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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOIO 0O0IIero oOpa3oBaHHs COCTaBlIeHA Ha
OCHOBE TIOJIOKECHUH W TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOl mporpamMmel, mpenacraBieHHblx B DPI'OC 00O, a Takxke ¢ y4€ToM
dbenepanibHON paboueld mporpamMmbl BocnuTaHuss v KoHUENUMM TpernojaBaHus y4deOHOTO
npenmeta «OU3nKay.

Conmepxanue  mporpaMMbl 1o (U3MKE ~ HANpaBIeHO  Ha  (OPMHPOBAHHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYaIOIIUXCS W OpraHu3aluio H3ydeHUs (U3HKA Ha
JeSITeIbHOCTHON OocHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanuzauuu  TpeboBanuit ®I'OC OOO K mnIaHUPYeMBIM JIMYHOCTHBIM U
METanpeMETHBIM  pe3yjibTaTaM  OOydeHHs, a  TaKkKe  MEXIPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30oBaHMsL.

[Iporpamma mo ¢u3MKe yCTaHABIUBACT paclpelesieHue y4eOHOTO Marepuana Mo ToaaM
oOyuenus (o Kjaccam), MpeajiaraeT MNPUMEPHYIO TIOCIEI0BAaTENIbHOCTh HM3YUEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEJAMETHOTO COJECpXKaHUS U Y4E€Te BO3PACTHBIX
0COOCHHOCTEH 00yJaromMXCsl.

[Iporpamma o ¢usmke pazpaboTaHa C IETbI0 OKa3aHU METOIMYECKON MOMOIIN YUUTEIIO
B CO3IaHUU paboueil MPOrpaMMBbI 10 Y4eOHOMY MpPEIMETY.

OwusnKa SBIACTCS CHCTEMOOOPa3yIOINM ISl €CTECTBEHHO-HAYYHBIX YI€OHBIX MPEIMETOB,
MOCKOJNIbKY (PU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueit, acTpoHOMHUEH U (QU3NIECKON reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MPEeIoCTaBisgeT HaumOojee sICHble OOpa3lpl MPUMEHEHHsS HAy4YHOTO METOoja
MIO3HAHUS, TO €CTh CII0C00a MOMYYESHUST JOCTOBEPHBIX 3HAHUI O MUPE.

Opna w3 THaBHBIX 3a7a4 (pU3NYECKOro 00pa3oBaHUSl B CTPYKType oOIiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW T'PaMOTHOCTH M HWHTEpeca K HayKe Yy
00yJaromuxcs.

WN3yuenne ¢usukn Ha 0a30BOM YpOBHE IMPEANOJIaraeT OBJAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLIUMHU €CTeCTBEHHO-HAYUYHYI0 TPAMOTHOCTb:

o HAy4YHO OOBSCHATD SBIICHUS;

L4 OLICHHUBATBh U IIOHUMATb 0COOEHHOCTH HAy4YHOI'O UCCIICAOBAHUAA,
o HHTCPHNPETUPOBATL NAHHBIC W HCIIOJIB30BATb HAYYHBIC JOKA3aTCIIbCTBA JISA ITOJYUCHUS
BBIBOIOB.

Llenu u3yuyeHust QU3MKU HA YpOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEICICHBI B
Konuenmuu npenoxaBanust yueonoro npeamera «dusuka» B 00pa3oBaTeIbHbIX OpraHU3aLMIX
Poccuiickoit ®enepauuu, peanu3ylmUX OCHOBHbIE 00I11€00pa3oBaTe/IbHbIE IPOTrPaMMBI,
yTBepkAEHHONW pemieHneM Kosernum MunncreperBa npocsenieHuss Poccuiickonn @enepannu
(mpotokoun ot 3 nekadbps 2019 r. Ne [1K-48H).

Henu nzydyenus PpU3nKu:

o npuoOpeTeHne HHTEpeca U CTPEMIICHUS 00yJaroMUXCs K HAyYHOMY H3y4SHHIO IPHPOJIBL,
pa3BUTHE UX UHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

o pa3BUTHE INPEACTABICHUH O HAyYHOM METOAE€ IMO3HAaHuA U (HOpMHUpPOBaHME
UCCIIEI0BATEIbCKOTO OTHOILEHUSI K OKPY>KAIOLLUM SIBJICHUSIM;

o (dbopMHpOBaHHE HAYYHOI'O MHPOBO33PEHHUS KaK pe3yjbTaTa W3y4eHHUS OCHOB CTPOEHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

o dbopmMHupoBaHHE TPEACTABICHUNA O PONM (PU3MKH JJIsl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

o pa3BUTHE MPEACTaBICHUI O BO3MOXKHBIX cdepax Oyaymed npodeccuoHalIbHON

NeSITEIbHOCTH, CBSI3aHHOW C (DM3MKOHM, IMOATOTOBKA K JajbHEWIIeMy OOYYeHHIO B 3TOM
HaIPaBJICHUU.



I[OCTI/I)KGHI/IG ATUX LieleH IIporpamMmel I10 (1)I/ISI/IK6 Ha YPOBHC OCHOBHOI'O 06mero 06p330BaHI/I${
o0OecreynBacTCs PECIICHUEM CIICAYIOINX 3adaY:

. pUOOpETEHNE 3HAHUM O IUCKPETHOM CTPOEHMHM BEIIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
JEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHne yMEHUW  ONUCHIBAaTH W OOBSCHATh  (PU3MUECKUE  SBICHHUS C
MCII0JIb30BaHUEM IOJYyYEHHBIX 3HAHUM;

o OCBOEHME METOJ0OB pELICHHUs IPOCTEHIIMX PAacU€THBIX 3aJad4 C HCIOJIb30BAHUEM
(¢u3nIecKUX MOIeNel, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

. pa3BUTHE YMEHU HAOII0AaTh IPUPOIHEIE SIBIICHUS M BBIIOIHATH ONBITHI, JJA0OPATOPHBIC
paboThI U SKCIIEPUMEHTANIbHBIE UCCIIEI0BaHMs C UCIIOIb30BAaHUEM U3MEPUTENIbHBIX IIPUOOPOB;

o OCBOGHHME MNPUEMOB paboThl ¢ HHpoOpManued (QU3MUECKOro COJEepkKaHUs, BKIIOYAs

UHPOPMAITUIO O COBPEMCHHBIX JOCTI)KCHHUSX (DH3WKH, aHAIM3 W KPUTUYCCKOE OIICHWBAaHUE
uHbopmanuu;
o 3HAaKOMCTBO €O cepaMu MpodecCUOHATBHOM ACITEIbHOCTH, CBSI3aHHBIMH C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU Ha JTOCTIKEHUSAX (PH3UUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUS
otBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEII0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIENIO).



COJEP)KAHUE OBYYEHUA

7 KUIIACC

Pa3znen 1. ®usuka u eé poJib B IO3HAHUH OKPYKAIOLIEro MUPA.

®usnka — Hayka o npupoje. SBnenus npupoxasl. Gusndeckne SABICHUA: MEXaHUYECKUE,
TEIJIOBBIE, FIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenUUMHBL M3MepeHnue ¢usudeckux BenuunH. Dusnyeckre MPHOOPHI.
[TorpemHocTs u3MepeHuil. MexxayHapoiHasi CUCTeMa €IMHMII.

Kax ¢usuka m apyrue ecrecTBeHHblE HAyKH H3ydaloT HpUpoAy. EcTecTBEeHHO-Hay4yHBIH
METOJl TO3HAaHMs: HAOJIOJCHHE, IOCTAHOBKA HAyYHOTO BOIMPOCA, BBIABI)KEHHUE THIIOTE3,
HKCIEPUMEHT IO IPOBEPKE TIHUIOTE3, OObsAcHeHHue HalOmogaemMoro spiaeHus. OmnucaHue
bu3nYECKUX SABICHUHN C OMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, SJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBICHMUS.

2. ®wuznyeckue MpuOOPHI U MPOLEAYPa MPSMBIX U3MEPEHUI aHAJOTOBBIM M IH(PPOBBIM

puoOpOM.

Jlabopamopusie pabomsl u onvimol.

Omnpenenenue HEeHbl JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO MPHOO0pA.
H3mepenue paccTosHUM.
N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.
Onpenenenue pasMepoB MaJIbIX TEN.
N3mepenne teMrmepaTypbl MOpH IOMOIIM KUIAKOCTHOTO TEpMOMETpa U JaT4yHKa
TEMIEPATYPHI.
6. llpoBeneHue wucciieqoBaHUA IO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIApUKA,
MYIIEHHOTO TOPH30HTAILHO, TEM OOJIBIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJIE€HUS 0 CTPOCHUN BellecTBA.

CrtpoeHue BellecTBa: aTOMbl MU MOJEKYJbl, MX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBukenue wvacTtull BemiecTBa. CBSI3b CKOPOCTHU JBUKEHHSI 4YaCTUL[ C TEMIEpPaTypoil.
BpoynoBckoe nBwkenue, nuddysusa. BaummopeicTBue YacTHIl BELIECTBA: MPUTSIKEHHE U
OTTaJIKUBaHUE.

ArperatHple COCTOSIHMSI BELIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTammyeckux) Teia. B3auMocBs3b MeXy CBONCTBAaMH BEUIECTB B PA3HbIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenne OpOYHOBCKOTO ABM)KCHHUS.

2. Habmognenue nuddysuu.

3. HaGmroneHnue siBieHUN, OOBSICHSIOIMMXCS NMPUTSHKEHUEM WM OTTAJIKMBAaHUEM YaCTHULL

BEILECTBA.

Jlabopamopnusie pabomsl u onvimol.

1. Ouenka tuameTpa aToMa METOJIOM PAIOB (C UCTIONB30BaHUEM (GoTorpaduil).

2. OmbITHI IO HAOTIOACHHUIO TEIIJIOBOTO PACIITUPEHHUS T'a30B.

3. OnbIThl 1O OOHAPYKEHUIO JEUCTBUS CUI MOJIEKYJISPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:xenune u B3auMoeiicTBe TeJl.

Mexannyeckoe aBukeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBH>keHHE. CKOpOCTb.
Cpenssist cKopocTh IPY HEPAaBHOMEPHOM JBUKEHUU. Pacy€r myTu ¥ BpeMeHH JIBUKEHUSI.

SIBneHue wHepnuu. 3aKOH HHepuMU. B3aumoneicTBuUEe Tell Kak NPUYMHA HU3MEHEHUS
CKOpOCTH JBMXEHHS Teld. Macca kak Mepa umHepTHOCTH Tena. IlnotHocth BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B JUHUIIE 00bEMa BEIIECTBA.

bk W=



Cuna kak XapakTepucTuka B3aummojeiictBus Tei. Cuna ynpyroctu u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAUHAMOMETpa. fIBieHHME TArOoTeHUs U cuia TsxectH. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocTh. CrojkeHue CHIl, HallpaBJICHHBIX IO
onHOI npsimoii. PaBHozelicTBytomas cuil. Cuna TpeHus. TpeHHe CKOJbKEHUSI U TPEHUE MOKOS.
TpeHue B mpupojie U TEXHUKE.

Hemoncmpayuu.

Habmonenne MmexaHU4eckoro IBUYKEHUS Tena.
N3mepenue ckopocTy MPsIMOJIUHENHOTO ABUKEHHUS.
Habmronenue siBieHUsI HHEPIIUH.
Haburonenre n3MeHeHus: CKOpOCTH MPU B3aUMOIEHCTBUH TEJL.
CpaBHeHue Macc Mo B3aUMOJICHCTBHUIO TEl.
CrnosxeHue cuil, HalpaBJICHHBIX 110 OJJHOM MPSMO.
Jlaﬁopamopnbte paodomot u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBHMKEHUS (IapUKa B KUJIKOCTH, MOJENU
ANEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).
2. OmpeneneHue CpeiHEH CKOPOCTH CKOJNBXKEHHS OpycKa WM IIapuKa IO HAKIOHHOW
TJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsKeHHs (IedopMalii) MPYKUHBI OT
IIPWIOKEHHOM CHJIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tena U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIUUEHU JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT o0béma, Temnepatypsl. [lepenava naBnenus TBEPABIMU TeIaAMH, KHUAKOCTIMU
u razamu. 3akoH Ilackans. [lHeBMaTnueckue MamvHbl. 3aBUCUMOCTh JABJIEHUS KUAKOCTU OT
ryounbl.  ['mppocratmueckuit  mapagokc. CooOmarommecs cocyabl.  ['mapaBnuueckue
MEXAHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CylIeCTBOBAaHUS BO3IYLIHOM
o6onoukn 3emnu. Onbit Toppuuennu. M3mepenue atmochepHOro naBiieHUsA. 3aBUCHMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleiicTBHE )XKUKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJo. BeITankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpauuu.

