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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢pu3MKe Ha ypOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs COCTaBJICHA HA
OCHOBE I10JIO’KEHUH 1 TpeOOBaHUN K pe3ysibTaTaM OCBOEHHsSI Ha YIiyOlIEHHOM ypOBHE OCHOBHOM
obOpasoBarenbHO MTporpammel, npeAcTaBieHHBIX B PI'OC OO0, a Takxke ¢ yaéToM
benepanpHON paboueit mporpaMmbl BociuTanus 1 KoHIenuu npenojaBaHus yaeOHOTO
npeamera «Pusukay.

CopneprkaHue mporpamMmsl 110 (pU3MKE HAIIPABICHO HA yIOBJIETBOPEHHUE MOBBIILICHHBIX
3alpocoB 00yUarOIINXCsl, CTpeMsIIUXcs K 6osee IIy00KoMy OCBOCHMIO (PU3MUECKUX 3HAHUM, U
Ha (popMUpOBaHUE €CTECTBEHHO-HAYYHOH IrPaMOTHOCTH o0ydaromuxcs. B mporpamMme mo
(¢u3uKe YIUTHIBAIOTCS BO3MOXXHOCTH YU4E€OHOTO MpenMeTa B peanuzanuu TpedoBanuii @I'OC
OOO k naaHupyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3ylbTaTaM 00yueHHs], a TAKKe
MEXIIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYUHBIX Y4€OHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O
o01ero 06pa3oBaHusI.

[Tporpamma 1o ¢pu3MKe yCTaHABIUBACT pacIipeesieHue yIeOHOro MaTepuaa mo roaam
o0yueHus (10 Kiaccam), IpeasaraeT NpUMEpPHYIO OCIEeI0BATEIbHOCTh U3yUEHHSI TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTUS IPEIMETHOTO COEPKaHUsI U yUETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma 1o ¢u3nke pazpaboTaHa C ENbI0 OKa3aHUS METOUIYECKOM MOMOIIN YIUTEIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY ITpEeIMETY.

du3mKa SBIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUHBIX YU€OHBIX IPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUH, N3y4aeMbIX XUMHEH,
Ouosoruel, acTpoHOMHEH U pU3HUECcKOo reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHHY MUDA, PeI0CTaBIseT Hauboiee sicHble 00pa3iibl IPUMEHEHUS] HAyYHOIO METO/a
IO3HAHUS, TO €CTh CII0CO0a MOJIYYEeHHUs JOCTOBEPHBIX 3HAHUH O MUpE.

Opna 13 rIaBHBIX 331324 GU3NYECKOr0o 00pa30BaHus B CTPYKType oOLIero oopa3oBaHus
COCTOMT B (QOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U MHTEpeca K HayKe y
oOyJaronuxcs.

N3yuenue pu3uku Ha YriayOoslEHHOM YpOBHE IpEAToiaraeT yBEpeHHOE BilaIeHUe
CJIEIYIOIIUMU KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!

Hay4YHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HAayYHOT'O CCIIeI0OBaHUS;

MHTEPIPETUPOBATH JaHHBIE M UCIOIb30BAaTh HAYYHbIE JJOKA3aTEIbCTBA JJIS TOTYUYEHUS
BBIBOJIOB.

enu nzydyenust Gu3uku Ha ypoBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs OMPE/ICICHBI B
Konuenmuu npenoaasanus yueoHoro npeamera «Ousnka B 00pazoBaTeIbHbIX OpraHU3aLUAX
Poccuiickoii @enepariuy, peaan3yonx OCHOBHbIE 00111e00pa3oBaTeIbHbIE IPOrPaMMBI,
yTBepk1€HHOHU pemenrem Kommernn Munucrepcrsa npocsemenns Poccniickoit denepanun
(mpotokoin ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu nzyuenust pu3nku Ha yriayOIEHHOM ypOBHE:

pa3BUTHE UHTEpeca U CTPEMIICHUS 00yUarOIUXCs K HAYYHOMY U3YUEHHIO TPUPOJIBL,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

pa3BUTHE IPEICTABICHUN O HAYYHOM METO/I€ TO3HAHUS U (POPMHUPOBAHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4e€HUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



dbopMupoBaHHEe yMEHU MPUMEHSTHh (PU3NUYEeCcKre 3HAaHUS U Hay4yHbIEe JOKa3aTEeNbCTBA JUIS
0OBSICHEHUS OKPYXKAIOIIUX SBICHUIA;

(dopMHpOBaHUE IPEACTABICHUH O PO (PU3UKH U Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIl;

pa3BUTHE IPEICTABICHUN O BOBMOXKHBIX cepax Oynyiiel mpodheccCuoHaIbHOMI
NeSITeIbHOCTH, CBSI3aHHOMU C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEMY 00yYSHHIO B 3TOM
HaIpaBJICHUY;

dbopMupoOBaHUE TOTOBHOCTH K JAalibHEHIIEMY U3yUeHUIO (PU3UKHU HA YII1yOIEHHOM YPOBHE
B paMKaxX COOTBETCTBYIOIIMX Mpoduieil 00ydeHus Ha YPOBHE CpeIHEro 00111ero oopa3oBaHusl.

JlocTikeHue ITHX 1eJei MporpamMMebl 1o (GU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00€CIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

npuoOpeTeHre 3HAaHUH O TUCKPETHOM CTPOCHUU BEIIECTBA, MEXAaHUYECKUX, TEIIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

nproOpeTeHne YMEHNH aHaTM3UPOBATh U OOBACHATH (PU3MUYECKHE SBJICHUS HA OCHOBE
U3YyYEHHBIX (PU3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHUE METOJIOB PEIICHUS PACUETHBIX M KaUeCTBEHHBIX 3a7a4, TPEOYIOIINX CO3aHuUs U
UCIONIb30BaHUs (PU3MUYECKUX MOJIENIeH, BKII0Yasi TBOPUECKHE U MPAKTUKO-OPHUEHTUPOBAHHbIE
3a/1a4i;

Pa3BUTHE UCCIIEOBATEILCKUX YMEHUMN: HAOMI01aTh SIBICHUS U U3MEPAITh PU3NYECKUE
BEJIMUMHBI, BBIIBUTATh TUIIOTE3bI U MIpejiaraTh SKCIEPUMEHTAIbHbBIE CIIOCOOBI UX TPOBEPKH,
IUTAHUPOBATh U TPOBOAUTD OMBITHI, SKCIIEPUMEHTAIbHbBIE UCCIIEAOBAHMU S, AaHATU3UPOBATH
IIOJIy4YEHHBIE JJaHHbBIE U JI€1aTh BHIBOJIBI;

OCBOCHHUE IPUEMOB pabOTHI ¢ HHpOpManHel PU3NIECKOTO CONEPIKAHUS, BKIIOYas
UH(OPMALIHIO O COBPEMEHHBIX JTOCTHXKEHUSIX (PU3UKHU, HHTEPIPETAUs U KPUTUYECKOE
OILICHUBaHKE WH(OPMALINU;

3HAKOMCTBO €O cpepamu MpodhecCuOHATBLHOMN NeITeTbHOCTH, CBA3aHHBIMU C (PU3UKOM, 1
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH HA JJOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha n3yuenue gpusuku (yriyOoaéHHbIN ypoBeHb) HA YPOBHE OCHOBHOI'O OOIIIEro
oOpa3zoBanus orsoautcs 340 yacos: B 7 knacce — 102 yaca (3 yaca B Henento), B 8 kimacce — 102
yaca (3 gaca B Hezien0), B 9 kiacce — 136 yacoB (4 yaca B HEJIEINIO).

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u e€ posb B IO3HAHUM OKPY/KAIOLIEro MUpa.

®duszrka — HayKa o pupoe. SABleHus TPUPOIbI (IIEMEHTHI COACPKAHUS, BKITIOYAIOIINE
MEXITPEIMETHBIC CBsI31). DU3NUECKHE SIBJICHUS: MEXaHUIECKUE, TEIIOBBIC, DIIEKTPHUIECKHE,
MarHuTHBIC, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuYnHbL. PazmMepHocTs. Enununs! pusnueckux BenuunH. M3mepenue
busznueckux Benu4yuH. JTanoHbl. Gusznueckue npudopsl. lena nenenus. [lorpenHocTsh
n3mepennii. [IpaBuiia 6e30macHOro Tpyaa mpu padoTte ¢ 1adopaTOpHBIM 000PYTOBAHUEM.
Mexnynapoanasi cucrema eaquuuil. [lepeBo BHECUCTEMHBIX €UHHUILL B equHuLbl CH.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU U3YYalOT NMPUPOy. EcTecTBeHHO-HAYIHBIH
METO/I IO3HAHMSI: HAOII0IeHNE, TTOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIABMKCHHUE THITOTES,



SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 00bICHEHNE HabmogaeMoro sBieHus. Onucanue
(UBHYECKUX SIBJICHUHN C TIOMOIIBIO MOJEIIEH.

Hemoncmpayuu.

Mexanudeckune, TEIIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIEC SIBJICHUS.

duznyeckue NpudOPsI U NPoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U LIU(POBBIM
npudopom.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenne HEeHbl JeJIeHUs HIKAIbl H3MEPUTEIHLHOTO MpHoOopa.

N3MmepeHne paccTosiHUM.

W3mepenue miomann u 00béMa. MeTo nmajaeTku.

W3mepenne BpeMeHHU.

H3mepenune 06bEMa KUAKOCTU U TBEPIOTO Tea.

Ornpenenenne pa3MepoB MaJIbIX Ted. MeTo psiioB.

[IpoBenenue ucciie0BaHUs MO MIPOBEPKE TUIIOTE3bI: JATHHOCTD MOJIETA IIApUKa,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBeJIeHUA 0 CTPOEHUHU BeleCTBA.

CrpoeHnue BemecTBa: arToMbl U MOJIEKYJIbL, UX pa3Mepbl U Macchbl. OMNbIThI, 10KA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JBmxenue yacTuil BemiectBa. CBs3b CKOPOCTH ABMKEHUS YACTHI] C TEMIIEPATYPOH.
bpoynosckoe nBuxenue. Auddysus. BzaumoaeiicTBre yacTuil BeECTBA: TPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH 1 TBEPIBIX
(KkpucTaITMYeCKHX) Tesl. B3auMOCBsA3b MEX Ay CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHHMA
BOJIBI.

Hemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO JBUKEHUS.

Habmronenue nuddysum.

Habmroienue siBieHuii, 00bACHIIONINXCS MPUTSHKEHUEM HITA OTTATKUBAHUEM YaCTHI]
BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

Orenka auameTpa atoma METOAOM PsI0B (C UCTIONIb30BaHueM (poTorpaduii).

OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanudeckoe apmxenue. [Iyte u nepemenienne. PaBHomepHoe 1 HepaBHOMEPHOE
nerxkeHre. CBOOOIHOE MaJieHNe KaK MpUMep HEpaBHOMEPHOTO ABHKeHUs Tell. CKOpOCTb.
CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTH U BpeMeHU JABUKECHUSI.

['paduku 3aBUCHUMOCTEN BETMYMH, ONMCHIBAIOIIUX ABMKEeHHE. O0IIMe MOHATHUS 00
OTHOCUTENIbHOCTH ABMKeHUs. ClI0KeHHEe CKOPOCTEN AJIs TEJ, IBMXKYIIUXCS MapaieNibHO.

SIBnenue nnepuuu. 3aKoH UHepUUU. B3auMoeiicTBre Ten Kak NpuYnHa U3MEHEHUS
CKOPOCTH JIBIDKEHHS TeJl. Macca Kak Mepa HHEPTHOCTH TeJia B MOCTYMATeIbHOM JIBH)KCHUH.
[TnotHOCTB BemecTBa. CBsA3b TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIIECTBA.
Cwmecu u ciiaBbl. [ToBepXHOCTHAS 1 TMHENHAS TIIOTHOCTD.

Cuita Kak XxapakTepHCTHKa B3auMoaecTBus Ten. Cuiia ynpyrocTu u 3akoH ['yka.
N3mepenne cuitbl ¢ MOMOIIBI0 TUHAMOMETpa. SIBJIeHne TATOTeHHs U cuiia TsokecTH. Cuma



TSDKECTH Ha Jpyrux rmaanerax. Bec tena. HeecomocTs. CrioxkeHne cuil, HapaBiIE€HHbBIX 110
ozHOM npsimoii. PaBHozelicTByromas cuil. Cuna TpeHust. TpeHHne CKOJIbKEHUS U TPEHUE TTOKOS,
BsI3KO€ TpeHue. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Tena.

N3mepennie ckopoCTH MPSIMOJIMHEUHOTO JIBUXKEHUS.

HaburoneHue sBjaeHUs] UHEPIUH.

Habmroienue u3aMeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TEIl.

CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSMOH.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre CKOPOCTH PaBHOMEPHOT'O ABMXKEHHUS (IIapUKa B )KHUIKOCTH, MOJEIN
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

Ornpezenenne cpeHeil CKOPOCTU CKOJIbKEHUs OpyCcKa WK IIapUKa M0 HAKJIOHHOU
IJIOCKOCTH.

OrnpezeneHue MmI0THOCTUA TBEPAOTrO Tea.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsHKEHUS (IehopMalin) IpyKUHbBI OT
IIPUJIOKEHHOM CHJIBI.

