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IInanupyemble pe3ybTaTbl OCBOCHHS Y4e0OHOI0 MpeaMeTa
JIN4HOCTHBIE Pe3yJIbTATHI:
CdomupoBaHHOCTh TTO3HABATENBHBIX UHTEPECOB HA OCHOBE PA3BUTHUSI MHTEIICKTYAIBHBIX H
TBOPUYECKUX CIIOCOOHOCTEN y4aIIuxcs.
YO0ex1eHHOCTh B BO3MOXKHOCTAX TMO3HAHUS MPHUPOJBI, B HEOOXOAMMOCTH Pa3yMHOTO
WCIIOJb30BAaHUS JOCTM)KEHMA HAyKM W TEXHOJOTHM ISl JAJIbHEHINEro pa3BUTHUSA
YeJI0BEYECKOro O0IIecTBa, YBaXKCHUsI K TBOPLIAM HAYKHW U TEXHUKH, OTHOIICHHUE B (U3HKeE,
KaK 3JIEMEHTY OOIIEUeTI0BEYECKOI KYIbTYPHI.
CaMOoCTOATEIBLHOCTh B IPUOOPETEHUHN HOBBIX 3HAHUN U MIPAKTHYECKUX YMEHUH.
['oTOBHOCTBH K BBIOOPY JKU3HEHHOTO MYTU B COOTBETCTBUH C COOCTBEHHBIMH HHTEPECAMH U
BO3MOKHOCTSIMU.
MortuBamusi 00pa3oBaTeNbHON  JEATETBLHOCTH IIKOJBHUKOB HAa OCHOBE JIMYHOCTHO-
OPHUEHTUPOBAHHOIO MTOAXOA.
@opMHUpPOBAaHHE LIEHHOCTHBIX OTHOLIEHUH IPYr K JAPYry, YYWUTEIO, aBTOpaM OTKPBITUH U
U300peTeHmil, pe3yapTaTaM 00ydeHHUs.
CrocoOHOCTh K COLMANBHON ajanTalii W WHTErpalud B OOIIECTBE, B TOM YHCIE IPH
peanu3anuyi BO3MOXHOCTEH KOMMYHHUKAIIMM Ha OCHOBE CJIOBECHOH peuM (BKJIIOYAs YCTHYIO
KOMMYHHUKAIIUIO), a Tak)Ke, MPH KEJIaHWW, KOMMYHHKAIlMd Ha OCHOBE >KECTOBOM peuH C
JULAMHU, UMEIOIIMMY HAPYIIEHUS CllyXa.
MertanpeamMeTHble pe3yJbTaThl:
PerynsatuBHble yHUBepcanbHble yueOHble aeiictus (YY)
YMeHHne caMOCTOSITENTFHO ONPENeNiTh Ied O0O0y4eHUs, CTaBUTh U (POPMYIUPOBATH HOBBIC
3a/a4i B ydyeOe M IMO3HABATEIIbHOM JI€ATEIbHOCTH, pa3BUBaThb MOTHBBI U MHTEPECHI CBOEH
MIO3HABATEJIbHON J€ATEIbHOCTH.
VYMeHHEe CaMOCTOSATENBHO IUIAHMPOBATH IIYTH JOCTHOKCHMS L€, B TOM YHCIIE
QIbTEpPHATHBHBIE, OCO3HAHHO BBHIOMpaTh HanOoiee d(P(HEeKTUBHBIE CHOCOOBI pEIICHUS
yueOHBIX U MO3HABATEIbHBIX 33/1a4.
YMeHue COOTHOCHTH CBOM JEWCTBUSA C IUIAHUPYEMBIMHU pE3yJbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JESITENbHOCTH B MPOIEcCe JOCTUKEHUS pe3yibTara, ONpeAesiTh CoCcoObI
NEHCTBUII B paMKax NpPEIIOKEHHBIX YCIOBHM U TpeOOBaHMIA, KOPPEKTHPOBATH CBOU
JIEUCTBUSA B COOTBETCTBUH C U3MEHSAIOLIEHCS CUTYaI[UEH.
YMeHue OleHMBAaTh IPaBWJIBHOCTh BBIMOJHEHUS y4yeOHOM 3aaayd, COOCTBEHHbBIE
BO3MO>KHOCTH €€ PELLEHUS.
Brnagenne ocHOBaMHM CaMOKOHTPOJIS, CAMOOILICHKH, MPUHATUS PEIIEHUN U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEILHOM.
Ilo3naBarenpHbIe Y'Y /]
VYMeHne omnpeneniaTh IOHATHS, CO3/1aBaTh OOOOIIEHHUs, YCTaHABIWBATh AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CaMOCTOSITEILHO  BBIOMpAaTb  OCHOBaHWS U KpUTEpUU  JUId
KJIacCU(UKALMK, YCTAaHABIMBATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH IJIOTUYECKOE
paccyX/IeHue, yMO3akioueHHe (MHAYKTUBHOE, AEIYKTUBHOE, IO aHAJIOIMHM) M Jenarh
BBIBOJIBI.
YMeHue coznaBaTh, MPUMEHATh U MPEOOPa30BbIBATh 3HAKU U CHUMBOJIbI, MOJIENIM U CXEMBI
JUTSI pEIICHUs yUeOHBIX U MTO3HABATENIbHBIX 33]1a4.
CMBICTIOBOE UTEHUE.
DKOJIOTUYECKOE MBIIIJIEHHE, YMEHHE IPUMEHSTH €ro B O3HABATENIbHOM, KOMMYHUKATUBHOM,
COLIMAJILHOW MPaKTUKE U MPOPECCUOHATBHON OPUEHTALINH.
Hanuume MoTHMBalMM K OBJQJACHUIO KYJIbTYPOM AKTHMBHOTO MCIOJIB30BAHMS CIOBape u
JPYTUX MOUCKOBBIX CUCTEM.
KommyHukatusHble VY /[
YMeHue opraHu30BbIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTD C
YUUTEIEeM U CBEPCTHUKAMH; pad0TaTh MHAUBHUIYALHO U B TPYIIE: HAXOIUTH O0IIIee
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pelIeHre U pa3penarb KOHQIUKTH HA OCHOBE COTJIACOBAHUS MO3UIUI U ydeTa HHTEPECOB;
dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE.

— VYMeHHe OCO3HaHHO HCIOJb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 3ajadei
KOMMYHHUKAITIH JIJIs1 BBIPQXKEHUS CBOMX YYBCTB, MBICIIEH U TOTPEOHOCTEH JUIsl IJTAaHUPOBAHUS
U peryjsilud CBOCM JEATEIbHOCTH; BIJIAJICHUE YCTHOM U INHCBMEHHOH pEYblo,
MOHOJIOTHYECKOM KOHTEKCTHOM pEYbI0.

— ®@opMupoBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJIB30BaHUS MH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TexHoJorui (nanee — UKT).

— Brnanenune HaBbIKaMHM  ONpeNENeHHMS W HUCHOpaBiIeHUS  crneuuduyeckux  ommbOoK
(arpaMMaTH3MOB) B TUCHbMEHHOW U YCTHOM peyu.

IIpenmeTrHble pe3yJibTaThI:

—  CdopmupoBaHHOCTh MpPEICTaBICHUM O 3aKOHOMEPHOW CBSI3U M MO3HABAEMOCTH SIBICHUU
IpUPOJIbI, 00 0OBEKTUBHOCTH HAYYHOI'O 3HAHUS; O CUCTeMOOOpasyromel ponu Gpusuku ass
pa3BUTHUS JAPYIUX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOIHI; HAYYHOIO MHPOBO33PEHUS
KaK pe3yJibTaTa U3yueHHUs: OCHOB CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH.

— CdopmMupoBaHHOCTH MEPBOHAYAIBHBIX MPEICTABICHHA O (U3WYECKOW CYIIHOCTH SIBJICHUN
IpUpObl (MEXaHUYECKHUX, TEIUIOBBIX, IEKTPOMArHUTHBIX M KBAHTOBBIX), BUJAX MaTEPHUU
(BeIIecTBO U M0JIe), ABUKEHUH KaK CIIOcO0€ CYIIeCTBOBAHUS MAaT€PUH; YCBOCHHE OCHOBHBIX
uJel MEXaHUKH, aTOMHO-MOJIEKYJSIPHOTO YYE€HHUS O CTPOCHMM BEIIECTBA, 3JIEMEHTOB
JNEKTPOAMHAMUKN ¥ KBAaHTOBOW (DM3HMKHU; OBIAJCHHE TMOHATHUIHBIM ammapatoM H
CHUMBOJIMYECKUM S3BIKOM (DH3HKH.