R
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1. 3aBuCHMMOCTb JJaBJI€HMs raza OT TEMIEPATYPHI.

2. Ilepenaua naBieHUs KUIKOCTHIO U Fa30M.

3. Coolmaronirecs: CoCy/Ibl.

4. T'uapaBIMyYECcKUM mpecc.

5. TlposiBnenue neicTBust aTMOC(HEPHOTO JABICHUS.

6. 3aBUCHMMOCTb BBITAJKUBAIOIIEH CHIBI OT OOBEMaA MOTPYXKEHHOW YacTU Tena U
MJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIECH CUIIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcinoBue 1maBaHus TeJ: IUJIaBaHUE WM TOTPY)KEHHME Tel B 3aBUCUMOCTH OT
COOTHOILIEHHUS IIJIOTHOCTEH TEIa U JKUIKOCTH.

Jlabopamopusie pabomsl u onvimol.

1. HccnepoBaHue 3aBUCHUMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHONU B KHUAKOCTh
YacTH TelIa.

2. OmnpeneneHne BBITATKUBAKOIICH CHJIbI, JCHCTBYIOIIEH Ha TeENO, MOrPYyKEHHOE B
JKHIKOCTD.



3. IIpoBepka HE3aBHCUMOCTH BbITAJIKHUBAIOLIEH CHIIbI, JCUCTBYIOIIEH Ha TEIO B
AKHUJKOCTH, OT Macchl Tela.

4. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHUJIbI, IEUCTBYIOIIECH Ha
TEJIO B )KHMJKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTh YacTH TeJa U OT IJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYUPOBAHHUE JIOAKH M OINpEIEIcHUE €€

rPy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTD. JHeprus.

Mexanunyeckas padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKJIIOHHAS TUIOCKOCTh. [IpaBriio paBHOBecHs phryara.
[IpumeHneHue mpaBuia paBHOBECHs pblyara K O10Ky. «3onoTtoe mpaBmiio» mexaHuku. KIIJ]
IPOCTBIX MEXaHU3MOB. IIpocTbie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunermueckas u mnoreHuuanbHass sHeprus. [IpeBpamienue
OJIHOTO BH/Ia MEXaHUUYECKON 3HEPTUHU B JAPYroil. 3aKOH COXpaHEHUS IHEPIHH B MEXAHUKE.

Hemoncmpauuu.

1. TIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomot u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHHS IPU PABHOMEPHOM JBW)KEHMM Tella IO

TOPU30HTAIILHOM TOBEPXHOCTH.

2. HccnenoBaHue ycaoBUIl paBHOBECHS pbluara.
N3mepenne KIIJI HakTOHHOM MJIOCKOCTH.

4. H3yudeHue 3aKOHA COXPAHEHUS MEXAHUYECKOM dHEPTUu.

(98]
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Pa3nes 6. TenJioBble siBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOM TEOpUU CTpOeHUs BellecTBa. Macca
U pa3sMepbl aTroMOB U MoJeKyJl. ONbITbl, NOATBEP)KIAAIOIIME OCHOBHbBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUM BemlecTBa. Kpucrammueckue u
amop¢usbie Tena. OObsCHEHUE CBOWCTB ra3oB, )KUJIKOCTEH M TBEPBIX TENl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO--KMHETHYeCKOM Teopuu. (CmauuMBaHME U KanWUISpHbIE sBiIeHUA. TernsoBoe
pacIIMpPEHHE U CKATHUE.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBM)KEHUS YacCTHIL.
Buytpennsiss sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OHEpruu: Tervionepenada u
coBepiieHre padoThl. Buapl Temonepeaayn: TeIIonpoOBOJHOCTh, KOHBEKIHS, N3TyICHHUE.

KonunuecTBO TemioThl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TEeImIoBOe
paBHOBecHe. YpaBHEHHUE TeIUloBoro Oananca. [lnaBieHue M OTBepAeBaHHME KPUCTAUIMYECKUX
BElIeCTB. YaenpHas Termyora miuaBieHus. [lapooOpasoBanme u konjaeHcaus. Mcnapenue.
Kunenne. YnenpHas TeruioTa MmapooOpa3oBaHusl. 3aBUCUMOCTH TEMIICPATyphl KHIICHUS OT
aTMoc(hepHOro JaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIIUBA. Y IeJbHas TEIJI0TAa CTOPAHUS.

[punnunsr pabdoter TeruoBbix aBurareneit KIIJ[ rterutoBoro asuratens. TeruioBsie
JIBUTATEIH U 3alIUTa OKPYKaroLEen Cpebl.

3aKOH COXpaHEHMsI U IPEBPALLEHMS SHEPTUU B TEIUIOBBIX IIpOLECcCaXx.

Hemoncmpayuu.

1. HaGnronenune OpOYHOBCKOTO ABH)KCHHUS.

2. Habmognenue nuddysuu.

3. HalGmroneHnue siBIeHUI cMauyuBaHUS U KaWLISIPHBIX SBJICHUN.

4. HabnroaeHue TEeraoBOro paciiupeHust Te.



V3MeHeHre 1aBieHus Ta3a Npu U3MEHEHUN 00bEMa U HarpeBaHUM WU OXJIAXKICHUH.
[IpaBuna n3mepeHus TemMnepaTypahl.

Bune! Teronepenaym.

OxJaxieHre Ipy COBEPLIEHUH PabOTHI.

9. HarpeBanue npu coBepiieHur padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHeHME TEIIOEMKOCTEN pa3IM4HbBIX BELIECTB.

11. HaOnroneHne KAIIEHUS.

12. HabnroneHue mocTosiHCTBA TEMIIEPATY Pl IIPH IIABJICHUH.

13. Mozenu TEIUIOBBIX IBUTATENICH.

Jlabopamopnusie pabomsl u onvimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKCHHUSL.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITHI 10 HAOTIOIEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TE.
Ornpezenienne aBieHUs BO3Ayxa B OJUIOHE IINPHUIIA.

OnbITHI, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béMa u
HarpeBaHus WIH OXJIaKICHUS.

[IpoBepka THUMOTE3bl JIMHEHHOW 3aBUCUMOCTU JUIMHBI CTOJOMKAa >KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKE OT TEMIIEPATYpHI.

7. HaOnropenue u3MeHEeHHs] BHYTPEHHEH SHEPruM Tela B pe3yibTaTe Teluionepeaadu u

paboThl BHEIIHUX CHIL.

8. MHccnenoanue siBieHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOU U TOpsiYed BOJBI.

9. OmnpeneneHue KOJWMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOM IIpH TEIIOOOMEHE C

HarpeThiM METAIIMYECKUM LIUIUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. MccnenoBanue mporecca UCIapeHus..

12. Onpenenenue OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

13. Onpenenenue yneabHON TEMIOTHI IUIABICHUS JIb/IA.

Pa3jen 7. DiekTpuyeckue u MATHUTHBIE SIBJIEHUS.

DnekTpu3zainus Tei. J[Ba poja sneKTprUuecKuX 3apsaoB. B3anmoaeiicTBie 3apsskeHHBIX Tell.
3akoH KyioHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEJl OT BEIMUYUHBI 3apsA0B U
PaCCTOSTHUS MEXTy TEJIaMH).

Onexrpuueckoe nose. HanpsxE€HHOCTh 3nekTpuueckoro noss. IlpuHuun cynepno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJIeMEHTapHBIM 3iekTpudeckuil 3apsia. CtpoeHue
atoma. [IpoBOIHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/ia.

DONEeKTpUUECKUH TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUYECKOro ToOKa. McTouHuKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuima Toka. OieKTpuueckoe HampsbkeHue. ConpoTHBIEHUE
IPOBOAHMKA. YJIEJIbHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma [ ydacTka LEMH.
[TocnenoBarenbHOE U MapalieIbHOE COSUHEHHE TPOBOJHUKOB.

Pabota u MOLIHOCTD 371€KTPUUECKOro TOKA. 3akoH Jxoyns—JleHua. DnekTpuueckue Henu
U IOTPeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocrossHHbIE MarHuThl. B3auMopnencTBUE IOCTOSHHBIX MAarHWTOB. MarHuTHOE MoOJIE.
MaruuTtHoe nose 3eMIId U ero 3Ha4eHue i xKu3Hu Ha 3emiie. OnbiT DpcTena. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJIS
HA TPOBOJHUK C TOKOM. OJEKTPOABHUraTelb MOCTOSHHOTO ToKa. lcmonb3oBaHue
AJIEKTPO/IBUraTeliel B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Oneitel  @apages. SIBneHue anekTpomMarHuTHoW  uHAyKuuu. IlpaBuino  Jlenma.
OnextporeHeparop. CrocoObl MONyYEHHsS] AJIEKTPUYECKOW HHEPrUd. OIIEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.
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Hemoncmpauuu.

WX IN B WD —

DreKTpu3anus Teil.

JIBa pojia 371eKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBHE 3apsKEHHBIX TeEll.
YCTpOUCTBO U IEHCTBUE DIEKTPOCKOIIA.

DneKTpocTaTU4eCcKast UHIYKIIMS.

3aKOH COXpaHEHMsI FIEKTPUUECKUX 3apsiI0B.

[TpOBOJHUKY U AUIIEKTPUKH.

MO[[GJII/IpOBaHI/IG CHJIOBBIX JIMHUH SJICKTPHUYCCKOI'O IT0JIA.

M cTOYHUKH OCTOSIHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.

. 'a30BB111 pa3psia.

. U3mepenue cuiibl TOKa aMIepMeTPOM.

. I3mepenue 351eKTpuuecKoro HanpsKeHUs BOJTBTMETPOM.

. Peocrar u mara3uH conpOTHUBIICHHM.

. B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB.

. MogenupoBaHre HEBO3MOKHOCTHU PA3ECICHUS TIOJIOCOB MATHUTA.
. MogenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnwIT OpcTena.

. MarauTtHOe noJjie ToKa. JJIEKTPOMArHmT.

. JleficTBH€ MarHMTHOTO NOJISI HA IPOBOJIHHUK C TOKOM.

. DIIeKTpOoIBUTaTEb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUA 371€KTPOMarHUTHOM MHIYKIUU.

. Onbitel Dapanest.

. 3aBUCHMOCTb HaIpPaBJIECHUS UHIYKIHOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHUSI.
. DIIeKTpOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimol.

SNk WD =

10.

11

13.
14.
15.

16.
17.

18.

OIIBITEL 110 Ha6JIIOZ[€HI/IIO SJICKTPpU3alluu TCII I/IHZ[YKLII/IGI?I " IIpHU COITPUKOCHOBCHUH.
HccnenoBanue AeHCTBUS 3JEKTPHUYESCKOTO MOJISI HA TPOBOIHUKH M THAICKTPUKH.
COopka 1 mpoBepKa padOTHI JEKTPUICCKOH TSI MOCTOSTHHOTO TOKA.

W3mepeHue U peryJupoBaHue CUITbI TOKA.

H3mMepenne u peryampoBaHue HAPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HYIIETO Yepe3 PEe3UCTOP, OT COMPOTHBIICHHUS
pe3rcTopa U HalpsHKEHUsI Ha PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHMOCTBh  DJIEKTPHUYECKOTO  CONMPOTHBIICHHSI
IPOBOJIHKMKA OT €0 JJTHHBI, IIOIIA I [TOTIEPEYHOr0 CCUCHHUS U MaTepHara.

[IpoBepka mpaBWiia CIOKEHHUS HAMPSHKEHHHA MPH MOCIEA0BATEIBHOM COCAUHCHUN
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia Ik CHJIBI TOKA MPH MapauIeIbHOM COSTUHEHUH PE3UCTOPOB.
OmnpeneneHne padbOThI AMEKTPUIESCKOTO TOKA, HAYIIETO Yepe3 Pe3rcCTop.

. OHpe,I[GJ'IeHI/IC MOIIHOCTH JJICKTPHUYCCKOI'O TOKaA, BBIHGHHGMOﬁ Ha pEe3ucTope.
12.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIErO 4YEpe3 JIAMIIOUKY, OT HalpsKEHUs
Ha Hell.