OMBITHL, IEMOHCTPUPYIOITUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT CHJIBI JaBICHUS
1 XapaKTepa CONPHUKACAIOIIMNXCSA TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. Cuna gasnenusi. CriocoObl yMEHBIICHHUS U yBeJIMUEHUs JaBieHus. JlaBieHue
rasa. 3aBUCMMOCTb JaBJICHUS ra3a oT 00bEMa U Temneparypsl. [lepenaua gaBiaeHust TBEPABIMU
TeJaMU, )KUJKOCTSIMU U ra3amu. 3akoH [lackans. [TneBMaTnueckue MamvHsl.

3aBUCHUMOCTb JIaBJICHUS )KUJIKOCTHU OT TIyOUHBI OTpYyKeHus. [ uapocrarnyeckuit
napajokc. CooOmraromuecs: cocynsl. ['uapapnnueckre Mexanu3Mbl. Vcoap30BaHNE BHICOKMX
JIaBJICHUH B COBPEMEHHBIX TEXHOJIOTUSX. Y CTPOMCTBO BOJOIPOBOAA.

ATtMocdepa 3emnu u atMocdepHoe napneHue. [I[pudnHbI cylecTBOBaHUs BO3YITHON
o6onouku 3emiu. OnbiT Toppuuennu. M3mepenne atmocdepHoro naBiaeHus. 3aBUCUMOCTh
aTMOC(epHOT0 JaBJICHHS OT BBICOTHI HAJl ypoBHEM MoOps. [Ipubopsl 1ist usmepeHust
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNO. BriTankuBaromas (apXxumenoBa)
cuna. 3akoH ApxumMena. Y ciI0BHe BOZHUKHOBEHUS BBITAIKUBAIOIIEH (apXUMEIOBOI) CUITHI,
noarekanue. [ImaBanue ten. BozayxomniaBanue.

Hemoncmpayuu.

3aBUCUMOCTBD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

[lepenaya naBiaeHuUs: KUIKOCTHIO U Fa30M.

Coo0bmraronyecs: COCy/Ibl.

I'mppaBnnueckwnii npecc.

[IposiBnenue aeiicTBus aTMOocepHOTO TaBICHHUS.

Cudon.

3aBUCHMOCTH BBITAIKHUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM B )KUIKOCTh YACTH TEJa U
MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miaBaHus TeN: MJIABaHUE WIH MOTPYKEHHUE TeJl B 3aBUCUMOCTU OT COOTHOILIEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.



Jlabopamopnusie pabomul u onvimot.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE 0T 00bEMa NOrpyKEHHON B )KUAKOCTh
4acTH TeJla.

OrnpezenieHne BBITAIKUBAIOLIEH CUIIBL, ACHCTBYIOLIEH Ha TEJIO, HOTPYXKEHHOE B )KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, JEHCTBYIOLIEH HA TEJIO B )KUJIKOCTH,
OT Maccsl Tena.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOILIEH Ha TEJIO
B ’KHJIKOCTH, OT 00BbEMa MOTPY>KEHHON B KUAKOCTh YaCTU TeJIa U OT IUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBaHue apeomMeTpa Uil KOHCTPYUPOBAHUE JIOJIKH U OIIpEACIICHNE €€
IPY30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MoHOCTB. JHeEprusi.

Mexannueckasi paboTa Ui CUJI, HallPaBJIEHHBIX BIOJb JIMHUU NIepeMenieHus. MOIHOCTb.

[TpocThie MeXaHU3MBIL: pblYyar, BOPOT, OJIOK, MOJUCHACT, HAKJIOHHAS IIOCKOCTD,
HOXXHUYHBIA MeXaHu3M. MoMeHT cuibl. PaBHoBecue peruara. [IpaBuno momenTos. [Ipumenenne
MpaBuJjIa paBHOBECHS pblyara K 010Ky. «3o0Toe npaBuiio» Mexanuku. KITJI mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas sHeprus. Kunernueckas u noreHuuanbHas sueprus. [Ipespaienue
OJIHOTO BU/1a MEXaHUUECKON SHEPTUU B JpYroil. 3aKOH COXpaHEHUs U MPEBpallleHUsl JHEPTUU B
MEXaHHKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

HccenenoBanue yciaoBUi paBHOBECHUS phlyara.

N3mepenune KIIJ] HakIOHHOM MJIOCKOCTH.

W3ydeHue mpaBuiia pbryara ajsi HOJBUKHOTO U HEMOBUKHOTO OJIOKOB.

Omnpenenenne KII/I moaBm:xHOTO U HEMTOABUKHOTO OJIOKA.

Omnpenenenne pabOThI CHIIBI YIPYTOCTH MPHU MOIBEME IPY30B IIPU MOMOIIH TOABUKHOIO
Ooxa.

N3y4eHne 3aK0Ha COXPaHEHNsI MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3nes 6. TenJioBbie siBJIeHUS.

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUUECKOM TEOpUH CTpOeHUs BemecTBa. Macca
U pa3Mepbl aTOMOB U MoJIeKYJ1. ONBITHI, TOATBEPHKAAIOIINE OCHOBHBIE MTOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHMIA BelecTBa. Kpucrannudyeckue u
amopdusie Tena. ['padeH — HOBBINM MaTepuai AJisi HOBBIX TEXHOJIOTHI. TeXHOIOTHH MOTydeHUs
HCKYCCTBEHHBIX aiMa30B. OObsCHEHUE CBOMCTB I'a30B, KUAKOCTEN U TBEP/BIX TENl HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KMHETUUYECKON TeopruH. [IoBEpXHOCTHOE HATSKEHUE, CMaYMBaHUE,
KanWUISIpHBIE sBIeHUS. TerIoBoe pacliupeHue 1 c:katue. 3aBUCUMOCTD JaBJI€HUs ra3a OT
00BEMa, TeMIeparypsl.

Temneparypa. CBA3b TeMIEpaTypbl CO CPEAHEN KUHETUUECKON SHEPTUEN TEINIOBOTO
JBIKEHUS yacTull. TemneparypHble IIKaJIbI.



Bryrpennsis sueprusi. CriocoObl ”3BMEHEHHSI BHYTPEHHEH SHEPTHH: TeIuionepeaada u
coBepireHre paboThl. BUIbI TEIUIONEpeaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, H3ITy4eHHEe. Buipl
TerIonepeiayu B mpupoze u Texuuke. HeoOpaTuMocTh TEIIOBBIX MPOIIECCOB.

KonuuecTBo TeminoTel. Y aenpHas TEII0EMKOCTh BelecTBa. Termioo0MeH U TEeIioBoe
paBHOBecue. 3akoH HeroToHa-Prxmana. YpaBHeHue TEIIoBOro OanaHca.

[1naBieHue u OTBEpIEBAHNE KPUCTALTHYECKUX BEUIECTB. Y IeNIbHAS TEIUIOTA IUIABJICHUS.
[Tapoo6pa3oBanue u kouaeHcanus. cnapenue. Kunenue. Y nenpHas Teniora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTIEHHUS OT aTMOC(HEPHOIo AaBJICHUS.
HacplieHHbI 1 HeHAChIEHHbIN Map. BiaxxHoCTh BO3AyXa.

DHeprus TOIIMBa. Y IeJbHasl TEIJIOTa CrOPAHUS.

[Tpuniuns! padoTs! TermnoBbix apurareneid. KITJ[ temmoBoro nurarens. TemnnoBble
JBUTATEIH U 3alIUTa OKpyKaroue cpenpl. TermioBbie NoTepu B TEIJIOCETSX.

3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPIUU B MEXaHUYECKUX U TEIUIOBBIX IPOLECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

Habmtoienue siBieHuii MOBEPXHOCTHOTO HATSHKEHUS, CMAaYMBAHUS M KAMWILISIPHBIX
SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

V3MeHeHue AaBlieHus ra3a Mpu U3MEHEHUN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3mepeHus TeMiepaTypsl.

Buae! renonepenayn.

OxakJIeHue MpU COBEPIIEHNUU PabOTHI.

HarpeBanue npu coBepiiieHH# padOThl BHEUTHUMH CUIIAMHU.

CpaBHeHHE TEIIOEMKOCTEN Pa3IMYHBIX BELECTB.

Hab6mronenue kuneHusl.

Halmronenre mocTossHCTBA TEMIIEPATYPHI TIPH TUTABICHHUH.

Mopenu TerIoBbIX ABUTaTENEH.

Jlabopamopuvie padomol u onvimel.

OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.

OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

N3mepenne TemMneparypsbl IPU TOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTUYUKA
TEMIIepaTyphl.

OMBITHI 110 HAOJIIOACHHUIO TETJIOBOTO PACITUPEHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

HccnenoBaHue 3aBUCUMOCTH JAaBIICHUS BO3yXa OT €ro 00bEMa U TeMIepaTyphl.

[TpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOUKA KUIAKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.

HabGnronenne naMeHeHns: BHYTPEHHEH SHEPTHH TeJla B PE3yNIbTaTe TeIUIONEpeIaun U
paboThI BHEIITHUX CHIL.

HccnenoBanue siBieHUs TEIUI00OMEHA IPU CMEIIMBAHUH XOJIOIHOM U TOpsiYel BOJBI.

Ornpezenenne KoJIWYeCcTBa TEIJIOTHI, TOTYYEHHOTO BOJIOW MPHU TEII000MEHE C HarpeThIM
METaJUTMYECKUM ITUITHHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBHIX MOTEPh (3akoH HproToHa-Puxmana).

Ornpenenenne yaelbHOU TEIMIIOEMKOCTH BELIECTBA.

HccnenoBanue mporiecca uCrapeHusl.



OnpeneneHre OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Onpenenenue yneinbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paznen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

OnekTpuszanus Ten. [[Ba pona anexkTpuueckux 3apsaos. BzanmoaencTerue 3apspKeHHBIX
tei. 3akoH KyioHa.

Onexrpuueckoe nojue. Hanpspk€HHOCTH anekTpuueckoro nois. [Ipunnun cyneprno3nuuu
IIEKTPUYECKHUX 110JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaaoB. DJIeMEHTapHbIN deKTpuueckuid 3apsaa. CtpoeHue
atoma. [I[poBOAHUKH, TUANEKTPUKU U MTOIYIPOBOJIHUKHU. 3aKOH COXPAHEHHUSI dJIEKTPUUECKOTO
3apsja.

DNIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. IcTouHuKH
MOCTOSTHHOTO TOKA. J{efCTBUS AJIEKTPUUYECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE).
DIIEKTPUYECKUI TOK B METAJIAX, )KUJIKOCTSX U ra3ax.

Onexrpuueckas uenb. Cua Toka. JNeKTpUYECKoe HapsbkeHne. AMIIEpMETpP U BOJIBTMETP
B LIENIY MIOCTOSIHHOTO ToKa. CONPOTUBIIEHHUE TPOBOJHUKA. Y 1€JIbHOE CONPOTHUBIICHUE BEILIECTBA.
3akon Oma miig yuyactka uenu. [locnenoBarenbHoe U napamienbHOE COEIMHEHUE IPOBOJHUKOB.
OJ1C B nienu mocTossHHOTO ToKa. 3akoH Oma auis mosaHo nenw. [IpaBuna Kupxroda. Pacuér
IIPOCTHIX JIEKTPUYECKUX Lenel. HenmHennple 37eMeHThI.

Pabota u MoiHOCTh AneKTpruyeckoro Toka. 3akoH Jxoyns-JIenna. Dnekrpuueckue nenu
U TIOTPeOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTKoe 3amMbIkaHHe.

[locTostHHBIE MarHUTHI. B3anmoelicTBrE MOCTOSSHHBIX MATHUTOB. MaruuTHoeE 1oue.
MarunuTtHoe nojie 3eMJId U €ro 3Ha4eHHe JJIs1 Ku3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe mosie
anekTpudeckoro Toka. OnslT Amnepa. [IpuMenenue 3nekTpoMarHuToB B TeXHUKE. [leiicTBue
MarHuTHOTO TOJIs Ha MMPOBOJIHUK C TOKOM. Cuita AMIiepa u onpeereHue e€ HalpaBIeHHUS.
DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA. Vcnosib30BaHUE 3J1EKTPOABUraTENEH B TEXHUUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel Gapanes. SABnenHue snekTpoMarHuTHON uHAYKUUU. [IpaBuno Jlenma.
OnextporeHepatop. CriocoObl MOTyYeHHs! IIEKTPHUUECKON SHEPTUU. DIIEKTPOCTAHIIUHU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH. DKOJIOTHYECKHUE TPOOIEMbI SHEPreTUKH. TOIUINBHbIE
AJIEMEHTHI U JIEKTPOMOOMIIH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poJia ANEeKTPUUECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apsyKEHHBIX TEll.

YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DNIeKTpOCTaTUYECKAss UHTYKIIHS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsII0B.

MonenupoBaHue CUIOBBIX TUHUI STEKTPUUECKOTO MO C MOMOIIBI0 OyMaXKHBIX
CYJITaHOB.

[IpoBOTHUKY ¥ AUDIIEKTPUKH.

M cTouHNKY TOCTOSIHHOTO TOKA.

JlercTBUA 2IIEKTPUUYECKOTO TOKA.

DJIEKTPUYECKUN TOK B )KUIKOCTH.

I"a30BbIit pazps.

W3mepenue cuiibl TOka aMIEPMETPOM.

N3mepenue 31eKTpuiecKoro HanpsKEHUs BOJIBTMETPOM.

Peoctar u Mara3us conpoTHBICHUH.



B3auMopeiicTBuE NOCTOSSHHBIX MarHUTOB.

MopennpoBaHre HEBO3MOKHOCTHU pa3/IeieHHs TOJI0COB MAaTrHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.

OmnbIT DpcTena.

