrapeHus



12 Onpenenenrie OTHOCUTENBHON BIAYKHOCTH BO3yXa
13 Omnpenenenue yeIbHON TEILUIOTHI TJIABJICHUS JIbAA

Pa3nen 7. DilekTpu4eckne 1 MATHUTHbIE SIBJICHUS

Onektpuzanuss Ten. JlBa poaa BIEKTpUYECKUX 3apsanaoB. BiamMmopaencrBue
3apsDKeHHbIX  Tell.  3akoH KysnoHa (3aBUCMMOCTH CHIIBI  B3aMMOJIEMCTBUSA
3apsKEHHBIX TEJI OT BEJIMYMHBI 3aPSA/I0B U PACCTOSHUSL MEXIY TeJIaMU)

Onekrtpuyeckoe noJie. Hanpsmk€HHOCTh 3JIEKTpUYecKOro noJist. llpuHnoun
CYNEPIIO3ULIMH BJIEKTPUUECKUX Mojiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn anekTpruyecKux 3apsiioB. DJIEMEHTAPHBINA JJIEKTPUYECKUN 3apsii.
Crpoenue aroma. IIpoBogHUKM W AUDJIEKTPUKU. 3aKOH COXpPaHECHUS
AJIEKTPUYECKOIO 3apsaa.

DJIEKTPUYECKUNA TOK. YCJIOBUS CYIIECTBOBAaHUS DIIEKTPHUYECKOTO TOKA.
McTOYHUKHN MOCTOSIHHOTO TOKa. JIeHWCTBUS DJIIEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B )KUIAKOCTSIX U ra3ax.

Onekrtpruyeckas nenb. Cuna  Toka.  DIJIEKTPUUYECKOE  HANPSIKEHHUE.
ConpoTuBiiEHHE TPOBOJHUKA. Y AEJIBbHOE CONMPOTUBIICHUE BellecTBa. 3akoH Oma
g yyactka nemnu. llocinemoBaresbHOE UM NApajUIEIbHOE COEIUHEHUE
IIPOBOJHUKOB.

PaGora m momIHOCTH 3jeKTpuyeckoro Toka. 3akoH Jxoyns— JleHna.
DJEeKTpUYECKUE IeNu M MOTPEOUTENN DICKTPUYECKOW DHEPrud B OBITY.
KopoTtkoe 3aMbIKaHue.

[TocTostHHBIE ~ MarHuThl.  B3amMonenucTBue  IOCTOSIHHBIX MarHUTOB.
MarnuTtHoe nosie. MarauTHoe noJsie 3eMJId U €ro 3HaueHUe JUIs )KM3HU Ha 3eMile.
OneiTr  Opcrena. MarHutHoe 1oJie  dJIEKTpUYECKOro Toka. IIpumeHenune
DJIEKTPOMAarHUTOB B TEXHUKE. JIeWCTBHE MArHUTHOTO IOJISI HAa IMPOBOJHUK C
TOKOM. DJeKTpoABUTaTEIb IIOCTOSTHHOT'O TOKA. Hcnons3oBanue
AJIEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel @apanesa. SBiaeHHE >SIACKTPOMArHUTHOW UWHAYKUuH. IlpaBuio
Jlenmna. Dnekrporeneparop. CoocoObl MOTYUYECHHUS DJICKTPUUYSCKOU DHEPTHUH.
DJIEeKTPOCTAHIIUN HA BO3OOHOBISIEMbBIX UCTOYHUKAX YHEPTHUHU.

demoncmpauyuu

1 Dnekrtpuzanus Ten

2 JIBa pona SIEKTPUUECKUX 3apsA0B U B3aUMOJICUCTBUE 3apsSKEHHBIX TEJ
3 VYCTpOHCTBO U IEHCTBUE DIEKTPOCKOIIA

4 DnexTpocTaTU4YeCcKass UHIYKIUS

5 3aKOH COXpaHEHUs PIEKTPUUECKUX 3aPsAI0B

6 I[IpoBOAHUKH U AUITCKTPUKHU

7 MopaenupoBaHUE CUJIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIsS
8 M cTOYHUKN OCTOSTHHOTO TOKa

9 JlecTBHS JIEKTPUUECKOTO TOKA

10 DaeKkTpHYECKUM TOK B YKHJIKOCTH

11 T"a30BbIi pa3psia
12 Vzmepenure CHiIbl TOKa aMIIEpMETPOM

13 M3mepeHue 2JIEKTPUISCKOTO HAMPSKEHUS BOJIBTMETPOM
10



14 PeocrtaTt u Mara3uH CONPOTUBIECHUN
15 B3saumonaeicTBUe MOCTOSIHHBIX MAarHUTOB

16 MoaenvupoBaHHe HEBO3MOKHOCTH PA3/ICICHUS MTOJIOCOB MarHuTa
17 MopaenupoBaHuE MAarHUTHBIX MMOJICH MOCTOSHHBIX MarHUTOB

18 OmmiT DpcTena
19 MaruuTHoe€ 1oJie ToKa. DJEKTPOMAarHuT

20 JlelicTBUEe MarHUTHOIO IMOJISI HA MPOBOJHUK C TOKOM

21 DnekTpoaBUTaTelb HOCTOSIHHOTO TOKA
22 HccnenoBaHue SBICHUS DJICKTPOMATrHUTHOW MHAYKIIUM.

23 OmnbiThl Dapajnes
24 3aBUCUMOCTH HANPaBJICHUS] UHIYKIIMOHHOTO TOKa OT YCJIOBHI €To

BO3HUKHOBCHUS
25 DJEeKTpOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopuvie pabomst u onvimul

1 OnbiTel 11O HAOTIOICHUIO DJICKTPHU3AIUN TEJI UHAYKIIMEH U TIpU
COTIPUKOCHOBEHUU

2 HNccnenoBanue AEUCTBUS DIICKTPUYECKOTO MOJISI HA TPOBOJHUKHU U
TTUDJICKTPUKHA

3 COopka u nmpoBepka padOThI AJIIEKTPUUECKON IEMH MOCTOSTHHOT'O TOKA
4 VIamMepeHue U peryJiMpoBaHUE CHIIBI TOKa

5 N3zmepenune u peryJIMpoBaHUe HATIPSKEHUS
6 WccnemoBaHue 3aBHCUMOCTH CHWJIBI TOKa, HIYIIETO Yepe3 PE3UCTop, OT
COTMPOTHUBJICHUS PE3UCTOPA M HANIPSHKSHUS HA PE3UCTOPE
7 OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JJICKTPUUECKOT'O COMPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JJIMHBI, MJIOIIAH IMOTIEPEYHOr0 CEYSHUS U MaTepraia
8 IlIpoBepka mpaBuia CIOXKCHHUS HAMNPsHKEHUW TMPU TMOCJIEeI0BATEILHOM
COCJIMHCHUH JIBYX PE3UCTOPOB
9 IlpoBepka mpaBwiia JUISI CHJIBI TOKa IIPU IapaUICIbHOM COCIUHCHHH
pE3UCTOPOB
10 Onpenenenre paboOThl IJIEKTPUISCKOTO TOKA, UAYIIETO Yepe3 Pe3uCTOP
11 OmnpeneneHre MOIIHOCTH 3JEKTPUUECKOTO TOKA, BBIACISIEMOU HA
pe3ucTope
12 NccnenoBaHre 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMIOYKYy, OT
HaIpPSHKEHUS HAa HEU
13 Onpenenenne KIIJI HarpeBaTens
14 ViccnemoBaHne MarHUTHOTO B3aUMOJCUCTBUS IMIOCTOSHHBIX MAarHUTOB
15 H3ydyeHrne MArHAUTHOTO TMOJISI TOCTOSSHHBIX MAarHuTOB TP  HUX
00BbEAUHEHUU U pa3JiCICHUN
16 UccnenoBaHue IEHUCTBUS DJICKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY
17 OnpIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI B3aUMOJCHUCTBUS
KaTyIIKA ¢ TOKOM M MarHuTa OT CHJIBI TOKa M HallpaBJICHUS TOKa B KaTYIIIKE
18 N3yuyeHune neHcTBUS MAarHUTHOTO ITOJISI HA MPOBOJHUK C TOKOM
19 KoHcTpyupoBaHHE W H3yUYCHHE DPAOOTHI JJICKTPOJABUTATENS
20 Usmepenne KIIJl snekTpoaBUraTeIbHONW yCTAHOBKHU
21 OneITel 1O MCCIICIOBAHUIO SIBJICHHUS DSICKTPOMAarHUTHOM WHIYKIIHU:
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HUCCJICAOBAHUE HW3MEHEHUM 3HAUYECHUSA W HaIpabBJICHUs WHIAYKIMOHHOI'O

TOKa
9 kuacc

Paznen 8. Mexanunveckue siBJIeHUSA

Mexanuueckoe JABHKEHUE. MarepuanbHasgs Todka. Cucrema oOTcYéra.
OTHOCHUTENILHOCTh MEXAHUYECKOI0 JBWKEHHUs. PaBHOMEpPHOE NPSIMOJIMHENHOE
npuwxkeHne. HepaBHoMepHoe  mpsAMoJIMHEWHOe  JaBukeHue. CpenHsss U
MI'HOBEHHAas1 CKOPOCTH TeJla IIPU HEPAaBHOMEPHOM JIBU)KCHUMU.

VYckopenue. PaBHOyCKOpeHHOE mpsiMoJinHelHoe aBuxkeHue. CBoOojHOE
najgeHue. OnwiTel ['anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpPYXHOCTU. llepwmon m wactora oOparieHus.
JIunelinas u yrioBas CKOpOCTH. LIeHTpOCTpEeMUTENIBHOE YCKOPEHUE.

I1epseiii 3akoH HeroToHa. Bropoii 3akoH Herotona. Tperuint 3akoH HeroToHa.
[Mpunoun cynepno3umnuu Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuja TPEHHUSI CKOJIbXKEHUS,
CcuJia TpE€HUS MOKOs, IPYTrUe BUAbI TPECHUS.

Cuna TSIKECTH W 3aKOH BCEMHPHOTO TITOTCHHsS. Y CKOPEHHE CBOOOJHOTO
nageHus. J[Buxenue miaHeT Bokpyr Cosnua. IlepBasi kocmMuueckass CKOpPOCTb.
HeBecoMoCTh U TEepEerpy3KH.

PaBHOBecue MarTepuasbHOW TOYKH. AOCOIIOTHO TBEpAOE Teyio. PaBHOBecue
TBEPAOIO Tejla C 3aKpPEIUIEHHOW OChbI0 BpauleHus. MomeHt cuibl. LlenTp
TSIKECTH.

Nmnynsc Tena. U3Menenne ummnyibca. UMIyabc cuiibl. 3aKOH COXPaHEHUS
nMITyiabca. PeakTuBHOE ABUKEHUE.

Mexanuueckass paboTra W MONIHOCTB. PaboTa CHJI TSIKECTH, YIPYrOCTH,
TpeHusi. CBs3b dHEepruu u padoTtel. [loTeHnmansHas sHeprus Teaa, NOIHITOTO
HaJl NOBEPXHOCTBHIO 3eMiM. l[loTeHuuanpHass JHEPrust CHKATOU NPYKUHBI.
Kunetrnueckass »Heprus. TeopemMa O KHHETHYECKOW DHEPruu. 3aKOH
COXpaHEHUSI MEXaHUYECKON YHEPIUH.