Omnpenenenne KIIJ] narpeBatesns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHS TOCTOSTHHBIX MAarHUTOB.

N3yueHne MarHUTHOTO TOJIS TOCTOSHHBIX MAarHUTOB MPU HMX OOBEIWHEHUH U
pasziesieHun.

HccnenoBanue nelcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHIIbI B3aUMO/ICUCTBUS KATYIIKU C TOKOM H
MarHuTa oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KaTyIIKE.

W3ydenue aeicTBHsI MArHUTHOTO TOJIS HA TPOBOIHUK C TOKOM.



19. KoHcTpynpoBaHue 1 u3y4eHue padoThl 3JIEKTPOABUIATEIIS.

20. Usmepenune KIIJ] anekTponBUraTesibHON YCTaHOBKHU.

21. OnpITHI IO UCCIIEAOBAHUIO SIBJIICHUS 3JI€KTPOMAarHUTHOW MHIYKIIMH: UCCIIEI0BAaHHE
U3MEHEHUI 3HAUYEHUS U HAIPABJICHUS! HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJIeHUs.

Mexannueckoe aBmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHHsA. PaBHOMEpHOe mpsMONMHENHOE nBMKeHHE. HepaBHOMepHOe
IpsIMOJIMHEWHOE ABM>KeHHe. CpenHsss M MIHOBEHHAs CKOpPOCTb Tejla IPU HEPaBHOMEPHOM
JIBUKCHUM.

Yckopenue. PaBHoyckopeHHOe IpsiMosinHeitHoe aBmkeHue. CBoOonHoe najeHue. OnbIThl
lasmnes.

PaBHOMepHOe nBMXKEHUE 1O OKpyXHOCTU. [lepuox u yacrora oOpamienus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH Hbrotona. Bropoii 3akon Hprotona. Tperuii 3akon Hprorona. [lpuHumn
CYNEPIIO3ULUH CHIL

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJIB)KEHHUS, CUjla TPEHUs
HOKOSI, IPYTUE BUJIbI TPEHMUSL.

Cuna TsDKECTM M 3aKOH BCEMHUPHOI'O TATOTEHMS. YCKOpEHHE CBOOOJHOIO IMaJeHUs.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocts u
NEPErpy3KH.

PaBHOBecue MaTepuaabHOU TOUKH. AOCOMOTHO TBEPIOE Tenmo. PaBHOBecHe TBEPAOTO Tena
C 3aKpeIUIEHHON OChIO BpalleHus. MomMeHT cuiibl. LIeHTp TsxecTH.

Nmnynee tena. M3menenue ummynbca. VMiynbe cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCa.
PeakTuBHOE NIBMKEHUE.

Mexanuueckasi pabota U MOUIHOCTh. PaboTa cuil TSHKECTH, yHnpyroctu, TpeHus. CBsi3b
sHepruu u pabotbl. IloTeHuManbHas SHEPrusi Teja, MOAHATOrO HaJ HMOBEPXHOCTHIO 3EMIIH.
[TorenunanpHas 3Heprus c:karou npykuHel. Knnernueckas sHeprus. TeopeMa 0 KHHETHYECKOU
9HEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

Hemoncmpayuu.

1. HabmroneHne MexaHMUYECKOTO ABMIKEHUS TeJla OTHOCUTENILHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHME IyT€W W TPAECKTOPHUM JBUKEHHUSI OJHOIO M TOrO XK€ TejJa OTHOCHUTEIbHO

pa3HBIX TEJ OTCYETA.

3. HM3mepeHue CKOPOCTH U yCKOPEHUS NPSIMOIMHENHOTO IBUKEHUSI.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O IBUKECHUS.

5. HabGmroneHue ABM>KEHUS T€NA 110 OKPY>KHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBJICHUM, IPOMCXOIAIIUX B cucTeMe oTcuéra «Tenexkar

npu e€ paBHOMEPHOM M YCKOPEHHOM JIBHYKEHHH OTHOCHUTEIIEHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeNa U AEUCTBYIOLIEH Ha HErO CUJIBI.

8. HabumoneHnue paBeHCTBa CUJI IPU B3aUMOIEHCTBUH TEJL.

9. H3MmeHeHue Beca Tena IpU YCKOPEHHOM JIBH)KEHUU.

10. Ilepenaua umnysbca Npu B3aUMOAECHCTBUM TEl.

11. [IpeoOpazoBanust 3HEPTUU NIPU B3aUMOACHCTBUM TEL.

12. CoxpaHeHue UMIyJibca Ipy HEYIIPYTroOM B3aUMOJIEHCTBUU.

13. CoxpaHeHne UMITyJIbca MPH a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.

14. HaGmroneHue peakTUBHOTO JIBUXKEHUS.

15. CoxpaHeHne MEXaHUYECKON SHEPTUU NPU CBOOOIHOM MaJCHUU.

16. CoxpaHeHre MEXaHUYECKOM dHEPIrUu IpU JBUKEHUH TeNa MO JEHCTBUEM NPYKUHBI.

Jlabopamopuwvie padbomot u onvimol.
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10.

11.

KonctpyupoBanue Tpakra uisi pa3roHa U JAIbHEUIIEr0 PaBHOMEPHOTO JBUIKCHHUS
[IapuKa ujiu TCICKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHS OpycKa WM JBIDKEHUS IIapuKa IO
HaKJIOHHOM MJIOCKOCTH.

Omnpenenenne ycKOpeHHUs Tela MPU PABHOYCKOPEHHOM JIBMIKEHHUH IO HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JABI)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THMOTE3bl: €CIU NpPU PABHOYCKOPEHHOM JABI)KCHHHM 0€3 HadaabHOU
CKOPOCTH IIYTH OTHOCATCA KakK psan HEYETHBIX 4YuCCil, TO COOTBCTCTBYIOIIHC
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HCCHGHOB&HI/IG 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAaJIbHOT'O
JTABJICHHUSL.

Omnpenenenne ko3P PuIMeHTa TPECHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOTbl CUJIbl TPEHUS IPU PABHOMEPHOM [BHKEHUM Tela IO
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenenne pabOTBl CHIIBI YIPYrOCTH TNMPH TOIBEME Tpy3a C HCIOIH30BAHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

M3ydeHue 3ak0Ha COXpaHEHUS SHEPTHH.

Pa3zgen 9. Mexann4yeckue KoJ1e0aHUA U BOJHEIL.

Konebarenpaoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHWIA: NEPUOJ, 4acToTa,
amIuuTyAa. MaremaTHueckuil M IpYXHUHHBIA MasTHUKM. [lpeBpaiieHue »sHepruu npu
K0JIeOATEITbHOM JIBU)KCHUU.

3aryxatomue kojeOaHus. BoiHyxkaeHHble koneOaHus. PezoHanc. MexaHuyeckue BOJIHBI.
CaolicTBa MexaHndeckux BoJiH. [IpoiosibHbBIE U TONIepeuHble BOJIHBI. JlJIMHA BOJHBI U CKOPOCTh
e€ pacripocTpaHeHHs. MexaHMuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUECKUE BOJIHBI.

3Byk. [’ poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHppa3ByK U yIbTpa3ByK.

Hemoncmpauuu.

1. HaOnronenue koieOaHui TN MO AEUCTBUEM CUIIBI TSDKECTU M CUJIBI YIIPYTOCTH.

2. Habmronenue xonebaHuil rpy3a Ha HUTHU U HA IPYKUHE.

3. HaOGmroneHue BbIHYX/I€HHbBIX KOJ€OaHUN U pe30HaHca.

4. PacnpocTpaHeHHe IPOIOJIBHBIX U IONEPEYHBIX BOJIH (HA MOAEIH).

5. HaGnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKUI PE30HAHC.

Jlabopamopusie pabomsl u onvimol.

1. OmnpeneneHue 4acToThl U epuoja KojaeOaHU MaTEMaTHUYECKOTr0 MasiTHUKA.

2. OmpeneneHune 4acTOTHl U EpUO/Ia KoJeOaHUH MPY>KMHHOTO MasiTHHUKA.

3. HccnepoBaHue 3aBUCHUMOCTH IE€pHOAa KojeOaHMH IMOABELIEHHOTO K HUTH Ipy3a OT
JUTMHBI HATH.

4. HccnenoBaHue 3aBHCHUMOCTU MEpPHOAA KOJEOAHUHM MPY>KMHHOTO MasTHHKA OT Macchl
rpysa.

5. IlpoBepka HE3aBUCHUMOCTH IE€pHOJa KOJIEOAHUH TIpy3a, MOABELICHHOIO K HHUTH, OT
Macchl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHoja KojeOaHWi MpYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHs: CBOOOIHOTO MaJCHUs.

Pa3nes 10. D1eKTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TMoJie. DJEKTPOMarHuTHbIE BOJIHBL. CBOMCTBA 3JICKTPOMArHUTHBIX
BOJH. [IIkaya 3mekTpoMarHuTHBIX BOJIH. VICrionb30BaHuEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBA3U.



DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJIHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 3JIEKTPOMarHUTHBHIX BOJIH.

2. BouHOBBIE CBOICTBA CBETA.

Jlabopamopuwvie padbomot u onvimol.

1. W3ydeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C MMOMOIIBI0O MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJICHUS.

JlydueBasg moxenb cBera. Mcrounuku cera. IIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.

[Ipenomiienne cBeta. 3akoH npenomiieHus: cBeta. [loiHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUECKUX CBETOBOAX.

JIunza. Xox nyweil B muH3e. Onruueckas cucrema (oToammapara, MHKPOCKONA H
Teneckorna. ['1a3 kak onTudeckas cucrema. bin3opykocTs U 1adbHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciekTp. OnbiTel HptoroHa. CiiokeHHE CIIeKTPaIbHBIX [IBETOB.
Jucnepcus ceTa.

Hemoncmpayuu.

[TpsimonHEItHOE pacpOoCTpaHEHHE CBETA.

OtpaxkeHue cBera.

[Tomyuenue n300pakeHUil B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTH4ecKkuil CBETOBOJI,.

Xon tyueit B coOuparomieii TuHse.

Xop Jiydeil B paccenBaroLel JIMH3E.

[Tonyuenne n3o0paxxeHuil ¢ TOMOIIbIO JINH3.

[Tpunnun aeiictBus GoroamnmapaTa, MUKPOCKOIA U TeIECKOIA.

10. Mogens rnasa.

11. Paznoxenue 6e0ro cBeTa B CIIEKT).

12. Tlomy4yenue 6eoro cBeTa Mpy CII0KCHUH CBETA PAa3HBIX IIBETOB.
Jlabopamopuwvie pabomot u onvimol.

1. HccnepoBaHue 3aBUCHUMOCTH yTIjla OTPa)KE€HUsI CBETOBOIO JIyda OT YIJla MajeHHUsL.
2. H3yueHue XapakTEpUCTUK W300paKeHUs MPEAMETa B IIJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCMMOCTH YIJla IPEIOMIIEHHUS] CBETOBOTO JIyda OT yrja MajeHHs Ha
TPaHULIE «BO3TyX—CTEKIIO».

[Tonyuenue n300pakeHH C MOMONIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
OMnBITHI IO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnbITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAONIOJACHUU 4Yepe3 ILIBETOBBIC
(GUIBTPBL.

Pa3pen 12. KBanToBLI€C IBJICHHUS.

Oneitel Pesepdopna u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norjouieHre ceera atoMoM. KBauThl. JInHel#vaTbie CieKTpHI.

PagunoaktuBHOCTE. Anbda-, Oera- W ramma-usznydeHus. CTpOCHHE aTOMHOIO siipa.
Hyxnonnas wmopnens aromHoro siapa. M3otomsl. PaawoaktuBHble mnpeBpamieHus. llepuon
[0JIypacnaia aTOMHBIX sIJIEP.

SnepHbie peakiuy. 3aKOHBI COXPaHEHHsI 3apSAI0BOIO M MAaCCOBOTO YHMCEN. DHEPrus CBI3U
aToMHbIX szep. CBsi3b Macchl U sHepruu. Peakuum cuHte3a u neneHus sjaep. Mctounuku
sHepruu ConHIA U 3BE3I.

Snepnas sHepreTuka. JleMcTBUSA paAMOAKTUBHBIX U3IyYE€HUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpauuu.

1. CnexTpbl U3Ty4eHHs U MOTJIOIEHUS.

2. CaexTpsl pa3au4HbIX T'a30B.
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Crnektp Boznopoaa.

Habumonenue TpekoB B kamepe BuibcoHa.

