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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

ConmepxaHnue mporpaMmbl 1O (U3MKE HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuuxcsi M OpPraHu3alyi0 H3y4eHUs
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo ¢(usuke yuduThIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3ysbTaTaM OOyUYeHHUs], a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaracT IpUMEPHYIO MOCIEA0BATEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpamMma mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY IPEIMETY .

®uzrka SBISETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYYHbIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBIICHWM, M3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYSCKON
reorpaduei, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHPa,
IpPEeNoCTaBsieT HauboJsiee SCHble O00pa3lbl MPUMEHEHHUS HAy4YHOrO METOoJa
MO3HAHU, TO €CTh CII0C00a MOJYUYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHON TPaMOTHOCTH U
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHUE
CIIEIYIOIMMU KOMIETEHTHOCTAMHM, XapaKTEePU3YIOIIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCT:

e HAY4YHO OOBSCHSTH SIBJICHUS;

¢ OIICHMBATh U TOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEOBAHUS;

e MHTEPIPETUPOBATH JAHHBIC U UCIIOJIb30BATh HAYUHBIE JI0KA3aTEIbCTBA
JUTSl TIOJTyY€HHUSI BBIBOJIOB.

[lenmn wusyuenus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydebHoro mpenmera «Duszmka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusx Poccuiickoit ®exaepanuu, peaau3yOIMMX
OCHOBHbIE  0011€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHOM pelIeHUEM



Komnernn Munucrepersa npocsemienust Poccuiickoin @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Hean uzyuyenus Gpusuku:

e IPUOOpETEHHE UHTEpPEca U CTPEMIICHHsS] OOYy4aloluXcs K HaydHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTYyaIbHBIX U TBOPUYECKHUX
CITOCOOHOCTEN;

e Pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIe MO3HAHMUA U (OPMHUPOBAHKE
MCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3yuYeHUs] OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

e hopMUpOBaHUE MPEICTABICHUN O poiu (U3KMKU Il Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTUE  TMpPEJCTaBICHUNH O  BO3MOXHBIX  cepax  Oyayuiei
npodecCHOHANIbHOMN JEeSTEIBbHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHHUIO B 3TOM HalPaBJICHHH.

JlocTikeHrne 3TUX Lened nporpamMmbl 1o (U3UKE HAa YPOBHE OCHOBHOTO

o0111ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

e IPUOOPETEHNE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e IPUOOPETEHUE YMEHHUI OMHUCHIBATH U OOBSCHATH (DU3UYECKHUE SIBICHUS C
WCIIOJIb30BaHUEM MOJTYUYEHHBIX 3HAHUU;

¢ OCBOCHME METOJIOB pPEIICHHUS MPOCTEUIIMX paCUETHBIX 3aJad C
MCIIOJIb30BaHUEM bu3nUecKux MOZee, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUU HAOIIOAATh MPUPOJHBIC SBJICHUS U BBIMOJHATH OIbITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCITIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOThHl ¢ HHpOpMaLMEH (U3HUECKOro COAEpHKaHus,
BKJItOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3MKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE MH(OPMAIINH;

¢ 3HAKOMCTBO CcO cepamu npodecCuoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JOCTHUKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcsi, CIUCKa AKCICPUMEHTATBHBIX 3a/IaHUM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



1. Conep:xkanme yueOHOro npeamera « ®uznka».

7 KUIIACC

Pa3nes 1. ®dusuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®dusuka — Hayka o npupoge. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, YIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
ITorpemnocTs U3MepeHuil. MexayHapoiHas cucTeMa €IMHHII.

Kak ¢usuka m npyrue ecTeCTBEHHbIE HayKH H3y4aroT MpHUPOAy. EcTecTBeHHO-HAYUYHBII
METOJ IO3HaHMA: HaOIIO/IEHUE, IIOCTAaHOBKA HAY4YHOI'O BOIPOCA, BBIJIBUKEHHE THUIIOTE3,
SKCHEpPUMEHT IO IPOBEpKe THUIoTe3, OO0bscHeHHe HalaromaeMoro spiaeHus. OmnucaHue
(bu3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, MIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. Owuszuueckue NpuOOPHl U MpOLEAYypa NMPSAMBIX U3MEPEHHH aHaJIOrOBBIM U LU(POBHIM

puoOpOM.

Jlabopamopuwvie padbomot u onvimol.

1. Ompenenenue HEHbI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

W3mepenne paccTOsTHUM.

3. HsmepeHue o0bEMa KUJIKOCTH U TBEPAOTO TEJIa.
4. OmnpenesieHUE pa3MEPOB MaJIbIX Tell.
5. UsmepeHnne temmepaTypsl MpHU MOMOIIMA KUJKOCTHOTO TEPMOMETpa MW JAaTUUKA

TEeMITepaTyphl.
6. IlpoBeneHue wuccieqOBaHUS IO TMPOBEPKE THUIMOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TeM O0JIbIle, YeM OOJIbIIIe BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHHH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. OTMBITH, TOKa3bIBAIOIIUE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoOu.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTWIl BeIIECTBA: MNPUTSDKEHHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W  TBEPIBIX
(KpHUCTaNIMYeCKUX) Tel. B3anmMOCBs3b MEXIy CBONCTBAMH BEIIECTB B Pa3HBIX arperaTrHbIX
COCTOSTHUSIX U WX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnue OpOyHOBCKOTO JBUKEHHUS.

2. HaGmonenue nuddys3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. Orenka AraMeTpa aToMa METOAOM PSIIOB (¢ UCTONIb30BaHUEM (oTorpaduwii).

2. OmbITHI IO HAOIOACHUIO TEIUIOBOTO PACIIUPEHUS T'a30B.

3. OmnbITh IO 0OHAPYKEHUIO JEHCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.



Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.

Mexanuueckoe JBUXKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssist CKOpOCTb ITPU HEPAaBHOMEPHOM JBMKEHUU. Pacy€T myTH ¥ BpeMeHU JABUKEHUS.

SBneHue wmHepuMu. 3aKOH HMHEpUUHU. B3aumoneicTBHE Tel Kak IpUYMHA H3MCHCHHS
CKOPOCTH IBMKEHHUsS Tel. Macca Kak mMepa uHepTHOCTH Tena. lIlnmotHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00bEMA BELIECTBA.

Cuna kak XxapakTepucTuka B3aumojeicTBus Ten. Cuia ymnpyroctd M 3akoH ['yka.
H3mepeHue Cuiibl ¢ IMOMOLIBIO JWHAMOMETpa. SIBieHue TaroreHus u cuia Tspkectu. Cuia
TSDKECTH Ha Jpyrux IuiaHerax. Bec Ttena. HeBecomocTs. CiiojkeHue CWIl, HallpaBJICHHBIX II0
onHOH npsimoil. PaBHozelcTByromas cuil. Cuna tpenus. TpeHue CKOJIbXEHUs U TPEHUE IOKOA.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroeHre MeXaHU4eCcKoro JIBUKEHUs Tea.

2. H3mepeHne CKOPOCTHU NPSAMOIMHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBUH TEJL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBHIO TEIl.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHOM MPSMO.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpexneneHue cpelHedl CKOPOCTU CKOJBXKEHHUS OpycKa WM IIapuKa MO HAaKIOHHOU
MJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TeEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (Aeopmanuiv) IpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tella U
XapakTepa COIPUKACAIOLINXCsl TOBEPXHOCTEN.

Pa3nes 4. /laBieHue TBEPABIX TeJl, ;KMAKOCTel U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JIaBJIEHUs ra3a oT 00b&Ma, TeMiepatypsl. [lepenada naBneHus TBEPABIMU TEJIaMHU, KUAKOCTIMU
u ra3amu. 3akoH Ilackans. [IHeBMaTHueckne MamMHbBI. 3aBUCUMOCTH JABJICHUS KXUAKOCTH OT
ryounsl.  [wapocratmueckuit  mapagokc. CooOmatomuecss cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepeHue arMocepHOro naBieHUs. 3aBHCHUMOCTb
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBuE KUIKOCTH U ra3a Ha MorpykE€HHOE B HUX Teso. BriTankuparomas (apxume10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3gyxonnasanue.

Hemoncmpayuu.

1. 3aBHCHMOCTbH JaBJIEHUS T'a3a OT TEMIIEPATYPBhI.

2. Tlepenaua naBneHus )KMIKOCTBIO U Ta30M.

3. CooOlmaromnmecs: CoCy/Ibl.

4. T'mapaBiryecKui mpecc.



[IposiBneHue necTBUst aTMOCHEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTpYyKEHHOM 4YacTH Tela |
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WIM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTb
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAKOIIECH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT MAccChl Tela.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKMBAIOIIECH CHIIBI, JEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpy>KEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHPOBAHME JIOAKUM M ONpEJelieHue €€
Ipy3010bEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPrus.
Mexanuveckast pabota. MOIIIHOCTb.

[IpocTpie MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[IpumeHnenue npaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TOE MPaBUIIO» MEXaHHUKHU.

KIIJ mpocTsix MexaHu3MoB. [IpocTbie MeXaHNU3MBbI B OBITY U TEXHHKE.
Mexannueckass dHeprua. KuHermdeckass W mnoreHuuanbHas 53Heprus. llpespamienne
OJIHOTO BUJIa MEXaHUUYECKON SHEPTUHU B APYroi. 3aKOH COXpaHEHUS JHEPIHH B MEXaHHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomul u onvimot.
1. Omnpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JIBKEHUU Tejla II0
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBanue yciaoBHM paBHOBECHS pblyara.
3. HMsmepenune KII1/] HakIOHHON MIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.
8 KIIACC

Pa3znea 6. TemyioBbIe SIBJIEHH.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO--KMHETHYECKOM TEOpUU CTpOEHUs BemecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyd. OMbIT, NOATBEPKIAIOIIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSHMM BemecTBa. Kpucrammmueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaTHe.



Temmnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHHUS YacCTHULL.
Buyrpennsist sHeprusi. CmocoObl W3MEHEHHs BHYTPEHHEH SHEpruu: Tervionepenada u
coBepieHre padoThl. Bupl Temionepeaayn: TeIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHHUE.