— Hanuuue omnbiTa NMpUMEHEHUS HAYYHBIX METOJOB TMO3HAHUS, HAOMIOACHUS (QUINYECKUX
SBJICHUM, TIPOBEICHUS OMBITOB, MPOCTHIX 3KCIHEPUMEHTAIbHBIX HUCCIEHOBAaHUM, MPAMBIX U
KOCBEHHBIX HW3MEPEHUH C HCIOJIb30BAaHMEM AHAJIOTOBBIX M LU(PPOBBIX H3MEPUTEIBHBIX
npuOOpOB; TOHUMAaHNE HEM30EKHOCTH MOTPEIIHOCTEH THOOBIX H3MEPEHU.

— Tlonnmanue (u3MYECKHX OCHOB W NMPHHLUIOB JIEHCTBHS (paOOThl) MAIMH M MEXaHH3MOB,
CPEJICTB MEPEABUKEHUS U CBSI3U, OBITOBBIX NPUOOPOB, MPOMBIIIJICHHBIX TEXHOJOTUYECKUX
IIPOLIECCOB, BIUSHUSA HUX Ha OKPYXKAIOIIYI0 Cpely; OCO3HAaHHWE BO3MOXKHBIX MPUYNH
TEXHOT€HHBIX U HKOJIOTUYECKUX KaTacTpod.

— Oco3HaHMe HEOOXOJUMOCTH TPUMEHEHUS JOCTHKEHUH (GU3MKH M TEXHOJNOTUH uis
PaLMOHATILHOTO MTPUPOA0IOIB30BAHUS.

— Biagenune ocHoBamM 0€30MAaCHOTO MCIIOJB30BAaHMUS €CTECTBEHHBIX M HCKYCCTBEHHBIX
ANEKTPUYECKUX MU MATHUTHBIX IMOJIEH, 3JIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX
Y MCKYCCTBEHHBIX MOHU3UPYIOIIUX M3Jy4eHUH BO M30€KaHUEe X BPEIHOTO BO3JCHCTBUS Ha
OKPYXKAIOIYIO CPEly U OpraHU3M YEJIOBEKa.

— VYMeHHe IIaHUPOBAaTh B MOBCEHEBHON JKU3HU CBOU JEHCTBUS C TPUMEHEHUEM IOJIyYE€HHBIX
3HAaHUW 3aKOHOB MEXAHUKH, JIEKTPOJMHAMUKU, TEPMOAMHAMMKU W TEIUIOBBIX SIBICHHUH C
LEJIBI0 COepeKEHHs 310POBbSL.

— CdopmHupoBaHHOCTh MPEACTABICHUN O HEpallMOHAIbHOM HCIHOJb30BaHUU MPUPOJIHBIX
PECYPCOB U SHEPruH, 3arpsA3HEHHM OKPYKAIOLIEH Cpelbl Kak CIEJCTBHE HECOBEPIIECHCTBA
MAalIuH U MEXaHU3MOB.

— Bnanenue OCHOBHBIMHM JOCTYIHBIMM METOJAAMM HAay4YHOTO MO3HAHMS, HCIOJIB3YEMBIMH B
¢usuke: HaOmO/IEeHUE, ONHCaHHWE, HW3MEpPEeHHe, SKCIEPUMEHT; YMeHue o0padaTbiBaTh
pe3ynbTaThl U3MEpPEHUH, OOHAPYKUBATh 3aBUCUMOCTh MEXAY (PM3MUECKUMU BETUYHMHAMU,
OOBSACHATH OTYyYEHHBIE PE3YJIbTAThI U A€TaTh BHIBOBIL.

— DBnaneHune JOCTyNmHBIMM METOJAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUSA U IPOBEIEHUS
(¢U3MUeCKUX OKCIEPUMEHTOB, ONHCAHUSA M aHAIW3a MOJYYEHHOM H3MEpUTENbHOM
uH(pOpMallH, ONpeIeJICHHs I0CTOBEPHOCTH MOJYYEHHOTI'O PE3yJIbTaTa.

BoinycKHUK Hay4YuTCH:

* coOmroaTh npaBuia 6€30MaCHOCTH M OXPaHbl TpyAa MpU padoTe ¢ yueOHbIM U J1a00paTOPHBIM

o0opynoBaHueM;



* IOHUMATh CMBICIT OCHOBHBIX (PM3UYECKUX TEPMHUHOB: (pru3nueckoe Teno, Gu3nveckoe sBICHuE,
¢buznueckas BeIMUnHA, €IUHULBI U3MEPEHUS;

* pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO DPEHIMTh MPH HOMOIIM (U3NYECKUX METOJIOB;
AHAIU3UPOBATH OTJIEJIbHBIC ATAIbl MPOBEACHUS UCCIEI0BAHUN U HHTEPIIPETUPOBATH PE3YIbTAThI
HAOJIIOJICHUN U OIBITOB;

* CTaBUTh OIMbBITHI MO HCCIEAOBAHUIO (U3NYECKUX SBICHUHN WM (U3HYECKUX CBOMCTB Ten 0e3
UCTIOJIb30BaHUS NPSAMBIX MU3MEPEHUil; Mpu 3TOM (OpPMYIHPOBATH MpobiemMy/3aqady y4eOHOro
9KCIIEPUMEHTAa; COOMpPATh YCTAaHOBKY M3 IMPEAJIOKEHHOTrO 00OpYAOBaHUS; MPOBOJIUTH OMBIT U
(dbopMynHUpOBaTH BHIBOJIBL.

* IOHUMATh POJIb HKCIIEPUMEHTA B OJy4YEHUH HAYyYHON MH(POpMaIuy;

* IPOBOJIUTH MPSIMbIE U3MEPEHHsI (PU3MUECKUX BEIUYHH: BPEMsI, PACCTOSIHUE, Macca Tela, 00beM,
Cuia, TemrepaTypa, aTMOc(epHOe [aBjeHHE, BIAKHOCTh BO3/yXa, HamlpsyKeHUE, cuja TOKa,
panuanoHHbI (QOH (C HCIONB30BAaHHEM JO03UMETpa); MPHU ITOM BBIOMpATh ONTUMAIBHBIN
Croco0 U3MepeHus U UCIOIb30BaTh MPOCTENIIINE METO bl OLIEHKU MOTPEIIHOCTEH U3MEPEHUH.

* MIPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEIMYMH C HMCIIOJIb30BAHUEM IPSIMBIX
M3MEpPEHUIl: TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOJIYYEHHOM
3aBHCUMOCTH (PU3MYECKMX BENUYMH B BUAEC TaONMMIl W TpauKOB, J€NaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeI0BaHus;

* MPOBOJUTH KOCBEHHBIC HM3MEpEeHHs] (PU3MUYECKMX BEJIWYHMH: MPHU BBHIMOJHEHUH HW3MEPEHUI
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIysl MPEAIOKEHHON HHCTPYKIMH, BBIYUCIATH
3HaUEHUE BEJIMYMHBI U AHAJTU3UPOBATH MOJIyYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHOM TOYHOCTH
U3MEPEHU;

* aHaJIU3UPOBATh CHUTYallUd MPAKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, Y3HaBaTb B HUX
NPOSIBIICHUE M3YUYEHHBIX (U3MUECKUX SBICHUM WM 3aKOHOMEPHOCTEH U MPUMEHSTh
UMEIOIINECS 3HAHUS ISl X OOBSICHEHHUS,

* MOHUMAaTh MPUHIMUIBI ACUCTBUS MAIIWH, TPUOOPOB U TEXHUUYECKHX YCTPOWCTB, YCIOBHS UX
0€30MMacHOr0 UCNOIb30BaHUs B IOBCEHEBHON KU3HU;

* HUCHOJb30BaTh MpPH BBHINOJHEHUM YYeOHBIX 3aJad HAYYHO-TIOMYJSAPHYIO JIUTEpaTypy o
(bu3NYEeCKUX SIBICHUSAX, CIIPAaBOYHBIE MaTepUabl, pecypchbl IHTepHET.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