MarsauTtHoe 1nosie Toka. JJIeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIEeKTPOABUTATEIb IOCTOSTHHOTO TOKA.

OmnbiThl Dapajes.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomsl u onvimol.

OMnBITH O HAOTIOICHUIO JIEKTPU3AIIMHU TEJl IPU COMPUKOCHOBCHUH U UHITYKIIUCH.

HccnenoBanue 1elCTBUS JIEKTPUUECKOrO MOJIsl HA TPOBOJHUKH U IUAJIEKTPUKH.

COopka 1 ucnpITaHUE IEKTPUUECKOH 1IeTH MOCTOSHHOTO TOKA.

WccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, MPOTEKAOIIETO YE€PE3 PE3UCTOP, OT HANIPSIKEHUS
Ha PE3UCTOPE U CONMPOTUBIICHUS PE3UCTOPA.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb 3JIEKTPUYECKOI'0 COPOTUBIICHUS IPOBOAHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONIEPEUYHOI0 CEYEHUsI U MaTepHraa.

Ornpezenienne yAaeIbHOTO COTPOTUBIICHUS IIPOBOAHUKA.

[IpoBepka mpaBuiIa CIOKEHUS HAMTPSIKEHUH TIPU MTOCIIEI0BATEILHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka npaBuiia sl CUJIbl TOKA MPU NapaAJIEIIbHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenne DJIC 1 BHYyTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

[TpoBepka npasun Kupxroda.

[IpoBepka BbinoHEHUS 3aKkoHa OMa JU1sl HOJTHOM LeNH.

W3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEWHBIX JIEMEHTOB (JIaMIIbl
HaKaJIMBaHUS WIH MOJYNPOBOJHUKOBOTO THO0/IA).

Ornpenenenne padoThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3nCTop.

Ornpeznenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUSI IIOCTOSTHHBIX MarHUTOB.

N3yuenne MarHuTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPU WX OOBEAMHEHUH U Pa3ACIICHUH.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI B3AUMOJIEHCTBHS KaTYILIKU C TOKOM U
MarHuTa OT CUJIbI M HANPaBJIEHUS TOKA B KATYIIIKE M OT HAJTU4Hs (OTCYTCTBUS) CEpJIEUHUKA B
KaTyIIKe.

N3yuenue aeicTBUSA MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

KouncTtpynpoBanue u nusyderre paboThl AIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.

OMBITHI 110 UCCIIEIOBAHUIO SBJICHUS AJIEKTPOMArHUTHON WHIYKITMU: UCCIIEI0BaHNE
M3MEHEHUH 3HAYEHUS U HAINlPaBJIEHUSI MHIYKIIMOHHOTO TOKa.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.



Mexannueckoe nBuxeHne. MatepuanbHas Touka. CriocoObl ONKUCaHUS MEXaHUYECKOTO
JBYDKEHUS: TaOJIMYHBIN, Tpaduueckuil, ananutuueckuil. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKEHUS.

BekTopHble BEIMYMHBI, OIIEPALIMH C BEKTOPAMH, IPOEKLIUH BeKTOpa. Pannyc-BekTop
MaTepualbHON TOUYKHU, IEPEMEILICHHUE HA INIOCKOCTU. PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE.
HepaBHomepHoe npsimonuHeiiHoe aBrkeHne. CpeiHss 1 MTHOBEHHAs! CKOPOCTh Teja IpU
HEPaBHOMEPHOM JIBUKCHHM.

Yckopenue. PaBHOyCKOpeHHOE NMPSMOJIMHEHHOE JBUKEHHE. Y CKOpEHHE CBOOOIHOTO
nagenus. Oneitel [Nanunes.

I'paduueckas MHTEPIIPETALUS YCKOPEHHS, CKOPOCTH, MTPOMHACHHOTO YTH U MIEPEMEIECHUS
JUISL TIPSIMOJIMHEWHOTO IBUYKEHUS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBr>KeHHE 110 OKPYXKHOCTH. JIMHEWHAst CKOPOCTh, YIJIOBasi CKOPOCTh, IEPUO/I U YaCTOTA
oOpallieHus: Ipy paBHOMEPHOM JBMKEHHUHU 10 OKPYKHOCTU. CKOPOCTh U YCKOPEHUE IIPU
JBHKEHHUH 10 OKPYKHOCTH.

Bexkrop cunel. PaBHoelcTBy01as cuia.

ITepsniii 3akoH HeroToHa. Bropoii 3akon HetoTona. Tpetuit 3akon Herotona. [Tpuniun
CYNEPIIO3ULUHU CHUIL.

Cwuita ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPeHHS CKOIBKEHUS, CHIIa TPEHUS
noKosi, Ipyrue Buasl Tpenus. Kosddunuent tpenus.

JIBrKeHUe Tes 0 OKPYKHOCTHU MO IeHCTBUEM HECKOJIBKUX CHIL.

3axkoH bepnymu u noxsémHas cuina kpbiia. COBpeMEHHbIE JIETATENbHbIE allllapaThl, Cyaa
Ha MOJBOJIHBIX KPBUIbSX, aHTUKPBLIO Ha CKOPOCTHBIX aBTOMOOWISX. J[BHKEeHUE 1oe3/1a Ha
MarHuTHOM MOJIYILIKE.

Cuita TSKeCTH U 3aKOH BCEMUPHOTO TArOTEHUs. J[BUKEHHUE TeJl BOKPYT IPaBUTALMOHHOTO
1eHTpa (B ToM umucie mianet Bokpyr Comuna). [lepBas kocmuyeckas ckopocts. HeBecomocTs 1
IIEepPErpy3KH.

PaBHOBecue MatepuanbHOil Touku. AOCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena
C 3aKpEIUIEHHON OChIO BpallieHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

HNmnynse Tena. 3menenne umiynbsca. UMnyibe cuiibl. YIIpyroe U HEynpyroe
B3aMMO/IeiicTBHE. 3aKOHBI UI3MEHEHUS U COXPAaHEHUs UMITyJbca. PeakTuBHOE ABM)KEHUE.

Mexanunueckast pabota u MOIHOCTb. PaboTa cui TskecTd, ynpyroctu, TpeHus. CBsi3b
sHepruu u paboTsl. [loTeHInanbHas SHEPTUs Tena, MOJHATOr0 HaJl TOBEPXHOCTHIO 3EMIIH.
IToTenumanbHas sHEPrUs cxaTou npykuHbl. Kunernueckas sneprus. Teopema 0 KHHETHUECKON
SHEpruu. 3aKOH U3MEHEHMSI U COXPAHEHMsI MEXaHUUECKON SHEPIUH.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TN OTCUETA.

CpaBHeHME MyTel U TPACKTOPHM IBH>KEHHSI OJTHOTO U TOTO K€ TeJla OTHOCUTENBHO Pa3HbIX
TEeJI OTCYETA.

H3mepenune ckopoCTH U yCKOPEHHUS IPSAMOIUHENHOTO JBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBUKCHUS.

Habmroienue nBHKeHUs Tella o OKPYKHOCTH.

Habmtoienne MmexaHn4eckux siBJIEHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Temnexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCHUTENBHO KaOuHeTa (hU3UKH.

Habmtonenue paBHoBecus Tel, CBOOOIHOTO MaieHus, KojaeOaHHs MasiTHUKA B
MHEPUUAIBbHBIX CUCTEMAX KaK IMOATBEPKACHUE MPUHIIAIA OTHOCUTEIBHOCTH.



3aBUCUMOCTbH YCKOPEHHUS Te€Jla OT €r0 MacChl U IEUCTBYIOLIEH Ha HETO CHJIBI.

Habmionenue paBeHCTBa CHII IPU B3aWMOJICHCTBUU Tell.

N3menenue Beca Tena npu yCKOPEHHOM JIBHIKEHHH.

[lepenaya nmiynbca npu B3auMOJEHCTBUM TEI.

[TpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJIbCa TPHU A0COIIOTHO HEYIPYTOM B3aMMOACHCTBHH.

CoxpaHeHue UMIyJbca MPU yIIPyroM B3auMOCHCTBUU.

Habmtoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJACHUU.

CoxpaHeHue SHEpruu IpU JIBUKEHUH TeJla T0J1 JEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

KoHcTpynpoBaHnue Tpakrta Juisl pa3sroHa U JaJIbHEHMIIEr0o paBHOMEPHOT'O ABUKEHUS IapUKa
WJIU TEJIEKKH.

Ornpenenenne cpeaHeil CKOPOCTU CKOJIbKEHUs OpycKa WK JBMKEHUS IapUKa 10
HAKJIOHHOM TJIOCKOCTH.

Ornpeznenenne yCKOpeHus Teia Npyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PaBHOYCKOPSHHOM JBWKCHHUH 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka runoTe3bl: €cau NPy PAaBHOYCKOPEHHOM JBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH
IIYTH OTHOCSITCS KAaK Psii HEUETHBIX YUCEN, TO BpEMEHA OJINHAKOBBI.

WccnenoBanue nBukeHus Teia, OpOLIEHHOTO MO/ YIIIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUSI OT CHUJIbl HOPMAJIBHOTO JIABJICHUS.

Omnpenenenne kKorhhuMeHTa TPEHUS CKOIBKCHHS.

Ornpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BOZHUKAIOIIEH B MPY>KUHE, OT CTETICHU
nedopMaluy NpyKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM ABM)KEHUU TeJa O
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIPYTOCTH MPU MOIABEME IPy3a € UCIOIb30BAHUEM
HETOABUKHOTO U TIOJIBI’KHOTO OJIOKOB.

Pa3znen 9. Mexann4veckue KoJ1e0aHUA M BOJHBI.

KonebartenbHoe nmwxkenue. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHH: TeprOI, 4acTOTa,
amrmuTyna. ['apMonnyeckue konebanus. 3aryxaronme kojaeobanus. BeiHy K 1eHHbIe KoeOaHus.
Pe3onanc.

Matematuueckuil U py>KUHHBIA MasTHUKH. [IpeBpalienrie sHepruu npu KoiedaTeTbHOM
JBUKEHUU.

Mexanunueckue BoOJHBL. [IpogosibHBIE M ONEpedHbIe BOJIHBI. CBONCTBAa MEXaHHUYECKUX
BOJIH: HHTEpdepeHus u nudpaxius. J[JiMHa BOJTHBI U CKOPOCTh €€ paclipoCTpaHEHHUS.
MexaHnyeckue BOJIHBI B TBEPJIOM Tell€, CEHCMUUECKUE BOJIHBI.

3Byk. PacnipocTpanenue u oTpakeHue 3ByKa. | poMKOCTb 3ByKa M BbICOTa TOHA. Pe3oHaHc
B akyctuke. MHbpa3Byk u ynbTpa3BykK. Mcmoap30Banue yiabTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHSIX.

Hemoncmpayuu.

Hab6mronenue xonebanuii Ten Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.



Hab6nronenne BeIHYKICHHBIX KOJIeOaHUW U pe30HaHca.

PacnipocTpanenue npooJibHBIX U MOMEPEUYHBIX BOJIH (HA MOJIEIN).

Ha6mronenne uatepdepeHium u qudpakiiuyi BOJH Ha TOBEPXHOCTH BOJIBIL.

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAaHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHne 9acTOThl U TIeproIa KoineOaHui MaTeMaTHIeCKOTO MasiTHHKA.

Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBaHue 3aBUCMMOCTH TIepro/ia KoieOaHui rpy3a Ha HUTH OT JAJTUHBI HUTH.

HccnenoBanre 3aBUCIMOCTH TIepro/1a KoieOaHUH MPY>KUHHOTO MasITHAKA OT MacChl
rpysa.

[TpoBepka HE3aBUCHMOCTH IepHo/ia KoyieOaHuii rpy3a, MOJBEIIEHHOIO K JIEHTE, OT MacChl
rpysa.

OnBIThI, IEMOHCTPUPYIOITUE 3aBUCUMOCTb MepUOAa KOJIeOaHUN MPY>KUHHOTO MAasITHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.

H3mepenne yckopeHus CBOOOAHOTO MaJACHHUS.

Pa3pnen 10. DinekTpoMarHuTHoe 1MoJ1e ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.

DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [1Ikana 351eKTpOMarHuTHEIX BOJIH. Vconib30BaHMe 3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM
cBs3u. Paguonoxkarus. KocMuueckas cBs3b.

DneKkTpoMarHuTHas npupoaa ceera. CKopocTh cBeta. BoinHOBEIE cBOlCTBa CBETa:
uHTepdepeHIms 1 TudpaKius.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

HNuTtepdepentus u qudpakims cBeTa.

Jlabopamopnwvie padbomuvt u onvimol.

N3yuenune CBONCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUITLHOTO Tele(oHa.

[TpoBeneHMEe ONBITOB IO HAOIIOACHUIO HHTEPPEPEHITUN U TUDPAKIIUU CBETA.

Pa3pnen 11. CBeToBble siBICHHS.

JlydyeBasg mMojienib cBeTa U reoMeTpuyeckas ontuka. Mcrounuku ceera. [Ipsmonuuerinoe
pacnpoctpanenue cera. 3atmenust Comuana u JIynsl. Otpaxenue cBera. [1nockoe 3epkaro.
3akoH oTpaxeHus ceta. [locTtpoeHne nzodpaxeHuii, chOpMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npenomieHus ceera. [lonHoe oTpaxeHue ceera.
Hcrnonp30BaHMe MOTHOTO OTPAXKEHHS B ONTHYECKUX CBETOBOJIAX, ONITOBOJIOKOHHAS CBSI3b.

