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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo (u3rke Ha YpOBHE OCHOBHOTO 00IIEr0o 00pa30BaHUsS COCTABJIEHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ynbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOMU
oOpa3zoBarensHOU mporpaMMmel, npeacraBieHHbIx B PI'OC 00O, a takxke ¢ yuérom QenepaibHON
paboueii mporpamMmMbl Bocniutanus U Konuenuuu npenoaaBanus yueOHoro npeamera «Dusmkay.

Copneprxanue mporpaMMbl o (pU3UKE HAPABICHO HAa (POPMUPOBAHUE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYaIOIIMXCSl U OpraHu3alfio W3ydeHHus GU3MKU Ha JeATeIbHOCTHOM ocHoBe. B
nporpaMMme 1O (HU3UKE YYUTBHIBAIOTCS BO3MOXKHOCTH YYEOHOrO TpeaMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM M METAlPEIMETHBIM pPe3yJbTaTam
00y4YeHHs, a TaKKe MEKIPEAMETHBIC CBSI3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

[IporpamMa 1o ¢uU3MKE yCTaHABIMBAET paclpeieiieHne y4yeOHOro MaTepuaia o Trojam
oOyueHus (mo Kiaccam), NpeQIaraeT NPUMEPHYIO IIOCIENI0BATEIbHOCTh HU3YUYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTUS MPEAMETHOTO COJACPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN
o0y4aromuxcs.

[Tporpamma no pusuke pazpaboTaHa ¢ HENbIO OKa3aHUS METOJAMYECKON MOMOIIU YYUTEIIO B
co3/1aHuu paboudelt mporpaMMsl 1o y4eOHOMY MPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3yIOMUM JIJIsi €CTECTBEHHOHAYYHBIX yUE€OHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIE)KaT B OCHOBE TMPOIIECCOB U SIBJICHHM, U3y4aeMbIX XHUMHEH,
Ouosiorueit, acrpoHoMue M (U3NYECKoil reorpadueil, BHOCHT BKJIAaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpA, NPEJOCTaBIseT HaumOojee sCHble 00paslbl MPUMEHEHHS HAyyHOTO MeEToja
[IO3HAHUS, TO €CTh CIIOCO0a MOITY4YEHHsI TOCTOBEPHBIX 3HAHUM O MUpE.

Opnna w3 THaBHBIX 3a4a4 (pU3MUEecKOoro oOpa3oBaHUS B CTPYKType o0IIero odpa3oBaHUS
COCTOMT B (OPMUPOBAHMHM €CTECTBEHHOHAyYHOW TPAaMOTHOCTH M HHTEpeca K HayKe Yy
o0ydaromuxcs.

N3yyenne ¢usukn Ha ©0a30BOM ypOBHE NPENOJAraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIUMHI €CTECTBEHHOHAYYHYIO IPAMOTHOCTH!

®  HAayyHO OOBSCHATH SIBJICHUS;

®  OIICHMBATh M MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEOBAHUS;

®  MHTEPIPETUPOBATH JaHHBIE M MCIIOJIb30BaTh HAYUHBIE I0KA3aTEIbCTBA
JUTSl TIOJTYYEHUSI BBIBOJIOB.

Ilenn u3yueHuss (pU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OINPENIEICHbI B
Konuenmuu npenopasanus ydeOHoro mpenmera «®Pusnka» B 00pa30BaTEIbHBIX OpraHM3alUsaX
Poccuiickoit  ®enepanuy, peaqu3yromUX OCHOBHblE 00Ie00pa3oBaTeNibHBIE  MPOrPaMMBI,
yTBepkAEHHOW pemieHneM Komtermn MunncrepcTBa mnpocsemeHuss Pocculickon ®enepanuun
(mporoxon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu n3yyenuss Gpu3nku:

e [puoOpeTeHHe HWHTepeca M CTpeMJeHHs OOydaloIuxcsi K HayyHOMY
M3YYEHHIO MPUPObI, Pa3BUTHE X UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

e  pa3BUTHE MPEACTABICHUI O HAyYHOM METOZe MO3HAaHHUS U (OpPMHUpPOBAHUE
HCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSM;

e  (¢opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa M3YYEHHUS OCHOB
CTpOEHHS MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e  (opmupoBaHue mpeacTaBICHUN O poiu (GU3MKU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

e  pa3BUTHE IIpEJICTaBICHUN 0 BO3MOXHBIX cdepax Oynayieit
po¢eCCHOHAIBHON NIeATeTbHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K JadbHEHIIIEMY
00Y4YEHHIO B TOM HalpaBJICHUH.



Joctuxenne dSTuX 1enael mnporpamMmsl 1o (HU3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3zoBaHMs 00eCreunBacTCs PELICHUEM CIICAYIONINX 3a1aY:

e  npuoOpeTeHHe 3HAHUN O AUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

¢  [pUOOpETeHHWE YMEHUH OMHCHIBATH M OOBSCHATH (PU3MUECKHE SBICHHUS C
MCIOJIb30BAaHUEM OJTyUYEHHBIX 3HAHUM;

®  OCBOGHHE METOJOB pEIIEHUS MPOCTEUIIMX pacy€THBIX 3agad C
UCIOJIb30BaHUEM (DM3MUECKUX MOJIENIeH, TBOPYECKUX M TMPAKTHUKOOPUEHTUPOBAHHBIX
3azauy;

e  pa3BUTHE YMEHUN HAONIOAATh MPUPOJHBIC SBICHUS U BBINOJIHITH OIBITHI,
nabopaTopHble pabOTBl U SKCIEPUMEHTAJBHBIC MCCICNOBAaHUS C HCIIOJIB30BAaHHEM
MU3MEpUTENBbHBIX TPHUOOPOB;

e  ocBoeHHUE MPUEMOB paboTel ¢ uHGOpManuend (HU3HUECKOTO COJEpKaHus,
BKJIIOYast MHPOPMALIUIO O COBPEMEHHBIX JTOCTHKECHUSAX (DU3UKH, aHAIU3 M KPUTUYECKOE
OlleHHBaHUE UH(POPMAIUY;

®  3HAKOMCTBO cO cdepamu MpodhecCHOHATBHON IEATENbHOCTH, CBA3AHHBIMHU C
(U3HUKOM, U COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMU Ha JJOCTHKEHUSIX (PH3UUEeCKO
HaYyKH.

Ha wm3yuenme ¢usuku (0a30BBII YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHUS
otBoauTcs 238 dacoB: B 7 kiacce — 68 dacoB (2 yaca B HezeN0), B 8 kiacce — 68 yacoB (2 4aca B
Heqneno), B 9 kiacce — 102 yaca (3 yaca B Hezenio).

[Ipennaraemslii B mporpamMme mo (Gpusuke nepeyeHs J1abopaTOpHBIX padOT M OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YIUTENb JAeJaeT BEIOOp MpOBeIeHHs Tab0paTOPHBIX pPadOT M OIBITOB
¢ Y4ETOM MHAMBHUAYAIBHBIX OCOOCHHOCTEH 00YyYarolnxcs, CIUCKa KCIEPUMEHTANbHBIX 3a/IaHuH,
IpeJUIaraeéMbIX B paMKaxX OCHOBHOTO TOCYapCTBEHHOTO SK3aMeHa 10 (pr3uKe.



COJEPKAHUE YYEBHOI'O ITPEJIMETA

7 KJJACC

Paznen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUpPa.

®usuka — Hayka o npupoze. SBieHus npuponsl. OU3NUECKHUe SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeNMUYMHBL. V3MmepeHune Qu3nueckux BenuuuH. Du3MUecKue MpuOOpHI.
[TorpemHocTs 3MepeHuid. MexayHapoaHas CUCTeEMa €IUHMUII.

Kak ¢us3muka u apyrue ecTtecTBEHHbIE HAyKH HM3Yy4aroT NpHuponxy. EcTecTBeHHOHAy4YHBIH
METOJlT TO3HaHMs: HaONIOJEHHE, IIOCTAaHOBKAa HAYYHOIO BOINPOCA, BBIABMKCHHE THIIOTE3,
HKCHEPUMEHT I10 POBEPKE TMIIOTe3, 00bsICHEHUE Ha0monaeMoro siBjaeHus. Onucanue Gpu3ndeckux
SIBJIEHUU C IIOMOILLIO MOJEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBIICHMUS.

2. @usnyeckue npuOOpbl U IpoLeAypa HPSMbIX HU3MEPEHHM aHaJOTOBBIM U
U (ppPOBBEIM TPHUOOPOM.

Jlabopamopnusie pabomot u onvimol.

1. OmnpexneneHue LEHHI AEJICHUS IKATbl U3MEPUTEILHOTO MPUOOpAa.

2. H3mepeHue pacCTOSHHM.

3. H3zmepenue 00bEMa )KUJIKOCTH U TBEPAOIO TeEA.

4. OmnpeneneHue pa3MepoB MaJbIX Tell.

5. H3mepenue TtemmepaTypbl MpU IOMOILIM JKUAKOCTHOTO TEpPMOMETpa M
JaTYMKA TEMIIEPATYPHI.

6. IIpoBeneHue wuccienoBaHus IO IPOBEPKE THIIOTE3bI: JAIBHOCTH IIOJETA
HIapHKa, MyIEHHOI0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIlE BBICOTA ITYCKA.

Pa3nea 2. IleppoHauyanbHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJBl, HMX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOEHUE BEIECTBA.

JIBuxenne wactul] BemecTBa. CBSA3b CKOPOCTH JBHKEHHMS YacTUL[ C TEMIEPaTypoOi.
bpoyHoBckoe nBmwxkenue, nuddysus. BzaumomeiicTBME UaCTHUIl BEMIECTBA: TNPUTSDKEHHE W
OTTaJIKUBaHUE.

ArperaTHple  COCTOSIHMSI ~ BEILECTBA: CTPOEHHE Ta30B, JKUJIKOCTEM U TBEPABIX
(kpucTaJuIMyeckux) Ted. B3auMocBs3p MeXAy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenune 6poyHOBCKOTO ABUKECHHUS.

2. Habmonenue nuddysun.

3. HaGmonenue siBneHuil, OObSICHSIOUIMXCS MPUTHKEHUEM WM OTTAIKHBAHUEM
YaCTHUI BEHIECTBA.

Jlabopamopuwie pabomsl u onvinot.

1. Ormenka n1uamMeTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduii).
2. OmbIThI 110 HAOJIOJEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBuskeHue U B3aUMO/IeiiCTBUE TeJl.

Mexanunueckoe 1BrmxeHue. PaBHOMepHOE 1 HepaBHOMepHOE aABmxkeHue. Ckopocts. Cpennss
CKOpPOCTb IPY HEPABHOMEPHOM JIBJKEHUU. PacuéT myTu 1 BpeMeHU JABH)KEHUS.

SlBnenve wHepnuu. 3aKOH HHEpIMU. B3auMomeilcTBHE Tell Kak NpHUYMHA H3MEHEHUS
CKOpOCTH JBM)KeHHUs Tesl. Macca kak Mepa HMHepTHocTH Tena. IlnmotHocTs BemectBa. CBA3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.
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Cuna kak XapakTepucTHKa B3aumojaecTBus Ten. Cuna ynpyroctd M 3akoH [yka.
W3mepenue cuiibl ¢ IOMOIIBIO JUHAMOMETpA. SIBI€HME TArOTEHMs U cuia TshkecTu. Cuila TSKeCcTH
Ha Apyrux maHerax. Bec tena. HeBecomocts. CrioxkeHue cuil, HalpaBiI€HHBIX MO0 OAHOW MPSMOI.
PaBnognelictByromas cui. Cuna tpenus. TpeHue CKOJIbXKEHUsl U TpeHue nokos. TpeHue B mpupoze
U TEXHUKE.

Hemoncmpayuu.

1. HalmroaeHne MEXaHMYECKOTO JABMKEHUS Tela.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.
Habntoienue siBieHUsI UHEPIIUH.
Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.
CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.

6. CrnoxxeHue cujl, HalPaBJICHHbIX 110 OJHON IPSIMOM.

Jlabopamopuwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO IBMKEHHS (IIApHKAa B KUIKOCTH,
MOJIENIN HJIEKTPUYECKOTO aBTOMOOWIIS U TaK JaJiee).

2. OnmnpeneneHue cpeaHel CKOPOCTH CKOJBKEHHUA Opycka WM IIapuka IIo
HAaKJIOHHOM IUIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO Tena.

4. OneITbl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (nedopmanun)
MIPY>KUHBI OT MIPUIIOKEHHOMN CHITBI.

5.  OnbIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUSI OT Beca
TeJa U XapakTepa CONPUKACAIOIINUXCS TTOBEPXHOCTEH.

Pa3nes 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTel U ra30B.

Hasnenue. CriocoObl yMEHbILIEHUS U yBeNUYeHHs NaBieHus. JlaBieHue rasa. 3aBUCUMOCTh
JaBJIeHUd ra3a or o0béma, TeMmeparypsl. [lepenaua naBiieHuss TBEPABIMU TEIaMH, KUAKOCTIMU U
razamu. 3akoH Ilackana. [lHeBmaTHMueckue MamuHbI. 3aBUCUMOCTb JABJIEHUS KUIAKOCTH OT
rryounsl. ['uapocraTudeckuii nmapagokc. CooOmaronuecs cocyibl. [ uapaBindeckue MEXaHu3MBbI.