* 0CO3HABaTh LIEHHOCTh HaYYHBIX MCCIIEJI0BAaHUMN, posib (PU3UKU B PACIIMPEHUU MPENCTaBICHUM
00 OKpy>KarollleM MHpE U €€ BKJIaJ] B YJIyUllIeHHEe KaueCTBa KU3HU;

* WCIIOJIb30BaTh TPUEMBbl MOCTPOEHUS (U3NYECKUX MOJee, Noucka u (QOpMYIHUPOBKU
JIOKa3aTeNbCTB BBIIBUHYTBIX THIIOTE3 U TEOPETUYECKUX BBIBOJOB HAa OCHOBE SMIIMPHUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

* CpPaBHMBATh TOYHOCTb M3MEpPEHUs (PU3MUYECKUX BEJIWYMH IO BEIMYMHE MX OTHOCUTEIbHOMN
MOTPENIHOCTH MPH NMPOBEIEHUH NPSIMbIX U3MEPEHUI;

* CaMOCTOSATENBHO NMPOBOAUTH KOCBEHHBIE U3MEPEHHs U UCCIEIOBAaHUs (PU3HMUECKUX BEIUYHH C
HCIIOJIb30BAaHUEM Pa3IMUHBIX CIIOCOOOB M3MEpPEHUs: (PU3NUECKUX BEITUYMH, BHIOMpATh CPEICTBA
U3MEPEHHUs] C Y4eTOM HEOOXOTUMON TOYHOCTH H3MEpeHUil, 00OCHOBBIBaTH BBIOOp crocoba
U3MEpEHMs, aJleKBaTHOIO IIOCTABJIEHHOW 3ajaye, TMPOBOJUTH OLIEHKY JOCTOBEPHOCTHU
MOJIy4EHHBIX Pe3yJIbTaTOB;

* BOCIIPMHUMATh HH(GOPMAINIO PU3NYECKOTO COJEPKAHUS B HAYUHO-TIOMYJISIPHOM TUTEpaType u
CpeACTBaX MAaccoBOM HH(pOpMAIMM, KPUTHYECKH OLEHMBATh TMOJIYYEHHYIO HWH(POPMAIHIO,
aHAJM3UPYsI €€ COJEPKaHNE U IaHHbIE 00 NCTOYHHUKE HH(GOPMAITUH;

* CO03/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIE COOOIIEHHUS O (PU3MUYECKUX SBICHUSAX Ha
OCHOBE HECKOJIbKMX HCTOYHHMKOB HMH(OpMalMu, COMPOBOXKAATh BBICTYIUIEHHWE MpE3eHTalueH,
YYUTBIBAsi OCOOEHHOCTH ayTUTOPUU CBEPCTHHUKOB.

Mexannuyeckue siBJeHHS

BbINYyCKHUK HAYYHTCS:

* pacro3HaBaTh MEXaHUYECKUE SBJICHUS U OOBSICHATH Ha OCHOBE UMEIOIINUXCS 3HAHUN OCHOBHBIE
CBOICTBA WJIM YCJIOBMsSI IPOTEKAHUS ITHUX SBJICHUI: pABHOMEPHOE U HEPAaBHOMEPHOE JIBHIKEHUE,
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PaBHOMEPHOE U  PABHOYCKOPEHHOE  IPAMOJIUHEHHOE  JIBHJKCHHE,  OTHOCHUTEIIBHOCTH
MEXaHUYECKOro JBMKEHUs, CBOOOHOE MaJICHUE Tell, PABHOMEPHOE JIBUKEHHE 10 OKPYKHOCTH,
WHEpLUs, B3aMMOJICUCTBUE TEJl, PEAKTUBHOE JABUKEHUE, IIepelada JaBJICHNs TBEPIABIMU

TeJIaMU, JKUAKOCTSAMH M razaMu, arMoc(epHOe JaBieHUE, TIaBaHUE TeJ, PAaBHOBECHE TBEPJbIX
TEJ, UMEIOLIUX 3aKPEIJICHHYIO OCh BpalleHMsI, KOJIe0aTeIbHOE ABUKEHHUE, PE3OHAHC, BOJHOBOE
JBIDKEHUE (3BYK);

* OIKCHIBATh HM3y4YCHHbIC CBOMCTBA TEI M MEXAHWYECKHE SBIICHHS, WCHOIb3YS (PHU3UUECKUE
BEJIMYMHBL: IyTh, IEpPEMEILICHHE, CKOPOCTb, YCKOpPEHHE, Iepuoj] oOpalleHus, macca Tela,
IUIOTHOCTB BEILIECTBA, CHJIA (CUjla TSDKECTH, CUjla YIIPYroCTH, cujla TPEHUs), AaBJICHUE, UMITYJIbC
TeJla, KUHETUYECKasi SHEeprusi, MOTEeHIMAIbHAs SHEprusi, MexaHuueckas padoTa, MexaHu4eckas
momHocTh, KIIJl mpu coBepmieHHH padOThI ¢ HMCIOIB30BAaHMEM IPOCTOTO MEXaHU3Ma, CHIIa
TPEHUs, UCIIOJIb3YEMbIX BEIMUYMH, UX 0003HAUYEHUS U €IUHULIBI U3MEPEHUS, HaXOIUTh (POPMYJIBL,
CBSI3BIBAIOIIME AHHYIO (DU3UYECKYIO BEIUYHHY C IPYTUMHU BEIMYMHAMH, BBIUYUCIATH 3HAYCHUE
(GU3n4eCcKOil BEITMUNHBL;

* AQHAJTM3UPOBATh CBOWCTBA TEJl, MEXaHUYECKUE SIBJICHUS M MPOILECCHI, UCTIOIB3Yys (PU3NUECKUe
3aKOHBI: 3aKOH COXPAaHEHHs DHEPIHM, 3aKOH BCEMHUPHOIO TATOTCHMs, IPUHLUI CYIEPIO3ULUN
cun (HaxoxaeHue paBHojencTByromend cuibl), I, I u III 3akonsr HetoToHa, 3aK0H coxpaHeHUs
uMmnyibca, 3akoH ['yka, 3akoH Ilackamns, 3akoH ApxuMmezna; IpU 3TOM pas3jinyaTh CIOBECHYIO
(GOopMyIHMPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BbIPAKEHUE;

* pa3iauuyaTb OCHOBHBIE IMPHU3HAKM M3YYEHHBIX (U3MYECKUX MOJEJEH: MaTepuaybHas TOYKa,
MHEpLUaIbHasA CUCTEMA OTCUETA;

* pemaTh 3aJayd, HCHOJIb3ysd (PU3MUECKUE 3aKOHBI (3aKOH COXPAaHEHMsI SHEPruM, 3aKOH
BCEMHUPHOI'O TATrOTeHUs, npuHuun cyneprnosummu cwi, [, II n III 3akonsl Herorona, 3akoH
COXpaHeHMsI HMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (opmyisl,
CBSI3BIBAIOIME (DU3MUYECKHE BEIWYHMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tena, IJIOTHOCTh
BEUICCTBA, CUJa, ABJICHUE, UMITYJIbC Te€ld, KUHETHYECKas JHEprus, NOTEHLMaIbHas JHEPIus,
MexaHuuyeckass pabora, mexaHuyeckas mouiHocts, KIIJl mpocroro mexaHusma, cuila TPEHUS
CKOJIbXKEHUs, KO3 PULIMEHT TpeHus, aMILTUTY/1a, IEpUOJ] U YacToTa KoJeOaHuil, UIMHA BOJIHBI U
CKOPOCTh €€ pAacIpOCTPaHEHHs): Ha OCHOBE aHaJM3a YCIOBHS 3aJaud 3alHUChIBaTh KpaTKoOe
yCIIOBHE, BBIIENATH (U3UYECKHE BEIMYUHBI, 3aKOHBI U (OPMYIbI, HEOOXOIUMBIE Ui €€
pelIeHus, TPOBOJUTh PAacUeThl U OLEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAYeHUs (pU3nuecKon
BEJINYUHBI.