KonuuecTBo TemioThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U TerioBoe
paBHOBecue. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIUYECKUX
BEIIECTB. YAenbpHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. Ynenpnas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KUIEHHUS OT
aTMoc(epHOro JaBiIeHHUS.

BiaxxHoCTh BO31TyXA.

OHeprus TOIIMBA. Y IeJIbHAas TEIJIOTa CrOPaHMsL.

[Mpunmunsr  pabotel TermoBbix aurateneil KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIH U 3alIUTa OKPYKAOLEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

HabGmronenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHni cMauMBaHUsI U KaUJUISIPHBIX SIBJICHUIA.
Habmroienue TemnoBoro pacivpeHus Ted.
M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[IpaBuna n3amMepeHus TeMiepaTyphl.
Buae! Tenonepenaun.
OxnaxeHue Ipu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEILIECTB.
. Habmoienue xunenus.

WK NOUL R WDNE
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. HabnroieHue nocTostHCTBa TeMIepaTypbl MPH TIaBIEHUH.

13. Mopenu TEIUIOBBIX JABUTATENCH.

Jlabopamopuwie pabomul u onvimot.

1. OnbITHI O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEI.
4. OrmpenelieHUe NaBJIEHUs BO3AyXa B OAJIJIOHE HITIPUIIA.
5. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh aBJICHUS BO3AyXa OT ero o0néMa u

HarpeBaHus WU OXJIAKICHHUS.

6. IlpoBepka THMIOTE3Bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKe OT TeMIiepaTyphl.

7. HaOmroneHne n3MeHEeHUs] BHYTPEHHEW PHEPTUU Tejla B pe3yJibTaTe TEIUIONEpeIaun U
paboThl BHEITHUX CHIL

8. HccnenoBanue sSBJICHHS TEIJIOOOMEHA MTPH CMEITUBAHUH XOJIOJHOMN M TOPSYEH BOJIBI.

9. OmpeneneHrue KOJUYECTBA TEIUIOTHI, MOJYYSCHHOTO BOJIOM MpU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIHJIMHAPOM.

10. Onpenenenue yaenbHOM TEMITOEMKOCTH BEILIECTBA.

11. ccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IJIABJICHUS JIbJA.



Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja aJIEeKTpUYECKUX 3apsiioB. B3anMmopelicTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TEJ OT BEIMYUHBI
3aps1I0B U PACCTOSHUSA MEXKAY TeIaMH).

Onexrpuueckoe nose. Hanpsox€éHHocTs anexTpudeckoro nons. IIpuHnun cynepnozunun
AIIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoMa. [IpoBOIHUKY U JUBJIEKTPUKU. 3aKOH COXPAaHEHUs MIEKTPUYECKOrO 3apsa.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHUS JJIEKTPUYECKOro ToKa. McTouyHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexrpuueckasd unenb. Cuna Toka. OnekTpuyeckoe HampspbkeHue. ComnpoTuBieHHE
IIPOBOJHMKA. YJIEJIBHOE CONPOTUBJICHHE BelecTBa. 3akoH Owma Uil ydacTka LEHu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOJHUKOB.

Pabota u MoLIHOCTD 35IeKTpUUECKOro Toka. 3akoH Jxoyns—JleHna. DiekTpuuyeckue Henu
U MOTPeOUTENHN IeKTpUYECKOi 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

ITocrositHHbIE MarHuThHL. B3auMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe NS )Ku3HU Ha 3emute. OnbIT Dpcreaa. MarnutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBUE MarHUTHOTO MOJISI
Ha IPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOrO ToKa. Mcnosbp3oBaHue
JIEKTPOABUIATEEH B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM — uHAykuuu. [lpaBuno  Jlenuna.
OnextporeHeparop. CrocoObl MOMYyYEHHS AJIEKTPUUECKOW HHEPTUU. DIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Ted.

JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

OneKTpocTaTU4ecKast HHIYKIUS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKH U TUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH ITOCTOSIHHOTO TOKA.
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JleficTBHS 2EKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. I'a30BbIi1 pa3psn.
. 3mepeHne CHitbl TOKa aMIEPMETPOM.

[
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=
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
H

. PeoctaT u MmarasuH conpoTUBICHUN.
. B3aumozeiicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHe HEBO3MOXXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.

N
N oG

. MO,Z[CJII/IpOBaHI/IC MarHUTHBIX HOJEH IOCTOSHHBIX MarHUTOB.

=
oo

. OnbIT OpcTena.

=
Yo

. MarauTHoe moJjie Toka. DJIeKTPOMAarHurT.
. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

N
o



21.
22.
23.
24.
25.

OEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.

HccenenoBanue siBJICHUS JJIEKTPOMArHUTHON UHAYKIUH.

Onpitel @apagnes.

3aBUCUMOCTb HAIIPABJIEHHS HHAYKLIIMOHHOTO TOKA OT YCJIOBHM €ro BOSHUKHOBEHHUS.
OJeKTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopuwvie padbomwt u onvimol.

1. OmpbITHI IO HAOIOICHHUIO FMEKTPU3AIMHU TNl MHIYKIIMEH U IIPH COIPHUKOCHOBEHUHU.

2. HccnenoBanue AeWCTBUA AIEKTPUYECKOTO MOJISI HA IPOBOAHUKYU U TUAIEKTPUKH.

3. CoOopka u mpoBepKa pabOThI AMEKTPUUCCKON 1IN TTOCTOSIHHOTO TOKA.

4. W3mepeHue U peryjJupoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryampoBaHue HANPSKEHUS.

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO Y€PE3 PE3UCTOP, OT COPOTUBIICHUS
pe3UCTOpa U HAPSKEHMS Ha PE3UCTOpE.

7. OnbIThl, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTh  DJIEKTPHUYECKOI'O  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JUIMHBI, IIJIOIIAU IONEPEYHOr0 CEYeHUs U MaTepuala.

8. IIpoBepka mpaBuiia CIOXKEHUS HAINPSIKEHUN MPU MOCIEI0BATEIBHOM COEIUHEHHU
JIBYX PE€3UCTOPOB.

9. IIpoBepka mpaBwiia Juisi CUIIBI TOKA IIPH M1APAJUIEIBHOM COCIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOIO TOKA, UTYILIEr0 YEPE3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIAEISIEMOMN Ha pe3UCTOpE.

12. UccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HaIpsHKEHUS
Ha HEW.

13. Onpenenenne KIIJ] narpeBaresns.

14. VccnenoBanre MarHUTHOTO B3aUMOJAEHCTBUS ITOCTOSTHHBIX MarHUTOB.

15. 3yyeHne MarHUTHOTO IIOJIsI TOCTOSHHBIX MAarHUTOB HpU UX OOBEAMHEHUU H
pa3JeIcHuN.

16. MccnenoBanue JENCTBUS DJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOACHCTBUSI KaTYIIKA C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIpaBJIEHUS TOKA B KaTyIIIKE.

18. M3y4yeHue AeicTBYSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoncTtpyupoBaHue u u3y4eHue paboThl AIEKTPOABUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHOM yCTaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHMIO SIBJICHMS DJIEKTPOMArHUTHOM WHAYKLIMH: HCCIEIO0BaHUE
M3MEHEHUH 3HaYeHMsI U HAaIPaBJIEHUSI UHAYKIIHOHHOTO TOKa.

9 KIIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe asmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOEe mnpsAMOiIuMHEHHoe aABWkeHue. HepaBHOMepHOE
npsIMOJMHENHOe ABM>KeHHe. CpenHssi U MTHOBEHHAs CKOpPOCTb Tejla NpU HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHelHOe nBmkeHne. CBobomaHoe majgaeHue. OmnbIThI

lamunes.

PaBHOMepHOe nBMXKEHHE MO OKpykHOCTU. [lepuoa m yacrora oOpamienus. Jlunelinas u
yIJI0Basi CKOpocTu. LIeHTpoCcTpeMUTENBHOE YCKOPEHNE.
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ITepsoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tperuii 3akon Herorona. [lpuHimn
CYNEPIO3ULUHU CHUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUSI CKOJIbKEHHUS, CHJIa TPEHUS
IIOKOSI, JPYTHE BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHHsA. YCKOpEHHE CBOOOIHOIO MaJeHUs.
JBuxenue 1uaHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTb. HeBecomocTs u
HIEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOro Tena
C 3aKpEIUIEHHOM OChIO BpaleHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenue umnyibsca. Mmmynsc cumbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanuueckast pabota U MOIIHOCTb. PaboTta cui TspkecTH, ynpyroctd, TpeHus. CBsi3b
sHepruu U pabotbl. IloTeHuManbHas SHEpPrusi Tena, MOJHATOrO HAJ MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoeHre MeXaHU4eCcKOro IBUKEHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTEW U TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

M3MepeHne CKOpOCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

HaOnronenue 1BUXKEHUS Tela 110 OKPYKHOCTH.

Habumronenne MexaHUYeCKUX SIBJICHUN, IPOUCXOSAIINX B cucTeMe oTcuéra « Temexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KaOMHeTa (PU3HKH.

o v kAW

3aBUCHUMOCTh YCKOPEHHS TeJla OT Macchl Tejla U IeUCTBYIOIIEH Ha HErO CHUJIBI.

8. HaOmroneHue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU Te.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJICHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITyJIbCca IIPU HEYIPYIOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbca MPH a0COIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEprUU pU CBOOOHOM MaICHUH.

16. CoxpaHeHnEe MEXaHUYECKOW PHEPTUH NP IBUKEHUH Te€JIa MO IEHCTBUEM NPY>KUHBI.

Jlabopamopmnwvie padbomut u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa U JAJbHEWIIEro PaBHOMEPHOIO JBUKEHHS
IApUKA WK TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapHUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla NpPU PABHOYCKOPEHHOM JBMKEHHHM IO HAKJIOHHON
MJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.
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10.

11.