Hemoncmpauyuu

1 HaOnroneHne MEXaHMYECKOTO JBHKEHUS TeJla OTHOCUTEIIFHO Pa3HBIX TEJ

oTcyéra

2 CpaBHEHHE TIyTE€W U TPACKTOPUI NBWIKEHUS OJTHOTO M TOTO KeTena

OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA
3 3amepenne CKOPOCTH U yCKOPEHUSI MPSIMOJIUHEHHOTO ABVIKCHUS
4 HccrnenoBaHWE MPU3HAKOB PAaBHOYCKOPEHHOI'O JIBMYKEHMUS
5 HaGmronenue ABUXKEHUS TeJjia MO OKPYKHOCTH
6 HaOmromeHne MexXaHWYECKHUX SIBJICHHH, MPOUCXOAIINX B CHUCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUM OTHOCHUTEJIBHO
KaOuHeTa PU3UKU

7 3aBUCUMOCTb YCKOPEHHs Teja OT MacChl Tejda W ACHCTBYIOIIEH Ha HEro
CHJIBI

8 HaOmronmenue paBeHCTBA CHJI TIPU B3aUMOJCUCTBUHU TEIl
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9 NsMeHeHue Beca Tella IPU YCKOPEHHOM JABMKCHUU
10 Ilepenaua umMnyJibca Mpu B3aUMOJACHCTBUU TE
11 TIIpeoOpa3oBaHus HEPrUH NMPU B3AUMOJAECHCTBUM TEN

12 Coxpanenue nMnyJibca Npy HEYNpyroM B3auMoOJIEUCTBUU

13 Coxpanenue nmnyiabca Opu abCOJIOTHO YIPYT'OM B3aUMOAEHCTBUU
14 HaOmroneHrue peaKTUBHOTO ABMXKECHUS
15 CoxpaHeHue MEeXaHWYECKOU HEPrUU MPU CBOOOIHOM NaJICHUU
16 CoxpaHeHue MEXaHUYECKON dHEPTUM NPU IBUKEHUH Tella Mo
IEUCTBUEM IIPY>KUHBI
Jlabopamopmuvie padbomst u onvimol
1 KoncTpyupoBaHue TpakTa Uil pa3roHa U JajibHEWUIIEro paBHOMEPHOIO
JBVDKSHUS [IAPUKA WITH TEISKKHU
2 OmnpeneneHue CpeIHEN CKOPOCTH CKOJBXEHHUS OpycKa WU JABUXKEHUS
[IapyvKa Mo HAKJIOHHOM MIOCKOCTH
3 OmnpeneneHrne yCKOpPEHHMs Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM IIOCKOCTH
4 HccnenoBaHue 3aBUCMMOCTH MYyTH OT BPEMEHH NPU PABHOYCKOPEHHOM
JNBUKEHUU 0€3 HauaJIbHOW CKOPOCTH
5 IlpoBepka TrHIOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBIDKEHUU 6e€3
HayaJbHOM CKOPOCTH NYTH OTHOCSITCS KaK psii HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJIMHAKOBBI
6 MHcciegoBanue 3aBHCUMOCTH CHJIBI TPEHUS CKOJIBXEHHUS OT CHJIbI
HOPMAaJIbHOT'O JIaBJICHUS
7 Onpenenenue ko3 GUIIMEHTA TPEHUSI CKOJTBXKEHUS
8 OnpeneneHune KECTKOCTU TIPYKUHBI
9 Omnpenenenue pabOTHI CUIIBI TPEHUSI MPU PABHOMEPHOM IBHXKEHHHU Teja IO
FOPU30HTAIBHON TTIOBEPXHOCTH
10 Ompenenenune paboOThl CHJIBI YOPYTOCTH 0OpU TOABEME Tpy3a C
HCITOJIb30BaHUEM HETIOIBUYKHOTO Y MOJABMYKHOTO OJIOKOB
11 M3yueHue 3aKOHA COXPAHECHUS DHEPTUHU

Pa3nen 9. Mexannveckue Koj1e0aHus1 U BOJHBI

KonebGarensHoe paBmwxkeHune. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUIA:
IIEPUOJ, YaCTOTa, aMIUIMTyda. MareMaTU4eCKU M NPYKWHHBIA MasiTHUKH.
IIpeBpalieHrEe YHEPrUn MpU KoJiebaTeIIbHOM JBHKCHHUH .

3aryxaromue  kosieOaHusi.  BbpIHyXJeHHble — koJsieOaHusi.  Pe3oHaHc.
Mexannuyeckue BoOJHBI. CBolicTBa MexaHW4decKux BOJH. IIpomonbHbIE U
MornepeyHbie BOJHBI. JIJIMHA BOJHBI U CKOPOCTh €€ pacnpoCTpaHCHUS.
MexaHU4eCcKHUe BOJIHBI B TBEPJIOM Teji€, CEUCMHUYECKUE BOJTHHBI.

3Byk. I'poMKkOCTh 3Byka W BbhicoTa ToHA. OTpakeHwe 3ByKa. MHppa3Byk u
yJIbTPa3BYK.

emoncmpauyuu

1 HaGmrogeHne kojieOaHUM TEI IMOJ ACUCTBHEM CHIIBI TSHKCCTUH CHIIBI

YIIPYTrOCTH
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2 HaGmnronenue kojnebaHuii rpy3a Ha HUTH U Ha MPY>KUHE

3 HaOmroneHue BhIHYKAECHHBIX KOJIeOaHUN U pe30HaHca

4 PacnpocTpaHeHUE MPOJOIbHBIX U MOMNEPEUYHBIX BOJH (HA MOJEIH)

5 HaOnroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOThI

6 AKycTUUYECKU pe30HaHC

Jlabopamopmuvie padbomst u onvimuol

1 OmnpeneneHue 4acTOThI U NIEPHOJIa KOJICOAHUN MaTEMaTUYECKOTO MasiTHUKA

2 OnpeneneHre 4acTOThl U NepHoAa KOJIEOAaHUN NPY>KUHHOTO MasiTHUKA

3 HccnenoBanue 3aBUCHMOCTU MEpPUOJIa KOJEOAHWM MOJABEUIEHHOTO K HUTHU
rpy3a OT AJUHbI HUTH

4 VccnenoBaHue 3aBUCUMOCTH MEPUOJIa KOJIEOaHUN MPY>KUHHOT'O MasiTHUKA
OT MAaccChl rpy3a

5 IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJI€OaHUN rpy3a, MOJBEIIEHHOTO K
HUTH, OT MaccChl rpy3a

6 OmnpIThl, JAEMOHCTPUPYIOIIHME 3aBUCHUMOCTb Mepuojia  KoJicOaHUM
MPYKUHHOTO MasiTHUKa OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI

7 W3MepeHue yCKOpPEHUs CBOOOTHOTO MaJCHUSs

Pa3nen 10. DiekTpoMarHuTHOE MOJIe H 3JIEKTPOMATHUTHbIE BOJIHBI

DIJIEKTPOMArHUTHOE roJie. DIIeKTPOMarHUTHHIE BOJIHBI. CoticTBa
AJICKTPOMArHuTHBIX BOJIH. lllkama 3nekTpoMarHUTHBIX BOJH. Mcrioib30BaHUE
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBS3H.

DnexkTpomMaruuTHas Tipupojaa cBeta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBeTa.

Hdemoncmpauyuu

1 CsaoiicTBa 3J€KTPOMArHUTHBIX BOJIH

2 BosiHOBBIE CBOICTBA CBETA

Jlabopamopnsie pabomst u onvimol

1 N3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOUIIBHOTO

TenedoHa

Pa3nen 11. CBeToBbI€ sIBJICHUS

JlyueBas MOJEJIb CBeETA. HNcTounuku CBeTA. [IpssmonuueiHOE
pacnpoctpaHenue cBeta. 3atmMeHuss ConHua u JlyHesl. OTpakeHue CBeTa.
IImockoe 3epkasio. 3aKOH OTPAKEHUs CBETA.

I[Ipenomiienne cBeTa. 3aKOH IIpeJoMJICHUs cBeTa. llomHOEe BHYyTpeHHee
OTpakeHHe cBeTa. lcnonb30BaHME MOJHOTO BHYTPEHHEIO OTPa)XEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlmuza. Xom mydert B nmH3e. Omnruueckas cuctema ¢oToarnmnapara,
MHUKPOCKONAa M Tejaeckomna. [J1a3 kak onTudeckass cucreMa. biIm3opykocTs U
JTAJIBHO30PKOCTb.

Paznmoxenne Oenoro cBera B crekTp. OmnbiTel HploToHa. CroxeHue
CIIEKTpAJIbHBIX BETOB. Jlucniepcus ceera.

emoncmpauyuu
1. [IpssmonuHeiHOe pacnpOCTPaHEHUE CBETA.

2. OTpakeHue cBeTa.
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[Tonyuyenue n300paxe€HUN B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue ceera.
OnTuyecknii CBETOBO.
Xon nydeit B coOuparoliei JuH3e.
Xon Jiydel B pacCeUBarollIeH JIUH3E.
[Tonyuenue n306paxeHUN C MOMOUIBIO JIMH3.
[Tpunnun neWictBus (doToamnmnapara, MUKPOCKONA U TEJIECKOIIa.
10. Mopnens riasa.
11. Pa3znokeHue 6010 cBeTa B CHEKTP.
12. ITosmyuenue 6ey10r0 CBETa MpHU CI0KEHUHU CBETA Pa3HBIX LIBETOB.
Jlabopamopnuvie padbomst u onvimul
1. MccnenoBaHre 3aBUCUMOCTH yrjla OTPa)K€HUsI CBETOBOIO JIy4a OT yrjia
MaJICHUSL.
2. I3yueHue xapaKTepUCTUK M300pakeHUsl TIpeJIMeTa B INIOCKOM 3epKajie.
3. MccnenoBanne 3aBUCMMOCTH yTJjia NPEJIOMJIEHUsS CBETOBOTO Jiyda OT yrija
MaJIcHASI Ha TPAHULIE «BO3YX—CTEKIIO».
4. [Tonydyenue n3o0pakeHuil ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. Onpenennenre (POKYCHOTO PACCTOSIHUSI M ONITUYECKOM CUJIBI cOOUparoniei
JINH3BL.
6. OTIBITHI T10 Pa3JI0KEHUIO OE€JIOr0 CBETA B CIIEKTP.
7. ONBITBI MO BOCIPHUATHUIO IIBETAa TMPEIAMETOB MNpPU HUX HAOIIOJACHUHU Yepe3
LIBETOBBIE (PUIIBTPHI.

© © N o oW

Pa3nen 12. KBanToBbI€ siBJIeHUSI

OmnrwiTel Pe3epdopna u mimanetapHas Mojieiab atoma. Mojens atoma bopa.
HMcnyckanue u norjolieHue ceeta aroMoM. KBaHThI. JInHeNUaThie CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, 6eTa- u ramMma-uziydeHus. CTpoeHrue aTOMHOTO
sapa. HyknonHast Mosiens aToMHOTO sigpa. M30Tonsbl.

PanuoakTuBHBIE TIpeBpalieHus. Ileproa nmomypacmnaaga aTOMHBIX SIAEP.

SlnepHble peaklMU. 3aKOHBI COXPAaHEHUs 3apsiJOBOTO M MAaCCOBOI'O YMCEl.
DHeprus CBsi3u aTOMHBIX saep. CBsi3b Macchl U dHEprum. Peakuuum cuHTE3a U
nenenus siaep. Ucrounnku sHeprun CoiHIA U 3BE3I.

SAnepnass sHepretuka. J[eMCTBUSA pagUMOAKTHUBHBIX H3JIYYCHHUM HA >XHUBBIC
OpPTraHU3MBbI.

Hdemoncmpauyuu

1. CIeKTphbl U3JTYyUYCHUS U MOTJIOIICHUS.

2. CIIeKTphBI pa3IUnYHbIX ra30B.

3. CoexkTp BoJ1OpoOa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. PaboTa cu€Tunka MOHU3UPYIOIUX U3ITyUYECHUU.

6. Peructpanusi u3aydeHusi NPUPOJHBIX MHUHEPAJIOB U MPOJIYKTOB.

Jlabopamopnusie padbomst u onvimol

1. HaGmronenue CIIomiHbIX M JUHEHWYaThIX COCKTPOB HU3JIYUYCHHS.

2. UccnenoBanne TPEKOB: U3MEPEHUE YHEPTUU YACTHULBI IO TOPMO3HOMY

nyTd (no ¢pororpadusim).
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3. I3MepeHne paauoakTUBHOro (hoHa.

IHoBTOpHTEILHO-00001IA0IMI MOAYJIb

[ToBTOpUTENBHO - 0000IIAOIMIMNA MOAYJIb NIPEAHA3HAYEH JJI1 CUCTEMATHU3alMH U
000011IeHHsT TPEIMETHOIO COJEPKAHUS U OMbITA NESITEIBHOCTH, IPUOOPETEHHOTO
IIpU U3YYEHUH BCETrOo Kypca (DU3MKH, a TakXKe I HOArOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMeHy 10 (U3MKE MJIsi 00ydarolMXCs, BBHIOPABIIUX ITOT
y4eOHBINA TIpeIMET.

IIpu u3ydyeHnn HJaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NEeATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHEeUYNBAETCS JOCTUKEHUE MPEAMETHBIX
M METAaIlpeJIMETHBIX IUIAaHUPYEMBIX pE3yJbTaToB OOy4YeHHsi, (OpMHUpPYETCH
€CTECTBEHHO-Hay4YHass TPaMOTHOCTh: OCBOEHHME HAYYHBIX METOJIOB MCCIEIOBAaHUSA
SIBJICHUW TIPUPOABI YU TEXHUKH, OBJIAJCHUE YMEHUSIMHU OOBSICHITH (PU3NUECKUE
SIBJICHUS, TIPUMEHssl NOJIyYEeHHbIE 3HAaHWsA, pelaTth 3aJadyd, B TOM YHCIIE
Ka4eCTBEHHbBIE Y DKCIIEPUMEHTAJIbHBIE.