BpInyCKHUK MOJYyYUT BO3MOKHOCTD HAYYUTHCH:

* HMCIIOJIb30BaTh 3HAHMUSA O MEXAaHMUYECKUX SBJICHUSX B MOBCEIHEBHON KHM3HM JUIsl 0OecreueHus
0€30MacHOCTH IPU OOpPAIEHUH ¢ MPUOOpPAMH M TEXHUUYECKUMHU YCTPONCTBaMHU, AJIsi COXpaHEHUS
3/10pOBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEIEHUS B OKpY)KaIOLIeH cpesie; MPUBOAUTh
IpUMEphl MPAKTUYECKOTO HCMOIb30BaHUS (PU3MYECKUX 3HAHUNW O MEXAHWYECKUX SIBICHMSX U
(Gu3nuecKux 3aKOHAaX; MpPHUMEpPbl HCIOJIb30BaHUS BO30OHOBISEMBIX MCTOYHMKOB 3HEPTHH;
AKOJIOTMYECKUX IOCIIEICTBUN UCCIEA0BaHUS KOCMAYECKOTO POCTPAHCTB;

* paznuyaTh TPaHHIBI TPUMEHHUMOCTH (HU3MUYECKUX 3aKOHOB, MOHMMATh BCEOOILINI XapakTep
(GbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHMs] MEXaHWYECKOW IHEpPruH, 3aKOH COXPaHEHHS
UMITYJIbCA, 3aKOH BCEMUPHOT'O TATOTEHHUSI) U OTPAaHUUYEHHOCTh UCIIOJIb30BAaHHS YaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);

* HaXOJMTh a/IEKBATHYIO MPEUIOKEHHON 3aj1aue (PU3MUECKYI0 MOJIENb, pa3peliaTh IpodaeMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHWW 10 MEXAaHUKE C MCIIOJIb30BAHUEM MAaTEMaTHYECKOTO arapara,
TaK Y IIpU ITOMOILU METO0B OLIEHKH.

TemnoBble sIBJIEHUS

BbInyCKHUK Hay4YuTCH:

* pacro3HaBaTh TEIUIOBBIE SIBICHHUS W OOBSCHATH Ha 0a3ze MMEIOIIMXCS 3HAHUM OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS NMPOTEKAaHUS ITUX SBICHUN: MudPy3us, u3MeHeHHe oObema Tel Mpu
HarpeBaHuu (OXJIAXKIEHHH), OOJIbIIAs C)KUMAEMOCTh ra30B, Majas C)KMMAEeMOCTh JKMJIKOCTEH U
TBEPABIX TEJ; TEILUIOBOE PAaBHOBECHUE, UCIIAPEHUE, KOHJCHCALUs, IUIABICHUE, KPUCTAIIIN3ALNS,



KUTICHHE, BJIAXKHOCTh BO3JyXa, pa3lIM4HbIE CIOCOOBI Terionepeaayd (TErIONpPOBOAHOCTD,
KOHBEKI[MsI, W3JIydEHHE), arperaTHble COCTOSHHUS BELIECTBA, IIOMVIOIIEHUE DSHEPruv Ipu
UCIAPEHUU JKUIKOCTU W BBIJEIECHHUE €€ NpU KOHJEHCAllMM Iapa, 3aBUCHUMOCTb TEMIEPaTypbl
KHIICHUS OT JaBJICHHUS;

* ONHWCHIBaTH M3YYCHHBICE CBOHCTBA TEN W TEIUIOBBIC SBICHUS, HUCIONB3Yys (PHU3HUECKue
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEPIUs, TEMIIEPATypa, yAeIbHAs TEINIOEMKOCTb
BEIIECTBA, YJAEJbHAs TEIUIOTAa IUIABJICHHS, YyIENbHAas TEIIoTa HapooOpa3oBaHUs, yJelbHas
TEIUIOTa CrOpaHUs TOIUIMBA, KOA(QQHUIMEHT NOJE3HOrO NEHCTBUSA TEIUIOBOIO JBUIaTeNs; IpU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIMYUH, WX
0003HaueHMsI U €AMHUIBI U3MEPEHUS], HAXOAUTh (POPMYJIbl, CBSI3bIBAIOLINE TAaHHYIO (PU3NYECKYIO
BEJIMYHMHY C APYTUMH BETMUYMHAMH, BEIYUCIATH 3HaUCHHE (PU3NYECKON BETMUMHBL,

* AHAIU3UPOBATH CBOMCTBA TeJ, TEIJIOBBIC SBJICHHMS M IIPOLIECCHI, HCIOJb3YySl OCHOBHBIC
IIOJIO)KEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHsS O CTPOEHMM BEIIECTBA M 3aKOH COXPAaHEHUs
JHEpPIuy;

* pa3nMuyaTh OCHOBHbIE IPU3HAKM U3YUYEHHBIX (PU3NYECKUX MOJIENEed CTPOEHHUs Tra3oB,
KUAKOCTEN U TBEPABIX TEI;

* TPUBOJIUTH TPUMEPHI TMPAKTHUECKOTO HCIOIB30BAaHUS (PH3MUECKUX 3HAHUH O TEIUIOBBIX
ABJICHUSX;

* pemaTh 3a/1a4M, UCTIONB3Ysl 3aKOH COXPAHEHHUsS PHEPTUHU B TEIIOBBIX Iporeccax U (OpMyIbI,
CBsI3bIBalOIME (PU3MYECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIepaTypa, yJelbHas
TEIJIOEMKOCTh BEILLECTBA, y/€IbHas TEIUIOTA IUIABIEHUS, y/eIbHas TEIUIOTa 1apoodpa3oBaHus,
ylenbHas TeIIOTa CrOpaHus TOIUIMBA, KOA(PQUIMEHT I0JIE3HOr0 JACUCTBUS TEIUIOBOTO
JIBUTATENIs): HA OCHOBE aHajM3a YCIIOBUS 3a/ladd 3alliChiBaThb KPAaTKOE YCJIOBHE, BBIICIATH
¢u3nyeckue BEIMYMHBI, 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE ISl €€ pPELIeHHs, MPOBOAUTH
pacueTsl M OIIEHUBATh PEATbHOCTH MOIYYE€HHOTO 3HAYCHUS (PH3UUECKON BETMYMHBI.
BbInyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

* HUCIOJB30BaTh 3HAHMSI O TEIUIOBBIX SIBJICHUSX B IOBCEJHEBHOW >KM3HM JJIi OOecreueHus
0€30MacHOCTH MpH 00pallIeHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOWCTBAMHU, /ISl COXPAaHEHHS
3/10pOBbs U COOJIIOICHNS HOPM DKOJIOTUYECKOTO MOBEJCHUS B OKpY’Kalolleil cpesie; MPUBOJAUTh
HPUMEPBI FKOJIOTHYECKUX MOCIEACTBUI pabOThl JBUTaTeNlell BHYTPEHHETO CrOpaHus, TEIMIOBBIX
Y TUJIPODJIEKTPOCTAHIINI;

* paznuyaTh I'paHUIBl IPUMEHHMMOCTH (U3MUYECKUX 3aKOHOB, NOHMMAaTh BCEOOILINI XapakTep
(GbyHIaMeHTalIbHbIX (PU3MUYECKUX 3aKOHOB (3aKOH COXpPaHEHHUsS SHEPIHH B TEIJIOBBIX MPOIECCAX)
Y OTPAaHUYEHHOCTD UCIOIb30BAaHUS YaCTHBIX 3aKOHOB;

* HaXOJIUTh a/ICKBAaTHYIO MPEIJI0KEHHOM 3a/1aue PU3NYECKYI0 MOJIEIb, pa3peiaTh MpolieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHUU O TEIUIOBBIX SBJIEHUSAX C HCIOJb30BAHUEM MaTEMATHUYECKOTO
anmnapara, Tak 1 IpHu MOMOIIY METOJI0B OLIEHKH.