PaGora cuéTunka HOHM3UPYIOMINX U3TyYCHUI.

Peructpanus nzinydeHus: npupoJHbIX MUHEPAJIOB U MPOIYKTOB.

Jlaﬁopamopnbte paodomot u onvimol.

1. HaOnroneHue CIUIOUIHBIX U TMHEHUATBIX CIEKTPOB U3TyUECHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPrHMM YacCTUIBl 110 TOPMO3HOMY IyTH (IO

¢dororpadusam).

3. H3mepeHue paanoakTUBHOIO (OHA.

IToBTOpHTEIBHO-00001AOIINH MOLYIb.

[ToBTOpUTENBHO--00001AtOIIMI  MOAYJIb NpeAHAa3HA4eH s CUCTeMaTH3aluu U
00001IeHNS IPEAMETHOTO COJIEPKAHMSI M OTIBITA IS TEILHOCTH, IPHOOPETEHHOTO PU U3yUCHUN
BCEro Kypca (hpu3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY IO
¢du3uke 17151 00ydarOUINXCsl, BRIOPABIINX ATOT YU€OHBIH MpeIMeET.

[Tpu n3ydeHnn JaHHOTO MOAYJISI PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI ACSTEIBHOCTH,
Ha OCHOBE KOTOPBHIX OOECIEeYMBACTCS JOCTHKCHHE TPEAMETHBIX W METalpeIMETHBIX
IUIAHUPYEMBIX pPE3ylbTaTOB O0ydeHHUs, (OPMHUPYETCs €eCTeCTBEHHOHAy4YHas IpPaMOTHOCTB:
OCBOEHUE Hay4HbIX METOJIOB MCCIICJOBAHUS SIBIIEHUN MPUPOAbl U TEXHUKH, OBJAJCHUE
YMEHUSAMHU OOBACHATh (PU3NUECKUE SBICHUSA, IPUMEHSS MTOJyYCHHbIC 3HAHUS, pellaTh 3a/1auH, B
TOM YHCJI€ KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHbIE.

[TpyHIMNIMATBHO NEATENbHOCTHBIA XapaKTEp JAHHOTO pa3fiella pealu3yercs 3a CYET TOoro,
4YTO 00yYaroLMeECs BBINOIHSIIOT 33aHNs, B KOTOPBIX UM IpeJiaracTcs:

Ha OCHOBE IOJIyYCHHBIX 3HAHUHN PACIO3HABATh U HAYYHO OOBACHATH (PU3HUECKUE SIBICHUS
B OKpY’Karollel MPUpOoe U IOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEIOBaHUs (PU3UUECKUX SIBJICHUH, B TOM YHCIe AJS
IIPOBEPKHU TUIIOTE3 U MOITYUEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT Hay4yHble OCHOBBI HambOoyiee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, IMPaKTUYECKOI'0 HCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPIMM Ha OCHOBE
3aKOHA IIPEBPALCHNS U COXPAHEHMsI BCEX U3BECTHBIX BUOB SHEPTUU.

v W



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

W3yuenne ¢u3MKku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs HAlpaBlIeHO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

B pesynpraTe wu3ydeHWs (QU3MKH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Y
oOyuaromerocst OyayT chopMUPOBaHbI CIIEAYIONINE JUYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCIMTAHHUS:
® [IPOSIBIICHHE UHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PU3NYeCcKOn
HayKU;
® [IEHHOCTHOE OTHOIIEHHUE K JOCTHKECHHUSIM POCCUNCKHUX YIEHBIX--(DU3UKOB;
2) rpaskIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
® TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYXICHHH OOIECTBEHHO 3HAYUMBIX M 3TUYECKUX
npo0JeM, CBI3aHHBIX C TPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUH (PH3HKH;
® OCO3HaHHE BaXHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOIO;
3) 3¢cTeTH4YEeCKOr0 BOCIIUTAHUS:
®  BOCIPHATHE CTETHUECKUX KauecTB (PU3NUEeCKON HAYKH: €€ TaApMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI'0 O3HAHUS:
® OCO3HaHME LIEHHOCTH (pU3MUeCcKOl HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUILEH COCTABIISIONIEH KYJIbTYpPHI;
®  pa3BUTHE HAYYHOH JHOO03HATEIBLHOCTH, MHTEPECA K MCCIIEI0BATEIbCKON JESATEIbHOCTH;
5) dpopMmupoBaHus KyJbTYpPbl 310POBbS U SMOIHOHAJIBLHOIO 0JIATONOJIYYHS:
® OCO3HaHHe LIEHHOCTH Oe30macHoro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
BaXHOCTU TpaBUJl 0€30I1aCHOTO IMOBEACHUS Ha TPAHCIOPTE, Ha JIOPOrax, C 3JIEKTPUUYECKUM U
TEIUIOBBIM 000pYI0OBaHUEM B IOMAIIIHUX YCIOBUSAX;
e chOpMHPOBAHHOCTH HaBBIKA pe(yieKCHH, MPU3HAHUE CBOETO MTpaBa Ha OMIUOKY U TAaKOTO JKe
1paBa y Ipyroro 4ejoBeKa;
6) TpyA0BOro BOCIMTAHUS:
® AKTHBHOE y4acCTHE B PELICHUU MTPaKTUUYECKUX 3a]a4 (B paMKaX ceMbH, 00pa30oBaTeIbHON
OpraHu3aliy, TOpoJa, Kpasi) TEXHOJOTHYECKONH U COLIMAbHOM HANpPaBIEHHOCTH, TPEOYIOUINX B
TOM 4ucIie U GU3NYECKUX 3HAHUI;
® UHTEpeC K MPAKTHYECKOMY M3YYEHUIO POoQeccuil, CBA3aHHBIX ¢ (PU3HUKOM;
7) 3K0JIOTMYEeCKOro BOCIIUTAHUA:
® OpHEHTalWs HA MPpUMEHEeHUEe (PU3NUECKUX 3HAHUU AJIs PelleHus 3a7a4d B 00JacTu
OKpY’KaroIlel Cpe/ipl, IUIAaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXKHBIX IOCIEACTBUN AJIs
OKpPY’KaroIlleH cpesl;
®  OCO3HaHHE INI00ATHFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PEeIICHNUS;
8) aganTanmu K M3MEHAIOIMIMMCH YCJIOBUSIM COUMATIBHON U NPUPOIHOM Cpeabl:
e 10TpPeOHOCTH BO B3aUMOICUCTBUU IIPU BBIIIOJHEHUU HCCIEA0BAaHUN U IPOEKTOB
bu3nYeCKOi HAMIPaBIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM APYTHUX;
® TIOBBILICHHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€ATEIbHOCTD;
e 1oTpeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIe (HOPMYITHPOBATH UCH,
MOHSITHS, TUIIOTE3bI O GUBHUYECKUX O0BEKTAX U SIBICHUSX;
e oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 001aCTH (PU3UKU;
® [UJIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUII;
® CcTpeMIIeHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MIPUPO/IbI, 0OIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCTIOIb30BaHUEM (DU3MUYECKIX 3HAHMIA;
® OILIEHKA CBOMX JECHCTBUI ¢ yUETOM BIUSHUS HA OKPYKAIOLLYIO CPEY, BO3MOKHBIX



1J100aJIbHBIX MOCIEICTBUH.
METAIIPEJMETHBIE PE3YJIbTATBI
B pesynbraTte ocBoeHMs nporpaMMbl IO (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpMUpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHUBEpCaJlbHble Yy4eOHble JeHCTBUS, KOMMYHHUKATHUBHBIE
YHHUBEpCAJIbHBIC YUeOHBIC IEHCTBHS, PETYIISITUBHBIC YHUBEPCAIbHBIE YIeOHbBIE ICHCTBHA.

ITo3HaBaTebHbIE YHUBEPCAJIbHBIC y‘{eﬁﬂble JeCcTBUA

ba3oBble Jornyeckue aelicTBUSA:

. BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SIBICHUI);

. YCTaHABJIMBAThH CYIIECTBEHHBIM MPU3HAK KIACCU(PUKAIIMH, OCHOBAHUS I 0000IICHUS U
CpPaBHEHUS,

. BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUMS] B pacCMaTpUBAEMbIX (PaKTax, JAHHBIX U
HaOJI0ACHUAX, OTHOCAIIMXCS K (PU3HUECKUM SIBICHUSM;

. BBISIBJIATh IPUYMHHO--CJICJICTBEHHBIE CBSI3U IPU H3YYEHUHM (PHU3UUECKUX SBICHUH U

MIPOIIECCOB, JIEJIaTh BBIBOJIBI C MCITOJIE30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3AKITFOUCHHUH,
BBIJIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3UUCCKUX BEITHYHH,

. CaMOCTOSITENILHO BBIOMPATh crOCO0 pelieHus yueOHOM (pu3nyeckoi 3aauu (CpaBHEHUE
HECKOJIbKMX BapUaHTOB PEUICHHUs, BHIOOP HamboJiee MOAXOJAIIEr0 C y4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTCPHUECB).

Ba3oBble ucciegoBaTebcKue 1elCTBUS:

. HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI NHCTPYMEHT ITIO3HAHMS;

. MPOBOJIUTH 110 CAMOCTOSITENILHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIN (DU3NIECKUN
9KCHEPUMEHT, HEOOJIBIIOE UCCIIe0BAaHUE (PU3MUECKOTO SBICHHUS;

o OLIEHUBAaTh Ha NPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYYEHHYIO B XOJI€
WCCJIEIOBAHMS WIH SKCIIEPUMEHTA;

o CaMOCTOSITENILHO (pOpMyITUpPOBaTH 0OOOIIEHHS M BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTIO
HaOJII0/IEHUS, OIIBITA, UCCIICIOBAHMS,

. MIPOTHO3UPOBATH BO3MOXKHOE JallbHEHIIee pa3BUTHE (PUIUUECKUX IPOILIECCOB, a TAKXKe

BBIJIBUTATh MPEATNIOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Padora ¢ undopmaumeii:

. IPUMEHSTh Pa3IMYHbIE METO/bl, MHCTPYMEHTBI W 3alpochl IpU IOUCKE U OTOOpE
UH(POPMALIMY WU JaHHBIX C YYETOM IIPEI0KEHHON yueOHOoM (pu3ndeckol 3a1a4u;

o aHAJIM3UPOBaTh, CHUCTEMATU3MPOBATH M HHTEPHIPETUPOBATh HMHPOPMALHUIO PA3IUYHBIX
BUJIOB U (hOpM IpEICTABICHMUS;

o CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBbHYIO ()OpMY TMpEACTaBICHUS HWHPOPMALUU U
WIITIOCTPUPOBATh PelIaeMble 3a/laul HECJIOKHBIMU CXEMaMH, uarpaMMaMu, UHOM rpadukoil u
UX KOMOMHAIUSIMU.

KoMmyHHKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1efiCTBUSA:

. B XoJe O0OCyXIeHHs ydyeOHOro MaTepualla, pe3yJbTaToB J1a0opaTOpHbIX paldoT u
IIPOEKTOB 3a/laBaTh BOINPOCHI [0 CYLIECTBY OOCYKJa€MOW TEMbl U BBICKA3bIBATh HJIEH,
HalleJICHHbIC Ha peIlleHHe 3a/1auu U MojAepKaHue 0IaroesnaTeIbHOCTH O0ILEHMS;

o COMOCTABJIATh CBOM CYXICHHS C CYXJIGHUSMU JPYIrUX Yy4YaCTHUKOB JHAJOra,
0OHapyKMBATh PA3JIUUYHE U CXOJICTBO MO3UIIHA;

o BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

o nyOJMYHO  TPENCTaBIATh  Pe3yabTaThl  BBINOJIHEHHOTO  (DU3MYECKOrO  OMBITa

(9KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);



. MMOHUMAaTh W HMCII0JIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIMBUAYyaIbHOW paOOThI TIpU
pELICHUH KOHKPETHON (PU3UIECKOM ITPOOIEMBI;

. NPUHUMATh IIEJM COBMECTHOM JCSTEIbHOCTH, OpPraHM30BBIBATH JECHCTBHS IO €€
JOCTHXKEHHUIO: PACIPECNIATh POJIH, 00CYKIaTh MPOIECCHl U PE3YJIbTAThl COBMECTHON PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOEI;

L4 BBIIIOJIHATE CBOKO 4YacCTb pa6OTI)I, A0CTHUrass KadCCTBCHHOI'O pce3yjibTaTa IIO CBOCMY
HAIIpaBJICHUIO U KOOPAUHUPYSA CBOU HeﬁCTBHH C ApYIruMu 4ICHAMU KOMaHIbI;
L4 OLICHHUBATh KAa4C€CTBO CBOCIO BKJIaJa B O6H_II/II71 MMPpOAYKT IO KPUTCPUAM, CaAMOCTOSATCIIBHO

chopMyITHPOBAaHHBIM YYaCTHUKAMH B3aHMOICHCTBHUS.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘{eﬁﬂble JecTBUA

Camoopranu3anusi:

. BBISIBIISITH MTPOOJIEMBI B J)KU3HEHHBIX M yYEOHBIX CHUTYyaIUsX, TPEOYIOIMX ISl PELICHUs
(bU3NUECKUX 3HAHUH;

o OPHCHTUPOBAThCS B PA3JIMYHBIX IOAXOJAX MPHHATUS pPEUICHUH (MHIUBUAYaIbHOE,
IPUHSTHE PELIEHUs B TPpyIIe, IPUHATHE PELICHUI TPyNIIoif);

o CaMOCTOSITEIIbHO COCTaBJISATh AITOPUTM pEIICHUs (PU3NYCCKOW 3aJaud WM TUIaHa

UCCIIEIOBAaHMUSI C Y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBATH MPEIJIaracMble BApUAHThI PELICHU;

° JIeNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTE/VIEKT:

L] aaBaTb aIleKBaTHYIO OIIGHKy CI/ITyaIII/II/I 158 npeﬂnaran, mJiag eé HU3MCHCHUA,

L] O6’I)$ICH$ITI) HpI/ILII/IHI)I JOCTHUIKXCHUA (HGI[OCTI/DKGHH?[) pGSYJII)TaTOB JACATCIIbHOCTH, AaBaTb
OLICHKY MTPHOOPETEHHOMY OIIBITY;

° BHOCHUTb KOPPEKTUBHI B JICSITCIBHOCTH (B TOM YHCJIE B XOJ BBITOJTHEHUS (HU3UUECKOTO

WCCJIC/IOBAHHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHUBIIUXCS CHUTYaILIUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;

. OLICHUBATb COOTBETCTBUE PE3YJIBTATA LIEJIU U YCIOBUAM;

. CTaBUThH ceOsl HA MECTO JPYroro 4ejaoBeKa B XOJE CIOpa MM AMCKYCCHM HAa HAyYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

. NpHU3HABAaTh CBOE MpaBO HA OMMOKY MpH pemieHHd (U3NYECKUX 3a]ad WIAd B

YTBEPXKACHUAX Ha HAy4YHbIE TEMBI U TAKOE JK€ IIPaBO APYIOro.
INPEJIMETHBIE PE3YJIBTATDI

K koHity o0yueHnus B 7 Kjacce rnpeIMeTHbIE pe3ybTaTbl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OpMUPOBAHHOCTH Y 00yUaIOLIUXCSI YMEHUI:

° HUCIIOJIB30BATh IIOHATHA. (1)I/I3I/I‘-I€CKI/I€ n XUMHNYCCKHUEC SIBJICHUSA, H8,6JIIOI[€HI/I€,
9KCHEPUMEHT, MOJIeJIb, THIIOTE3a, EAMHULIBI (PU3HMUECKUX BETUYUH, ATOM, MOJIEKYJIa, arperaTHble
COCTOSIHMA  BemiecTBa (TBEpAOE, IJKUAKOE, Ta3000pa3sHOE), MEXAHUYECKOe JBHIKCHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAeKTOpHs, PaBHOJAEHCTBYIOLIAs CHIIA,
nedopmanus (yrnpyras, IiacTHIecKas ), HEBECOMOCTb, COOOIIAIOIINECS COCYIbI;

o pasnuyath sBieHus (audQy3us, TEIIOBOE IBHKEHUE YACTHIl BEIECTBA, PABHOMEPHOE
JIBU)KEHUE, HEPABHOMEPHOE IBH)KCHUE, MHEPLIUS, B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX
TeJI ¢ 3aKPEIUIEHHONW OChbIO BpALeHMs, Nepefaya JaBlieHus] TBEPABIMU TeJaMH, KUAKOCTIMH U
ra3amm, aTMocqepHoe HaBliCHHE, IUIAaBaHUE TN, MPEBPAICHUS MEXaHWYECKOH SHEPruu) M0
ONHCAaHUIO HMX XapaKTEPHbIX CBOICTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(du3nyeCcKoe SIBICHUE;



. pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUYECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, B
TOM uHcie GU3NUECKUe SIBICHUS B MIPUPOJE: MPUMEPHI IBUKEHUS C PA3TUUYHBIMU CKOPOCTSIMH B
KUBOM M HEXMBOW MpHUpOJE, AECUCTBUE CHJIBI TPEHUS B NPUPOJE M TEXHHUKE, BIIHUSIHUE
aTMoc(epHOro JaBlieHUs HA KUBOW OpPraHW3M, IUIaBaHUE pbIO, pplUard B TeJE YelOBEKa, MpHU
TOM MEPEBOJUTH MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBIIENATH CYLIECTBEHHBIE CBOMCTBA
(mpu3HaKkK) GU3UIECKUX SBICHUM;

. OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3MUECKUE SBICHHS, UCIIONB3YS (PU3UUECKUE
BEJIMYMHBI (Macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BpEMs, MyTh, CKOPOCTb, CPEIHSA CKOPOCTb,
CWJIa yIPYTOCTH, CUJIa TSDKECTH, BEC Tejla, CUJIa TPEHUs, JaBiieHue (TBEPAOro Teia, KUIAKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHUYEeCKas pabdoTa, MOIIHOCTh, MJIEYO CHUIIbI, MOMEHT CHIIbI,
KOO(QHUIMEHT TMOJIE3HOTO NEHCTBHS MEXaHW3MOB, KMHETHYECKas M MOTCHUIHUAIIbHAS DHEPTHs),
OpU OMHCAHUU TMPABWIBHO TPAKTOBaTh (PU3WYECKUI CMBICI HCHOJIB3YEMBIX BEIMYUH, HX
0003HaYCHHS M EAMHUIBI (PU3NYECKUX BEIWYHH, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO
bu3nYeCKyI0 BEIHUMHY C APYTUMHU BETUYMHAMU, CTPOUTH I'paUKU HU3y4YEHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEJIIMYUH;

. XapaKkTepu30BaTh CBOMCTBA TeJl, PU3NUYECKHUE SIBICHUS U MPOLECCHI, UCIIONIb3Ys MTpaBUIIa
CJIOKEHHsI CHII (BJIOJIb OHOMU MpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumenaa, npaBuio
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPaHEHUs MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaTh CIOBECHYIO (OPMYIMpPOBKY 3aKOHa U 3alUCHIBAaTh €ro
MaTeMaTHYECKOE BbIPAKEHUE;

. OOBSICHATH (PU3NYECKHE SABICHHS, TPOLECCH] M CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTYyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhIBIATh IPUUYUHHO--CJICICTBEHHBIE CBSI3H,
CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX LIaroB C Omopoid Ha 1—2 H3y4EeHHBIX CBOMCTBA
busznyecKux SBICHUN, PU3NYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH;

o pemate pacu€THble 3agaud B 1—2 [EHCTBUS, HCIONB3YsS 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIME (DM3MYECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a YCIIOBHS 3aJaud 3alHChIBaTh
KpaTKOE YCIIOBUE, MOACTaBIATh (U3NYECKUE BEIUYMHBI B (OPMYIBI U MPOBOAUTH PACUETHI,
HAXOJUTh CIIPABOYHBIC TAaHHBIE, HEOOXOAUMBIC ISl PELICHHUS 3aj1ad, OLCHUBATh PEATMCTUIHOCTD
MOJy4YeHHOU (pU3NUeCcKOl BEeIHUMHBI,

o pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3UYECKUX METOJIOB,
B OIMCAHUM HCCIIEOBaHUS BBIICIATH MPOBEPIEMOE MPEAINONIOKEHUE (TUIIOTE3Y), pa3IuyaTh U
UHTEPIPETHUPOBATH MMOTYYCHHBIN Pe3yNbTaT, HAXOAUTh OIIMUOKU B XOJ€ OMBITA, JAETaTh BHIBOIBI
II0 €ro pe3yJbTaTam;

. MIPOBOJIUTH ONBITHI IO HAOIIOACHUIO (PU3HUECKUX SIBICHUHA W (PU3UMIECKUX CBOWCTB TEIl:
dbopMynupoBaTh MpOBEpsiEMbIe MPEANONIOKEHUs, COOMpPaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XO/I OMBITa U ()OPMYIIUPOBATH BHIBOJIBI,

. BBINIOJIHATh NPSIMbIE M3MEPEHUSl PacCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa, CHUJIbl U
TEMIEPATyphl C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPHUOOPOB, 3aIUCHIBATH MOKA3aHUS
prOOPOB C YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTA U3MEPCHHUH;

. IIPOBOAUTH HCCJIEIOBAaHUE 3aBUCHMOCTH OJHOW (DPM3MUECKON BEIMYUHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM MIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILIEroCs Tela OT
BPEMEHH [BIKCHHUS Tella, CHJIbI TPEHHsI CKOJBXKEHHS OT Beca Tela, KadecTBa o0paboTKu
MOBEPXHOCTEH TE€l1 U HE3aBHUCUMOCTH CWJIbI TPEHMS OT IUIOIIAJU CONPUKOCHOBEHMSI TEJl, CHUJIbI
VIPYTOCTH OT YAJUHEHUS MPY>KUHBI, BBHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYXKEHHOW YacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, Ha
KOTOPYIO TMOTPY>KEHO TE€JI0, YCIOBUM IJIABaHUS TEJ, YCJIOBUN PAaBHOBECHUSI pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIEAOBAaHUS, COOMPATh YCTAHOBKY M BBIMOJIHATH
U3MEpPEHUs, CJenysd MpeIOKEHHOMY IUIaHy, (HUKCHpPOBAaTh pPE3yNbTaThl  TOJIYYEHHOU
3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJAE MPEAJOKEHHBIX Tabmui W rpadukoB, enarb
BBIBO/IbI 10 pPE3YJIbTaTaM UCCIICJOBAHMS,



o MPOBOJANTh KOCBEHHBIC W3MEPCHHsI (PU3NYCCKUX BEIWYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTA W TBEPIOTO Tela, CHJIa TPEHUS CKOJIBKEHHA, JaBICHHUE BO3/yXa, BBITAJIKWBAOIIAS
CWJIa, JACUCTBYIOIIAs Ha MOTPYKEHHOE B JKHIKOCTH TENO, KOA(P(OUIMEHT MOJIE3HOTO NEHCTBUS
MPOCTBIX MEXAHHM3MOB), CIEAyS MPEATOKEHHOW HHCTPYKIMHU: MPH BBINOJIHEHUHU H3MEPEHUN
coOMpaTh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYHMCIIATH 3HAUCHHE HCKOMOM BEJIMUUHBL;

o coONMoaTh MpaBWia TEXHUKA O€30MacHOCTH Tpu  pabore ¢ JabopaTOPHBIM
000pyI0BaHUEM;
. YKa3bIBaTh MPUHIIUIIBI ACWCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,

JTUHAMOMETP, COOOIIAIOIIHNECs COCY/IbI, OapoMeTp, phluar, MOJABUKHBIA U HEMOJBHKHBIN OJIOK,
HaAKJIOHHAS MJIIOCKOCTD;

° XapaKTEePU30BaTh MPUHIIMIIBI IEHCTBUS N3YYCHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB
C oOmopod Ha UX omnucaHus (B TOM 4YHCIE: MNOAUIMITHUKH, YCTPOHCTBO BOJOMPOBOJA,
TUAPABIMYECKUI TPEecC, MaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, apEOMETP), MCIOIB3Ys
3HAHUS O CBOMCTBaXx (DM3UYECKUX SBJICHUH W HEOOXOAUMBbIC (U3HMYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

° MPUBOJIUTL THPUMEpPHl  (HAXOAWTh WHGPOPMAIUIO O TPUMEpax) MPAKTUIECKOTO
WCITOJIB30BaHUs (PU3MYECKUX 3HAHHWKM B MOBCEIHEBHOM >KM3HU JJIs oOecredeHus: 0€30MacHOCTH
npu OoOpaleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXpaHEHUs 3J0POBbSI U
COOJIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIeH cpelie;