AtMochepa 3emnn u arMmocdepHoe aaBieHue. [IpUUMHBI CyIIECTBOBAHUS BO3YIIHOM
obonoukn 3emmu. OmbiTt Toppuuermmm. W3mepenne arMochepHOro maBieHHsS. 3aBUCUMOCTH
aTMoc(epHOro aBlIeHUs OT BBICOTHI HaJ ypoBHEM Mopsi. [Ipubops! A u3mepeHus aTMochepHOTro
JTaBJICHHUS.

JleiicTBHe KUAKOCTHU U Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BriTankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxornaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTbH JABJICHMS Ir'a3a OT TEMIIEPATYyphbI.
[lepenava naBieHMs )KUIKOCTIO U Ta30M.
Coob1maronyecs: Cocy/sl.
I'mppaBnnueckwnii npecc.
[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.
6. 3aBHCHMOCTH BBITAJIKMBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHON YaCTH Tesa U
MJIOTHOCTHU KUAKOCTH.
7. PaBeHCTBO BBITAIKUBAIOIIEH CUIIbI BECY BBITECHEHHOM JKUKOCTH.
8. VYcioBue 1aBaHMs TeN: IUIABaHUE WJIM TOTPYKEHHE TeJl B 3aBUCUMOCTU OT
COOTHONIEHUS TUIOTHOCTEH Tella U AKUJKOCTH.
Jlabopamopmnwvie padbomot u onvimol.
1. MHccnemoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXKEHHOU B
AKHUJKOCTb YacTH Tela.
2. OmnpeneneHue BHITAIKUBAIOUIEH CUJIBI, IEMUCTBYIONIEH HaA TeO, MOrPYKEHHOE
B JKHUJKOCTb.

ukhwnN
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3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONICH CHUJIbI, IEUCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.

4. OmnbITbl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKUBAIOIIEH  CHIIBI,
JEWCTBYIONIEH Ha TEJIO B KUAKOCTH, OT 00bEMa NOTPY>KEHHOM B JKUAKOCTh YacTH TENa
OT IUIOTHOCTH JKUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U OINPEIEIICHUE
€€ rpy30H04bEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTB. JHeprusi.

Mexanuveckast pabota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pblYar, OJO0K, HAKIIOHHAS IUIOCKOCTh. [IpaBuiio paBHOBECHS phryara.
[Ipumenenue nmpaBuiia paBHOBECHs pblyara kK 0J10Ky. «3o10Toe npaBuio» Mmexanuku. KIT/I mpocteix
MexaHu3MoB. [IpocTeie MEXaHU3MBI B OBITY M TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas u noteHuanbHas sHeprus. [IpeBpaiienne ogqHoro
BHJIa MEXaAHUYECKOM YHEPTUU B IPYroil. 3aKOH COXpAaHEHUS SHEPTHH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1. Omnpenenenue pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JBM)KCHHUH TeJa I10
TOPU30HTAIILHON TOBEPXHOCTH.

2. MHccnenoBaHue ycliOBUM paBHOBECHS phluara.

3. MHsmepenue KII/] HaKJIIOHHOM INIOCKOCTH.

4. I/I3yquI/Ie 3dKOHa COXpaHCHHA MEXaHUYEeCKOM OHCPI'UH.
8 KJIACC

Pa3nen 6. TenioBbIe IBJICHUS.

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KMHETHYECKON TEOpPUH CTPOCHUS BemiecTBa. Macca u
pa3Mepbl  aTtoMOB M MOJeKyJd. OmbIThl, TNOATBEP)KIAIONINE  OCHOBHBIE  MOJOXKEHUS
MOJICKYJISIPHOKHHETHYECKON TEOPHUH.

Monenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOsIHUMM BemiecTBa. Kpucramnnyeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, KUJIKOCTEH M TBEPABIX TEJI HA OCHOBE TMOJIOKEHUUN
MOJIEKYJISIPHO-KMHETUUECKOW Teopund. (CMmauMBaHWE M KalWUISIPHBIE SIBICHHS. TeIoBoe
pacilipeHue U cKXaTue.

Temnepatypa. CBs3b TeMIepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBW)XEHHUS YacCTHIL.
Buytpennss sneprusi. CriocoObl M3MEHEHHSI BHYTPEHHEW SHEPIHH: TEIUIoNepeaada U COBEPIICHUE
paboTel. Buasl Teronepenaun: TeIIONPOBOAHOCT, KOHBEKITUS, H3TyYCHHUE.

KonuuecTBo TemnoTel. YnenabHass TEMIOEMKOCTh BeEIIeCTBA. TemI000MEH U TEmIoBOE
paBHOBecHe. YpaBHeHHe TemioBoro OanaHca. [lnmaBieHwe M OTBepAEBaHHME KPUCTATITUMYECKUX
BEIIECTB. YJeNbHas TerioTa IaBiaeHus. I[lapooOpasoBanue wu KoHaeHcanusa. Mcnaperwue.
Kunenne. VYnaenbHas Temnora mnapooOpa3oBaHMs. 3aBUCUMOCTh TEMIEpPaTypbl KHUIIEHUS OT
aTMOC(EepHOTO TaBJICHHS.

BnaxnocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpuamuner  pabotel TeruioBbix aBurateneit KIIJ[ TeroBoro sasurarens. TermoBbie
JIBUTATEIIN U 3aIUTA OKPYKAIOMIEH CPEabI.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGnrogenune 6pOyHOBCKOTO ABUKCHHUS.

2. Hab6monenue muddysum.

3. HabGnioneHue siBIeHUN CMauMBaHUS U KalTUJUIAPHBIX SIBICHUM.
4. HaOmroneHue TeioBOro paciiupeHust Tedl.
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5. H3MmeHeHue naBieHUs Traza MpU HU3MEHEHHMH OOBEMA M HarpeBaHUU WIH
OXJIAKICHUH.

6. IlpaBuia uamepeHus TeMIEPATYPBHI.

7. Buasl Temionepenayu.

8. OxuaxaeHue npu COBEPUICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHIH paOOTHI BHEITHUMHU CUIIAMHU.

10. CpaBHeHME TEIUIOEMKOCTEN Pa3IMYHbIX BELIECTB.

11. HaOmroneHue KUIeHUs.

12. HalnroneHue NOCTOSHCTBA TEMIIEPATYPhl IIPU IIJIaBJIECHUU.

13. Mogenu TEeImIOBLIX ABUraTelei.

Jlabopamopuvie pabomsl u onvimol.

1.  OnbIThl 1O OOHAPYKEHUIO AEHCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnpiTel 1O HAOIIOJEHUIO TEIJIOBOIO PACHIMPEHUS Ta30B, KUAKOCTEH H
TBEPABIX TEI.

4. OmpeneneHue JaBlIeHUs BO3lyXa B OaJUIOHE IINPpULa.

5. OnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIaBIICHUS BO3/IyXa OT €ro o0bhEmMa
Y HarpeBaHUs WIN OXJIaKICHUS.

6. IlpoBepka rumoTe3bl JMHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTU B
TEPMOMETPUUECKOI TPyOKe OT TEMIIEpaTypBhl.

7. HaOmionenue wW3MEHEHHS BHYTPEHHEH OSHEpruum Telna B pe3ylbTare
Terionepeiadu U paboTbl BHEIIHUX CHIL.

8. HccrnenoBanue sIBI€HUSA TEIJIOOOMEHAa IPH CMEIIMBAHUU XOJOJHOW H
ropsiyeii BOJBI.

9. OnmnpeneneHre KOJIMYECTBA TEIUIOTHI, OIYUYEHHOTO BOJOW MPHU TEILIOOOMEHE
C HarpeThbIM METAJUIMYECKUM LIUIHH]IPOM.

10. OmnpexneneHue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue npouecca HCIapeHHUs.

12. OmnpexneneHue OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa.

13. Omnpenenenue yAelbHON TEMJIOTHI IUIABICHUS JIb/IA.

Pazjnen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

OnekTpuzanus Ten. J[Ba poaa sneKTpUYecKuX 3apsa10B. BaumoneiicTBue 3apspkeHHBIX Tell.
3akon KynoHa (3aBHCHMMOCTBH CHJIBI B3aUMOJEWUCTBUS 3apsyKEHHBIX TEJ OT BEJIUYMHBI 3apsiioB U
pacCTOSIHUSL MEXAY TeIaMu).

Onekrpuueckoe nojie. Hampsok€HHOCTH 3nekTpuueckoro mois. [IpuHuun cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DIeMEHTapHbIM anekTpudeckuil 3apsan. CrpoeHue
atoma. [IpoBOAHUKY U JUAIIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

ONEeKTpUYEeCKU TOK. YCJIOBHUS CYIIECTBOBAHUS DBJEKTPUUECKOro Toka. McTouHuKH
MIOCTOSIHHOTO TOKa. JIeHCTBHSA SIEKTPUYECKOro TOKa (TEIIOoBOE, XWMHYECKOE, MAarHUTHOE).
DIJIEKTPUYECKUH TOK B )KHJIKOCTSAX U razax.

Onektpuueckasd wnenb. Cwia Toka. OnekTpuueckoe HamnpsbkeHue. ComnpoTuBieHHE
MIPOBOJIHMKA. Y JIETbHOE CONPOTHBIICHME BemecTBa. 3akoH Owma i ydacTKa — LIelH.
ITocnenoBarenbHOE M NapalIeIbHOE COEAUHEHUE IIPOBOIHUKOB.

PaboTta 1 MOIIHOCTE AMEeKTpUYecKoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu u
NOTPeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTKoe 3aMbikaHue.

[TocrossHHbIE MarHuThl. B3anMoAEiCTBHE TOCTOSHHBIX MArHUTOB. MarHuTHOE MoOJIE.
MaruuTtHoe nosie 3eMiId ¥ €ro 3HaueHue A ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe nose
ANEeKTpUYecKoro Toka. [IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. [leficTBie MarHUTHOTO TOJS Ha



MIPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb IIOCTOSIHHOTO TOKa. Vcnonap3oBanue 3neKTpoaBuraresneii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel  Dapanes. fBneHue  siaekTpoMarHuTHoM  uHAyKuud. lIpaBunmo  Jlenua.
Onekrporerepatop. CrnocoObl TMONYYCHHUS OSICKTPHUECKON JHEPruu. OJIEKTPOCTAHIIMM Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

Hemoncmpayuu.

1. Dnextpuzaunus Tel.
JIBa pojia 2JIEKTPUUECKUX 3apsiA0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJL.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DneKTpocTaTU4ecKast UHIYKIUS.
3aKOH COXpaHEeHHUsI SJIEKTPUUECKUX 3aPsII0B.
[IpOBOJHUKY U TUBTEKTPUKH.
MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.
VIcTOYHUKH TOCTOSTHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUI TOK B )KUJIKOCTH.
I"a30BBbIii pa3psa.
H3mepeHue cuiibl TOKa aMIepMeTpoM.
H3mepeHne 3JeKTPUUECKOTO HAMPSKEHUS BOIBTMETPOM.
Peocrart u mara3uH cOnpoOTHUBIICHUM.
B3aumopeiicTBie MOCTOSHHBIX MATHUTOB.
MogennpoBaHre HEBO3MOKHOCTH pPa3/IeieHUs TOJI0COB MarHUTA.
MonenupoBaHie MArHUTHBIX MOJICH MOCTOSHHBIX MAarHUTOB.
OmneiT OpcTena.
MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHUT.
JlelficTBe MarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.
DIEeKTPOABUTATEINH MIOCTOSTHHOTO TOKA.
HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.
OnsiTel Dapanes.
24. 3aBUCHMOCTb HallpaBJEHUs HWHIAYKUMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHSI.
25. DnexkTporeHepaTop NOCTOSHHOIO TOKA.
Jlabopamopnwvie padbomovt u onvimol.
1. Onpitel 1O HAOMIONEHUIO OJEKTPU3AMH  TeNl HWHAYKIUEH | Ipu
CONPUKOCHOBEHUH.
2. MHccnenoBanue JACUCTBUSA DJIEKTPUYECKOTO MO HA NPOBOJHUKH H
JURJIEKTPUKHU.
3. CoOopka u nmpoBepKa pabOThI IEKTPUUECKOMN NN TOCTOSTHHOTO TOKA.
4. V3MepeHue u peryIMpoBaHUE CUJIbI TOKA.
5. H3mepenue u perympoBaHUE HAMIPSIKEHUS.
6. MHccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HIYIIETO YEpe3 PE3UCTop, OT
COTPOTHUBIICHHUS PE3UCTOPA U HAMIPSHKEHUS Ha PE3UCTOPE.
7.  OmbIThI, IEMOHCTPHUPYIONINE 3aBUCUMOCTh DJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJIHMKA OT €r0 JITMHBI, IJIOIIA M MONEPEYHOT0 CEUEHUS U MaTepHala.
8. IlpoBepka mpaBwia CIOXEHHS HANPSOHKEHWH TMpPU  MOCIEA0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.
9. [Ilpomepka mpaBwiia najsg CHJIBI TOKAa TPHU TApajUICIbBHOM COCIUHCHUH
PE3UCTOPOB.
10. Ompenenenue pabOTHI IIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. OmnpexeneHre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.
8

WONOLEWN

=
= o

NNNNRPRRRRRRRR
WNhNEPOWLOoNDUL A WN



12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HMAYLIETO 4Ye€pe3 JaMIOYKy, OT
HaIIpsDKEHUS Ha HEel.