DJIEKTpHYeCKHEe 1 MATHUTHBIC SIBJICHHUS

BbinyckHUK HayuMTCS:

* pacro3HaBaTh 3JEKTPOMArHUTHBIE SIBJICHUS U OOBICHATH HAa OCHOBE HMEIOIIMXCS 3HAHUH
OCHOBHBIE CBOICTBa WJIM YCIOBHS TPOTEKAHMSI OTHX SBICHUH: JIIEKTpU3alus Tel,
B3aMMOJICMCTBUE 3apsAJ0B, IEKTPUYECKUH TOK M €ro JeHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHMTHOE), B3aMMOJICIICTBHE MAarHUTOB, AJIEKTPOMArHUTHAs MHAYKIUS, 1eWCTBUE MarHUTHOTO
NoJii Ha MPOBOAHMK C TOKOM M Ha JBIKYIIYIOCS 3apsOKEHHYIO 4YacTHIly, JEHCTBUE
AIIEKTPUYECKOTO TOJI Ha 3apsDKEHHYIO YacTHILy, 3JIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJUHEIHOE
pacrnpoCTpaHEHHUE CBETA, OTPAKEHNE U MPEIOMIIEHUE CBETA, IUCIIEPCHSI CBETA;

* COCTaBISITh CXEMbl DJEKTPUUECKHX LeMed ¢ TMOCieqoBaTebHBIM U MapaulebHbIM
COEMHEHUEM 3JIEMEHTOB, pasziifyasi YCIOBHbIE 0003HAUCHHSI IEMEHTOB JIEKTPUUYECKHX IIeTeit
(MCTOYHHK TOKa, KJIFOY, PE3UCTOP, PEOCTAT, JTAMIIOUYKA, aMIIEPMETP, BOJILTMETD);

* HCIIOJIb30BaTh OMNTHYECKUE CXEMBbl JUI MOCTPOEHUS H300paXeHWH B IJIOCKOM 3€pKaie U
coOuparoIie JTMH3E;



* OMHCHIBATh U3YYCHHBIE CBOIMCTBA TEN M AJIEKTPOMArHUTHBIC SABJICHHS, UCTIONIB3YS (PU3UUECKUE
BEJIMYMHBL: DJIEKTPUUYECKUM 3apsl, CHUa TOKa, JIEKTPUUYECKOE HaNpsIKEHUE, HIIEKTPUUYECKOoe
COIIPOTHUBIICHHUE, Y/IEIbHOE CONPOTHUBIICHHE BEUIECTBA, pab0OTa 3JIEKTPUIECKOTO TOJIsI, MOIIHOCTh
TOKa, (POKYCHOE PACCTOSHUE MU ONTHUYECKAas CHUJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBETA; NPU ONHCAHMU BEPHO TPAKTOBATH (U3NYECKUNA CMBICI
UCMOJIb3YEMBbIX BEIMYMH, MX OOO3HAYEHUs M EAMHUIBl HM3MEPEHMs; HaxXxoIuTb (HOPMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEITHUYUHAMU;

* aHaIM3MPOBATH CBOWCTBA TE€J, JJIEKTPOMArHUTHBIC SBIEHHUS U TPOLECCHI, HCIIOJIb3Ys
(du3nUeckre 3aKOHbBI: 3aKOH COXPAHEHUS JEKTPUUECKOTro 3apsaaa, 3akoH OMa 11 yyacTKa LenH,
3akoH Jlxkoyns-JleHna, 3aKOH NPSMOJIMHEHHOIO PACHPOCTPAHEHUs CBETa, 3aKOH OTPaKEHUs
CBETa, 3aKOH TPEIIOMJICHHS CBETA; MPU STOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
€ro MaTeMaTU4eCKOE BBIPAKCHUE;

* TOPUBOAWUTH TPHUMEPHl  MPAKTHUYECKOTO  MCIOJNB30BaHUS  (U3MYECKHX 3HAHUH O
3JIEKTPOMArHUTHBIX SBJICHUSX;

* pemiath 3a1a4d, UCHONB3ys (u3mueckue 3akoHBl (3akoH Oma I ydacTKa IIenHd, 3aKOH
Jbxoyns-JleHna, 3aKOH HPSIMOJIMHEHHOIO PAacHpOCTPaHEHUs CBETa, 3aKOH OTPaXXEHUs CBeTa,
3aKOH TIPETIOMJICHUSI CcBeTa) U (HOpMYIbI, CBS3BIBAOIINE (PU3NUCCKUE BEIMYMHBI (CHJIA TOKA,
JJIEKTPUUECKOE HANpsDKEHUE, JJIEKTPUUYECKOE CONPOTHUBIIEHHE, YAEIbHOE CONPOTHUBICHHE
BELIECTBa, paboTa MEKTPUUECKOTO MOJIs, MOIIHOCTh TOKA, (POKYCHOE PACCTOSTHUE M ONTUYECKas
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa cBeTa, (OPMYIIbI
pacuera JIEKTPUYECKOT0 COIPOTUBIICHUS IIPH MOCIEI0BATEILHOM U MApaJlIeIbHOM COEAMHEHUN
IPOBOJHUKOB): Ha OCHOBE aHaJM3a YCJOBHS 33/a4M 3allUCBhIBATh KPAaTKOE YCJIOBUE, BBIIENIATH
¢u3nveckue BETMYMHBI, 3aKOHBI M (OPMYJBI, HEOOXOAWMBIC ISl €€ PELICHHS, MPOBOAHUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HaUeHUs (PU3MUECKON BETMYMHBI.
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

* HCIIOJIB30BaTh 3HAHUSA OO HIEKTPOMArHUTHBIX SBJICHHUSX B IOBCEAHEBHOM JKU3HU IS
oOecnieueHus 6€30MacHOCTH MpU 00pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHMs 3710POBbS U COOJIIOJIEHHUS] HOPM 3KOJIOTMYECKOT0 MOBEJICHHS B OKPY’KaIOIIeH cpelie;
MIPUBOIUTH TIPUMEPHI BIHUSHUS dJIEKTPOMArHUTHBIX U3Ty9eHUI Ha )KUBBIE OPTaHU3MBI;

* paznuyaTh I'paHUIBl IPUMEHHMMOCTH (U3MUYECKUX 3aKOHOB, NOHMMAaTh BCEOOILIUI XapakTep
(GyHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXPaHEHUS AJIEKTPUYECKOrO 3apsiia) U OrpaHUYE€HHOCTb
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3aKoH OMa Juis yyacTka 1en#, 3akoH Jxoynsa-Jlenna u ap.);
* WCIIOJIb30BaTh TPUEMBbl MOCTPOEHUS (U3NYECKUX MOJee, Noucka u (QOpMYIHUPOBKU
JI0Ka3aTeNbCTB BBIIBUHYTBIX THIIOTE€3 M TEOPETUYECKMX BBIBOJOB HA OCHOBE AMIIMPHUUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

* HaXOAMTh a/IEKBATHYIO MPEUIOKEHHON 3a1aue (PU3MUECKYI0 MOJIeNb, pa3peliaTh NpolaeMy Kak
HAa OCHOBE HMEIOUIMXCS 3HAHUN 00 JJIEKTPOMAarHUTHBIX SIBJIEHUSX C HCIOJb30BaHUEM
MaTeMaTHYEeCKOro anmnapara, Tak 1 pyu HOMOIIM METOJIOB OIICHKH.

KBanToBble siBJIeHHA

BbINYCKHUK HAYYHTCS:

* pacro3HaBaTh KBAaHTOBbIE SIBJICHUSI U OOBSACHATH Ha OCHOBE MMEIOIIMXCSI 3HAHHI OCHOBHBIE
CBOWCTBA WJIM YCIOBHMS TPOTEKAaHUS ATUX SBJICHUH: €CTECTBEHHAas M MCKYCCTBEHHas
paZvoaKkTUBHOCTb, .-, .- M .-M3Jy4YEHMs, BO3HUKHOBEHHE JIMHEWYATOro CIHEKTpa H3JIyuyeHUs
aToMa;

* ONKCHIBATh M3YYECHHbIE KBAHTOBBIE SIBJICHUS, UCHOJB3Ys (DU3MUECKHE BEIMYMHBI: MaccOBOE
YHCII0, 3apsSI0BOE YMCIIO, TIEpUO]] NOodypacnaaa, SHeprus (OTOHOB; MPH OMUCAHUU MPABUIBHO
TpakToBaTh (U3UYECKUN CMBICI MCIONb3YEMbIX BEIMYMH, WX OOO3HAYEHHs] U EJUHUIIBI
U3MEpPEHUs; HaXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JAAHHYIO (PU3UUECKYIO BEIMUYMHY C JPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETMUHHBI;

* QHAJIM3UPOBATh KBAHTOBBIC SIBIICHUS, MCIOJB3Ys (U3NYECKHE 3aKOHBI M TOCTYJAThl: 3aKOH
COXpaHEHMsI DSHEPruu, 3aKOH COXpaHEHMsI DJJEKTPUUECKOTro 3apsia, 3aKOH COXpaHEHUs