Jlunza, xon myueit B muH3e. @opmyna TOHKOM TuH3BL. [locTpoenne nzoopaxkeHui,
c(hOpMUPOBAHHBIX TOHKOM TUH30M. OnTHYeckas cucteMa oToanmnapara, MUKPOCKOMa 1
Teneckona. ['na3, kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Paznoxenue 6emnoro cera B criekTp. OnbiTel HetoToHA. Cli0’KeHHE CTIEKTPATBHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[IpsiMonuHENHOE paclipoCTpaHEHHUE CBETA.

OtpaxeHue cBeTa.

[Toryuenue n300pakeHUi B IUIOCKOM 3€pKaJie.

[Ipenomienue cBera.

Onrtruyeckuii CBETOBO/I.

Xox tydeit B coOuparomiei JTnH3e.



XoJ ay4der B pacCEUBArOLIEH JIMH3E.

[omyuyenne n300pa>keHMiA C TOMOLIBIO JTUH3.

[Tpuniun aeiictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.

Mopens riasa.

PaznoxeHnue 6e10ro ceera B CIIEKTP.

[Tony4yenue 6e10ro cBeTa Npy CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanye 3aBUCMMOCTH yIJla OTPaXKEHHsI CBETOBOTO JIyda OT yIJia IaJeHUsl.

N3yueHue cBOMCTB N300paKEHUs B INIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCMMOCTH yIJIa IIPEIOMIIEHUS OT yrJja I1aJeHusl CBETOBOTI'O JIy4a Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tomy4yeHue n300pakeHUI ¢ TTIOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKON CUIIbI COOMpAIOLIEH JIMH3BI.

OnbITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnBITH IO BOCTIPUSTHIO I[BETA MIPEMETOB MPH UX HAOIIOICHUN Yepe3 [IBETOBBIC
(UITBTPBI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopaa u muranerapHast Moziens atoma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTH. Anb(da-, 6eTa- u ramma-u3inydeHus. CTpoeHrne aTOMHOTO sIpa.
Hyxnonnas mogens aromHoro siapa. M3ortonsl. Paguoaktusable npespatienus. [lepuon
IoJIypacnaaa aTOMHBIX sizep. JlelcTBue paJuoakTUBHBIX U3JIyYEHHUH HA JKUBBIE OPTaHNU3MBI.
3amuTa OT paJu0aKTUBHOTO U3JIy4EHUS.

SnepHble peakuu. 3aKOHBI COXPAHEHHUs 3apsJ0BOI0 U MaCCOBOT0O YHCEN. DHEPIHsl CBSI3U
aTOMHBIX A1ep. CBsa3b Macchl U 3HEpruu. Peakunn cunTesa u nenenus aaep. Mctounukn
sHeprun ConHua U 3BE31. SnepHas sHepreTuka. DKOJOrHYecKue npoodaemMsbl SIepHOI
SHEPreTUKH.

Hemoncmpavyuu.

CrHieKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CreKTphl pa3aMyHbIX T'a30B.

CrnexTp BoaOpo/Ia.

HaGnronenue TpekoB B kamepe Buibcona.

PaboTa cuéTurka HOHU3UPYIOUINX U3ITy4EHU.

Peructpanus uznydeHus: NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnwvie padbomut u onvimol.

HaOGnroneHue CrijIonIHbIX ¥ IMHEWYaThIX CIIEKTPOB U3ITYUYECHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPIMU YACTHUIIBI IO TOPMO3HOMY ITyTH (110
dororpadusm).

W3mepeHnne paaroakTUBHOTO GoHA.

IToBTOpHTEIBLHO-0000 1A MOIYIb.

[ToBTOpUTENEHO-0000IIAIOLITNI MOy b IPEIHA3HAYEH /ISl CHCTEMaTU3aluH U
0000111eHUS IPEIMETHOTO COJIEP’KAaHUS U OIbITA JESATEIbHOCTH, TPUOOPETEHHOTO NMPH U3yYEHUN
BCEro Kypca (pu3uKu yriiyOoJ€HHOTO YpPOBHS, a TAK)Ke /Ul MOATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY 10 (HU3UKE.

B npouecce nzydeHns J7aHHOTO MOAYJIS PEAIN3YIOTCA U NOJy4aroT AAJIbHENIIEE Pa3BUTHE
yueOHbIe AecTBUsI, 0OecIieurBalonIe JOCTHKEHNE TPEAMETHBIX U METapeAMETHbIX



pe3ynbTaToB 00yUueHus, POopMUPOBAHUE €CTECTBEHHO-HAYYHON TPaMOTHOCTH: OOBSICHEHHE U
ONMCaHMeE ABJICHUHN HA OCHOBE MMPUMCHCHUA (1)I/I3I/I‘ICCKI/IX 3HaHHI>'I, HCCIIECA0BATCIbCKUEC Z[ef/'ICTBHH
(BBII[BI/DKGHI/IG TUIOTE3, IMIOCTAHOBKA LIC/IN W INIAHUPOBAHUC UCCIICAOBAHHNA, aHAJIN3 JaHHBIX U
MOJTyYCHUE BBIBOJIOB).

[MpeanouruTenbHOM (HOPMON OCBOCHHS MOJTYJIS SIBJISICTCS PAKTHKYM, IIPOrpaMmma
KOTOPOTO BKJIFOYAECT:

pelIeHne 3a7a4, OTHOCSIIUXCS K Pa3IMYHBIM pa3zesiaM U TeMaM Kypca (pU3HuKH, B TOM
YHCIIe 3a/1a4, HMHTETPUPYIOIIUX COJICPKaHUE Pa3HbIX Pa3ieiioB;

BBINOJIHEHHE J1a00PaTOPHBIX paOOT U OTBITOB (BKJItOYAsi pabOTHI M OIBITHI U3 IIEPEUHEH K
paszzenaM Kypca) B yCIOBHSIX CAMOCTOSITEILHOTO TNIAHUPOBAHUS ITPOBEICHUS HCCIICAOBAHUS,
BbIOOpa 1 000CHOBaHMS METOA U3MEPEHUS BEIMYMH, COOPKU IKCTIEPUMEHTAIBHOW YCTaHOBKH;

BBINOJIHEHHUE MTPOOJIEMHBIX 33JJaHUN TIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa (3aJaHus 110
€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH), B TOM YHUCIIC 33/IaHUH C MEXKITPSIMETHBIM COJICPIKAaHHEM;

pa60Ty Haa IrpyImnoBbIMU WM MHAUBUAYAJIbHBIMU IIPOCKTAMU, CBA3AHHBIMU C
coJiep’KaHueM Kypca (QU3HKH.

H3yueHre moBTOPUTEIIbHO-0000IIIAIOIIET0 MOTYJISI MOXKET 3aKaHYMBATHCS TIPOBEICHUEM
JIMarHOCTUYECKOM paboThI 32 KypC GU3UKHU YriTyOIEHHOTO YPOBHS, BKIIOYAOIICH 3aJaHHsI
Ppa3HoOTro YPOBHA CJIOKHOCTH. PGSyJII)TaTLI BBITIOJTHCHUA I[HaFHOCTHqGCKOﬁ pa6OTI>I MOr'yT
MOKA3bIBaTh CTEIICHb TOTOBHOCTH O0YYaIONINXCS K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY I10
¢du3nKe, a TAK)KE CBUICTEIIBCTBOBATH O JJOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH.

[INIAHMPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUMS

N3yuenune ¢pu3uku Ha ypOBHE OCHOBHOTO OOIIIero 00pa3oBaHus HAMIPaBJICHO Ha
JAOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMETHBIX U TPECAMETHBIX O6pa3OBaTeJ'II>HI>IX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

B pesynbrare nzyuenust Gu3uku Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHus y
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEIYIONINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:
e ])nampuomuueckozo eocnumanus:

NPOSIBIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (U3NUeCcKOil
HayKU;

LIEHHOCTHOE OTHOILIEHHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;
®  2)2pajxcoanckozo u 0yxo6HoO-HPAGCHEEHHO20 60CRUMAHUA:

TFOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYX/I€HUN OOIIECTBEHHO 3HAYMMbBIX M STHYECKHUX
po0JieM, CBA3aHHBIX C IPAKTHUYECKUM ITPUMEHEHUEM JOCTHKEHUH PU3uKu;

OCO3HAaHHE BaXXHOCTU MOPAJIIbHO-3TUUYECKUX NPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
e 3)acmemuueckozo 60CRUMAHUSA:

BOCIIPHATHE 3CTETHUECKUX KadecTB (U3NUECKON HayKH: €€ TapMOHHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;
e 4)uennocmu HAYUHO20 NOZHAHUA:

OCO3HaHHE EHHOCTU (U3NYECKON HayKu KaK MOIIIHOTO MHCTPYMEHTa IO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENUIIEN COCTABIISIIONIEN KYJIbTYPBI,



OpUEHTAIMS B ACATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAyYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI;

pa3BUTHE HAYIHOU JTFOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON JCSITEIbHOCTH,
*  5)dhopmuposanusa Kynbmypul 300p06bs U IMOYUOHATLHO20 OAZONOTIYUUA:

OCO3HAHUE IIEHHOCTH 0€30macHoro o0pas3a KU3HU B COBPEMEHHOM TE€XHOJIOTHUYECKOM
MHpE, B&XXHOCTH MPABUJI OE30IIaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA IOPOTraX, C ANEKTPUICCKUM
U TETUIOBBIM 000PYI0BaHUEM B JOMAITHUX yCIOBHSIX;

c(hOpMUPOBAHHOCTH HABBIKA PEQIICKCHH, TPU3HAHNE CBOETO IIPaBa Ha OMIMOKY U TaKOTO
)K€ TIpaBa y IPyroro 4eioBeKa;

e  6)mpyooeozo eocnumanusn:

AKTHBHOE YJYacTHE B PEIICHUH NMPAKTHUYECKHUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHu3aIH, ropojia, Kpas) TEXHOJIOTHYSCKON M COIMaIbHON HAIIPABICHHOCTH, TPEOYIONUX B
TOM 4YHUCIIe U QPU3HUYECKUX 3HAHH,

WHTEPEC K MPAKTHICCKOMY U3YICHHIO TPOPECCHi, CBI3aHHBIX ¢ (DU3HUKOIA;

e 7)IKON02UYUECKO20 60CRUMAHUA:

OpHEHTAIIUS HAa MPUMEHEHHE (DU3MYSCKUX 3HAHUH JUIS pEIICHHs 3a/1a4 B 00JIacTH
OKpYKarollel CpeJibl, MIIaHUPOBAHUS MOCTYNKOB U OIIEHKH X BO3MOKHBIX MOCIEACTBHIMA JUIs
OKPYKAaroIIel Cpeibl;

OCO3HAHUE TJIO0AIIBHOTO XapaKkTepa KOJIOTHYECKUX MPOoOJIeM U MyTeH X PEIICHHS;

® 8)adanmayuu K UIMEHAIOWUMCA YCLOBUAM COUUATILHOU U RPUPOOHOIL CPEObL:

MOTPEOHOCTH BO B3aMMOJICHCTBHUH MPHY BBHITTOJIHEHUH MCCIICIOBAHUN U TTPOCKTOB
($U3UYECKON HAMPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHX;

MOBBILICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeSITeIbHOCTD;

noTpeOHOCTh B OPMUPOBAHUU HOBBIX 3HAHUM, YMEHUI (POPMYIUPOBATH UJICH, IIOHSATHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3UKHU;

TUTAHUPOBAHKE CBOETO Pa3BUTH B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHMIA,

CTpeMJICHHE aHATN3UPOBATh U BBISIBIATH B3aMMOCBS3HU MPUPOIbI, OOIIECTBA U IKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OIICHKA CBOUX JICUCTBUM C YUETOM BIMSHUS HA OKPYXKAIOIIYIO CPEMY, BOBMOMKHBIX
r100aJIbHBIX TTOCICACTBHH.

METANPEIMETHBIE PE3YJIbTATHI

B pe3ynbrate ocBoeHUs nporpaMmbl o (U3MKE HA YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHus y oOy4aromerocst 0yayT copMHUpOBaHbl MeTanpeaAMeTHbIe Pe3yabTaThl,
BKJIIOUAIOIIME T03HABATEIbHbIE YHUBEPCAIbHbBIE YUeOHbIe TEeHCTBUS, KOMMYHUKAaTHBHBIE
YHHUBEpCalbHbIEe yueOHbIE NeUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE YUeOHbIE AEUCTBHUS.