13. Omnpenenenune KIIJI narpeBatens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MarHUTOB.

15. M3yueHue MarHUTHOIO IOJISI TOCTOSTHHBIX MarHUTOB MPU X 00bEIUHEHUH U
pa3leIeHuN.

16. HccnenoBaHue NEUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBUS KaTYLIKU C
TOKOM M MarHuTa OT CHUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYILKE.

18. M3yueHue AeCTBUS MarHUTHOTO TOJIL HA TPOBOJIHUK C TOKOM.

19. KoncTpyupoBaHue u u3y4eHrue padoThI AJIEKTPOABUTATEIS.

20. Uzmepenue KII/I snexkTpoasuraresibHON yCTaHOBKH.

21. OnpIThl 1O HCCIEIOBAaHUIO SIBJIEHUS DJIEKTPOMATHUTHOW — MHIYKIMH:

HCCIIEIOBAaHNE U3MEHEHUM 3HAYCHUS U HaIlpaBJICHUA UHAYKIIHOHHOTO TOKaA.
9 KJIACC

Pa3zpen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOro JABWXKEHUsA. PaBHOMepHoe mnpsMoiuHelHoe nBHkeHue. HepaBHoMepHOe
npsiMoJuHeiiHoe nBwKeHue. CpeaHsss M MIHOBEHHAs CKOpPOCTh Tejla IPU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOyCKOpeHHOE mpsiMosMHEHOE nBuxkeHne. CBoOogHOE TageHue. OTbITHI
lanunes.

PaBHOMEpHOE NBIKEHUE MO OKpYKHOCTU. [lepmon m dacrota oOpamieHus. JlunelHas u
yIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoit 3akoH Herorona. Tperumit 3akon Herotona. IlpuHiun
CYNEPIIO3ULINU CHIL

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHHS: cuja TPEHHS CKOJBXEHUsS, CUJIa TPEHUS
IIOKOS1, APYTUe BUIBI TPECHUS.

Cuna TsKECTM W 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOpEHHE CBOOOJHOTO MaJCHHUS.
JBmxenue mianet Bokpyr Connua. [lepBas kocmudeckas ckopocTs. HeBecoMocCTh U mieperpys3kH.

PaBHoOBecue MarepuanbHOM Touku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Umnynsc Tena. M3menenne umnyibca. Mmmynbsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexannueckass pabota M MolHOCTh. PaboTa cui TsDKeCcTH, YNpyroctd, TpeHus. CBs3b
sHeprun u pabothl. IloTeHuManbHas »Heprus Tena, MOJHATOTO HaJ MOBEPXHOCTBIO 3EMIIH.
[ToTrennmaneHass dHeprus cxkarod npyxuHbel. Kunetnueckas sHeprus. TeopemMa 0 KMHETHYECKOH
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.
1. HalnromeHne MeXaHHMYECKOTO IBMKEHHS Tella OTHOCHUTEIBHO DPa3HBIX Tell
OTCYETA.

2. CpaBHeHue IyTe€d W TPACKTOPUM ABWKEHUS OIHOTO M TOTO XK€ Tena
OTHOCHUTEIILHO Pa3HBIX TEJI OTCYETA.

3. H3MmepeHue CKOpPOCTH U yCKOPEHUS NPSIMOJIMHEWHOTO IBHKEHHS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

5. HabGmronenue ABMKEHMs TeJa IO OKPYKHOCTH.

6. HalGmoneHne MeXaHWYECKMX SIBJICHUH, MPOMCXOJAIIUX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBMKEHMM OTHOCUTEIBHO KaOMHeTa
busuKy.



7. 3aBHUCHMOCTb YCKOPEHHUS Tejia OT MACChl TeJIa U ICMUCTBYIONIEH HA HETO CUJIBL.

8. HaOmronenue paBeHCTBA CUII IIPU B3aUMOJICHCTBUU TEIL.

9. H3mMmeHeHue Beca Tea IPU yCKOPEHHOM JBUKCHHH.

10. Ilepenauda uMmIrysbca IpyU B3aUMOJECHCTBUU TEIl.

11. IIpeoOpa3oBaHus 3HEPrUM MPHU B3aUMOAEHCTBUHU Tell.

12. CoxpaHeHHE UMITyJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHE UMITyJIbCA IIPH a0COIIOTHO YIPYTrOM B3aUMO/ICHCTBHH.

14. HaOmroneHue peaKTUBHOTO JBHYKCHUS.

15. CoxpaHeHue MEXaHUYECKOW YHEPTUU MPH CBOOOIHOM MaICHUH.

16. CoxpaHeHHE MEXaHMYECKON DHEPrMM IIpU ABM)KCHUU TeNa IOJ IEHCTBUEM
MIPYKHUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcrpyupoBaHue TpakTa s pa3roHa M JaJbHEHUIIEro pPaBHOMEPHOIO
JBUKCHMS IIAPUKA WU TEIEKKH.

2. OnmnpeneneHne CpeaHEH CKOPOCTH CKOJBKCHHS OpycKa WM JBUKCHHS
1IapyKa 10 HAKJIOHHOW IJIOCKOCTH.

3. OnmnpeneneHue YCKOPEHMsI Tella IPU  PAaBHOYCKOPEHHOM JIBHKEHUM IIO
HAaKJIOHHOM IUIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HayaabHOW CKOPOCTH.

5. IIpoBepka rumoTesbl: €ClIU IpU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaabHON
CKOPOCTH IIyTHU OTHOCSATCA KaK psiJl HEYETHBIX YHUCEN, TO COOTBETCTBYIOLUE TPOMEKYTKH
BPEMEHH OJMHAKOBBI.

6. HccrnenoBaHue 3aBUCHMOCTH CHJIBI TPEHMSI CKOJIBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHMS.

7. Omnpenenenne k03GHUIIMEHTA TPEHUS CKOJIBKEHUSI.

8. Omnpenenenne KECTKOCTU NPYKHUHBI.

9. Ormpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUHU Tela I10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Omnpenenenne paboOThl CWJIBI YIOPYrOCTM IpH MOABEME TIpy3a C
HCIOJIb30BaHNEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. M3yueHue 3aKk0HA COXpAHEHUS SHEPTHUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBbIE XapaKTEPUCTUKU KojleOaHMH: MEepuoJ, 4YacToTa,
aMIUIMTyna. MareMaTHdeckuil W INPYKMHHBIM  MasaTHUKWA. [IpeBpamieHue oSHEprum ImpH
KoJs1e0aTeIbHOM JIBUKECHUU.

3aryxaromue kosnebaHus. BoiHykIeHHble KoneOaHus. Pezonanc. MexaHudeckue BOJIHBI.
CaolicTBa MexaHN4eCKUX BOJH. [IpoosbHBIE M TONEpeYHbIEe BOJIHBL. J[JI1MHA BOJIHBI U CKOPOCTH €€
pacrnpocTpaHeHusl. MexaHn4ecKHe BOIHbBI B TBEPJIOM Teje, CEHCMUYECKIE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue koneGaHUil Ten MOA JEHCTBUEM CHUJIBI TSDKECTHM W CHIIBI
YIOPYTOCTH.

2. HaGmonenue konebaHuii Tpy3a Ha HUTH U Ha MIPYXKHUHE.

3. HaOmroneHue BbIHYKJIEHHBIX KOJIEOaHUM U pe30HaHca.

4. PacnpocTpaHeHre NpOoAOoIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

5. HalmoaeHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKUI pe30HaHC.

Jlabopamopusie pabomsl u onvimot.

1. OmnpezneneHue 4acTOThl U MepHOA KoneOaHUH MaTeMaTHYECKOro MasiTHUKA.
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2. OmnpeneneHue 4acTOTHl U Meproia KoieOaHui NpyKUHHOTO MasiTHUKA.
3. MHccnenoBanue 3aBUCMMOCTH TEpPHOAA KOJIEOAHWN MMOJBEIIEHHOTO K HUTH
rpy3a OT JJINHbI HUTH.
4. HccrnemoBaHue 3aBUCHMOCTH MepHoJa KoJaeOaHU MPYKUHHOTO MasTHUKA OT
Macchl Ipy3a.
5. TIlpoBepka HE3aBHCHUMOCTH TIepuojaa KojeOaHui Tpy3a, MOJABEHICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITbI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD TEPHOAA KoJeOaHUi PyKUHHOTO
MasATHHKA OT MacChl I'py3a U KECTKOCTHU MPYKUHBI.
7. H3mepeHue yCKOpeHUs: CBOOOJHOTO HaICHHS.
Pazgen 10. JjieKTpOMAarHuTHOE MOJIE€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE NoJie. DIEKTPOMarHuTHbIE BOJIHBI. CBOWCTBA 3J1€KTPOMAarHUTHBIX BOJIH.
[IIkana 3n€KTpOMarHUTHBIX BOJIH. VICIIOIb30BaHNE 31IEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTb cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3JE€KTPOMAarHUTHBIX BOJIH.
2. BoisHOBBIE CBOICTBA CBETA.
Jlabopamopuwvie padbomot u onvimol.
1. H3ydeHue CBOWMCTB JIIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO
TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBas mopenb cBerta. Mcrounuku cBera. I[lpsAMonuHeliHOE pacnpoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpakenue cera. [11ockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus cBeTa. [loJgHOE BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox usyuedt B JsmH3e. OnTHueckas cucreMa (oToamnmapara, MHUKpOCKona U
Teneckomna. ['a3 kak ontudeckas cucreMa. bim3opykocTs U 1abHO30PKOCTb.
Paznoxenue Oenoro ceera B cuekTp. OnbiTel HetoToHa. Cllo)keHUE CHEKTPAIbHBIX I[BETOB.
Jucnepcus cera.
Hemoncmpayuu.
1. IIpsamosMHENHOE pacIpOCTPaHEHUE CBETA.
OtpaxkeHue cBera.
[Tonyyenne n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBO.
Xox myueil B cobuparoiieii JnH3e.
Xox JIy4eil B paccenBarolen JTUH3E.
[Torydenue n300pakxeHU ¢ TOMOILBIO JIUH3.
[Tpuniun neiictBus doroarnmnapara, MUKPOCKONA U TEIECKOIA.
Mogens rnasa.
11. PasnoxeHue 6enoro cBeTa B CIIEKTP.
12. IlomyuyeHue 6e70T0 CBETa IPHU CIIOKEHUH CBETa Pa3HBIX 1IBETOB.
Jlabopamopmnwvie padbomovt u onvimol.
1. HccnenoBaHue 3aBUCHUMOCTH yIJla OTPaXE€HMsS CBETOBOIO Jiyda OT YIUIa
MaJeHHUs.
2. H3ydeHue XapakTepUCTUK N300paKeHUS MPeaMeTa B INIOCKOM 3€pKaje.
3. HccrnenoBanue 3aBHCHUMOCTH yIJla MPEIOMJICHHS CBETOBOTO Jiyya OT yIja
MAJCHMSI Ha TPAHULE «BO3LyX—CTEKIION.
4. TlomydeHue U300paXeHUH C MOMOIIBIO COOMPAIOLIEH JTHH3HI.
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5. Omnpenenerne (HOKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI COOMparoIen
JIMH3BI.

6. OnbITHI 110 Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmnpITel MO BOCHPHUATUIO I[BETa IMPEIMETOB IPU HX HAOIIOJCHUU dYepe3
L[BETOBBIE (DUIIBTPHI.

Pa3znea 12. KBaHTOBLIC SIBJICHUA.

Onbiter Pesepdopna u manerapuas Mozaenb aroma. Mozenb aroma bopa. Mcnyckanue u
IIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JIuHEeHyaThIe CIIEKTPBI.

PagmoaktuBHocTh. Auba, Oera- u ramma-uznydeHus. CTpoeHHUE aTOMHOTrO sjipa.
Hyknonnas Mogens aromHoro sapa. HM3orombel. PanunoaktuBHble mnpeBpauieHus. llepuon
nojrypacnaja aTOMHBIX sIJIep.

SnepHble peakuuy. 3aKOHBI COXPAaHEHUsS 3apsiIOBOTO U MACCOBOIO YHCEN. DHEPIUsl CBA3U
aTOMHBIX sifep. CBsA3b Macchl U 3Hepruu. Peaknuu cuHTes3a u neneHus saep. VcTouHMKY sHEpruu
ConHua u 3B€31.

Snepnas snepretuka. JIeiicTBUS paguoaKTUBHBIX U3IyUYEHUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

1. CnexTpsl U3IIy4eHUS U MOTJIOLIEHUS.
CrexTpsl pa3IuYHbIX Ta30B.
CrnexTp BoaOpo/Ia.
Habmronenue TpexkoB B kamepe BunbcoHa.
Pabora cuéTunka HOHU3UPYIOIINX U3TYUEHUI.
6. Perucrpanus nzinydeHus: IpUPOAHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuwvie padbomot u onvimol.

