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1. HOACHUMTEJIBHAS 3AIINCKA

Copnepxanue mporpaMMbl HampaBlIeHO Ha (HOPMHUPOBAHHME ECTECTBEHHOHAYYHOW TI'PaMOTHOCTH
YYaluXxcs U OPraHU3aIMI0 W3YYCHHUS (DU3WKU Ha JEATCILHOCTHOW OCHOBE. B Hel y4HWTHIBaIOTCS
BO3MOKHOCTH TipeaiMeTa B peanuzanuu tpedoBannii ®I'OC OO0 k miaaHUPYyEeMbIM JTUYHOCTHBIM
U MCTAIIPCAMCTHBIM PpC3yJIbTaTaM O6y‘~ICHI/I$I, a TaKXXEC MCKIPCIMETHLIC CBA3M CCTCCTBCHHO
HAyYHBIX y4eOHBIX MPEIMETOB Ha yPOBHE OCHOBHOTO 00IIEro 00pa3oBaHusI.

1.1 OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPE/IMETA «®U3UKA»

Kypc ¢usukn — cucrtemooOpa3yromuili a1 ecTeCTBEHHOHAyYHBIX YYEOHBIX IPEIMETOB,
MIOCKOJIBKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB U SIBJICHHUM, M3ydaeMbIX XHMHEM,
Oouonorueil, actpoHomueil u Qusndeckoi reorpadueil. Pu3znka — 3TO MNPEIMET, KOTOPBIM He
TOJIbKO BHOCHUT OCHOBHOM BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUpPa, HO U MPEJOCTaBISET
HauOoJiee sICHbIE OOpa3Ibl MPUMEHEHUsS] HAYYHOTO METOJla TMO3HaHHUS, T.€. CHoco0a MOJydeHUs
JIOCTOBEPHBIX 3HaHUW 0 Mupe. HakoHnen, gusuka — 3TO mpeaMeT, KOTOpbIA Hapsiy ¢ APYruMU
€CTeCTBEHHOHAyYHbIMU  IpeIMeTaMu  JOJDKEH JlaTh  IIKOJbHUKAM  MpeJAcTaBiIeHHEe 00
YBJIEKATEIbHOCTH HAay4YHOTO MCCIEAOBAHUSA U PAJOCTH CaMOCTOSTEIbHOIO OTKPBITHS HOBOTO
3HAHMUSL.

OpHa 13 TIaBHBIX 3a/1a4 PU3NYECKOro 00pa3oBaHus B CTPYKTYype oO1Iero oopa3oBaHusi COCTOUT
B (DOPMUPOBAHHN E€CTECTBEHHOHAYYHOW T'PaMOTHOCTH W MHTEpeca K HAayKe Y OCHOBHOH MaccChl
oOyuaronuxcs, KOTOpble B JajbHeillleM OyIyT 3aHsThl B caMbIX pa3HO OOpa3HbIX cdepax
nearenbHOCTH. Ho He MeHee BayKHOM 3ajadeill sBISETCS BbISBICHUE U MOATOTOBKA TaJaHTJIMBBIX
MOJIOJBIX JIIOJIEH JUIsi  TIPOJIOJDKEHHS OO0pa3oBaHWsA W JajbHEWIed mpodecCHoHATbHON
NEeATeNbHOCTH B OOJIACTH €CTECTBEHHOHAYUHBIX MCCIEIOBAaHUM M CO3JAHUU HOBBIX TE€XHOJIOTHI.
CornacHO TPUHATOMY B MEXKIYHApOJIHOM COOOIIECTBE ompeneneHuto, «EctecTBeHHOHay4Has
IPaMOTHOCTb — 3TO CIIOCOOHOCTh YeNIOBEKAa 3aHMMaTh AKTMBHYIO TI'Pa)XJAaHCKYIO IO3HIUI0 IO
0OI1eCTBEHHO 3HAYMMBIM BOIIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMHM HayKaMH, U €ro TOTOBHOCTb
MHTEpPECOBAThCSI €CTECTBEHHOHAYYHbIMM HAessMU. HaydHO TrpaMOTHBIM 4YeIOBEK CTPeMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJIEHHHM Ipo0JieM, OTHOCSIIUXCA K E€CTECTBEHHBIM
HayKaM U TEXHOJIOTUSM, YTO TPEOYeT OT HEero cieIytoUIuX KOMIETEHTHOCTEH:
— HAY4YHO OOBSACHSATb ABJICHUS,
— OLIEHMBATh ¥ MIOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIeI0OBaHMs,
— MHTEPIPETUPOBATH JaHHbIE U MCII0JIb30BaTh HAYYHbIE JOKA3aTEIbCTBA AN [I0JTyYEHUs
BBIBO/IOB.
N3yuenue pu3nku cnocoOHO BHECTH pellarolInii BKIa ] B (JOPMHUPOBAHUE €CTECTBEHHOHAYYHON
I'PaMOTHOCTH 00YYaIOIIUXCS.

1.2 HEJIM U3YYEHUSA YYEBHOT' O IPEJJMETA «®U3UKA»

Lenu n3ydyeHus (pU3MKKU Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBanus omnpeseneHsl B Konuenmuu
npernoiaBaHus yueoHoro npeamera «®dusnka» B 00pa3zoBaTeabHbIX opranusanusx Poccuiickoit
denepanyy, peaau3yoX OCHOBHbIE 00111e00pa3oBaTeIbHbIe IPOrPaMMBbI, YTBEPKIEHHON
pemenreM Koserun MunncrepcerBa npocsenienus Poccuiickoit deneparyy, IpoToKos oT 3
nexadps 2019 r. Ne [TK-4BH.

Lenu nzydenus Gpu3nuKu:

— TNpUOOpEeTeHNEe HHTEpPECa U CTPEMIICHHS O0yJaroIUXCsl K HAYYHOMY U3YUEHHIO TIPUPOJIbI,
pa3BUTHE MX MHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— Ppa3BUTHE NPEJCTABICHUI 0 HAYYHOM METOJe NMO3HaHUS U (POPMUPOBAHHE HCCIIEJOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SIBIICHUSM;

— ¢dopMHpoBaHHe HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHHUsI OCHOB CTPOEHUSI MaTePUHU U
(byHJaMEHTAJIbHBIX 3aKOHOB (DM3UKHY;



— (dopMupOBaHKE MIPEICTABICHUIA O POTIU (PU3UKHU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHI;

— Ppa3BUTHUE NPEACTABICHUI

— TpHOOpETEeHUE 3HAHUH O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHMUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— TpHOOpPETEHUE YMEHHI OMMCHIBATh U OOBSICHATH (U3NICCKUE SIBJICHUS C HCIIOJIb30BaHUEM
MMOJIyYCHHBIX 3HAHU;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEHIITUX PACUETHBIX 33a4 C UCIIOJIH30BaHUEM (PU3NUYECKUX
MO/IEJIeH, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHHI HAOII01aTh MPUPOIHBIE SIBJICHUS U BBITIOJHATH OMBITHI, JJA0OPAaTOPHBIC
PpabOoThI U KCTIEPUMEHTAIBHBIE HCCIICIOBAHUS C HCIIOJIE30BAHUEM U3MEPHUTEIBHBIX IPHOOPOB;
— OCBOCHHE IPUEMOB pabOTHI ¢ HH(MOpMaNUEH PU3NIECKOTO COACPKAHUS, BKITFOUYAs
MH(OPMAIIAIO O COBPEMEHHBIX JTOCTIKECHUSIX (DU3UKHU; aHAIIN3 H KPUTUIECKOE OIICHUBAHUC
nHpopmanuy;

— 3HAKOMCTBO €O cepamu poPecCHOHATLHON ACSITEIIbHOCTU, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TE€XHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTIKEHUSIX (DU3UIECKON HAYKH.

1.3 MECTO YYEBHOT O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrmn ¢ ®I'OC OO0 dusuka sBiseTcs 0053aTeIbHBIM IPEIMETOM Ha YPOBHE
OCHOBHOTO 00111eT0 0Opa3zoBanus. JlaHHas mporpaMMa MpeaycMaTpuBaeT u3ydeHue Gu3uku
Ha 6a30BOM ypOBHE B 00bEMe 238 4 3a Tpu roJ1a 00ydeHust Mo 2 4 B HeJleto B 7 U 8 Kitaccax
¥ 110 3 U B HeZelro B 9 knacce.

2. COJEP/) KAHUE YYEBHOT O TIPEJMETA

2.1 7 KJIACC

Pa3nen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOIIEro MUpa

®uzrka — HayKka 0 MPUPOJE, U3ydaeT PU3NUYECKUE SIBICHHS: MEXaHUUECKUE, TETIOBBIE,
ANEKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeIMIUHbL. M3Mepenne pu3ndeckux BenuunH. Ouzndeckue mpuoopsI.
[TorpemHocTs N3MepeHuid. MexayHapo1Hast CUCTEMA €UHULL
Kak ¢usuka v pyrue ecrecTBeHHbIe HAYKHU U3y4alOT NpUpojy. EcTecTBeHHOHAy4YHbIH MeTO/,
NO3HaHUs: HAGJII0/[eH1e, TOCTaHOBKA HAyYHOT O BOIIPOCA, BbI/IBIKEHHE TUIIOTE3, 3KCIIEPUMEHT M0
NpoBepKe runoTes, 00bsicHeHne HabMoAaeMoro sBieHus. Onvucanue GU3NYECKuX SABJICHUHN C
ITOMOIIIBIO MOJIEIIEH.
JdemoHcTpauuu
1. MexaHnu4eckue, TEIUIOBbIE, SIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUSL.
2. ®uznyeckue mpudopsl U MpoIierypa NPSMbIX U3MEPEHHUI aHaJIOTOBBIM U IIU(PPOBBIM MIPHUOOPOM.
JlaGopaTopHble padoThbI M ONBITHI
1. Onpenenenue eHbI JeNEHUS IIKaIbl U3MEPUTEIHLHOrO Ipudopa.
2. I3mepeHue paccTosHUM.
3. N3mepenune 00bEMa )KUAKOCTH B TBEPIOTO TeA.
4. OmnpenesnieHre pa3MepoB MaJbIX Tell.
5. M3mepenue TemrepaTypbl Ipy NOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUHUKA TEMIIEPATYPHI.
6. [IpoBenenue rccnea0BaHus MO MPOBEPKE TUMOTE3bI: JATLHOCTD MOJIETA IIAPHUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIbIIIE, YeM OO0JIbIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayanbHbIe CBeIEHUSI 0 CTPOEHUH BelllecTBa
Crpoenue BeliecTBa: aroMbl W MOJEKYNbl, HUX pa3Mmepbl. OIMNbIThI, JAOKAa3bIBAIOIINE
JUCKPETHOE CTpOoeHuE BelecTBa. ONbITh, JOKA3bIBAIOIINE IUCKPETHOE CTPOECHUE BEIECTBA.
JIBxkenue dactuil BemiecTBa. CBsi3b CKOPOCTH JIBMXKEHHMSI YacTHL[ C TeMIIepaTypou.
bpoynoBckoe nBmwxkenue, auddy3us. BzauMoaelcTBHE dYAcTHIl BeIIECTBA: MPHUTSDKEHUE U
OTTAJIKUBaHUE.



ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHHUE ra30B, XKUAKOCTEH W TBEPIBIX (KPUCTAINIMYECKHX)
Tes. B3anMOCBSI3b M@Ky CBOMCTBAMHM BELIECTB B PA3HBIX arperaTHBIX COCTOSHUSX U UX aTOMHO
MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUI BOJBI. B3auMoCBs3b MexIy
CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSAX U MX aTOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSHUM BObl. OCOOCHHOCTH arperaTHbIX COCTOSIHUIM BOIBI.
JdeMoHcTpanuu
1. HaGmonenne OpOyHOBCKOTO IBHKEHHSL.
2. Habmonenue muddysun.
3. HaGmroienue siBeHuiA, 0OBACHSIIOMNXCS MPUTSHKEHUEM WIH OTTAIKMBAHUEM YacTHUI] BELIECTB.
JlabopaTopHble padoThI U ONBITHI
1. Onenka quaMerpa aToMa METOJIOM PSIIOB (C MCTOJIb30BaHUeM (oTorpaduii). 2. ONbITH IO
HaOJIOIEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI IO 0OHAPYKEHUIO AEUCTBUS CUII MOJICKYJISIPHOTO TPUTSDKEHHS.

Pasnen 3. /IBu:keHune U B3aMOIECTBUH

Mexannueckoe BukeHue. PaBHoMepHOe 1 HepaBHOMepHOE JIBHkeHHE. CKOPOCTb.
CpenHsisi CKOpOCTh IIPH HEPABHOMEPHOM JIBIKCHUH. Pacdér myTH 1 BpeMeHU JIBH)KCHUSI.
PaBHOMepHOE 1 HepaBHOMepHOE JiBHKeHHE. CKopocTh. CpeniHss CKOPOCTh P HEPABHOMEPHOM
IBYOKCHUH. Pacdér myT v BpeMEeHH JIBUKCHHUSL.
SIBienue nHepMy. 3aKOH HHEPIWHU. B3anMoaeiicTBHE Tel Kak MPUYMHA H3MEHEHHS CKOPOCTH
nBUKEeHHs Tel. Macca kak Mepa nHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBSI3b IIIOTHOCTH € KOJIU
YeCTBOM MOJIEKYII B €IUHUIIE 00bEMA BEIIECTBaA.
Cuita Kak XapaKTepuCTHKa B3aumoiercTBus Tenl. Cuna ynpyroctu u 3akoH ['yka. i3mepenune cuiibl
C TIOMOIIIBIO TMHAMOMeETpa. SIBjeHre TATOTeHUs U cuia TshkecTH. Cuila TSHKeCTH Ha IpYTHX Iuia
Hetax (MC). Bec tena. Heecomoctb. CnoxeHue cujl, HalpaBIeHHbIX [0 OJHON MPSIMOH.
PaBHonelicTByromas cuit. Cuna TpeHus. TpeHne CKoJbXKEHUs U TPEHUE MOoKos. TpeHue B mpupoe
u texauke (MC).
JdemoHcTpauuu
1. HaOnroneHrne MEXaHUYECKOTO IBUYKEHUS TENA.
2. I3mepeHune CKOpoCTH MPSIMOJIMHEHMHOTO JTBUYKCHUS.
3. Habmronenue siBIeHUsI HHEPITUU.
4. HabGmoieHrne n3MeHeHUs CKOPOCTH MPHU B3auMOoIeHCTBHH Tell. 5. CpaBHEHHE Mace 110
B3aUMO/ICHCTBUIO TEJl.
6. Ciio)keHue Cuil, HallpaBJIECHHBIX 110 OTHOM MPSMOH.

JlaGopaTopHblie padoThbl M ONBITHI

1. Onpenenenue CKOPOCTH PaBHOMEPHOTO NBIKEHHS (IIapuKa B )KUJIKOCTH, MOACITU
AIIEKTPUYECKOTO aBTOMOOUJIS U T. 11.).
2. OnpeneneHue cpeiHeil CKOPOCTH CKOJIbKEHUs OpycKa WM IIapyKa M0 HAKIIOHHOW TUIOCKOCTH. 3.
Omnpenenenre MIOTHOCTUA TBEPAOTO TeNa.

4. OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsokeHus (aedopManun) Ipy>KUHbI OT
MIPUIJIOKEHHOM CHIIBI.

5. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIbI TPEHHSI CKOJIbKEHUS OT Beca Tesa U
XapakTepa COMPHUKACAIOIINXCS ITOBEPXHOCTEH.
Pasnen 4. /laBjienue TBEPABIX TeJl, )KHAKOCTEl U ra3oB

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIHUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JIaBJICHUA raza oT 00bEéMa, TeMieparypsl. [lepenaua naBneHus TBEPABIMU TEIAMH, KUIKOCTIMH U
razamu. 3akoH [lackans. [ITHeBMaTudeckre MaluHbl. 3aBUCUMOCTh IaBICHUS KUIKOCTH OT
riryoussl. ['uapocrarnyeckuii napagoke. Cooodutaroniuecs cocysl. ['napaBiaruecKkiue MeXaHU3MbI.
Atmocdepa 3eminn u atMmocdepHoe faBiaeHue. [IpuuuHbl CyIecTBOBaHUS BO3AYILIHOW 000JI0YKH
3emuin.
OmnbiT Toppuyennu. M3mepenue aTMocepHOro AaBiaeHUs. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJICHUs
OT BBICOTHI HaJ] ypoBHEM Mops. [Ipubopsl 1 n3MepeHus: aTMOC(EepHOTo JaBICHHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE B HUX Telo. BriTankuBatomias (apxuMe0Ba)
cuna. 3akoH Apxumena. [TnaBanue ten. BozayxoriaBanue.



JdeMoHcTpanuu

1. 3aBUCHMOCTD JaBJCHUS T'a3a OT TEMIEPATYpHI.

2. Ilepenava qaBieHUs! )KUAKOCTBIO M Ta30M.

3. Coobmaromuecs: CoCy/pl.

4. 'uppaBnuueckuii mpecc.

5. [IposiBiienne neicTBUs aTMOC(HEPHOTO JaBICHHUS.

6. 3aBUCHMOCTb BBITAJIKUBAIOIICH CHIIBI OT 00bEMa NOTPYKEHHOH YaCTH Tella U MIIOTHOCTH
KHUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIICH CUIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. YcnoBue muiaBaHus TeI: TUIABAHUE WITH MTOTPYKEHUE TEJT B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEW TEJIa U AKUJKOCTH.

JlabopaTopHble padoThl U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa NOTPYKEHHON B )KUJIKOCTh YaCTH TeJa.
2. Onpenienenne BHITAIKUBAOIIEH CHITBI, IEHCTBYIONIEH HA TEJIO, MOTPYKEHHOE B )KUIKOCTb.

3. [IpoBepka HE3aBHCHUMOCTH BBITAIKHBAIOIICH CHJIBI, ICHCTBYIOIICH HA TEJIO B )KHJIKOCTH, OT
Macchl Tena. 4. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOIEH
Ha TeJIO B KUAKOCTHOT 00bEMA MOTPYKEHHON B )KUJIKOCTh YaCTH TeJa U OT MJIOTHOCTH KUAKOCTH.
5. KoHcTpynpoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOJKU U OIIPEIEIICHUE €€
Irpy30N0AbEMHOCTH.

Pa3zpgen 5. Pa6oTa 1 MOIHOCTb. JHEPruUs

Mexannyeckasi pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: phIuar, 0JI0K, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecus pbryara.
[Ipumenenue npaBuia paBHOBECHS pbldara K OJ10Ky. «30J0Toe mpaBuiio» Mexanuku. KIT/{
MPOCTBIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas sHeprust. Kunernueckas u noreHuumanbHas sHeprus. [IpeBpamnienue oqHOTO BUIa
MEXaHHYECKOW SHEPTUH B APYroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

JdemoHcTpauuu

[IpuMepsl MPOCTHIX MEXAHU3MOB

JlaGopaTopHblie padoThbI M ONBITHI

1. Onpenenenue paboThl CHIIbI TPEHUS P PABHOMEPHOM JIBIXKEHUU TeJla TI0 TOPU30HTATIBHOU
MTOBEPXHOCTH.

2. UccnenoBanue ycnoBUi paBHOBECHS phluara.

3. M3mepenue KII/[ HakITOHHOM IJIOCKOCTH.

4. 3y4yeHue 3aKOHA COXPAHEHUS MEXaHUYECKOI SHEpTUH.

8 KJIACC

Pa3znea 1. TenioBble IBJICHUS

Mogenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammaeckue u
amopdusbie Tena. OObICHEHHE CBOMCTB ra30B, JKUIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KHHETHYeCKOU Teopuu. CMaurMBaHue M KalWUISPHBIE SBJICHUS. TermoBoe
pacIIMpeHHe U CKaTHe.
Temnepatypa. CBs3b TEMIIEPATYpPhI CO CKOPOCTHIO TETNIOBOTO JIBHKEHUS YACTHII.

Buytpennsis sHeprust CriocoObl HU3MEHEHUS BHYTPEHHEH SHEPTUU: TEIUIonepeadya u COBEpIICHHE
paboTel. Buibl Teronepenayn: TeMmIONPOBOJHOCTh, KOHBEKIIUS, H3TyUYEHHUE.
KonundecTBo TemnoThl. Y aenbHas TeII0EMKOCTh BelllecTBa. Termmoo0MeH U TEII0BOe paBHOBECHE.
VYpaBHeHue TernoBoro 6ananca. [InaBnenne u oTBepAeBaHHE KPHUCTAUIMYECKUX BEIIECTB.

VY nenpHas TemnoTa miasnenus. [lapoodpazosanue u konneHcamnus. Ucnapenne (MC). Kunenue.
VY aenpHas TemioTa mapooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYphl KUTIEHUS OT aTMOC(EpPHOTO
naBieHus. BraxHOCTh Bo3ayxa. ODHEprus TOIUIMBA. Y AeNbHAs TEIUIOTa CTOPAHMUSL.