[TpuHIMOMATBHO AE€ATENBHOCTHBIM XapaKTep JAaHHOTO pas3/jeia peajiu3yeTcs
3a CY€T TOro, 4YTO Yy4YallMecs BBINOJHSIIOT 3aJaHUs, B KOTOPBIX UM
Mpe1IaraeTcs:

— Ha OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh M HAyYHO OOBSICHSTH
dbu3nveckue sIBICHUS B OKPYKAIOIIEH MPUPOJIE U MOBCETHEBHON KU3HU;
— HCIOJIb30BaTh HAy4YHbIE METOJbl HMCCIIeOBaHUSA (U3UYECKUX SIBJICHUH, B
TOM YHCJIE JJI1 IPOBEPKHU T'MIIOTE3 U MOJIYUYEHUSI TEOPETUUECKUX BBIBOJIOB;
— OOBSICHATHL Hay4YHbIE OCHOBBI Haubojee BaXHBIX JOCTHIKEHUU
COBPEMEHHBIX TEXHOJIOTUW, HAIIPUMEP, NPAKTUUECKOIO HCIIOJIb30BaHUS
pa3JIMUHBIX MCTOYHUKOB JHEPTHMM HA OCHOBE 3aKOHA MpPEBpaAllCHUS U
COXpPAHEHUSI BCEX U3BECTHBIX BUAOB IHEPTHUM.
Kaxxpas u3 TeM JaHHOrO pasjeiia BKIOYAET SKCIEPUMEHTAIbHOE HCCIIEJOBAaHHUE
oboOmaromiero xapakrepa. Pa3nen 3aBepiiaetcsi mpoBEeACHUEM AUATHOCTUYECKOU
U OIICHOYHOMN pabOTHI 32 KypC OCHOBHOM IITKOJIBI.

INJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«DPU3UKA»

HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenue yueOHOro mnpeamera «DusnMka» Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUsI JIOJDKHO OOEeCTeYnBaTh JOCTHIKCHUE CIICAYIONNX JIMYHOCTHBIX,
METAMpPeAMETHBIX U MPEAMETHBIX 00pa30BaATEIBHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe eocnumanue:

—TPOSBIICHUE WHTEpPEeca K UCTOPHU U COBPEMEHHOMY COCTOSTHHIO POCCHUMCKOM
dbu3nuecko HayKu;

—IIEHHOCTHOE OTHOIIEHUE K JOCTHKECHUSIM POCCUUCKUX YUEHBIX-(QU3UKOB.
I'pasicoanckoe u oyxoeno-upaecmeennoe 60CRUMAaAHUE.

16



—TOTOBHOCTh K aKTUBHOMY y4acTHUIO B 0OCYX JI€HUU OOIIECTBEHHO- 3HAUMMBIX U
ATUYECKUX  NOpoOieM, CBI3aHHBIX C TPAKTHUYECKUM MOPUMEHEHUEM
JIOCTUKEHUUN (PUBUKHU;

—OCO3HAaHUE BAXXHOCTU MOPAJIbHO-dTUYECKUX IIPUHILHUINOB B AEATEIBHOCTU
Y4EHOTO.

Icmemuueckoe eocnumanue:

—BOCIIPUSTHE PCTETUUECKUX KadeCTB PUZNIECCKON HAyKU: €€ TAPMOHUYHOTO
MMOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH.

Ilennocmu nayunozo nosHanuA:

—OCO3HaHUE IIEHHOCTH (PU3UUECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUA  MUpa, OCHOBBI  pPa3BUTHUSA  TEXHOJIOTUH, BaKHEUIIEUN
COCTABJISIIOLIEHN KYJIBTYPHI;

—pa3BUTHE HAY4YHOH JIFOOO3HATEJILHOCTHU, MHTEpPEca K HCCIIe0BATEIHLCKOMN
JIESITEJIbHOCTH.

Dopmuposarnue Kyibmyposl 300P08bsA U IMOUUOHAIbBHOZO

Oonazonosayuus:

—OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a JKU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTHU TMpaBuJ 0O€30MacHOro TIOBEJACHUS Ha
TPaHCIIOPTE, Ha JOPOrax, C AJICKTPUIECKUM U TEIUIOBBIM OOOpPY/IOBaHHEM B
JIOMAIIHUX YCJIOBUSIX;

—chOpMUPOBAHHOCTh HaBbIKa pediekcuu, TMpuU3HAaHUE CBOEro IIpaBa Ha
OIIMOKY M TAKOTO € MpaBa y Apyroro 4yejoBekKa.

Tpyooeoe éocnumanue:

—AaKTUBHOE y4YaCTHE B pEIICHUHW MNPAKTUYECKUX 3anady (B paMKax CEMbH,
IIKOJBI, TOPOa, Kpasl) TEXHOJOTHYECKON W COLMAJIbHOW HaIpaBJIEHHOCTH,
TpeOyYIOIMNX B TOM YHUCJIE U (PU3NUECKUX 3HAHUIM;

—MUWHTEpPEC K TMPAKTHYECKOMY HU3Yy4YCeHUI0O mnpodeccuii, CBIA3aHHBIX C
(bU3UKOI.

IKonozuueckoe gocnumanue:

—OpHUEHTAlM Ha MpPUMEHEHHE (PU3UUECKUX 3HAHUU JUISI PEIICHUs 3a71a4y B
00JIaCTH OKpY KaIOIIEH Cpelbl, TUIAHUPOBAHUS MOCTYIKOB M OILICHKH UX
BO3MOHBIX MOCJIEICTBUM IJIs1 OKPYKAOUIEU CpENBbI;

—OCO3HaHHE TJI00ATBHOTO XapaKTepa JKOJOTHUECKUX NpolJeM u myTer ux
pelIeHUs.

Aoanmauusn ooyuarOuLe2ocsa K U3MEHAIOU{UMCA YCA0BUAM

COUUANIBHOU U RPUPOOHOU CPEObL.

—TMOTpeOHOCTh BO B3aMMOJICHCTBUHM TPHU BBHITIOJHCHUHM HWCCICIOBAHUN U
MPOEKTOB (PU3NUECKOW HAIPABICHHOCTH, OTKPBITOCTHh OMNBITY W 3HAHHUSAM
JIPYTHUX;

—TIOBBIIIIEHUE YPOBHA CBOE€H KOMIETEHTHOCTH 4epe3 MPAKTUYECKYIO
NESITeIbHOCTD;

—OTpeOHOCTh B POPMUPOBAHUU HOBBIX 3HAHUW, B TOM 4HCIie (OPMYITUPOBATH
UJIeU, TOHATHUS, TUMNOTE3bl O (PU3UYECKUX OOBEKTAX U ABJICHUSX;

—O0CO3HaHue ACPUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JIaCTH
buzukuy;
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—IUJIAaHUPOBAHUE CBOETrO PA3BUTUS B INPUOOPETEHUH HOBBIX (PUMUECKUX
3HAHUU,

—CTPEMJICHUE AaHAJIM3UPOBATh U  BBIABIATH B3aUMOCBS3U  IPUPOIBI,
o0miecTBa U 3KOHOMHMKH, B TOM YHCJIE C HMCHOJb30BaHUEM (PU3NUECKUX
3HAHUU,

—OIICHKAa CBOUX JEHUCTBHM C YYE€TOM BIMSHUA Ha OKpPYXXaAIOIIYyI cpeny,
BO3MOYHBIX I'TOOAJbHBIX MOCJIEJICTBUMH.

METANPEIMETHBIE PE3YJIbTATDI

YHuBepcanbHble O3HABATENbHBIE ICUCTBUS

bBa3zoevie nocuueckue oeiicmeust.

—BBIIBJIATh U XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKU O0OBEKTOB (SIBJICHUN);

—YyCTaHaBJIMBAaTh CYIIECTBEHHBI MNpPHU3HAK KJIacCU(pUKAIIMU, OCHOBAHUS JJIs
0000I11IeHUsI U CPABHEHUS;

—BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUYMS] B paccMaTpUBaeMbIX (akTax,
JTAHHBIX U HAOJFOACHUSX, OTHOCSIIUXCS K (DU3UUECKUM SIBICHUSIM;

—BBISIBJIATh MPUUYUHHO-CJICJICTBEHHBIC CBSI3U MPHU U3YUYCHUHU (PU3UYECKUX SIBICHUMN
M T[OpOLIECCOB; JieJaTh BBIBOJABI C HMCHOJBb30BAHUEM JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTAaTh THUIOTE3bI O B3aUMOCBSI3SIX
bU3NYEeCKUX BEIINYHH;

- CaMOCTOSATEJIBHO BBIOMpATh CIOCOO pemieHus y4eOHOUM (u3nueckor 3anauu
(cpaBHEHUE HECKOJILKHX BapUAHTOB PEIICHUS, BEIOOp HanbOoJee MOAXOISIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPHUTEPHUEB).
ba3zoevie uccnedosamenbckue oeiicmeust:

—HCHOJb30BaTh BOIIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT TO3HAHMUS;

—TPOBOJUTH IO CaMOCTOSITEIPHO COCTAaBJICHHOMY IUTIaHY OIIBIT, HECIIOKHBIN
dbu3nYeCKu YIKCIIEPUMEHT, HEOOIBIIIOE UCCIIeJOBAaHUE (PU3UICCKOTO SBIICHHUS;

—OIlCHUBaTh HAa NOPUMEHUMOCTh H  JOCTOBEPHOCTh  HWHOOpPMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCJICJOBAaHUS WITH IKCIICPUMEHTA;

—CaMOCTOATENIFHO (OPMYIHUPOBATh OOOOIICHUS M BBIBOABLI IO pe3yibTaTaM
IPOBEIEHHOTO HAOIFOJCHMSI, OMBITA, UCCIICIOBAHMS;

—IPOTHO3UPOBATh BO3MOKHOE JaJIbHENIIIee pa3BUTHE (HU3NIECKUX MPOIECCOB, a
TaK)X€ BBIJIBUTATh MPEAIOJI0XKEHUS 00 WX Pa3BUTUM B HOBBIX YCIIOBUSX H
KOHTEKCTax.

Paooma ¢ unpopmauueir:

—TIPUMEHATh Pa3JINYHbIC METOJIbl, HHCTPYMEHTHI W 3aIlpOCHl MPHU IIOUCKE U
otbope wHPOpPMAIMU WM AAHHBIX C YYETOM TIPEUIOKEHHOW YyUeOHOU
dbu3udeckom 3agaun;

—aHaJIN3UPOBaTh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH WH- (HOPMAIUIO
pa3sIUYHBIX BUIOB U (OPM MIPEACTABICHUS;

—CaMOCTOSITEJILHO  BBIOMpAaTh ONTUMAJIBHYIO (QOpMy  MpPEACTaBICHUS
vHpOpMAIIMY ¥ WUIIOCTPUPOBATH pemaeMble 3a/1audl  HECJIOXKHBIMHU
CXeMaMH, TuarpaMmMamMu, HHOU rpauKkoi 1 ©X KOMOWHAITASIMH.

YHuBepcajbHble KOMMYHUKATHBHbIE JeficTBHS
Oobuwenue:
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—B X0/J1¢ 00CYyXJIeHUs yueOHOro Matepuaia, pe3yiabTaToB J1abopaTOPHBIX paboT U
MIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYXAaeMO# TEMbI U BBHICKA3bIBATH
UJICH, HAIlCJICHHBIC Ha pEIICHWE 3aJa4u U MOAACpKaHUEe OJaroKeIaTeIbHOCTH
OOIICHHUS,

—COMOCTAaBJISAITh CBOW CYXICHHUS C CYXICHUSIMU JPYyTUX YYaCTHUKOB
nUaiora, OOHapy>XUBaTh PA3IUYNE U CXOJICTBO MO3UIIUA;

—BBIpa)XXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

—yOJUYHO TIPEACTABIISTh PE3YJbTAThl BBIMOJHEHHOTO (U3UYSCKOTO OIBITa
(?KCTIepUMEHTAa, UCCIICIOBAHUS, IPOCKTA).