° OCYILIECTBISATH OTOOp HCTOYHUKOB HH(popmanuu B HHTepHEeTe B COOTBETCTBUU C
3a/JIaHHBIM TIOUCKOBBIM 3allPOCOM, HAa OCHOBE HMEIOIIUXCS 3HAHUN W TYTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHHUKOB BBIJCIATH HH(GOPMAIMIO, KOTOpas SBISCTCS IMPOTUBOPECUYHMBON WK
MOXeET OBITh HEJIOCTOBEPHOM;

° WCIIOJIb30BaTh TIPH BBITIOJIHEHUU YYCOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIHTEPATYpPy
buznyecKoro cojaepkaHusl, CHPABOYHBIE MaTepHallbl, pecypchl cetu VIHTepHeT, BIAIETh
npuéMaMHi KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3oBaHus HWHODOPMAIMH W3 OIHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

° CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3
HMCTOYHHUKOB MH(OpMaIuu (PU3NIecKoro coiepkaHusi, B TOM YHCIIe MyOJIUYHO AENIaTh KpPaTKue
COOOIlleHUsI O pe3ylbTaTaX MPOEKTOB WM Y4YeOHBIX HCCIEIOBaHHUM, MpPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIN MOHATUUHBINA ammapaT Kypca (U3HKH, CONMPOBOXIATH BHICTYIUICHHE
MIpE3CHTAIUEN;

° MIPY BBIMOJTHCHUH YYCOHBIX MPOCKTOB M HWCCIICOBAHHIA pPACIPENCIsITh O0OSI3aHHOCTH B
rpylIe B COOTBETCTBUU C IIOCTaBICHHBIMM 3aJadyaMH, CIEAUTh 3a BBIIOJHEHHEM ILIaHA
JEUCTBUM, aJeKBaTHO OIEHUBATh COOCTBEHHBIH BKJIAJl B JIEATEIBLHOCTh TPYIIBI, BHICTpAaUBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIKX.

K xoniy oOyuenus B 8 kjacce nmpeMeTHbIC PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJHKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y 00yUaOIINXCSI YMEHUI:

° WCIIOJIB30BaTh IMOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE ABUKEHUE aTOMOB M
MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTATUIMUECKUE U aMOp(HBIE TeJa, HACKIIICHHBIN
Y HEHACBIIIEHHBIA Map, BIAXKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS 3HEpPrus, TEIUIOBOU
JIBUTATENb, DJIEMEHTAPHBIN JJIEKTPUUECKUI 3apsil, JJIEKTPUUECKOE TI10Je, MPOBOJHUKH H
JIADJICKTPUKU, MIOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MArHUTHOE TI0JIE;

° pasnuuaTh SBJICHUs (TEIUIOBOE pAcIIUpEHHWE W CKaThe, TeIvIonepeaadya, TEIIOBOe
paBHOBECHE, CMayMBaHUE, KaNWUISIPHbIC SIBICHHS, HCIApEHWEe, KOHJCHCAIMs, IJIaBJICHUE,
KpucTaum3anus (OTBEpJIeBaHKE), KHUIICHUE, TeIionepenadya (TerIonpoBOAHOCTh, KOHBEKIIUS,
U3IIyYCHHE), SJEKTPU3AIUSA TeJ, B3aMMOJICUCTBHE 3aps0B, JACHCTBUS SJEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEUCTBME MAarHUTHOI'O TOJIsI HA IPOBOJIHUK C
TOKOM, JICKTPOMArHUTHAs MHAYKIIMS) MO OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;



. pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUYECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, B
TOM 4Hclie (U3NYECKUE SIBJICHUS B TMPUPOJE: MOBEPXHOCTHOE HATHKEHUE U KalWUIIpHbIC
ABJICHUS B MPUPOJAE, KpUCTalIbl B Ipupojne, uziaydeHue CoiiHLA, 3aMep3aHUE BOJOEMOB,
MoOpckue Opusbl, 00pa3oBaHHUE pOCHI, TyMaHa, WHES, CHEra, JJIEKTPUYECKUE SIBICHUSA B
aTMocdepe, IIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE Ioyie 3eMid, Jpeld moirocos,
pPOJIb MAarHUTHOTO TOJIA JJIs KM3HU Ha 3emiie, MOJSIPHOE CUSHUE, MPU 3TOM IEPEBOJUTH
NPaKTUYECKYIO 33a]jauy B y4eOHYIO, BBIIENIATH CYyIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3HUECKUX
SIBJICHUM;

. OIMCHIBATh M3YYECHHBIC CBOWCTBA TeN M (PU3MUECKUE SBICHHS, UCIIONB3YS (PU3UUECKUE
BEJIMUMHBI (TeMIiepaTypa, BHYTPEHHSIS YHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAEIbHAs TEIIOEMKOCTh
BEIIECTBA, YJACIbHAs TEIUIOTA IUIABJICHUS, YyJENbHAs TEIUIOTa MapooOpa3oBaHUs, yIeNbHas
TEIUIOTa CrOpaHusl TOIUIMBA, KOA(M(UIMEHT TMONEe3HOro MAEWCTBUSA TEIJIOBOW MAIIUHBI,
OTHOCHUTEJNIbHASL BJIAXHOCTh BO3/JyXa, O3JIEKTPUUYECKUM 3aps]l, CHiIa TOKa, 3JIEKTPUYECKOE
HaANpsDKEHUE, COMPOTHBIICHHE MPOBOJHUKA, YIEIbHOE COMPOTUBICHHE BellecTBa, paboTa u
MOITHOCTH JIEKTPUYECKOTO TOKA), MPH OMUCAHUU TPABHIIBHO TPAKTOBATh (PU3MUYECKUI CMBICI
HCIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS M €AUHUIIBI PU3NYECKUX BEIHYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (DM3MYECKYIO0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUMH;

o XapakTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SIBICHHUS U TMPOIECCHI, HCIONIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUU CTPOEHUS BELIECTBA, IPUHILIMIL
CYINepHo3UIMK ToJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma ans
ydacTka Lemu, 3akoH Jxoyns—JIeHia, 3aKkoH coXxpaHeHUsI SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO
(bopMyTUPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMATHUECKOE BhIPAKECHHE,

o OO0BSACHATH (PU3NYECKUE TPOIECCH] U CBOMCTBA TN, B TOM YKCJE U B KOHTEKCTE CUTYyallui
IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATh NPUYMHHO-CIEICTBEHHBIE CBSA3HM, CTPOUTH
0o0BsicHeHHe M3 1—2 JOTrMYeCKHX IIaroB ¢ Omopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (DU3HMUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemath pacu€THBIE 3amadud B 2-3 JCWCTBUS, HCIONB3YS 3aKOHBI W (POPMYIIBI,
CBs3BIBAIOIIME (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHall3a YCIOBHUS 3a/Jaydl 3aluChiBaTh
KpaTKoe YCJIOBHE, BBISBIIATH HEIOCTATOK JAHHBIX JJIS PEIICHUs 3a/a4yd, BHIOMpPATh 3aKOHBI U
dbopMynbl, HEOOXOUMBIE AJisi €€ pellleHus, MPOBOJUTh PacUYEThl U CPABHHUBATH IOJYYEHHOE
3HaueHUe PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

o pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU (PU3MYECKUX METOJIOB,
UCIIONIBb3YSl ONMUCAHHME HCCIEAOBAaHMS, BBIACNIATH IPOBEpsieMOE MPEANOI0KEHUE, OlLIEHHUBATh
IPABUJIBHOCTb MOPSIZIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOIBI;

. MIPOBOJIUTH ONBITHI IO HAOIOJCHUIO (PU3UUECKUX SIBICHUNA WIH (PU3HMUECKUX CBOMCTB Tell
(KanwUIsIpHBIE SBIICHUS, 3aBUCUMOCTb JaBJICHUS BO3JyXa OT ero o0b&Ma, TeMIeparyphl,
CKOPOCTH IIpollecca OCTBIBAaHUSI M HarpeBaHUsl IpPU HU3JIyYEHUU OT LBETa M3IIydarolen
(mormnomaroieii) MOBEPXHOCTH, CKOPOCTh HCHApEHHUs BOABI OT TEMIIEPATyphl KHAKOCTU U
wionaan €€ IMOBEPXHOCTH, 3JIEKTpU3alMs TeJl U B3aUMOJEHCTBUE AJIEKTPUUYECKUX 3apsi/ioB,
B3aMMOJICHCTBHE TMOCTOSHHBIX MAarHUTOB, BHU3yalM3allMs MArHUTHBIX IOJEH MOCTOSHHBIX
MarHuToB, JEHCTBUS MAarHUTHOIO IOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHura,
CBOMCTBa  DNEKTPOJABUTATENS  MOCTOSHHOTO  TOKa):  (OpMynIHpoBaTh  MpPOBEpsieMble
IPEIOI0KEHUs, COOUPATh YCTAaHOBKY M3 IPENJIOKEHHOTO OOOPYIOBaHUS, OMHCHIBATH XOJ
ombITa U (HOPMyYIHPOBATH BHIBOJBIL;

o BBHITIOJHATh MpPSMbIE M3MEPEHUS] TeMIIepaTyphbl, OTHOCUTEIHHOW BIIAXHOCTU BO3AYyXa,
CHJIBI TOKA, HAIPSDKEHUS C MCIOJB30BAaHUEM AaHAJIOTOBBIX NMPHOOPOB M JTATYMKOB (PH3HUECKUX
BEJIMYMH, CPABHUBAThH PE3yIbTAThl U3MEPEHUH ¢ yUETOM 33JaHHON a0COIFOTHOMN MOTPEUTHOCTH;

o MPOBOANUTH HCCJIEIOBAaHUE 3aBUCHMOCTH OIHOW (DM3MUECKON BEIMYUHBI OT JAPYroi ¢
MCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUN (3aBUCHMOCTbH COIIPOTUBIICHUS IPOBOJIHUKA OT €T0 JIMHBI,



IJIOLIAAU IIONEPEYHOrO0 CEUYECHHUS U YIEIbHOIO COIPOTHUBIICHMS BEILIECTBA IIPOBOJHUKA, CHUJIbI
TOKa, MWJAYyIIEr0 4Yepe3 IPOBOJAHMK, OT HalpsHKEHUs HAa IPOBOJHUKE, HCCIEIOBAHHE
[I0CJIEeI0BATEIbHOIO U NapauIeIbHOIO COEAMHEHUH MPOBOAHHUKOB): INIAHUPOBATh UCCIIEJOBAHNUE,
coOuparb YCTaHOBKY U BBIIOJIHATh U3MEPEHUs, Ceays MPEAIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yibTaThl IMOJyYEHHOM 3aBUCUMOCTH B BHUAE TaOmul M rpadUKOB, Je1aTh BHIBOJBI IO
pe3yibpTaTaM UCCIIEI0BAHMS;

. IIPOBOAUTH KOCBEHHBbIE H3MEpEHMs] (PU3MUECKUX BEIUYMH (YyAENIbHAs TEIIOEMKOCTb
BEIIECTBA, CONPOTHUBICHUE NPOBOJHUKA, paboTa M MOIIHOCTh 3JIEKTPUUYECKOIO TOKa):
IUIAHUPOBAaTh M3MEPEHUsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIYysl IPEI0XKEHHON
UHCTPYKLUH, U BBIYUCIIATH 3HAUECHHUE BEJINYUHBI;

o coOnrofaTh TMpaBUiia TEXHUKM Oe30macHOCTH 1Mpu  paboTe ¢ 1abOpaTopHBIM
o0opynoBaHuEM;
o XapaKkTepu30BaTh MIPUHIIUIIBI ACWCTBUS U3yYEHHBIX TPUOOPOB U TEXHHUUECKUX YCTPOUCTB