1. HalmroaeHue CIUIONIHBIX U TMHEWYATHIX CIIEKTPOB U3ITYUCHHS.

2. HccrnenoBaHue TPEKOB: MU3MEPEHUE PHEPIHMM YACTHUIBI 10 TOPMO3ZHOMY ITyTH
(mo gororpadusm).

3. UMsmepenue pannoakTuBHOTO GoHA.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBEHO-00001IAIONINI MOy MPEAHA3HAYEH JJIsl CUCTEMATU3alul U 0000IIEeHUS
MIPEIMETHOTO COJIEP’KAaHUS U OIbITa AEATEIbHOCTH, IPUOOPETEHHOTO NMPU M3YyUYEHUU BCETO Kypca
bu3MKKM, a TakXkKe A MOATOTOBKH K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (HU3UKE IS
o0y4aromuxcsi, BHIOPaBIINX ATOT yUeOHBIN IPEIMET.

[Ipu u3ydyeHnn JaHHOTO MOAYJIS PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeUNBAETCS JOCTUKEHUE IPEIMETHBIX U METAPEIMETHBIX TUIAHUPYEMBbIX
pe3ynbpTaToB 00y4eHus, (OpMUPYETCS €CTeCTBEHHOHAy4YHas TPaMOTHOCTb: OCBOEHHE HAYYHBIX
METOZIOB HCCJICIOBAHUS SIBJICHUW TIPUPOJBI W TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHSTH
(bu3nueckre sBIEHUS, MPUMEHSS MOJyYeHHbIE 3HAHUS, pelIaTh 3a/1a4M, B TOM YHCIIEe KaYeCTBEHHbBIE
U KCIIEPUMEHTAJIbHbIE.

[IpuHUIMNIAaNBHO NEATEIbHOCTHBIA XapaKTep JaHHOTO pa3fesia pean3yeTcs 3a CUYET TOro,
YTO 00yYaroluecs BHITOIHSIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE TMOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBSICHITH PU3NIECKUE SBICHUS B
OKpY’Karollel MpUpo/ie U IOBCETHEBHOM KU3HH;

UCIIONIb30BaTh HAy4YHbIE METOABl HCCIENOBAaHUS (DU3MYECKHUX SIBJICHUN, B TOM YHCIE IS
MIPOBEPKH TUMOTE3 M MOTYyUYEHUS TEOPETHIECCKUX BHIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HanOoliee BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJOTHUH,
HampuMep, MPaKTHUYECKOr0 HCIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPIUU HA OCHOBE 3aKOHA
MPEBPAIICHUS U COXPAHEHUsI BCEX U3BECTHBIX BUIOB YHEPTHUU.

uhwnN
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

W3ydenue ¢u3MKM Ha ypoOBHE OCHOBHOTO 0OHIEro 0Opa3oBaHMs HAMpaBIEHO Ha JOCTHKCHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3yJIbTATOB.
B pesynbrare m3yueHus (U3MKH Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHusi y oOydaromierocs
OyayT chOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3yIbTAThl B YACTHU:
e 1) MaTpMOTHYeCKOr0 BOCIIUTAHUSA:
® - MPOSIBIICHHWE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN (Ppuznyeckoit
HaYKH;
® - [ICHHOCTHOE OTHOILIEHHE K JOCTHKCHUSIM POCCUNCKHUX YUEHBIX-(U3HUKOB;
e 2) rpa:kIaHCKOro M JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
® - FOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCYXJI€HHH OOLIECTBEHHO 3HAYMMbBIX U ITHUYECKUX
npo6JeM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKECHUN (PU3UKY;
® - OCO3HaHHME BaXXHOCTH MOPAJIbHO-3TUYECKUX PUHLIUIIOB B I€ATEIbHOCTU YUEHOTO;
e 3))3CcTeTHYeCKOro BOCIIMTAHMA:
® - BOCHPUSITHE ICTETUYECKUX KAuecTB (PU3NYECKOM HAyKU: €€ TapMOHUYHOI'O MOCTPOCHMSI,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOT0 NMO3HAHMSA:
® - OCO3HaHHWE LIEHHOCTH (PU3MUYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTAa TO3HAHUS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BAKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;
® - pa3BHUTHE HAYYHOI I0003HATENFHOCTH, HHTEpPECa K UCCIEA0BATEIBCKON e TEIbHOCTH;
¢ 5) popmupoBaHus KYJLTYPHI 310POBbSI H IMOLMOHAJIBLHOT0 0JIATONOTYYHS:
® - OCO3HaHUE IEHHOCTU 0e30macHOro o0Opa3a XU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, Ba)XHOCTM HpaBWJl O€30IIaCHOrO0 IIOBEJIEHUS Ha TpPaAHCHOpPTE, Ha Joporax, ¢
AIIEKTPUUYECKUM U TETIJIOBBIM 000pPY/IOBAHHEM B JIOMAILITHUX YCIOBUSX;
e - c(hopMUPOBAHHOCTh HaBbIKA pedIeKCHM, MPU3HAHUE CBOEro MpaBa Ha OLIMOKY M TaKoro
K€ MpaBa y Jpyroro 4ej0BeKa;
e 06) TPYA0OBOIO BOCIIUTAHMSA:
® - aKTUBHOE yYacTHE€ B PELICHMM MPAKTUYECKHX 337ay (B paMKaxX ceMbH, 00pa30BaTeIbHOM
OpraHM3aly, ropoja, Kpasi) TEXHOJIOITMUECKOM U COLMaIbHON HaIllpaBI€HHOCTH, TPEOYIOLINX B
TOM 4Hcie U GU3NUYECKUX 3HAHUMH;
® - UHTEpEC K MPAKTUYECKOMY M3YyUEHHIO Mpodeccuil, CBA3aHHBIX ¢ (PUUKOIL;
e 7)3KOJI0TMYECKOr0 BOCIIMTAHMSA:
e - OpUEHTalMs Ha NpUMEHeHHe (U3MYECKMX 3HAaHUM s pelleHus 3agad B 00JacTu
OKpYXaroIle cpesbl, INIAaHUPOBAHUSI TIOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCJEICTBUHN IS
OKpYXKarolleH cpenbl;
® - 0CO3HaHME IMTOOANBHOTO XapaKkTepa 3KOJOIMYECKUX MpoOIeM U MyTel ux peuieHus;
e 8) ajanTanuu K M3MEHSIIOIIUMCH YCJIOBUSIM COUMAJIBHON ¥ NPUPOIHOM Cpeabl:
e - TOTPeOHOCTH BO B3aWMOACWCTBUM TpPU BBHINOJHEHUH MCCIEAOBAaHUNH U MPOEKTOB
¢u3nuecKoil HanPaBIECHHOCTH, OTKPBITOCT ONBITY U 3HAHUAM JAPYTHUX;
® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO NE€ATEIBHOCTD;
e - noTpebHOCTh B (POPMUPOBAHMM HOBBIX 3HAHWUN, B TOM 4YHcie (OPMYIHPOBATH HJIEH,
MOHSTHSL, TUIIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSAX;
e - oco3HaHHe Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;
e - [JJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;
® - CTpeMJICHHE aHAJIM3UPOBATh U BBISBIISITH B3AUMOCBS3H MPUPOIbI, 0OIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOIb30BaHNEM (PU3NUECKUX 3HAHUM;
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e - OICHKA CBOMX JEHCTBUM C YYETOM BIMSHUSA Ha OKPYXKAlOLIYH Cpeay, BO3MOXKHBIX
171002 TbHBIX TIOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIbTATBI

B pesymbraTte oOcCBOeHHMS TpOrpaMMbl TO (U3MKE HA YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuaromerocs OyayT chopMupoBaHbl MeTamnpelIMeTHble pe3yJbTaThl,
BKJIIOUAIOINME TI03HABATEIbHBIC YHUBEPCAIbHBIE yYeOHBIC JCHCTBHS, KOMMYHHKATHBHBIC
yHHUBEpCcalbHbIe yUeOHbIE IeUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC YUCOHbIE 1eHCTBUS.

Ilo3HaBaTebHBIE YHUBEPCAJIbHLIC y‘leﬁl—lble JeHCTBUA

Ba3oBble Jlornueckue aeicTBuA:

. BBISIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUN);

. yCTaHaBJIMBATh CYLIECTBEHHBIH NMpPHU3HAK KilacCHU(UKALMU, OCHOBAHUA Uil OOOOIEHUS U
CpaBHEHUS,

. BBISIBJISITH 3aKOHOMEPHOCTUM M IPOTHUBOpPEUMsI B paccMaTpuBaeMbIX (akTaX, AAHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

. BBISIBJIATh [IPUYMHHO-CJICICTBEHHbIE CBSI3U IPU  U3YyYeHUM (U3UUECKUX SBICHUH U

IIPOLIECCOB, J€aTh BBIBOJABI C UCIOJIb30BAHUEM JEIYKTHUBHBIX M UHIYKTHBHBIX YMO3aKIIOUEHHH,
BBIJIBUTATh TUITOTE3HI O B3aUMOCBS3AX (PH3NUECKUX BEIUYHH;

J CaMOCTOSITENIFHO BBIOMpaTh croco0 pemieHus yueOHOW (u3mueckol 3amadu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pPELICHMs, BBIOOp Haubosee MOAXOIAIIEro ¢ y4€TOM CaMOCTOSITEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarebcKue 1eHCTBUA:

. UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT ITIO3HAHNUS,

. IPOBOJIUTH 0 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY OIIBIT, HECIOXHBIN (pU3HuecKuil
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHNE (PU3NYECKOTO SIBICHNUS;

. OLICHMBAaTh Ha MPUMEHMMOCTh U JOCTOBEPHOCTh HH(OpPMAIMIO, MOJIYYEHHYIO B XOJ€
HCCIIEA0BAHUS WIHM DKCIIEPUMEHTA,;

. CaMOCTOSITENIbHO (hOpMyITUpoBaTh 0OOOLIECHHUS W BBIBOABI MO pe3yibTaTaM IMPOBEAEHHOTO
Ha0JII0/IeHUs, OIBITA, UCCIIEOBAHNUS;

. IIPOrHO3MPOBATh BO3MOXKHOE JlajbHeWIIee pa3BUTHE (PU3NYECKHX IPOLIECCOB, a TaKKe

BBIIBUTATh MPEINONI0KEHUsI 00 UX PA3BUTUHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

o NPUMEHATh PA3JIMYHbIE METOMABI, WHCTPYMEHTHl H 3alpochl TPH IOMCKE U OTOOpe
nH(pOpMaLIMK WIN JAaHHBIX ¢ YUYETOM IPEAIoKeHHON yueOHOM (pusnueckoi 3a1aun;

J aHAJTM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETHPOBATH NHPOPMAIIHIO PA3THIHBIX BUIOB
1 GOpM IMpeCTaBICHHUS;

J CaMOCTOSITENILHO BBHIOMpATh ONTHUMANBbHYIO (QOpMY TpeACTaBlIeHUsS HHPOPMAIUH U
WJLTIOCTPUPOBATh pellacMble 3a7aui HECIOXKHBIMHA CXEMaMH, TharpaMMaMi, HHOW TpauKod U MX
KOMOMHAIIHSIMH.

KomMyHHUKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIE 1eliCTBHA:

. B X0J/i¢ OOCYXXJIEHHUsI Y4eOHOTO MaTepHaia, pe3yabTaToB JJA0OPATOPHBIX PabOT U MPOEKTOB
3aJaBaTh BOIIPOCHl IO CYIIECTBY OOCYXJaeMOW TeMbl U BBICKA3blBaTh MJIEH, HallEJIEHHBIE Ha
pellieHre 3ajaud U NoJiepKaHue 0J1arokenaTeIbHOCTH OOIEHHS;

L COIIOCTABJIATh CBOU CYXACHUA C CYKACHUAMU JAPYTUX YUAaCTHHUKOB JHaAJIora, O6H3py>KHBaTI)
pas3jiniaue u CXoaACTBO HO3I/II_[I/II71;
° BBIPpAXXAaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
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. nyOIWYHO MPEACTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (PM3UYECKOr0 OMbITa (IKCIEPUMEHTA,
HCCIIEIOBaHMsL, IPOEKTA);

. NOHMMATh W MCIOJb30BaTh IPEUMYIIECTBA KOMAaHIHOM M WMHIUBUAYAIbHOM pabOThHl mpu
peLIeHNH KOHKPETHON (U3NYECKOil Tpo0IieMbl;
o IPUHUMATh L€ COBMECTHOM JIEATENbHOCTH, OpPraHM30BBIBATH JIEHCTBUSA IO €€

JOCTHXKCHHIO: PaCIpeAeiisATh POJU, OOCYXKIaTh MPOIECCHl W Pe3yJIbTaThl COBMECTHOW pPadOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

. BBIIOJIHATh CBOIO 4YacThb pabOThl, JOCTUIas KayeCTBEHHOI'O pe3ysibTaTa IO CBOEMY
HaIIpaBJICHUIO U KOOPAVHUPYS CBOU JACHCTBUA C APYTMMU WICHAMHU KOMaH/bL;
o OLICHUBATh KA4yeCTBO CBOETO BKJIaZa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CaMOCTOSTEIHHO

chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHLIC y‘leﬁHLIe JelCcTBUA

Camoopranmszaums:

° BBISIBJISITH MPOOJEMBbl B KU3HEHHBIX M YYEOHBIX CUTYalUsAX, TPEOYIOUIMX Ui PEIICHUs
(hbU3UYECKUX 3HAHU;