Coemecmmuas oeamenvrnocms (CcompyoHuuecmaeo):

—TIOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMAaHJHOW W WHAWBHUIYaJTbHOMN

paboThI IpH PENICHUN KOHKPETHON (hU3UICSCKON MPOOICMEI;

IMIPUHUMATH 1IeJIM COBMECTHOM JESATEIIbHOCTH, OPTraHW30BBIBATh JICHCTBUSA IO €€
JTOCTH)KCHUIO: paclpeleaTh pOJu, O00CYXKJaTh TNPOIECChl M PE3YyJIbTAThI
COBMECTHOM paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

—BBITNIOJHATh CBOIO YacTh paOOTHI, JOCTHTas Ka4yeCTBECHHOrO pe3yjbTaTa 1o
CBOEMY HAIPaBJICHUIO M KOOPJAHHHUPYS CBOM JICHCTBUS C APYTUMHU YJICHAMU
KOMAaH/IbI;

—OIICHUBAaTh Ka4eCTBO CBOCTO BKJIaja B OOMIWH NPOAYKT IO KPUTCPHSIM,
CaMOCTOSTEIBHO C(POPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSL.

YHuBepcajgbHbIe peryJsaTUBHbIC 1eUCTBUS

Camoopzanuzayus:

—BBISABIISITh TPOOJIEMBI B KU3HEHHBIX M YyYEOHBIX CUTYyalUsIX, TPEOYIOIHNX
JUTSL pelieHust PU3ndecKux 3HaHUH;

—OpPHUEHTUPOBATHCS B  Pa3JIMYHBIX  MOAXOJAaX  TIPUHSTHS  pElIeHUH
(MHOUBUIyAIbHOE, TIPUHSITHE pEIIEHUs B TpYyINIe, MNPUHITHE pEIICHUU
rpymnrom);

—CaMOCTOSTEIILHO COCTAaBJISITh AJITOPUTM pelIeHUs (PU3UYECKOUN 3a/lauu WU
IUTaHA WCCIIEIOBAaHUS C YYETOM MMEIONIMXCS PEecypcoB M COOCTBEHHBIX

BO3MOXHOCTEH, apryMEHTHPOBATH IIpe/ijlaraéMbl€ BapUAHTHI PEIICHU;
—JIe7IaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxoumpons (pegprexcus):

—IaBaTh aJCKBATHYIO OLCHKY CUTYyaIllH U IIpeJjiaraTh IIaH €€ N3MCHCHHUS;

—O0OBICHSITH IPUYNHBI JOCTHIKECHUS (HEIOCTHIKEHUS) pe3yIbTaTOB
e TEAbHOCTH, JaBaTh OLICHKY HIPUOOPETEHHOMY OIIBITY;

—BHOCHTb KOPPEKTHBBI B ACATEIHHOCTH (B TOM YHCJAC B XOJ BBITOJHECHHUS
(U3UYECKOr0 HCCIIEIOBAaHUS WM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,

HU3MCHHUBIINXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OIHI/I6OK, BO3HHKIIHUX pr,[[HOCTCfI;
—OLOCHUBATb COOTBCTCTBUC PC3yJibTaTa LUCJIMU U YCIOBHUAM.

IMouuonaibublit uHmMeLIeKmM.
—CTaBUTh ceOs HA MECTO JAPYroro 4eJgoBeKa B XOA€ CHOpa WU AUCKYCCHH Ha

Hay4YHYIO TeMY, TIOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.
IHpunsamue ceosn u opyzux:
—Mpu3HaBaTh CBOE MPaBO Ha OMIMOKY TPU pEIICHUU (PU3NYECKUX 3a7ad WU

B YTBCPIKACHHUAX HAa HAYYHBIC TCMbI M TAKOC >KC IIPaBO APYTOIO.
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NPEAMETHBIE PE3YJIbTATBI

7 Kjaace

[IpenmetHbie  pe3ynabTaThl Ha  0a30BOM  ypPOBHE  JIOJKHBI  OTpa)kaTh
chopMUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHUM:

—HWCHOJIb30BaTh  MOHATHUSA: (PUUYECKHE U  XUMHUYECKHE  SIBJICHUS,
HaOJII0JICHUE, SKCOEPUMEHT, MOJIeNIb, TUIIOTE3a; €IUHUIIBI (HU3UUECKUX
BEJIMYMH; aTOM, MOJIEKYyJla, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KUAKOE, Tra3zoo0pa3Hoe); MEXaHW4YeCKoe  JIBMKeHHe  (paBHOMEpPHOE,
HEpPAaBHOMEPHOE, MPSIMOJIUHEWHOE), TPACKTOPHS, PABHOACHUCTBYIOIIAsI CHI,
nedopmamus (ynpyras, IUlacTU4YecKasi)), HEBECOMOCTb, COOOIaroIuecs
COCY/IbI;

—pa3nu4ath sBieHus (aqud@y3us; TEnIoBoe MBUXEHUE 4YacTUI] BEIIECTBA;
paBHOMEpPHOE JIBUKEHHUE; HEpPaBHOMEPHOE JIBUDKCHHUE; WHEPIIHS;
B3aUMOJICMCTBUE TEJI;, PABHOBECHUE TBEPABIX TEI C 3aKPEIIJIEHHOU OCBIO
BpallleHUs; Tepenadya JaBJeHUs TBEPABIMU TEIaMHU, KUJIKOCTAMU M Ta3aMmu,
aTMoc(epHOe JaBJCHHE; IUIaBaHUE TEJI; MPEBpAlICHUs MEXaHUYECKOU
SHEPruM) TI0 OINHUCAHUI0O HMX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIONIUX JaHHOE PU3NIECKOE SIBJICHUC;

—pacmo3HaBaTh  MOPOSIBJICHUE  M3YUYEHHBIX  (U3BHUUECKUX  SIBJICHUM B
OKpY’KaroleM MHpEe, B TOM 4YHcCJIe (PU3UYECKHE SBJICHHUS B TIPUPOJE:
IIPUMEPBI JIBUKEHHUS C pPa3JIMYHbIMUA CKOPOCTSMHM B JKMBOW U HEXKHUBOU
NpUpPOAE; JACWCTBUE CWJIBI TPEHUS B TMPUPOJAE M TEXHUKE; BIHUSHUE
aTMoc(epHOT0 JaBJICHUS Ha >KHBOW OpraHu3M; MJaBaHUE pbIO; phlUaru B
TeJIe 4YeJIOBEKa; MPU 3TOM MEPEeBOAUTHh MPAKTHUYECKYIO 3a7a4yy B y4eOHYIO,
BBIJICJIATH CYIIIECTBEHHBIE CBOMCTBA/IPU3HAKU (DU3UUECCKUX SBIICHUIA;

—OIKUCHIBaTh HW3YyYEHHBIE CBOWCTBA TE€l W (PU3HMUECKHUE SIBJICHUS, HCIIOIB3YSI
dbuznyeckue BeJIUYUHBI (Macca, 00BEM, MIIOTHOCTHh BEIIECTBA, BPEMSI, MYTh,
CKOPOCTb, CPEAHsISI CKOPOCTh, CHJIa YNPYrOCTH, CHUJIA TSHKECTH, BEC Tela,
cuJia TPEHHUs, aBJIEHUE (TBEPIOTO Tena, )KUAKOCTH, I'a3a), BhITAJIKUBAIOIIAS
cujia, MexXaHuuyeckass padoTa, MOIIHOCTb, MJIE€YO CHJIbl, MOMEHT CHUJIHI,
K0P (GHUIIMEHT TIOJE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIMAJIbHAsl DJHEPrus); IMpU ONHWCAHWM TMPABUIBHO TPaKTOBAaTh
(bu3UIECKU CMBICIT MCTIOJIL3YEMBIX BEIIMUYHH, UX OOO3HAUCHUS U €IUHUIIBI
dbuznyecKknx BEJIUYWH, HAXOAUTh (POPMYJIIBI, CBSA3BIBAIOIIUE JAHHYIO
(GU3NYECKYI0O BEIMYWHY C JPYTHUMH BEIWYUHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (DM3UYSCKUX BEIIMYNH;

—XapaKTepU30BaTh CBOWCTBA TeJ, (U3HMYECKHUE SBJICHUS H TIPOIECCHI,
HMCHOJIB3Ysl TIpaBUjia CJIOXKEHUs cull (BIOJb OJHOW IpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, NMpaBUJIO paBHOBecus phryara (0Os0Ka),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3AKOH COXPAHEHHUSI MEXAaHUYECKOW dHEPTHUHU;
MpyU 3TOM JlaBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3aIlHUCHIBATH €rO0
MaTEMAaTUYECKOE BhIPAXKEHUE;

—OOBIACHITh (PUBUYECKHUE SIBJICHUS, IIPOLECChl W CBOWCTBAa TEJ, B TOM
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4YHMCJIE U B KOHTEKCTE CUTyallMd MPAKTHUKO - OPUCHTUPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE u3 1—2
JIOTUYECKUX IIaroB ¢ omopoi Ha 1—2 u3ydYEeHHBIX CBOMCTBAa (U3UUECKUX
SIBJICHUM, (U3UYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

—pemath pacuéTHble 3adayud B 1—2 JeUCTBUS, UCIONb3YS 3aKOHBI H
dbopmyIibl, cBs3bIBalOIIME (PU3NUECKUE BEJIWYMHBI: HAa OCHOBE aHaliu3a
YCJIOBUSI 3aJa4yd 3alUChIBaTh KpPAaTKOE YCJIOBUE, MOJICTABIISITh (DU3UUECKUE
BEJIMYMHBI B (OpMydbl W TIPOBOJUTH pacy€Thl, HAXOAUTHh CIPABOYHBIC
JIaHHBIC, HEOOXOJMMBIEC IJIsi PEIICHUs] 3ajad, OIICHUBATh PEATUCTUYHOCTh
MOJY4eHHOU (PU3NYECKON BEJIMYUHBI;

—pacmno3HaBaTh MOPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh MOpU TTOMOIIHU
GU3NYECKUX METOJIOB; B OIMMCAHUM HCCJICIOBAHUS BBIJCISITH MPOBEPSIEMOE
MPEAToI0XKeHUEe (TUIIOTE3Y), pa3jinuyaTh U UHTEPIPETUPOBATh MOJYUYCHHBIN
pe3yJibTaT, HAaXOJAUTh OIMMOKU B XOJI€ OIbITA, JA€JaTh BBIBOJBI MO €ro
pe3yJibTaTtam;

—TMPOBOJUTH OMBITHI MO HAOIIOASHUIO (PU3UYECKUX SIBJICHUN WU (PU3UYECKUX
CBOHCTB Tell: (OpMYJIHUPOBATh TPOBEPSIEMBIC MPEJNOJIOKEHUS, COOUPaATh
YCTAaHOBKY W3 TMPEJJI0KEHHOTO OOOpYJOBaHHUS, 3allUChIBaTh XOJ ONBITA H
dhopMyIUpOBaTh BBIBO/IBL;

—BBINOJIHSITH MPSMbIC U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Teja, 00béMma,
CUJIBI M TEMIIEPATYPHI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U U(GPOBBIX TPUOOPOB;
3alUChIBaTh IMMOKa3aHUs MNpPUOOpPOB ¢ Y4ETOM 3aJaHHOW aOCOJIIOTHOMU
MOTPEUIHOCTH U3MEPEHUN;

—IPOBOJAUTh HCCJIEOBAaHUE 3aBUCHUMOCTU OJHOW (U3MYECKON BEIIUYUHBI OT
JIpyrod C UCIOJIB30BAHUEM TMPSMBIX H3MEPEHUM (3aBUCUMOCTH MYTH
pPaBHOMEPHO ABWDKYIIECTOCS Teja OT BPEMEHHU JBUMXKCHUS Teja; CUJIbl TPCHUS
CKOJIB)KCHUSI OT Beca Tella, KadecTBa OOpabOTKHM TIOBEPXHOCTEH Teln u
HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUJIOMIAAA COIPUKOCHOBEHUS TEJ; CHJIbI
YOPYTrOCTH OT YAJWHEHHS TIPYKUHBI; BBITAIKUBAIONIEH CHIIBI OT OOBEMa
MOTPY>KEHHONW YacTH TeJla U OT IUIOTHOCTU KUJIKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTHA Te€Jia, OT TJIyOWHBI, HA KOTOPYIO TIOTPY>KEHO TEJI0; YCIOBHUU
TUTAaBaHUSI TEJI, YCJIOBUM paBHOBECHs pbluara U OJOKOB); y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO  HCCJIEeJOBaHUsSI, COOWpaTh YCTAaHOBKY U
BBITIOJTHAThL W3MEPEHUS, CIEAys NpeAIoKeHHOMY TMiaHy, (UKCHUPOBATH
pe3yJbTaThl TOJYYCHHOW 3aBUCUMOCTH (PU3UUECKUX BEJIWYUH B BHJIC
MPEUTOKEHHBIX TaONUIl W TpaduKOB, AEIaTh BBIBOALI MO pe3ylibTaTaM
HCCJIEeAOBAHUS;