[TpoBepka THIIOTE3BI: €CIAM TPH PABHOYCKOPEHHOM JBIDKEHHHM 0€3 HadalbHOU
CKOpPOCTH IYTH OTHOCATCA KaK psan HEYETHBIX YuCcCil, TO COOTBCTCTBYIOIIHC
[IPOMEXYTKU BPEMEHU OJJUHAKOBBL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIBHOTO
JIABJICHHUSL.

Onpenenenne kKodhUIMEHTA TPEHUS CKOJBKCHHSL.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne paboOTBl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Onpenenenre padOThI CHIIBI YIPYTOCTH TpPU TOABEME Tpy3a C HCIHOIb30BAHUEM
HEIIOABUKHOT'O U ITOABUXKXHOT'O 6HOKOB.

M3y4yeHue 3aKkoHa COXpaHEHHSI SHSPTHH.

Pa3zgen 9. Mexannueckue KoJae0aHud U BOJIHBI.

KonebarensHoe JABHXXCHUC. OCHOBHEBIE XapaKTCPHUCTUKHU KOJIEOAHHIA: nepuon, 4acrtrora,
aMIUIMTYyaa. MarteMaTHYeCKU H pr)KI/IHHHﬁ MasATHHUKH. HpeBpameHHe OHCPIur IIpH

KOJIE0ATEIBbHOM JIBUKECHUU.
3aryxaromue Kojebanus. BeiHykaeHHbIe KojicOaHus. Pe3oHanc. MexaHMYeCKUe BOJHBIL.

CaoiicTBa MexaHnueckux BOJiH. [IpogonpHble U monepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacipocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPAOM Telle, CeCMUYECKUE BOJHBL.
3ByK. ['pomMKkOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. udpa3Byk u yapTpa3BykK.

Hemoncmpayuu.

1. HaGmronenue xonebaHuii Tel Mo JSHCTBUEM CHUIIBI TSXKECTH U CHITBI YIIPYTOCTH.

2. HaGmropenue koneOaHui Tpy3a HA HUTH U HA TIPYKHUHE.

3. HaGmoneHue BbIHYKACHHBIX KOJIeOaHUM U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEINN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYEeCKUH pe30HaHC.

Jlabopamopuwie pabomul u onvimot.

1. Ompenenenue 4acTOTHI U NEpHO/Ia KOJIEOAHNH MaTeMaTHYeCKOro MasiTHUKA.

2. OmnpezaeneHue 4acTOThI U NepHOJa KOJEOAaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHoja KoieOaHUM MOJABEIIEHHOTO K HUTU Ipy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH IEpHUOJA KOJEOaHUM MPY)KMHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TepHoJa KOJeOaHWI Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpUoja KoJeOaHWH MPYXKHUHHOTO
MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. W3mepeHue yckopeHUs! CBOOOIHOTO MaJIeHHUS.

Paszpgen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX

BonH. IlIkana OJICKTPOMArHUTHBIX BOJIH. Hcnons3oBanue SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM

CBs3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOCTBA CBETA.
Hemoncmpayuu.
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1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BouiHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomsl u onvinol.

1. H3ydeHue CBOICTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBbIe IBJICHUS.

JlyueBas monenb cera. Mcrounuku cera. lIpsmonuHelHoe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

ITpenomiienue cBera. 3aKoH IpeaoMiieHus cBeta. I1oHoe BHyTpeHHEe OTpakeHUE CBETA.

Hcnonp30BaHue TIOJHOTO BHYTPEHHEIO OTPAKEHUS B OIITUYECKUX CBETOBOAAX.

Junza. Xox nyued B numH3e. Omnrtudeckas cucrema (oToanmnapara, MUKpPOCKONA U
Teneckona. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1abHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. Ci0KeHHE CTIEKTPaTbHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

© PNV A WN R

[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuyenne n300paXkeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
ITpenomiieHue cBera.

OnTHyeckuii CBETOBOI.

Xon styueit B coOMparomiei JuHs3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[TosryueHnue n300paxeHU ¢ MOMOILBIO JIUH3.

[Tpuniun neifctBus doroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mopaens rna3sa.
11. PaznokeHue 6emoro cBera B CIEKT).

12. Ionyuenue 6eoro cBeTa Mpu CIOKEHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopmnwvie padbomuvt u onvimol.
1.
2.
3.

Nowuvk

HccnenoBanue 3aBUCUMOCTH yIJla OTPaKEHUsI CBETOBOTO JIy4a OT yIJia MaJleHHs..
N3yueHne xapakTepuCTHK U300pakeHuUs MpeMeTa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTiia MPETOMIIEHUSI CBETOBOTO Jydya OT yrjia MajgeHus Ha
TPaHUIIE «BO3LyX—CTEKIIO».

[Tomyuenue n300paskeHMit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHITBI COOMPAIOIEH JIMH3HI.
OnbITHI IO PA3JI0KEHHIO OEIOT0 CBETa B CHEKTP.

OnbITEl O BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOIEHUM Yepe3 IIBETOBBIC
(GUIBTPBI.

Pasznen 12. KBanTOBBIC SIBJICHUS.
OmneiTel Pesepdopna u nnanerapuas moaens aroma. Moaens atoma bopa. Mcnyckanue u

norJomeHue ceeta atoMoM. KBauTel. JInHelyaToie CIEKTPHI.
PagunoaktuBHOCTh. Anbda-, Oeta- U ramma-usznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas Mogmens aromMHoro sapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon

nmoJrypacmaja aTOMHBIX sIJIep.

Snepuble peakuuu. 3aKOHbI COXpPaHEHUs 3apsAJ0BOTO U MacCOBOTO YMCENl. DHEPIHsl CBSI3U
aToMHBIX siep. CBsi3b maccel UM 3Hepruu. Peaknuu cuHte3a u AeneHus sanep. Vcrounuku
sHepruu CoyHIA U 3BE3.
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Anepnas sHepreTuka. JleicTBUS paAMOaKTUBHBIX U3TyYEHUN HaA )KUBBIE OPTaHU3MBbl.
Hemoncmpayuu.

CrexTpbl U3JIy4eHUs U TIOTJIOIICHHUS.

CrieKTpbl pa3IMYHbIX Ta30B.

CnekTp Boaopoaa.

Habumonenune tpeko B kamepe BuibcoHa.

v wN e

Pabora cuéTunka HOHU3UPYIOLINX U3TYyUEHUI.
Perucrpanus uzinydeHus: npupoOAHBIX MUHEPAJIOB U MIPOTYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HaGmroeHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUCHHUS.

2. HccnenmoBanue TPEKOB: HM3MEpPEHUE SHEPTUM YACTULBI 1O TOPMO3HOMY IyTH (I10

dororpadusm).

3. HM3mepeHue paguoakTHBHOTO (hoHA.

IHoBTOpPHUTEJIHbHO-00001IAK0 NI MOLYJIb.

[ToBTOpUTENBEHO--0000MIAONNIT  MOAYJIh MpeAHAa3HA4YeH MJi1 CUCTeMAaTH3aluu U
00001IeHUsT TPEIMETHOTO COACPKAHUS U OIBITA ICATEIHbHOCTH, IPUOOPETEHHOTO MPU U3YICHUN
BCEro Kypca (hU3MKH, a TaKkKe ISl MOATOTOBKH K OCHOBHOMY TOCYJIapCTBCHHOMY 3K3aMEHY I10
busnke 151 00yUarOIMXCsl, BBIOPABIINUX 3TOT YU€OHBIHN MpeaMeT.

[Ipy w3ydYeHHWHM JAHHOTO MOJIYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BHJIBI
NESTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuYMBaeTCs JOCTHXKEHHE TMPEAMETHBIX U
METaNpPEIMETHBIX TIAHUPYEMBIX PE3yJIbTaTOB O0y4YeHHS, (POpMHpYyeTCs eCTECTBEHHOHAyJHAs
rPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCJICJOBAHMS SIBICHUM NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMU OOBSCHATh (U3NYECKUE SIBJICHHS, NPUMEHsS TMOJIy4YEHHbIC 3HaHUS,
pemarh 3aJa4k, B TOM YHCII€ KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIIANBHO AEATEIbHOCTHBINA XapaKTep TaHHOIO pas3zelia peaausyercs 3a C4ET TOoro,
YTO 00YyUaroIMecs BHIMOTHSIOT 3aaHus, B KOTOPBIX UM IpeJiaraeTcs:

Ha OCHOBE TMOJIYYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHATH (U3UYECKUE SBICHUS
B OKPY>KaIOIIEH NpUPO/Ie U MMOBCETHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJ/bl MCCIIEIOBAHUS (U3UUYECKUX SIBIICHUM, B TOM YHUCIE IS
MIPOBEPKH THIOTE3 U MOJYUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATH HAy4YHBIE OCHOBBI HAMOOJIEe Ba)XHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPAKTHYECKOTO HCIOJIb30BaHMUS PA3JIMYHBIX HMCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHa MIPEBPAILICHUS K COXPAHEHHS BCEX U3BECTHHIX BUIOB SHEPTHUH.
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2.Ilnanupyemble pe3yJbTaThl 0CBOeHHUSI Y4eOHOro npeaMeTa «PU3UKa» HA YPOBHE
OCHOBHOTO 0011€er0 00pa3oBaHus.