° OpUEHTUPOBATHCS B PA3NIMYHBIX [OAXOJAaX MPHUHITUS pEUICHUH (MHIMBUIYaIBHOE,
MIPUHSATHE PEILIEHUS B IPYIIE, IPUHATHE PELICHUHM IPyIIIO);

° CaMOCTOSITEJIbHO COCTaBIIATh QJITOPUTM pemIieHUus (U3MYECKOW 3amayd WM IUIaHa

HCCIIEIOBAHMSI C YUYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEILICHMUI;

° JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTE/JIEKT:

° JaBaTh aJICKBaTHYIO OIICHKY CUTYyAallMH U IpeJjiaraTh miaH e€ U3MEHEeHHUS,

° OOBSACHATh TPUYMHBI JOCTHXKEHHs (HEIOCTIIKEHHUS) PE3yNbTaTOB JEATEIILHOCTH, JaBaTh
OLIEHKY MTPHUOOPETEHHOMY OIIBITY;

° BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJI€ B XOJ BBITIOJHEHHS (HU3UYECKOTO

UCCIIEIOBaHMUsl WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBLIMXCS CUTYallHi,
YCTaHOBJIEHHBIX OUIMOOK, BO3HUKIIUX TPYJHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBHSIM;

o CTaBUTh ce0sl HA MECTO JIPYTOro 4ejloBeKa B XOJ€ CIOpa UM IUCKYCCHU Ha HAYYHYIO TEMY,
ITIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPyroro;

. MpHU3HaBaTh CBOE MPABO Ha OMIMOKY MPH pelIeHUH GU3NYECKUX 3a7ayd UM B YTBEPKICHUAX

Ha Hay4YHBIE TEMBI U TAKOE K€ IIPaBO APYroro.
MNPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenus B 7 KJjacce MpeIMETHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpakaTh C(HOPMHUPOBAHHOCTH Y O0YJAIOIINXCSI YMEHHIH:

o WCIIOJIb30BaTh TIOHATHS: (U3MYECKHE € XUMHYCCKHE SBJICHHS, HAOIIOICHHE,
9KCIIEPUMEHT, MOJIeb, THUIOTE3a, €AUHUIIBI (PHU3UUYECKUX BEIMYWH, aTOM, MOJIEKYJa, arperaTHbie
COCTOSIHHSI BelIecTBa (TBEPOE, KUIKOE, Ta3000pa3HOE), MEXaHUIECKOE JIBIDKCHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOPHSI, PaBHOJCHCTBYIOMIAs chia, nedopManus (ynpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIIAFOIINECS COCY/IBI,

. pasnuuath sBiIeHus (auddy3us, TEMIOBOE JIBIDKCHHE YacCTHI[ BEIECTBa,
paBHOMEpHOE JBHKCHHE, HEPABHOMEPHOE JIBIYKEHUE, UHEPIIHsI, B3aMOJICHCTBHE TN, PaBHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHOW OCBhIO BpalleHHs, Ieperada JaBiICHHUS TBEPIBIMHA TEIAMH,
KHUJKOCTSAMHU M Ta3aMH, aTMOC(epHOE JaBlieHWE, TUIABAHHE TeJ, MPEBPAIICHUS MEXaHUYECKOU
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SHEPrUH) MO OMNHCAHUIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOLINX
TaHHOE (PM3HUYECKOE SIBICHUE;

o pacro3HaBaTh MPOSIBICHHE U3YYCHHBIX (DU3NYECKUX SBJICHUN B OKPYXKAIOIIEM MUPE,
B TOM 4HClie (PU3UYECKUE SBICHUS B MPUPOJEC: PUMEPHI ABIKEHHSI C PA3IMYHBIMU CKOPOCTSIMH B
KUBOM M HEXKHUBOW MNpUpOJAE, JEHUCTBHE CHJIBI TPEHUS B MPUPOAEC M TEXHHUKE, BIIMSHUE
aTMOC(epHOTO JIaBJICHHUS HA KUBOW OPraHW3M, IUIABaHUE PHIO, PHIYard B TEJIE YENIOBEKA, MPU ITOM
MEePEeBOIUTH MPAKTUUYECKYIO 3a7ady B yueOHYIO, BBLACISATH CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKH)
(bU3NYECKUX SIBIICHUIA;

o ONMCHIBATh HW3YYEHHBIC CBOWCTBA TeN M (PU3UYECKUE SBICHHS, HCIOJIB3YS
¢busnueckrue BeMUYHHBI (Macca, 00BbEM, IUIOTHOCTH BEIECTBA, BPEMS, MyThb, CKOPOCTb, CPEIHSSA
CKOpPOCTb, CWJIa YIIPYTOCTH, CHUJIA TSKECTH, BEC Teja, CHJla TPEHUs, JaBjieHHe (TBEPIOro Tena,
KHUJKOCTH, ra3a), BHITAIKMBAIONIAs CUJla, MEXaHUYeCcKasi padoTa, MOIIHOCTh, IJIEY0 CHUJIbl, MOMEHT
CHJIBI, KOX((HUIMEHT TOJE3HOrO JCHCTBUS MEXaHM3MOB, KHHETHYECKas W MOTEHIMaJbHAas
SHEPrus), IpHU ONMUCAHUU MPABUIBLHO TPAKTOBATH (PU3NYECKUI CMBICI HCIONIb3yEeMbIX BEIUYHH, UX
0003HAYCHHUS W EIUHUIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOIIME JAHHYIO
(bu3MYECKyI0 BEIMYMHY C APYTMMHU BEIHMUYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBHUCHMOCTEH
(U3HYECKUX BEIINYNH;

o XapaKTepu30BaTh CBOWCTBA TeJ, (hU3MUECKHe SIBICHHS W TPOILECCHI, HCIOJb3YS
MpaBWJIa CIIOKEHHUs CHII (BIIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBUJIO paBHOBecUs pblyara (OJ0Ka), «30J0TOE TPABUIO» MEXAHWKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM PHEpPruM, MPU STOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3aMUCHIBATH €r0
MaTEeMaTHYECKOE BBIPAXKEHHUE;

o OOBSICHATh (DU3UYECKUE SIBJICHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BIABIATh NPUUMHHO-CIEICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX ILIAroB C ONOpPOil Ha 1-2 M3yuYeHHBIX CBOWCTBA
¢bu3nvecKux sBICHUH, GPU3NUIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

o pemath pacu€THble 3afauyd B 1—2 neHCTBMs, UCHOJIB3Yys 3aKOHBI U (HOpMyIIBI,
CBs3bIBatOLME (PM3MUECKHUE BEITUYMHBI: HA OCHOBE aHalIM3a yCIOBHS 3aJauM 3alHChIBATh KPaTKOe
yCIIOBHE, MOJCTABIATh (U3NYECKHE BEIUYMHBI B (OPMYJbl U MPOBOAUTH PACUETHI, HAXOAMUTH
CIPaBOYHbIE TaHHbIE, HEOOXOIUMBIE JUIsl pELIeHUs 33/1a4, OLIEHUBATh PEATUCTUUHOCTD MTOJy4YEHHON
(bu3n4ecKoil BETUUNHBL;

o pacrio3HaBaTh NpOOJIEMBI, KOTOPbIE MOXKHO PEHIMTh MpPU MOMOIIU (PU3HYECKHX
METOJIOB, B OIMCAaHUU HCCJIENIOBAHUS BBIACNSATH MPOBEPSIEMOE MPEINOIoKEeHUe (TUIOTE3Y),
pa3nuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIH pe3yNbTaT, HAaXOAUTh OIMIMOKH B XOJI€ OIbITA, eNaTh
BBIBOJIBI 110 €T0 pe3ysIbTaTaM;

o MIPOBOJUTH ONBITHI 10 HAOIIOAEHUIO (PU3UUECKUX SIBICHUN WM (PU3UUYECKUX CBOMCTB
Ten: (OpMyIUpPOBaTh MpPOBEpPsSEMbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY W3 IMPEIOKEHHOTO
000py/10BaHus, 3aMIUCHIBATH X0/ OTbITa U (DOPMYIHPOBATH BHIBOABL;

. BBITIOJTHATH PSIMblE U3MEPEHUSI PaCCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIbI U
TEMIIEpPATyphl C HCIOJb30BAaHHUEM AHAJIOTOBBIX M HUGPOBBIX NPUOOPOB, 3aMMCHIBATh MOKAa3aHUS
prOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

o MIPOBOJIUTH UCCIIEIOBaHUE 3aBUCUMOCTH OJHOM (pU3MUYECKON BETMUMHBI OT JAPYToi C
HCIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUIl (3aBUCHUMOCTH IyTH PAaBHOMEPHO JBHKYIIErocs Tejla OT
BPEMEHHU JBIKEHHs Tejla, CWJIbI TPEHHMsS CKOJbXKEHHs OT Beca Tesa, KadecTBa O00pabOoTKU
MOBEPXHOCTEH TeN M HE3aBHUCHUMOCTH CHJIbl TPEHHUS OT IUIOIIATU CONPUKOCHOBEHUS TN, CHJIbI
YIPYTOCTH OT Y/UIMHEHMS MPY>KUHBI, BHITAJIKUBAIOMIEH CHUIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTU JKUJKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTHU TeJla, OT TIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TeJ0, YCIOBUH IUIaBaHUs TeJl, YCIOBHM paBHOBECHs phlyara U OJOKOB), y4acTBOBAaTh B
IUTAaHUPOBAHUM y4eOHOTO MCCIIEJIOBaHMSI, COOMPATh YCTAaHOBKY M BBIMOJHATH W3MEpPEHUs, Cleays
NPE/UIOKEHHOMY IIJIaHy, (DPUKCHpPOBATh pe3yNbTaThl TOJXYYEHHOW 3aBUCHUMOCTH (PU3MUYECKHX
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BEJIMYUH B BHUJE MPEIJIOKEHHBIX TaOnHull W TrpapuKoB, Je1aTh BBIBOJABI IO pe3yJibTaTaM
HCCIIEIOBaHMS;

o MIPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (PU3UUECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
AKHUJKOCTU U TBEPJOIrO Tella, Cujla TPEHUS CKOJIbKEHMS, JaBJICHNUE BO3/1yXa, BHITAJIKMBAIOLIAs CUIIA,
NeICTBYIONIAs Ha MOTPYKEHHOE B JKUIKOCTH TENO, KOI(DPHUIMEHT MOJE3HOT0 NEHCTBHUS MPOCTHIX
MEXaHU3MOB), CIenysl MPeIOKEHHOW WHCTPYKLUMHU: IPH BBIMOJHEHUH HW3MEpEeHUil coOuparh
SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHHE HCKOMOU BEIMYHHBIL;

o coOMIOIaTh TpaBWia TEXHUKH OE30MacHOCTH TpU paboTe ¢ J1abopaTopHBIM
o0opyoBaHuEM;
. yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETp, COOOIIAIOIMHUECS COCYAbl, OapoMeTp, pbluar, MOABHXHBIA |
HEMOABIKHBIN OJIOK, HAKIIOHHASI IIJIOCKOCTE;

° XapaKkTepU30BaTh MPHUHIMIIBI JCHCTBUS W3YYCHHBIX TMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPO Ha WX omucaHus (B TOM YHCIE: MOIUIMIHHUKH, YCTPOWCTBO BOAOMPOBOJA,
TUAPABIMYECKHUI MTPECC, MAHOMETP, BEICOTOMED, MOPIITHEBOM HACOC, AaPEOMETP), UCTIOIb3YS 3HAHUS
0 CBOMCTBaX (PM3WUYECKHX SBJICHUA U HEOOXOAUMbIC (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

° MPUBOJUTL TPUMEPHl (HAXOAWTh HWH(POpPMAIMIO O NpUMEPax) MMPAKTHIESCKOTO
MCIIOJIb30BaHUs (PU3NICCKUX 3HAHUK B IMOBCEIHEBHOW JKU3HHU JIJIs 0OecrieueHnst 0€30MMacHOCTH IPU
oOpaitlieHuu ¢ MpubopamMu ¥ TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbSI U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH CPEJIC;

° OCYIIECTBJISAITh OTOOpP HMCTOYHUKOB HMH(opMmanuu B NHTEepHETE B COOTBETCTBHH C
3a/IaHHBIM TOMCKOBBIM 3aIlIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MYTEM CpPaBHEHUS Pa3IUUYHbIX
HMCTOYHUKOB BBICIATh WHGOPMAIIHIO, KOTOpas SBISETCS NPOTUBOPECUMBOM HIU MOXKET OBITh
HEJIOCTOBEPHOM;

° UCIONIb30BaTh MPU  BBIIIOJHEHUH YYE€OHBIX 3a/laHUi  Hay4YHO-TIOMYJISIPHYIO
nuTepaTypy (U3MYECKOTO COJACpI)KaHUsA, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTu HHTepHer,
BIIQ/IETh MPUEMaMHU KOHCTIEKTUPOBAHUS TEKCTa, MPeo0pa3oBaHus HHPOPMAIUN U3 OJHON 3HAKOBON
CUCTEMBI B JIPYTYIO;

° CO3/1aBaTh COOCTBCHHBIE KpAaTKHE MMChbMEHHBIC W YCTHBIC COOOIICHUS Ha OCHOBE 2—3
HMCTOYHUKOB MHGOpMAIMU (PU3NYECKOTO COJEpkKaHUs, B TOM 4YHCIE MyOJIMYHO JeNaTh KpaTKue
COOOIIeHUsI O pe3ylbTaTaX MPOEKTOB WIM YYeOHBIX KCCIEAOBAHUN, MPU ITOM TPaAMOTHO
WCIIOIh30BaTh M3YYCHHBIM TOHATHUHHBIN ammapar Kypca (DU3WKH, COMPOBOXKAATH BBICTYIUICHHE
MpE3EHTALMEN;

° MIPH BBITIOJIHEHU U YYEOHBIX TPOEKTOB U HCCIEA0BAHUN pacpeeNsiTh 00S3aHHOCTH B
TPyIIie B COOTBETCTBUU C MOCTABJICHHBIMH 3aJa4aMH, CJICAUTH 3a BBIMOJHEHUEM IUTaHa JIEHCTBUM,
aJIecKBaTHO  OIICHMBATh COOCTBEHHBIH BKIAJ B  JACSITENBHOCTb TPYIIBL, BBICTPAUBATh
KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YIUTHIBAsI MHEHUE OKPY>KAIOIIHX.