[Tpunnune! pabotsl TeroBbix aeurareneil. KI1J[ Temmosoro nqeurarens. TerioBble IBUTATENU U
3amuTa okpyxatomieit cpeapl (MC). 3akoH coXpaHEHHsI U PEBPAILCHUS] YHEPTHH B TEIIJIOBBIX
mporeccax (MC).
JdeMoHcTpanuu



1. HabmiogeHne OpOYyHOBCKOTO JIBKEHUS

2. Habmonenune nuddysun

3. Habmoenue siBleHHI CMAaYMBaHUSI U KAITWJUISPHBIX SIBJICHHIMA

4. HaGnroeHue TEIIoBOTO PaCHIMPEHUS TEI

5. MI3meHeHue 1aBiIeHus Ta3a Ipyu U3MEHEHNN 00bEMa M HarpeBaHUM WK oxJaxaeHuu 6. [IpaBuia
M3MEPEHUs TEMIIEPaTyphl

7. Buasl Teronepenauu

8. OxuaxieHue Mpu COBEPIICHUU pabOTHI

9. HarpeBanue nipu cOBepIICHUH PabOThl BHEIITHUMU CHIIAMU

10. CpaBHeHHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. HaGmroneHue KuneHust

12 .HaGumroieHue mocTosTHCTBA TEMITEPATyphI MPpH 1iaBieHu: 13. Mo/ien TeTUIOBBIX IBUTATEIICH
JlabopaTopHble padoThl U ONBITHI

1. OnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYIISIPHOTO IPUTSKEHUS

2. OTBITH TIO BBIPAITMBAHMIO KPUCTAJLIOB IOBAPEHHOM COJIM MITH caxapa

3. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHUS T'a30B, KUAKOCTESH U TBEPBIX TEI

4. OmnpeneneHue NaBJICHUs BO3ayXa B OAJJIOHE MITIPHUIIA

5. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHUSI BO3[yXa OT €ro 00béMa u
HarpeBaHUs WU OXJIAKICHUS

6. [IpoBepka rUMOTE3bI JIMHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUIECKOM TPyOKE OT TeMIepaTyphl

7. Habnmonenue n3MeHeHusl BHyTpEeHHEN SHEpruy Teja B pe3ysibTaTe Terionepeaadn u
paboTHl BHEITHUX CHIT

8. UccrenoBanue sBJIICHUS TETUIOOOMEHA IMPU CMENTUBAHUH XOJIOHOHN B TOPSICH BOIBI

9. Onpenenenne KOTMIECTBA TEIUIOTHI, TOJTYYEHHOTO BOIOH MPH TEIIIO0OMEHE ¢ HarpeThIM
METAJTUYECKUM [UIUHIPOM

10. Onpenenenue yaenbHOM TETNIOEMKOCTH BEIIECTBA

11. VccnemoBanue mpoiiecca UCrapeHus

12. OnpeneneHre OTHOCUTEIBHOM BIAKHOCTH BO3/IyXa

13. Omnpenenenuie yneabHOM TEIIOTHI MIJIaBJICHUS JIbJA
Pa3nen 2. DjekTpruyecKue 1 MATHUTHbIE SIBJIEHUSI

DnexTpusanus tei. [[Ba poaa anekTpruueckux 3apsioB. BzanmoaeiicTere 3apsykeHHbBIX TEl.
3axoH KynoHa (3aBUCHMOCTD CHIIBI B3aUMOICUCTBUS 3apSKEHHBIX TEJI OT BETUYUHBI 3apsJIOB U
PacCTOSIHUS MEX/1y TEIaMH).

DnexTpuueckoe nosie. Hanpsox€HHOCTh anekTpruueckoro nojs. [Ipuniun cynepno3unuu
AIIEKTPUYECKHX IMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snektpuyeckux 3apsaa0B. DIeMEHTapHbIN deKTpudeckuid 3apsa. CtpoeHue
atoma. [IpoBOTHUKY U JUATEKTPUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOTO 3aps/a.
DneKTpUUYECKUi TOK. Y CIOBHS CYIIECTBOBAHUS ANEKTPUUECKOTO TOKA. ICTOYHHKYU MOCTOSITHHOTO
TOoKa. J[eCTBUS 3MEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMUYECKOE, MarHUTHOE). DIEKTPUUECKUN
TOK B ’KHUJIKOCTSIX U ra3ax.

Dnextpuueckas 1enb. Cuia Toka. JnekTpudyeckoe HanpsbkeHue. ConpoTHBIIEHNE MTPOBOIHUKA.
YaensHOE cOmpOTUBIICHHE BellecTBa. 3akoH OmMa i ydactka uenu. [locnenoBarenbHoe u
napajuieIbHOE COEAMHEHNE TIPOBOIHUKOB.

PaGota 1 MoOITHOCTE AneKTpudeckoro Toka. 3akoH Jxoymns— JleHna. DnexkTpuueckue nenu
Y IOTPEOUTEIH IEKTPUUYECKOI sHepruu B ObITy. KOopoTkoe 3aMbIKaHHE.

[TocTrositHHBIE MarHuUTHI. B3anmojelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE MoJIe.
MarnuTHO€e noJie 3eMJIM U €ro 3HaueHHe [ )kM3HU Ha 3emie. OnbIT DpcTeaa. MarHutHoe nosie
ANEKTPUUECKOTO TOKa. [[pMeHeHne 31eKTpOMarHuTOB B TEXHUKE. JleiiCTBME MarHUTHOTO MOJIsl Ha
MIPOBOJIHUK C TOKOM.

DNEeKTpOABUTATENb IOCTOSTHHOTO TOKA. Mcroib30BaHUE 3JIEKTPOABUTATENEH B TEXHUUYECKUX
YCTPOMCTBAX U HA TPAHCIOPTE.



OneiTel @apanes. SIBnenue anekTpoMarautHoi nHAYKuuH. [lpasuno Jlenna.
OnekrporeHeparop. CnocoObl MOTYYEHUS MEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIMH HA
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

JdeMoHcTpanuu

DneKkTpu3aIus Tel

JIBa poza 2JIEKTPUUECKUX 3apsiI0B U B3aUMOAECHCTBUE 3apPSKEHHBIX TEJ

YCTpOUCTBO U AEUCTBUE NIEKTPOCKOIIA

DneKTpocTaTUuecKas UHIYKINS

3aKOH COXpaHEHMsI ANEKTPUUECKUX 3apsI0B

[IpoBOJHUKY U TUAIIEKTPUKU

MogennpoBaHue CUIIOBBIX JIMHUM AIEKTPUYECKOTO MOJIS

HcTouHNKHM IOCTOSSHHOTO TOKA

JIeNCTBHS DIEKTPUYECKOTO TOKA

0. DeKTpUUECKUil TOK B KUAKOCTH

1. I'a30BbIi pa3psn

12. V3mepeHune cuiibl TOKa aMIepMeTpoM

13. M3MepeHune 31eKTPUIECKOTO HANpsHKEHUST BOJBTMETPOM

14. PeocraT 1 MarasuH cOpOTUBICHUN

15. B3zaumoelicTBrE OCTOSIHHBIX MarHUTOB

16. MoaenupoBaH#e HEBO3MOKHOCTH Pa3JIEIICHUS MTOJIFOCOB MarHUTa

17. MopaenupoBaHre MarHUTHBIX MOJIEH OCTOSTHHBIX MarHUTOB

18. OmbIT Dpcrena

19. MarsnuTHOE 10JIe TOKa. DJIEKTPOMArHuT

20. JleiicTBME MarHUTHOTO TIOJIST HA IPOBOTHUK C TOKOM

21 DneKkTpoABUraTeNh IIOCTOSHHOTO TOKa

22. ccrnienoBaHue sIBICHUS DJIEKTPOMArHUTHOM HHAYKIMH

23. OnerTer Dapanes

24. 3aBUCUMOCTD HaIIPaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHUM €ro BOSHUKHOBEHUS 25.
DNEeKTpOreHepaTop MOCTOSTHHOTO TOKA

JlaGopaTopHblie padoThbI M ONBITHI

OnbITh! IO HAOIIOAEHUIO IEKTPU3ALINUN T HHAYKIUEH U IIPU CONPUKOCHOBEHUN
HccnenoBanue 1eMCTBUSA DIIEKTPUUECKOTO NOJIS HA IPOBOJHUKHU U JUDJIEKTPUKU
C6opka 1 npoBepka pabOThI EKTPUUECKOH LIENU TOCTOSHHOTIO TOKa

W3mepenue u peryampoBaHue CUIbl TOKa

W3mepenue u peryaupoBaHue HaNPsyKEHUs

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT CONMPOTHUBIICHUS
PE3UCTOPA U HANIPSDKEHUSI Ha PE3UCTOPE

7. OmbITbI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIEKTPUYECKOI'O COIIPOTUBIICHHSI IPOBOIHUKA OT €T0
JUIMHBI, IJIOLAAN NTONIEPEYHOr0 CEYEHHs U MaTepuana

8. IIpoBepka npaBuiia cI0KEHUS HANIPSDKEHUH ITPU MOCIIE0BATEIbHOM COSAMHEHUH IBYX
pE3UCTOPOB

9. IIpoBepka npaBuia JUisl CUIIbI TOKa IIPH NapajIeIbHOM COETMHEHUN PEe3UCTOPOB

10. Onpenenenue paboOThI AEKTPUUECKOIO TOKA, UIYIIETO Yepe3 pe3UcTop

11. Onpenenenne MOUTHOCTH 3JIEKTPUYECKOTIO TOKA, BBIACISIEMOMN Ha pe3UCTOpe

12. UccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO Yepe3 JaMIIOUKY, OT HAIlpsDKEHHsI Ha Hel
13. Onpenenenne KIIJ[ HarpeBarens

14. VccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB

15. M3yueHre MarHuTHOT'O MOJIsl HOCTOSIHHBIX MAarHUTOB NP UX 00BbETMHEHNUHN U Pa3/IelIeHuN
16. UccnenoBanue AeWCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY

17. OnBITBI, IEMOHCTPUPYIOLIYE 3aBUCHMOCTb CHUJIbl B3aUMO/IEHCTBUSA KaTYIIKH C TOKOM U MarHUTa
OT CHJIbI TOKA U HallpaBJIEHHs TOKA B KaTyILIKe

18. U3y4eHue JeHCTBUSA MarHUTHOTO 110J151 HA IPOBOAHUK C TOKOM

19. KonctpynpoBanue M H3ydeHUE PAOOTHI HIEKTPOJABHUraTENs

20. Usmepenue KI1J] anexTpoaBUTaTENbHON YyCTAaHOBKH
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21. OnBITHI IO UCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMATHUTHON MHIYKIIUH: CCIEA0BAHUE N3MEHEHU N
3HAYEHUs U HAIIPaBJICHHUS! MHIYKIIHMOHHOTO TOKA.

9 KUIACC

Pazpnen 1. Mexanuveckue siBJIeHUs

Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBLHOCTD
MEXaHUYECKOTO JBM)KEHUs. PaBHOMEpHOE NpsAMoIMHEHOE ABMkeHrne. HepaBHOMepHOE
npsiMoJIMHEHOe ABMkeHue. CpellHss U MTHOBEHHAas CKOPOCTh TeJla P HEPAaBHOMEPHOM
JB>KCHUH.

VYckopenue. PaBHoyckopeHHOE npsiMosinHerHoe aBuxkeHue. CBoboanoe nageHue. OmnbIThl
lamunes. PaBHOMepHOE NBMKECHHE IO OKPY)HOCTHU. [leproa u wactora oOpamienus. JInneliHas u
YIJIOBAasi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

IIepssiit 3akoH Herotona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [IpuHnmn
CYIEPIIO3HUIINH CHUIL

Cuna ynpyroctu. 3akon ['yka. Cuiia TpeHUsI: crjia TPEHHS CKOJIBKEHHUS, CUJIa TPEHUS
MOKOS, TPYTHE BUIBI TPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS.
JBuxenue mianet Bokpyr Connna (MC). IlepBas kocmuueckas ckopocts. HeBecoMocTs 1
Meperpy3Ku.

PaBHOBecne MaTepuanbHON TOUKU. AOCOIOTHO TBEP0E Teno. PaBHOBecHe TBEPAOTO Tema C
3aKpEIUIEHHOM OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TsokecTu.

Nmnynsc tena. 3menenne nmnynsca. MmMmynbc cuitbl. 3aKOH COXpaHEHUST UMITYJIbCA.
PeaktuBnoe aemxenue (MC).

Mexannyeckasi pabota u MoIIHOCTb. PaboTa cui TskecT, ynpyroctu, TpeHus: CBsi3b SHEPIUH U
pabotsl [loTeHnManpHas SHEpPTUsl Tea, MOJHATOTO HaJl HOBEPXHOCTHIO 3eMiu. [loTeHnanpHas
SHEPrus CKaTou

npyxuHbl. Kunetnueckas sHeprusi. TeopeMa 0 KHHETUYECKOW SHEPrUu. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTUH.
JdemoHcTpauuu
1. HaGmroneHue MexaHU4YeCKOTO IBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCuéTa
2. CpaBHeHHE ITyTeH U TPACKTOPHI IBHKEHHS OJHOTO U TOTO K€ TeJIa OTHOCUTENILHO Pa3HbIX Tell
oTcuéra
3. M3MepeHue CKOPOCTU U YCKOPEHUS MPSIMOJIUHEHHOTO JBM)KECHUS
4. WccrnenoBaHue MPHU3HAKOB PaBHOYCKOPEHHOTO IBUKEHHS
5. HaOnropenue nBuKeHHs TeJa [0 OKPYKHOCTH
6. Habnionenne MexaHM4ecKUX SIBJICHUH, MPOUCXOAIINX B cucTeMe oTcuéra « Tenexkay npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUHM OTHOCUTENIBHO KaOuHeTa (pu3nku
7. 3aBHUCUMOCTb YCKOPEHHUS TeJla OT MACChI TeJa U ACUCTBYIOIICH Ha HETO CHUJIIBI
8. HalOnronenue paBeHCTBA CHUJI IIPU B3aUMOICUCTBUHU Tell
9. M3mMeHeHue Beca Tena Npu YCKOPEHHOM JBH)KEHUU
10.Ilepenaua umiynbca Opu B3aMMOJAEHCTBUU TEN
11.ITpeo6pazoBanust YHEPTUU MIPH B3aUMOJICHCTBUU Tell
12.Coxpanenue umMmnynbca Ipu HEYNIPYroM B3auMOJICHCTBUU
13.CoxpaHeHue UMITyIbCa pU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUU
14.HabnroneHre peakTUBHOTO JABHKEHUS
15. CoxpaHeHHEe MEXaHUYECKOU dHEePTrur Npu CBOOOHOM MaIEHUU
16. CoxpaHeHHE MEXaHUYECKOM YHEPTUHU NIPH IBHXKEHUH TeJa MO ACUCTBUEM MIPYKUHBI
JlaGopaTopHbIe paGOThI ¥ ONBIThI
1. KoHcTpyrpoBaHHe TpakTa AJsl pa3roHa U JalbHEHIIero paBHOMEPHOTO JBIKEHUS IIapuKa HIIn
TENEXKKHU
2. OmnpeneneHue CpeaHEN CKOPOCTH CKOIBKEHHUs OpycKa WK ABMKEHUS IIapUKa M0 HAKIOHHOU
MIJIOCKOCTH
3. Omnpenenenue yCKOpEeHHsI Tela MPU PAaBHOYCKOPEHHOM JIBIKEHUU TI0 HAKIIOHHOM MJI0CKOCTH
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4. VccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBIKEHUH 0e3
Ha4yaJIbHOM CKOPOCTH
5. IIpoBepka runoTes3pl: €CIU IPU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 Ha4aJIbHOM CKOPOCTH IIYTH
OTHOCSTCS KaK psii HEYETHBIX YHUCET, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHHU OJIUHAKOBBI
6. MccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHHSI CKOJIBKEHUS OT CUIIBl HOPMAJIBHOTO JTaBJICHUS
7. Omnpenenenue k03pPUIHEHTA TPSHUS CKOJILKEHUS
8. Ompenenenue KECTKOCTH NPYKUHBI
9. Ompenenenune paboOTHI CHITBI TPEHUS IIPH PABHOMEPHOM JBMKEHUH TEJa MO TOPU30HTAIBHON
[IOBEPXHOCTHU
10.Onpenenenue paboThl CHIIBI YIPYTOCTH IIPH MOABEME TPYy3a C UCIIOJIb30BAHUEM
HETIOIBMXKHOTO U TIOABMYKHOTO OJIOKOB
11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUU
Pa3nen 2. Mexannyeckue KoJe0aAHHS U BOJHBI
KonebarenbHoe npuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: IEPUO, YaCTOTa, aMIUIUTY/1a.
Maremaruueckuil U IpyKUHHBIN MasTHUKH. [IpeBpalieHre snepruu npu kouedaTeIbHOM
JBIKCHUH.
3aryxatoiue kojebanus. BeiHyx1eHHbIe Konebanus. Pezonanc. Mexannyeckue BojiHbl. CBOMCTBA
MeXaHW4YeCKuX BOJIH. [Ipo 1osibHbIE U MonepedHble BOJIHBL. JIJTMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHnueckre BOJIHbBI B TBEPJAOM Tede, ceiicmuueckue BotHbl (MC).
3Byk. ['poMKkoCTh 3ByKa 1 BbicoTa ToHa. OTpakeHue 3Byka. lHGpa3Byk u ynbTpa3ByK.
JdeMoHcTpanuu
1. HabGmoaenue koeOaHui Tel Mo IESHCTBUEM CHUTBI TSKECTH U CHUTBI yripyrocTu 2. HaGmronenne
KoJieOaHui Tpy3a Ha HUTHU U Ha IPY)KHUHE
. Habmoienue BoIHYKJIEHHBIX KOJIEOaHUN U pe30oHaHca
. PacpocTpanenne npoA0abHBIX U MOTNIEPEUYHBIX BOJIH (Ha MOJEIH)
. Habmoenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOThI
. AKyCTUYECKUI PEe30HaHC

JlaGopaTopHblie padoThbI M ONBITHI
. Onpenenenre 4acTOThl U MEPUOJIa KOJIeOaHUI MaTeMaTUYECKOTO MasiTHUKA
. Onpenenenre 4acToThl U Mepro/ia KoJieOaHHui MPYKUHHOTO MasiTHUKA
. UccnenoBanue 3aBUCMMOCTH Mepro/ia KoJieOaHH MOABEIIEHHOTO K HUTHU Ipy3a OT JUTMHBI HUTU
. UccnenoBanue 3aBUCMMOCTH Mepro/ia KoieOaHuil MpYKMHHOTO MasgTHUKA OT Macchl Ipy3a
. [IpoBepka HE3aBUCHMOCTH TepHOJa KoJeOaHu Tpy3a, MOABEIIEHHOTO K HUTH, OT Macchl rpy3a b.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD NIEpH01a KoIeOaHU NMPYKUHHOTO MasiTHUKA OT MacChl
rpy3a U *KECTKOCTU MPYKUHBI
7. 3mepenue yckopeHusi CBOOOHOTO MaieHus
Paznen 3. DiieKTpOMAarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHbIE BOJIH
DIEeKTPOMarHuTHOE 1oJie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMAarHuTHhIX BOJIH [1lkana
3JIEKTPOMAarHUTHBIX BOJIH. VCIIOIb30BaHKE 3IEKTPOMArHUTHBIX BOJIH JUIsl COTOBO CBSI3H.
DnekTpoMarHuTHas npupojaa ceera. CKopocTs cBeTa. BoHOBbBIE CBOMCTBA CBETA.
JdeMoHcTpanun
1. CpoiicTBa 31E€KTPOMArHUTHBIX BOJH
2. BonHOBBIE CBOMCTBA CBETA
JlaGopaTopHble padoThbI M ONBITHI
1. VI3ydyeHue cBOMCTB 3JI€KTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa
Pa3aen 4. CBeTOBbIE SIBJIEHUA
JIygeBas monens cera. Mctounuku ceta. [IpsmonuHeitHoe pacnipocTpaHeHHE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpaXXEHMsI CBETA.
IIpenomnenue ceeta. 3aKoH IpesomileHus cBeTa. [loiHOe BHYTpEeHHEE OTpakeHUE CBETA.
Hcnosp30BaHNe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.
JIunza. Xon nydeii B aun3e. OnTudeckas cucreMa Qoroarmnapara, MUKpockorna u teaeckomna (MC).
I'ma3 xak onrtuyeckas cucreMa. bim3opykocTs U JalbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciekTp. OmnbiTel HetoToHA. ClioskeHHE CIIeKTPaIbHbBIX [IBETOB.
Hucnepcus cera.
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JdeMoHcTpanuu

[IpssMOonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBera.

[Tomy4yenne n300pakeHHii B MJIOCKOM, BOTHYTOM U BBIITYKJIIOM 3€pKaJiax.
IIpenomiienue ceera.

OrnTruyeckuii CBETOBO/I.

Xox ydeit B coOMparomiei Tunse.

XoJ Jydell B pacCEeUBAIOIIEH JIMH3E.

[Tomy4yenne n300paxeHUid C MOMOIIBIO JIMH3.

[Ipunuun neiictBus gporoanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10.Monens rnasa.

11. Paznoxenue 6eoro cBeTa B CIIEKT.

12.Ilonmy4yenue 6eoro cBeTa Mpu CJI0KEHUU CBETa Pa3HbIX LIBETOB.
JlabopaTopHble padoThl U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH yrjla OTPa’kK€HUs CBETOBOIO JIyda OT YIJla Ma/ieHusl.
2. N3yyeHne XapaKTepHCTUK N300paKeHMs ITPEeIMETa B TNIOCKOM 3epKajle.

3. UccnenoBanue 3aBUCIMOCTH yTJIa TIPEJIOMIICHHUS] CBETOBOTO Jyda OT YTrJjla MaIeHUs Ha TPaHHIIE
«BO31yX—CTEKJIIO».

4. [lonydeHue n300paxeHH ¢ MOMOILBIO COOMPAIOIIEH JTUH3BI

5. Onpenenenre (OKYCHOTO PacCTOSHUS M ONTHUYECKOM CUITbI COOMpPArOIIen JTMH3BI.
6. OTBITHI TIO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITHI IO BOCTIPUSTHIO [[BETA MPEAMETOB IIPU UX HAOIIOJEHUH Yepe3 I[BETOBbIE (PHIIBTPHI.
Pa3zjnen 5. KBanToBbIe siBJIeHUA

OmnsiTel Pezepdopaa u mitanerapuast Moens atomMa. Mogens atoma bopa. Mcnyckanue u
MOTJIONIEHUE cBeTa aTOMOM. KBaHThL. JIMHENYaThIe CIIEKTpPHI.