2.1 JUYHOCTHBIE PE3YJIbTATDI ocBoeHusi y4eGHOT0 mpeaMeTa.

W3ydyenue Qu3MKUu Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs HaIpaBICHO Ha
AOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMCTHBIX U MMPCAMCTHBIX 06pa30BaTCJIBHBIX PE3YJILTATOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuaromerocst 0yayT chopMUpPOBaHbI CIIEAYIOIINE JMYHOCTHBIE PE3YJIbTaThl B YACTH:
e 1) maTpHOTHYECKOr0 BOCTIMTAHMS:

® — IPOsIBJICHUE WHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (hu3mdeckon
HayKH,
® — [[EHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX--(DU3UKOB,;

e 2) rpa’maaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® — rOTOBHOCTb K aKTMBHOMY YYaCTHIO B 00OCYJI€HUHM OOIIECTBEHHO 3HAUYUMBIX M ITHYECKUX
po6JIeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKH;

® — OCO3HAHME BAKHOCTU MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JESATEILHOCTH YUYEHOTO;

e 3)»3cTeTHMYECKOr0 BOCIIUTAHMSL:

® — BOCHPUATHE ICTETHUYECKUX KauecTB (PM3NYECKON HAYKH: €€ TapMOHHYHOTO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HAaHME IIEHHOCTU (U3UYECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHWs MHDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEN COCTABIIAIOIIEH KYJIbTYPHI;

e — pa3BUTHE HAYYHOU JI0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON e TENbHOCTH;

e 5) ¢popmupoBaHus KyJAbTYpPbI 310POBbS H IMOIHOHAJIBLHOIO 0J1aronoJIyYns:

® — OCO3HaHME IIEHHOCTH 0€30I1acHOro oOpasa XKM3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IacHOro IOBEACHMS Ha TpaHCIOpTE, Ha JIOporax, C
ANEKTPUYECKUM U TETIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

e — chOpPMHPOBAHHOCTh HaBbIKA pe(eKCUM, MPU3HAHNE CBOETO IpaBa Ha OMIMOKY M TaKOro
K€ MpaBa y Jpyroro 4ejoBeKa;

e 6) TPYZ10BOIO BOCIIMTAHMSA:

® — aKTHBHOE YYacTHE B pEIICHHM MPAKTUYECKHX 3a/1ad (B paMKax ceMbH, 00pa3oBaTeNbHOU
OpraHM3aliu, Tropoja, Kpas) TEXHOJOTMYECKOW U  COIMaJbHOM HAaNpaBiIeHHOCTH,
TpeOYIOLINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUIA;

® — MHTEpEC K NPAaKTUYECKOMY U3yUEHHIO MPO(eccHii, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOTHYE€CKOT0 BOCIIUTAHUS

e — OpHEHTalus Ha NpPUMEHEHHE (QU3NYECKUX 3HAHWM A pelieHus 3agad B o0jacTu
OKpYy Karollel cpenbl, MIAHUPOBAHUS TOCTYIKOB U OLEHKHM MX BO3MOKHBIX MOCIEACTBHIA
TUISL OKPY KAIOLIEH Cpebl;

® — OCO3HaHHME II00ATBFHOIO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH X peIIeHus;

e 8) ajanTanuu K M3MEHAIOUUMCS YCJIOBUAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

e — noTpeOHOCTh BO B3aMMOJECHCTBHM MpPU BBHINOJHEHUH HCCIEIOBAaHUN U TPOEKTOB
¢bu3nvecKoil HaIPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTUX;
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e — [OBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NEATEIBHOCTD;

e — 1OTPeOHOCTH B (OPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM uucie (OPMYIHPOBATH HJEH,
MOHATUS, TUIIOTE3bl 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

e — Oco3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETEHUN HOBBIX (PM3UUECKUX 3HAHUM;

® — CTpeMJIEHHE aHAIM3UPOBAThH U BBIABIATH B3AUMOCBS3U IPUPO/IbI, OOIIECTBA U S3KOHOMUKH,
B TOM YHCJIE C UCIIOJb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX JEHWCTBUH C YYETOM BIIMSHUSA Ha OKPYKAIOIIYIO CpPELy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

2.2 METAIIPEJMETHBIE PE3YJIBTATDI ocBoenusi yuedGHOro npeamera.

B pesynbraTe OCBOGHHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocss OynyT chOpMUPOBAHBI MeTamnpeaMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHS, PETYISATUBHBIC YHUBEPCAIbHBIE YUeOHBIE ICHCTBHS.

Ilo3HaBaTe/bHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble joruyeckue AeicTBUs:
® BBEISIBIISITH M XapPaKTEPU30BaATh CYIIECTBEHHBIC IPU3HAKU O0OBEKTOB (SIBIICHUN );
® YCTaHABJIMBATH CYIIECCTBEHHBIA MPU3HAK KJIACCU(UKAIIMHA, OCHOBAHUS ISl 0000IIECHUS 1
CpaBHCHHS,
® BBISIBIISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHS B PacCMaTpUBACMbIX (haKTax, JAHHBIX H
HAOJTIOICHUSX, OTHOCSATIMXCS K (DU3UUCCKUM SIBIICHUSM;
® BBISIBIISITh  TTPUYMHHO--CJICJICTBEHHBIC CBSI3U TPH HM3yYeHUW (HU3HUSCKUX SBICHUH H
MIPOIIECCOB, JIeNaTh BBIBOJBI C WCIOJIH30BAHUEM JICIYKTUBHBIX W WHJyKTUBHBIX
YMO3aKTFOUCHH, BBIIBUTATh TUITOTE3BI O B3aUMOCBS3IX (PU3NYECKUX BEITNIHH,
® CaMOCTOSITEIbHO BBHIOMpATh CIOCO0 pelieHus yueOHol (u3nueckoit 3agaun (CpaBHEHHE
HECKOJBKMX BAapHAHTOB pEIIeHUsA, BBHIOOp Hanboiee NOAXOMASIMIET0 C Yy4E€TOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBbie ucciegoBaTebCKue AeHCTBUSA
® HICITOJTB30BATh BOIIPOCKI KaK MCCIIEA0BATEILCKUH HHCTPYMEHT TTO3HAHMS;
® [IPOBOJTUTH TI0 CAMOCTOSTEIHLHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIA (DH3NICCKHIA
AKCIIEPUMEHT, HEOOIBINIOE UCCIIeI0OBAaHNE (PU3NIECKOTO SIBICHHUS,
® OIICHUBATh HA NMPUMEHUMOCTh U JIOCTOBEPHOCTHh WH(OPMAIHIO, MOJYYCHHYIO B XOJE
WCCJICTOBAHMSI MITU DKCTIIEPUMEHTA;
® CaMOCTOATENBHO (DOPMYTHPOBATH 000OIIEHUS U BEIBOJIBI TI0 PE3YJIbTaTaM MPOBEIEHHOTO
HAOJTIOICHUS, OITBITA, UCCIIC/IOBAHHS,
® [[POTHO3UPOBATh BO3MOXKHOE JaJIbHEHIee pa3BUTHE (PU3NICCKUX IPOIECCOB, a TAKKE
BBIJIBUTATh TIPE/IIIOJI0KEHUS 00 MX PAa3BUTHHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
PabGora ¢ undopmanmeii:
® IPUMEHATh PA3MYHBIE METO/bI, MHCTPYMEHTBHl U 3alpoChl MPU MOHCKE U OTOOpe
WH(OpPMAIUK WM TaHHBIX C YIETOM MPEIIOKEHHON YueOHOW (PU3NUeCKON 3a/1a4u;
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® AaHAJM3MPOBATh, CHCTEMATH3MPOBAaTh M WHTEPIPETHPOBATH HWHQPOPMAIMIO DPa3IHMYHBIX
BUJIOB U (OPM IPE/ICTABIICHNUS;

® CAMOCTOSITEJIBHO BBIOMpATh ONTHUMAalbHYI0 (OpMy TpeAcTaBiIeHUs HHPOPMAIUUA U
WUTIOCTPUPOBATh pellaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOW
rpaduKoif 1 ©X KOMOMHAIIUSIMH.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe el CTBHA:

®B Xo/1e OOCYXIECHHS Y4eOHOro MaTepHuana, pe3yJbTaToB JaOOpPaTOPHBIX paboOT
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBaTh UJIEH,
HalleJIeHHBIE Ha PELICHUE 3aJa4ll U MOAep)KaHue 01aroxKenaTeIbHOCTH OOIICHHS;

® COIIOCTABIATh CBOM CYXJAEHHS C CYXICHHAMH JPYTUX YYaCTHHUKOB JHAaJora,
OOHapyXMBaTh Pa3JINUUe U CXOACTBO MO3UIIHIA;

® BEIPA)KaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

eyOJIMYHO  TPEACTAaBIATH  PE3YNbTAThl  BBHITOJHEHHOTO  (PM3MYECKOTO  OIBITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

® IOHUMATh U MCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW ¥ WHAMBHUIYaIbHOW pabOThI pU
peLIeHU KOHKPETHOH (PM3NUECKOM MPOOIEMBI;

¢ [[PUHUMATh 1M COBMECTHOM JESTEeIBHOCTH, OpPraHW30BbIBATH JCUCTBUS 1O €&
JOCTHKCHUIO: PACIPENENIATh PO, 00CYkKIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOM
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

® BEITIOJIHATH CBOIO 4YacTh pPa0OTHI, JOCTHrasi KadeCTBEHHOTO pe3yjbTaTra IO CBOEMY
HAINpaBJICHUIO U KOOPAMHUPYS CBOU JACHCTBHS C APYTUMH WICHAMH KOMaH]IbI;

® OIICHMBATh KaueCTBO CBOETO BKJIAZa B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIHHO
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusauus:
® BEISIBJIATH NMPOOJIEMBI B )KM3HEHHBIX W YYEOHBIX CHUTYalUsX, TPEOYIOMINX IS PEIICHHS
(bu3nyeCKuX 3HAHMIA;
® OPMEHTHPOBATHCS B PA3IUYHBIX MOJXOJaX TPUHATHA pelleHHd (MHAWBUIYAIbHOE,
NPUHSATHE PEIICHHS B TPYIITE, IPHHATHE PEIICHUH TPYTIOii);
® CAMOCTOSITEJIEHO COCTaBIISITh QJITOPUTM pelIeHHs (U3MYecKold 3ajadd WM TUTaHa
UCCIIIOBAaHUS C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MpeiaracMble BApUaHThI pEeIIeHU;
e /ieniaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.
CaMOKOHTPOJ/Ib, IMOLMOHATbHbII MHTE/JIEKT:
e 1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUM U MpeasaraTh IiaH €€ n3MEeHEeHMS,
© O0BSICHATD NMPUUMHBI JJOCTHKEHUS (HEJOCTHKEHHs) pe3yJIbTaToOB AEATEIbHOCTH, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;
® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (DPU3NYECKOTO
UCCIICIOBAaHUST WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYyaIIMii, yCTAaHOBJICHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;
® OIICHWBATh COOTBETCTBHE PE3YJIbTATa IIETH U YCIOBHUSIM;
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® CTaBUTH ce0s Ha MECTO JAPYroro 4elioBeKa B XOJI€ CIOpa WM JAUCKYCCUU Ha HAY4YHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

e [IpU3HABATH CBOE MpaBO HA OMMOKY MpH pemeHnH (U3NYECKHX 3a7ad WIH B
YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOro.