K xoHmy oOydenuss B 8 KJjacce mpeaMETHBIE PE3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOIITUXCSI YMEHHM:

° WCIIOIB30BaTh MOHATHS: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE IBMKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIECTBA, KPUCTAIIMYECKHE U aMOp(HbIE TeNa, HACHIIIEHHBIN U
HEHACBHIIICHHBIA TIap, BIAXHOCTh BO3/JyXa, TEMIIepaTypa, BHYTPEHHsISI DSHEPrus, TEIJIOBOMN
JIBUTATENb, DSJIEMEHTAPHBIM SJIEKTPUUYECKUM 3apsii, SJIEKTPUUYECKOE TII0Jie, MIPOBOJHUKH H
JUDJICKTPUKHU, TTOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

° pasznuuaTh SBICHHS (TETUIOBOE pACHIMPEHHE M C)KaThe, Terionepenada, TEIIOBOE
paBHOBecHE, CMayuMBaHHME, KAMWUISPHbIE SIBIICHUS, WCINApPEHUE, KOHJEHCAlMs, IIJaBJIEHUE,
Kpuctajun3anusi (OTBEpJieBaHME), KHUIIEHWE, Teruionepenada (TEruIoNnpOBOIHOCTh, KOHBEKIHS,
W3Iy4YeHHUe), SJICKTpU3alMs TeJ, B3aUMOJICHCTBUE 3apsiioB, JACUCTBHS DSJIEKTPHUECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBIE MArHUTOB, JIEMUCTBHE MArHUTHOTO TOJISI HA MPOBOJHHUK C

17



TOKOM, JIEKTPOMAarHuTHas WMHIYKIHSA) MO ONMCAHUIO HUX XapaKTEpPHBIX CBOIMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHUE;

o pacro3HaBaTh MPOSIBIIEHUE U3YyYCHHBIX (PU3MUECKUX SBICHUHA B OKPY’KAIOIIEM MHUDE,
B TOM uyHclie (PU3MUECKUE SBICHHS B TNPHUPOJE: MOBEPXHOCTHOE HATSHKEHHWE W KaNMUISIPHBIC
SBJICHUSI B IIPUPOJE, KPUCTAIUIBI B IIpUpoJe, uzinydeHue CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE
Opu3bl, 0oOpa3oBaHHME pOCBHI, TyMaHa, HWHEs, CHEra, JJEKTpUYECKHE SBICHHS B aTMocdepe,
JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE 1oJ€ 3eMi, Ipei( MOI0COB, POJIIb MAarHUTHOIO
1oJisl JUIsl JKU3HM Ha 3emiie, NOJSPHOE CUSHUE, IIPU 3TOM IEPEBOAMTH NPAKTUYECKYIO 3a7ady B
y4eOHY!0, BBIACIATH CyIIECTBEHHbIE CBOWCTBA (IIPU3HAKH) (PU3NYECKUX SIBIICHHIH;

o ONMCBHIBaTh H3YyYEHHBbIE CBOMCTBA TeJ M (PU3NYECKUE SABICHMS, HCIOIb3Ys
¢u3nveckue BETUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPrusi, KOJWYECTBO TEIUIOTHI, YJeNbHAs
TEIUIOEMKOCTh BEILECTBA, YJeNbHas TEIUIOTAa IUIABJIEHUS, YJelbHas TEIUIOTa NapooOpa3oBaHUs,
yllenbHasl TEIUIOTa CrOpPaHMs TOIUIMBA, KOI()(UIIMEHT MOJIE3HOTO AEUCTBHS TEIJIOBOM MAaIlUHBI,
OTHOCUTEJIbHAS BJIQAXKHOCTb BO3/AyXa, DJCKTPUYECKUH 3aps], CWIa TOKa, DSJIEKTPUYECKOe
HalpsDKEHHUE, CONPOTUBIIEHUE IIPOBOJHMKA, YIEIbHOE CONPOTUBICHUE BelleCTBA, pabdora u
MOIITHOCTh 3JIEKTPUYECKOI0 TOKAa), NMPH ONMCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICI
WCTOJIB3YEMBIX BEIIMYMH, O003HAYCHHUS W CIMHUIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (HOPMYIIH,
CBSI3bIBAIOIIME JAHHYI (DU3MUYECKYIO BEJIWYMHY C JPYTUMH BEIMYUMHAMHU, CTPOUTH TIpapuKu
M3YYEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIUYNH;

o XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MUYECKUE SBICHHUS W TPOILECCHI, HCIIONB3YS
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpPHUM CTPOEHMS BELIECTBA, NPUHIIMII
CYIEpIO3UIMK TOJNeH (HAa KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma Juis
yuyacTka Lemnu, 3akoH J[xoyns—JIeHua, 3akoH coXpaHEeHUs1 SHEPIUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOpMYIHPOBKY 3aKOHA U 3aITUCHIBATH €0 MATEMAaTHYECKOE BBIPAKEHUE,

o OOBSICHATh (PU3MYECKHE MPOLECCHl W CBOWCTBA TEJN, B TOM YHCJIE M B KOHTEKCTE
CUTyallUll TPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbBIABIATh INPUYMHHOCIIEICTBEHHBIE CBS3H,
CTpOUTH OOBsSCHEHHE U3 |—2 JorMyeckux MIaroB C¢ omopol Ha |—2 H3yuyeHHBIX CBOWCTBa
(bu3nYecKux sIBIEHUH, PU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

o pemiaTb pacu€THblEe 3afauyd B 2—-3 JEHCTBMs, UCHOJIb3Yys 3aKOHBI U (HOpMYyIIBI,
CBsI3bIBatOIME (PM3MUECKHUE BEITMUYMHBI: HA OCHOBE aHalIM3a yCIOBHS 3aJaud 3alHChIBaTh KPaTKOe
yCIIOBHE, BBIABIATH HEJOCTATOK JAHHBIX JUIS pElleHHs 3a/JadyM, BHIOMPATh 3aKOHBI U (HOPMYJIH,
HeoOXoauMBble il €€ pelleHus, NMPOBOJUTH pacu€Thl U CpPaBHUBATH IOJIYYEHHOE 3HAYEHUE
($u3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

o pacrio3HaBaTh MpOOJIEMBl, KOTOPbIE MOXKHO PEHIMTh MpPU MOMOIIM (PU3HYECKHX
METOJIOB, HCIIOJIb3Yysl OINMCAHWE MCCIEAOBAHUS, BBIIEIATh IPOBEPSIEMOE IPEAINONIOKEHHE,
OLICHMBATH IIPABWIIBHOCTH MOPSIIKA POBENECHUS UCCIIEOBAHMS, IEJIaTh BBIBOIBI,

o MPOBOJIUTH OIBITHI O HAOIIOACHUIO (PU3NYECKUX SIBJICHUM WIH (PU3NYECKUX CBONCTB
Ten (KanWuIApHbIE SBJICHMS, 3aBHCHUMOCTb JaBJIEHMUsS BO3AyXa OT ero oObéma, TeMmIepaTyphl,
CKOpPOCTH TIpollecca OCTBIBAaHMS M HArpeBaHMsl IpU M3IYYEHHMM OT LBETa H3JIydarollen
(moromaoneit) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUSI BOJIbI OT TEMIIEPATYPhl KUAKOCTU U TUIOIIA N
€€ MOBEPXHOCTH, DJIEKTPU3aLUs TNl U B3aUMOJICHCTBUE IEKTPUUECKUX 3apsAJI0B, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yalM3allksi MarHUTHBIX IOJE€H MOCTOSHHBIX MAarHUTOB, JE€HCTBUS
MarHMTHOTIO I0JI Ha IPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOIBUTaTENs
MIOCTOSIHHOTO TOKa): (hOpMyJIHpOBaTh IMPOBEPSEMBbIE MPEANONOKEHUs, COOMpaTh YCTaHOBKY U3
MIPEUI0KEHHOT0 000PY/I0BaHUS, OIMCHIBATH X0 ONbITa U (POPMYITMPOBATH BHIBOJIBI,

o BBITIOJHATH IPSIMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHON BJIAYKHOCTU BO3/yXa,
CWJIBI TOKa, HAIPSHKEHHMS C MCIOJIb30BAaHHEM AaHAJOrOBBIX MPUOOPOB M JATYMKOB (PU3HUECKUX
BEJIMYMH, CPABHUBATH PE3yJIbTaThl U3MEPEHUN C yUETOM 33JaHHOM aOCOJIIOTHONM MOTPEIIHOCTH;

o MIPOBOJIUTH UCCIIEI0OBaHUE 3aBUCUMOCTH OAHOM (PU3NYECKON BETHMUMHBI OT APYToW C
HCIIOJIb30BAaHUEM IPSIMBIX M3MEpPEHUH (3aBUCUMOCTb COIIPOTUBIIEHHS IPOBOJHUKA OT €r0 JJIUHBI,
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TUTOIIA M TIOTIEPEYHOTO CEUYEHUS U YICIFHOTO CONMPOTHUBIICHHS BEIIECTBA MIPOBOTHHIKA, CHIIBI TOKA,
UIYIIETO Yepe3 MPOBOIHUK, OT HANIPSDKEHUST Ha MPOBOIHUKE, UCCIICOBAHHE TTOCIIEIOBATEILHOTO U
MapajuieIbHOTO COSMHEHHI MPOBOJIHUKOB): TUIAHUPOBATH UCCIIEAOBaHKUE, COOMPATh YCTAaHOBKY U
BBITIONTHATh U3MEPCHHUs, CIEIys MPEUIOKCHHOMY IUIaHy, (DUKCHpPOBATh PE3yNbTATHl MOTYYECHHON
3aBHCUMOCTH B BHJIE TaOJIUI] U TPapHUKOB, JeTaTh BEIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

o MIPOBOJIUTh KOCBEHHBIC M3MEPEHUsI (PU3MUYECKUX BEIWYHMH (yAelbHAs TEIIOEMKOCTb
BEIIECTBA, CONPOTHUBIICHHE ITPOBOJIHUKA, padOTa M MOIIHOCTD JIEKTPHYECKOTO TOKA): TUNIAHUPOBAThH
M3MEpEeHUs, cOOUpaTh SKCICPUMEHTAIBLHYIO YCTAaHOBKY, CIEAYysS NPEIIOKEHHOW WHCTPYKIUHU, U
BBIUUCIISATH 3HAYCHUE BEJIMYUHBL;

o coONMoaTh TpaBWiIa TEXHUKU O€30MacHOCTH Tpu padoTe ¢ J1abopaTOpHBIM
o0opyoBaHuEM;

o XapaKTepU30BaTh MPHUHIUIBI JCHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUUYCCKUX
YCTPOWCTB C OMOPOW HAa WX ONKHCAaHUs (B TOM 4YHCJE: CUCTEMa OTOIUICHUS JIOMOB, THTPOMETD,
mapoBas  TypOMHA,  aMImepMerp,  BOJBTMETP,  CUETYMK  IJICKTPUUYCCKOW  DHEPTHH,
AJIEKTPOOCBETUTEIILHBIC IPUOOPHI, HArPEBATEIBHBIC IEKTPOIIPUOOPHI (TIPUMEPBI), IICKTPUICCKHE
MIPEIOXPAHUTEIN, IJICKTPOMATrHUT, JJICKTPOJABUTATEb MOCTOSHHOTO TOKA), MCIIOJB3Ysl 3HAHUS O
CBOWCTBaX (PU3NYECKUX SIBICHUH U HEOOXOUMbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCThIC TEXHUYECKUE YCTPONCTBA U M3MEPHUTEIbHBIC MPUOOPHI 110
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHIAKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETP,
JIBUTaTelIb BHYTPEHHETO CrOPaHUs, JICKTPOCKOI, PEOCTaT), COCTABIIATh CXEMbI JJIEKTPUYCCKHX
Herne ¢ IMOCHeI0BaTeIbHBIM M TapajUIeIbHBIM COCIMHEHHUEM DJIEMEHTOB, pa3jinyasl yCIOBHBIC
0003HAYCHHS HJIEMEHTOB JICKTPUICCKUX IICTICH;