PannoaktuBHOCTH. Anb(a, 6eTa 1 rammanznydeHus. CTpoeHue aToMHoro siapa. Hykmonnas
MOZEIIb aTOMHOTO siipa. M30Tomnsl.
PagnoaxtusHbIe npeBpamenus. [lepuos nomypacnaaa aTOMHBIX A1€p.

SnepHbie peakyu. 3aKOHBI COXPAHEHUS 3apPSI0BOTO M MACCOBOTO YUCEI. DHEPIusl CBS3U
aTOMHBIX si7ep. CBsI3b MacChl ¥ 3HEprun. Peaknuu cuHTesa U aeneHus saep. cTouHuky sHEpruu
Comnna u 38631 (MC). Snepnas sHepreTuka. JedcTBUS paagMOaKTUBHBIX U3TyYEHUN HA
)wuBbie opranu3msl (MC).

JdemoHcTpauuu

1. CrexTpsl U3y4eHuUs U MOTJIOIIECHUS.

2. CnexTpsl pa3InyHbIX Ta30B.

3. CnexTp BoJIOpOJIA.

4. HaGnronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéruyrka HOHU3UPYIOUTUX U3TyYCHHH.

6. Peructpanus n3my4eHus: NpUpOAHbIX MUHEPAJIOB U ITPOAYK TOB.

JlaGopaTopHble padoThbI M ONBITHI

1. HaGntoieHHe CIUIOIHBIX U JIMHEHUaThIX CHEKTPOB U3ITydEeHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTULIBI [IO TOP MO3HOMY IyTH (110 poTorpadusm).
3. 3mepenue pammoakTuBHOTO oHAa.

IHoBTOpHTEILHO-0000 1AM A MOY/Ib

[ToBTOpHUTENBEHO-00001IAIONINIT MOAY/Ib PEAHA3HAYEH JJIS CUCTEMAaTHU3alud 1 00001IeHus
MIPEIMETHOTO COJIEPKAHMS U OTIBbITA eI TEIbHOCTH, MPUOOPETEHHOTO MPH U3YYEHHUHN BCETO Kypca
¢u3uKy, a TaKkxke Ui NOAroTOBKU K OCHOBHOMY IOCyIapCTBEHHOMY 9K3aMeHY 1o (pu3uke Juis
oOyyaronuxcs, BBIOpaBIINX 3TOT y4eOHBIH Mpeamer.

IIpu u3ydeHnn TaHHOTO MOYJIS PEAIN3YIOTCA U CUCTEMATU3UPYIOTCS BUABI ACATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€eCTIeUNBAETCS TOCTHKEHUE MPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pe
3yJIbTaTOB 00y4eHuUs, GPOPMUPYETCs] €CTECTBEHHO-HAayYHasi TPaMOTHOCTb: OCBOSCHHE HAYYHBIX
METO/IOB UCCIICI0OBAHMS ABICHUN PUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSAMHU OOBIICHATH
¢bu3nveckue sIBICHUS, IPUMEHSS MOJIydYeHHbIE 3HaHUs, pelliaTh 3a/1au, B TOM YHCJIe KaUeCTBEHHbIE
U DKCIIEPUMEHTAJIbHBIE.

COoNoORWNE
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[TpuHIMIHATBEHO JESTEILHOCTHBIN XapaKTep NaHHOTO pasJiesia peaanu3yercs 3a CYET Toro,
YTO y4alluecs BBITIOJNHSIOT 33/IaHUsI, B KOTOPBIX UM MPEIaraeTcs:
— Ha OCHOBE TMOJYYCHHBIX 3HAHUH PACTIO3HABATh U HAYYHO OOBACHATH (DU3MUECKUE SIBIICHUS B
OKpY’Karolel NPUPOJIE U MOBCEAHEBHOM KU3HH;
— HCIOJIb30BaTh HAYYHBIE METO bl UCCIICIOBAHUS (PHU3NICCKUX SBICHUH, B TOM YUCIIE IS
MIPOBEPKHU THIOTE3 U TOTYUCHHS TEOPETUUECKUX BBIBOJIOB;
— 0OBSACHATH HAYYHBIE OCHOBBI HAN0OJIEe BAKHBIX JOCTHKCHUH COBPEMEHHBIX TEXHOJIOTHIA,
HanpuMep, MPAKTUYECKOTO MCIIOIb30BAHUS PA3TMYHBIX UCTOYHHUKOB YHEPTUH HA OCHOBE 3aKOHA
MIpe-BPaICHHS ¥ COXPAHCHUS BCEX M3BECTHBIX BUJIOB SHEPTHH.
Kaxxiast u3 TeM JaHHOTO pasjiena BKII0YAaeT IKCIIEPUMEHTAIBHOE HCCIIeI0BaHUE 0000IIaroero
xapakTepa. Paznen 3aBepmaercs npoBeIeHUEM JHArHOCTHYECKOM M OTICHOYHOM pabOThI 32 KypC OC
HOBHOM IIIKOJIBI.
3. IJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI
Nzyuenne yuebHoro npeamera «Dusnka» Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHus JIOJIKHO
oOecreunBaTh TOCTHXEHHUE CIEAYIONINX JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
00pa30BaTeNIbHBIX PE3y/IbTATOB.
JIMYHOCTHBIE PE3YJIbTATHI
Ilampuomuueckoe socnumanue:
— MpOsIBJIEHHE HHTEPEeCa K UCTOPHUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON GU3UIECKOM HAYKH;
— LIEHHOCTHO€ OTHOIIEeHHE K JOCTHXXEHHUAM pOCCHﬁCKHX y‘{éHbIX (l)I/ISI/IKOB.
I'pasicoanckoe u dyxoeno-npaecmeennoe socnumanue:
— TOTOBHOCTH K aKTHBHOMY YYaCTHIO B 0OCYKJICHHH OOIIEeCTBEHHO-3HAYMMBIX U ITHUYCCKUX
po0JIeM, CBSI3aHHBIX C TPAKTHYSCKUM MTPUMEHEHHUEM JOCTHKCHUN (DH3HKY;
— OCO3HAaHHE BAXHOCTH MOPATbHO-3TUYCCKUX IPHHIIAIIOB B ICATEIIBHOCTH YIEHOTO.
Ocmemuueckoe eocnumanue:
— BOCHPHUATHE ICTETUYECKUX KaueCTB GU3NYECKOI HAyKH: €€ TapMOHUYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:
— OCO3HaHHE [IEHHOCTH (U3NYECKON HayKH KaK MOIIIHOTO MHCTPYMEHTA MO3HaHUsI MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIONIECH KYJIbTYPHI;
— pa3BUTHE HAYYHOH JIFOO03HATEIILHOCTH, HHTEpEca K UCCIIEI0BATEIbCKOM NesITETbHOCTH.
Dopmuposanue Kyibmypol 300p06bs U IMOUUOHATLHO20 0J1A2ONOYUUA:
— OCO3HaHHE IIEHHOCTH 0e30macHoro 006pa3a )KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BaYKHOCTHU MPAaBHJI OE30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HAa IOPOTax, C AIEKTPUUECKUM U
TEIJIOBBIM 000PYIOBaHUEM B JIOMAIIHUX YCIOBHSIX;
— c(hOopMHUPOBAHHOCTH HaBbIKA pedieKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO JKe
IpaBa y Ipyroro 4eioBeka.
Tpyooeoe socnumanue:
— AKTUBHOE Y4acTHe B PEIICHUU MPAKTHUECKUX 3a/1a4 (B paMKax CeMbHU, IIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTUYECKON U COIMATbHOM HANPaBICHHOCTH, TPEOYIOIMX B TOM YUCIe U (PU3UUECKHUX 3HA
HUI;
— HUHTEpEeC K MPaKTUYECKOMY HM3YYEHHIO NMPOQeccHii, CBI3aHHBIX C (PUIUKOI.
IKonozuueckoe eocnumanue:
— OpHUEHTAIUs Ha IPUMEHEHHE (PU3MUECKUX 3HAHUH [T pelIeHHs 3a/1a4 B 00JIaCTH OKpYy»Karoliei
Cpelibl, TIIAHUPOBAHUS MMOCTYITKOB U OLIEHKH WX BO3MOXHBIX MOCIEICTBUHN JJISl OKpYyKarolei
cpensbl;
— OCO3HaHHE TJI00AIBHOTO XapaKTepa JKOJOTHYECKUX MPOoOIeM U MyTel X pelieHusl.
Aoanmauusa 00yuarouezoca K U3MeHAIOUWUMCA YC108UAM COUUATIbHOU U RPUPOOHOUL CPedbl:
— TOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BHIMOJIHEHUN UCCIIEOBAaHUMA U TPOEKTOB (PU3UUECKOM
HAMPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JPYTHUX;
— TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NeSTeIbHOCTb;
— TOTpeOHOCTH B GOPMUPOBAHNHU HOBBIX 3HAHUIA, B TOM YHcIie (JOPMYTUPOBATH UICH,
MOHSATHS, TUTIOTE3bI 0 (PU3UYECKUX OOBEKTaX U SIBICHUSX;
— 0CO3HaHUe Ae(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00acTu (PU3UKH;
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— TUTAHUPOBAHHE CBOETO Pa3BUTHSI B IPHOOPETEHUU HOBBIX (PM3NUYECKUX 3HAHUN;

— CTpEeMJICHUE aHAJIU3UPOBATH U BBISBJISATH B3aUMOCBSI3H MPUPOIbI, OOIIECTBA U IKOHOMUKH, B
TOM YHCJIE C HCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUM;

— OIICHKA CBOUX JICHCTBUH C YUETOM BIIMSIHUS Ha OKPYXKAIOIIYIO CPENY, BO3MOKHBIX IJI00aIbHBIX
IIOCJIEACTBUN.

METANPEAMETHBIE PE3YJIBTATDBI

YHuBepcaibHbIe O3HABATEIbHbIE 1€ CTBUS

basoevie nozuueckue oeiicmeusn:

— BBISIBJISTH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJICHHI);

— YCTaHaBIUBATh CYNIECCTBCHHBIA MPU3HAK KIACCH(PUKAIIUN, OCHOBAHHMS JUIsI 000OIICHUS U
CpaBHEHUS,

— BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHNS B paCCMAaTPUBAEMbIX (paKTax, IaHHBIX U
HAOIIOJICHUSIX, OTHOCSAIIUXCS K (PU3NICCKUM SIBIICHUSIM;

— BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3U MTPU U3yUYECHUU (PU3UUYECKUX SIBIICHUN U MTPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUM, BHIJIBUTATh
TUTIOTE3bI O B3aUMOCBS3AX (PU3MUECKUX BEIINYUH;

— CaMOCTOSTENbHO BBIOMPATH CIIOCOO perieHns yueOHo! (hru3nueckoil 3a1auu (CpaBHEHUE
HECKOJIbKUX BAPUAHTOB pEeIlIeHNs, BEIOOp Hanbosiee MoAX0IIIero ¢ yu€TOM CaMOCTOSITETBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoevie uccnedosamenvckue oeiicmeus:

— HCIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT NIO3HAHMUS;

— TPOBOAMTH MO0 CAMOCTOATEIBHO COCTABIEHHOMY IIJIaHY OTIBIT, HECJIOKHBIN (PU3NUECKUI
SKCIEPUMEHT, HE0OJIbILIOE HCcCe0BaHne (U3NYECKOTO SIBICHHUS;

— OIICHUBATh Ha TPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOTYICHHYIO B XOJI€
WCCIIETOBAHUS W SKCIIEPUMEHTA;

— CaMOCTOSTENbHO (GOPMYIHUPOBATH 000OIIEHUS U BHIBOBI 10 PE3yIbTaTaM MPOBEIEHHOTO
HaOJI0/ICHUS, OTIbITA, UCCIIEIOBAHMS;

— MPOrHO3MPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAKXKE
BBIJIBUTaTh MPEINOJIOKEHNS 00 UX Pa3BUTUU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paboma c ungpopmanueii:

— TOPUMEHSTH Pa3jINYHble METO/IbI, HUHCTPYMEHTHI U 3aIIPOCHI IIPH IMMOUCKE U 0TOOpEe HHPOpMAIUH
WM JaHHBIX C YYETOM IpPEUI0KEHHON yuyeOHOoH duznyueckoil 3a1a4u;

— aHAJIU3UPOBAThH, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HH(GOPMALIMIO PA3IMYHBIX BUIOB U
(dbopM TpecTaBICHHUS;

— CaMOCTOSTENIBHO BBIOUPATh ONTUMANIbHYIO (POpMY Ipe/cTaBiIeHHs] HUHPOPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECI0KHBIMU CXeMaMH, JrarpaMmMaMu, HHOUM rpadukoii u ux
KOMOUHAIUSMHU.

YHuBepcajibHble KOMMYHHKATHUBHBIE AelicTBUS

Oowienue:

— B X0JIe 00CyX/IeHHs y4eOHOTO MaTepHaia, pe3yIbTaToB JTad0PaTOPHBIX PAa0OT U MPOEKTOB
3a71aBaTh BOIPOCHI 110 CYLIECTBY OOCYXK/1aeMO TeMbl M BBICKA3bIBaTh UJICH, HAIICJICHHBIC Ha pelle
HUE 33J1a4M ¥ [0JyIep)KaHue O1aro)kenaTebHOCTH OOLICHNUS;

— COTIOCTAaBJIATH CBOM CY)KICHUS C CY)KACHUSMH JIPYTUX YIaCTHUKOB JUANIora, OOHapyKUBaTh
pas3nuyKe U CXOJICTBO MO3ULIUH;

— BBIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

— MYOJIMYHO MPECTABIATh PE3YAbTATHI BHIIOIHEHHOTO (PU3MUYECKOTO OIBITA (IKCIEPUMEHTA,
HCCIIEIOBAHUS, TPOEKTA).

Coémecmnasn deamenvHoCmb (COMPYOHUYECHE0):

— TOHHUMATh U UCIIOJIB30BaTh IPEUMYIIECTBA KOMAHIHON ¥ MHAWBUYaIbHOM paboThI pH
peleH KOHKPETHON (pu3ndecKoit mpoOieMsl;

— TPUHUMATH 1eJTU COBMECTHOM JIeITEIbHOCTH, OPraHU30BbIBATh ACUCTBUS 10 €€ JOCTHKEHHIO:
pacrpenesaTh poyiu, 00CYKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM paboThl; 060011aTh MHEHHS
HECKOJIbKUX JIOJIEH;
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— BBINOJIHATH CBOIO YaCTh PabOThI, JOCTHrasi KAYECTBEHHOTO Pe3yNbTaTa M0 CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYs CBOU ACUCTBUSA C APYTUMH WICHAMHU KOMAaHIbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJA B OOIMINN MPOIYKT MO KPUTEPHUSAM, CAMOCTOATEIBHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

YHuBepcainbHbIe peryJsTHBHbIE 1eliCTBUA

Camoopzanusayun:

— BBIABIIAITH MPOOJIEMBI B )KU3HEHHBIX U YIEOHBIX CUTYAIHSIX, TPEOYIOMUX ISl PELICHUS
(bu3nvecKuX 3HAHUM;

— OPUEHTUPOBATHCS B PA3JIMYHBIX MOJX0AaX MPUHATHUS PELIEHUN (MHAUBUAYAIbHOE, IPUHATHE
pellIeHus B IpyIIe, IPUHITHE PEILICHUI TPYyNIoil);

— CaMOCTOSTENBHO COCTABIISTh AJITOPUTM pELIeHUs] PU3NUECKON 3a/1auM WM IIIaHa
UCCIIEIOBAHUS C YUETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh
IIpeAJIaracMble BapUaHThl PEIICHU;

— JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

Camoxonmpons (pehrexcus):

— JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallUM U MpejiaraTh iaH e€ U3MEHEHUS,

— O0OBSACHATH IPUYUHBI JOCTHXKEHUSI (HEAOCTHXKEHUS) PE3YNIbTaTOB JESITENbHOCTH, AaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD (B TOM YHCIIE B XOJ BBHIIIOJHEHUS (PUZNYECKOTO
MCCIIEIOBAHUS WM IPOEKTa) HA OCHOBE HOBBIX 0OCTOSATEILCTB, N3MEHUBIIUXCS CUTYALIUH,
YCTaHOBJIEHHBIX OIINOOK, BOHUKIINX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3Y/IbTATA 1€ U YCIOBUSM.

IMOUUOHAIbHBLI UHMENIeKM:

— CTaBUTh ce0sl Ha MECTO JIPYroro 4eJoBeKa B X0/ CIIopa WM JUC KyCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOro.

Ilpunamue cedn u opycux:

— TpPU3HABaTh CBOE MIPABO HA OLIMOKY MPU pelIeHuH (PU3MUECKHX 3a/1a4 WIHM B YTBEP)KICHUAX Ha
Hay4yHbIE TEMBI M TAKOE K€ IIPABO APYrOTO.

INPEIMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpeameTHBIC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh CPOPMUPOBAHHOCTH Y
00yJaroImMXxcsi yMEHHM:
— HCTOJIb30BaTh TMOHATHS: (PU3WYECKHE M XUMHUYECKHE SIBJICHUS, HAOJIOJCHHUE, SKCIIEPUMEHT,
MO/IeNb, TUIIOTE3a; SAMHUIIBI (PU3HMYECKUX BEIUYHH, aTOM, MOJICKYJa, arperaTHble COCTOSIHHS BEIIe
cTBa (TBEPIIOE, JKHUIKOE, Ta3000pa3HOE); MEXaHUUECKOE IBI)KCHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIUHEIHOE), TPACKTOpUS, paBHOACUCTBYIOMIAs cuil, nedopmanus (yopyras, MiacTUuyeckas),
HEBECOMOCTb, COOOIIAIOLTUECS COCY/IBI;
—  pasnuuath sBieHHS (AudQy3us; TEMIOBOE ABMKEHUE YACTHI[ BELIECTBA; PaBHOMEPHOE
JIB)KEHUE;, HEPAaBHOMEPHOE JIBUKEHUE; MHEPIUS; B3aUMOJEHCTBHUE TEJ; pABHOBECHE TBEPABIX TN C
3aKpEIUIEHHON OChIO0 BpalllCHUs; TIepeaada JIaBieHUsl TBEPIBIMU TEJIaMH, KUJIKOCTSIMHU U Ta3aMu;
atMoc(epHOE JaBJICHHE, IUIaBaHWE TeJ; MPEBpalICHUS MEXaHWYECKON SHEPrHH) IO OIUCAHUIO
WX XapaKTEepPHBIX CBOMCTB U HA OCHOBE OTBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBICHHE;
— Ppacro3HaBaTh MPOSIBICHHE HM3YYCHHBIX (DU3MUYECKUX SBJICHHUI B OKPYXKAIOIIEeM MHUpPE, B TOM
grcne (pu3nveckue SBJICHUS B MPUPOJE: MPUMEPHI IBIKEHUS C PA3TUYHBIMU CKOPOCTSIMHU B KUBOM
Y HEKHUBOW TPUPOJE; NEHCTBUE CHIIBI TPEHHsI B MPUPOJIE M TEXHHUKE; BIUSHUE aTMOC(hHepHOro
JIABJICHUS Ha KMBOW OpPraHW3M; MJIaBaHUE PBIO; phlYaru B TeJE YeJOBEKa; MPHU ITOM IEPEeBOJIUTH
MPAKTHYECKYIO0 3a/ady B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKH (UINUECKUX
SIBJICHUM;
—  ONHCHIBaTh H3YYCHHBIE CBOHCTBAa Ten W (U3WYECKHE SBIEHUS, UCIONB3YS (U3HUecKue
BEITUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, TyTh, CKOPOCTh, CPEIHSAS CKOPOCTh, CHUIIa
YIIPYrOCTH, CUJIa TSHKECTH, BEC Tella, CHiia TPeHUs, JaBlieHHe (TBEPAOTO Telna, >KUIKOCTH, ra3a),
BBITAJIKMBAIOIIAs CUJIA, MEXaHHUYecKas padoTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHJIBI,
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KOA(QUIIMEHT MOJIE3HOTO NCHCTBUSA MEXaHU3MOB, KHHETHYECKas U MOTEHIMAIbHAS SHEPIU); MPU
OTHMCAaHUH TPABUIBHO TPAKTOBATH (PU3M-YECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYCHHUS
U eIUHULBI (U3UYECKUX BEIMYMH, HAXOAUTh (HOPMYJbI, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEIMYMHAMU, CTPOUTH IPaUKN N3yUdECHHBIX 3aBUCUMOCTEH (DPU3UUECKUX BEIH
YUH;

—  XapaKTepHu30BaTh CBOWCTBa Tel, (U3NYECKHUE SBICHHS W IPOIECCHI, HUCIOIb3ys MpaBUIIa
CIIOXEHMs cuil (BAOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NpaBUIIO
paBHOBecHs pblyara (0J0Ka), «30JI0TO€ MPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM
SHEPTHU; IIPH 3TOM JIaBaTh CIOBECHYIO ()OPMYITHPOBKY 3aKOHA M 3aIUCHIBATH €r0 MaTeMaTHUECKOe
BBIPAKEHUE;

— OOBACHATh (DU3HYECKHE SIBJICHUS, MPOIECCHI M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTYyallull NPaKTUKOOPUEHTHPOBAHHOTO XapakKTepa: BBIABIATh NPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTpOHUTh OOBSCHEHHE W3 1—2 JormuecKkux maroB ¢ omopoid Ha 1—2 H3yYEHHBIX CBOWCTBa
(bu3uYecKuX sIBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

— pemarb pacu€THbIE 3a/1a9i B 1—2 nefCTBHS, UCTIONB3Ys 3aKOHBI U (JOPMYJIIBI, CBS3BIBAIOIINE
(u3nueckue BEeIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33[]aul 3allMChIBAaTh KPATKOE YCIOBHE, MOJ1
CTaBJISATh (PU3UUECKHE BETUYUHBI B (DOPMYJIBI U MPOBOAUTH Pacu€Thl, HAXOJAUTH CIPABOYHbBIE
JaHHbIE, HEOOXOAUMBIE JIJISl pELICHUS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh MOJy4YeHHOU (pu3nueckoi
BEJIMYUHBL;