2.3 TIPEAMETHBIE PE3YJIBTATDI ocBoenusi yuedGHOro nmpeamera.

K xoHuy oOyuenuss B 7 Kjacce IpeIMETHbIE Pe3yibTaThl HA 0A30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTb Y 00YYAIOLINXCS YMEHHIA:

® ICTIOJI30BAaTh  MOHATHA: (U3MYECKHMEe W XUMHYECKHE SIBJICHHSA, HAONIOJICHHE,
OKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULIBI (PU3MUYECKUX BEIUYHMH, aTOM, MOJIEKYIIA,
arperaTHbI€ COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE, INPSMOJUHEHHOE),  TpaeKTopus,
paBHOAEHCTByOIAs cwia, aedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

e pa3nuyath SBICHUS (TUQQY3Hsi, TEIIOBOE NBM)KCHUE YACTHUI[ BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBU)KEHUE, MHEPLUs, B3aUMOJCHCTBUE TENl, PaBHOBECHE
TBEPABIX TEJI C 3aKpeIUIEHHOW OChbIO BpallCHMs, Iepefada JaBleHUs TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EepHOe JaBiIeHue, IJIaBaHue Tell, IPeBPaLeHUs
MEXaHUUYECKOW SHEPIUi) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MYECKHUX SIBICHHH B OKPYXKAIOIIEM MHpE, B
TOM 4uciie (PU3NYECKHE SIBICHUS B IMPHUPOAE: NMPUMEPHI ABHKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NEHCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABIEHHsS Ha XUBOW OpPraHU3M, IUIaBaHHE PbIO,
pblYary B Teje YeloBeKa, IPU 3TOM IEepeBOIUTHh MPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NUYECKUX SBIICHUII;

® OIIMCHIBATh M3YYEHHBIE CBOMCTBA Tel M (PU3UUECKHE SBJIECHUS, UCHOJIb3YS (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MyThb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YNPYTOCTH, CHUJla TSDKECTH, BEC Tesa, CUila TPEHHUs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TMOJIE3HOT0 JeHcTBUs
MEXaHHU3MOB, KMHETHYECKas W MOTEHLHUaJIbHAsl 3HEPIus), NPy ONHCAHUU IPaBUIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICI HCIIOIb3yEMbIX BEIMYUH, UX 0003HAYEHUSI U €IMHULIBI
(GU3NUeCKUX BENUYMH, HAXOTUTh (POPMYJIbI, CBS3BIBAIOIIME MAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEIMUYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEM
(bU3UYECKUX BEIIMYNH;

® XapaKTepU30BaTh CBOMCTBA TeJl, GU3NYECKUE SIBJICHUS U MPOLECCHI, UCIONb3Ys MpaBuiia
CJIOKEeHMsI CHJT (BJIOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pblyara (OJ0Ka), «30J0TO€ TMPaBUIO» MEXaHUKH, 3aKOH
COXpPAaHEHMsSI MEXaHMYECKOW SHEprHM, MPH 3TOM JIaBaTh CIOBECHYIO (DOpPMYJIMPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMATHUECKOE BBIPAKECHHUE;

© 00BACHATH (PU3NYECKHE SBJICHMUSI, POLIECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallUld  IPAKTUKO-OPHEHTUPOBAHHOTO  XapaKTepa:  BbIABIATE  IPUYHUHHO-
-CIICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIAaroB ¢ OMOpPOM Ha
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1-2 wu3yuyeHHBIX CBOWCTBAa (UIMYECKUX SBJICHUN, (PU3MYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

epemarh pacu€THBIE 3a7auyd B 1—2 JCWCTBUS, HCIONB3YS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBalOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajiW3a YCJIOBUS 3aJaud
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATH (U3NYECKHUE BEIMYMHBI B (HOPMYJIBl U
IPOBOJIUTH PAacy€Tbl, HAXOAUTh CIIPABOYHbBIC JaHHbIC, HEOOXOAMUMBIE AJS pELICHUs
3a[a4, OLEHUBATh PEATHCTUYHOCTD MOMYYCHHOHN (prU3nUecKol BEIIMUHMHEI,

® pacro3HaBarh NpoOJIEMbl, KOTOPhIE MOXHO PEIIUTH MPU MOMOIIH (PU3NIECKUX METOJIOB,
B OIMCAaHUM HCCIENOBAHUS BBIACIATH IPOBEPSIEMOE IPEANOIOKEHUE (TUIIOTESY),
pa3nnyaTth ¥ WHTEPIPETHPOBATH MOJTYUYCHHBIA PE3yJbTaT, HAXOAUTh OIIMOKH B XOJE
OIIBITA, JIeaTh BBIBOJBI 110 €I0 Pe3ysbTaTaM;

® [IPOBOJIUTH OMBITHI IO HAOIIOJEHUIO (PU3MUECKUX SIBICHUM WM (PU3NYECKUX CBOWCTB
Tesl:  (OpPMYIMPOBATh IPOBEPSiEMble MPEINONIOKEHUs, COOUpAaTh YCTAHOBKY U3
IPEI0KEHHOT0 000PY/JOBaHUS, 3alIUCHIBATH X0/ OINbITa U (JOPMYIUPOBATH BHIBOJIBI,

® BBLINIOJIHATH IPSIMBIE M3MEPEHUsI PACCTOSHUSA, BPEMEHHU, Macchl Tela, 00bEMa, CHUJIbI U
TEMIIEpaTypbl C HCIOJIb30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3AMHUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOW MOTPEITHOCTH U3MEPEHHUIA;

® [[POBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DU3NYECKON BEIUYMHBI OT APYrou ¢
MCIIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHU JBMKEHMsI TeJa, CHJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOILAAU
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT YAJUHEHMS MPY>KUHBI, BBITAJIKHUBAIOLIEH
CHIbl OT OO0BEMa MOrpyKEHHOM YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT IJIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TeJo,
YCIOBUH TJIaBaHMS TeJ, YCIOBHI paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCJENOBaHUs, COOMpaTh YCTAaHOBKY M  BBIOJIHSTH
U3MEpEeHUs, cleaysl MPeUIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOTYYEHHON
3aBHCUMOCTH (DU3MYECKMX BEIMYMH B BHJIE MPEUIOKEHHBIX TaONMMIl M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

® [IPOBOJUTH KOCBEHHbIE HW3MEpPEHUs (U3NYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUSI CKOJBXKEHHS, JAaBIECHUE BO3AYyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOIIAs Ha MOTPYKEHHOE B KUJAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIeAys MNPEeJIOKEHHON
MHCTPYKIIMU: TIPU BHIMOJIHEHUN U3MEPEHHI cOOMPaTh HSKCIEPUMEHTATIbHYIO YCTAaHOBKY
Y BBIUUCIISTH 3HAUEHUE NICKOMOM BEIIMUMHBL,

ecoOMOaTh MpaBWiIa TEXHUKU O€30MacHOCTH TNpuU paboTre ¢ J1abOpaTOPHBIM
000opyaOBaHUEM;

e yKa3blBaTh NPUHLUIBI JEHCTBHS TNPUOOPOB U TEXHUYECKMX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUYKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;

® XapaKTEepU30BaTh MPUHIIMIIBI JEHCTBHS U3yUYEHHBIX MPHUOOPOB U TEXHUUECKUX YCTPONCTB
C OMOpPOHM Ha WX OMUCaHUS (B TOM 4HMCIe: MOAIIUIHUKHA, YCTPOMCTBO BOJOMPOBOJA,
THJIPABIUYECKUN Mpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOW HAcoC, apeoMerp),
UCTONB3Ysl 3HAHHUS O CBOWCTBaX (PM3MUECKUX SIBICHUNA M HEOOXOAUMBIE (pU3UYECKUE
3aKOHBI ¥ 3aKOHOMEPHOCTH;
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® IPUBOJIUTH TpPHUMEPHl  (HAXOAUTh HMHPOPMAIMIO O TMpUMEpax) MPAKTHYECKOTO
UCIONIb30BaHUsl (DU3MYECKUX 3HAHUM B IOBCEAHEBHOM >KM3HHM ISl OOecreyeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU W TEXHUYECKUMHU YyCTPOIMCTBaMH,
COXpPAaHEHHs 370pOBbsi M COONIOAECHHS HOPM 3KOJOTMYECKOTrO IIOBEJIEHUS B
OKpYXaloIlei cpee;

® OCYIIECTBIIATh OTOOpP HUCTOYHMKOB HUHPopManuu B IIHTepHETE B COOTBETCTBHH C
3a/IaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U YTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICISATh HH(GOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEUUBON
WA MOXeET OBITh HEJJOCTOBEPHOM;

® ICTIOJIH30BATh NPU BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO JHUTEPATypy
($U3MUEeCKOro CcoAep)KaHus, CIOpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHMs WHGOpPMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

® co3/1aBaTh COOCTBEHHBIE KpaTKUE MUChMEHHBbIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIK (PU3UIECKOTO COJIEPKaHUs, B TOM YHCIE MyOJIUYHO AeNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHUI, IPU 3TOM
IpaMOTHO HCIOJb30BAaTh M3YyYCHHBIH TOHATHHHBIA ammapar Kypca (QH3HKH,
CONPOBOXAATh BBICTYILJIEHUE TPE3CHTALIUEH;

®[IpU BBLINIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUI pacrpenensTh 00S3aHHOCTH B
IPYIIIE B COOTBETCTBUHU C MIOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
NEHCTBUI, aJeKBAaTHO OIEHUBATH COOCTBEHHBIA BKIAJ B JEATEIBHOCTH TPYIIIHI,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K kxonny oOydeHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTb y 0OYYAOLINXCS YMEHUH:

® ICIIOJIB30BATh IOHATHUS: Macca W PasMEpPbl MOJIEKYJI, TEIUIOBOE IBHUKEHHE ATOMOB H
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIIMUECKHE M aMop(HBIE Tela,
HaCBILICHHBIN ¥ HEHACBILICHHBIN I1ap, BIAXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIA SJIEKTPUUYECKHUIN 3apsijl, dJIEKTPUIECKOE
1oJie, MPOBOJHUKU U JUAJIEKTPUKH, TOCTOSIHHBINA 3JIEKTPUYECKUH TOK, MarHUTHOE
oJIE;

epa3nnyaTh SBJIECHUS (TEIUIOBOE pACHIMpEeHHE M CXKaTue, TeIulonepeaaya, TEmIoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIAPDHBIE SBICHUSA, MCIAPEHUE, KOHICHCALNS,
IUIaBJICHUE, KpUcTaiu3anust  (OTBepJeBaHUE), KMIIEHHE,  TeIlonepenaya
(TEmIoNnpoOBOJHOCTh, KOHBEKIUS, W3JIy4Y€HUE), JIEKTpU3alus Tel, B3auMOJeHCTBHE
3apsAA0B, JEUCTBUS DIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJIEHCTBUE
MarHuToB, ACWCTBHE MarHUTHOIO IOJISI Ha NMPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
UHAYKIUSA) T0 ONHCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBIIEHUE M3YUEHHBIX (U3NYECKUX SIBICHUH B OKpY’KaloIleM MHpE, B
TOM 4ucie (U3MYECKHe SBJIEHUS B TNPUPOJIE: IOBEPXHOCTHOE HATSXKEHUE W
KallWUISIPHBIE SIBJICHUSI B TPUPOAE, KPHUCTAUIbI B mpupoae, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHE pPOCHI, TyMaHa, UHes, CHera,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OpPraHHU3MOB,
MarHuTHOE Mose 3eMid, Apeiid MOI0COB, pOJib MAarHUTHOTO MOJS Ul JKU3HM Ha
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3emJie, OJSIPHOE CHUSHUE, MIPU ATOM IMEPEBOJUTH MPAKTUYECKYIO 33aJauy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

® ONHCHIBATh M3yUCHHBIC CBOMCTBA TeN W (PU3UYECKUE SIBICHUS, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSISI SHEprus, KOJWYECTBO TEIUIOTHI, YAEJIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YZEJIbHAas TEIUIoTa
napooOpa3oBaHus, yleibHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIMEHT MOJIE3HOTO
JIEMCTBHS TEIJIOBOM MAIMHBI, OTHOCUTEJIbHAS BIIAXKHOCTH BO31yXd, JIEKTPUYECKUN
3apsl, CHUJla TOKa, OJJIEKTPUYECKOE HaIpsDKEHHUE, COINPOTUBIEHUE IPOBOJHUKA,
yAETbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIHOCTb JIEKTPHUECKOTr0 TOKa), IpH
ONKMCAHUU TMPABWJIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCIOJIb3YEMbIX BEJIUYHH,
0003HauCHHS ¥ eIUHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI (U3UYECKYI0 BEIUYMHY C JAPYTHMH BEIMYMHAMH, CTPOUTH Trpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUHH;

® XapaKTepU30BaTh CBOWMCTBAa Tell, (U3UYECKUE SIBICHUS U TPOIECCHI, HCIIOIb3YA
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOECHHS BEILECTBA,
IOPUHIIAIT CYNEPHO3UIMH Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa ans ywyacTka uenwu, 3akoH Jxoyns—JIeHna, 3akoH coxXpaHEHUs
DHEPTUH, MPH STOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3alUCHIBATH €r0
MaTEeMaTU4YeCKOe BBIPAXKEHUE;

® 00BACHATH (PU3MUECKHE MPOLIECCHI U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyaIlHii
MIPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepPa: BBISABIATH MPUUYUHHO-CIIEICTBEHHbIE CBS3H,
CTpOUTh OOBSICHEHHE M3 |—2 JOrMYecKux IIaroB C OMOpod Ha 1-2 WU3y4YeHHBIX
CBOMCTBa (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epemath pacuy€THble 3aJaud B 2—3 JE€HCTBUSA, WHCIOJIB3Ys 3aKOHBI U (HOPMYIIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBL: HA OCHOBE aHalM3a YCJIOBMS 3aJauyd
3aMMChIBaTh KPATKOE YCJIOBHE, BBIABISATH HENOCTATOK JAHHBIX JI PELICHUs 3a/1ayH,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE AJIs €€ PEelIeHus, IPOBOJUTh Ppacu&Thl U
CpaBHUBATh MOJIyY€HHOE 3HaUeHUE (PU3MUECKON BEIMYMHBI C U3BECTHBIMHU JTaHHBIMH;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU PU3NYECKUX METOJIOB,
UCIIONIb3YSl ONMCAaHWE UCCIIEOBAHUS, BBLICIATH MPOBEPSEMOE MPENIOJIOKEHUE,
OLICHUBATh MPaBUIIBHOCTH MOPSI/IKA MPOBEICHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;

® [IPOBOJIUTH OIBITHI 110 HAOJIIOICHUIO (PU3UUECKUX SBICHUN WIN (PU3NUYECKHX CBOUCTB Tel
(kanwIIspHbIE  SIBJIEHMS, 3aBHCHUMOCTBH JIaBJIEHHS BO3[yXa OT €ro oo0béma,
TEMIIEPATYPHI, CKOPOCTH MPOIIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3ITyUYEHUU OT LIBETA
u3Iyvamomeil  (moriomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIEPATypbl JKUIKOCTH U IUIOMIAgu €€ TOBEpXHOCTH, OJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsi/IOB, B3aUMOJICHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIM3alysl MArHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB, AEUCTBUSI MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUTraTENs
MOCTOSTHHOTO TOKa): (opMyIupoBaTh MPOBEpPSEMbIC MPEANOJIOKEHUs, COOUpaTh
YCTAaHOBKY M3 TPEUIOKEHHOTO O0Opy/lOBaHUS, ONUCBHIBATH XOJ OMbITA H
(dbopMyIMpOBaTH BHIBOABI;

® BBINIOJIHATE TPSIMBIE U3MEPEHMsI TEMIIEPaTypbl, OTHOCUTEIBHOW BJIAXKHOCTH BO3/YyXa,
CHJIBI TOKa, HANpSDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUYUKOB
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(U3NYEeCKUX BEIMYUH, CPAaBHUBATh pPE3YJbTAThl H3MEPEHUHl ¢ Y4YETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

® [I[POBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOU (DPU3NYECKON BEITUYMHBI OT APYroi C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIIEHMS IIPOBOJIHUKA OT
€ro JJIMHBI, IUIOLaM MONEPEYHOIo CEUEHUs M YJEIbHOIO CONPOTUBIICHUS BEIIECTBA
IPOBOJHHMKA, CUJIbI TOKA, UAYILEr0 Yepe3 NPOBOJHUK, OT HANPSHKEHUS HAa IPOBO/IHUKE,
UCCJIEJOBAHKUE I10CJIEI0BATEIbHOTO W IApaJUIE]IbHOTO COEJUHEHUM IPOBOJIHUKOB):
IUIAHUPOBATh HCCIIeI0OBaHMEe, cOOMPATh YCTAHOBKY M BBINOJHATH M3MEPEHHS, CIEHYs
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTAThl MNOJYyYEHHON 3aBUCUMOCTH B BUJE
TaOJIuI U TpaUKOB, AETATh BBIBOABI I10 pe3yJIbTaTaM HCCIIeI0BAHHUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEIUYMH (yAETIbHAsA TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJEIys
IPEJI0KEHHOW UHCTPYKIMH, U BBIYUCIISATH 3HAUEHUE BEJIMUNHBI;

ecoOmolaTh IpaBUJIa TEXHUKM Oe3omacHocTH mpu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepu30BaTh MPUHIIMIIBI IEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB
C ONOpPOM Ha MX OmucaHMs (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TMTPOMETP,
napoBasi TypOMHa, aMmIepMeTp, BOJbTMETP, CUETYMK 3JIEKTPUUYECKOW HHEpIruu,
AJIEKTPOOCBETUTENbHbIE NPUOOPHI, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE MPEAOXPAHUTENN, DJIEKTPOMArHUT, 3JIEKTPOJBUraTeNlb MOCTOSIHHOIO
TOKa), WCIONB3Yysd 3HAHUS O CBOMCTBAaX (PHU3MUECKUX SBICHHA M HEOOXOAUMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTENbHbIE NPUOOPHI IO
CXEMaM M CXEMaTUYHBIM PUCYHKaM (KUJKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPaHMsl, 3JIEKTPOCKOI, PEOCcTar), COCTABIAThH
CXEMBbI 3JIEKTPUUECKUX LIeTel C MOCIIeI0BaTeNbHbIM U NapauIeIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS SJIEMEHTOB IEKTPHUUECKUX LETeH;

®[IPUBOAMTH IpPHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TMpUMepax) MPAKTUYECKOrO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOM KHM3HM M OOecredyeHus
0€30IacCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOiCTBaMu,
COXpaHEHHs 370pOBbsi M COONIOACHHS HOPM DKOJOTMYECKOTrO TIOBEJIEHUS B
OKpYXaroIlei cpeae;

® OCYIIECTBJIATh MOUCK MH(POPMAILUU (PU3HUECKOro cojiepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHMs TOMOJHHUTEIbHBIX MCTOYHHUKOB BBIIEISATH
UH(OPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUHUBOI U MOKET OBITh HEIOCTOBEPHOM;

® ICTIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAyYHO--TIOMYJIAPHYIO JHUTEPATypy
(GU3NUECKOro Co/Aep)KaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMHU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUN U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

®Cco3/aBaTh COOCTBEHHBIE IHCHbMEHHBIE M KpaTKHE YCTHBIE cOOOIIeHHs, 00001as
MH(OPMALIMIO U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM YHCIIE
nyONIMYHO  TPEACTaBIATh  pe3yNbTaTbl MPOEKTHOM MM HCCIeN0BaTENbCKOM
JESATENIBHOCTH, TP 3TOM T'PAaMOTHO MCIIOJIb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapar
Kypca (pU3UKH, CONMPOBOXK/IATh BHICTYIUIEHUE NTPE3CHTALIUCH;
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eIIpU BBINOJIHEHHHM Y4YEOHBIX IIPOCKTOB M HCCIEIOBAHUH (DU3NYECKUX MPOLECCOB
pacnpenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHU C IOCTABJICHHBIMH 33JadaMH,
CIICIUTh 32 BBHINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B  JEATENBHOCTh  TPYMIbI, BBICTPAUBATH
KOMMYHHUKaTHBHOE B3aUMO/ICHCTBUE, POSIBIISSI TOTOBHOCTH pa3peIiaTh KOH(IUKTHIL.