Ilo3naBaTe/IbHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jjornueckne geicTBUs:
BBISIBIIATD U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBJICHHI),
KIIaCCU(UITUPOBATH UX;
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMAaTPUBAEMBIX (haKTax, JaHHBIX U
HAOTIOJICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;



BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U MPU U3yYeHUH (PU3UUECKUX SBICHUN U
MIPOIIECCOB, JIENIaTh BBIBOJIBI C UCIIOIB30BAHUEM JACTYKTUBHBIX M HHIYKTHBHBIX YMO3AKIIOUCHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (DU3MUECKUX BEIINYHH,

CaMOCTOSITEIIbHO BEIOMPATH CIIOCO0 pelieHus yaeOHoH (hr3udecKoil 3a1aun (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PElleHUs, BBIOOp Harbosiee MoAX0IAIIero ¢ yu€TOM caMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3zoBble ncciegoBare/bcKue 1eiicTBUS:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

MPOBOAMTH 10 CAMOCTOSATEIHHO COCTABIIEHHOMY IJIaHY OIBIT, HECIOKHBIN (PU3NYeCKuil
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHNE (PU3UYECKOTO SIBICHUS;

OLICHUBATh HA IPUMEHUMOCTH M JOCTOBEPHOCTH MH(OPMAIIHIO, TOTYYCHHYIO B XO/1€
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYITUPOBATH 000OIIEHUS U BHIBOJBI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OIIBITA, UCCIICOBAHMS,

IPOTHO3MPOBATH BO3MOXKHOE JAbHEHIIIee pa3BUTHE (PU3HMUECKUX TPOIIECCOB, A TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSTH Pa3IMYHbIC METOJIbI, HHCTPYMEHTBI U 3alIPOCHI IIPH TIOUCKE U 0TOOpE
UH(OPMALIMU WU TAHHBIX C YIETOM MPEUIOKEHHON ydeOHO! (DU3NIeCKO 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMALIHIO PA3TUYHBIX
BUJIOB U (hOPM Ipe/IcTaBICHUS;

OIICHUBATh HAJEKHOCTh HH(DOPMAIIMH 110 KPUTEPHSIM, MTPEITIOKEHHBIM YUUTEICM HUITH
c(OpPMYITUPOBAHHBIM CAMOCTOSTENILHO;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (POpMY MpecTaBiIeHus] UHPOPMALUK U
WTIOCTPUPOBATH pellaeMble 3a7a4u HECIOKHBIMU CXeMaMHu, InarpaMMaMu, HHOU Tpadukoi u
WX KOMOMHAIUSIMH.

KoMMyHHUKaTHBHBbIE YyHHBepPCaJIbHbIE YUeOHbIE el CTBHA:

B X0J1¢ 00CYXIeHUS y4eOHOTO MaTepHaia, pe3yJIbTaToB J1a0OpPaTOPHBIX pabOT U MPOSKTOB
3aJiaBaTh BOMPOCHI 11O CYIIECTBY 00CYX/1aeMO TEMbI M BBICKa3bIBATh HJICH, HAICICHHBIC HA
peleHre 3aa4i U Mo IepyKaHue OJ1aroxenareIbHOCTH OOIICHHUS;

COITOCTAaBJISITh CBOM CYXJICHUS C CY)KJICHUSMU JIPYTHX YYaCTHUKOB JHAJIora,
OoOHapY)KUBATh Pa3INYME U CXOJICTBO TO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

NyOJIMYHO MPEICTABIIATH PE3YJIbTAThl BBITOJHECHHOTO (PU3HUYECKOTO OIbITA
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

MIOHUMATh U UCIIOJIb30BaTh MPSHMYIIECTBA KOMAHIHOW U HHIUBUIYaIbHON paObOTHI IIPU
pelIeHnn KOHKPETHON (pU3NYECKOM MpoOIeMbl;

NPUHUMATD IEJT COBMECTHOM JIeATEILHOCTH, OPraHU30BBIBATh IEHCTBHS MO €€
JOCTHDKEHUIO: paCpeIeIsTh POJIH, 00CYXKIaTh MPOIIECCHI M PE3YJIbTaThl COBMECTHON pabOTHI,
0000111aTh MHEHUS HECKOIBKUX JTIOIEH;

BBIMOJIHATH CBOIO YaCTh pabOTHI, JOCTHTash KAUeCTBEHHOI'O Pe3yJIbTaTa 1o CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JIECHCTBHS C APYTMMHU YICHAMHA KOMAH/IbI;

OILICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIHIA TPOAYKT [0 KPUTEPHUAM, CAMOCTOSITEIIHHO
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBUS
Camoopranuzanus:

BBISIBJISITH MPOOJIEMBI B )KH3HEHHBIX M YUCOHBIX CUTYAIHSIX, TPEOYIOIIHX /ISl PEIICHIS
buznyecKux 3HaAHMUIA;

OPUEHTUPOBATHCS B PA3JIMYHBIX MMOAXO0AaX MPUHATHUS pelICHUN (MHANBUIYAIbHOE,
MPUHATHE PEILICHUS B TPYIINE, IPUHATHE PELICHUMN TPYIIION);

CaMOCTOSITENIFHO COCTABJIATh JITOPUTM PELICHUsT (PU3UUECKOM 3a/1aui W TIIaH
HCCJIEIOBAHMS ¢ YUETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMeHTHUPOBATh IIpe/iaraéMble BApUAHTHI PELICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYallUU U IpeJiaraTh iaH e€ U3MEHEeHHUS,

OOBSACHATH NPUYUHBI JOCTUKEHUSI (HEAOCTIXKEHUSA) PE3YyIbTaTOB ACSTEIbHOCTH, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JICATEIHHOCTD (B TOM YHUCIIE B XOJI BBIITOTHEHUS (PU3NIECKOTO
MCCJICTOBAHMSI UITU TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, MN3MEHUBILIUXCS] CUTYAIIHIA,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM.

CTaBUTh ce0s1 HA MECTO JIPYroro YeJI0BeKa B X0JI€ CIIopa WU AUCKYCCUHU Ha HAyYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

pHU3HaBaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnU (HU3HUECKUX 3a7a4 WK B
YTBEPAKACHUSIX HA HAYYHbIE TEMbI M TAKOE K€ IIPaBO JPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

K xonIy 00y4eHus ¢ 7 knacce npeIMeTHbBIE pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE JIOKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHI:

UCIIONIb30BaTh MOHATHUS: (PU3HUECKHUE U XUMUYECKHUE SIBICHUS, HAOI0IeHUE,
HKCIIEPUMEHT, MO/JIENb, THIIOTE3a, €AUHUIIBI (PU3NUECKUX BEIHYMH, aTOM, MOJIEKYJia, arperaTHbIe
COCTOSIHHS BelIecTBa (TBEPIOE, )KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOE IBIKCHHIE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEWHOE), TPAEKTOPUSI, PABHOICUCTBYIOIIAS CHII,
nedopmarus (ynpyrasi, niacTHuecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

YBEPEHHO pa3nuyarh sBieHus (aud@ysus, TeroBoe IBUKEHUE YaCTHI] BEIIECTBa,
paBHOMEPHOE JIBUKCHHE, HEPABHOMEPHOE JIBFDKCHUE, HHEPITUS, B3aUMOJICHCTBHUE TEll,
paBHOBeCHE TBEPIBIX TN C 3aKPEIIIEHHON OChIO BpallleHUs], ITepeada JaBJIeHUs TBEPILIMU
TeJTaMH, KHUJKOCTAMHU U TazaMu, aTMoc(hepHoe JaBJeHUE; TIJIaBaHUe T, IPEBPAICHHS
MEXaHMYECKOM HEPTUH) 1O OMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SBIICHUE;

pacIio3HaBaTh MPOSIBIICHUE U3YUYECHHBIX (PU3NUYCCKUX SIBIICHUH B OKpYKaroIeM Mupe (B
TOM 4uclie (GU3NIECKHEe SIBICHUS B IPUPO/JIE: TPUMEPHI ABMKECHUS C PA3IMYHBIMUA CKOPOCTSIMU B
YKUBOM U HEXKHUBOMU MIPHUPOJIE, IEUCTBUE CHII TSKECTH, TPEHHUS, YIIPYTOCTH B IPUPOJIC U TEXHUKE,
BJIIMSTHUE aTMOC(EPHOTO JaBIICHUS Ha )KUBOH OPTaHU3M, TJIaBaHHUE PBIO, PhIUard B TEJC
YeJIOBEKa), PU 3TOM TIEPEBOJANTH MPAKTUIECKYIO 33/1a4y B yUeOHYIO, BEICIISTE CYIIICCTBCHHBIE
CBOIicTBa (pU3HAKK) PUINIECKUX SBICHUI;

OTHCHIBATh U3YUEHHBIC CBOMCTBA Tel U (PU3UUECKHE SIBICHUS, UCTIONb3YS (PU3NUECKUE
BENTMYUHBI (Macca, 00bEM, TIJIOTHOCTh BEIIECTBA, BPEMS, MTyTh, CPEIHSSI CKOPOCTh, CHIIa



YIPYTOCTH, CUJIA TSDKECTH, BEC TeNa, CUJla TPEHHUs, JaBIeHHEe TBEPAOro Teja, AaBjIeHUe cTon0a
KHUJIKOCTH, BBITAJIKMBAIOIIAs CUJIa, MEXaHMUECKasi paboTa, MOLUTHOCTb, TJIEYO CHIIbI, MOMEHT
CHJIBL, KO3(p(PHULIMEHT MOJIE3HOTO ACWCTBUS MEXaHU3MOB, KHHETHYECKasl M TOTEHIUAIbHAS
SHEprus), px ONMCAHUM IIPABUIILHO TPAKTOBATh (U3NYECKUN CMBICII UCIIOJIb3YEMbIX BEJIHUYMUH,
uX 0003HAYCHMSI U €IMHUIIBI (PU3MUECKUX BEIMYHMH, HAXOIUTh (DOPMYJIbI, CBS3bIBAIOIIIE
JaHHYIO (PU3UYECKYIO0 BETMUMHY C IPYTUMHU BETUYUHAMHE, CTPOUTH TPAPUKH U3YIEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (prU3MUeCcKUe ABJICHUS U MPOLIECCH, UCIIOJIb3Ysl TpaBUiIa
CJIOKeHHUS cuJl (BIOJIb OJTHOM TIPsIMOiN ), 3aKkoH I'yka, 3akoH [lackans, 3akoH Apxumesia, IpaBuiIo
paBHOBecHs ppluara (0J10Ka), «30JI0TOE IPABUII0» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUUECKON
SHEPTUH, IPH STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €TO
MaTEeMaTHYeCKOE BbIPAXKECHUE;

CTPOUTH IPOCThIE (PU3NUECKHE MOJIEIIN PEAIbHBIX 00BEKTOB, TPOLIECCOB U SBJICHUH,
BBIJIETISATH IPU ATOM CYLIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA 0OBEKTOB, IIPOLIECCOB,
SIBIICHU, IPUMEHATH (PU3NUECKHE MOICITH JUTsl OOBSICHEHUS (PU3UIECKUX MTPOIECCOB M PEIICHUS
yueOHBIX 3a7a4;

OOBSICHATH (PU3NYECKUE SIBICHUS, IPOLIECCHI U CBOWCTBA TE€J, B TOM YUCIIE B KOHTEKCTE
CUTyalluil IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHbBIE 33/1a4l, B TOM
qrcie TpeOyole YHCICHHOTO OICHUBAHUS XapaKTePHBIX 3HAYCHUH (PU3MUECKUX BEIUYHH, TIPU
3TOM BBIOMPATh aJIeKBATHYIO (U3UYECKYIO MO/IEIb, BBISBIATH IPUUUHHO-CIIEICTBEHHBIE CBA3U U
BBICTPANBAaTh JIOTHYECKYIO LIETIOUKY PacCyKJI€HHH ¢ OMopoil Ha U3y4YeHHbIE CBOWCTBA
bu3nUecKuX SBICHUHA, (U3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemaTs pacuéTHbIe 3a1a4d (B 2—3 ICHCTBHS) IO U3y4aeMbIM TeMaM Kypca (DU3HKH,
BbIOMpAsi aIeKBATHYIO (PU3MUECKYIO MOJIEIIb, C UCIIOJIb30BaHUEM 3aKOHOB U (hopMmy,
CBSI3bIBAIOILMX (PU3MUYECKHE BETMYMHBI, 3alIUChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pelIeHUE
3a/1a4yM, BBISBJISATH HEJIOCTAIOIINE WM N30BITOYHBIE TaHHbIE, 000CHOBBIBATH BHIOOP METO1a
pelleHus 3aJa4l, UCII0JIb30BaTh CIPABOYHbIE JaHHBIE, TPOBOJAUTH MaTEMAaTHUYECKHE
npeoOpa3oBaHus U pacy€Thl, OLIEHUBATh PEATUCTUYHOCTD MTOJYYEHHOTO 3HaUCHUs (PU3NYEeCKOi
BEJIMYMHBI U ONIPENIEIATh PAa3MEPHOCTh (PU3MUECKON BEIMYMHBI, TOTYYSHHOM MPH peLICHUN
3a/1a4i;

pacrno3HaBaTh MPoOIEeMbl, KOTOPbIE MOYKHO PEIIUTH IPHU MOMOILIU PU3NIECKUX METOJIOB, U
IpeiaraTb OPUEHTUPOBOYHBIHN CIIOCO0O pelleHHs, B ONMCAaHUU MCCIIeI0BaHUs Paclio3HaBaTh
poBEpsEMOE IPEANOI0KEHUE (TUIIOTE3Y), UHTEPIPETUPOBATH NOJIYYEHHBINH Pe3ysIbTaT;

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SBJICHUHN UM PU3NYECKUX CBOMCTB TeEl
(muddys3us, TerioBoe paciIMpeHe ra3oB, sIBJICHUE HHEPLIUY, U3MEHEHUE CKOPOCTHU IIPH
B3aMMOJEICTBUM TEJ, IIepeiada JaBICHUS )KUIKOCTBIO U Ta30M, POSIBICHNUE AEHCTBUS
aTMOC(EpHOTO AaBIEHHUsI, AEWCTBUE MPOCTHIX MEXAHU3MOB): (HOPMYIUPOBATH MPEAIOT0KEHNE
(runote3y) 0 BO3MOXKHBIX pe3yJibTaTax HaOt0IeHUH, CAMOCTOATEILHO cOOMpaTh YCTAaHOBKY U3
n30bITOYHOTO Habopa 000pyAOBaHUS U (OPMYIHUPOBATH BHIBOJIBI;