— pacro3HaBaTh MpOOJIEeMbl, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIM (U3NYECKUX METOJOB; B
OTMCAHWU UCCIIEOBAaHUS BBIACIATH MPOBEpsieMOe MpEeArnojokeHue (TUnoTesy), pasinyaTh U
MHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3yabTaT, HAXOAUTh OIIHUOKU B XOJI€ OIbITA, JIeJaTh BBIBOJBI 110
€ro pe3yibTaram;

— MPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3NYECKUX SIBJICHUM WM (U3NYECKHX CBOWCTB Tell:
dbopMynupoBaTh MpOBEPSIEMbIE TMPEANOJIOKEHUS, COOMpPAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyn0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOIbL;

—  BBINOJIHATH MPSMBIE W3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tela, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C HCIOJIb30BAaHHUEM AHAJIOTOBBIX M LU(POBBIX MPHOOPOB; 3aMKCHIBATH MOKA3AHUS
MpUOOPOB ¢ YUETOM 3aJaHHOIN aOCOTIOTHON MOTPEITHOCTA U3MEPCHUIA;

—  TMPOBOAWTH HWCCIEIOBAaHUE 3aBUCHUMOCTH OJHOW (U3MUYECKOW BEIMYMHBI OT JIPYyrol ¢
HCIOJIb30BAHUEM MPSIMBIX HW3MEpPEHUI (3aBUCUMOCTH MYTH PAaBHOMEPHO JBIKYIIETOCS Tejla OT
BpEMEHU

JIBUKEHHS TeJa; CUJIbI TPEHUS CKOJIBKEHHSI OT Beca Tejla, KauecTBa 00paboTKU MOBEPXHOCTEN Tel U
HE3aBHCHUMOCTH CWJIBI TPEHUS OT IJIOIIAAN CONPUKOCHOBEHUS TE€J; CHIIbI YIIPYTOCTU OT YAJUHEHHS
MPYKUHBI; BBITAIKUBAIOMIEH CUIBI OT 00BbEMa MOTPY:KEHHON YacTU Tela U OT IUIOTHOCTH
KUAKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH TeNa, OT IIyOHWHBI, HA KOTOPYIO HOTPYXKEHO Teo;
YCIIOBUU IUIaBaHUA Tell, YCIOBUN paBHOBECHUS pbhluara U OJOKOB); y4yacTBOBAaTh B IJIAHUPOBAHHUU
y4eOHOTr0 MCCiIeIoBaHus, COOUpaTh YCTAHOBKY M BBIMOJIHATh U3MEPEHUS, CIEAYS MPeI0KEHHOMY
wiany, (UKCUPOBATh PE3yNbTaThl IOJYYEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIUYHMH B BHUIE
MPeI0KEHHBIX TaOIHIl U TpadUKOB, AeTaTh BBIBOBI M0 PE3yabTaTaM HCCIEA0BAHUS;

— TPOBOJHUTH KOCBEHHBbIC M3MEpEHUsl (PU3NUECKHX BENUYHH (TJIOTHOCTH BEUIECTBA JKUIKOCTH U
TBEPAOTO TeNa; cujla TPEHUS CKOJIbKEHHS; JaBJICHHUE BO3/yXa; BBITAJKWBAIOIIAs CHUJIA, JCHCTBYIO
mas Ha TOTPYKEHHOE B IKUAKOCTh Teso; KOA(D(UIMEHT TMOJe3HOr0 JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIyd MPEeAIOKeHHON WHCTPYKIHMH: TPU BBHINOJIHEHUH U3MEPEHH coOuparhb
HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HaU€HUE UCKOMOM BEJINYMHBI,

— co0I0aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1a0opaTopHbIM 000pYOBAHUEM;

—  yKa3plBaTh MPUHLMUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOICTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOLIAIOIIMECs] COCy/bl, OapoMeTp, pbluar, MOJBMKHBIH M HEMOJBMXXKHBIA OJIOK,
HaKJIOHHAs MJI0CKOCTh;

— XapaKTepHu30BaTh NMPHHLMUIBI JIEHCTBUS M3YyYEHHBIX MPHOOPOB M TEXHHUUYECKUX YCTPOMCTB ¢
OTIOPOM Ha MX ONMUCAHU (B TOM YHCIe: HOJIUIUITHUKH, YCTPOUCTBO BOJOIIPOBO/IA, THAPABIMUECKHI
IIpecc, MaHOMETpP, BBICOTOMEp, MOPUIHEBOW HACOC, apEOMETpP), UCHOJb3ys 3HAHMUS O CBOMCTBaX
¢bu3nUecKux ABICHUH U HEOOX0JUMbIe (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
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— TPHUBOJUTH MPUMEPHI / HAXOIUTh UH(POPMAIUIO O TpUMEpaxX MPAKTUIECKOTO UCTOIB30BAHUS
(u3HYECKUX 3HAHUU B TMOBCEIHEBHOW KU3HU JUIsl oOecrieueHusi 0€30MacHOCTH MPU OOpaIieHuu ¢
npubopaMu W TEXHUYECKHMMH YCTPOWCTBAMH, COXPAaHEHHUs 3JI0POBbS M COONIOJCHHS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

— OCYIIECTBIATH OTOOpP UCTOUYHUKOB MH(OPMALIUK B ceTU VIHTEpHET B COOTBETCTBHHY C 3aJaHHBIM
MTOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMCIOIIUXCS 3HAHUW U MyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHH
KOB BBIICIATh HWHMOPMALMIO, KOTOpas SBISETCS TMPOTHBOPEYMBONW WM MOXET OBIThH
HEJIOCTOBEPHOI;

—  HCIOJB30BaTh IIPH BBHITIOJHCHUHM YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJSPHYIO JIUTEPATypy
¢bu3nIecKoro

COJICp)KaHUs, CIIPABOYHBIC MAaTepHANIbl, pecypchl ceth VIHTepHeT, BiaueTh NpHEMaMH KOH-
CIICKTUPOBAHUS TEKCTA, IPeoOpa3oBaHus NH(YOPMAIIUN U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPYI'YIO;

— co3laBaTh COOCTBEHHBIC KpAaTKHE INMHCBMEHHBIC W YCTHBIC COOOIICHHWS HAa OCHOBE 2—3
WCTOYHUKOB HH(OpMAIMK (DU3UIECKOTO COJICPNKAHMS, B TOM YHCIIEC MyOJWIHO JeNaTh KpaTKHe
COOOIEHUsT O pe3yiabTaTaX MPOCKTOB WM YYEOHBIX WCCICJAOBAHUN; MPH 3TOM TI'PAMOTHO
WCII0JIb30BaTh HM3YYCHHBIM TOHATHHHBIA ammapar Kypca (HU3WUKH, CONMPOBOXKIATH BBICTYIUICHHE
MpE3EHTALHEN;

— TIPH BBIIOJIHCHUU YUYESOHBIX TPOCKTOB M UCCIICIOBAHUNA PACIIPEICNISITh O0S3aHHOCTH B TPYIINE B
COOTBETCTBHUH C MOCTABJICHHBIMHU 33Jja4aMH, CJIEJUTH 3a BLIIIOJIHEHHEM IIaHA JIEHCTBHI, aeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJAJ B JICATEIBHOCTh TPYIIIbI; BBICTPaWBAaTh KOMMYHHUKATHBHOE
B3aMMO/ICHCTBUE, YUUTHIBAS MHCHHE OKPYKAFOIIHX.

8 KJIACC

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y
oOyuarouuxcs yMeHHi:
— HCIIOJIL30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEMJIOBOE JBMKEHNE aTOMOB M MOJIEKYII,
arperaTHbIC COCTOSHUS BEIIECTBA, KPUCTAJUTMYECKUE U aMOp(HBIE TeJla, HACHIIEHHbBIN 1 HEHACHI-
IIEHHBIN Tap, BIAKHOCTh BO3/yXa; TEMIEpaTypa, BHYTPEHHSSI SHEPTUsl, TEIJIOBOW JIBUTATEINb;
AJIEeMEHTAPHBIN AICKTPUICCKUHN 3apsl, SIEKTPUUECKOE T0JIe, TPOBOIHUKH B TUAJICKTPUKH, TI0
CTOSIHHBIM 3JIEKTPUYECKUM TOK, MArHUTHOE TOJIE;
— pasnuuaTh SBJICHUA (TEIJIOBOE pacIIMpeHHe/CkaTre, TeIUIonepeadya, TeII0oBOe PaBHOBECHE,
CMa4yuBaHHE, KAMWLISIPHBIC SBICHUS, HCTIAPCHUE, KOHICHCAITWS, TIIaBJICHUE, KPUCTAILTA3AIIHS
(oTBepeBaHME), KUIIEHUE, TeTUTONIEpe1aya (TETIONPOBOIHOCTh, KOHBEKIIHS, U3TyUCHUE);
ANEKTPHU3ALUS TEJI, B3aMMOJICHCTBHE 3apsI0B, IEHCTBUS dJIEKTPUIECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOICHCTBHE MAarHUTOB, ACHCTBHE MAarHUTHOTO IIOJISI HA ITPOBOJIHUK C TOKOM,
ANIEKTPOMArHUTHASI MHAYKIIMS) IT0 OTIMCAHHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3UYECKOE SBIICHUE;
— pacro3HaBaTh NPOSBICHHE U3YyYEHHBIX (PU3UUECKHUX SIBICHUN B OKPYXKAIOIEM MUPE, B TOM
yucie GU3NIECKHe SIBJICHUS B IPUPO/IE: TTOBEPXHOCTHOE HATSHKCHUE M KAITUJUIAPHBIC SIBJICHUS B
MpHUpo/ie, KPUCTAIUIBI B IpUpoie, u3inyueHue ColHia, 3aMep3anue BoJI0EMOB, MOPCKUE OpHU3bl,
o0pa3oBaHUE POCHI, TYMaHa, UHES, CHETa; SJIEKTPUUYECKUE SIBJICHUS B aTMOc(epe, IEKTPUIECTBO
YKUBBIX OPraHM3MOB; MarHUTHOE 10Jie 3eMIIH, Ipeld Moo COB, POJIb MArHUTHOTO TOJIS JUIS KU3HU
Ha 3emJie, MOJISIPHOE CUSIHUE; TIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B YUeOHYI0, BBIICTATh
CYILECTBEHHbBIE
CBOMCTBa/MpU3HAKH (PU3UUECKUX SIBICHHUIA,
—  ONHCHIBaTh H3YYCHHBIE CBONCTBAa Tel M (DU3UYECKUE SIBICHUS, HCIOIB3YyS (pusmdeckue
BEITUYMHBI (TeMIepaTypa, BHYTPEHHsSI SHEPrus, KOJUYECTBO TEIUIOTHI, yAeTIbHas TEMI0EMKOCTh
BEIIECTBA, y/elIbHAs TEIJIOTa TUIaBIEeHUS, yIeIbHas TEII0Ta TapooOpa3oBaHusl, yAeIbHas TerIoTa
CrOpaHMsl TOIUIMBA, KOI(PQPHUIIMEHT TMOJE3HOTO [EHCTBUS TEMJIOBOW MAIIUHBI, OTHOCHUTENbHAs
BJI&XHOCTh  BO3AyXa, OJJIEKTPUUECKUM 3apsj, Cujla TOKa, OJIIEKTPUUECKOE HaIpsKEHUE,
COMPOTHBIIEHWE TMPOBOJHHKA, YICIbHOE COMPOTHBICHHUE BEIIECTBA, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO TOKA); MPH OMHUCAHUU MPABUIHHO TPAKTOBATh (PH3UUECKUI CMBICT HCIOJB3YEMbBIX
BEITUYMH, 0003HAUEHUS U C€IUHUIBI (PU3NYECKUX BEIUYUH, HAXOIUTHh (DOPMYIBI, CBS3BIBAIOILINE
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JaHHYI0 (U3WYECKYI0 BEIUYHMHY C JPYTMMH BEITUYMHAMHU, CTPOUTh TpaQUKU H3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

—  XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SIBICHUS M IMPOLECCHI, MUCIOIb3Ys OCHOBHBIC
IIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUECKON TEOpUU CTPOEHMsI BEUIECTBA, IPUHLUII CYNEPIO3ULIUU
roseun

(Ha KauecTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma A yyacTKa LIEeNH, 3aKOH
Jlxoyns -JIeHna, 3aKOH COXpaHEHHsI SHEPTHH; IPH 3TOM J[aBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA
U 3aIUCBIBaTh €M0 MaTEMaTHUYECKOE BbIPAKECHHUE;

— OOBSICHATH (PU3NYECKHUE MPOIECCHl U CBOWCTBA TEJN, B TOM YHWCIIE M B KOHTEKCTE CHUTYaIlHid
[IPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATH PUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH
00bsic-HeHne u3 1 - 2 JIOTHYECKUX IIaroB C Omopoil Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SABIICHUH, (U3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH; pemaTrh pacu€THple 3amaud B 2 - 3
JEWCTBUS, HMCIOJIB3YS 3aKOHBI M (POPMYJbI, CBSI3bIBAIOIIME (PU3MUECKUE BEIMYHMHBI: HAa OCHOBE
aHaJlM3a YCJIOBHS 3a/layd 3alHChIBaTh KpPAaTKOE YCIOBHE, BBISBISITH HEJOCTATOK JAHHBIX JUIf
pelIeHns 3a/lauM, BEIOUpATh 3aKOHBI U POPMYIIbI, HEOOXOAUMBIE AJIsl €€ PEelIeHHs], IPOBOJUTH pac
4€THI U CPAaBHUBATH MOJyYEHHOE 3HaUYEHUE (PU3NUECKON BEIUUNHBI C N3BECTHBIMU JTAHHBIMU;

—  pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO PEHIMTh HpPU MOMOLIM (PU3UYECKHX METOJOB;
UCIOJIb3YSl OINKCAaHUE MCCIEN0BAaHUS, BBIJCIATH MPOBEPSIEMOE MPEANOJIOKEHUE, OIEHUBATh
MPaBUJIBHOCTH MOPSAKA MPOBEIECHUS UCCIIEIOBaHMsI, IEJIaTh BBIBOIBI;

— TPOBOJUTH OMBITHI MO HAOMIOJCHHIO (U3NYECKUX SIBICHUN WM (U3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3JlyXa OT €ro o0bEMa, TeMIepaTyphl; CKOPOCTH
Mpo-1lecca OCTHIBAHUS/HArpEeBaHWS TIPH M3IYyYEHWH OT I[BETa W3JIyJaronei/morIonanen
MMOBEPXHOCTH; CKOPOCTh UCHIAPEHUS BOJABI OT TEMIEPATyphl KUIKOCTH U IJIOLIAAN €€ TOBEPXHOCTH;
ANIEKTpU3ALMA TeJl M B3aUMOJCHCTBUE 3JIEKTPUUYECKUX 3apsiiOB; B3aWMOJEWCTBHUE MOCTOSIHHBIX
MarHuTOB, BU3yaJlW3alllsi MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB; JAEWCTBUS MArHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOWCTBA JJIEKTPOJBUTATENsl MOCTOSIHHOTO
TOKa): (OpMYIHpPOBATH MPOBEPSIEMBIE MPEANOJIOKEHUS, COOMPaTh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs; OMMCHIBATH X0 ONBITA U (OPMYIUPOBATH BHIBO/IBI;

—  BBIMOJIHATH MPAMbIE W3MEPEHUS] TEeMIIepaTyphbl, OTHOCUTENILHON BIAXHOCTH BO3/yXa, CHUJIbI
TOKa, HAIPsDKEHUS C UCIOJB30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3MUECKUX BEIHUWH;
CpPaBHUBATH PE3YyNIbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;

—  TPOBOAMUTH HCCIEAOBAHHWE 3aBUCHUMOCTH OJHOM (DHM3MUECKON BEIWYUHBI OT JPYro c
HCII0JIb30BAHMEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTh COMPOTHUBJICHHS MPOBOJHUKA OT €ro JUIHHBI,
IUIOUIA/IM TIOTIEPEYHOTO CEYEHHSI U YAETBbHOTO COMPOTHBIICHUS BEIIECTBA IPOBOJAHMKA; CHIIBI TOKA,
UJYIIETr0 Yepe3 MPOBOJIHUK, OT HAIPSKEHUS HA MPOBOJHUKE; UCCIIEJOBAHHE MTOCIIEI0BATEILHOTO U
a-pajuieIbHOTO COEIMHEHUN MPOBOIHUKOB): INIAHUPOBATh HCCIEI0BAaHUE, COOMPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUs, Ceaysl MPeUIOKeHHOMY IUIaHy, (PMKCUPOBAaTh pPEe3yJabTaThl MOIY4YEHHOMN
3aBHUCHUMOCTH B BUJI€ TaONIHUIl ¥ TPaUKOB, JIEJIaTh BHIBOJBI 110 pe3yJIbTaTaM UCCIIEOBAHMUS;

— TPOBOJUTH KOCBEHHBIE M3MEpeHHs (PU3NUeCcKUX BeNUYHH (yIelIbHas TEIUIOEMKOCTh BEIECTBA,
COMPOTHBIIEHUE MPOBOJHUKA, PadOTa U MOIIHOCTh AJNEKTPUYECKOTO TOKA): IUIAHUPOBATH U3MEpE
HUsA, coOupaTh OJKCHEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEUIOKEHHOW WHCTPYKUUHU, H
BBIYHCIISATH 3HAYCHHE BETUUYHHBI;

— coOmrofaTh npaBuiia TEXHUKH 0€30TaCHOCTH MPH paboTe ¢ 1a00paTopHBIM 000PYIOBAHHUEM;

— XapaKTepH30BaTh MPHUHIIUIBI JCHCTBUS HM3YyYCHHBIX MPHUOOPOB M TEXHUYECKUX YCTPONCTB C
OTOPOM Ha MX OMHMCaHUs (B TOM YHUCIIE: CUCTEMa OTOIJIEHUSI IOMOB, TUTPOMET), MapoBasi TypOuHa,
amrepMeTp, BOJBTMETpP, CUYETUMK HIIEKTPUUYECKOM SHEPIUH, >IEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIE IEKTPOIPUOOPH! (IIPUMEPHI), JEKTPUUECKHE MPEIOXPAHUTENH; IEKTPOMArHHUT,
JIEKTPOABUTaTENb

MIOCTOSIHHOTO TOKa), MCIOJIb3Ysl 3HaHMA O CBOMCTBaX (hU3MYECKMX SIBJIEHUH M HE0O0XOJUMBbIE
¢u3nyeckrne 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHHUUYECKUE YCTPONCTBA U HU3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JBUrATENh
BHYTPEHHETO CrOpaHMsl, dIEKTPOCKOI, PEOCTAT); COCTABIATh CXEMBI DJIEKTPUUECKUX LIETIEH ¢
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MOCJICIOBATETIFHBIM U MAPAJUICIBHBIM COCIMHEHUEM AJIEMEHTOB, Pa3inyasi yCIOBHBIE 0003HAYCHUS
AJIEMEHTOB JIEKTPUUECKUX LIETIEH;
— MPUBOAUTH TMPUMEPHI/HAXOIUTh WH(MOPMAIIMIO O MPUMEpax MPAKTUYSCKOTO HCIOJIb30BaAHUS
(u3HYECKUX 3HAHUU B MOBCEIHEBHOW JKW3HU JUIsl oOecriedeHus: 0€30TacCHOCTH TP OOpalieHUH C
npubo-paMd W TEXHHUYECKUMHU YCTPONCTBAMH, COXPAaHEHHUs 3I0POBbsi M COONIONCHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLLEN CPEIE;
— OCYIIECTBJIATh MOUCK uH(popmamuu  Qu3uveckoro coaepkanusi B cetu MHTEpHET, Ha
OCHOBE HUMEIOIIMXCS 3HAHUW U MYyTEM CPaBHEHHUS JIOMOJHHUTEIBHBIX HCTOYHHUKOB BBIACIATH
nH(OPMALIHIO, KOTOpAs ABJISETCS IPOTUBOPSUNBON HITH MOXKET OBITh HEJIOCTOBEPHOM;
—  WCIHOJIb30BaTh IMIPH BBINMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpPaATypy
(U3HYECKOTO COIeP KAHMS, CIIPABOYHBIC MaTepUAIIbI, PeCypChl ceTu MHTEepHET; BIajeTh mpuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHmsi HHOOPMAIIMH U3 OTHOW 3HAKOBOW CHCTEMEI B JIPYTYIO;
— CcO03/7aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPAaTKUE yCTHBIE COOOIIeHus1, 0000mIast nHPOPMALINIO
13 HECKOJIBKUX UCTOYHUKOB (DU3UUECKOTO COJECPKAHUS, B TOM YHCIE IMyOJMYHO MPEACTABISTH PEe
3yNbTaThl IPOEKTHOM WJIM MCCIEA0BATEIbCKON AEATENbHOCTH; IPU 3TOM I'PaMOTHO HCIOJIb30BaTh
M3Y4YEHHBIN TOHATUHHBIN ammapaT Kypca (pU3uKu, COMPOBOXKIATH BBICTYIIJICHUE MTPE3CHTAIIUEH;
— TIpHU BBINIOJHEHUU Y4E€OHBIX TTPOEKTOB M MCCIEIOBAHUMN (DU3HMUECKUX MPOIIECCOB PaCIPEACIIATh
00s13aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3aJa4aMH, CIEIUThH 32 BBITIOJHEHHUEM
MJjaHa JCHUCTBUM W KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHHBAaTh COOCTBEHHBIM BKJIaJ B
JESTEHLHOCTh TPYIIIBI; BHICTPAaUBAaTh KOMMYHUKATHBHOE B3aWMOJICHCTBUE, TPOSBIISSI TOTOBHOCTH
paspeniath KOH(IUKTHI.
9 KJIACC