MAaCcCOBOT'0 YHCJIA, 3aKOHOMEPHOCTM M3Jy4YECHHUS M IIOIJIOLICHUS CBETa aTOMOM, IpPU 3TOM
pasnuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MAaTEMaTHYECKOE BHIPAKCHHUCE,
* pa3iMyaTh OCHOBHBIE NPU3HAKH IUJIAHETAPHOM MOJEIHA aTOMa, HYKJIOHHOW MOJEIU aTOMHOTO
a7pa;
* QpPUBOJIWUTH NPUMEPHl MPOSBIEHUS B IMPUPOAEC M NPAKTHUYECKOrO HCIOJIb30BAHUS
PaIMOaKTUBHOCTH, SIACPHBIX U TEPMOSICPHBIX PEAKIIUH.
DJIeMEeHTHI CIIeKTPAJIBLHOI0 AaHAIHU3A
BbInyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:
* HCIIOJIB30BATh MMOJYYCHHBIC 3HAHUS B MOBCEIHEBHOW XU3HU NpU 0OpallleHuu ¢ MpuOopamMu
TEXHUYECKUMH yCTPONCTBAMHU (CUCTUYMK MOHUHUPYIOIIUX YACTHIl, TO3UMETP), IS COXpaHEHUS
3JI0POBbS U COOIOACHUSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;
* COOTHOCHUTH DHEPTHIO CBSI3U aTOMHBIX SIJIEP C 1e(hEKTOM MacChl;
* MPUBOJIUTH IPUMEPHI BIUSHUS PATUOAKTUBHBIX M3TyYECHUN HA KUBBIC OPraHU3Mbl; TOHUMATh
MPUHIMI ACHCTBUS JO3UMETPA U pa3InyaTh YCIOBUA €r0 UCIIOIb30BaHUS;
* IOHWUMAaTh OJKOJIOTUYCCKUE TPOOJEMBbI, BO3HUKAIOIIME TIPH HCIIOJB30BAHHH ATOMHBIX
AIEKTPOCTAHIIMNA, U MYTH PELICHHSI 3TUX MPOOIJIeM, EPCIIEKTUBBI UCIIOJIB30BAHUS YIIPABIIIEMOTO
TEPMOSIEPHOTO CUHTE3A.
DJ1eMeHTHI ACTPOHOMHH
BbinycKHUK HAYy4YUTCS:
* yKa3bIBaTh Ha3BaHMs ITUIaHET COJIHEUHON CUCTEMBI; pa3IMdyaTh OCHOBHBIE IPU3HAKH CYTOYHOTO
BpaIeHus 3Be31HOTO HeOa, nBrkeHus JIyHbl, CoNHIIa U TJIaHET OTHOCUTENHHO 3BE3I;
* IOHUMAaTh PA3JINYUS MEXKIY FEJIMOLEHTPUUYECKON U TE€OLIEHTPUYECKON CUCTEMAaMU MHUpa.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:
* yKa3bpIBaTh OOIIME CBOMCTBA M OTIMYUA IUIAHET 3€MHOM TPYIIbI U MJIaHET-TUTAHTOB; MaJlbIX
ten CoJIHEYHOW CHCTEMBbl M OOJBIIMX IUIAHET; IOJH30BATHCA KAPTOW 3BE3MHOTO Heba mpu
HaOJIIOIEHUAX 3BE3IHOIO Heba;
* pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3]l (pa3Mep, LIBET, TEMIEparypa) COOTHOCUTH IIBET
3BE€3/IbI C €€ TEMIIEPATYPOU;
* pa3IMyuaTh TUMOTE3bI O TPOUCXOXKIeHUHU COTHEYHOU CUCTEMBI.
Conep:xanue yueOHOT0 npeamera

8 kaacc
BBenenue.
®uznka — Hayka o npupoje. Pusnueckue spienus. Pusznyeckue cBoiicra ten. Habmonenue u
omnucanue (usmueckux spneHuil. Ouznueckue BenUYUHBL. M3MepeHHs (U3NYECKUX BEIUYHUH:
JUTMHBI, BpEMEHHU, TemrepaTrypsl. Ouszndeckue mpubopsl. MexayHapo/Has CHUCTeMa €IWHUII.
To4HOCTB M OrpeIHOCTh U3MepeHuil. du3nKa U TEXHUKA.
IlepBoHaya/IbHbIE CBeIeHHSI 0 CTPOCHUM BellecTBA.
Crpoenue BemectBa. ONBITHI, JOKa3bIBAIOLUIME AaTOMHOE CTPOCHHE BellecTBa. TeroBoe
JIBIDKEHHE aTOMOB W MoJIeKyl. bpoyHoBckoe nBmwxkenue. uddys3us B razax, KMIKOCTIX W
TBEpABIX Tenax. BzaumojnelcTBHe 4YacTUI] BeIIeCTBA. ATpEerarHble COCTOSIHUSI BEIIECTBA.
Mopenu cTpoeHUs TBEPABIX TeN, )KUAKOCTEH u ra30oB. OOBSICHEHHE CBOMCTB Ta30B, KUIKOCTEH 1
TBEPABIX TEJI HA OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX MPEICTABICHUN.
B3aumopeiicTBus Tel.
Mexanunueckoe asukeHue. Tpaekropus. Ilyre. PaBHOMEpHOE M HEpaBHOMEPHOE [BHXKEHUE.
Cxopocts. ['paduku 3aBUCHMOCTH TTYTH U MOAYJIS CKOPOCTH OT BPEMEHHM JBIDKeHUs. VHepIus.
NueptHocts Ten. B3aummopercrBue ten. Macca tema. M3mepenue maccesl tena. [lmoTHOCTB
BemectBa. Cria. Cuna tsoxkectu. Cuita ynpyroctu. 3akoH ['yka. Bec tema. CBsi3b MeXy CUIIOM
TSXKECTU M Maccod Tena. Cuia TspKecTH Ha Apyrux Iutanetax. JuHamomerp. CrnokeHue OBYX
CWJI, HANpAaBJICHHBIX 1O OJHOW MpsiMoM. PaBHozeicTByromias aByx cui. Cuna tpenus. du-
3udeckas npupoaa HedecHbIX Te’d COTHEYHON CHCTEMBI.

9 kJaacc
J{aBJieHMe TBEPABIX TeJl, JKMAKOCTE U ra3oB.



Hasnenue. [laBnenune TBepapix Ten. JlaBmenue rasza. OOBsICHEHHME NaBIICHUS ra3a Ha OCHOBE
MOJIEKYJIIPHO-KMHETHYECKUX mnpenacraBieHuid. [lepenavya naBneHWs razamMu M KUIKOCTSIMH.
3akon [lackans. CooOmaromuecst cocyasl. ATmochepHoe naBieHUE. METOIbl U3MEpPEHUS
atMocdepHOro JaaBieHus. bapomerp, MaHOMETp, MOPITHEBOM KUJAKOCTHBIA HAacoC. 3aKOH ApXu-
Mena. Y ciioBus IiaBaHus Teia. Bo3ayxomniaBaHue.
PaGora u MOIIHOCTH. DHeEpPrus.
Mexannueckas pabota. MomgHocts. I[IpocTeie MexaHu3mMbl. MOMEHT CHIBL. Y CJIOBHSA
paBHOBecHsl pblyara. «30JI0TOe MpaBUiIo» MexaHuku. Buasl paBHoBecus. Koadduiment mones-
Horo paeiictBus (KIIM). DOueprus. [lorennumanbHas u kuHeTnueckas sHeprus. lIpeBpareHue
SHEPIUH.