C ONOpOW Ha MX ONUCaHUs (B TOM 4YHCIIE: CHUCT€Ma OTOIUIEHUS JOMOB, FMTPOMETp, IapoBas
TypOHHa, aMIepMeTp, BOJBTMETP, CUETUYUK AIIEKTPUUECKON SHEPrUH, 3JIEKTPOOCBETUTEIbHbIE
npuOOpBI, HarpeBaTeIbHBIC SJIEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUYECKHE MPEIOXPaHUTEIH,
JIEKTPOMArHuT, 3JEKTPOJBUTATENb IIOCTOSHHOIO TOKA), MCIOJIb3Yysl 3HAaHUS O CBOMCTBax
¢u3nUecKux SBICHUN U HEOOXOAMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

o pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U HM3MEPHUTEIbHBIE NPUOOPHI IO
CXeMaM M CXeMaTUYHbIM PUCYHKaM (MKHIKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATE]Ib BHYTPEHHETO CrOPAaHMUsI, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
Lenel ¢ MOoCiIe0BaTeIbHBIM U MapajlIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHBIE
0003HaYEHHUSI 3JIEMEHTOB JIEKTPUUECKUX LENel;

o NPUBOANUTH TpPUMEPHl (HAXOOUTh HH(OpPMAIMIO O TpuUMepax) MPAKTHIECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM JKM3HU i oOecrieueHus: 0e301acHOCTH
npu oOpaiieHuu ¢ npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUs 3/10pOBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEICHUS B OKpYXKarollel cpese;

o OCYLLIECTBIIATh MOUCK MH(pOpMaMK (HU3NIECKOTO coaepkaHus B MHTepHeTe, Ha OCHOBE
UMEIOUIUXCA 3HAaHUW U NYTEM CpaBHEHUS JONOJIHUTEIbHBIX MCTOYHHUKOB BBLIEIATH
UH(POPMALIUIO, KOTOpAs SIBJIETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

. UCIOJIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAy4HO--IIOMYJISPHYIO JINTEPATypy
(U3NYECKOr0 COAEpKAHMSI, CIPABOYHBIE MaTepuallbl, pecypchl cetu HHTepHeT, BlajeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpazoBaHMs HWHGOpMALMM U3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

o co3laBaTh COOCTBEHHBIE TMCHMEHHBIE M KpaTKHWE YCTHBIE COOOIICHUs, 0000mas
UH(POPMALIUMIO U3 HECKOJBKUX MCTOUYHUKOB (PU3MUECKOrO COAEpKaHMs, B TOM 4HUCIe MyOINYHO
IPEJCTaBISITh PE3yJbTaThl IMPOEKTHONW WM HCCIENOBATENbCKON JAESITEIbHOCTU, IPU ITOM
IPaMOTHO HCIOJb30BaTh HM3Y4YCHHbIM MOHATUHHBIA anmapar Kypca (QHU3HKH, COIPOBOXIATh
BBICTYIUICHHE IIPE3CHTALMEN;

. [P BBINOJIHEHUH YYE€OHBIX TMPOEKTOB M MCCIEJOBAHUM (PU3NYECKUX IPOLECCOB
pacrpenensTb 00s13aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABJICHHBIMHU 3a/1a4aMU, CICIAUTD 32
BBINOJIHEHUEM IIJIaHa JICHCTBUHA M KOPPEKTUPOBAaTh €ro, afeKBaTHO OLIEHWBAThb COOCTBEHHBIN
BKJIaJ] B JESTEIbHOCTb T'PYIIIbl, BHICTPaUBaTh KOMMYHHKAaTUBHOE B3aWMOJEWUCTBUE, IPOSBIAL
TOTOBHOCTb pa3peliaTh KOHMIUKTHI.

K xoniy o0yuenus B 9 kiacce rpeiMeTHbIe pe3ybTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y 00yUaIOIIUXCSl YMEHUI:

o UCIOJIb30BAaTh IIOHATUSA: CUCTEMa OTcuéra, MaTepualibHas TOYKa, TPaeKTOpPHUs,
OTHOCHTEIIFHOCTh MEXaHMYECKOTO JBMKEHHUs, nedopmanus (ympyras, IUIaCTHUECKas), TPEHHE,
LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb M IEperpy3ku, LEHTP TSHKECTH, aOCOIIOTHO
TBEP/I0E TENO, HEHTP TSHKECTH TBEPAOIO Teja, paBHOBECUE, MEXAaHUUYECKUE KOJIeOaHUs U BOJIHBI,



3BYK, HHOPA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JTAIBHO30PKOCTb, CIIEKTPBI UCITYCKAaHUS M IOTJIOMICHUS, aabda-, 6era- u
ramMma-u3IJIy4eHus, U30TOIIbl, iJIepHast YHEPTeTHKA;

o pasnuyath SBJICHHA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE [BUXKEHUE,
PaBHOYCKOPEHHOE MpPSMOJMHEIIHOE JIBU)KEHUE, CBOOOJHOE IMaJeHUE Tell, PaBHOMEPHOE
JIBUKEHHE IO OKPY>KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE IBM)KEHHE, KoJebareiabHoe
JBUKEHHE (3aTyxalollMe U BbIHY)KJICHHBbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBUKCHHE,
OTpaXCHHME 3BYKa, MPSAMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHE U IPEIIOMIICHHUE CBETa,
IIOJIHOE BHYTPEHHEE OTpPaKEHUE CBETa, pa3joKeHUe Oeloro cBeTa B CIEKTP U CIIOKEHHE
CHEKTPaJIbHBIX I[BETOB, IHMCIIEPCUSI CBETA, €CTECTBEHHAsl PaJMOAaKTUBHOCTH, BO3HUKHOBEHHE
JMHENYaTOro CreKTpa U3JIyueHus) 0 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

o pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKHX SIBICHHUM B OKpYKaroIleM Mmupe (B
TOM uucie GU3nYEeCcKue sIBICHUS B PUPOJIE: MPUINBBI U OTIUBEI, IBIKeHUE iaHeT ColHedHOU
CUCTEMBI, PEAKTHUBHOE JIBUJKEHUE KHUBBIX OpPraHU3MOB, BOCIPUATUE 3BYKOB JKHBOTHBIMU,
3eMIICTPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHAaMH, 5XO, LIBeTa TeJ, ONTHYECKHE SIBICHUS B
npupoae, OWOJIOTHYECKOe JeWCTBUE BHIMMOIO, YIBTPa(HOIETOBOTO M PEHTIC€HOBCKOTO
U3IyYCHUHN, eCTECTBEHHBIA pPAaJUOAKTUBHBIA (OH, KOCMUYECKHE JIy4d, pPaJlOaKTHBHOE
U3Iy4YeHUE MPUPOJHBIX MMHEPAJIOB, ICHCTBHE pPAJUOAKTUBHBIX H3JIyYEHUN Ha OpraHu3M
YelloBeKa), PH ATOM MEePEeBOAUTh MPAKTHUECKYIO 3a7auy B y4EOHYIO, BBIICISTH CYIICCTBEHHBIC
cBoMcTBa (IMPU3HAKHN) (PU3HUECKUX SBICHHH;

o ONKCHIBaTh M3y4YEHHBIC CBOMCTBA Tel U (U3MUYECKUE SIBJICHHS, WUCIONB3Ys (hHU3HUECKUe
BEJIMUMHBI (CPEIHSISI U MTHOBEHHAsl CKOPOCTD TeJla MIPH HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHHE,
nepeMenieHue, IyThb, YIJOBas CKOPOCTb, CHJIa TPEHHUS, CHJIAa YIPYrOoCTH, CHJIA TSKECTH,
YCKOpEHUE CBOOOIHOIO MaJeHusi, BEC Tejla, UMIIYJIbC Tella, UMIYJIbC CHJIbI, MEXaHUYECKas
paboTa ¥ MOIIHOCTb, MOTEHLMAJIbHAS SHEPIUsl Tejla, MOJHATOTO HAaJl MOBEPXHOCTHIO 3E€MJIH,
MOTEHUMATbHAsT DHEPIrHsl CXKAaTOM NpPYKHUHBI, KMHETUYECKas SHEeprus, MOoJHas MeXaHW4YecKas
DHEPTHUs, MEePUOJ M YacToTa KoyeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIICHUS CpeJbl), MPU OMHCAHUM MPABUIBLHO TPAaKTOBATh
(U3NUEeCKU CMBICIT UCTIOIB3YyEMBIX BEIIMYMH, 0003HAYCHHS U EAMHUIBI (PU3NYCCKUX BEIWYHH,
HAXOJIUTh (POPMYIIBI, CBSI3BIBAIONINE JTaHHYIO (U3UUECKYI0 BEIMYMHY C APYTHMH BEITUYMHAMH,
CTPOUTH rpapuKy N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

o XapaKkTepu30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHHUS M MPOIECCHI, UCIOIB3YS 3aKOH
COXPaHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHsI, MPUHIUI CYHEPIIO3ULIMN CHJI, TIPUHIIUIL
OoTHOcUTeNbHOCTH ['anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsS] MMIIYJIbCa, 3aKOHbI
OTPaKCHUSI U TPEIIOMIICHUSI CBETa, 3aKOHBI COXPAHEHHUS 3apsAIOBOrO U MAacCOBOTO 4YHCEN MPHU
AJIEPHBIX pEaKUUsX, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBATH €rO
MaTeMaTHYECKOE BHIPAKEHUE;

o OO0BACHATH PUZNYECKUE TPOIECCH] U CBOMCTBA TN, B TOM YKCJE U B KOHTEKCTE CUTYyallui
IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH MPUYMHHO--CIEJACTBEHHBIE CBSI3H, CTPOUTH
00BsicCHEHHE M3 2—3 JIOTHYECKHX IIaroB ¢ OMOpoil Ha 2—-3 M3y4YEHHBIX CBOWMCTBA (DU3MUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemars pacu€THbIE 3a/1a4M (ONMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHUM), UCIOIb3Ys
3aKOHBI ¥ (POPMYJIBI, CBS3BIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHANIM3a yCIOBUS 3aauu
3aMMCBIBaTh KPAaTKOE YCJIOBUE, BBISBIIATH HEIOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI M (OpPMyYIbI, HEOOXOJWMBIE [JIsl PpEUICHHs, MPOBOAUTH pPACYETHl W OILIEHUBATH
PEATUCTUYHOCTb MOyYEHHOTO 3HAUCHHS (PU3MUECKON BEIIMYHHEI,

. pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOYXHO PEIIUTh MPH NOMOIIN (PU3MYECKIX METOJIOB,
UCIIONIB3YSl ONMUCAHHME MCCIEIOBAHMS, BBIACNIATH IPOBEpsieMOE MPEANOI0KEHUE, OLIEHHWBATh



IPaBUIBHOCTh TIOPSIKA TIPOBEJEHUS HCCIEA0BaHMs, JejaTh BbIBOJAbI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB;

o MIPOBOJIUTH ONBITHI IO HAOIOJCHUIO (PU3MUECKUX SBICHUNA WK (PU3HMYECKUX CBOMCTB Tell
(u3ydyeHue BTOporo 3akoHa HbprOTOHA, 3aKOHAa COXPaHEHMsI HEPruH, 3aBHCHUMOCTb IEpHOoja
KOJICOAHUH MPYKMHHOTO MAaATHUKA OT MACCHI Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTD OT
aMIUTUTYAbl MaJIbIX KOJIeOaHUM, MPSIMOJIMHEIHOE pacpoCTpaHEHUE CBETa, pasjokeHue 0e1oro
CBETa B CIEKTP, M3YUCHHUE CBOMCTB M300paXKEHUS B IUIOCKOM 3€pKajie U CBOWCTB M300paKECHUS
npeaMera B cobuparolel JinH3e, HaOIi0IeH!e CIUIOIIHBIX M IMHEHYaThIX CIIEKTPOB U3ITyYCHHMS):
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000py0BaHNs, OMHUCHIBATH X0/
OTIBITA U €r0 PE3yJIbTaThl, POPMYJINPOBAThH BHIBOJIBI;

o IPOBOJUTH IPU HEOOXOAMMOCTU CEpUI0 MNPSAMBIX M3MEPEHMH, OIpenelss CpeaHee
3Ha4YeHUEe U3MepsieMoll BelnnuuHbI ((OKYCHOE paccTOsIHME coOMparomeil JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a n3MepeHust (M3MEPUTEIIBHOTO MTPUOopa);