[IpenmeTrHbie pe3ynbTaThl HAa 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(POPMHPOBAHHOCThH Y
oOyuarouuxcs yMeHHi:
— HCIIOJIL30BaTh MOHATHS: CUCTEMA OTCUETa, MaTepUaIbHAs TOYKA, TPAEKTOPHSI, OTHOCUTEILHOCTh
MEXaHUYECKOTO ABWKEHUS, Aeopmarus (yrnpyras, MIacTUYecKas), TpeHUE, LHEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U MEperpy3KH; LEHTP TKECTH; aOCONIOTHO TBEPAOE TENO, LEHTP
TSYKECTH TBEPAOTO Teja, PaBHOBECHE; MEXaHMUYECKHE KoJieOaHWsl U BOJHBI, 3BYK, MH(PPa3BYK U
YIIbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUs U MOTJIONICHUS; albda, OeTa 1 raMMa-u3J1ydeHusi, H30TOIIbI,
sIepHast SHEPreTHKa;
— paznuuath sBICHHS (paBHOMEpPHOE M HEpPaBHOMEpPHOE NPSIMOJIMHEHHOE JIBHKECHHE,
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE ABM)KEHHE, CBOOOHOE MaJIeHHUEe TeJl, pAaBHOMEPHOE JIBH)KEHUE
1o

OKPY)XKHOCTH, B3aMMOJICHCTBHE TeJI, PEAKTUBHOE JBWKEHHUE, KojeOaTeIpHOe JABM)KCHHUE
(3aryxamIre ¥ BBIHYKICHHBIC KOJeOaHMs), PE30HAHC, BOJHOBOE JIBIJKCHHE, OTPAKCHHE 3BYKA,
MPSMOJIMHENHOE PACHPOCTPAHEHHE, OTPAXKEHUE W MPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTPKECHHUE CBETa, pa3lIoKCHUE OEIOro CBeTa B CIEKTP MU CJIOKCHHE CIICKTPAJIbHBIX I[BETOB,
JCTIepCUst CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOrO CIIEKTPa U3JIyYEHHS) MO OMKCAHUIO
WX XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOMINX JaHHOE GUZUYECKOE SBJICHUE;

— pacmo3HaBaTh MPOSBICHUE W3YYEHHBIX (U3WYECKHX SIBICHUN B OKpYyKawleM Mupe (B TOM
yucie (u3ndyecKkue SBICHUS B TMPUPOJC: TPWIMBHI M OTJIMBBI, ABWKEHHUE IUaHeT CoJIHEYHOM
CUCTEMBI,PEAKTUBHOE JIBU)KEHUE JKMBBIX OpPraHU3MOB, BOCIIPUSATHE 3BYKOB KMBOTHBIMU,
3EMJIETPSACEHUE, CEUCMUYECKHE BOJIHBI, IlyHAMU, 3XO0, [IBE€TA TEJI, ONITUYECKHUE SBJIICHUS B IPUPOJE,
Ouonoruyeckoe JeHCTBHE BUIUMOTO, YIbTPapHOIETOBOTO M PEHTIC€HOBCKOTO H3IIyUYEHUH;
€CTECTBEHHBIN PaJMOAKTUBHBIA (DOH, KOCMHYECKHE JTY4H, PAAUOAKTUBHOE U3ITYyYCHHUE MPUPOTHBIX
MUHEpPAJIOB; NEHCTBUE PAIMOAKTUBHBIX M3JIyUEHUH HA OPTaHM3M YeJOBEKa), MPH STOM MEePEBOAUTH
MPAKTHUYECKYIO0 3a/lady B Y4eOHYIO, BBIICISTH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKH (UZNUECKUX
SIBJICHUM;

—  ONHCHIBaTh H3YYCHHBIE CBOMCTBAa Teln W (U3WYECKHE SBIEHUS, UCIONB3YS (U3HUecKue
BEJIMYMHBI (CPEAHsst U MTHOBEHHas CKOPOCTh Tela MpPU HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHUE,
IepeMEIIEHUE, IYTh, YIIIOBask CKOPOCTh, CUJIA TPEHMS, CHJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
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cBOOOJTHOTO TMaJeHMs, BEC Tela, WMIYIbC Teja, HMIYJIbC CHJIBI, MeXaHudyeckas paboTa H
MOIITHOCTh, MOTEHIIHAIbHAS SHEPTHs Teja, NOJHATOTO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMATbHAS
SHEPTUs CXKATOM MPYKWHBI, KMHETHUYECKasi HEPrusi, MOJHAs MEXaHWYeCKas SHEprus, Mepuo] U
4acToTa KOJICOaHUH, AJIMHA BOJHBI, IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, MIOKA3aTellb
MPEJIOMJICHHUSI CPEIbl); MPH OTMCAHUK MPABHIBHO TPAKTOBATH (PM3MUYECKUI CMBICT MCIIOJIB3YyEMbIX
BEJIMYUH, 0003HAYCHUS M eIUHUIBI (PU3MYECKHX BEIUYMH, HAXOIUTh (HOPMYIbBI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JAPYTUMH BEIWYHMHAMH, CTPOUTh TpadUKd H3y4CHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIWYHH, — XapaKTEPH30BaTh CBOWCTBA TEJ, (PH3MUECKHUE SBICHUS H
MIPOIIECCH, MCIOJNB3ys 3aKOH COXPAaHEHHsI SHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHS, HMPUHIHI
CYNEepHO3UIMH CHJI, IPHHIUI OTHOCUTEIBHOCTH [ anmies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS
UMIIYJIbCa, 3aKOHBl OTPKEHHMS M MPEJIOMJICHHS CBETa, 3aKOHBI COXPAaHEHHS 3apsloBOTO H
MacCOBOTO YHCEN MU SAEPHBIX PEaKIHsIX; IPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aIMCBIBATh €T0 MAaTEMaTHIECKOE BEIPAKEHUE;

— OOBSICHATH (U3NYECKHE TPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE€ W B KOHTEKCTE CHTYyallui
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPHUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOHTH
00BsicHeHHEe M3 2—3 JIOTUYECKHMX IIaroB ¢ OMOpod Ha 2—3 W3YYEHHBIX CBONCTBA (hU3MUECKUX
SIBJICHUH, (U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemarb pacu€THBIE 33a7add (ONMUpAIONINECS Ha CUCTeMY W3 2— 3 ypaBHEHH), HCHOJb3Ys
3aKOHBI U ()OPMYIIBI, CBS3BIBAIONINE (PN3NYECKHUE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBHS 33aJa9H 32
MUCHIBaTh KPAaTKOE YCIOBHUE, BBISBIATH HENOCTAIONIME WM W30BITOUHBIC JaHHBIE, BBIOMPATH
3aKOHBI HW (OPMYJBI, HEOOXOJMMBIE Ui PEHICHHs, TIPOBOJUTh pAcy€Thl W OIICHUBATH
PEaTMCTUYHOCTH MOJTY4eHHOTO 3HaUeHUS (PU3MUECKON BEIIMIHMHBI,

—  pacro3HaBaTh TPOOJIEMBI, KOTOPhIE MOXXHO DEHIMTH IPH MOMONIM (H3MYECKUX METOJIOB;
WCTIONb3Yysl OMHCAHWE WCCIEOBAHUS, BBIIENIATh IPOBEPSIEMOE MPEIIOIOKEHUE, OIECHHBATh
MPaBUIBHOCTh TOPSAKA TPOBEICHUS WCCIENOBAaHMSA, JeJaTh BBIBOJABI, WHTEPIPETHPOBATH
pe3ynabTaThl HAOIIOIEHUH U ONBITOB;

— TPOBOAMTH OMBITHI 110 HAOTIOACHUIO (PU3NUECKUX SBIECHUHN WIN GU3NYECKUX CBONCTB Tell
(u3yuyenue BToporo 3akoHa HpioToHa, 3aK0OHA COXpaHEHUsI SHEPTUH; 3aBUCUMOCTbH IEpHOJIa
Kose0aHui

MPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYIbl MJIbIX KOJeOaHUM; MPSIMOJIMHEHHOE pAacIpOCTPAHEHUE CBETa, pa3joKeHHe Oenoro
CBETa B CIIEKTP; M3y4CHHE CBONCTB H300pa)KEHUS B IJIOCKOM 3€pKalie U CBOWCTB M300paxeHHUs
npeaMeTa B cCOOMparolel JIMH3€e; HaOJI0/IEHUE CIUTONIHBIX M IMHEHYAThIX CIIEKTPOB U3IYYCHHUS): ca
MOCTOATEIBHO COOMpPaTh YCTAHOBKY M3 U30BITOUHOrO Habopa 000pyI0BaHUS; OMIUCHIBAThH XO/1
OTIBITA U €0 PE3yNbTaThl, POPMYIUPOBATH BHIBOIbL;

— TPOBOAMUTH MPHU HEOOXOJIUMOCTH CEPHIO MPSMBIX M3MEPEHUM, ONpeAesss cpeaHee 3HaYCHHe
n3MepseMoil BelMYuHBI ((POKYCHOE pacCTOSIHHE cOoOWparoliel JMH3bI); OOOCHOBBIBATH BHIOOP
croco0a M3MEPEeHHSI/M3MEPUTEILHOTO TPHOOoPa;

— TMPOBOJUTH HCCIENOBAHHE 3aBHUCUMOCTEH (PU3NYECKHX BEIUYHH C UCIOJIH30BAHUEM MPSIMBIX
M3MepeHul (3aBUCUMOCTb ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBIDKEHUU 0e3 HauyalbHOW CKO-
poctu; mepuoja KojlebaHWH MaTeMaTH4YeCKOro MasTHHKA OT JJIMHBl HUTH; 3aBUCHUMOCTH yIja
OTpaXeHUsI CBETA OT YIJia MaJCHUs U YTJa IPeToOMIICHUs OT yria NajeHus): IIaHUPOBaTh UCCIEO0-
BaHHUE, CaMOCTOSITENILHO COOHMpaTh YCTaHOBKY, (DUKCUpPOBaTh pE3YyJNbTaThl  MOJYyYEHHOU
3aBUCHUMOCTH (U3NYECKUX BEITUYMH B BUJE TaONHIl U IrpaduKOB, JeNaTh BBIBOJBI [0 pe3ylbTaTaM
HCCIIEeIOBaHUS;

— MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUUH (CPEIHSSI CKOPOCTh U YCKOpPEHHE Tella
IPU PABHOYCKOPEHHOM JIBIDKEHHH, YCKOpPEHHE CBOOOJHOIO NajeHHs, XECTKOCTh MPYKHUHBI,
KOA(QQUIMEHT TPEeHHs CKOJIbXEHMs, MeXaHHuyeckas pabdoTa M MOIIHOCTh, YacToTa M MEpUOJ]
Kosie0aHui

MaTeMaTH4YeCKOT0 U MPYKMHHOTO MAsSTHHUKOB, ONTHYEeCKas CWia coOuparoume JMH3BI,
palMOaKTUBHBIM (OH): MIAHUPOBATH W3MEPEHHUS; COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATE M3MEpPEHUs, CIeays MPeJUI0KEHHON MHCTPYKLUMHU; BBIYMCIATh 3HAaYCHHUE BETUYMHBI U
aHAJIM3UPOBATH MOJyYEHHbIE PE3YNIbTAThl C YUETOM 3aJaHHON TOIPEIIHOCTH U3MEPEHHIA;

— co0I0aTh MpaBuiIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1a0b0paTOPHBIM 000pyIOBAHUEM;
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— pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJEJCH: MaTepuasbHas TOYKa,
a0CoJIIOTHO TBEPAOE TENO, TOUYCUHBbIH MCTOYHHUK CBETa, JIyd, TOHKAas JIMH3A, MUIAHETapHAs MOJENb
aToMa, HyKJIOHHAasl MOJIEJIb aTOMHOI0 5/1pa;

— XapaKTepu30BaTh INPUHLMIIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMNCTB C
ONOpOM Ha HUX ONHMCaHUA (B TOM 4YHCIE: CIHIOMETP, IATUYUKHU II0JIO)KEHUS, PACCTOSIHUS U
YCKOPEHUS, PaKeTa, 9X0JIOT, OUYKH, TIEPUCKOII, (POTOAITAPAT, ONTUYECKHE CBETOBOIbI, CIEKTPOCKOII,
JI03UMETp, Kamepa BuibcoHa), HUCMOJIB3ysl 3HAHMSA O CBOWCTBaX (U3UYECKUX SBICHUA H
HE00X0IMMBbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

—  HCHOJb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHX YCTpOICTB,
M3MEPUTENBbHBIX NPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MPU PELICHUH Y4€OHO-NPAKTUYECKUX
3a7a4; ONTHYECKHUE CXEMbI IS MOCTPOCHMS M300paXeHUH B IUIOCKOM 3epKajle M coOuparomeit
JIMH3E;

— TPUBOJAUTH MPHUMEPHI/HAXOIUTh MHPOPMALHUIO O MPHUMEPax MPAKTUYECKOTO HCIOJIH30BAHUS
(¢u3nyecKuX 3HAHUUN B MOBCEIHEBHOW KM3HHU JUIsl oOecrieueHus: 0€301acHOCTH IpHU 00pallleHuu ¢
npubo-paMu U TEXHMYECKUMHU YCTPOICTBAMH, COXPaHEHHUs 370pPOBbs M COONIONEHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKAIOLIEH cpele;

—  OCYILECTBIATh MOUCK HH(popMmanuu ¢uU3NYECKOoro cojepkaHus B cetu HTepHer,
CaMOCTOSITENIbHO (POPMYNHUPYsS NOUCKOBBIA 3alPOC, HAXOAUTh MYTHU ONpPEAENEeHUs TOCTOBEPHOCTU
MOJIy4€HHOM MH(pOpPMAaIK Ha OCHOBE UMEIOIINXCS 3HAHUI U JJOTIOJIHUTENbHBIX HCTOUHUKOB;

—  HCIOJIb30BaTh IPU BBHINOJHEHUM Y4YEOHBIX 3aJlaHUi Hay4YHO-TIONMYJSPHYIO JHUTEpaTypy
(bu3NYECKOTO Co/Iep KaHMs, CIIPaBOYHbIE MaTepUalibl, pecypchl ceTu MHTepHeT; BiageTh npuéMaMu
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3oBaHus UH(OOPMAIUK U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYT'YIO;
— co3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HMHGOpMaLUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOTO COJEepXKaHUs, MyOIMYHO MPEICTaBIsATh pPe3yJabTaThl
MIPOEKTHOM WJIM UCCIIeI0BATENIbCKON NESTENIbHOCTH; IPU ATOM I'PaMOTHO MCIOJIb30BAaTh N3YUEHHBIH
MOHATUMHBIN anmnapaT U3y4aeMoro paszena (U3MKU M COIPOBOXKIATH BBICTYIUICHHE IPE3eHTalen
C y4€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.
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4 TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

Ne
n/

HanmeHnoBanue pa3aeoB U TEM NMPOrpaMMbl

KoanuyecTBo 4acoB

JJaekTpoHHble (1M(PPOBbBIE)
oOpa3oBaTe/ibHbIE PeCypChl

BCer | KOHTPOJIbHbIE NnpaKTHYecKue

Paznen 1. ®u3uka u e€ poJib B NO3HAHHH OKPYKAWIIEro Mupa

1.1.| ®uznka — Hayka o nmpupoae 2 0 0 http://school-collection.edu.ru
1.2.| ®usnveckue BeJHUHHBI 2 0 1 http://school-collection.edu.ru
1.3 | EcrecTBeHHO- HAYYHBIH METOA MO3HAHUS 2 1 1 http://school-collection.edu.ru
Hroro no pasgerny 6

Pasznen 2. llepBoHavajibHble CBeIeHHSI 0 CTPOEHHH BellleCTBA

2.1.| CtpoeHue BemecTBa 2 0 1 https://resh.edu.ru/subject/28/7/
2.2.| JIBM:KeHMe W B3aMMOJEiiCTBHE YaCTHI[ BeLIeCTBA 2 0 0 https://resh.edu.ru/subject/28/7/
2.3.| ArperaTHbie COCTOSIHHSI BellleCTBA 2 1 0 https://resh.edu.ru/subject/28/7/
Htoro mno pazneny 6

Pazgen 3. JIBM:keHHe W B3aHMOAelicTBHE TeJ

3.1.| Mexanuueckoe JBH:KeHHE 4 0 https://resh.edu.ru/subject/28/7/
3.2.| MHepuus, Macca, NJI0THOCTH 6 https://resh.edu.ru/subject/28/7/
3.3.| Cuaa. Buasr cui 10 |1 https://resh.edu.ru/subject/28/7/
Htoro no pazneny 20

Paznen 4. JlaBjieHune TBEPABIX TeJl, JKUAKOCTEH H ra3oB

4.1.| NaBaenue. Ilepenaua naBjaeHusi TBEPABIMH TeJIaMH, 4 0 0 https://resh.edu.ru/subject/28/7/
4.2.| laBjeHue KHAKOCTH 4 0 0 https://resh.edu.ru/subject/28/7/
4.3.| ATmocdepHoe aaBieHHe 4 0 0 https://resh.edu.ru/subject/28/7/
4.4, lelicTBHe ;KUAKOCTH W ra3a HA MOTPY:KEHHOE B HUX TeJI0 9 1 2 https://resh.edu.ru/subject/28/7/
Hroro no pasgeny 21

Paznen 5. Pabora u MomHoCTH. JHEpPrus

5.1.| PadoTra u MOUTHOCTH 0 0 https://resh.edu.ru/subject/28/7/
5.2.|IIpocTbie MeXaHU3MBI 1 1 https://resh.edu.ru/subject/28/7/

20



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

5.3.| Mexanuueckas sneprus 4 https://resh.edu.ru/subject/28/7/
HUtoro no pazaeny: 15

PesepBroe Bpems 0

OBHUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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8 KJIACC

Ne | HaummeHoBaHHWe pa31esioB H TEM MPOrPaMMBbI KoauuecTBo yacos JueKkTpoHHbIe (LH(pPOBbIE) 00pa3oBaTebHbIE

n/ BCEro| KOHTPOJILHbIE NpPaKTHYecKHue pecypceel

Pa3nen 1. TensoBblie siBaeHUS

1.1.| CtpoeHue u cBOiiCTBA BellleCTBA 7 0 https://resh.edu.ru/subject/28/8/

1.2.| TensioBbie MpoIeccHl 23 |2 4 https://resh.edu.ru/subject/28/8/

Hroro no pasgerny 30

Paznen 2. DiexkTpuyecKkue U MATHUTHDIE SIBJEHUS

2.1.| DnexkTpuyeckue 3apsiabl. 3apsiKeHHbIE TeJla H UX 6 0 0 https://resh.edu.ru/subject/28/8/

2.2.| IocTOSHHBIH 3JIEKTPHYECKHIl TOK 20 |1 5 https://resh.edu.ru/subject/28/8/

2.3.| MaruuTHbIe SIBJIEHHUS 6 1 1 https://resh.edu.ru/subject/28/8/

2.4.| DNIeKTpOMArHUTHASl MHAYKIHUS 6 1 0 https://resh.edu.ru/subject/28/8/

Htoro o pazneny 38

PesepBHOE Bpems 0

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 |5 10

9 KJIACC

Ne | HaumenoBanue pasiejioB U TeM NPOrpaMMbl KosimyecTBo 4acos JeKkTpoHHbIe (HU(POBBIEL)

n/n BCEro| KOHTPOJIbHbIE NpaKTHYeCKHe obpasoBare/bHbIe pecypehl
padoThI padoThI

Paznen 1. Mexann4yeckue ABJCHUSA

1.1.| Mexanuueckoe ABHKEeHHE U CIOCOOBI €ro OMHCAHHUS 12 https://resh.edu.ru/subject/28/9/

1.2.| B3aumopeiicTBue TeJ 22 https://resh.edu.ru/subject/28/9/

1.3.| 3akoHbI coXxpaHeHHst 10 https://resh.edu.ru/subject/28/9/

Wroro no pazgeny 44

Paznmen 2. Mexanuyeckue Ko/1e0aHUsSI U BOJHBI

2.1.Mexanudeckne KoJeGaHus 5 23 1 https://resh.edu.ru/subject/28/9/




2.2.