10 kaace
TermnoBble sIBJIEHUS.
TemoBoe nBukenue. TemnoBoe paBHoBecue. TemmnepaTtypa. BHyTrpenHss sHeprus. Pabora u
temionepenaya. TemnonpooaHocTs. Koupekuus. M3nydenune. KonndecTBo TEIIOTHI. Y 1eabHast
TEIUIOEMKOCTh. Pacuer KoiaudecTBa TEIUIOTHl MpU TENJI00OMEHe. 3aKOH COXpaHEHUs U
MIpEBpAIlCHHs] SHEPTUM B MEXaHMUYECKUX M TEIUIOBBIX Iporieccax. [lnaBienne u oTBepaeBaHue
KPUCTAJUIMYECKUX TeJ. Y IelibHas TerioTa ruiaBieHus. Mcnapenue u konaeHcauus. Kurenue.
Bnaxnoctes Bo3nyxa. VYaenbHas TeruioTa mnapooOpa3oBaHus. OObsICHEHHE HW3MEHEHUS
arperaTHOTO COCTOSHUS BEIECTBA HA OCHOBE MOJICKYJSPHO-KHUHETUUYECKUX IPEICTABICHUM.
[IpeoOpazoBaHue 3HEPrUM B TEIUIOBBIX MallMHaX. J[BuraTtenb BHyTpeHHero cropanus. [lapoBas
typbuna. KIIJ termnoBoro aBurareis. DKOJOTHUECKHE MPOOIEMBI MCIONBb30BAHUS TEILUIOBBIX
MalIuH.
DyleKTpUYeCcKHUe sIBJIEHUS.
Onektpuzanusi Ten. J(Ba poja aeKTpUYecKuX 3apsioB. B3aumonelcTBHE 3apsyKEHHBIX Tell.
[IpoBOHUKH, NUATIEKTPUKH MU TOJTYINPOBOJHUKH. DJIEKTPUUYECKOE IOJ€. 3aKOH COXpaHEHUS
3JIEKTPUYECKOTO 3apsaa. [lenumocTh 31eKTpUYecKoro 3apsaa. nekTpoH. CTpoeHue aroma.
DNeKTpUYecKUi TOK. JIeHCTBUE ANIEKTPUUYECKOro MOJIsl Ha 3JEKTpUUecKue 3apsabl. VcTouHuku
TOKa. OnekTpuyeckas uenb. Cuila TOKa. DIEKTPUUECKOE HaNpsKEHUE. OJEKTPUYECKOe
conporuBieHue. 3akoH Owma s yuyactka mnenu. [lociemoBarenbHOe U MapajuielibHOE
COeIMHEHHUE MPOBOIHUKOB. PaboTa 1 MOIIHOCTH JEKTPUUECKOTO ToKa. 3akoH Jxoyns—IIeHa.
Konnencarop. [IpaBuna 6e30macHOCTH mpu paboTe € AIEKTPOIIPUOOPAMH.
DJIeKTPOMATrHUTHBIE SIBJICHUS.
OmnbiT OpcTena. MaruutHoe nojie. MarHuTHOE 10J1€ MPSMOTO TOKa. MarHuTHOE T0JIe KaTYIIKU ¢
TOKOM. [locTostHHBIE MarHUThl. MarHUTHOE MOJ€ MOCTOSHHBIX MarHUTOB. MarHuTHOE TmoJie
3emun. B3aumopeiictBue marautoB. JlefiCTBME MarHUTHOTO TMOJS HA TPOBOJHUK C TOKOM.
DIEKTPUUYECKUI IBUTATEb.
CBeToBbBI€ SIBJICHHS.
Hcrounuku cBera. lIpsimonuHeiiHOe pacmpocTpaHeHUE cBeTa. Buaumoe IBHKEHHE CBETHIL
Otpaxkenue cBera. 3akoH oTpaxeHusi cBera. Ilnockoe 3epkano. Ilpenomnenue cBera. 3akoH
npenomieHuss cBera. JIuu3pl. DokycHoe paccrosiHue JAUH3bL. OnTUYeckas cujia JIMH3BL.
N306paxenus, naBaemble TUH30M. ['11a3 kak ontudeckas cucrema. Onruyeckue npuOopsl.

11 knacc
3aKOHBbI B3aMMOIECTBHS U IBUKEHH S TeJl.
MarepuansHas Touka. Cucrema otcuera. llepememienne. CKOpOCTh MNPSAMOIUMHEHHOTO
paBHOMEpPHOTO JBWKEHHUS. [IpsiMONMHEHOEe pPaBHOYCKOPEHHOE JBI)KCHHE: MIHOBEHHAs
CKOPOCTh, YCKOpEHHE, IepeMmelnleHue. ['paduku 3aBUCMMOCTH KHMHEMAaTHYECKUX BEIUYHH OT
BPEMEHU MPU PAaBHOMEPHOM U PAaBHOYCKOPEHHOM JBIKEHHH. OTHOCUTEIBHOCTh MEXaHUIECKOTO
JIBIKEHUs. ['eolieHTpuueckas U TeIMOLEHTpUYecKas cucrembl Mupa. VHepuuaneHas cucrema
otcuera. 3akoHbl HeroToHa. CBOOOAHOE MajeHne. HeBecoMoCTh. 3aKOH BCEMHPHOTO TATOTEHHS.
[MckyccTBEHHBIE CIYTHUKU Zemu.]* Nmnynbe. 3akoH coxpaHeHUs: ummyjibca. PeakTuBHOE
JIBIDKCHHUE.
Mexannuyeckue KoJ1e0aHUsI U BOJIHBI. 3BYK.



Konebarenbnoe nBuwxenue. KoneGanus rpy3a Ha mnpyxuHe. CBoOojHble KoJeOaHUS.
Konebarenbnas cucrema. MasTHUK. AMIUIMTYAQ, IEPUOJ, YACTOTa KojiebaHui. [["apMoHMYecKue
kosiebanusi]. [IpeBpamienue sHeprun Npu KojaeOaTeTbHOM JIBKCHHU. 3aTyXarolue KoaeOaHus.
Bremyxnaennsie koneOanusa. Pesonanc. Pacmpoctpanenue kojeOaHuii B YIOPYruxX cpenax.
[Tonepeunsle U MpoJOJbHbIE BOJIHBL. J[iarHa BoJiHBL. CBA3b UIMHBI BOJIHBI CO CKOpPOCTBIO €€
pacnpocTpaHeHHs] U IEPUOA0M (4acToToii). 3ByKoBbIe BoJHBL. CKOpocTh 3ByKa. BricoTa, TeMOp
U TPOMKOCTB 3BYKa. Jx0. 3ByKOBOH pe3oHaHc. [IHTepdepeHius 3ByKa)].
DJIeKTPOMArHUTHOE I0JIe.
OpnHOpoHOE M HEOJHOPOAHOE MarHuTHoe noJje. HanpasiieHne Toka U HalpaBJIEHUE JIMHUI €ro
maruutHoro nois. IlpaBuno OypaBumka. OOHapykeHue MarHuTHOro nois. IlpaBuiio neBoit
pyku. UHaykuust MarHuTHOro nosis. MaruutHelid notok. OnbiTel @apajes. DIeKTpoOMarHuTHas
nHaykuua. Hamnpaenenne mHaykuuoHHoro toka. IlpaBuno JleHma. SIBneHue caMOMHIYKIMH.
[lepemennbrii  Tok. ['eHeparop mepemMeHHOTo Toka. I[IpeoOpa3oBaHusl DHEPruM B
anekTporeneparopax. Tpanchopmartop. Ilepenaua snekTpuyeckoil SHEPruM Ha PACCTOSHHUE.
ONEeKTpOMarHUTHOE  IMoJie.  DJEKTPOMarHUTHble  BOJIHBL.  CKOpPOCTh  pacnpocCTpaHEHUus
3JIEKTPOMArHUTHBIX BOJH. BiMsHME 3IEKTPOMATHUTHBIX M3JIYYEHHM HA KUBBIE OPTaHU3MBI.
Kone6arenbublit kKoHTYp. [lomydenne 3eKTpoMarHuTHBIX KoseOanuid. [[puHIMITBI pagnoCBsI3u 1
TEJICBUJICHUS.
[MaTepdepentus cBera.| DneKTpoMarauTHas npupoaa ceera. [Ipenomienue ceera. [lokazarens
npenomienus. Jlucnepcus cera. [{Bera ten. [Cnextporpad u crekrpockort.| Tumbl onTHaeckux
criekTpoB. [CnexTpasiibHblid  aHanu3.| [lormomienwe ©W  HCIycKaHWE CBETa aTOMaMH.
[IpoucxoxaeHue JIMHEUYaThIX CIIEKTPOB.
CTpoenne aToMa U aTOMHOIO siApA.
PanmoakTMBHOCTh KaK CBHAETEIHCTBO CIOXKHOTO CTpOCHHs aToMoB. Anb(da-, 6eTa- U ramMma-
u3nydenusi. Onbeitel Pesepdopna. Snepnas monens aroma. PaanoakTHBHBIE NpEBpaICHUS
aToMHBIX saep. CoxpaHeHUE 3apsiIOBOTO M MAacCOBOI'O YHCEN MpPU SACPHBIX PEaKLHUsX.
OKCHepUMEHTAJIbHBIE METOJbl HccieoBaHusl 4acTull. [IpoTOHHO-HEHTpOHHas MOJENb AIpa.
dusnuecKkuil CMBICI 3apsiioBOro W MaccoBoro uucen. M3zoromsl. IIpaBuna cOmemienus s
anbQa- u Oera-pacnaza MpH AIEpPHBIX PeakIUsX. DHEprus CBA3M 4acTull B sipe. [lenenue saep
ypana. llennas peakuus. SnepHast sHepreTHka. DKOJOTHYECKHe MpoOIeMbl paboThl aTOMHBIX
anekTpoctanumii. Jlosumerpus. Ilepwon monypacnana. 3akoH pagdOaKTHBHOTO pacraja.
BnusiHue panMoakTUBHBIX M3JIyY€HHH Ha JKUBBIE OpraHU3Mbl. TepMosiiepHas peaklus.
Ucrounnku sneprun CoHIA U 3BE3]T.
Crtpoenue u 3BoT0ONUA BeesieHHOM.
Cocras, crpoenue u npoucxoxaenue Conneunoi cucreMsl. [Inaners! u manblie Tena ConHeyHON
cucrembl. Ctpoenue, usnydeHue u 3Bomouus ConHua u 3Be3n. CTpoeHue M HBOJIOLUSA
Bcenennoi.
TemaTnuyeckoe NIaHKPOBaAHUE
€ YKa3aHHeM KOJIMYecTBA 4YaCOB, OTBOAUMBIX HA OCBOEHHUE KAMKI0H TeMbl