K xoHiy oOyuenus B 9 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI

OTpakaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUN:

® ICTIOJIB30BATh TOHATHSA: CHCTEMa OTCYETa, MaTepualibHAsi TOYKA, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHHMUYECKOTO JIBMKEHUS, Nedopmanus (yrnpyras, IIacTHIECKast),
TpPEeHUE, LEHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh M MEPerpy3Kd, ILEHTP
TSDKECTH, aOCOJIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIOro Tea, pPaBHOBECHE,
MEXaHW4YeCKue KojeOaHWs W  BOJHBL, 3BYK, HH(pasByK H  yIbTPas3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTHh U
JATbHO30PKOCTh, CIIEKTPHl HMCITyCKaHUS M TOTJIONICHUs, anb(pa-, Oera- U Tramma-
U3JTy4eHHs, M30TOIIbI, SJePHAsl SJHEPTeTUKA;

e paznuuaTh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE IMPSIMOJIMHEHHOE JIBH)KEHHE,
PaBHOYCKOpEHHOE TPSMOJIMHEHHOE JBIKEHNE, CBOOOTHOE TTaJeHNe TeJ, PABHOMEPHOE
JBIDKCHHE TI0 OKPY)KHOCTH, B3aMMOJICHCTBUE TN, pEaKTUBHOE JBIIKCHUE,
KoyiebaTebHOe JBIKEHHE (3aTyXalolue W BBIHYXKACHHBIC KOJEOaHUs), pE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTpPaKEHHE 3ByKa, MPSAMOJIMHEHHOE paclpoCTpaHEeHHUE,
OTpa)XCHUE U NPEIOMIICHUE CBETA, OJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3I0KEHHUE
0enoro cBera B CIHEKTP U CIIOKEHHE CIEKTPAJIbHBIX LIBETOB, AMCIEPCHS CBETa,
€CTEeCTBEHHAs PaJMOAKTHBHOCTh, BOZHUKHOBEHHE JIMHEHYATOTO CIEKTPa H3ITyYSHHS)
M0 ONHCAaHUIO0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIHX
JaHHOE (prU3MUYEeCcKoe SIBICHUE;

® pacro3HaBaTh NPOSIBIEHUE M3yUYEHHBIX (U3NYECKUX SBICHUH B OKpYy’Karouiem mupe (B
TOM yHclie (U3NYECKHUEe SBICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABHKCHHE IJIAHET
CoJtHe4HOM CUCTEMBI, pEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 53XO, IIBETa TeJ,
ONTHYECKHE SBJICHUS B  TPUPOJAE, OWOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO H3IY4YEHUH, €CTECTBEHHBIH paJuOaKTUBHBIN
(GOH, KOCMHMUYECKHE JIy4H, pPaJUOAKTUBHOE H3JIy4eHHUE NPUPOAHBIX MUHEPANOB,
JIeicTBUE PaIMOAKTUBHBIX M3JIyYE€HHI Ha OPTaHWU3M YellOBeKa), IPU STOM IEePEBOANTH
NPaKTUYECKYIO 3a/a4y B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA (IIPH3HAKH)
(bu3nUeCcKuX SIBICHUIA;

® ONMCHIBATh M3yUYCHHBIC CBOMCTBA Tel W (U3UYECKUE SIBICHUS, UCIONb3Ys (U3NUECKUE
BEJIMYMHBI (CPEAHSsI U MTHOBEHHAs CKOPOCTh Tella MPU HEPABHOMEPHOM JIBHXKEHHH,
YCKOpEHHUE, MepeMelleHne, MyTh, YIJIoBas CKOPOCTh, CHUJa TPEHHUs, CUJIa YIPYTOCTH,
CHjIa TSDKECTH, YCKOPEHHE CBOOOIHOTO IMaJEHUs, BeC Teld, UMIYJIbC Tela, UMILYJIbC
CHUITBI, MEXaHMYECKasi padoTa ¥ MOIHOCTH, MOTCHIIMAIBLHAS SHEPTHUS TeJa, MOIHSATOTO
Ha/l TIOBEPXHOCTHIO 3€MJIM, MMOTEHIIMAIbHASI SHEPT U CKATOM MPYKUHBI, KUHETHYECKast
SHEprus, MOJHAasg MEeXaHWYecKas HSHeprus, MepuoJl M YacToTa KojebaHuH, JUIMHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIOMIICHUS
Cpezpl), TIPU ONMCAHWH TPABWIBHO TPAKTOBATh (PM3MUECKUI CMBICI HCIOJIB3YEMBIX
BEJIMYMH, OOO3HAYECHUS M eIUHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTHh (HOPMYJIHI,
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CBSI3bIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

® XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBJICHUS W IPOIECCHI, UCHOJB3Ys 3aKOH
COXpaHEHHs SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMII CYNEpPHO3ULUU CHIL,
HPUHIUI OTHOCUTENbHOCTHU ['anuies, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa,
3aKOHBl OTPAKEHHMsI M HPEJIOMIIEHUS CBETa, 3aKOHbl COXPAaHEHMs 3apsjoBOro M
MaccoBOI'O YHMCEJ TMpU SJAEPHBIX PpEaKUMsX, IpU 3TOM JaBaThb CJIOBECHYIO
(opMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MATEMAaTHUECKOE BBIPAKEHUE,

® 00BACHATH (PU3HYECKHE IPOLIECCHl U CBOWCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTyalui
NPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO--CIEICTBEHHBIE CBA3H,
CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOpPOM Ha 2—3 H3yYCHHBIX
CBOMCTBA (PU3NUECKUX ABICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pemiarh pacuéTHbIE 3a/1a4i (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCHOJIb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HENOCTAIOLIUE WU
30BITOYHBIE JTaHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC ISl PEHICHUS,
OPOBOIUTH PACYEThl M  OLEHMBATh PEAIUCTUYHOCTh IOJYYEHHOTO 3HAa4YeHUs
(bU3M4eCcKOil BETUUNHBL;

® pacro3HaBaTh NpoOIEMbl, KOTOPhIE MOXXHO PEIIUTH MPH MOMOIIH (PU3NIECKIX METOJIOB,
UCIIOJIb3YSl ONMCAHUE UCCIIEOBAHUS, BBIICIATH IPOBEPSEMOE IPENIIOJIOKEHUE,
OLICHUBATh MPABHJIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAHUS, JeNaTh BBIBOJIBI,
MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHUH U OIIBITOB;

® [IPOBOJIUTH OIBITHI 110 HAOJIIOICHUIO (PU3UUECKUX SBICHUN WIN (PU3NUYECKHX CBOUCTB Tel
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHsI PHEPruH, 3aBUCHUMOCTb
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT MaccChl rpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJI€OAHUMN, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, pa3JIOKEHHE Oelloro cBeTa B CIEKTpP, U3Y4YEHHE CBOMCTB H300pa)kKeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHMsl MpeaMmera B coOMparoliel JIMH3E,
HaOJIOIeHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB H3IYUYEHMsI): CaMOCTOSITENIBHO
coOuparh yCTaHOBKY U3 H30bITOYHOTO HabOpa 000py10BaHMsl, OUCHIBATH X0/ OIBITA U
€ro pe3yJIbTaThl, (HOPMYITUPOBATH BHIBOIHI;

® [IPOBOJIUTh TNPH HEOOXOAMMOCTU CEpUI0 MNPSAMBIX H3MEPEHUH, Ompeenss cpenHee
3Hau€HUE H3MepsieMOl BeIMUMHBI ((POKYCHOE pACCTOSTHUE COOMpAroLIeil JIMH3HI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENIBHOTO Mpudopa);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX H3MEpPEHUH (3aBUCUMOCTh MYyTH OT BPEMEHH IMIPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TMepuojia KojlebaHui MaTreMaThdecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHUS CBETAa OT yIjia MaJeHUs U
yIia IpeJoMJIeHUsl OT yria MaJieHus): IJIaHUpPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUpPOBaTh pe3yJdbTaTbl MOJYYEHHOM  3aBUCHUMOCTHU
¢u3nUecKux BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3yibTaTaMm
HCCJIEJIOBAHMUS,

® [IPOBOJINTh KOCBEHHBIC W3MEpeHUs (U3NYECKUX BEIWYUH (CPEmHSsA CKOPOCTh U
YCKOpEHHUE Tejla MPU paBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOAHOIO MaJeHUs,
KECTKOCTh MPYKUHBI, KOADOUIIMEHT TPEHUS CKOJBKCHUS, MEXaHWYecKas pabora u
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MOIIHOCTb, 4YacTOoTa M TMepHoA KoneOaHWH MaTeMaTHYeCKOro MU IPYKUHHOIO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, PaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh IKCIEPUMEHTAJIBHYIO YCTAHOBKY M BBIIIOJHSTH
U3MEpEeHus, cilenys NPesIoKEHHON MHCTPYKIMH, BBIYMCIATh 3HAYEHHUE BEJIMYMHBI U
aHAJIM3UPOBaTh IIOJIy4EHHbIE pE3ylbTaThl C Y4YETOM 3aJ@HHOM IOIPEIIHOCTH
U3MEPEHU;

ecoOmoiaTh TIpaBWIa TEXHUKH Oe3omacHOcTH mpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