MexaHn4yeckne BOJHBI. 3BYK

4

https://resh.edu.ru/subject/28/9/

HToro o pazaeny

9

Paznen 3. 3J1€KTp0MaFHHTH06 MoJI€ U JICKTPOMATHUTHBIE BOJHBI

3.1.[21eKTpOMarHuTHOE MoJIe H YIEKTPOMATHUTHBIE BOJIHBI (8 https://resh.edu.ru/subject/28/9/
Htoro no pasgeny 8
Paznen 4. CBeToBble sIBJIEHUS
4.1.3akoHBI pacnpocTpaHeHHUsi CBETA S https://resh.edu.ru/subject/28/9/
4.2./IMH3BI M ONTHYECKHE NPHOOPHI S https://resh.edu.ru/subject/28/9/
4.3. Pasiioxkenue 6eJ10ro cBeTa B CHEKTP 3 https://resh.edu.ru/subject/28/9/
Hrtoro no pasaerny 13
Paznen 5. KBanToBbIE siBJIeHUS
5.1.McnyckaHue M MOTJIOMIEHHE CBETa aTOMOM 4 https://resh.edu.ru/subject/28/9/
5.2.|CTpoeHue aTOMHOTO siipa 3 https://resh.edu.ru/subject/28/9/
5.3.flnepubie peakuun 7 https://resh.edu.ru/subject/28/9/
WToro mo pazaeny 14
Paznen 6. [loBTopuTeIbHO-0000AOIIUIE MOAY/Ib
6.1. CucremaTu3anus v 00001IeHHEe TPEIMETHOTO 14 https://resh.edu.ru/subject/28/9/
CO/IEP:KAHUS U ONBITA AeATEJbHOCTH, NPHOOPETEHHOTO
MpPU U3YYeHUH BCEro Kypca Gpu3nKu
Hrtoro no pasgeny 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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5. MIOYPOYHOE IINMIAHUPOBAHUE

7 KJIACC
Ne | Tema ypoka KoaunyecTBo yacoB Bunel, popmbl
n/n KOHTPOJISI
BCero | KOHTPOJIbHbIE | IPAKTHYECKUE
padoTsbI padoThI
1. | ®usuka - HayKa O IpUPOE 1 0 0 YcTHBIN onpoc;
2. | MeTobpl HAYYHOTO TTO3HAHUS 1 0 0 YcTHBIN onpoc;
3. | ®uznyeckue BEIUYHHBI, UX eQUHAIBI U | 1 0 0 YcTHbIN onpoc;
puOOPHI AJIsl U3MEPEHHUS
4. | «OnpeneneHue NeHbI JETICHAS 1 0 1 JlaboparopHas
HU3MEPUTEIIBHOTO MPUOOpa pabota Nel;
5. | ®u3uKa U TeXHUKA 1 0 1
6. | OGo6maromwmii ypox mo teme "o 1 1 0 YcTHBIN
u3ydaer ¢puzuka'. 0Ipoc;
7. | Mousekyia — MeJTbuaiiias 9yacTHIa 1 0 0 YcTHBIN o1poc;
BEIECTBA
8. | JlaboparopHas paboTa 1o onpeaenacHuio | 1 0 1 JlaGoparopHas
pa3MepoB MaJIbIX TEJI METOJAOM PSI0B paborta Ne2;
9. | Oemxenne yactui Bemecta. CBs3b 1 0 0 YcTHBIN ompoc;
CKOPOCTH JIBHYKEHUS YaCTHI] C
TemnepaTtypoil. bpoynosckoe
newkenue. uddysus
10. | BzaumoieiicTBiE YacTHI] BELECTBA 1 0 0 YcTHbIN 0npoc;
11. | B3aumMocCBs3b MEK/y CBOMCTBAMHU 1 0 0 YcTHBIN ompoc;
BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO
MOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BO/IbI
12. | O6o0maromuit ypok mo Teme: 1 1 0 KonTtposnpHas
"Crpoenue BeniectBa". KoHTposibHas pabora;
pabota
13. | Mexanuueckoe JBUKECHHE. 1 0 0 VYcTHBIM onpoc;
PaBHOMEpHOE 1 HEpaBHOMEpHOE
JIBUKCHHE
14. | Cxopocth 1 0 0 YcTHbll onpoc;
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15. | I'paduueckoe npeacTaBieHUE ABHKECHHS ITuceMeHHBIM
KOHTpOJIb;

16. | Cpennsist cKOpoCTh IPH HEPABHOMEPHOM CamocTosTenbHas
JNBUKEHUU. Pacuér nmyrtu u BpeMeHu pabora;
JBUKECHUS

17. | SIBnenue uHepuuu. 3aKOH UHEPLUU IIncemenHbI

KOHTpOJIb;

18. | BzanmonelcTBre Tel KaK IpUYrHA YceTHBIT 01IpoC;
WU3MEHEHHUS CKOPOCTH JIBUKEHUS TEJ

19. | Macca kak Mepa WHEpTHOCTH TeJla YceTHBIT 01IpOC;

20. | [ImoTHOCTH BemecTBa. CBA3b IIIOTHOCTH YcTHbIN on1poc;
C KOJINYECTBOM MOJIEKYJI B €JUHUIIE
o0BEMa BeliecTBa

21. | JlaboparopHas pabota "OnpeeneHue JlaboparopHas
IUIOTHOCTH TBEPJOTO TeJa C MOMOUIBIO paboTa;

BECOB M U3MEPUTEIBHOTO IIMIIHHApPA"

22. | Pemenue 3anau. Pacuer Maccel 1 [TruceMeHHBIIH
o0bema Tena 1o ero MmIOTHOCTH KOHTPOJIb;

23. | Cuia kaKk XapakTepHCTHKA YcTHbI onpoc;
B3anMMOJICHCTBHUS TEN

24. | sSIBneHne TATOTEHUS U CUJIA TSKECTH. YcTHBIH onpoc;
Cuia TsKecTH Ha ApYrux IUIaHeTax

25. | Cuna ynpyroctu u 3akoH ['yka [TucemeHHBII

KOHTpOJIb;

26. | Cunel yripyrocta. Bec Tena. YcTHBIM onpoc;
Hesecomocts

27. | Jlaboparopnasi pabota "I'pagynpoBaHue [IpakTuueckas
MIPYKUHBI U U3MEPEHUE CUIT paborTa;
JuHaMomeTpom"

28. | CnoxeHue CUil, HalpaBJICHHBIX 110 YcTHbI onpoc;
oJIHOU npsimMoil. PaBHOelicTBYyIO1IAs
cui

29. | Cuna tpenusi. TpeHHE CKOJBKEHHS U ITnceMenHbIN
TPEHHE MOKOS KOHTpOJIb;

30. | Jlaboparopnast padota "V3ydeHne cuibl IIpaxTrueckas
TPEHMSI CKOJIBKECHHUSI IIPU IBKEHUU paborta;

OpycKka 1o TOpU30HTAILHON
nosepxHoctu "Tpenue B npupone u
TEXHUKE
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31. | O6oOarnuil ypok Mo TeMe: 0 0 [TuceMeHHBIH
"JIBu>keHHe U B3auMoieiicTBue Ten" KOHTPOJIb;

32. | KouTposnbHast paboTa o teme: 1 0 KonTtposnsHas
"JIBu>keHHe U B3auMoieiicTBue Ten" paborTa;

33. | HaBienue 0 0 YCTHBINM 0TIPOC;

34. | CriocoObl YMEHBIIICHUS U YBEITUUCHUS 0 0 YcTHbI# onpoc;
JIaBIICHUS

35. | MaBnenue raza 0 0 TectupoBanue;

36. | [THeBMaTHYECKUE MAITUHBI 0 0 VYerHbIl onpoc;

37. | 3axon ITackans 0 0 YCTHBINH 0TIpOC;

38. | JlaBieHne BHYTPH KUAKOCTH 0 0 [TuceMeHHBIH

KOHTPOJIb;

39. | 3aBUCUMOCTB JaBJICHUS JKUIKOCTH OT 0 0 YCTHBIN o1poc;
TIIyOWHBI IOTpY)KeHUs. Perienne 3anayq

40. | 3aBUCUMOCTBD JABJICHUS )KUIKOCTH OT 0 0 [TuceMeHHBIIH
TIyOWHBI IOTpY)KeHus. Penienne 3anaq KOHTPOJTB;

41. | Bec Bo3myxa u aTMOC(epHOE aBJICHHUE. 0 0 [TucemeHHBII
[IpuunHbBI CyIECTBOBAHUS BO3TYIITHON KOHTPOJIb;
000J104KH 3eMiIH

42. | OnsiT Toppuyemu. M3mepenne 0 0 YcTHBIN ompoc;
aTMOC(epHOTro TaBICHUS

43. | IIpubopsI I U3MEPEHUS 0 0 YcTHBIM onpoc;
aTMOC(epHOTro JaBICHUS

44, | T'uapaBIrdecKue MEXaHU3MBbI 0 0 YcTHBIHM onpoc;

45. | JleiicTBHE KUIKOCTH U Ta3a HA 0 0 YcTHBIN onpoc;
MOTPpYXEHHOE B HUX TEJO0. 3aKOH
Apxumena

46. | BeltankuBarommas (apXuMeoBa) CHIa. 0 0 YcTHBII onpoc;
DKCIIepUMEHTAIILHOE OIpeIeIeHHe
BBITAJIKMBAIOIIEH CHUITBI

47. | OmnpeneneHne BHITAIKUBAIOLICH CHIIbI, 0 1 JlaGopatopHas
JEUCTBYIOLIEH Ha TEJO,NOIPYKEHHOE B pabora;
HKUJKOCTb.

48. | Pemenue 3a1a4 mmo teMe "ApxumenoBa 0 0 [TnceMeHHbIN
cuna” KOHTPOJIb;
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49. | JlaboparopHas padoTa Ne 9 [TpakTuyeckas
«BpIsiIcCHEHUE yCIIOBU IIJIaBaHMS TEJla B pabora;
KUIKOCTH»

50. | YcnoBus mnaBanus Ten. Pernenune 3amaq [TnceMeHHbII

KOHTPOJIb;

51. | I1naBanue cynoB. Bo3ayxoruiaBanue. VYerHbIl onpoc;
HccnenoBanne MOpCKUX ITyOuH.

[Tokopenue ropHbIX BEPIINH

52. | O6o6maromuil ypox 1o TeMe [TMchbMEHHBbIH
"JlaBneHne TBEPBIX TEJ, KUIKOCTEH 1 KOHTPOJIb;
ra3on"

53. | KouTposnbHast paboTa o teme KoHnTpobHast
"JlaBneHne TBEPBIX TEJ, KUIKOCTEH 1 pabora;
ra3on"

54. | Mexannyeckas paborta YcTHBIN onpoc;

55. | MomHoCTh YcTHBIH ompoc;

56. | Kunetnyeckas ¥ MOTEHIHATbHAS YcTHBIN o1poc;
SHeprus

57. | [IpeBpaiieHue 0 THOTO BHIA YcTHBIH onpoc;
MEXaHUYECKOW SHEPTUU B IPYrou

58. | 3aKOH COXpaHEHHUs U U3MEHEHUS YcTHBIN onpoc;
SHEPrUU B MEXaHUKE

59. | DHeprust ABMKYIIEHCS BOIBI U BETPA. YcTHbIM onpoc;
[ToBTOpEeHME M 000OIIIEHNE TEMBI
PaGota, MOIITHOCTD , HEPTUs

60. | IIpocThic MEeXaHH3MBI: pbIYar, OJI0K, [IucbmeHHBbII
HaKJIOHHAs IJI0CKOCTh. [IpaBuio KOHTPOJIb;
paBHOBecHS pbluara. MOMEHT CHIIbI

61. | Peryaru B OBITY, IPUPOJIC M TEXHUKE. YcTHBIH ompoc;
Prruaru B Tene uenoBeka

62. | bioku. [IpMeHeHue paBuIa YcTHBIM onpoc;
paBHOBECHS pbluara K OJI0Ky

63. | «3050TOE MTPABIIIO» MEXaHUKH YcTHBIH ompoc;

64. | KITJI mpocTbIX MEXaHU3MOB. JlaGopatopHas
DKCTIepUMEHTAILHOE UCCIIEIOBAaHHE paboTa;

65. | KouTponbHast pabota o reme KoHTpobHas
"MexaHnudeckasi paboTa, MOIIIHOCTb, paborTa;

MPOCTbIE MEXaHU3MBbI"
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66. | [ToBTopeHue u 0600IIcHHE coaepkanus | 1 0 0 [TuceMeHHBIH
Kypca usuku 7 kiacca. TeMbl KOHTPOJIb;
"PaBHOMepHOE ABmwxeHue. IlnoTHOCTH
BemiectBa. Cuiibl B ipupoje”

67. | IloBTopeHue u 0600IIcHHE coaepkanus | 1 0 0 [TuceMeHHBIH
Kypca ¢usuku 7 kiaacca. Tembl KOHTPOJIb;
"JlaBneHue TBEPIBIX TEJ, KUIKOCTEH 1
razos, IInaBanue Ten"

68. | UToroast KOHTpOJIbHAs paboTa 1o 1 1 0 KonTtposnsHast
Kypcy pusuku 7 knacca. Tembl pabora;
"BzaumoneiictBue Ten. [laBmenne
TBEPIBIX TN, KUAKOCTEH U ra30B,

[1naBanue ten. Pabora u MOITHOCTB.
[TpocTrie MexaHU3MBI"
OBIIEE KOJIMYECTBO YACOB 68 6 9
10 ITPOT'PAMME
8 KJIACC
Ne | Tema ypoka Kosun4yecTBo yacos Bunapl,
n/n dhopmbi
BCEro | KOHTPOJIbHBIE | TPAKTHYECKH e
KOHTpPOJIS
padoThbI padoThI

1. | OcHoBHBIE MMOJIOKEHUS MOJIEKYJISIPHO- 1 0 0 YcTHbIi
KMHETUYECKOM TEOpUHU CTPOCHHUS BEIeCTBa 0TIpOC;

2. | Moaenu TBEPIOTO, KHUAKOTO U 1 0 0 VeTHbIit
ra3o00pa3HOro COCTOSTHUI BeleCTBa 0TIpOC;

3. | CmauuBaHue 1 0 0 YcrHbil

0TIpOC;

4, | KanwinsipHbIC SIBICHHS. 1 0 0 YcTHbI

0Tpoc;

5. | Kpucramimueckue u aMopQHbIE TBEPIbIE 1 0 0 YcTHbI
Tena 0TIpOC;

6. | TemnoBoe pacuipeHue u cxarue 1 0 0 Vel

OTIpoC;

7. | O6oOmaromuit ypok mo teme "Crpoenne n |1 0 0 [TucbmeHHBbII
CBOJCTBa BelecTBa" KOHTpOJIb;

8. | Temmneparypa. BuyTpeHHss sHeprus 1 0 0 Vel

OTIpOC;

9. | CnocoObl n3MeHeHus BHyTpeHHel sHeprun | 1 0 0 YcTHBIN

OTIpoC;
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10. | Buner Temonepenaun YerHbii

0IIpoc;

11. | Temonepenaya B mpUpPOJIE U TEXHUKE YcrHbIi

0IIpoc;

12. | O6o6mmarormii ypox" Ctpoenue u VcTHbIH
cBoiicTBa BemectBa" u "Teronepenaya” 0TIpoc;

13. | KonnuecTBO TEIUIOTHI. Y nelibHAs ITnceMenHbIi
TEIIOEMKOCTD BEIIECTBA KOHTPOJIb;

14. | Termoo6men. JlaGoparophast pabota [TpakTrueckas
"UccnenoBanue siBIICHUS TETNIOOOMEHA TTPH pabora;
CMEIIMBAHUH XOJIOAHOU U TOpsiueit BoabI"

15. | TermoBoe paBHOBecue. JIabopaTtopHas [TpaxkTrueckas
pabota "OrnpezeneHne KoJIMIecTBa pabora;
TEIUIOTHI, TOJYYEHHOTO BOJIOH TTPH
TEIIO0OMEHE C HarpeThIM METaTHICCKIM
HUAIUHApOM"

16. | YpaBHEHHE TEMII0BOTO OasiaHca. [TpakTrueckas
JlabopaTtopHnas pabota "OmnpeneneHue pabora;
YAEIbHOU TETUIOEMKOCTH BelecTBa"

17. | Pemenue 3amau o teMe "Temnooomen" [TuceMeHHBIH

KOHTPOJIb;

18. | [1naByieHne U OTBEpICBAHHE [TuceMeHHBIH
KPUCTAJUTMYECKUX BEIICCTB KOHTPOJIb,

19. | YaenbHas TemioTa INIaBIEHHUS. [TpakTuueckas
JlaGopaTtopHnas padota "OmnpenencHue paborTa;
YAEIbHOW TEIUIOTHI TIaBJIEHUS Jibaa"

20. | ITapoobOpa3oBaHue ¥ KOHICHCALIUS. VcTHbIi
Hcnapenue oTIpoc;

21. | BnaxxHocTh Bo3ayXa Vel

oTIpoc;

22. | Ismepenue BIaKHOCTU BO3IyXa. [TpakTryeckas
JIaboparopHas padota "OmnpeneneHue paboTa;
OTHOCHUTENIbHOM BIQXKHOCTH BO3/TyXa"

23. | Kunienne. YnenbHas TEIIIOTa VcTHbIit
napooopa3zoBaHus 0Ipoc;

24. | Pewenue 3amad o teMe "M3MeHeHue ITnceMeHHbIi
arperatHbIX COCTOSTHUI BemiecTBa" KOHTPOJIb;
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25. | DHeprust TOIUIMBA. Y IeNibHAsI TEIIOTa YerHbii
CropaHus 0IIpOC;

26. | IIpuHImIsl pabOThI TEIUIOBBIX JBUTATEIICH. YerHbii
KII[ TermoBoro aBurarens OIIpOC;

27. | Pemenue 3aaa4 no reme "TerioBbie YcrHbii
sBieHus". Buapl Teronepenaun, OIIpOC;
KOJIMYECTBO TETUIOTHI, U3MEHEHUE
arperaTHbIX COCTOSIHUI BEIIECTBA,

BJI&YKHOCTH BO3Iyxa"

28. | Pemrenue 3ama4 mo teme "TerioBsie [TuceMeHHBIH
sBieHus". Buapl Temnonepenayu, KOHTpOJIb;
KOJIMYECTBO TETUIOTHI, U3MEHEHHUE
arperaTHbIX COCTOSIHUI BEIIECTBA,

BJIAKHOCTH BO3ayxa"

29. | O6o6maronuii ypok mo teme "Ternnosbie [TuceMeHHBIH
sIBJICHUS " KOHTpPOJIb;

30. | KouTposnbHas pabora o teme "TermoBsie KonTtponbsHas
siBIICHUS" pabora;

31. | Dnexrpu3anus ten. Bzaumoaeiicteue VcTHbIi
3apsKEHHBIX TeJ. 3akoH Kynona OIIpOC;

32. | Dnekrpuyeckoe moie. HanpsokeHHOCTh YcTHbI
nosist. [IpuHIun cynepno3unuu 0TIpOC;
AIIEKTPUYECKHUX MOJIeH

33. | Hocutenu aieKkTpruecKux 3apsioB. 3aKOH [IucbmeHHbII
COXpPaHEHUS ANEKTPUUYECKOTrO 3apsiia KOHTPOJIb;

34. | Ctpoenue aroma YcTHbII

0TIpOC;

35. | [IpoBOTHUKY U TUAIIEKTPUKH. YcTHbI

0TIpOC;

36. | O600IIatOIIHIi YPOK TI0 TEME ITnceMeHHEBIN
"DnekTpuueckue 3apsabl. 3apsyKEHHBIE Tella KOHTpO!JIb;

U UX B3auMojencTBre"

37. | Onekrpuueckuii Tox. Cuia Toka YcTHBIN

0IIpoc;

38. | UcTouHMKH TOCTOSSHHOTO TOKA YcTHbIN

0IIpoc;

39. | leHiCTBHSI AIEKTPUUECKOTO TOKA YcTHBIN

0IIpOC;
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40. | DeKTpUUECKUil TOK B )KUAKOCTIX M ra3ax YerHbii

0IIpOC;

41. | Dnekrpuyeckast Lelb YerHbii

0IIpOC;

42. | Cuna Toka. JlJaboparopras padoraNe 4 [TpakTrdeckas
«COopKa NMEKTPUUECKOH eI U H3MEPECHUE pabora;

CHUJIBI TOKA B €€ Pa3INYHbBIX yJacTKax».

43. | DnexTpuUecKoe HanpsHKEHHE. IIpaxTrueckas
JlabopaTtopHas pabota "VM3mepenne u pabora;
peryaupoBaHue HanpspkeHus "

44. | ConpoTuBIEHHUE TPOBOHHKA. YcerHbIi

0IIpOC;

45. | 3akon Oma 151 yuacTka 1emnu VcTHbIi

0TIpOC;

46. | YaenpHOE CONTPOTUBIICHHUE BENIECTRA. VYcrHblit

OTIpOC;

47. | Peocrat. JlaboparopHas padota [TpakTrueckas
"PerynupoBaHue cuibl TOKa peocTaTtom" pabora;

48. | TlocienoBaTeIbHOE COETUHEHNE VcTHBIN
MIPOBOTHUKOB OTIpOC;

49. | [1apannenbHOE COSTUHEHNE TPOBOTHUKOB VY cTHBI

0TIpOC;

50. | JTaboparopHas pabota «M3mepenue [IpakTuueckas
COMPOTHBIICHUS IPOBOAHUKA ITPU IIOMOIIU paborTa;
aMIepMeTpa U BOJIbTMETPay.

51. | PaboTa 1 MOITHOCTB AJIEKTPUYECKOTO TOKA. VcTHBIN
3akoH Jlxoyns—Jlenua OIIpOC;

52. | Pacuér paboThl U MOLITHOCTH TOKA. [IpakTnueckas
JIaboparopHas pabota Ne 8 «3mepenue paboTa;
MOIIIHOCTH U Pa0OTHI TOKA B NIEKTPHUUECKON
JIamIme».

53. | DAEKTPOIPOBOIKA U TOTPEOUTETH YcTHbI
ANIeKTpUYECcKOii SHepruu B ObITY. KopoTkoe 0IIpoC;
3aMbIKaHUE.

54. | Pemenue 3ama4 no remaM "Cuiia Toka, IInceMeHHbIl
HamnpspKeHUe, COMPOTUBIIeHHE, 3akoH OMma KOHTPOJIb;

JUIg y4aCTKa LCIH, YACIBHOC
COIIPOTUBJICHUEC, COCAUHCHUA ITPOBOIHUKOB
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55. | Pemenue 3amad mo remaMm "3akon Oma ms | 1 0 [TuceMeHHBIH
ydJacTka Lenu, padoTa u MOIIHOCTh TOKa, KOHTPOJIb;
3akoH Jlxoyns-Jlenna"

56. | KonTposbHas paboTa o teme 1 0 [TucbMeHHbIH
"DnexTpuueckue BICHUS" KOHTpOJIb;

57. | Marautnoe nose. OnsIT Opcrena. 1 0 KontponsHas

pabora;

58. | MaruuTtHOE MoJIe IEKTPHIECKOrO TOKA. 1 0 YcrTHbIH
OnexkrpoMarHut. Jlabopatopnas pabora OTIpoC;
Ne9«Cohopxka areKTpoMaruuTa u UCIIBITAHUE
€ro JEUCTBHSI.