IPOBOJUTH MPSIMbIE U KOCBEHHBIE NU3MEPEHUs (PU3MUECKUX BETMYUH (PACCTOSHUE,
IPOMEXYTOK BpEMEHH, Macca Tena, 00bEM Tena, cuiia, TeMIepaTypa, INOTHOCTh )KUJKOCTH U
TBEP/OrO Tella, CUila TPEHUS CKOJIbKEHUS, 1aBlIeHUE BO3/1yXa, BBITAJIKMUBAIOIIAs CUIIA,
JeNCTByIONIAs Ha MOTPYKEHHOE B )KUJKOCTh TEJ0, KOA(P(GUIIUEHT MOJIE3HOr0 JEHCTBHS MPOCTHIX
MEXaHU3MOB) C HCIIOJIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METO/1a U3MepeHusi, PUKCUPOBAThH MOKa3aHUs MPUOOPOB, HAXOAUTH 3HAUEHHE N3MEPSIEMO



BEJIMYMHBI C TOMOLIBIO YCPEIHEHUS PE3YIbTATOB CEPUH U3MEPEHUIN U OLIEHUBATh NIOTPEITHOCTD
U3MEPEHU;

IPOBOJUTH HECIIOKHBIC YKCTIEPUMEHTAIbHBIE UCCIIEIOBAaHHS 3aBUCUMOCTEH (pr3nueckux
BEJIMYMH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIIETOCs Tejla OT BpEMEHM JBH)KEHUS Tea,
CHJIBI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO JaBJIEHUs, KauecTBa 00paboTKU
MOBEPXHOCTEHN TEJl ¥ HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOLIAI COIPUKOCHOBEHHUS TEJ, CUIIbI
YIPYTrOCTH OT YAJUHEHUS NPY>KUHBI, BBITATKABAIOLICH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu
TeJa ¥ OT IMJIOTHOCTH JKUJAKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT IIyOUHBI, Ha
KOTOPYIO IOIPY>KEHO TEJIO0, YCIOBUH IJIaBaHUs TeJl, YCIIOBUM paBHOBECHs pplyara U 0JI0KOB):
COBMECTHO C yuuTesieM GOpMyJIHPOBaTh 33/1a4y U TUIOTE3y UCCIETOBAHMS, CAMOCTOSATEIBHO
IUTAHUPOBATh UCCIIEAOBAHUE, CAMOCTOSTENILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY C
UCIIOJIb30BAHUEM UHCTPYKIMHU, IIPEACTABIATH OTy4YE€HHbIE 3aBUCUMOCTH (PU3MYECKUX BEIIMYUH
B BU/ie TaOJIMIl U Ipa(UKOB, OLCHUBATh IIOIPEIIHOCTH, JIeJIaTh BBIBOJBI 10 pe3yIbTaTaM
UCCJIE/IOBAHUSI;

coOiroaaTh NpaBuiia TEXHUKU 0€3011acHOro TpyZa npu padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh NPUHIMIIBI 1eHCTBUSA IPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIIMECS COCY/IbI, OapOMETp, pPhIuar, OABM)KHBIM U HETIOIBHKHBIHN OJIOK,
HAKJIOHHAs IJI0CKOCTb;

XapakTepu30BaTh MPUHLUIIBI AEHCTBUS U3YYEHHBIX IPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX ITPOLIECCOB C OMOPOIl Ha UX ONUCaHUA (B TOM YHCIE: MOAIINITHUKH,
YCTPOMCTBO BOJIOIPOBO/IA, THIPaBINYECKUI TIpecc, CUPOH, MAHOMETP, BHICOTOMED, IIOPIITHEBOU
HACOC, apEOMETP), UCIIOJIB3Ys 3HAHUSI O CBOMCTBAX (PM3NICCKUX SBIICHUN M HEOOXOIUMBIC
¢du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI U CXEMaTHUYHbIE PUCYHKH U3YYEHHBIX TEXHUUECKUX YCTPOMICTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPH PELICHUH yueOHO-
MPAKTUYECKUX 3a7au;

HPUBOAUTH MPUMEpPHI (HAXOUTh HHPOPMALIKIO O TPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHUH B MOBCETHEBHOM JKU3HU /IS oOecrieueHus: 0€30MacHOCTH
pu 0OpalieHny ¢ NpubopaMu U TEXHUUECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U
COOIIOICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKPY>KaIOILEH Cpene;

OCYILECTBIISATH OTOOP UCTOYHUKOB MH(OpMaIuK pusnueckoro coaepxanus B IHTepHeTe,
CaMOCTOSITENIbHO (hOPMYITUPYsI TOMCKOBBIN 3aIIPOC, HA OCHOBE UMEIOIUXCS 3HAHUH U yTEM
CPaBHEHHUSI Pa3IMYHbIX HCTOYHUKOB BBIJIEISTh HH(POPMAIIHIO, KOTOpas SBISETCS
MPOTUBOPEUMBOM NI MOXKET OBITH HEOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBHIOJIHEHUH YU€OHbBIX 3aJaHUH HAYyYHO-TIOMYJISIPHYIO JTUTEPATypy
(buU3MUecKOro conepkaHus, CpaBOUYHbIe MaTepHalbl, pecypchl ceTh HTepHeT, BiIaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OAHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB HH(OpMaIUK (pU3MUECcKOro coJiepKaHus, B TOM YHUCIe MyOIMYHO JeNaTh KpaTKue
COO0O0ILIeHNUs O pe3yJIbTaTaX MPOEKTOB WIIM YU€OHBIX UCCIIEIOBAHUN, TIPU ITOM I'PaMOTHO
HCIIOJIb30BaTh U3YUEHHBIN MOHATUIHBIN anmapaT Kypca pU3uKH, COPOBOXKAATH BBICTYIUIICHHUE
MPE3EHTALUEM;

IPY BBIIOJIHEHUH y4eOHBIX MPOEKTOB U UCCIIEAOBAHHUM paclpeaeisiTh 00s13aHHOCTH B
IpynIe B COOTBETCTBUHU C TIOCTAaBICHHBIMU 3aJ]auaMi, CJIEUTH 3@ BBIIIOJIHEHUEM IUIaHa



JIEHCTBUM, aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJl B JIEATEILHOCTh TPYIIbBI, BEICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHIly 00y4eHus 6 8 Kracce ipeIMETHBIE Pe3yJIbTaThl Ha YIITyOJICHHOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

UCIIOJIb30BaTh TIOHATHS (Macca U pa3Mephbl MOJICKYJI, TEIJIOBOE ABMKEHHUE aTOMOB U
MOJICKYJI, arperaTHhIC COCTOSIHUSI BEIECTBA, KPUCTAITNICCKUE H aMOp(HBIE Tela, HACKIIIEHHBII
Y HEHACBIIICHHBIN Tap, CIOCOOBI M3MEHEHUS BHYTPEHHEH YHEPTUH, dJICMEHTApHBIN
ANEKTPUYUECKUH 3apsii, POBOTHUKH, ITOTYIIPOBOJIHUKH, TUIIIEKTPUKH, HICTOUHUKHU TIOCTOSIHHOTO
TOKA, 3JIEKTPHUYECKOE ¥ MATHUTHOE TIOJIS, ONITUYECKAsi CHCTEMA) U CUMBOJIMUECKUHN SI3BIK (DU3HKU
IIPH PEIICHUN YYEOHBIX U MPAKTHYCCKHUX 3a]1a4;

YBEPEHHO pa3inyaTh sIBICHH (TEIUIOBOE paclIupeHue (CKaTue), TEIIOBOC PABHOBECHE,
MOBEPXHOCTHOE HATSDKEHHE, CMaYMBaHUE, KAITMJUIAPHBIC SIBIICHUS, HCTIApEHHE, KOHICHC AL,
IUTaBJICHHE, KPUCTAJUTM3ALINS, KATICHHE, CITOCOOBI TeIuIonepeayn (TerIonpoBOIHOCTS,
KOHBEKIIHS, U3ITy4EHUE), TETUIOBBIC TOTEPH, IICKTPU3AIUS TEJl, B3aUMOJICHCTBUE 3aps/IOB,
JICHCTBUS SJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JICHCTBUE
MarHUTHOTO TIOJIS HA MPOBOJIHUK C TOKOM) IO ONUCAHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIONINX JAHHOE (PUINICCKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YYCHHBIX (DU3MUECKUX SBJICHHUN B OKPYKArOIIeM MUpe (B
TOM YHcie (PU3HUYECKHE SBJICHUS B TIPUPOJIC: TOBEPXHOCTHBIC M KAIUJUISPHBIC SIBJICHHS B
pHUpoJIe, KPUCTAIUIBI B IpUpoJe, usnydenue ColHia, 3aMep3aHue BoJJ0EMOB, MOPCKUE OpHU3HI,
o0pa3oBaHUe POCHI, TYMaHa, UHEs, CHETa, JJIEKTPHUYECKHUE SBJICHHUS B aTMOC(EpE, SITEKTPUIECTBO
JKUBBIX OPTraHU3MOB, MArHUTHOE TI0JIe 3eMJIH, Apeii( MOIFOCOB, POJIb MATHUTHOTO TIOJIS JIJIst
JKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE), IPU STOM MEPEBOIUTH MIPAKTHUECKYIO 3a]a4y B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBJICHUMN;

OTMCHIBATh U3YUEHHBIC CBOMCTBA Te M (PU3UYECKHE SIBIICHUS, UCIIONB3ys (PU3uIecKue
BEJIMYMHEI (TEMIIEpaTypa, BHYTPEHHSS SJHEPTHsl, KOJIMYECTBO TEIUIOTHI, paboTa ra3a, yJaeiabHas
TEII0EMKOCTH BEIIECTBA, Y/eIbHAs TEIUIOTA IIABIEHUS, YAeIbHas TeII0Ta Mapoodpa3oBaHus,
yleabHas TEeII0Ta CrOPaHusl TOTUIUBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBHS TEMJIOBON MAIlIUHBI,
OTHOCHTEJIbHAS BIIAYKHOCTH BO3/yXa, DJIEKTPUIECKHIA 3apsi/i, CHJIa TOKA, JJIIEKTPHUECKOE
HaNpsDKEHUE, CONTPOTUBIICHHE MTPOBOAHMKA, D/[C B 1M MOCTOSHHOTO TOKA, dJICKTPHUECKOE
yIIeTbHOE COMPOTHUBIICHUE BEIIECTBA, pad0Ta U MOIITHOCTD ANEKTPUIECKOTO TOKA), IPU
OTKMCAHUU MTPABUIILHO TPAKTOBATh (PU3UYECKUI CMBICI UCIIONB3YEMBIX BEIHUNH, HX
0003HAYCHHSI M SMHHIIB (PU3NICCKUX BEIIMIMH, HAXOIUTH (POPMYITBI, CBA3BIBAIONINE TAHHYIO
(GUBHYECKYIO BEIIMYUHY C JIPYTUMU BEIIMYUHAMH, CTPOUTH TPadUKHA U3YICHHBIX 3aBUCIMOCTEH
bu3NYECKUX BENNYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBIECHUS U MPOIIECCHI, UCMONB3Ysl OCHOBHBIE
MTOJIO’KEHUST MOJICKYJISIPHO-KUHETHIECKON TEOPHH CTPOSHUS BEIIECTBA, YPABHEHUE TETUIOBOTO
Oananca, 3aKOH COXPaHEHHs AIEKTPHUUECKOTO 3apsiia, 3aKoH KylloHa, MpUHIUIT CyMepIIo3UIHH
AIIEKTPUYECKUX ToJIeH, 3akoH Oma Jutst ydacTka 1emnu, npasuna Kupxroda, 3akon Oma st
MOJTHOM 11e1H, 3aK0oH J[oyns-JleHIa, 3aKkoH COXpaHeHHsI SHEPTUH, TIPU ITOM Pa3Iudarh
CJIOBECHYIO ()OPMYITHPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BEIPaKCHNE;

CTPOUTH MPOCTHIE PUINICCKUE MOJICITA PEATTLHBIX O0BEKTOB, MMPOIIECCOB U SBJICHUH,
BBIJICTISITH TIPY ATOM CYIIIECTBEHHBIE 1 BTOPOCTENIEHHBIE CBOMCTBA 0OBEKTOB, TIPOIIECCOB,
SIBIICHUH, MPUMEHATH PUINIECKUE MOJENHU AJisi 00BICHEHUS (PU3NIECKUX MPOIIECCOB U PEIICHUS
y4eOHBIX 3a7a4;