8 Ki1ace
No Paznen / Tema Oo6iee N3 Hux
n/m konnyectBo | KoHTponbH JlaboparopHbie pabOTHI
4acoB ble pabOTHI
1 | Brenenue 5 - Noe 1 «Onpenenenne  1eHBI
JIEICHUS U3MEPUTEILHOTO
npubopa»
2 | [lepBoHavanbHbIC 6 1 Ne 2 «Ompenenenue pa3mepos
CBEICHUSI O CTPOCHHUH MAJTBIX TeID)
BEIIIECTBA
3 | B3aumoneiicTBus Ten 22 2 No 3 «M3mepenne mMacchl Tena Ha
PBIYQKHBIX BECAX)
Ne 4 «M3mepenne o0bema Tenay
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No 5 «Ompenenenne MIOTHOCTH
TBEPJIOTO TEIa
No 6 «I'pamyupoBaHue NpPY>KUHBI
u U3MepeHue cul
JTUHAMOMETPOM»
Ne 7 «BpIsicCHEHHE 3aBHCHUMOCTH
CWIBl TpPEHUS OT  IUIOLIAAH
COIIPUKOCHOBEHUS Tel U
MPIKUMAIOIIEH CUITBD)
4 | KontponpHas pabora 3a 1 1
roJ
Hroro 34 4 7
9 Kka1ace
Ne Pazmen / Tema Qo6uee U3 Hux
/n KonnyectBo | KoHTponbH JlaboparopHbie pabOTHI
4acoB ble pabOTHI
1 | JdaBneHue TBEpIbIX Tell, 21 1 Ne 1 «OnpeneneHune
KUJKOCTEH U ra30B BBITAJIKUBAOIIEH CUJIBI,
JEHCTBYIOIIEH Ha MOTPYKEHHOE B
KHUJIKOCTH TEIIO
Ne 2 «BbricHeHue ycioBuit
TUTABAHUS TeJIa B KHUJIKOCTI)
2 | Pabora W MOIIHOCTD. 12 1 Ne 3 «BsriicHeHHe  yCIOBUS
OHeprus paBHOBECHSI phIUara
No 4 «Omnpenenenue KIIH npu
noabeMe Tela MO0 HAKIOHHOM
TJIOCKOCTI
3 | KonrponbHas pabora 3a 1 1
roJ
Htoro 34 3 4
10 kaacc
Ne Paznen / Tema OOmee U3 Hux
/i Koan4ecTBO | KoHTponbH JlaboparopHblie pabOTHI
4acoB ble PabOTHI
1 | TeruoBbIe sIBIEHUS 23 2 Ne 1 «Omnpenenenue xonnyecTsa
TEIUIOTHI TPU CMEIIUBAaHUH BOJIbI
pa3HOU TeMIIepaTypbI»
Ne 2 «Omnpenenenue ynenpHOU
TEIJI0EMKOCTH TBEPJOTO TEIa»
No 3 «Onpenenenune
OTHOCHTEJIbHOM BJIAKHOCTH
BO3/yXa»
2 | DnexTpuuecKue sBICHUS 29 1 Ne 4 «COopka »dIEKTpUYECKOM

[ENH U3MEPEHHEe CHIIBI TOKa B €€
Pa3IMYHBIX yYacTKax)»

Ne 5 «M3mepeHue HanpsKeHUs
Ha Pa3INYHbIX y4JacTKax
AIEKTPUYECKOMN LETIH

Ne 6 «M3mepeHue cuibl TOKa M
ero PeryJIUpOBaHHE PEOCTATOM
No 7 «3mepenune
CONPOTHBJICHUS POBOJHHUKA IIPH
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MTOMOIIH ammnepMerpa U
BOJIETMETPA»
No 8 «M3mepeHue MOIIHOCTH H
paboTel TOKa B JJIEKTPUUYCCKOM
Jamre»
3 | DneKTpoMarHuTHHIE ) 1 Ne 9 «COopka >nexkTpomMarHuTa u
SBJICHUS UCIBITAHUE €T0 IeUCTBUS»
pabota
Noe 10  «M3ydenue pgBuraresns
IIOCTOSIHHOT'O TOKA (Ha MOJIEIIN)»
4 | CBeToBbIC SBJICHUS 10 1 Noe 11 «M3yueHue CBOKCTB
M300paKeHUS B JIMH3AX
5 | KontponpHas pabora 3a 1 1
roJ
Htoro 68 6 11
11 kanacc
Ne Pasmen / Tema Qo61iee U3 Hux
/i KoianuecTBO | KoHTposbH JlaboparopHbie pabOTHI
4acoB ble pabOTHI
1 | 3akoHBI B3anMOIEHCTBUS 34 2
U JIBVDKCHUS TEll
1.1 | IlpsmonuHelinoe 5
PaBHOMEPHOE JIBUKCHHE
1.2 | IlpsmonuHeliHoe 12 1 No 1 «HccnenoBanue
PaBHOYCKOPEHHOE PaBHOYCKOPEHHOTO  JBHKCHHS
JBUKCHHE 0e3 HauaIbHON CKOPOCTH»
Ne 2 «U3mepenune yckopeHus
CBOOOJTHOTO Ma/ICHUS»
1.3 | 3aKOHBI TUHAMUKH 12
1.4 | Umnynec Tenma. 3akoH 5 1
COXPAHCHHS UMITYJIbCA
2 | Mexanuueckue 15 1 Ne 3 «MccnenoBanue
KosnebaHus. 3ByK 3aBHCHMOCTH TEPHOJa U YaCTOTHI
CBOOOJTHBIX KOJIeOaHmit
MaTEeMaTHYeCKOT0 MasTHHUKA OT
€ro JIJTUHBD)
3 | DneKTpoMarHuTHOE 1oJe 26 1 Ne 4 «M3yuenne  saBIEHUA
AJIEKTPOMArHUTHOW WHTYKITHF
Ne 5 «HabntoieHue CrionrHoro u
JIMHEWYaThIX CIIEKTPOB
WCITyCKaHUS
4 | Ctpoenne  aToMa W 19 1 Ne 6  «/3yueHme  TpeKoB
ATOMHOTO snpa, 3apsKEHHBIX YaCTHII 1O TOTOBBIM
WCIIOJIb30BAaHUE SHEPTUU dotorpadusm»
ATOMHBIX SITIEP Ne 7 «W3ydeHue neneHus sjpa
atoMa ypaHa 1o ¢ortorpaduu
TPEKOBY
No 8 «Onenka  mepuojaa
MoJIypacnaja ra3a HaxXOoISIUXCS
MIPOJIYKTOB pacIiaja ra3a pajoHa»
5 | CtpoeHrue u HBOIONHSA 7 - -
BcenenHon
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Kontponbhas pabora 3a 1
roJ
Hroro 102
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