59. | ITocTosiHHBIE MarHUTHL. MarHuTHOE TI0JIE 1 1 [TpakTuueckas
3eMJIn U €ro poJib JJis )KU3HU Ha 3emiie paborTa;

60. | [leiicTBre MarHUTHOTO MOJISt HA MPOBOHKK | 1 0 Y CTHBIH
C TOKOM OTIpOC;

61. | DieKTpoaABHUraTesb IOCTOSIHHOTO TOKA. 1 0 VYeTHbIit
JlabopaTtopHas pabota «COopka 0TIpoc;
AIIEKTPOMATrHUTA U MCIIBITAHUE €T
TNEUCTBUS).

62. | KII[] anexkrpoaBuraTest 1 0 YcTHbIi

0TIpOC;

63. | KonrposbHas pabota mo teme "Maruutasie |1 0 KonTtponbHas
sIBIICHUS" pabora;

64. | OnbiTel ®apanes. SIBneHue 1 0 VYeTHbIit
AIIEKTPOMArHUTHON MHAYKIUH. 0TIpOC;

65. | [IpaBuio Jlenna. Dnekrporeneparop. 1 0 YcTHbIi

0TIpOC;

66. | CtocoOBbI MOTyUeHHS IICKTPHUCSCKOM 1 0 [TuceMeHHBIH
SHEPruu. DIEKTPOCTAHIIUU Ha KOHTPOJIb;
BO300OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

67. | IloBTOpeHue Kypca 1 0 ITuceMeHHBIM

KOHTPOJIb;

68. | IroroBasi KOHTpOJIbHAs PaboTa 10 Kypcy 1 0 KoHTpobHas
¢u3uku 8 knacca. Temsl "Ctpoenue u pabora;
CBOIicTBa BellecTBa. TenoBbIe SBICHHUS.

DNEeKTPUYECKUE U MarHUTHBIE sIBJICHUS"
OBLIEE KOJIMYECTBO YACOB I10 68 10

[TPOTPAMME
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9 KUIACC

Ne  Tema ypoka KonunuecTBo yacos Bunpl,
/1 dbopmbI
BCErO |[KOHTPOJIBHBIC — [PAKTHYECKUC  |koHTPOIIS
paboThI paboThl

1.  Mexanuueckoe nBuxenue. Panomepuoe |1 0 0 'Y CTHBIN OTIPOC;
[PSIMOJIMHEIHOE JIBUKCHUE

2.  |Pemrenue 3aa4 Ha paBHOMEPHOE 1 0 0 Y cTHBII o1npoc;
[PSIMOJIMHEHHOE IBIKCHHE

3.  |OTHOCHTEIIEHOCTh MEXaHUYECKOTO 1 0 0 [TucbMeHHBII
TTBUKCHIS KOHTPOJTb;

4.  |CpenHsis 1 MTHOBEHHas CKOpOCTh Tena pu |1 0 0 'Y CTHBIN 01IPOC;
HEpaBHOMEPHOM JIBIKCHHU.

5. [Yckopenme. PaBHOycKOpeHHOE 1 0 0 Y CTHBIH OTIpOC;
MPSIMOJIMHEHHOE IBIKCHHE

6. [[lepememenue npu paBHOYCKOPEHHOM 1 0 0 YcTHBIN ompoc;
MPSMOJIMHEHHOM JIBUKCHHH

7.  JlabopatopHnas paborta Nel «MccnenoBanue |1 0 1 [TpaxTuueckast
PAaBHOYCKOPEHHOTO JIBIDKCHHS 0€3 pabora;
Ha4yaJIbHOM CKOPOCTH

8. CBoOogHOE TafeHue 1 0 0 Y CcTHBIN onpoc;

0. Pemrenune 3amaya mo reme 1 0 0 [TnceMeHHBIN
"PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE KOHTPOJIb;

10. |PaBHOMEpHOE ABM)KEHHE 1O OKpYy)HOCTH |1 0 0 Y CTHBIN onpoc;

11. [Pewmenus 3amay 1o reme "MexaHHUECKOE 1 0 0 [IuceMeHHBIN
NIBUKEHHE U CIIOCOOBI €r0 OMUCcaHus" KOHTPOJIb;

12. |[KoHTpoJibHas paboTa 1o Teme 1 1 0 KonTtponbpHas
"MexaHn4YecKoe IBUKEHUE U CIIOCOOBI €ro paboTa;
onucaHus"

13. [[lepBslii 3akoH HptoToHA 1 0 0 Y cTHBIN onpoc;

14. |Bropoii 3akoH HeroTona. [Ipuniun 1 0 0 Y CcTHBIN OMPOC;
CYNEepIO3UIIH CUIT

15. [Tpernii 3akoH HeroToHa 1 0 0 'Y CTHBIN 01IPOC;

16. |Pemenue 3a7ay Ha MPUMEHEHHE 3aKOHOB 1 0 0 [TncEMeHHBIN

HrroTona

KOHTPOJIb;




17. | Cuna ynpyroctu u 3akoH ['yka IIncemenHbIN
KOHTPOJIb;
18. |JIaboparopuas pabora Ne2 "OmnpeneneHue [IpakTuueckas
KECTKOCTH MPYKUHBI" paborta;
19. | Bakon BcemupHoro tsarorerus. Cuia VYerHbii
TSKECTH 0TIpoc;
20. | Pemenue 3a/1a4 Ha IBM>KEHUE TEJ MO [TuceMeHHBIH
IENCTBUEM CHIIBI TSXKECTH KOHTPOJIb;
21. | HeBecoMOCTh U TIEperpy3KH YcrHbiit
0TIpoc;
22. | IlepBas xocMHuecKast CKOPOCTb YerHbii
0TIpoc;
23. | Pemrenue 3a1a4 Ha MPUMCHEHUE 3aKOHA [TuceMeHHBIH
BCEMHPHOTO TATOTEHUS KOHTPOJIb;
24. | Cuna TpeHus IIncemenHBbII
KOHTPOJIb;
25. | JlaboparopHas pabota "Onpenencaue [TuceMeHHBIM
ko3 durmenta TpeHus" KOHTPOJIb;
26. | Pemenue 3a1ay Ha IBUKEHUE TEI MO [TuceMeHHBIH
JEHCTBUEM CHJIBI TPEHUS KOHTPOJIb;
27. | Pemenue 3a1a4y Ha IBUKEHUE TEI MO [TuceMeHHBIH
IENCTBUEM HECKOJIBLKUX CHUII KOHTPOJIb;
VcTHBIN
O1Ipoc;
28. | Pemenue 3a1a4y Ha IBUKEHUE TEI MO IInceMeHHBIH
JIEUCTBUEM HECKOJILKUX CHUII KOHTPOJIb,
29. | PaBHOBecCHE MaTepPHUAILHOM TOUKHU U YcTHbIN
a0COJIFOTHO TBEPOTO Tela oTIpoc;
30. | Buabl paBHOBecHs VCcTHBIN
oTIpoc;
31. | Pemienue 3a71a4 Ha MPUMCHEHHE YCIOBHMA [TuceMeHHBIH
paBHOBECHS TeT KOHTPOJIb;
32. | O6o6maromuil ypok 1o TemMe [TuceMeHHBIH
"MexaHu4ecKkue sIBICHUS" KOHTPOJIb;
33. | Pemenue 3agay mo teMe "MexaHndeckue IInceMeHHbIl
ABJICHUA" KOHTpOJIb;
34. | KontposbHas paboTa 1o Teme KonTpompHas
"MexaHuveckue siBICHUS" paborTa;
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35. | 3aKOH COXpaHEHUs UMITYJIbCca YcTHbIH

0IIpOC;

36. | PeaktuBHOE JBMKEHHUE. PelieHue 3a1a4 Ha YcTHbIH
IIPUMEHEHHUE 3aKOHA COXPaHEHHUS Oonpoc;
UMITyJIbCa

37. | Mexanunueckasi paboTa U MOIITHOCTb YerHbii

0IIpoC;

38. | Kunernueckas sneprus. Teopema o YcrTHbIH
KMHETUYECKON SHEPrUuu OIIpOC;

39. | Pabota cHIIBI TSDKECTH YcTHbIN

0IIpOC;

40. | Pabora cuibl ympyroctu YerHbii

0IIpOC;

41. | Pemenue 3amad o teme "Pabota n [TucemenHbII
MOITHOCTB" KOHTPOJIb;

VYcrHblit
OTIpOC;

42. | 3aKOH U3MECHEHUSI U COXPAHECHUS [TpaxTrnueckas
MexaHu4yecKkoil anepruu. Jlaboparopuas paborTa;
pabota "M3ydyeHue 3aKoHa COXpaHCHHS
sHeprun"

43. | Pemenue 3amad no teMe "3akoH IInceMeHHBIN
COXPaHEHHUS UMIYJbCa. 3aKOH COXpaHEHUS KOHTPOJIb;
MEXaHUYECKOW dHEeprun"

44. | O6obmarmuil ypok 1mo reMe "3aKoHbI [IucbmeHHbII
coxpanenus". KontponbsHas pabora KOHTPOJIb;

45. | KonebaTenbHOE IBUKEHUE YcrHbil

0TIpOC;

46. | MaremaTtuueckuii MasiTHUK. JlabopatopHas [TpakTryeckas
pabota "HccaenoBaHue 3aBUCUMOCTH paboTa;
nepuoja KojebaHuii mpy>KMHHOTO
MasTHUKA OT Macchl rpy3a". JlabopaTopHas
pabota "IIpoBepka HE3aBUCUMOCTH
nepuoja KojiebaHuii rpysa, Mo JBEHIeHHOTO
K HWATH, OT Macchl rpy3a”

47. | IIpy>XMHHBII MasiTHUK. Vel

0IIpoC;

48. | Pemrenue 3amad 1o teme IInceMeHHbIl
"MatemaTUueCKUi U NPYKUHHBIN KOHTPOJIb;

MasATHUK"
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49.

3aryxaromue Koyiebanus. BeiHy X 1eHHbIE
Kosiebanus. Pezonanc

Y CTHBIN OIIpOC;

50. |MexaHWuYeCKHE BOJHBI 'Y CTHBII OIPOC;

51. [3Byk Y CTHBIN OIIpOC;

52. |MH)pa3ByK U yIbTPa3ByK YcTHBIN o1poc;

53. |O6o0maromuii ypok 1o mno Teme Y CTHBI ompoc;
"MexaHu4eckue KojieOaHus U BOJHBI".
KoHnTposbHas pabora

o4. |SIBneHuE 27IEKTPOMArHUTHOM WHIYKITHH. [IpakTueckas
JlaGopaTopHnas pabota "VM3yueHue siBieHne pabora;
PIEKTPOMArHUTHOW MHTyKITUU"

55.  |CnocoObl NOTyUYEeHHS SIEKTPUUECKOM YcTHBIN ompoc;
SHEPrUu

56. [IIEKTpPOMAarHUTHOE TIOJIE. YcTHBIM onpoc;
JNIEeKTPOMAarHUTHBIE BOJTHBI

57. JlabopaTopHas pabota "V3yueHne CBOWCTB [IpaxkTrueckas
HIIEKTPOMArHUTHBIX BOJIH ITPU TOMOLITU paboTa;
MOOMITBHOTO TenedoHa

58. |Mcmoap30BaHME AIEKTPOMArHUTHBIX BOJTH YcTHBIN 0o11poc;

59. |[lIxama 31MeKTpOMarHUTHBIX BOJIH YcTHBIM o11poc;

60. [DmekTpoMarHuTHas NIPUPOJA CBETa YcTHBIN o11poc;

61. |OOobmarouit ypok 1o TeMe KoHTponbpHas
"DJIEKTPOMAarHUTHOE TOJIE. pabora;
DIIeKTpOMarHuTHbIE BOJIHBI". KOHTpOJIbHAS
pabota

62. [[IpsMonuHeitHOe pacipoCTpaHEHHUE CBETA YCTHBIN 01poc;

63. |OTpaxeHue cBera. YcTHBIN o1poc;

64. [[Ipenomienue cBera. YcTHBIN o1poc;
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65. | [lomHOE BHYTpEHHEE OTpa)KEHHE CBETA IIncemenHbIN
KOHTPOJIb;

66. | Pemenue 3aga4 mo teme "OTpaxkeHue U [TuceMeHHBIH
IIpesioMJIeHHE cBeTa" KOHTpOJIb;

67. | Jluuza, xon ty4eit B mu3e. JlabopaTopHast [TpakTrueckas
pabota "[lonydenne n300paeHUs pabora;
MOMOIIIBIO COOMPATOIIEH JTUH3HI"

68. | Jlaboparopuas pabota "IIpoBepka [MpakTrueckas
(bopMyIbI TOHKOM JTHH3HI" paborTa;

69. | Pemenue 3amau mo teme "JIuH3za" [TuceMeHHBIH

KOHTPOJTb;

70. | I'ma3 xak onrTuyeckas cucTemMa YerHbii

0IIpOC;

71. | Ontuueckue npubOpsI YcTHbI

OTIpOC;

72. | lucnepcus ceera. JlabopatopHas paboTa [TpakTrueckas
"OnpITH IO Pa3I0XKEeHUIO OEJI0ro cBeTa B paborTa;
crexkrp”

73. | CnoxeHue CreKTpaJIbHbIX [IBETOB. [TpakTrnueckas
JlabopaTtopHnast pabota "OMBITHI 11O paborTa;
BOCIPUATHIO LIBETA PEIMETOB IIPU UX
HaOJI0IeHUH uepe3 BETHbIE (PUIbTPHI"

74. | O6o6maromuii ypok 1o teme "CBeTOBbIE [IucbmeHHbII
siBJICHUS " KOHTPOJIb;

75. | KonrpoubHas padora o teme "CBETOBbIC KontponbHas
sIBIICHUS" pabora;

76. | OmbiTel Pe3epdopna u mianeTapHas YcTHbI
MOJIeNb aToMa OTpoc;

77. |VcmyckaHnue ¥ MOTJIONIEHUE CBETa aTOMOM VYcTHBIM

0Ipoc;

78. | JIaboparopHas pabota "Habmoaenue [TpakTnueckas
CIUIOLIHBIX U JINHEHYATBIX CIIEKTPOB paborta;
n3iyueHus"

79. | PaquoakTuBHOCTB. Anb(a-, 6eTa- 1 raMma- Vel
U3ITy4YEeHUs 0IIpoC;

80. | JlaGoparopuast pabota "HccenoBanue ITpakTrueckas
TPEKOB 3apsKEHHBIX YaCTHI] 110 pabora;

¢dororpadusim”
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81. | HyknoHHas MOJieNIb aTOMHOTO si/ipa YerHbii

0IIpOC;

82. | PagnoakTHBHBIE TPEBpAIICHUS YerHbii

0IIpOC;

83. | Pemenue 3amau mo teme "CtpoeHue sipa, [TucbMeHHBIH
paaroaKTUBHBIC TIPEBpaIICHUs " KOHTPOJIb;

84. | SlnepHble peakuu YerHbii

0IIpOC;

85. | DHeprus cBsI3M aTOMHBIX SIJIEP VYcerHbii

0IIpOC;

86. | Peakium cuHTE3a M ACICHUS SAEP [TuceMeHHBIH

KOHTPOJIb;

87. | Peakium cuHTE3a U CICHUS S/AEP VYcerHbIi

OTIpOC;

88. | Hosumerpus. Jlaboparopras paGota [TpakTryeckas
"N3mepenue paaroakTuBHOTO GoHa" paborTa;

89. | O6o6maromuii ypok 1o teme "KBaHToBbIe [TuceMeHHBIH
sIBJICHUS " KOHTPOJIb;

90. | KontpospHas pabota o teme "KBaHTOBBIC KonTpomibHast
sIBJICHUA" paborTa;

91. | INoBTOpenue u 0600IIEHHE MaTEpHaa IIncemenHbII
kypca. Tema "Mexanndeckoe IBUKEHUE U KOHTPOJIb;
crocoObl ero onucaxHus"

92. |IloBTOpeHue U 0000IIEHNE MaTepraa [IucbmeHHbII
Kkypca. Tema "B3aumoneiictsue ten" KOHTpO!JIb;

93. | IToBTOpenue u 0600LIEHHE MaTEpHATIA [TucbmeHHbII
kypca. Tema "B3aumopeiictBue ten" KOHTpOJIb;

94. | IToBTOpenue u 000OIICHIE MaTepHaa [TucbmeHHbII
Kypca. Tema "3akoHbI COXpaHEHUS B KOHTPOJIb;
MexaHuke"

95. | IMoBTOpeHue u 0600IICHHE MaTeprana YcTHBIH
Kkypca. Tema "Mexanndeckue KoJieOaHus 1 0IIpoC;
BOJIHBI"

96. | IToBTOpeEHHe U 0000IICHHE MaTepHaa [TuceMeHHBIH
kypca. Tema "TemnoBsle saBneHus" KOHTPOJIb;

97. | IloBTOpeHwue 1 0000IICHHE MaTepHaa [TuceMeHHBIH
kypca. Tema "TemnoBsle sABnenus” KOHTPOJIb;
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98. | IloBTOpeHue u 0000IIEHHE MaTeprala 1 0 YcTHbIH

kypca. Tema "Dnexrpuueckue siBieHus" 0IIpOC;

99. |IloBropenue u 0600IICHHE MaTEepraa 1 0 [TucbMeHHbIH

kypca. Tema "Dnexkrpuueckue siBjaeHus" KOHTpOJIb;

100. (100. IToBTOpeHue u 0600mEeHne MaTepraia |1 0 [TucbMeHHBIH
Kypca. Tema "DiekTpoMarHuTHbEIE KOHTPOJIb;
SIBJICHUS sIBJICHUA"

101. 101. TToBTOpEHHE U 06OOIIECHNE 1 0 [TuceMeHHBIH
Marepuaia Kypca. TeMbl KOHTPOJIb;
"DJIeKTpOMarHUTHBIE BOJHBI",

"CBeTroBbIe siBIIEHUA"

102. | Urorosas koHTpoJbHas padoTa mo kypcy |1 0 KoHTposbHast

¢uzuku 7-9 kiaccon paborTa;

OBUIEE KOJIMYECTBO YACOB I10 102 14

[TPOI'PAMME
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6. YYUEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
INPOLHECCAOBA3SATEJ/IbBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

7 KJIACC

®dwuzuka, 7 knacc/Ileprrmkua A.B., OO0 «/IPODAx»; AO «M3narenscTBo [IpocBenieHney;:

8 KJIACC

®dwusuka 8 knacc/Ileprrmkua A.B., OO0 «/IPODAx»; AO «M3natensctBo [IpocBenienne;

9 KJIACC

®dwusuka 9 knacc/ [epeimkun A.B., I'ytauk E.M., OO0 «IPODAx»; AO «M3natenberBo [IpocBeniecHuey;
7.METOANYECKUWE MATEPUAJIbBI U1 YUUTEJIA

7 KJIACC

1 ®uzuka. Meroauueckoe nocoodue. 7 knacc (aptop H. B. ®unonosuu). - M.: «Zlpodar». 2017 2. A. E.
Mapomn, E. A. Mapon, C. B. [To3otickuit. ®u3nka. COOpHUK BOIIPOCOB U 3aaa4. 7 kiacc. - M.:«Jlpodax. 2017
A. E. Mapon, E. A. Mapon. ®usuka. CamocTosiTelIbHbIE U KOHTPOJIbHBIE PA0OTHI. 7 Ki1acc

- M.: «lpodar. 2017

2. A. E. Mapom, E. A. Mapon. ®u3suka. Jlunakrnaeckue Marepuaisl. 7 kiacc. - M.: «Jlpodax. 2017

8 KJIACC

1 ®uzuka. Meroauueckoe nocoodue. § kiacc (aBtop H. B. @unonosuu). - M.: «Zlpodar». 2017 2. A. E.
Mapomn, E. A. Mapon, C. B. [To3otickuii. ®usuka. COOpHUK BOIIPOCOB U 3aaa4. 8 kimacc. - M.:«Jlpodax. 2017
A. E. Mapon, E. A. Mapon. ®usuka. CamocTosiTeNIbHbIE U KOHTPOJIbHBIE PA0OTHI. § Ki1ace

- M.: «/lpodar. 2017

2. A. E. Mapom, E. A. Mapon. ®usunka. Jlunakrnaeckue Matepraiibl. 8 kimace. - M.: «JIpodax. 2017

9 KJIACC

1 ®uzuka. Mertoauaeckoe nocoodue. 9 knace (aBrop H. B. ®unonosuu). - M.: «Jlpodar». 2018 2. A. E.
Maposn, E. A. Mapon, C. B. [To3otickuii. ®u3uka. COOpHUK BOITPOCOB U 3aaa4. 8 kimacc. - M.:«Jlpodax. 2017
A. E. Mapon, E. A. Mapon. ®usnka. CaMoCTOSTEIbHBIE U KOHTPOJbHBIE PA0OTHI. 8 Kiacc

- M.: «/Ipodax. 2017

2. A. E. Mapomn, E. A. Mapon. ®usuka. /[unakruueckue Mmarepuansl. 7 kiaacc. - M.: «/Ipoda». 2017

8. UPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIIACC

https://resh.edu.ru/subject/28/7/

8 KJIACC

https://resh.edu.ru/subject/28/8/

9 KJIACC

https://resh.edu.ru/subject/28/9/

9.MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
YUYEBHOE OBOPYJIOBAHUE

[lepeueHb 1EMOHCTPALIMOHHOTO O0OPYIOBAHUS:

[Iap ¢ KOJBIIOM, MOJIEH KPUCTAILTUYECKUX PEIETOK, HA0Op TeNexeK, MpUuOop A IEMOHCTPALIUU
PaBHOMEPHOTO MPSMOJIMHEHHOTO JIBUKEHUS, IEMOHCTPAILIMOHHBIN PHOOP MO UHEPIINH, BECHI C
paszHoBecamMu, Ha0Op TPY30B [0 MEXaHHUKE, IUHAMOMETP, IUHAMOMETp JABYHaNpaBleHHbIH, map [lackans,
COOOIIAOIIUECs COCYIBI, phIuar, Habop OJIOKOB, IUIUHAP U3MEPHUTEIbHBIN C MPUHAATICKHOCTIMU (BEIEPKO
Apxumena), npuOop A JEMOHCTPALUU JaBJICHUE Ta30B U )KUAKOCTEH, MPUOOP IS IEMOHCTPAIUH
aTMocdepHoro naBieHus (Maraedyprckue noaymapus), npudop it JeMOHCTPALUY TaBJICHUS BHYTPU
KUIKOCTH.