o MPUBOAMUTh TPUMEPHI (HAXOAUTh HWHPOPMALHUIO O TMpUMepax) MPaKTHICCKOTO
WCIOJIb30BaHUS (PU3NUCCKUX 3HAHUK B IMMOBCEIHCBHOM JKHU3HM JIJIsI 00CCIIeUeHHs OC30IMaCHOCTH TIPH
oOpalieHuu ¢ NpuOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMH, COXPaHEHHsI 3I0POBbSl M COOJFOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cperie;

o OCYIIECTBIISATh TOWCK WHpOpManuu (U3HUECKOTO cojiepkaHusi B VHTepHeTe, Ha
OCHOBE HWMECIOIINUXCS 3HAHUH WM MyTEM CpPaBHEHHS JOIMOJHHUTEIbHBIX HWCTOYHUKOB BBIJCIATH
WH(OPMAIIHIO, KOTOpAst SBJISETCS MPOTUBOPSUNBOM HITH MOXKET OBITh HEJIOCTOBEPHOM;

o WCIIOJIb30BAaTh TPU  BBIMIOJIHEHWH  YYEOHBIX 3aJlaHUH  HAYYHO-TIOMYJSIPHYIO
TUTEepaTypy (HU3UYECKOTO COJEp)KaHMs, CIPaBOYHBICE MaTepHallbl, pecypchl ceTh HHTepHeT,
BIIQJICTh MPUEMaMHU KOHCTICKTUPOBAHUS TEKCTa, MPEoOpa30oBaHus MHPOPMAITUN U3 OJHON 3HAKOBOMH
CHCTEMBI B JIPYTYIO;

o CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHHUS, 0000Ias
WHGOPMAIIMIO M3 HECKOJIbKUX UCTOYHUKOB (PU3MUYECKOTO COACpIKAHUSA, B TOM 4YHCIE MyOIHMYHO
MIPEJICTaBIATh PE3yIbTaThl IPOSKTHOW HITH UCCIICOBATEIBCKOM JIeATeILHOCTH, TIPU TOM IPAMOTHO
WCITIOJIb30BaTh W3YYCHHBIH MOHATUIHBIN ammapar Kypca (DU3HMKH, CONPOBOXKIATh BBICTYIUICHUE
Mpe3EHTALNEN;

o MIPY BBITIOJTHCHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHMHA (DU3MUYECKUX IPOIECCOB
pacrpenenarth 005S3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TOCTABJICHHBIMH 3aJlauaMU, CJICIUTH 3a
BBHITIOJTHEHUEM TUTaHA JICHCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATH COOCTBCHHBIN BKJIAT
B JICITEILHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, MPOSIBIISS TOTOBHOCTh
paspemniaTh KOH()IUKTHI.

K koHIity oOydeHus B 9 Kiacce npeMETHbIC pPe3yJbTaThl Ha 0Aa30BOM YPOBHE JIOJIXKHBI
OoTpakaTh C(HOPMHUPOBAHHOCTH Y 00YJAFOIINXCSI YMEHHIH:

o HCIIOJIb30BaTh TOHATHSA: CHCTEMa OTCU€Ta, MarephalibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJILHOCTh MEXaHHUYECKOTO JBIKeHHs, aedopmarust (ympyras, IUlacTHU4YecKas), TPCHHE,
[IEHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TIEPEerpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, LIEHTP THKECTU TBEPAOTO Teja, PAaBHOBECHE, MEXaHHMUECKUE KOJICOAHUS M BOJIHBI,
3BYK, HH(QPa3BYK U YJIBTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI, IIKaJia 3JICKTPOMAarHUTHBIX BOJIH, CBET,
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OJIM30PYKOCTh M JAIBbHO30PKOCTh, CIIEKTPhI UCITyCKaHHUS M MOTJIOUICHUs, anbda, O6eTa- U raMma-
U3JIy4EHUs, U30TOIBL, SIJIEpPHAsl PHEPIeTHUKA;

o pasnuyath sBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHENHOE JBH)KEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE ABUKEHHE, CBOOOJHOE IMaJ€HUE TEJl, PABHOMEPHOE JBUKECHUE
[0 OKpPYXHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JBIDKEHHE, KojeOaTeslIbHOE JBI)KEHUE
(3aTyxaromiye M BBIHYXKJICHHbIE KOJieOaHUs), pe30HAHC, BOJIHOBOE JIBHJKEHHE, OTpaKeHHUE 3BYKa,
MPSIMOJIMHENHOE PAaCIpOCTPAHEHHE, OTPAKEHUE M IMPEIOMJICHUE CBETA, IOJHOE BHYTPEHHEE
OTpaKCHHUE CBETa, pa3joKeHUE OENoro cBeTa B CHEKTP M CJIOXKEHHUE CIEKTPAIbHBIX LIBETOB,
JUCIIEPCUsl CBETA, €CTECTBEHHAs paJUOAKTUBHOCTb, BO3HMKHOBEHHUE JIMHEWYATOrO CHEKTpa
U3JIy4EHUs) N0 OMMCAHHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
naHHoe (PU3UYECKOE SIBICHUE;

. pacrno3HaBaTh MPOSBICHUE U3yUEHHBIX (PU3NYECKUX SBJICHUM B OKPYXKAIOIIEM MUPE
(B TOM uncie pu3nYecKue ABICHHS B IPUPOJIE: IPUIUBBI U OTJIMBEI, ABIKeHUE TutaHeT CoTHeYHOU
CUCTEMBbI, PEAKTUBHOE [IBUJKEHHME JKMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMU,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBI, IyHaMH, 3XO0, I[BETa T€J, ONTUYECKUE SIBJICHUS B IIPUPOJIE,
OuoJOrMYecKoe JeiCTBHE BUAMUMOIO, YIbTPApUOIECTOBOIO M PEHTICHOBCKOIO H3ITY4YCHHIA,
€CTECTBEHHbIN PaJUOAKTUBHBIA (DOH, KOCMUUYECKUE JTy4YH, PaAHOAKTUBHOE U3IyYEHHE MPUPOIHBIX
MUHEPAJIOB, ACMCTBUE PATUOAKTHUBHBIX W3ITyUYEHUN Ha OPTaHU3M YEJIOBEKa), IIPU 3TOM MEePEBOIUTh
MPAKTUYECKYIO 33/a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (NMPU3HAKH) (PU3UIECKUX
SIBJICHHI;

. ONKCHIBATh H3YYCHHBIE CBOMCTBA Tel W (PUIUYECKUE SIBJICHUS, HCIIONb3YS
¢busnveckne BeIMYUHBI (CPEIHSAS U MCHOBEHHAsl CKOPOCTH Tella MPH HEPAaBHOMEPHOM JIBUKCHUH,
YCKOPEHHE, IEPEMEILICHHE, ITYTh, YIIIOBAas CKOPOCTbh, CUJIA TPEHUS, CUJIa YIPYTOCTH, CHIIA TSKECTH,
YCKOpEHHE CBOOOTHOTO Ta/IEHUs, BEC Tella, UMITYJIbC TeJa, IMITYJIbC CHJIbI, MEXaHH4YeCcKas paboTa u
MOIIIHOCTb, IMOTEHLUAIbHAS SHEPIHs Tella, MOAHATOr0 HaJ MOBEPXHOCTBIO 3€MJIM, OTEHIUAIIbHAS
SHEpPrusl CXKATOW MPYKUHBI, KHHETHUYECKasi SHEpIusi, MOoJHasi MEXaHW4YecKas dHeprus, Mepuoj u
qyacToTa KojeOaHH, 1JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, OKa3aTesb
MIPEIOMJIEHUSI CPEJIbl), IPU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCHOIb3YEMBIX
BEJIMYMH, 0003HAYEHUS U €IUHHIBI (PU3NYECKHX BEIMYUH, HAXOIUTh (OPMYJbI, CBSA3BIBAIOLINE
NaHHY!0 (U3WYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TpadUKH H3yUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

o XapaKkTepu3oBaTh CBOMCTBa Tel, (pu3Mueckue SBICHHUS W MPOLECCHI, HCIOJb3YS
3aKOH COXPaHEHMsI SHEPTUH, 3aKOH BCEMUPHOI'0 TATOTEHUS], IPUHIUI CYNEPIO3UIIMU CUJI, IPUHIIMIT
OTHOCUTENBHOCTH ["anmies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEIOMJIEHHUS] CBETA, 3aKOHBI COXPAaHEHUs 3apsI0BOI0 U MACCOBOTO YHUCEN IIPU SIIEPHBIX PEAKIIMSIX,
IpU 3TOM JaBaTh CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHAa W 3allUChIBaTh €r0 MaTeMaTHYecKoe
BBIPAKCHHUE;

o OOBSACHATH (PU3MUECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM 4YHCIIE U B KOHTEKCTE
CUTyallull TPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIBISATH NPUYUHHO-CIEACTBEHHBIE CBS3H,
CTpPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKUX MIaroB C OHopoll Ha 2-3 H3yuyeHHBIX CBOWCTBA
(bu3NYeCKUX SBICHUH, PU3NUECKUX 3aKOHOB UJTH 3aKOHOMEPHOCTEH;

o pemars pacu€THele 3ajaud (ONUpAIOIIMECs Ha CUCTEMY H3 2-3 ypaBHEHMI),
UCIIOJNIb3Ysl 3aKOHBI M (OPMYJIbL, CBA3bIBaIOIIME (DHM3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIn3a
YCIOBHA 3a7lauydl 3alMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAIOIIME WM H30BITOYHBIE
JaHHbIE, BBIOMpATh 3aKOHBI M (OPMYIIbI, HEOOXOAUWMBIE NJISl PELIEHUs, MPOBOJIUTH PACUYETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUHHBL;

o pacrio3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXKHO PEHIMTh MpPU MOMOIIM (PU3UYECKHX
METOJIOB, HCIIOJIb3YysI ONHMCAHWE MCCIEAOBAHUS, BBIIEIATH IPOBEPSIEMOE IPEANONOKEHHE,
OLICHMBATh  IPAaBUIBHOCTh  IOpSAJKAa  IPOBEIEHUS  HUCCIENOBaHMs,  J€laTb  BBIBOJBI,
MHTEPIPETUPOBATH PE3yNbTaThl HAOIIOACHUN U OIBITOB;
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. MIPOBOMTH OMBITHI IO HAOIIOEHUIO (PU3UUECKUX SIBICHUN WK (PU3NIECKUX CBOHCTB
Ten (U3yuyeHue BTOporo 3akoHa HbrOTOHA, 3aKOHa COXpaHEHMs PHEPrHM, 3aBUCUMOCTH IEpUOa
KoJe0aHui MPYKUHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MallbIX KOJEeOaHUH, MPSMOJIIMHEHHOE PACIpOCTPAHEHHE CBETA, PA3JIOKEHHE OEIoro
CBETa B CHEKTpP, U3yYeHHE CBOWCTB M300pa)KEHUS B IJIOCKOM 3€pKajie M CBOWCTB HM300pa)KeHUS
npeaMera B coOMparomiel JuH3e, HaOII0IeHHE CIUIONIHBIX U JIMHEWYaThIX CHEKTPOB W3IYUYCHHS):
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH X0
OTIBITA U €r0 PEe3yJbTaThl, JOPMYINPOBATH BEIBOJIBI;

. IIPOBOAUTH MPU HEOOXOJUMOCTH CEPHUI0 MPSIMBIX U3MEPEHMM, ONpENessl cpeaHee
3HaYEHUE H3MepsieMOol BeNMU4YUHBI ((POKYCHOE paccTosHHE coOHMparoleidl JUH3bI), 0OOCHOBBIBATH
BBIOOD crioco0a u3MepeHus (M3MEepPUTEILHOTO MPUO0pPa);

. MIPOBOJIUTH MCCIIEIOBAHUE 3aBHUCUMOCTEH (PU3NUECKUX BEIMYHMH C HUCIOJIH30BAHUEM
NpSMBIX HM3MEPEHUN (3aBUCUMOCTh IMYTH OT BpPEMEHH IMPU PABHOYCKOPEHHOM IBMKEHHU 0e€3
HAaYaJIbHOW CKOpPOCTH, TIepuoaa KojeOaHWi MaTeMAaTHYeCKOTO MAasTHHKAa OT JUIMHBI HHTH,
3aBUCHMOCTH YIJIa OTPaKEHHUs CBETa OT yIJia MaJCHUS W YIJia MPeNOMIICHUS OT yIiia MaJeHHs):
IUTAHUPOBATh HCCJIEIOBAHNE, CAMOCTOSITENIHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH pPE3yJIbTaThI
MOJIy4€HHOM 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B BUAE TaONUIl U IpadUKOB, JeNaTh BBIBOJBI 110
pe3yJibTaTaM UCCIIE0BAHMUS;