—TMPOBOAUTH KOCBEHHBIC M3MEPEHUS (U3NIECKUX BEIMYUH (TIJIOTHOCTH BEIIECTBA
JKUIKOCTH W TBEPAOrO TEJla; CUjia TPEHUSI CKOJbKEHUS;, JAaBJICHHUE BO31yXa;
BBITAJIKMBAIONIAsl CUJIa, JEUCTBYIOIIAsl HA MOTPYXEHHOE B YKUJIKOCTh TEJO;
KOA((PUIIMEHT TI0JE€3HOTO JIEUCTBUSI MOPOCTBIX MEXAHU3MOB), CIEAYys
MPEAI0KEHHON MWHCTPYKIHUU: MPU BBINOJIHEHUU HW3MEPEHUM coOUpaTh
DKCIECPUMEHTAIbHYIO0 YCTAHOBKY M  BBIYUCIISITh 3HAYEHUE HMCKOMOM
BEJIMYUHBI;
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——co0moaaTh MpaBujla TEXHUKH O€30IacHOCTH Hpu pabdore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

—YyKa3bpIBaTh MPUHIMUIBI ACUCTBHUS TPHUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCY/Ibl, 0apOMETp, pblyar,
MOIBMKHBIA M HEMMOABMKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;

—XapakTepu30BaTh NPUHLMUIB JACUCTBUS M3YUYEHHBIX npuodoOpoB H
TEXHHYECKUX YCTPOHCTB C OIMOpOH Ha UX onucadus (B TOM YHCIE:
MOMIIUIHUKNA, YCTPOWCTBO  BOJOMPOBOJAA, THIAPABIMYECKHN  TIpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBONW HACOC, apEOMETP), UCIIOIb3Ysl 3HAHUS O
cBOMcCTBax (PU3UYECKUX SBICHUN M HE0OXOJuMble (U3NYECKUE 3aKOHbI U
3aKOHOMEPHOCTH;

—IPUBOAUTH NPUMEPHI / HAXOIUTh HH(POPMAIIHIO O TPUMEPAX MPAKTUYESCKOTO
WCIIOJIb30BaHUs (HU3WUECKUX 3HAHWH B TMOBCEIHEBHOW IKU3HU IS
obecrieueHUs OE30MAaCHOCTH TPHU OOpaIIeHUU ¢ MPUOOpPaMH U TEXHUUIECKUMU
yCTpOHCTBaMU, COXpAHEHUS 3J0POBbs U COOIIOAEHUS HOPM PKOJIOTMYECKOTO
IIOBE/ICHUS B OKPYIKAIOIIEH cpelie;

—OCYHICCTBIISITh OTOOp HWCTOYHHKOB wWH(popmanmu B cetd HVHTEpHET B
COOTBETCTBHHM C 3aJJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIUXCS
3HAHUHA U IMyTEM CPaBHEHUS PA3JTUYHBIX HCTOYHHKOB BBHIACISATH HHGOPMAIIHUIO,
KOTOpas SIBIIIETCS. MPOTHBOPEYNBOU MIJTH MOXKET OBITh HEJIOCTOBEPHO;

—MUCHOJb30BaTh INPHU BBIINOJIHEHUN Y4Ye€OHBIX 3aJaHUN Hay4YHO-HOILYJISIPHYIO
JUTEPATYPY (PU3UYECKOTO COAEpPkKAaHUS, CIPABOUYHBIE MAaTEpPHUANbI, PECYpPCHI
cetu UHTepHeT; BmageTp OpuU€MaMM  KOHCHEKTUPOBAHMUS  TEKCTa,
npeobpazoBaHus HHGOPMALMH U3 OJJTHONW 3HAKOBOW CUCTEMBI B IPYTYIO;

—Co037]aBaTh COOCTBEHHBIE KpaTKHWE IHChMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBEe 2—3 HCTOYHMKOB HHpOpMAIMU (PU3UYECKOr0 COJICpKaHHUS, B TOM
qucliie myOJIMYHO AeNiaTh KpaTKUe COOOIICHUSI O pe3yJibTaTax MPOEKTOB WU
YU4EOHBIX MCCIIEOBAHUN; MPU HSTOM TI'PaMOTHO MCIIOJIB30BATh HM3YUYECHHBIN
MOHATUWHBIA  ammaparT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHUE
MpE3CHTAIUEN;

—TMpU BBIMIOJTHEHUH YYEOHBIX TMPOEKTOB U HCCJIEIOBAHWN pacIpenesisiTh
00sI3aHHOCTH B TPYyNIIE B COOTBETCTBUU C TOCTABJICHHBIMHU 3aJlavyaMH,
CIICINTh 3a BBINIOJJHEHHWEM T[JIaHa JIEWCTBHH, aJEKBAaTHO OIICHUBATH
cOOCTBEHHBIM BKJIA/T B JIEATEIbHOCTh TPYTIIIBL; BBICTpanBaTh
KOMMYHHUKAaTHBHOE B3aUMOJICUCTBHUE, YUUTHIBASI MHCHUE OKPY KAFOIIIHX.

8 kaace

I[IpenmeTHble  pe3yabTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI — OTpakaTh
c(popMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

—MWCIIOJB30BaTh MOHSATUSA: Macca U pa3Mephbl MOJIEKYJ, TEIJOBOE JBHUKCHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAJIMUYECKUE U
amopdHBIC TEJIa, HACBIIICHHBIM ¥ HEHACBIIIICHHBIN Map, BIa)KHOCTh BO3/1yXa;
TeMIepaTrypa, BHYTPEHHSSI YHEPTUsl, TEIUIOBOW JBUTATElIb, 3JIEMEHTAPHBIN
AICKTPUICCKUMN 3apsiji, SJIEKTPUUECKOE ITI0JIe, IPOBOAHUKUA U IHAJICKTPHUKHU,
MOCTOSIHHBINA AJIEKTPUYECKUN TOK, MAarHUTHOE I10JIE;
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—pas3auyaTh SABJIEHUS (TEIUJIOBOE pacUIMpeHHe/c)kaThe, Temionepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAaHUE, KaNWUISIPHBIE SIBJIEHUS, HCIIApEHUE,
KOHJICHCAllMsl, T[UJIaBJCHHUE, KpuUcTauiu3amusi (OTBEpJEeBaHUE), KUIICHUE,
Teruionepenaya (TermIONpOBOIHOCTh, KOHBEKILIUS, M3JIYYEHHUE); BJIEKTpU3alUs
T€JI, B3aUMOJICHCTBUE 3apsIOB, JEUCTBUSA SJIEKTPUUYECKOrO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICICTBME MArHUTOB, JIEUCTBME MArHUTHOIO MOJISI HA
MPOBOAHUK C TOKOM, OJJIEKTPOMAarHMWTHasT WHIAYKIHSA) MO OINHUCAHUIO HUX
XapaKTEepHBIX CBOMCTB U Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX IaHHOE
(buznyeckoe sIBICHUE;

—pacrno3HaBaTh  IPOSIBJIEHME  WU3YUYEHHBIX  (QU3UUYECKUX  SIBJCHUH B
OKpYy’)KarolieM MHUpe, B TOM 4YHcCJI€ (PU3UYECKHE SBIEHUS B MOPUPOJIE:
MOBEPXHOCTHOE HATSI’)KEHUE U KANWJUJISIPHBIE SBJICHUSI B IPUPOJIE, KPUCTAIIbI
B mnpupoje, uzinyudenue CoiHIa, 3aMep3aHUE BOJIOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHUE pPOCHI, TyMaHa, HHEs, CHera; 3JJeKTPUYECKHUE SBJICHUS B
atMocdepe, IJIEKTPUYECTBO >KUBBIX OPraHM3MOB; MAarHUTHOE ToJjie 3eMJIH,
Npeid MOJIOCOB, POJb MAarHUTHOTO MOJISI JUISL KU3HU Ha 3eMile, TOJISIpHOE
CHUSIHUE; IPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B YUEOHYIO, BBIACHISATH
CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKHU (PU3UUECKUX SIBJICHUMH;

-  ONHUCHIBATh M3YYCHHBIC CBOWCTBA TeI M (PU3UYCCKHUE SIBJICHHS, HCIOJb3Ys
(u3nYeCKUEe BEJIIMYMHBI (TEMIlepaTypa, BHYTPECHHSS YHEPrHs, KOJIUYCCTBO
TEIUIOTHI, YAeJIbHAas TeIIIOEMKOCTD BEIIECTBA, YAeJIbHAs TEIJIOTa IJIaBICHUS,
ylieJbHas TeIioTa napoodpa3zoBaHus, yAedbHasl TEIUIOTa CrOpaHus TOIUINUBA,
KOA((GUIMEHT TI0JE3HOrO JSHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEIIbHAs
BIQXXHOCTh BO3JlyXa, OJJIEKTPUUECKUM 3apsj, cujia TOKa, JJIECKTPUUYECKOe
Hamnps>KeHUWe, COMPOTUBIIEHUE MPOBOJHHUKA, YJEIBHOE  COMNPOTHUBJIICHUE
BEIllECTBa, padoTa W MOIIHOCTh DJIEKTPUYECKOrO TOKa); MNPU OMUCAHUU
MPaBWJIBHO TPAaKTOBaTh (PU3UUYECKUM CMBICIT HCIOJIb3yEMbIX BEJIWYHH,
000O3HAUEHUSI W CIUHUIILI (QU3UYECKUX BEJIHUYHH, HAXOJAUTh (OPMYIIBI,
CBSA3BIBAIONINE JAaHHYIO (PU3HMUYECKYIO0 BEIMYMHY C JPYTUMH BEJIWYHHAMH,
CTPOUTH TpaPuKU N3YyUESHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEJINYUH;

—XapaKTepU30BaTh CBOWCTBAa TeJ, (U3UYECKHUE SIBICHUS H IIPOIIECCHI,
WCTIONB3YsSI OCHOBHBIC TIOJOXKEHUSI MOJIEKYJISPHO-KMHETHYECKOW TEOpUH
CTPOCHUSI BEIIECTBA, MPHUHIIMIT CYMNEPHO3UIUUA ToJied (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma Jj1s ydacTKa IIeIH, 3aKOH
Jxoynsi—Jlenna, 3aKOH COXpaHEHHUS YHEPrUH; MPH ITOM JaBaTh CJIOBECHYIO
GhOpMyYIHPOBKY 3aKOHA M 3aMMHUCHIBATH €TI0 MAaTEMAaTHYECKOE BhIPAKECHUE;

—OOBSICHATh (PU3UYECKHE MPOIECChl W CBOWCTBA TEJ, B TOM YHCJIEC U B
KOHTEKCTE€ CHUTyalluii TPAKTHUKO-OPUCHTUPOBAHHOTO XapakTepa: BBISBIATH
MIPUYHUHHO-CJIEJICTBEHHBIC CBSI3U, CTPOUTHh OOBICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ omopol Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3WUCCKUX SIBICHUM,
(bu3nIEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

—pemathk pacu€THbIE 3amaduud B 2—3 JCWCTBUS, WCIOJB3YyS 3aKOHBI U
dbopmynbl, CBs3BIBaroNHe (U3NYSCKUE BEJIWYMHBI: Ha OCHOBE aHaJlM3a
YCIOBHUSI 3aJadyd 3aluChIBaTh KpPaTKOE YCIIOBHUE, BBISIBIATH HEIOCTATOK
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JIAHHBIX JJISI pELIEHUs 3a/1auM, BBIOUPATh 3aKOHBI U (DOPMYJIbl, HEOOXOIUMBIE
JUIsl €€ pelIeHus, MPOBOAUTh PACUYEThl U CPABHUBATH MOJIyYEHHOE 3HAUCHHUE
(pu3nYECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;

—pacrno3HaBaThb IPOOJIEMBbI, KOTOPbIE MOXHO pPEUIUTh MpPU HOMOIIHU
(u3nYEeCKUX METOJOB; HCHOJb3ys OINUCAHUE WCCIEIOBAaHUs, BbIJIEISAThH
IIPOBEPSIEMOE MPEIIOJI0KEHNE, OLIEHUBATD IIPABUIBHOCTH MOPSAAKA IIPOBEACHUS
HCCIEN0BAHMS, 1€JIaTh BbIBOJBI;