00BACHATH (PU3HUECKUE SBJICHUS, IPOLIECCHI U CBOIMCTBA TEJI, B TOM YHCJE U B KOHTEKCTE
CUTYaIi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U PEIIaTh KAYECTBEHHBIE 3a]]a4H, B TOM
qrclie TPEOYIOIUE YNCICHHOTO OIICHUBAHUS XapaKTePHBIX 3HAYCHUN (PU3MUECKUX BEIIMYHUH, IIPH
3TOM BBIOMpATh a/IeKBaTHYIO (PU3HUECKYIO MOJIEJb, BBISBISTH IPUUYMHHO-CIIEICTBEHHBIE CBSA3H U
BBICTpAUBaTh JIOTHYECKYIO IIEMOYKY PACCYX JACHHI ¢ OOPON Ha U3ydEHHbIE CBOMCTBA
(bU3HYECKUX SIBICHUN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peluiaTh pacuéTHbIE 33/1a4M (C OOpOM Ha 2—3 ypaBHEHHs) 110 U3y4aeMbIM TEMaM
Kypca (U3HKH, BBIOUpas afleKBaTHYIO (PU3NYECKYIO MOJIElIb, C UCIIOIb30BAaHUEM 3aKOHOB U
dbopMyi, cBA3BIBAIONINX (DU3MUECKHUE BETMYUHBI, 3alIMCHIBATh KPATKOE YCIOBUE U pa3BEPHYTOE
peleHre 33729, BBISIBIISITh HEJJOCTAIOIUE WIIM N30BITOYHBIC TAHHBIC, 000CHOBBIBAThH BHIOOP
METO/1a pelICHUs 3a/1a4u, UCII0JIb30BaTh CIIPABOYHBIC IaHHbIC, TPUMEHSATH METO/Ibl aHAIN3a
pa3MepHOCTEil, UCIIOJIb30BATh IpadyUyeCcKue METObI PELICHHS 3a1a4, TPOBOJAUTD
MaTeMaTHYecKrue mpeoOpa3oBaHus U pacyEThl, OLEHUBATh PEATUCTUYHOCTH MOTy4YEHHOTO
3HaueHUS (PU3NYECKON BEITMIMHBI U OMPEIEISITh Pa3MEPHOCTh (PU3HUYCSCKON BEITMIMHBI,
MOJIYYCHHOM MPHU PEIICHUH 3aa4H;

pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXKHO PEIIUThH MPU MOMOIIH (PU3NIECKUX METOJIOB, U
npeiaraTh OpUEHTUPOBOYHBIN CIIOCOO PEIIeHHUs, B OMIMCAHUU UCCIIEJOBAHUS PACIIO3HABATD
MIPOBEPSIEMOE MPEATON0KEHUE (TUTIOTE3Y), UHTEPIIPETUPOBATH MOTYyUYEHHBIN pPe3yIbTaT;

MIPOBOJIUTH OMBITHI 1O HAOIOICHUIO (PU3UUECKUX SBJICHHUHN MM (PU3NIECKUX CBONCTB TN
(KanwIIsipHbIE SIBJICHUSI, 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro 00bEMa U TeMIepaTyphl,
CKOPOCTH TpoIiecca OCThIBAaHUS (HarpeBaHUs) IPU U3ITyUYEHUH OT I[BETa U3Tydarolen
(moromaroiei) TOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPHI KUIKOCTH U
JI0IAIU €€ TOBEPXHOCTH, SJIEKTPU3AIUS TEI U B3aUMOCHCTBUE AIEKTPUUECKUX 3aPsiI0B,
B3aMMOJICHCTBHE MOCTOSHHBIX MAarHUTOB, BU3yallU3allis MAarHUTHBIX MOJIEH MOCTOSIHHBIX
MarHuTOB, IEUCTBUS MArHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBA 2JIEKTPOMAarHUTa,
CBOICTBa 3JEKTPOABUTATENS IOCTOSIHHOTO TOKA): (POPMYIMPOBATh MPOBEPSIEMOE
MIPEANOJIOKEHHE (THIIOTE3Y) O BO3MOKHBIX PE3yJIbTaTax HAOMIOACHUH, CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 N30BITOYHOTO HabOpa 000pyI0BaHMUS, OMICHIBATH X0 ONBITA U
dbopMynUpOBaTh BHIBOJIBI;

MIPOBOJIUTH MPSIMBIE M KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BETUYHMH (TeMIeparypa,
OTHOCHUTEJIbHAS BJIIAYKHOCThH BO3]lyXa, CHJIa TOKA, HAMPSHKEHUE, YAeTbHAs TeIIOEMKOCTh
BEIIIECTBA, COMPOTHUBIICHNE TPOBOHHKA, pab0oTa U MOIIHOCTH SJIEKTPUUECKOTO TOKA) C
MCIIOJIb30BaHNEM aHAIOTOBBIX U U(PPOBBIX TPUOOPOB, 0OOCHOBBIBATH BEIOOP METO/1a
U3MEpeHHs, PUKCUPOBATH MTOKAa3aHUsI TPUOOPOB, HAXOAUTH 3HAYCHUE U3MEPSEMOIN BETUIUHBI C
MOMOIIBIO YCPEIHEHUS PE3YJIbTATOB CEPUU U3MEPEHHM U OIEHHUBATH MOTPEIIHOCTh U3MEPEHUI;

MIPOBOANTH IKCIIEPUMEHTATIbHBIEC UCCIIEIOBAHMS 3aBUCUMOCTEN (DU3UUYECKUX BETUIHH
(3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bhEMa U HarpeBaHUs WK OXJIAXKIEHUs, HCCIIeIOBaHNE
SIBJICHHSI TETUIOOOMEHA MPY CMEITUBAHUH XOJIOHOW U TOpSTUE BOJIBI, 3aBUCUMOCTH
COTIPOTHUBIICHUS POBOJHHUKA OT €T0 JIJTUHBI, IIOMIAIN TTOTIEPEUYHOTO CEYCHUS U yIETHHOTO
CONPOTHUBIICHHUS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA, TPOTEKAIOLIET0 YEPE3 MPOBOIHUK, OT
HaIpsKEHUsI Ha TPOBOJIHUKE, UCCIIEOBAaHUE TTOCIIEIOBATEIBLHOTO U NapajlIeIbHOTO COSUHEHUN
MIPOBOJIHUKOB): COBMECTHO € yuuTesieM (opMyIupoBaTh 3a/1a4y U THIIOTE3y MCCICIOBAHUA,
CaMOCTOSITENIbHO IJIAHUPOBAThH MCCIIEOBAHNE, CAMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTATbHYIO
YCTaHOBKY C UCIOJIb30BAaHUEM MHCTPYKLMHU, IPEICTABIATH MOJIYyYEHHBIE 3aBUCUMOCTH
(bu3MYECKUX BENIWYHH B BUJIE TaOIUI] U Tpa)KOB, OIIEHUBATH MOTPEIIHOCTH, JAENIaTh BBIBOIBI 1O
pe3yJibTaTaM HCCIIeI0BaHNUs;



co0Jr01aTh MpaBmiia 0€30MacHOTO TPyAa MpH padoTe ¢ 1abopaTOPHBIM 000PYIOBAaHUEM;

XapaKTepU30BaTh MPUHIIUIIEI JEHCTBUS H3y4YEHHBIX TPUOOPOB, TEXHHUECKUX YCTPOICTB H
TEXHOJIOTHYECKHX TPOIIECCOB C OMOPOI HAa UX OMUCAHUS (B TOM YUCIIE: CUCTEMA OTOTUICHUS
JIOMOB, TUTPOMETp, ITapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUIECKON
SHEPrUH, dJIEKTPOOCBETUTEIbHBIE TPUOOPHI, HarpeBaTeIbHbIE AIEKTPOIPUOOPHI (IPUMEPHI),
MPEIOXPAHUTEIN U UX MPUMEHEHHUE B OBITY M TEXHUKE, IPUMEHEHHNE MMOCTOSTHHBIX MAarHUTOB,
AIIEKTPOMATrHUTOB, AICKTPOABUTATENb IIOCTOSTHHOTO TOKA), UCIIONB3Yys 3HAHKS O CBOMCTBAX
buznyecKuXx SIBICHUN, HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIe TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTENbHBIE TPUOOPHI IO CXeMaM
U CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATENh BHYTPECHHETO CTOPAHUS, SJIEKTPOCKOII, PEOCTAT), COCTABIISATH CXEMbI DJIEKTPUICCKIX
Henei ¢ nocieoBaTeIbHbIM U HapaieIbHbIM COCTMHEHUEM 3JIEMEHTOB, Pa3jinyasi YCIOBHbIE
0003HaYeHHsI SJIEMEHTOB AJIEKTPUUYECKHUX IEMe, UCII0JIb30BATh CXEMbl M CXEMaTHYHbIE PUCYHKH
W3YYCHHBIX TEXHHUYECKUX YCTPONCTB, N3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHUECKUX
MIPOIIECCOB MPU PEIICHUH YIeOHO-TTPAKTUICCKUX 33]1aY;

MPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMAIMIO O TPUMEPaX ) MPAKTHUECKOTO
UCIONIb30BaHUs (PM3UUYECKUX 3HAHUI B OBCEAHEBHOW KHU3HU 7Sl 00ecrieueHus: 0e30MacHOCTH
pu 0OpaIIeHUH ¢ IPUOOPaAMH M TEXHUYESCKHUMH YCTPOMCTBAMH, COXPAHCHHUS 3JI0POBbS U
COOITIOJICHHSI HOPM DKOJOTMYECKOT0 TIOBEACHHUS B OKPYIKAIOIIEH Cpejie;

OCYIIECTBIATH OUCK UH(popManuu usnueckoro coaepkanus B lurepuere,
CaMOCTOSITENIbHO (POPMYIUPYS OUCKOBBIH 3aIIPOC, HA OCHOBE UMEIOLINXCS 3HAHUI U CPAaBHEHHUS
JIOTIOTHATEITFHBIX HCTOYHUKOB BBIJCIIATH HH(OPMAITHIO, KOTOpas ABJISICTCS MPOTUBOPECUUBOI
WJIM MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BATh IIPY BHIMOJIHEHUH YUE€OHBIX 33JaHUN HAYYHO-TIONYISPHYIO JTUTEPATyPy
buznYecKoro cogepxKaHus, ClipaBOYHbIC MaTepUalbl, pecypchl cetu MHTepHeT, BiaieTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHms HHGOpPMAIHK U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpPAaTKHUE YCTHBIE COOOIIeHHs, 0000111as
WH(OPMAILIHIO U3 HECKOJIBKUX UCTOUYHUKOB (DU3HUECKOTO COJEPIKAHUS, B TOM YHCIIE MyOIUIHO
MIPEJICTABIISITh PE3YJIBTATHI MPOSKTHOM WJIM UCCIICIOBATEIIHLCKOM IeATEIbHOCTH, IIPU 3TOM
IPaMOTHO MCIOJIL30BaTh U3YUCHHBIN MMOHATHIHHBIN armapaT Kypca GU3uKH, COPOBOKIATH
BBICTYIUICHHE TIPE3EHTAIIHEIH;

IIPY BBITIOJTHEHUH YY€OHBIX TPOEKTOB M MCCIENOBAaHUHN (PU3NYECKUX MTPOLIECCOB paclpenesaTh
00sI3aHHOCTH B TPYIITIE B COOTBETCTBHUH C MTOCTABICHHBIMH 33/Ia9aMH, CIICTUTH 32
BBITIOJTHCHHEM IIJIaHa JICHCTBUI U KOPPEKTHPOBATH €r0, aJICKBATHO OIICHUBATH COOCTBEHHBII
BKJIaJ] B IEATEIHHOCTh TPYIIIbI, BRICTPAUBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, TIPOSBIISS
TOTOBHOCTh pa3pemiaTh KOH(PIUKTHI.

K koH1y 00yueHus ¢ 9 knacce npeMeTHbIE PE3yJIbTaThl HAa YIITyOJIE€HHOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

MCII0JIb30BaTh NOHATHS (CUCTEMA OTCUETA, OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHMUS,
HEBECOMOCTbH U Meperpy3Ku, UEHTP TSKECTHU, MEXAaHUYECKUE BOJIHBL, 3BYK, HH(Pa3BYK U
YIIBTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE U3JIyYCHHE, IKAJIA AIEKTPOMATHUTHBIX
BOJIH, UICTOYHHUKH CBETA, OJIN30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U
HOTJIOIIEHUs, anb(da-, 0eTa- ¥ raMMa-u3Ty4eHus], U30TOIIb, SAEPHAs U TEpMOsAepHast
HHEPreTHKa) U CUMBOJIMYECKUH S3bIK (PM3UKH MPU PEIICHUH YUYeOHBIX U MPAKTUYECKUX 33]1aY;



YBEPEHHO pa3NyaTh sIBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEHHOE
JBIDKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHUE, CBOOOTHOE TTa/IcHHE TEJ, ABHKEHHE
10 OKPYXHOCTH, B3aUMOJIEUCTBUE TEJI, PABHOBECHE MaTEpUAIbHON TOUKH, PEAKTUBHOE
JIBIDKEHUE, HEBECOMOCTb, K0Jle0aTeIbHOE IBUKEHHUE (TaApMOHUYECKHE, 3aTyXalolue,
BBIHY)KJICHHbIE KOJIe0aHUs1), pE30HAHC, BOJIHOBOE JIBUKEHUE (paclpoCTpaHEHHE U OTPAXKEHHE
3ByKa, HHTep(epeHnns U Tuppakius BOJIH), IPIMOIUHEHHOE paclpoCTpaHeHHUE, OTPAKECHUE U
IPEJIOMJIEHUE CBETA, II0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIoKeHHUE OeJI0ro CBeTa B CHEKTP
U CJIOKEHME CIEKTPAJIbHBIX IIBETOB, €CTECTBEHHAs paJIlOAKTUBHOCTb, BOSHUKHOBEHHE
JMHEHYATOro CHEeKTPa U3Iy4EHHs ) 10 OMMCAHUI0 UX XapaKTEPHbIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3MUECKUX SBICHUN B OKPYXKArOIeM Mupe (B
TOM 4Hcie (PU3UUYECKHE SABICHUS B IPUPOAE: IPUIUBBI U OTIUBBI, IBHXKeHUE M1aHeT COlHEYHON
CHCTEMBI, PEaKTUBHOE JIBUKEHHE XKHUBBIX OPIraHU3MOB, BOCIIPUATHE 3BYKOB KHUBOTHBIMH,
3eMJIETPSICEHHE, CEICMUUECKHE BOJIHBI, LIyHAMM, X0, [IBETA TE€J, ONTUYECKUE SBJICHUS B
npUpoie, OMOIOTUYECKOE IEHCTBHE BUAUMOTO, YIbTPA(HUOIETOBOTO U PEHTTEHOBCKOTO
U3JIy4E€HUH, €CTECTBEHHBIN paOaKTUBHBIN (OH, KOCMHUYECKUE JIyUH, PAJJUOAKTUBHOE
U3JIy4eHUe PUPOJIHBIX MUHEPAJIOB ACHCTBUE PaJIMOAKTUBHBIX U3Iy4€HHUI Ha OpraHu3M
YeJI0BEKa), PU 3TOM IEPEBOAUTD NMPAKTUUYECKYIO 3a/1a4y B yU€OHYIO, BbIIEIATh CYIIECTBEHHbIE
CBOMCTBA (MTPU3HAKK) GU3UUECKUX SBIICHHIA;