[Tpubopsl: 6apoMeTp, MAHOMETP KUIKOCTHBIN I€MOHCTPALIMOHHBIH.

10. OBOPYAOBAHUE JJIS1 TIPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JTEMOHCTPAIIUH

KommnekTs! 1uis mabopatopHbIX paboT:

"MexaHuka"

"OnexTpuuecTBo”

"Onrtuxa"
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Ipunoxenue

BocnurareJbHbIH KOMIIOHEHT NIPU H3YYEeHUH TeMbl (peaju3anus MoayJs «[IKoJabHbIH YPOK»)

KJ1acC Ne Pazjeiia, Ha3BaHue Bonpocel BociuTanus
7 Kkaacc
Pa3nen 1. BBenenue Oco3HaBaTh €IMHCTBO M LIEJOCTHOCTb OKPYXAIOLIEro
MHUpa,  BO3MOXHOCTb  €ro  IIO3HABa€MOCTU U

00BSCHUMOCTH Ha OCHOBE JIOCTHKEHUN HAYKU.

XapakTepu3oBaTb ~ METOAbl  (U3WYECKOW  HAYKHU
(HabmroneHue, cpaBHEHHUE, SKCIIEPUMEHT, U3MEPEHUE) U
UX poJib B MO3HaHUU Mpupojabl. Oco3HaBaTh poJib
OTEUECTBEHHBIX YUECHbIX B CTAHOBJICHUU HAYKH (PU3UKHU.
N3yuare mpaBuna TeXHUKH O€30MACHOCTH B KaOMHETE

du3uKu.
Paznen 2. [lepoHayanbHble | OOBACHATH CTPOEHUE BEIIECTB C TOUKH 3PEHUS (PU3HUKU.
CBeJIeHUsI 0 CTPOCHHH Oco3HaBaTh €IUHCTBO M LEJIOCTHOCTb OKPYXKAIOIIEro
BellecTBa MHUpPA,  BO3MOXHOCTb  €ro  I03HaBaeMOCTH U

00BSICHUIMOCTH Ha OCHOBE JIOCTHKEHU HAYKH.
CamocTosATensHO MJIaHUPOBATH u MIPOBOIUTH
(bu3HIEeCKre IKCIIEPUMEHTHI.

Pasznen 3. BzaumoneiictBue OBnageBatb  CpeAcTBaMU  ONMCAHUS  JABWIKCHUS
Tea Knaccudunuponarts, 00BSACHATH MOJTyYCHHBIC
pe3yNbTaThl, 1eN1aTh BHIBOJIBI.

Pa3BuBaTh BHUMATENBHOCTH, COOPAHHOCTb.

CobmoiaTh MpaBuiia JOPOKHOTO JBUKECHHUSL.
CoOmroaTh mpaBuIIa MOBECHUS Ha yPOKe (PU3UKH.
®opmupoBaTh O€peKHOE OTHOLIECHUE K LIKOJIBHOMY
000pyI0BaHHUIO.

CaMoCTOSITETEHO IUTAHUPOBATh u MIPOBOJIUTH
buznyecKue IKCIEPUMEHTHI.

Pa3nen 4. JlaBienue TBepabix | DopMUpOBaTh HEHHOCTHOE OTHOILUEHUE APYT K JIPYry,
TeJl, J)KUAKOCTel U ra3oB YUUTEJIIO.

®opMupoBaTh OTHOILIEHUE K (PU3HUKE KaK AIEMEHTY
00111e4eTI0BeUeCKON KYIbTYPHI.

dopmupoBaTh YCTOWYMBOCTD MO3HABATEIHLHOTO
UHTEpeca K U3yUeHUIO (DU3HKH.

CobnmoaTh TEXHUKY O€30MTaCHOCTH.

YMeTh UCI0NIb30BaTh CIOCOOBI U3MEPEHHS JaBICHUS B
OBITY M TEXHUKE.

Oco3HaBaTh  pOJIb  OTEUYECTBEHHBIX  YYEHBIX B
CTaHOBIIEHUU HAYKU (U3UKH.

CamocrosaTenbHO MJIaHUPOBATH u MIPOBOJIUTH
bu3znYeCcKue IKCIEPUMEHTHI.

Pa3nen 5. PaGora n Hcnonb3oBare 3HaHUSA O MEXAaHUYECKUX SIBICHUSAX B
MOIIHOCTh. JHEpPrust MOBCEIHEBHOM KU3HU sl obecrieueHnus 0€30MacHOCTH
npu oOpamieHuu ¢ TOpubdopaMud W TEXHHUYECKUMU
YCTpOWCTBaMH, JUIsl  COXPAHEHHWS  3/I0POBbS U
cOOMIOCHNST HOPM DKOJIOTMYECKOTO TIOBEICHUS B
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OKpY»Karollen cpene.

DopMHUpPOBATh LIEHHOCTHOE OTHOIIEHUE K aBTOpaM
OTKPBITUH, U300pETEeHNIl, K TBOPLIAM HAYKH U TEXHHUKH.
CaMOCTOATENBHO  IUIAHUPOBaTb U IIPOBOJUTH
¢du3nUecKre 3KCIIepUMEHTHI.

8 kiacce

Pa3zgen 1. TemioBbIie
AABJICHUSA

[IpumeHATh 3HAHUS O TEIJIOBBIX SBICHUSX Ul 3a/1ay
IIOBCEIHEBHOM JKHM3HH, 11 oOecreueHrs 0e30I1acHOCTH
CBOEH JKM3HM, PAllMOHAJIbHOIO MPUPOAOIOJIB30BAHUS U
OXpaHbl OKPYXKAIOIIEH CPEbL.

YMeTp ucnonp3oBaTh  (uznueckue Hpubopel U
U3MEPUTEIIbHbIE ~ WHCTPYMEHTBl  JUISl  HU3MEpPEHUus
(¢u3UUeCKUX BENWYMH. MAacChl, CHJIbI, JaBJICHUS,
TEMIIEPATYPBbI, BIAKHOCTU BO3/IyXa.

[IpuBoNTE TpHUMEPHI SKOJIOTMUECKUX IOCIEICTBUN
paboTel  aBUTaTeNeil  BHYTPEHHEro  CropaHus,
TEIUIOBBIX U THJIPOIEKTPOCTAHIIUH.

®opMupoBaTh IIEHHOCTHOE OTHOILIEHHE K aBTOpaM
OTKPBITHI, N300peTeHuil, K TBOpPIIAM HAYKH U TEXHUKHU.
CaMoCTOATENPHO ~ IUIAHUPOBaTh U MPOBOJUTH
bu3znyecKue IKCIEPUMEHTHI.

Paznen 2. DiekTpuueckue
ABJICHUSA

Ucnonb3oBath  3HaHUS 00  3JIEKTPOMArHUTHBIX
SIBJICHUSX B ITIOBCEIHEBHOM JXU3HH IS oOecreucHHS
0e30MacHOCTH Mpu OOpalleHuu C [OpudbopamMu U
TEXHUYECKUMU  yCTPOMCTBAMH, JJII  COXPAHCHUS
37I0POBbSI W COONIOACHHUS HOPM  DKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIIEeH cpee.

[IpenBuaeT BO3MOXKHBIE PE3YJIHTAThl CBOUX JCHCTBHIA.
Oco3HaBaTh PoOJIb OTEYECTBEHHBIX YUYCHBIX B M3yUYCHUH
AJIEKTPUYECKUX SIBIICHHI. CaMOCTOSTEIILHO
MJIAaHUPOBATH n MIPOBOJIUTH buszndeckue
SKCIIEPUMEHTHI.

Paznea 3.
DJIeKTPOMATHUTHBIE
sIBJICHUS

VYOexxaarb B BO3MOXKHOCTH TIO3HAHUS TPUPOJIBI, B
HEOOXOIUMOCTH pPa3zyMHOTO HCIIOJIL30BaHuUs
JIOCTMKCHUN HAyKH W TEXHOJIOTHHA IS JaJbHEUILEro
pPa3BUTHS YEJIOBEYECKOro OOIIECTBA, YyBaWKCHHE K
TBOpIIaM HayKH W TEXHUKH, OTHOIIEHHE K (PU3MKE KaK
AJIEMEHTY OOIIIEUETIOBEYECKON KYJIbTYPHI.
CaMoCTOSITENLHO IJIAHUPOBATH u MIPOBOIUTH
(bu3HYEeCKUEe YKCIICPUMEHTHI.

Pasnen 4. CBeroBbI€
ABJICHUA

dopmMHpoBaTh HE00X0IUMOCTh pazymMHOTo
WCIIOJIb30BaHUS JIOCTHXKEHU HAYKU M TEXHOJOTUH 1Jis
JMAbHEUIIEr0 Ppa3BUTHs YeIOBEYECKOro OoOIIecTBa,
YBa)XE€HUE K TBOPLAM HAYKH U TEXHUKH.

OOBACHATL TPUHLUIBI PAOOTHI W XapaKTEPUCTHKU
U3YYEHHBIX MAaIllMH, TMPUOOPOB U  TEXHHUUYECKUX
YCTPOWCTB.

CamocrosaTenbHO IJIAHUPOBATH u MIPOBOJUTH
bu3znyeCcCKue IKCIEPUMEHTHI.

9 kmacce

Paznea 1. 3akoubl
B3aUMOJAEHCTBUSA U
JIBUKECHHUS TeJl

Hcnonp30BaTh 3HAHMS O MEXaHHUYECKHMX SBJICHHUIX B
MMOBCEAHEBHOM JKU3HM IS obecrieueHns 0€30MACHOCTH
npu O6paI_I_ICHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMU
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YCTPOMCTBAMM, IS COXpPaHEHUS  370pOBbS U
COONIONICHUST HOPM SKOJIOTUYECKOTO TOBEJCHHUSA B
OKpYKarollen cpee.

CamocCTOSITETPHO  IJIAHUPOBATH M MPOBOJUTH
(du3nUecKre SKCIIePHUMEHTHI.

Pa3nen 2. Mexannueckue
KOJIe0aHNS ¥ BOJIHBI. 3BYK

XapakTtepu3oBaTh TJI00aNbHBIE MPOOJIEMBI, CTOSIINE
Iepe]l 4EJIOBEUYECTBOM: HHEPre€THUECKUE, CBIPHEBBIE,
HKOJIOTHYECKUE, — U POJb (PU3UKH B PEHICHUU AITUX
npoOeM.

OOBACHATP NPUHLMIBI PabOThl U XapaKTEPUCTUKU
U3YYEHHBIX MalllUH, NpUOOPOB U  TEXHUYECKUX
YCTPOMCTB.

CaMocCTOSTENPHO  IUIAaHUPOBaTb U IPOBOJUTH
¢du3nUecKne SKCIIePUMEHTHI.

Pa3znea 3.
DJIEKTPOMArHUTHOE MO

Ucnonb3oBarh  3HaHus 00  DJIEKTPOMAarHUTHBIX
SIBIICHUSIX B TIOBCETHEBHOW KHM3HHM JUISI OOECredeHus
0e30macHOCTH Mpu  oOOpalleHuu ¢ [npudopamMu U
TEXHUYECKUMHU  YCTPOMCTBaMH, TSI  COXpaHEHUS
3710pOBbsI U COOJIOAEHHMSI HOPM  BKOJOTHYECKOIO
MOBEJICHUS B OKPYXKAIOIIIEH cpee.

[IpuBoaMTE TpPUMEpPHI BIHUSHUAS DJICKTPOMArHUTHBIX
W3IYyYCHU Ha )KUBBIE OPTaHU3MBI.

CamocTosITeTPHO  IJIAHUPOBATH W MPOBOJUTH
(du3nIecKre SKCIIePHUMEHTHI.

Pasznea 4. Ctpoenue atroma u
aTOMHOIO0 fAApa

Hcnonb3oBarh nmosydyeHHbIE 3HAHUS B MIOBCEAHEBHOM
KU3HM 1pu  oOpamieHuH ¢  npubopamu U
TEXHUYECKUMU yCTpONCTBaAMHU (cueTumk
MOHU3HUPYIOIIHUX YacTHll, JI03UMETD), st
COXpaHEHMs 3JI0pOBbsi M  COONIIOJEHHA  HOPM
9KOJIOTUYECKOT0 MOBEACHUS B OKPYKAIOLIEH cpefe.
[IpuBoANTE TpUMEpPHl BIMUAHUS PATUOAKTUBHBIX
U3Ty4E€HUI Ha )KUBbIC OPraHU3MBbI.

[lonumaTs nOpuHIMI — JEHCTBUS  JO3UMETpa MU
pa3nuyaTh yCJIOBHS €r0 UCIOJIb30BaHMS.

[ToHumaTh 3KOJOrMUECKUEe HPOOIEMbI, BO3HHUKAIOLIUE
IPY UCIOJIb30BAHUN aTOMHBIX IEKTPOCTAHLUMN, U IIyTH
peleHus 3TUX MpooOJeM, NepCIEeKTUBBI NCII0Ib30BaHUS
YIPaBJIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.

Pasznea 5. Ctpoenne u
spoJionus Beenennoii

Oco3HaBaTh IIEHHOCTh HAYYHBIX HCCIIEIOBAaHUM, pOJIb
aCTPOHOMHUM B  pACIIUPEHUHM MpeJICTaBiIeHUd 00
OKpYKaIOIlleM MHpE U €€ BKJIAJl B YIy4llleHHEe KauyecTBa
KU3HH.

10
KJ1ace

Paznen 1. ®u3nka M MeTOALI
HAYYHOTI'0 MO3HAHUS

Oco3HaBaTh €IMHCTBO M LEIOCTHOCTb OKPYXKAIOLIErO
MHpa,  BO3MOXHOCTb  €r0  IO3HAaBa€MOCTU U
00BSICHUMOCTHU Ha OCHOBE JOCTHKECHUI HAYKH.
XapakTepu3oBaTb ~ MeTOAbl  (DU3UUECKOM  HAyKu
(nabmrozieHue, CpaBHEHUE, SKCIEPUMEHT, U3MEPEHHE) U
UX POJIb B IO3HAHUU IPUPOJIBL.

Ponib OTEUECTBEHHBIX YUEHBIX B CTAHOBIEHUHM HAyKU
(GU3HKH.

Paznea 2. MexaHuka

Hcnonp30BaTh 3HaHUS O MEXAHMYECKHUX SBICHUSIX B
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MTOBCEIHEBHOM JKM3HM )1 00ecreueHus 0e30IacHOCTH
npu  oOpameHuu ¢ TOpubopaMud W TEXHHYECKUMU
yCTPOWCTBAMH,  JUISI ~ COXPaHEHHUS  3JI0pPOBbI W
COOMIONCHUST HOPM OSKOJOTHYECKOTO TOBEICHHS B
OKpYKarollen cpee.

CaMOCTOSATEIBHO TUTAHUPOBATH u MIPOBOJIUTH
(du3NYECKUE IKCTICPUMEHTHI.

Paznen 3. Mogekyisipaas
¢pusuka. Tepmoannamuka

Hcnonn3oBarh 3HAHMS O TEIUIOBBIX SBJICHUSAX B
HOBCGI[HGBHOﬁ KU3HU JJIsL oOecrieueHus
0e30MacHOCTH Mpu OOpalieHuu ¢ NpudbopamMu u
TEXHUYCCKUMHU YCTpOfICTBaMI/I, i1 COXpPAaHCHUSA
3I0pPOBBSI M COOJIOACHUS HOPM OKOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH cpeae.

[IpuBoaAUTE NMpUMEPHI 3KOJOTMYECKUX MOCIEACTBUN
paboTel  aBUTaTeneil  BHYTPEHHEro  CropaHus,
TEIJIOBBIX U TUAPONIEKTPOCTAHIINH.

CamoOCTOSITETPHO ~ TUIAHUPOBaTb W MPOBOJUTH
(I)I/BI/ILIGCKI/IG OKCIICPUMCHTEI.

Pazgen 4. OcHoBBI
3JIEKTPOAMHAMHKH

Ucnonb3oBarh  3HaHuS 00  3JIEKTPOMAarHUTHBIX
SBIICHUSIX B TOBCETHEBHOW JKM3HH JUIS OOECIICUSHHSI
0e30MacHOCTH Mpu OOpalleHuu C [OpudbopamMu U
TEXHUYECKUMHU  YCTPOWCTBaMHU, UIS  COXPaHEHHS
30pOBbsI U  COOJIOAEHHMSI HOPM  DKOJOTHYECKOIO
MOBEACHUS B OKPYKAIOIIEH Cpee.

[IpuBoaMTE TpPUMEpPHI BIHMSHUS DJICKTPOMArHUTHBIX
W3ITYyYCHU Ha KUBBIE OPTaHU3MBI.

CamocCTOsITETPHO ~ IJIAHUPOBAaTH W MPOBOJUTH
du3nUecKre SKCIIePUMEHTHI.

11
KJ1acc

Pa3nen 1. OcHOBBI
IEKTPOAMHAMUKHI

Hcnonp3oBate  3HaHUST 00  3JICKTPOMAarHUTHBIX
SIBIICHUSIX B TOBCETHEBHOW JKM3HH JUISI OOECIeUYeHUs
0e30macHOCTH TIpu  oOpalieHud ¢ mnpudbopamMu U
TEXHUYECKUMHU  yCTPOWCTBaMH, JJIsI  COXpaHEHUS
3I0pPOBbSI M COONIIOJICHHUS HOPM  3KOJIOTHYECKOTO
MIOBEJICHUS B OKpYIKAIOIIEH cpejie.

[lpuBOAUTE TPHUMEPHl BIUSHUS AJICKTPOMArHUTHBIX
W3JTy4YCHUI Ha )KUBBIC OPraHU3MBI.

CamocCTOSITETbHO ~ IJIAHUPOBaTh W MPOBOJUTH
(du3nUecKre SKCIePHUMEHTHI.

Paszgen 2. Kosaedoanus u
BOJIHBI

XapakTepu3oBaTh IJIOOATbHBIC MTPOOJIEMBI, CTOSIINE
nepea  4eJOBEUSCTBOM: JHEPreTHUECKUE, ChIPhEBHIC,
JKOJIOTUYECKUE, — U POJb (PU3UKU B PEHICHUU ITHUX
npoOiem.

OOBACHATh NPUHIMNBI PabOTBl U  XapaKTEPUCTHKH
U3yYCHHBIX MAalIUH, TMPUOOPOB U  TEXHUYECKUX
YCTPOMCTB.

CamocTosTeNTbHO  IJIAHUPOBATH M MPOBOJUTH
du3nUecKre SKCIepUMEHTHI.

Pazgena 3. Onruka

XapakTepu30BaTh TJI00ANbHBIE MPOOIEMBI, CTOSIIHE
nepell YelOBEYECTBOM: OJHEPIeTUYECKHE, CHIPhEBEIC,
9KOJIOTHYECKUE, — U POJIb (PU3UKU B PEHICHUH STHX
npooIIeM.
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CaMoCTOATENPHO ~ IUIAaHUpPOBaTb U IPOBOJUTH
¢du3nUecKkre 3KCIIepUMEHTHI.

OOBACHATP NPUHLUIBI PabOTBl U  XapaKTEPUCTHKHU
U3YYEHHBIX MalllUH, NpUOOPOB U  TEXHUYECKUX
YCTPOMCTB.

Pazgen 4. OcHOBBI
crenuaJbHON Teopun
OTHOCUTEJIHHOCTH

XapakTepu3oBaTh CHUCTEMHYIO CBSI3b MEXIY
OCHOBOINOJIAr AI0IUMU Hay4YHBIMU MOHATUSAMM:
MPOCTPAHCTBO, BpeMsi, MaTepusi (BEIIEeCTBO, MOJE),
JBIKECHUE, CUJIa, SHEPTHH.

Pa3nea 5. KpanroBas
(puszuka

Hcnonb30BaTh MOMy4EHHBIE 3HAHUS B MIOBCEIHEBHOMN
XKU3HU 1pu  oOpamieHun ¢ npubopamMu U
TEeXHUYSCKUMU yCTpOHCTBAMU (cueTumk
MOHU3HUPYIOIINX YaCTHII, JIO3UMETP), JUISE
COXpaHEHHUs 3JI0POBbSI U  COONIOACHHUS  HOPM
3KOJIOTMYECKOTO TTOBEJICHUS B OKPYKAIOLIEH Cpeie.
[IpuBoauT, mNpUMEpPHl BIUSHUS PAAHUOAKTUBHBIX
W3JIyYEHUI Ha )KUBBI€ OPTaHU3MBI.

I[lonumare nOpuHUOWN  JEHCTBUSA  JIO3UMETpAa U
pa3nuyaTh yCJIOBUS €ro UCIOJIb30BaAHUS.

[ToHuMathp sK0IOTHYECKHE TPOOIEMBI, BO3HUKAIOIIIHE
MIPU WCTOJB30BAaHUHM ATOMHBIX AJIEKTPOCTAHIUN, U
OyTH pEIIeHHus] ITHX NpoOieM, TEPCIEKTHUBBI
WCIIOJIb30BAHUS  YNPABISIEMOTO  TEPMOSIACPHOTO
CHHTE3A.
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