—TPOBOJIUTH OIBITHI 110 HAOIIOACHUIO (PU3UUCSCKUX SBJICHUN WA (U3UICCKUX
CBOMCTB TeJ (KallMJUISAPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JlyXa OT €ro
00bE€Ma, TeMIIepaTypbl; CKOPOCTH IpOIlecca OCThIBAHHS/HATPESBAHUS IIPHU
M3JIYYeHHH OT I[BETA W3JTyYarOIICH/TTOTJIOMAIOIICH TOBEPXHOCTH; CKOPOCTH
VCITAPCHHUS BOJBI OT TEMIEPaTyphl KUJIKOCTH M IUIOMIAIH €€ IMOBEPXHOCTH;
DJICKTPU3AIMS TEJI W B3aUMOJICHCTBHUE  JJICKTPUYCCKHUX  3apsiJiOB;
B3aMMOJICHCTBUE IMOCTOSIHHBIX MAarHUTOB, BH3yajM3allMs MarHUTHBIX ITOJICH
IMOCTOSIHHBIX MAarHUTOB; JICHCTBUS MArHUTHOTO MOJIsI Ha MPOBOJHHUK C TOKOM,
CBOMCTBA DJJICKTPOMAarHuTa, CBOWCTBA DJIEKTPOJBUTATENSA IMOCTOSIHHOTO
TOKa): (OPMYJIHPOBATH IPOBEPAEMBIC TIPEITOI0KEHUSI, COOMPATh YCTAHOBKY M3
PEUI0KEHHOTO O0OpY/I0BaHHs; OMUCHIBATHL XOJ OMNbITa U (POPMYJIHPOBATH
BBIBOJIbI,

—BBIMIOJHATL TMPSIMBIC HM3MEPEHUS TEMIICPaTyphbl, OTHOCHUTEIBHON BIAXKHOCTH
BO3/yXa, CHJIbl TOKa, HANPsSHKEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX
IPpUOOPOB ¥ JATYUKOB (PUBMYSCKUX BEIHYMH; CPaBHUBATH PE3YJILTAThHI
M3MEpEeHH ¢ yu4éTOM 3aJJaHHOMN a0COIIOTHON MOTPEITHOCTH;

—IPOBOJIUTH MCCIICIOBAHUEC 3aBUCHUMOCTH OJHON (DU3MYECKOW BEIHYHUHBI OT
JIPYroii ¢ UCIIOJb30BAHUEM IPSAMBIX H3MEPEHHI (3aBUCHMOCTH COIPOTHUBIICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJM IIOMEPEYHOr0 CEUYCHHUS M YAEIHHOTO
COIIPOTHUBIICHHUS BEIECTBA MPOBOAHUKA; CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJIHUK,
OT HampsOKCHHST Ha IMPOBOJHHUKE; HCCIEAOBAHHE IIOCIACIOBATCILHOIO U
napajaieIbHOrO COCIUHECHHI IPOBOJHUKOB): IUIAHUPOBATH MCCJICIOBAaHUE,
cobupaTh YCTAHOBKY U BBIITOJIHATH H3MEPEHUS, CIACIYsS MPEII0KCHHOMY ILIaHY,
(bUKCUpPOBAaTh pe3yabTaThl IIOJYYCHHOH 3aBUCUMOCTH B BHJEC TaOauIl U
rpauKoB, JIeJIaTh BBIBOJIBI 110 PE3yIbTaTaM HCCIICIOBAHMUS;

—IPOBOAUTh KOCBEHHBIC H3MEPCHHSA (HU3MYCCKUX BEIWYUH  (yAciabHas
TEILIOEMKOCTh BCIIICCTBA, COMPOTUBJICHUE MPOBOIHHUKA, pabd0Ta U MOIIIHOCTH
3JIEKTPUYECKOTrO TOKa): IUTAaHUPOBATH W3MEPCHUS, cobupartsh
AKCIIEPUMEHTAILHYIO YCTAHOBKY, CJCOYS IIPC/IOKECHHOW HWHCTPYKIUH, H
BBIYHCIISITH 3HAYCHUE BEJIMYMHBI;

—Cco0I0aaTh IpaBUjia TEXHHKH O€30IacHOCTH IpHU padoTe ¢ J1adopaTOpHBIM
000pyI0BaHHUEM;

—XapakTepu30BaTh MNPUHIUIIBI JAECHUCTBUS U3Y4YECHHBIX npubopoB u
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMHUCaHUS (B TOM YHUCIIE: CUCTEMA
OTOIUICHUSI JIOMOB, TUTPOMETP, MapoBasi TypOUHa, aMIepPMETP, BOJIBTMETP,
CUETYUK DJICKTPUUYECKOW DHEPruu, IJIEKTPOOCBETUTEIbHBIE MNPUOOPHIL,
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HarpeBaTeJIbHbIC AJIEKTPONPUOOPHI (mpumepsnl), DJIEKTPUYECKUE
MPEOXPAHUTENHN; IICKTPOMArHUT, JIEKTPOJBUIATEIb MOCTOSIHHOTO TOKA),
WCIIOJb3ysl 3HAHHUS O CBOWCTBAX (PU3MYECKUX SIBICHUH U HEOOXOJIUMBIE
(puznyeckre 3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOIMCTBA U U3MEPUTEIbHbIE TPUOOPHI
[0 CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (KHUJIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTrOpaHus, 3JIEKTPOCKOIL,
peoCTaT); COCTABIATh CXEMbI DJIIEKTPUUECKUX LIENEeN ¢ MOCIeq0BaTEIbHBIM U
IapajijIeJIbHbIM COEAUHEHHEM 3JIEMEHTOB, Pa3jiMyas YCJIOBHbIE OOO3HAYEHUS
3JIEMEHTOB JJIEKTPUUYECKUX LIETIEH;

—MPUBOJNUTH TPUMEPH/HAXOAUTh HWHGOPMAIMIO O MpUMEpax MPAKTUYECKOTO
UCMOJIb30BaHUsl (PU3NUYECKUX 3HAHUI B MOBCEAHEBHOW XU3HU JJIsI 0OECTIeYEHUs
O0e3onmacHOCTH Npu  oOpalieHud C npudbopaMu U TEXHUYECKHUMU
yCTpONCTBaMU, COXpaHEHUS 3JI0POBbS U COOJIOJCHUS HOPM IKOJIOTUYECKOTO
NOBE/ICHUS B OKpYXKaIOIIeH cpele;

—OCYILECTBIISITh TMOUCK HHPOpMauuu  (QU3UYECKOTO  COJAEpPKaHUS B CETH
NHTepHEeT, HAa OCHOBE HMEIOIIUXCS 3HAHUW W MyTéM  CpaBHCHUS
JOTIOJTHUTEIIPHBIX HWCTOYHHMKOB BBIICISATH HWH(OpMAIUIO, KOTOpas SBISICTCS
MIPOTUBOPEUNBON MITM MOXKET OBITH HEJIOCTOBEPHOM;

—WCHOJb30BaTh TMPHU BBINOJIHEHUN Y4YEeOHBIX 3aJlaHWil HAayYHO-TIOITYJISIPHYIO
JUTEPATYPY (PU3UYECKOTO COAEpPIKaHUS, CIPABOUYHBIE MAaTEPHUANBbI, PECYpPCHI
cetu MHTepHeT; BiageTrh nOpuéMaMM  KOHCHEKTHUPOBAHUS  TEKCTA,
npeoOpa3zoBaHusl HUHGOPMALIMU U3 OJTHOW 3HAKOBOM CUCTEMBI B APYIYIO;

—CO03/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUs], 000011as
MH(pOpMAIUI0 U3 HECKOJIBKMX HCTOYHHMKOB (PU3NYECKOTO COJEPKAaHMS, B TOM

YHCIe yOJIUYHO MPEACTABIISITh pEe3yJIbTaThI MIPOEKTHOM 1580071
HCCJIEI0BATENBCKOMN NESITEIbHOCTH; TIPU A3TOM T'PaMOTHO HCIIOJb30BaTh
M3YYCHHBIN MOHATHHHBIN amnmapaT Kypca (GU3HKH, COIPOBOXKIATH BHICTYIIJICHUE
MPE3CHTALIUCH;

—TpU BBITIOJTHEHUHW YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3UUECKUX
MPOIIECCOB  pacpeneNsiTh OO0S3aHHOCTH B TPYNIlE B COOTBETCTBUH C
IIOCTABJICHHBIMM 3aJladyaMH, CJIECAUTH 3a BBINOJHEHHUEM IUIaHA JCUCTBUM U
KOPPEKTUPOBATh €ro, aJ€KBaTHO OICHUBaTh COOCTBEHHBIM BKJIaJl B
NESITEJIbHOCTh TPYINIBI; BBICTPAMBaTh KOMMYHHUKATHBHOE B3aWUMOJICHCTBUE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

9 kJjacc

[IpenmerHbie  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JIOJDKHBI  OTpa)kaTh
c(popMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUM:

—HWCHOOJIb30BaTh TMOHSTUS: CcHUcTeMa oOTcu€ra, MaTepuajgbHasi TOYKa,
TPAEKTOPUSL, OTHOCUTEIILHOCTh MEXAaHUYECKOro JBWXKEHUS, JedopManus
(yonpyrasi, mJilacTU4eckasl), TpEeHHE, LEeHTPOCTPEMUTEILHOE YCKOpPEHHUE,
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HEBECOMOCTh M MEpPEerpy3Ku; LEHTP TSKECTH; aO0CONIOTHO TBEPAOE TEIoO,
LIEHTP TS’KECTH TBEPAOrO TeJia, PaBHOBECHE; MEXAaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(QPA3BYK U YJIbTPa3BYK; 3JE€KTPOMArHWTHBIE BOJIHBI, IIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTh, CIIEKTPHI
WCITyCKaHHUsl W MOTrJoLIeHus; anbda-, 6eTa- 1 raMmma-u3iIydeHusl, U30TOMbI,
siiepHas SHEPreTHKA;

—pa3iauyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHENHOE
JIBUKEHUE, PAaBHOYCKOPEHHOE MNPSIMOJUHENHOE JBHXKEHHE, CBOOOJIHOE
naJieHue Tej, paBHOMEPHOE JIBUKEHUE MO OKPY)KHOCTH, B3aUMOJECHCTBUE TeEIl,
pEaKTUBHOE JIBUKEHHE, KojeldaTeJbHOE [JABMIXKEHUE (3aTyXaroliue u
BBIHYXJ/ICHHbIE KOJICOaHMs), PE30HAHC, BOJHOBOE JBM)KEHUE, OTPAKECHHE
3ByKa, IIPSIMOJUHENHOE paclpoOCTpaHEHUE, OTPAKEHHE U TMpeJIOMIICHUE
CBETa, MOJITHOE BHYTPEHHEE OTpaXEHUE CBETA, pa3jloKeHHUE OeNoro CBETa B
CHEKTP U CIIOKEHHE CHEKTPAJIbHBIX LIBETOB, JUCIIEPCHUs CBETAa, €CTECTBEHHAA
pPalMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHMYATOro CIHEKTpa HW3JIyUYeHHUs) TI0
OMMMCAHUI0O HUX  XapaKTEepHbBIX CBOWCTB W Ha OCHOBE  OIIBITOB,
JIEMOHCTPUPYIOUIHUX JJaHHOE (PU3NUYECKOE SIBJICHUE;

—pacro3HaBaTh  IIPOSIBJIECHME  U3YYEHHBIX  (QU3HYECKUX  SIBJCHUH B
OKpykaronieM wMupe (B TOM uuciae (uU3NYECKHUe SIBICHUS B IIPUPOJE:
MPUJIMBBI U OTJUBBI, NBUKeHUE MiaHeT COJIHEYHON CHUCTEMBbI, PEaKTUBHOE
JNBUKEHUE JKHUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEMICMUYECKHE BOJIHBI, I[yHAMH, 3XO0, [[BETA TEJI, ONTUYECKHUE
SIBIICHUSI B IpUpOAE, OHOJIOTHYECKOE JIeCTBUE BUJIMMOT O,
yIabTpa(HUOIETOBOIO UM  PEHTITEHOBCKOIO  HU3JYyY€HUI; €CTECTBEHHBIN
paavoaKTUBHBIA (OH, KOCMHUYECKHE JIy4yd, pPaJHOAKTUBHOE W3JIyUYCHUE
IIPUPOJHBIX MHHEPAJIOB; JIEUCTBUE PAJMOAKTUBHBIX HM3JIyYCHUW HA OpPraHU3M
YeJIOBEKa), IpPHU D3TOM IEPEBOJAUTh MNPAKTUUECKYIO 3ajadyy B Y4eOHYIO,
BBIJCIISITh CYIIIECTBEHHbBIE CBOMCTBA/IPU3HAKU (PU3UYECKUX SIBJICHUM;