® pa3In4yaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX GU3UUECKUX MOJIENIeN: MaTepuallbHas TOUKa,
aOCONIOTHO TBEPAOE TEJIO, TOYEUHBIM MCTOYHMK CBETa, Jyd, TOHKas JIMH3A,
IUTaHETapHasi MOJIeNIb ATOMA, HyKJIOHHAsi MOJIeJIb @aTOMHOTO S/pa;

® XapaKTepu30BaTh MPUHLHUIIBI 1EHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB
C Omopo Ha HUX OmNMcaHWs (B TOM 4YHCIE: CHHMJIOMETP, HATYMKU IOJI0KEHUS,
pacCTOSHUS M YCKOPEHHMsI, PaKeTa, 3X0JIO0T, OUKHU, IIEPUCKOII, (poToanmnapaT, ONTHYECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuibcoHa), wucrosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SBICHUI U HEOOXOIUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

® [ICTI0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKH H3YyYEHHBIX TEXHHUUYECKUX YCTpPOICTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOIMUECKHUX IMPOLECCOB IPH  PELICHUU
y4eOHO-NIPaKTUUECKUX 3a/1a4, ONTUYECKHE CXEMbl Ul IOCTPOEHUS M300pakeHuil B
IJIOCKOM 3€pKajie ¥ coOuparoIen JI1H3E;

®[IPUBOANTH TPHUMEPHl (HAXOOUTH HMH(POpPMAIMIO O TpUMepax) MPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEAHEBHOW KHM3HHM MJIsi OOECIeUYeHUs
0e30macHOCTH NpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpAaHEHMs 3/I0pOBbSI M COOJIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIleH Cpeae;

® OCYILIECTBJIATh TMOUCK MHpOpMAnMK (¢u3nyeckoro cojaepxkanuss B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs. TOUCKOBBIM 3allpoCc, HAXOMUTh IYTH OIpPEAEICHUs
JIOCTOBEPHOCTH TIOJIYYeHHOW WH(GOpPMAIMM Ha OCHOBE WMEIOIIUXCSA 3HAHUW U
JIOTIOTHUTEIbHBIX HICTOYHHUKOB;

® ICTIOJIb30BATh IPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJIAPHYIO JHUTEPATypy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIAJeTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

® co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIEHNS Ha OCHOBE MH(GOpMaIUU U3
HECKOJIbKUX HCTOYHUKOB (PHU3UYECKOTO COJAEp)KaHUs, NYyOIMYHO TMpPEeaCTaBIsATh
pe3yNbTaThl MPOEKTHOM WM HCCIIEI0BATENIbCKON NIEATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIMOJIb30BaTh HM3YYCHHBIM TMOHATUHHBINA ammapar M3ydyaeMmMoro pasjena (U3uKd U
COIIPOBOKJAaTh BBICTYIUIGHHWE IMpe3eHTalel ¢ y4éToM OCOOEHHOCTEH ayauTopun
CBEPCTHUKOB.
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3.TemaTuyeckoe MIIAHUPOBAHUE
7 knacc (2 gaca * 34 nenenu=68 4acos)

Ne
n/n

HaumeHoBaHue pa3/ie/ioB U TeM KoanuecTtBO
NPOorpamMmmMbl JacoB

Pasznen 1. ®u3uka u €€ poJib B IO3HAHUYU OKPYKAKOIIEro MUPa

DJIeKTpPOHHbIe (LM (PpOBbIE)
o0pa3oBaTe/IbHbIE pecypChl

11 ®dusnka - HayKa o MPUPOJIe 2 bubnurorexa LHOK
- Y pHpOA https://m.edso0.ru/7f416194
Bu6muotexa [JOK
H PrsICeme e 2 https://m.edso0.ru/7f416194
1.3 EcTecTBEHHOHAYYHBI METO ITO3HAHUS 2 Bub6smorexa IIOK

https://m.edsoo.ru/7f416194

Pa3zneun 2. IlepBoHayasibHble CBeJI€HUS 0 CTPOEHMH BelleCTBA

2.1 Crtpoenue BemecTna 1 Bubmmorexa LIOK
https://m.edsoo0.ru/7f416194
29 JIBM>KeHUE U B3aMMOJICHCTBUE YaCTHII 5 bubmorexa LIOK
BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbple COCTOSIHHS BEIIECTBA 2 brbmmorexa LIOK
https://m.edsoo0.ru/7f416194
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
3.1 MexaHn4deckoe OBUKEHUE 3 bubmmorexa LIOK
https://m.edsoo0.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 bubmmorexa LIOK
’ ’ https://m.edsoo0.ru/7f416194
3.3 Cwita. Bune! cun 14 bubmioreia LIOK
https://m.edsoo.ru/7f416194
Pasnea 4. laBnenue TBEPABIX TeJl, :KUAKOCTEH M ra30B
b1 | ot o o s BumorerallOK
’ https://m.edsoo.ru/7f416194
razamu
4.2 JlaBiaeHHe KUJIKOCTH 5 bubmorexa HOK
https://m.edsoo.ru/7f416194
bubnuoteka [JOK
43 ATMocpepHOe AaBiICHHe 6 https://m.edséf).ru/7f416194
44 JleicTBUE )KUJAKOCTH U Taza Ha 2 bubmuoreka [{OK
HOrpy>kEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Paznea 5. PaGora u MomiHOCTh. JHEprus
bubmuoreka [{OK
>1 Pabora 1 MonmOCTE 3 https://m.edS(])lo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 Bubmmorexa HOK

https://m.edsoo.ru/7f416194
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bub OK
5.3 MexaHnuecKasi SHeprus 4 " H_HOTeKa 1
https://m.edsoo.ru/7f416194
PezepBHOE Bpemst 3
68
OBLIEE KOJINYECTBO YACOB 11O
IPOIPAMME KOHTPOJIbHBIX PadoT-3, J1a00paTOPHBIX padoT-

12.
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8 KJIACC (2 vaca * 34 nenenn=68 4acoB)

Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTPOHHbBIe (LM (pPOBbIE)
KoandecTBoO
n/n TeM MPOrpaMMbl oOpa3oBaTe/ibHbIE pecypchl
4acoB
Pa3pen 1. TenioBblie iBJICHUSA
1.1 CTpoeHHe 1 CBOMCTBA BEILIECTBA 7 bubmmorexa [IOK
) TPOEHUE U CBOICTBA B TB
p B https://m.edsoo.ru/7f4181ce

bubnuoreka IIOK

1.2 TennoBsie porecchl 21 1

Pasznen 2. 3J1€KTpI/I‘leCKI/Ie U MAarHuTHbBIC SIBJICHUA

https://m.edsoo.ru/7f4181ce

SHGKTpI/ILIeCKI/IC 3apsabl.

bu6mmoreka [IOK

2.1 ijf: ;ﬁgg:;lci;;ga o ! https://m.edsoo.ru/7f4181ce
99 [ToCTOSAHHBIN JIEKTPUUECKUI 20 bubnnoreka [JOK

' TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK

2.3 Martiriibe ABeHHS 6 https://m.edsg).ru/7f418lce
24 DNeKTpOMarHuTHast MHIYKIUS 4 bubmorexa HOK

https://m.edsoo.ru/7f4181ce

PezepBHOE Bpemst 3

OBLIEE KOJIMYECTBO YACOB 11O

ITPOI'PAMME

68

KOHTPOJIbHBIX PadoT-3, 1a0opaTOpHBIX padoT-

14,5.
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9 KUIACC (2 gaca * 34 nenenu=68 4acoB)

No 1i/m HaumenoBanue pasgenos  KoauvecTBo DJIeKTpOHHbIe (LM (ppoBbIE)
U TeM MPOrpaMmbl JacoB o0pa3oBaTe/ibHbIE PeCYpPChI
Pa3pen 1. Mexann4deckue siBJIeHUSA
11 MexaHnueckoe IBIKEHUE U 10 bubnmoreka [IOK
CIIOCOOBI €ro ONMMCAHHUs https://m.edsoo.ru/7f41a4a6
12 B3anmoneiictBue Ten 20 ]P?tl/tlgjs]:I;I/(r)rle:jaS(I)_})(.)rIlf/? 4124236
bu6nmmoreka [IOK
13 3AKOHBI COXpAHEHHS 10 https://m.edsc];}).ru/7f41a4a6
Pa3gen 2. Mexann4deckue KoJ1e0aHUA ¥ BOJHBI
bu6nmoreka [IOK
2.1 MexaHn4ecKue KoaecOaHus 7 https://m.edsoo.ru/7f41ada6
bubmunorexa IJOK
2.2 MexaHuueckre BOJIHBL. 3BYK 8 htts://m.edso0.ru/7f41a4a6
Pazjen 3. DiieKTpoMarHuTHoe 1noJie u
3JIEKTPOMATHUTHbIE BOJHBI
31 DIIEKTPOMAarHuTHOE IOJIE U 6 Bu6mmorexa [IOK
9JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Pasznen 4. CBeToBbLIE SIBJICHUS
41 3aKOHBI pacpOCTPAHEHUS 6 bubnmnorexka HOK
cBera https://m.edsoo.ru/7f41a4a6
42 JIMH3BI U ONTHUYECKHE 5 bu6nuoreka [IOK
npruOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Genoro ceera B 3 bubmuorexa [JOK
CIIEKTp https://m.edsoo.ru/7f41a4a6
Pa3nea 5. KBaHTOBBIE SIBJIECHUSA
51 Hcnyckanue u normnouieHue 4 bubnmnorexka HOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHne aTOMHOTO spa 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
53 SnepHbie peakuu 7 bubmmorexa HOK

https://m.edsoo.ru/7f41a4a6

Pasnea 6. [loBTopuTtenbH0-00001a101M I MOAYJIb

6.1

[ToBTOpenue u 06o0IIeHNE

coJiepKaHus Kypca QU3UKH 32

7-9 kiacc

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

OBIIEE KOJIMYECTBO YACOB

ITO TPOI'PAMME
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