o MPOBOJIUTH HCCIIENOBAHME 3aBUCHMOCTEH (PU3MUECKUX BEIUYMH C HCIIOJIB30BAaHHEM
OpPSMBIX M3MEPEHUH (3aBUCHUMOCTb IIyTH OT BPEMEHHU IpPHU PaBHOYCKOPEHHOM JABMKEHHM 0e3
HAYaIbHOM CKOPOCTH, IMEpHoAa KoJeOaHW MaTeMaTHYeCKOro MasTHHKAa OT JJIMHBI HUTH,
3aBHCHUMOCTH yIJla OTPa)K€HUs CBETa OT YIJla MaJeHMs U yria MpeJoMIICHUs OT yria HajJeHus):
IUTAHUPOBATh HUCCIIEOBAHUE, CAMOCTOSITEIPHO COOMPATh YCTAHOBKY, (PUKCHPOBATH PE3yIIbTATHI
HOJY4YEHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIWYMH B BHUJE TaOJHIl U rpaduKoB, J€1aTh BHIBOJbI
10 Pe3yJIbTaTaM HUCCIIEOBAHUS;

o MPOBOJIUTh KOCBEHHBIE M3MepeHHUs (U3NYECKHX BEIMYMH (CpeaHsss CKOpPOCTh U
YCKOpPEHHE Teja IpPU PABHOYCKOPEHHOM JIBUKEHHMH, YCKOpPEHHE CBOOOJHOIO MaJeHHs,
KECTKOCTH MPYKUHBI, KO3()PHUIIMEHT TPEHUSI CKOIBKEHHsI, MEXaHUUeCKasi paboTa U MOUIHOCTbD,
4acToTa U Mepuo]| KojJeOaHU MaTeMaTHYeCKOro U MPYXUHHOTO MAsATHUKOB, ONTHYECKas CUja
coOuparomield  JUH3BI, PAJUOAKTUBHBIA  (OH): IUIAHUPOBATH HM3MEpPEHHs, CcOoOMpaTh
9KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHATH U3MEPEHUs, ClIeaysl MPeAIOKEHHON UHCTPYKIUH,
BBIYHUCIISITH 3HAUEHUE BETMYMHBI U aHAJTM3UPOBATH MOIYUYE€HHBIE PE3YJIbTAThl C YIETOM 3aJaHHOM
HOTPEIIHOCTH U3MEPEHUI;

o coONMoaTh MpaBWia TEXHUKA O€30MacHOCTH Tpu  pabore ¢  JabopaTOpHBIM
000pyI0BaHUEM;
L pas3iindaTb OCHOBHBIC NPU3HAKKU U3YUCHHBIX (1)I/I3I/I‘~I€CKI/IX MOZ[GJ'IGfIZ MaTcpHuaJibHad TOYKaA,

a0COIOTHO TBEP/IOE TEJIO, TOYCUHBIN HCTOYHHK CBETA, JIy4, TOHKAs JIMH3a, INIAHETapHas MOJIETh
aToma, HyKJIOHHas MOJIEJIb aTOMHOTO S11pa;

. XapaKTepU30BaTh IPUHLIMIIBI AEUCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C Omopoil Ha WX omucaHus (B TOM YHUCIE: COUAOMETP, JATYUKHU IOJOXKECHHS, PACCTOSHUS U
YCKOPEHHS, paKeTa, O3XOJOT, OYKH, IepHUcKor, (oToamnmapar, OINTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuiibcoHa), MCMONb3ys 3HAHUSA O CBOWCTBaX (DHU3MUECKHUX
SIBJICHUI 1 HEOOXOANMBIEe (PU3NYECKHE 3aKOHOMEPHOCTH;

. HCIIOJIB30BAaTh CXEMbl U CXEMAaTUYHBIC PUCYHKM HM3YyYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB UM  TEXHOJIOTMYECKHX IMPOILIECCOB TMPH PEIIeHUH y4eOHO--
IPAKTUYECKUX 337a4, ONTUUYECKUE CXEMBbI JUISl IOCTPOEHUSI U300paKEHUH B IJIOCKOM 3€pKaje U
coOuparoIieii JT1H3E;

. NPUBOIUTH THpUMEpbl (HaXoAWTh MHPOPMAIMIO O TMpPUMEpax) MPAKTUYECKOTO
UCIONIb30BaHUs (PU3MUECKUX 3HAHHWM B MOBCEIHEBHOM XU3HU JUIsl oOecrieueHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUs 3/10pOBbI U
COOIIOICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYKAIOIIEH cpelie;

. OCYILECTBIATh MMOMCK HH(popMauuu (Qusudeckoro cojepxaHuss B VHTepHeTe,
CaMOCTOSITENIBHO  (OpMyJIHMpysl  MOUCKOBBIM  3ampoc, HAXOAWTb IyTH  ONPEENICHUs
JIOCTOBEPHOCTH IMOJIYY€HHON MH(QOPMAIMK HA OCHOBE MMEIOIIMXCS 3HAHUHM U JOMOJHUTEIbHBIX
HCTOYHUKOB;



° WCIIOJIb30BaTh TIPH BBITIOJIHEHUU YYCOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIHTEPATYpPy
(U3NUECKOTO COJEpXKAaHMS, CIPABOYHBIC MaTepHalibl, pecypchbl ceTu HHTepHeT, BIlajleTh
npuéMaMi KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HWHOOPMAIMH W3 OIHOW 3HAKOBOU
CHCTEMBI B JIPYTYIO;

° CO3/1aBaTh COOCTBEHHBIC MMMCHhMECHHBIC U YCTHBIC COOOIIEHUSI HA OCHOBE MH(OpMAIIHK U3
HECKOJIbKUX HCTOYHHKOB (DH3MUYECKOTO COJAEpKaHUsI, IMyOJIMYHO TMPEICTABISATh PE3YJIbTAThI
MPOSKTHON WJIM HCCIIEIOBATCIIbCKONW JEATCIIbHOCTH, IPU 3ITOM TPaMOTHO HCIOJIB30BaTh
U3yUYCHHBIN MOHATUITHBIN ammapar u3y4aeMoro pasjena GU3UKU U COMPOBOXKIATh BHICTYIIJICHHUE
npe3eHTanuen ¢ yu€ToM 0cOOEHHOCTEH ay JUTOPHU CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMpPorpamMmbl Bceero KOHTpﬁo'HLH Hpalc;nqecx o0pa3oBaTe/ibHbIE
ble padoThI He padoThl pecypes
Pa3nes 1. @usuka u eé posib B NO3HAHUM OKPY/KAIOLIEro MUpa
1.1 dusnka - Hayka 0 IPUPOIE 2 bubmuorexa [IOK
' y PHPOA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 DH3HMNCCKHE BEIIHIHHbI 2 ! https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAy4HbI METO/ MO3HAHUS 2 1 Bromaozexa HOK
' https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pa3znea 2. [lepBoHavasibHbIe CBEJEeHUS 0 CTPOEHHUH BelleCTBA
bubmuoreka [JOK
2.1 Crpocnue BemecTsa 1 https://m.edsoo.ru/7f416194
29 JIBr>KeHue U B3aUMOJCHCTBUE YaCTHI] ) 1 bubnuorexa [JOK
’ BELIECTBA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2.3 ArperaTtHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazageny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl
bu6mmorexa [{OK
3.1 Mexanuieckoe ABrxeHue 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.2 Muepuus, macea, n10THOCTS 4 I https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
3.3 Cuna. Buper cnn 14 I 2 https://m.edsoo.ru/7f416194
Ntoro no pazgeny 21
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Pasnen 4. /laBjieHue TBEPABIX TeJl, :KUJIKOCTEH M Ta30B

41 Hasnenue. Ilepenaya naBnenus TBEPAbIMUA 3 bubnnorexa [IOK
’ TeNaMH, >KUIKOCTSAMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlasenue xuKkocTy > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATmocheproe aBieHHe 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUJKOCTH U Ta3a Ha NOTPYKEHHOE 7 1 3 bubmuoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazageny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHEpPrus
bu6mmoreka [IOK
> Pabota u mommocts 3 ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
32 Hpocrsie Mexanu3wb! > ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexanueckas sueprius 4 ! ! https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 12
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8 KVIACC

KoJuun4yecTBOo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne m/m NMPOrpamMMbl Bcero KOHTpﬁ O/ILH Ip aK;"quK o0pa3oBaTejibHbIE
ble padoThbI ue padoTsl pecypebi

Pa3pean 1. TenioBbie IBJICHUSA
1.1 CrtpoeHnue 1 CBOMCTBA BEIIECTBA 7 bubmorexa [IOK

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

bubnuoreka IHOK

1.2 Tenuiosbie npouecch! 21 I > httns://m.edS(])_E).ru/ 7f4181ce

Hroro no pazueny 28

Paznen 2. DiiekTpryeckre 1 MarHMTHbIE SIBJIEHUS
21 DJIIEKTpUYECKHE 3apsiibl. 3apsKEHHBIE TEJa 7 1 bubnnorexa [JOK

) 1 UX B3aUMOJCHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 IToCcTOSAHHBIN JIEKTPUUECKUI TOK 20 1 7 Eggf;l/crﬁeelilasg)orﬁﬂ f4181ce
2.3 MarnutHrle ABlICHUSA 6 1 1.5 Eggg'lj/(r);eeﬁlsiorﬁﬂ f4181ce
24 DJNIeKTpOMarHuTHasi UHIYKIUs 4 Eggf;l/crﬁeelilasg)orﬁﬂ f4181ce

Hroro no pazueny 37

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KVIACC

KoJuun4yecTBOo 4acoB DJIeKTPOHHBbIE
Ne /i HaunMeHnoBaHMe pa3iesioB U TeM K 0 (uu¢posbIe)
} nporpaMMbI Beero OHTpﬁo.lIbH PaK;““eCK o0pa3oBaTe/bHbIE
bie padoThl He padoThl pecypes
Pa3zpen 1. Mexannueckue siBJICHUA
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €0 10 1 bu6nmoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsanmoneiictsue en 20 I 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKoHBI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Paznen 2. MexaHn4yecKHe KoJ1e0aHNs U BOJHBI
bu6mmorexa [IOK
2.1 Mexannueckue KoJieOaHus 7 3 https://m.edsoo.ru/7f41 adat
bubmuoreka [JOK
2.2 MexaHuueckue BOJIHBI. 3BYK 8 1 3 httns-//m.edsoo.ru/7f4 1 adat
Hroro no pazueny 15
Paznien 3. DjieKTpOMAarHMTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE TOJIE U 6 ) bubmuorexa [JOK
' 2JICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
bubmuoreka [JOK
4.1 3aKOHBI paCIPOCTPAaHEHUs CBETa 6 2 https://m.edsoo.ru/7f41 ada6
bu6mmorexa [IOK
4.2 JIuH3BI ¥ onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41 adat
4.3 Paznoxxenne 6emoro cBera B CIIEKTP 3 2 Brbmiorexa LOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazageny

15

Pasnen 5. KBanroBble ABJIeHUA

5.1 Hcnyckanue U MorioneHue cBeTa aToMOM 4 1 Bromaorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenue aTOMHOTO sijipa 6 1 Eggg;;;;iﬁiﬁgﬁn f41a426
53 | Suepusie peaunn 7 ! bty edsop /76t ladas
Hroro no pazueny 17
Pasnen 6. IloBTOpuTE1bHO-000011IAK0IMIT MOAYJIb
6.1 [ToBTOpEeHKE M 0000IIIEHNE COIePKAHUS 9 ) bu6nmoreka [JOK
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

» dusuka, 8 knacc/ Iepeimkua .M., BanoB A.H., AKInoHepHoe 0011eCTBO
«M3nparenscTBO «lIpocBemieHune
» ®usuka, 9 xknace/ [epoimkun .M., I'yrauk E.M., UBanos A.U., [TerpoBa M.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBemenue

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

®dusnka, 7 kmacc, Meroandeckoe nocodue k yueouuky A.B. [lepeimkuna, @unonosny H.B.,
2020

®dusnka, 7 Ki1acc, TEXHOJIOTHUECKUE KapThl YPOKOB 10 yueOHuky [lepeimkuna A.B.,
Ilenareiiuenxo H.JI., 2019

®dusmka, 8 kiacc, Meroanyeckoe nocodue k yueouuky A.B. [lepeimkuna, @unonosnu H.B.,
2020

®dusnka, 8 Ki1acc, TEXHOJOTHUECKUE KapThl YPOKOB 10 yueOHuky [lepeimkuna A.B.,
Ilenareiiuenxo H.JI., 2019

dusmka, 9 kimacc, Meroanyeckoe nocodue k yueouuky A.B. [lepeimkuna, @unonosnu H.B.,
2020

®dusnka, 9 Kiacc, TEXHOJIOTHYECKUE KapThl YpOKOB 10 yueOHuKy [1€ppimkuna JI.B., ['yTHIK
E.M., Henareiiuenxo H.JI., 2019
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