—OIUCHIBATh M3YUYECHHBIE CBOMCTBA Te€l U (U3NYECKUE SIBJIICHUS, HCIIONb3YS
dbuznyeckre BEIWYMHBI (CpedHsisi W MrHOBEHHAsi CKOPOCTh Tena TpHu
HEPAaBHOMEPHOM JBW)KCHHUH, YCKOPEHHE, NE€peMElleHWe, NOyTb, YIJOBas
CKOpPOCTh, CHJA TPEHUs, CHUJIA YOPYTOCTH, CHUJIA TSDKECTH, YCKOPEHHUE
CBOOOMHOTO mMajJeHUs, BEC Tejla, HMIYJLC Tejla, WMIyJIbC CHIIBI,
MEXaHWYecKass paboTa W MOIIHOCTh, IIOTCHIMAJbHASA DJDHEPTUS Tela,
MOJHSTOTO HaJ IIOBEPXHOCTBIO 3€MJIM, ITOTECHUMAJIbHAS DHEPrUsl CKATOM
MPY>XKUHBI, KHHETUYECKAasi YHEPIUsl, ITIOJHAsI MEXaHUYECKasi SHEPT U, IEPUOJ U
yacToTa KoJeOaHWM, JUIMHA BOJHBI, T'POMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, I[OKa3aTelib IMPEJIOMJICHUS CpeAbl); NOpU ONHUCAHUM
MPaBUJIBHO TPAKTOBAaTh (U3UYECKUNW CMBICT  HCIIOJIBb3YEeMbIX BEIWYWH,
00O3HAaYeHUs] W EAWHUILI (PU3NYECKUX BEIUYUH, HAXOMUTh (QOPMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (U3MYECKYIO BEIWYHUHY C JPYTUMH BEIIMYWHAMH,
CTpOoUTh rpad)Ku NU3YyYECHHBIX 3aBUCUMOCTEN (U3NUECKUX BEIINYMH;

—XapakTepu3oBaTh CBOWCTBa Tejd, (QPUIMYECKHUE SBICHUS U MOPOIECCHI,
HCIOJB3Ysl 3aKOH COXpPAaHEHUSI DHEPruM, 3aKOH BCEMHPHOIO TATOTCHHUS,

IIPUHOMWII CYIICPIIO3MIKMKU CHUJI, IPUHONII OTHOCHUTCIBbHOCTHU Fannneﬂ, 3aKOHBI
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HproToHa, 3akOH COXpaHEHMs HUMOYJIbCa, 3aKOHBbI OTPaXXEHUs U
MPEJIOMJIEHUSI CBETa, 3aKOHBI COXPaHEHHUs 3apsiIOBOIO M MacCOBOIO YHCEN
IpU SAEPHBIX PEaKLUsIX; NpU ITOM J1aBaTh CJIOBECHYIO (HPOPMYJIHUPOBKY
3aKOHA U 3alMChIBAaTh €r0 MATEMAaTUYECKOE BbIPAKEHUE;

—OOBSCHATh (PU3UUYECKHE MPOLECChl U CBOMCTBA TE€J, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid NpPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATH
MIPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTUYECKHUX
1IaroB ¢ ONopoMl Ha 2—3 U3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUM,
(pu3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

—pemath pacu€THhIC 3ajadyu (omuUparolIMecss Ha cucreMy w3z 2— 3
ypaBHEHMI), UCNOJIB3Ys 3aKOHbI U (POPMYJIbI, CBSA3BIBAIOIIME (PU3UUECKUE
BEJIMUMHBI: HAa OCHOBE aHajlM3a YCJIOBHS 3ajJadyd 3alldChiBaTh KpaTKOe
YCJIOBHUE, BBISIBIISITH HEJOCTAIOIIME WU H30BITOYHBIE JaHHBbIE, BbBIOUPATH
3aKOHBI U (POpPMYJIbl, HEOOXOAUMBIE JISI PEIIEHHs, NPOBOJAUTH PACUETHl U
OLIEHUBATh PEATUCTUYHOCTh MOJTYUYEHHOTO 3HAUCHUSI (PU3NYECKON BEJIIMUUHBI;

—pacro3HaBaTh IMPOOJIEMBI, KOTOpPbIE MOXHO pPEIIUTh MpPU MOMOIIHU
(u3NYEeCKUX METOJOB; HCHOJIb3ysSd OMNHCAHUE WCCIECAOBAaHUS, BBIJICISThH
MpoBEpsieMOoe TMPEANONIOKEHHUE, OLIEHUBATh MPABUILHOCTH MOPsiJIKa MPOBEICHUS
UCCIIeJOBaHUs, JeiaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YJILTAThl HAOIIOACHUN
Y OTIBITOB;

—TIPOBOJIUTH OIBITHI IO HAOIIOACHHUIO PU3NISCKUX SIBJICHUN WA (PUZHICCKUX
CBOWMCTB TeNl (M3ydeHHE BTOpPOro 3akoHa HBIOTOHa, 3aKOHA COXpaHCHUS
SHEPruM; 3aBHUCHUMOCTh IlepuoJa KoJeOaHWUW NpPYKXUHHOTO MasTHHUKA  OT
Macchl Tpy3a M >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTY IBI MaJIbIX
KoJieOaHUH; TMPSAMOJIMHEHHOE  paclpOCTpaHCHUE CBeTa, paslioKeHUE
Oeloro  cBeTa B CHEKTP, H3yYCHHWE CBOWCTB M300paXCHUS B IUIOCKOM
3epKajie 1 CBOMCTB M300pakeHUs MpeMeTa B coOuparoiieil JuH3e; HaOJIoICHUE
CIUIOITHBIX W JIMHEWYATBIX CIEKTPOB H3IIYUCHHS): CAMOCTOSTEIHHO COOMpPATh
YCTAaHOBKY W3 H30BITOYHOTO HaOoOpa OO0OpYJOBaHMS;, OIMMCHIBATH XOJ OIBITA U
€ro pe3yJIbTaThl, (GOPMYJIUPOBATH BHIBOIHI,

—TMpPOBOAUTh TIPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX HM3MEPEHHUH, OINpeaess
cCpellHee 3HadyeHue u3MepsieMod  BenmuuwHbl  (POKyCHOE  pacCTOsSTHHUE

coOuparoriei JINH3bI); 00OCHOBBIBATH BBIOOD crnocoba
U3MEpEHUsI/U3MEPUTEITLHOTO MMPUOO0Pa;
—TMPOBOJAUTHh HCCIICIOBAHUE 3aBUCUMOCTEH buznIecKux BEJIUYMH C

HCIOJIb30BAHUEM IMPSIMBIX HU3MEPEHUM (3aBUCUMOCTh IIyTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JBHXEHUM O€3 HaudaJlbHON CKOpPOCTH; Mepuoaa KoJsieOaHUi
MATEMATHYECKOI0 MasiTHUKA OT JUIMHblI HHUTH; 3aBUCUMOCTH YTJIa OTPAXKECHHUS
CBeTa OT yrijia MajJeHUsS U yrja NpesiOMIICHUs OT yrja MajeHus): MIaHUPOBATh
UCCIIEIOBAaHNE,  CaMOCTOSITEIbHO  CcOOMpaTh  YCTAaHOBKY, (PUKCHpPOBATH
pe3yAbTaTHI TIOTYYSHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYWH B BUJIEC TaOIUI] U
rpadMKoB, J1eJIaTh BBIBOJIBI IO pe3yjbTaTaM UCCIIEOBaHMUS,

—IIPOBOJIUTh KOCBEHHBIE HW3MEpeHUs] (PUIMYECKUX BEJIUYUH (CpemHsis
CKOpPOCTh U YCKOPEHHE TeJla IPU PABHOYCKOPEHHOM JIBUKEHUHU, YCKOPECHUE

CBOOOJIHOTO TIaJIEHUs, >KECTKOCTh MPYXUHBI, KOIPPUIIUEHT TPEHUS
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CKOJIBKCHHSI, MEeXaHW4yeckass padoTa M MOIIHOCTb, YacCTOTa W TEPHUO/I
Koje0aHUN MaTEeMaTHYEeCKOIro M MPY>KUHHOTO MAasiTHUKOB, ONTHYECKAasl CHJIa
coOuparomel JMH3bI, paJuOaKTUBHBIM (DOH): IUIAHUPOBATH HW3MEPEHUS;
coOupaTh IKCIEPUMEHTAIIFHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHHUS, CIIEAYS
MPEeAI0KEHHOW  WHCTPYKIIMH; BBIUUCISITH 3HA4YCHUE  BEJIWYUHBI U
aHAJIM3UPOBAThH MOJIYYCHHBIEC PE3yIbTaThl C YUETOM 3aJaHHON TMOTPEITHOCTH
U3MEPEHUU;

—Cco0oaaTh IMpaBuila TEXHUKH O€30IacHOCTH Npu pabdore ¢ J1adbopaToOpHBIM
000pyI0BaHUEM;

—pa3au4aTh OCHOBHBIE TIPU3HAKH HM3YYCHHBIX (QU3NYECKUX MOJIEICH:
MaTepHabHasl TOUKa, aOCOIIOTHO TBEPZOE TEIIO, TOYCUYHBI HCTOYHUK CBETa,
Jy4, TOHKasl JIMH3a, IUTAHETapHasi MOJIeJb aToMa, HYKJIOHHAash MOJIeib
aTOMHOTO SI/pa;

—XapakTepu3oBaTh MNPUHIUIBI JCHUCTBUS M3Y4YECHHBIX npubopoB u
TEXHUYECKUX YCTPOMCTB C OMNOpOM Ha HUX onucaHus (B TOM YHCIHE:
CIIUJIOMETP, NJaTUYUKHU MOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3XO0JIOT,
OUYKM, Tepuckomn, Qoroamnmapar, ONTHYECKHE CBETOBOJbI, CHEKTPOCKOII,
JIO3UMETP, Kamepa BuibcoHa), UCMOJIB3YST 3HAHUS O CBOMCTBaX (PU3UUECKUX
SIBJICHUM U HEOOXOTMMbIe (PU3NUECKHUE 3aKOHOMEPHOCTH;

—HCHOJIL30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, UBMEPUTEIILHBIX NTPUOOPOB U TEXHOJOTHUECKHUX IPOIECCOB MPHU
pelIeHNH Y4eOHO-NTPAKTUYECKUX 3a74a4; ONTHYECKUE CXEMBI JJI MOCTPOCHUS
n300pakeHUH B MIJIOCKOM 3€pKajie U COOUparolieit JIMH3E;

—IPUBOJIUTH TNPUMEPHI/HAXOAUTh WHGOPMAILMI0O O MNpUMEpax IMPaKTHYECKOTO
MCTOJIb30BaHUsl (PU3NUYECKUX 3HAHUI B MOBCEIHEBHOW KU3HU ISl 0OECTICUEHUS
Oe3ormacHocTH TIpu  oOpamieHun ¢ npubopamMu U TEXHUYIECKUMH
YCTpONCTBaMU, COXpAaHEHUS 3JI0POBbBS U COOIIOJICHUS HOPM IKOJIOTHUYECKOTO
MIOBEJICHUS B OKPYXKaIOIIEH Cpeie;

—OCYHIECTBIISITh MOUCK HWHPOpMaUKU (U3NIECKOTO COACPKAHUS B CETHU
HNutepuer, camMocTosiTeNbHO (OPMYIUPYsS MNOUCKOBBIM 3ampoc, HAXOIAUTh
MyTH ONpPEAETCHUs ITOCTOBEPHOCTH TMOJIYyYEHHON WH(POpPMAIMM HAa OCHOBE
MMEIOIUXCS 3HAHUM U TOMOJHUTEIbHBIX UCTOYHUKOB;

—MCIIOJIb30BaTh MPHU BBIMOJIHECHUM YUYEOHBIX 3aJlaHUNM HAYYHO-TIOMYJISIPHYIO
JUTEepaTypy (PU3UUECKOTO COJACpP KaHUS, CIIPAaBOYHBIC MaTepHUAbl, PECYpPChI
cetu HHTepHeT; BlIageTp NpUEMAMH  KOHCIEKTUPOBAHHUS  TEKCTa,
npeobpazoBaHus UHPOPMAIIUU U3 OJTHOW 3HAKOBOU CUCTEMBI B JPYTYIO;