. MIPOBOJNTh KOCBEHHBIC HM3MEpEHUs (U3MUYSCKUX BEIUYWH (CPEIHSS CKOPOCTh H
YCKOpPEHHUE Tela MPU PaBHOYCKOPEHHOM ABM)KEHUHU, YCKOPEHUE CBOOOAHOTO MajeHUs, KECTKOCTh
MPYXKUHBI, KOYDPHUIMEHT TpEeHUs CKOJBKCHHS, MEXaHWYecKas pabdoTa W MOIIHOCTh, YacTOTa U
nepuoj KolebaHuii MaTeMaTHYECKOTr0 M MPYKUHHOTO MAasSTHUKOB, ONITUYECKas CHJia COOMparoIen
JUH3bI, PaAJMOAKTUBHBIA (OH): TUIAHUPOBATH HW3MEPEHUS, COOHMpaTh IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh U3MEPEHUs, CIAEAys MPEAIOKEHHONM MHCTPYKLUWHU, BBIYUCIATH 3HAYCHHE
BEJIMYUHBI M AaHAIU3UPOBATH TOJYYCHHBIC PE3ylbTaThl € YYETOM 3aJaHHOW TMOTPEITHOCTH
U3MEPECHU;

o coOMrofaTh TMpaBWJIa TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTOPHBIM
o0opyI0BaHKEM;
L pas3iindaTe OCHOBHBIC MPU3HAKNU H3YUCHHBIX (1)I/ISI/I‘~ICCKI/IX Moneneﬁ: MaTcpHraJibHas

TOUKa, a0COJIOTHO TBEPAOE TEJNO, TOUCUHBIM MCTOYHMK CBETA, Jy4, TOHKas JHMH3a, IUIaHETapHas
MOJI€TIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO s1/1pa;

o XapaKkTepu30BaTh MPHUHLMIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OOPOH Ha UX OMUCAHUS (B TOM YHUCIIE: COUAOMETP, TaTUUKU MOJIOKEHHSI, PACCTOSHUS
U YCKOpEHHS, pakeTa, 5XOJIOT, OYKH, IepHucKol, (oToanmapar, ONTHUYECKHE CBETOBOBI,
CIIEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), MCcrosb3yst 3HaHUS O CBOMCTBAX (PM3NYECKUX SIBICHUM
1 HeoOXouMble (PM3MUYECKHE 3aKOHOMEPHOCTH;

o UCIIOJIb30BaTh CXE€Mbl W CXEMaTHYHbIE PHUCYHKH H3YYEHHBIX TEXHHUYECKUX
YCTPOICTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLIECCOB MPU pPEIIEHUU Y4eOHO-
MPAKTUYECKUX 33a7a4, ONTUYECKHE CXEMBI Ul MOCTPOSHHsI M300paXeHUH B IJIOCKOM 3epKaje U
cobOuparoiei TuH3E;

. MPUBOJIUTL MpHUMEpPhl (HAXOAuUTh HWHGOPMALMI0O O TMpUMEpax) MNPaKTUYECKOTO
UCMOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KM3HM JUIsl 0OecTiedeHus: 6e301MacHOCTH TpU
oOpallleHuu ¢ npudopamMu U TEXHHUUYECKUMU YCTPOMCTBAMM, COXPAHEHHUS 310POBbSI U COOJIIOCHUS
HOPM DKOJIOTMYECKOTO MOBEJEHUS B OKPY’KaIOIIEH CPEIE;

o OCYLIECTBIIATh MOMCK HH(popMarmu ¢Quznyeckoro cojepxanuss B VHTepHere,
CaMOCTOSITENIbHO (HOPMYIHPYS MOUCKOBBIA 3aMpoC, HAXOAUTh MYyTH ONpeAeNeHUS TOCTOBEPHOCTH
MOJIyYeHHOH nH(pOpMaIMK HAa OCHOBE UMEIOLINXCS 3HAHUN U TOTIOJTHUTEIbHBIX UCTOYHUKOB,;

o UCMOJb30BAaTh MpPHU  BHINOJIHEHWH Y4YeOHBIX 3aJaHUil  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (GU3NYECKOro COJEpKaHUs, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHerT,
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BJIaJIeTh IpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus UH(OPMAIMK U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

. co3llaBaThb COOCTBEHHBIE THCHMEHHBIE U YCTHbIE COOOIICHHS Ha OCHOBE
uHpOpMAIUK M3 HECKOJIbKHUX HCTOYHHUKOB (PU3MUYECKOTO COAEp)KaHUs, MyOIMYHO MPEACTaBIATH
pe3yJIbTaThl IPOEKTHON WIIM UCCIIEN0BATENIBCKON ACSITEIBHOCTH, IIPU 3TOM IPAMOTHO HCIIOJIB30BAThH
M3yYEHHBIH TMOHATHHHBIA anmapaT M3y4aeMoro pasziena (U3UKd M COMPOBOXKIATH BBICTYIUICHHE
Ipe3eHTaluel ¢ y4éToM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O IIPEIMETA

7 KJIACC
KommuecTtBo yacos DNEeKTPOHHBIE
HaumenoBanue
No (mdpoBsIe)
W pas3zAcioB U TCM Beero KoHTtposbHbIe [IpakTnueckue 0GpasoBaTeNbHbIC
pOrpaMMbl paboThI paboThI
pecypchl
Paznen 1. ®usnka u €€ posib B MO3HAHUU OKPY>KAIOIIETO MUPA
Dusika - HayKa o bubnunoreka LIOK
1.1 S 2 https://m.edsoo.ru
[7f416194
DusHIeCKIe bu6nmorexa [IOK
1.2 I 2 1 https://m.edsoo.ru
[7f416194
EcTtecTBeHHOHAYUHBII bubmmorexa LIOK
1.3 2 1 https://m.edsoo.ru
METO/I ITO3HAHUS 17§416194
Wtoro mo paszneny 6
Pazgen 2. [lepBoHavyanbHbIE CBEJICHHS O CTPOCHHH BEIIIECTBA
bubnunoreka LIOK
2.1 CtpoeHue BeliecTa 1 https://m.edsoo.ru
[7f416194
JIBrokenue u bubmuoreka [IOK
2.2 B3aUMO/ICHCTBHE 2 1 https://m.edsoo.ru
YaCTHUII BEIIECTBA [7f416194
Arperarisie bubmuoreka [{OK
2.3 COCTOSHIS BEIIECTEA 2 https://m.edsoo.ru
[7f416194
Hroro no pazaeny )
Pasnen 3. JIBmkenue v B3aUMOACHCTBUE TN
MexaHu4deckoe bubnmorexa LOK
3.1 3 https://m.edsoo.ru
ABHICHTC [7£416194
Viepuus, Macca but6mmorekxa [IOK
3.2 IOTHOCTE ’ 4 1 https://m.edsoo.ru
[7f416194
bubnunorexa LIOK
3.3 Cuna. Buns! cun 14 1 2 https://m.edsoo.ru
[7f416194
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Hroro no pazgeny

21

Paznen 4. JlaBinenue TBEPABIX TEI, )KUAKOCTENU U ra30B

[asnenue. llepenaua

R bubnuorexa [{OK
4.1 i:EZ;I;H;;BepHHMH 3 https://m.edsoo.ru
> RHOCTIAMMI [7£416194
1 Ta3aMu
bu6nmoreka [IOK
4.2 JlaBiieHHE KHUIKOCTH 5 https://m.edsoo.ru
/71416194
bu6nmoreka [IOK
4.3 Ammoceproe 6 https://m.edsoo.ru
Aapieime [7£416194
JleicTBUE KUAKOCTH U bubnuoreka [{OK
4.4 rasa Ha norpy»eéHHoe 7 1 3 https://m.edsoo.ru
B HUX TEJIO [7f416194
Uroro no pazneny 21
Pazgen 5. PaGora n MOIIHOCTE. DHEpPrus
bubnunoreka LIOK
51 Pabota u MomHOCTH 3 1 https://m.edsoo.ru
/71416194
bubnmorexa LIOK
5.2 [TpocThie MeXaHU3MBI 5 1 https://m.edsoo.ru
[7f416194
MexaHnndeckas bubmioreia LIOK
53 4 1 1 https://m.edsoo.ru
JHepriA [7f416194
Wroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TIPOT'PAMME
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8 KVIACC

KonunuecTBo uacos DNEeKTPOHHBIE
Haunmenopanme
Ne (unpoBeie)
o/ pa3zeiioB U TEM Beero KonTposnbhbie [IpakTnueckue 0GpasoBaTeNbHbIC
MpOTrpaMMBbI paboThI paboThI
pecypchl
Paznen 1. TeroBbie siBiaeHUS
Crpocrue i bu6mmoreka [IOK
1.1 CBOICTEA BELICCTRA 7 https://m.edsoo.ru/7
f4181ce
TermoBLLe bu6mmoreka [IOK
1.2 21 1 5 https://m.edsoo.ru/7
HPOHECEat f4181ce
Wtoro mo paszneny 28
Pazgen 2. DnexTpuyeckrue U MarHUTHBIC SIBICHUS
DIIeKTPUUYECKHE
3apsapbl. bubnuorexa [JOK
2.1 3apspKeHHBIC Tea 7 1 https://m.edsoo.ru/7
U uX f4181ce
B3aUMOJICHCTBUE
ocTOHHLL bu6mmoreka [IOK
2.2 . 20 1 7 https://m.edsoo.ru/7
AIEKTPUUYECKUN TOK fa181ce
MarHITHEL bu6mmoreka [IOK
2.3 J— 6 1 1.5 https://m.edsoo.ru/7
f4181ce
DneKTpOMarHuTHas Bubmmorexa LIOK
2.4 S 4 https://m.edsoo.ru/7
f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB IIO 68 3 14.5
ITPOI'PAMME
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9 KUIACC

KonuuecTBo uacoB DNEeKTPOHHBIE
Ne HaumenoBanue
(unpoBrie)
n/ pasaenoBuTeM | Beer | Konrtponsnel  IIpakTnueckue
oOpa3oBaTrebHbIE
I IIPOIrpPaMMBbI o € paboThI paboThI
pecypchl
Pazgen 1. Mexanuueckue siBICHUS
M
B:::;I;:;Koe bubmuoreka [JOK
1.1 A 10 1 https://m.edsoo.ru/7f41ad4a
CIIOCOOBI €T0 5
OTIMCaHMS =
BzaumoneiicTBue bubmmorexa LIOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41ada
Ten
6
3aKOHEL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41ada
COXpaHEHUs 5
Wtoro mo paszneny 40
Pazgen 2. Mexanuueckue K0JIeOaHUS U BOJTHBI
MexaHudeckue Bubnuorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41ada
KoJieOaHus
6
MexaHnudeckue Bubnuorexa LIOK
2.2 8 1 3 https://m.edsoo.ru/7f41ada
BOJIHBI. 3BYK 5
Hroro no pazneny 15
Pa3nen 3. DnekTpoMarHuTHOE I0JIE€ U 3JIEKTPOMArHUTHBIE BOJIHBI
?J;ZI;?I:MMHHTHO bubnuoreka [IOK
3.1 6 2 https://m.edsoo.ru/7f41ada
ANEKTPOMArHUTHBI 5
€ BOJIHBI =
Hroro mo pasneny 6
Paznen 4. CBeToBBIC SIBICHUS
3aKoHBI bubnuotexa [JOK
4.1 pacnpocTpaHeHus 6 2 https://m.edsoo.ru/7f41ad4a
cBeTa 6
49 JIuH3bl 1 6 3 bubnuorexa [JOK
' ONITHYIECKHE https://m.edsoo.ru/7f41ada
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puOOpbI 6
Paznoxenue bu6mmoreka [IOK
4.3 Oesoro cBera B 3 2 https://m.edsoo.ru/7f41ada
CHEKTp 6
Hroro no pazaeny 15
Pa3nen 5. KBaHTOBLIE ABJIEHUS
Hcnyckanue u bubmumorexa [IOK
5.1 MOTJIONIEHUE CBETA 4 1 https://m.edsoo.ru/7f41ada
aTOMOM 6
Crpoctie bubmuoreka [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41ada
aTOMHOTO si/Ipa 5
bubmuorexa [JOK
53 SInepHble peakuuu 7 1 https://m.edsoo.ru/7f41ada
6
Uroro no pazneny 17
Paznen 6. [loBTopuTteabHO-00001IAIONTNI MOTYITh
IToBTOpEHUE U
000011EHNE bu6mmoreka [IOK
6.1 COZIepIKaHUs Kypca 9 2 https://m.edsoo.ru/7f41ada
¢u3uku 3a 7-9 6
KJ1acc
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO
YACOB IIO 102 27
ITPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O

INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1.

2.

3.

Ouznka 9 xnacc/ Ileppimkua A.B., I'ythuk E.M. OOmectBo ¢ orpaHuueHHOMN
OTBETCTBEHHOCTHIO «[IPODA»;

Odusuka 8 kiacc/ Iepeimkua A.B. OOIIECTBO C OrpaHUYCHHOM OTBETCTBEHHOCTHIO
"IPODA";

@usuka 7 xmace/ Ileppimkua WU.M., AWM. VBaHOB. AKIHMOHEpPHOE OOIIECTBO
«M3parensctBo «lIpocBemnienner.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1.

2.

3.

4

Ouzuka 9 xmacc/ Ileppimkun A.B., T'ythuk E.M. OOmiectBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[IPODAY;

®usuka 8§ knacce/ [leppimkun A.B. O61iecTBo ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
"IPODA";

Omsuka 7 xmace/ Ileppimkua WU.M., A.W. VBaHoOB. AKUHMOHEpPHOE OOIIECTBO
«3narenscTBo «IIpocBenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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1. https://m.edsoo.ru/
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