—CO03/7]aBaTh COOCTBCHHBIE TMHCHMEHHBIC M YCTHBIE COOOIIEHUS] HAa OCHOBE
nHGOPMAITUH U3 HECKOJIBKUX UCTOYHUKOB (PU3UIECKOTO COACPIKAHUSA, ITyOITUIHO
MPEACTABIATh PE3YJbTAThl MPOEKTHON WIIM MCCIIE0BATEIbCKON AEATEIbHOCTH;
IIpU O3TOM T'PAMOTHO HCIIOJIB30BaTh HW3YYEHHBIM NOHATUWHBIM anmapar
U3yd4aeMoro pazjena  (QU3UKHU u COIPOBOKIATh BBICTYIJIEHUE
npe3eHTanuel c yuéToM 0COOEHHOCTEN ay IMTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 Kjaace
Ne | HaumenoBanmue pas3nenos Kos-Bo yacos DNEKTPOHHBIE
n/m U TEM NPOTPAMMBI Beero | Kontpo | JlaGopar (undpoBsie)
JIbHBIE | OpHbIE 00pa30BaTEIbHBIC
paboTel | pabOTHI PECYpPChI
Paznen 1. ®usuka u ee poib B 6 1
TO3HAHUU OKPYKAIOLIETO MUPA
http: .physics-
1.1 dusnka — HayKa O 2 o lenlqv;nwzvopm ¥Sl
g .
npupone http://school-
collection.edu.ru
http: .physics-
1.2 | ®dusuyeckue BEIUUYUHBI 2 1 rgt Zlg/qv;nwzvopm VSIS
g .
http://school-
collection.edu.ru
o http: .physics-
1.3 EcrecTBeHHO-Hay4YHBIH 2 o Zlﬁg:\évogq ysl
g .
MCTOA IMTO3HAHUA http://school-
collection.edu.ru
Paznen 2. [leppoHavanbHbie 5 1
CBEJCHUS O CTPOCHUH
BeIlleCTBa
http: .physics-
2.1 Ctpoenue BeliecTa 1 o %lﬁgnwzvoﬁq ySl
g .
http://school-
collection.edu.ru
http://www.physics-
2.2 JIBrokeHUE U 2 1 o rzel/n{lan Co% Y
regelman.com
B3aMMO/ICVCTBUE MOJIEKYJI http://school-
collection.edu.ru
http://www.physics-
2.3 | ArperaTHble COCTOSIHUS 2 reqelman.com
g .
BCIICCTBA http://school-
collection.edu.ru
Paznen 3. JIBuxkeHue u 21 2 6
B3aUMOJIEUICTBHE TEII
http://www.physics-
3.1 | MexaHn4yeCcKOe JIBUKEHIE 3 1 o Delln/m Coﬁq Y
g .
http://school-
collection.edu.ru
http://www.physics-
3.2 WNuepmus, macca, 4 1 3 o Dellnlqan Coﬁq Y
g .
IIJIOTHOCTDH http://school-
collection.edu.ru
http://www.physics-
3.3 Cuna, BUIBI CUII 14 3 o Dellnlqan Coﬁq Y
g .
http://school-
collection.edu.ru
Paznen 4. JlaBneHue TBEpIbIX 21 1 2
TEJ, )KUJIKOCTEH U ra3oB
http://www.physics-
4.1 JlaBnenue. [lepemaya 3 reqillnlqan Coﬁq Y
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http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/

AaBJICHUA TBEPAbIMU
TCIIaMU, X XUAKOCTAMHU U
razamMmu.

http://school-
collection.edu.ru

4.2

JlaBneHue KUIKOCTH

http://www.physics-

regelman.com
http://school-

collection.edu.ru

4.3

ATtMocdepHoe naBieHue

http://www.physics-

regelman.com
http://school-

collection.edu.ru

4.4

JlelicTBYE XHIKOCTH U
rasza Ha MOrpy>K€HHOE B
HUX TEJ0

http://www.physics-

regelman.com
http://school-

collection.edu.ru

Paznen 5. PaboTa, MOIITHOCTB,

SHEPIusi

12

5.1

PaboTa 1 MOIIHOCTE

http://www.physics-

regelman.com
http://school-

collection.edu.ru

5.2

HpOCTBIG MCXaHHU3MBI

http://www.physics-

regelman.com
http://school-

collection.edu.ru

5.3

MexaHuueckas OHCPIHUA

http://www.physics-

regelman.com
http://school-

collection.edu.ru

Pezeps

11

8 kiacce

/o

HaumenoBanue pasnenon
Y TEM MPOTPaMMBI

Komn-Bo yacos

Bcero

Kontpo
JIbHBIE
paboTHI

JlaGopar
OpHBIE
paboTHI

DNEeKTpOHHBIE
(mudpoBkIe)
oOpa3oBaTeIbHBIC

pecypchl

Pa3nen 6. TeruioBele sIBJIEHUSA

28

3

3

6.1

CtpoeHue u cBoiCTBa
BEIECTBA

1

http://www.physics-

regelman.com
http://school-

collection.edu.ru

6.2

TermnoBbie MPOLECCHI

21

http://www.physics-

regelman.com
http://school-

collection.edu.ru

Paznen 7. Dnexrpuueckue u

MAarHuTHBIC ABJIICHUA

37
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.physics-

7.1 | Dnexkrpuyeckue 3apsbl. 7 reqelman.com
3apsKECHHBIE TEa U UX http://school-
B3aMMOJICHCTBHE collection.edu.ru
o http://www.physics-
7.2 HOCTOSIHHB\I’I/I 20 1 5 regelman.com
ANEKTPUUYECKHUI TOK http://school-
collection.edu.ru
http://www.physics-
7.3 MarsuTHbie SBJIICHUSA 6 reqelman.com
http://school-
collection.edu.ru
http://www.physics-
7.4 DNeKTpOMarHuTHAas 4 1 reqelman.com
UHAYKIHUA http://school-
collection.edu.ru
Peseps 3
Hroro 68 4 9
9 Kjacce
No | HammenoBanwme pa3zeinon KoJ-Bo yacoB DneKTpOHHBIE
/T U TEM MIPOTPaMMBbI Beero | Kourpo | JlaGopar (mudpoBbIe)
TIBHBIE OpHBIE oOpa3oBaTeIbHBIC
paboThl | PaboTHI PeCypChI
Paznen 8. Mexaunueckue 40 3 2
SIBJICHUSA
8.1 | Mexannyeckoe IBUKEHUE 10 2 1 ttp:/Furvew physics:
: A regelman.com
U CIIOCOOBI €r0 ONUCAHUS http://school-
collection.edu.ru
o http://www.physics-
8.2 BzaumoneiicTBue Ten 20 1 reqelman.com
http://school-
collection.edu.ru
http://www.physics-
8.3 3aKOHBI COXpaHEHUS 10 1 reqelman.com
http://school-
collection.edu.ru
Paznen 9. Mexannueckue 15 1 1
KOJIeOaHUS M BOJIHBI
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http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
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http://www.physics-

9.1 Mexannueckue 7 recelman.com
g .
KoJe0auus http://school-
collection.edu.ru
http://www.physics-
0.2 | MexaHHYeCKHUE BOJIHEI. 8 o Del/n/1 o Cor[:] ¥
g .
3BYyK http://school-
collection.edu.ru
Paznen 10. DnekTpomaruHutHoe 6
M0JIC U DJICKTPOMAarHUTHLIC
BOJIHBI
10.1 http://www.physics-
DJIEKTPOMArHUTHOE TOJIE 6 reqelman.com
http://school-
collection.edu.ru
Pa3nen 11. CBeTOBBIE ABIEHUS 15
11.1 http://www.physics-
3aKOHBI PaCTIPOCTPAHEHUS 6 reaelman.com
CB€Ta http://school-
collection.edu.ru
11.2 http://www.physics-
JIMH3BI U ONITHYECKHE 6 regelman.com
IpUOOPHI http://school-
collection.edu.ru
11.3 http://www.physics-
Pasznoxenue Oeoro ceera 3 regelman.com
B CIICKTp http://school-
collection.edu.ru
Pa3nen 12. KBaHTOBBIE IBIICHUSA 17
12.1 http://www.physics-
Hcnyckanue u 4 regelman.com
IIOIJIOIIICHHUE CBETA http://school-
ATOMOM collection.edu.ru
12.2 http://www.physics-
CtpoeHne aTOMHOTO Spa o E—
http://school-
collection.edu.ru
12.3 http://www.physics-
S nepHbie peakuuun 7 regelman.com
http://school-
collection.edu.ru
http://www.physics-
IToBTOpHUTETBHO- 9 e

00001amKi MOTYTb

regelman.com
http://school-
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collection.edu.ru

Hroro 102

YYEBHO-METOIANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

O0si3aTesIbHBIC YYeOHbIC MATEPHUAJIBI A5 YYCHHKA
Y4ye6HO-MeTOAMYECKNI KOMIIJIEKT

HasBaHue ABTOD, peJaKTop, COCTAaBUTE/b
1. ®usuka 7 U.M.IlepbnukuH, A.M.MBaHOB
2. dusurka 8 U.M.IlepbiukuH, A.W. UBaHOB

3. dusuka 9

U.M.IlepblIKUH, E.M.

A.U.MiBaHOB

['yTHUK,

METOAI/I‘IGCKI/IE MaTepHuaJibl A YVIUTEIIA

Ha3BaHue

ABTOp, peaakTop, cCOCTaBUTEJIb

[Iporpammel g4
0611e00pa30BaTEbHbBIX
yupexaeHuil. Pusuka.
ActpoHomus7-11 ki

Coct. B.A KopoBu . .- /lpoda, 2010

Pa6ouure nporpamMmmsl o ¢pusuke 7-
11ka

Cocr. [lonoBa B.A.-u3a. «I'1o6yc»

dusuka. 9 ki.: [loypouHoe u
TeMaTUYyecKoe IIJIAaHUPOBaHUE K
y4e6HUKY A.B [lepbIlIKMHa,
E.M.I'yTHuKa «PU3nkKa.9 Kaacc»

[lox pen. E.M. I'ytHuk.- [lpoda,2001.-
96 c.

[loypouHble pa3paboTku o GU3UKe
K yueoHUKY A.B. [lepbimikuH, E.M.
['yTHUK

B.A. Boakos BAKO, 2005

3aHuMaTesibHasg GU3MKa

JIL.A. [lepenbman

CO60pHUK 3aa4 1o ¢pusuke s 7,8
KJ1acc.

B.N.Jlykawuk -M .: [IpocBelleHue,-
191 c.

A uny Ha ypok ¢pusuku. KHura aus
YYUTEJIA.

Pen.-coct. H. 0. MusirokoBa.M.:
UspaTenbcTBO «IlepBoe ceHTAOPS»,
2000.-272

KoHTpoJibHbIE TECThI 10 PU3UKE:
7,8,9 KJI. KHUTA JJI1 YYUTEJIA.

A.E. Mapos, E.A. MapoH.-3-e usa.-M.:
[IpocBemenue 2002.-79c.

TecTtbl. Pu3ukKa, 7-11 K1acchl.

®dageeB A.A. M.: «Os1uMII»,
«M3paTenbCcTBO ACTpesiby,
«HU3paTesnbcTBO ACT», 1999. -208cC

dusuka: peasibHbI€ TECTBI U OTBETHI.

['opsHHoB B.C., Kapaiiues I'.B,
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KoBasienko M.U. -Ceprees [locaz;:
®0JIMO, 2006.-159c

C6opHUK 3aaa4 o ¢pusuke AJs 9-11
KJI

["H.CtenaHnoBa.- M.: [IpocBeleHue-
256¢

KoHTpo/IbHO-U3MepUTE/NIbHbIE
MaTepuaJsibl. Prusrka-9 Kaacc

3opuH H.M.-BAKO, 2010

CamocTosiTe/IbHbIEe U KOHTPOJIbHbIE
paboThl. 9 KJiacc.

JI.A. Kupuk

Hudposbie 00pazoBaTe/ibHbIe pecypchl U pecypcebl ceTu UHTepHeT

http://www.physics-regelman.com

http://school-collection.edu.ru

http://www.fizika.ru/

http://www.gomulina.orc.ru/index1.html

http://www.alleng.ru/edu/phys2.htm

http://www.afportal.ru/teacher

http://potential.org.ru/Home/ArtDt200504230944PH9J4

http://rzhuuu.ru/?page id=36 .

http://e-lib.qgasu.ru/eposobia/davydkina/R 1 3.html
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