OIKCBIBATh U3yYEHHbIE CBOMCTBA Te U (PU3NYECKUE ABJICHUS, UCIIONb3Ysl (pu3nueckue
BEJIMYMHBI (CPEHSSI U MTHOBEHHAsl CKOPOCTh TeJjla IIPU HEPABHOMEPHOM JIBUXKEHHUH, YCKOPEHHE,
nepeMelIeHUEe IIPU PaBHOYCKOPEHHOM IPSIMOJIMHEMHOM JIBUKEHUH, YITIOBask CKOPOCTb,
LEHTPOCTPEMUTEILHOE YCKOPEHUE, CUJIA TPEHMS], CHJIAa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CcBOOOJIHOTO Ia/IEHUs, BEC TeJa, IEHTP TXKECTU TBEPAOIO Teja, UMITYJIbC Tela, UMITYJIbC CUIIBI,
MOMEHT CHJIbI, MEXaHWYECKas paboTa U MOIHOCTh, TOTEHLUAJIbHAS SHEPTHsl Tea, OAHITOrO
HaJl MIOBEPXHOCTHIO 3€MJIM, TOTEHLIMAIbHASI SHEPTUs CKATOM MPY>KUHBI, KWHETUYECKasi YJHEPIUs,
MOJIHAsl MEXaHWYECKasi SHEPIHsl, IEPHOJ] U YacTOTa KoJieOaHH, eproj MaTeMaTUYECKOrO U
IIPYKMHHOI'O MasiTHUKOB, JUTMHA BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA,
noKa3artesb PeIOMIICHUs CPEebl), IPU ONHMCAaHUM IPABUIBHO TPAKTOBATH (PMU3UUECKUIN CMBICI
HCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IMHUILBI (PU3NUECKUX BEIMYUH, HAXOIUTh
(GopMyIibl, CBS3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEJIMUNHY C JPYTUMHU BEITUYUHAMU, CTPOUTD
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BETMUMH;

XapakTepu3oBaTh CBOMCTBA Tel, (pru3nuecKue SBICHHS U MPOLECCHI, HCIIOb3Ysl 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, TIPUHLIUII CYNIEPIO3UIIMH CUJI, TPUHIIMIT
oTHOcuTenbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, TEOPEMY O
KMHETUYECKOW YHEPruH, 3aKoH ['yka, 3akoH bepHysun, 3aKOHBI OTPaKEHUS U NIPEIOMIICHHUS
cBeTa, GOopMYITy TOHKOM JIMH3bI, IJIAHETAPHYIO MOJIENb aATOMA, HYKJIOHHYIO MOJIeNIb aTOMHOT'O
A7Ipa, 3aKOHBI COXPaHEHUS 3apsiI0BOT0 U MacCOBOTO YUCEII IIPH SJIEPHBIX PEaKIUAX, IPH 3TOM
pas3InyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAXKEHUE;

CTPOUTH (PU3NUECKUE MOJETH peabHBIX 0OBEKTOB, IPOIIECCOB U SBICHUH, BBIIEIATh IPU
3TOM CYILIECTBEHHBIE U BTOPOCTETIEHHBIE CBOMCTBA OOBEKTOB, POLIECCOB, SIBJICHUHN, IPUMEHSATh
buznyeckue Moaenu Uit 00bsICHEHUs (PU3MUYECKUX MPOIIECCOB U pelIeHHs yUeOHBIX 3a]1a4;

00BACHATH (PU3UYECKHUE SIBICHHUSI, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE B KOHTEKCTE
CUTyalluil IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTePa, U pellaTh KaueCTBEHHBIE 3a1a4l, B TOM
qucie TpeOyIole YUCICHHOTO OLIEHUBAaHUS XapaKTePHbIX 3HAUeHUH (PU3HMUECKUX BEIUYUH, TIPU
ATOM BbIOUpATh aJIeKBaTHYIO (PM3HUYECKYIO MOJIENb, BBISBISATh IPUUYMHHO-CIIEICTBEHHBIE CBSA3H U



BBICTPAUBATh JJIOTHYECKYIO IEMOYKY PACCYKIECHUM U3 2—3 MIaroB ¢ OMOPOW Ha U3YYEHHBIE
CBOMCTBA (PU3MUECKUX SBICHUN, PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO pelIaTh pacu€THBIC 33a4H 110 U3Y4aeMbIM TeMaM Kypca (pu3uKH, BEIOUpast
aJIeKBaTHYIO (PU3UYECKYIO MOJIElIb, C UCTIOIb30BAaHHEM 3aKOHOB U ()OPMYJI, CBA3BIBAIOLINX
buznyecKue BeIMYUHBI, 3alIMChIBAaTh KPATKOE YCIOBHE U Pa3BEPHYTOE PElLICHUE 3aauH,
BBISBIISITH HEJJOCTAIOIINE HITH U30BITOUHBIE JaHHBIE, 00OCHOBHIBATh BEIOOP METO/1a PEIICHUS
3aJ1a4u, UCIIOJIB30BaTh CIPABOYHbBIC IaHHBIC, IPUMEHSATh METO/IbI aHAJIN3a PA3MEPHOCTEH,
MCIOJIb30BaTh Tpaduyeckre METOIbI PElIeHUs 3a/1a4, IPOBOIUTH MAaTEeMaTHYECKHE
npeoOpa3oBaHus U PacyEThl, OLEHUBATH PEATUCTUYHOCTD MOJYYEHHOTO 3HAUeHUS (PU3HUECKO
BEJIMYMHBI U OTIPENICIATh PAa3MEPHOCTh (PU3MUECKON BEIMYHMHBI, TOTYYCHHOM MPH PELICHUN
3a/1a4i;

pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIHM (PU3NUIECKUX METOJOB, U
npeJiaraTb OpUEHTUPOBOYHBIN CIIOCOO peIIeHUs, B ONMCAHUU UCCIIEJOBAHUS pacliO3HABATh
POBEPSEMOE TIPEATIONI0KEHUE (THIIOTE3Y), OLIEHUBATH MPABMIIHOCTH MOPSIKA TPOBEICHHS
UCCIIEIOBaHMSI, UHTEPIPETHPOBATH TOJTYYCHHBIA PE3yIIbTaT;

MPOBOJMTD OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SBICHUI WU (PU3NIECKUX CBONCTB Tell
(u3yueHue BTOporo 3akoHa HeloToHa, 3aK0OHa COXpaHEHHsI SHEPTUH, 3aKOHA COXPAHEHUS
UMITYJIbCa, JIeHicTBHE 3aKkoHa bepHyIIN 1 BOSHUKHOBEHHUE MOIBEMHOM CHITBI KPbLIIa,
3aBHCHUMOCTH TEpHOJIa KOIeOaHUH PY>KUHHOTO MasiTHUKA OT MAaCChI TPy3a U )KECTKOCTH
MPYKUHBI U HE3aBUCUMOCTD OT aMIUIUTYAbl MAJIbIX KOJEOAHUN, MPAMOIMHEHHOE
pacrnpocTpaHEHHE CBETa, Pa3JIoKeHHUE OEIOro CBEeTa B CIIEKTP, U3yYCHHE CBOMCTB N300paKeHHUS
B IIJIOCKOM 3€pKaJie ¥ CBOMCTB N300pakeHHs MpeMeTa B COOMparoIeil TuH3e, HaOI0IeH e
CIUTOIIHBIX U JIMHEHYATHIX CIIEKTPOB H3IyUeHHs): (POPMYITHPOBATH IPOBEPSIEMOE
MPENoJIoKeHHE (TUIIOTE3Yy) O BOBMOXKHBIX pe3ylibTaTaX HaOII0ACHUN, CAMOCTOSTEILHO
coOuparh YCTaHOBKY U3 N30BITOYHOTO HabOpa 000pyA0BaHUS, OMUCHIBATH X0 ONbITA U
(GbopMyIUPOBAThH BHIBOJIBI;

MIPOBOJIUTH MTPH HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeNeNss CpeaHee
3HauUEHUE U3MEPSIeMOI BETMUMHBI U OTPEAeNisisi MOTPEIIHOCTh PE3YIbTATOB MPSMBIX U3MEPEHHIH,
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0Pa);

MIPOBOJIUTH KOCBEHHBIE N3MEPEHUST (PU3NIECKUX BEITHMUUH (CPEIHSISI CKOPOCTh U YCKOPEHHE
TeJa TPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO TaIeHUs], )KECTKOCTD MPY>KUHBI,
KOA(UIIMEHT TPEHHS CKOIBKEHHSI, MeXaHHUecKas paboTa U MOIIHOCTb, YACTOTa U MEPHO]]
KoJIe0aHU MaTeMaTUYEeCKOTo U MPYKHHHOTO MasiTHUKOB, (JOKYCHOE paccTOsIHUE COOMparoIen
JMH3BI ¥ €€ ONTHYECKas CHJIa, PaMOAKTUBHBINA ()OH) C UCTIONH30BAHUEM AHAIOTOBBIX H
1M (pPOBBIX MPHUOOPOB: 0OOCHOBBIBATH BEIOOP METOJ1a U3MEPEHMUSI, IIJITAHUPOBATh U3MEPEHUS,
CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, BBIYUCIIATH 3HAUCHUE BEIMYMHBI U
AHAIM3UPOBATH MOJTYYCHHBIE PE3YIbTAThI, OI[EHUBAs MOTPEUTHOCTh PE3YIbTATOB KOCBEHHBIX
WU3MEPEHHI;

MIPOBOIUTH YKCIIEPUMEHTATBHBIE UCCIICAOBAHUS 3aBUCUMOCTEH (PM3NIECKUX BEITHIUH
(3aBHCHMOCTB IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUHU 0€3 HadyalbHON CKOPOCTH,
3aBUCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIBI HOPMAaJIbHOTO JaBJICHHUSI, Ieproa KoaebaHnui
MaTeMaTHYECKOTO MasiTHUKA OT JUTMHBI HUTH, OIIpe/IeNIeHIe YCKOPEHUsI CBOOOTHOTO TaIeHUS,
WCCIIEIOBAaHNE U3MEHEHHUSI BEIMYMHBI M HATIPABJICHUS! HHIYKIIMOHHOTO TOKA, 3aBUCUMOCTh yTiIa
OTpakKeHUsI CBETa OT yrJia MaJeHus, yria MpeIoMIIeHHS OT yIiia MaJeHHusi CBETOBOTO Jyya,
UCCIIEIOBaHHE TPEKOB: N3MEPEHHE YHEPIUU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim)):
COBMECTHO C yuuTesaeM GopMyIupoBaTh 3aa4y U TUIIOTE3Y UCCIIEOBAHUS, CAMOCTOSTEILHO



TUTAHUPOBATh UCCIICOBAHHUE, CAMOCTOSTEIILHO COOMPATh SKCIIEPUMEHTAIILHYIO YCTAHOBKY,
MPEJICTABIISITH MOTYYCHHBIE 3aBUCUMOCTH (DU3MYECKHUX BEIMYUH B BUE TAOJIUIl U TPAPUKOB,
OIICHUBATH MOTPEIIHOCTH, JeJIaTh BBIBOJIBI 10 PE3YIbTaTaM UCCIICIOBAHHS,

co0Jr01aTh MpaBmiia 0€30IaCHOTO TPYyAa Mpu padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MIPUHIIUIIBI ICHCTBHUS U3YICHHBIX MPHOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB C OMOPOI Ha UX OMUCAHUS (B TOM YHCIE: CIIUOMETP, TaTIUKU
MOJIOKEHHUS, PACCTOSHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH, IEPUCKOTI, (hOoToarnmapar,
MHUKPOCKOII, TEJIECKOII, ONTHYECKUE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, Kamepa BuiibcoHa),
UCTIONIB3Ys 3HAHMSI O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIC (PU3NICCKHC
3aKOHOMEPHOCTH, UCIIOJIb30BATh CXEMBI 1 CXEMATHYHbIC PUCYHKH N3YYCHHBIX TEXHUUECKUX
YCTPOMCTB, N3MEPUTEIBHBIX TPHUOOPOB U TEXHOJIIOTUYECKUX MPOIIECCOB MPHU PEIICHUH YIeOHO-
NPaKTUYECKHUX 3a/1a4, ONITUYECKUE CXEMBI JIJISl IIOCTPOCHUS H300paXCHNUH B TUIOCKOM 3epKajie U
cobuparoIei JTMH3E;

MPUBOIUTH TIPUMEPHI (HAXOIUTH HHPOPMAITHIO O IPHUMEPaX ) MPAKTHISCKOTO
UCTIOJIB30BaHUS (PU3MUECKUX 3HAHUI B MOBCETHEBHON )KU3HU JJIs1 0OecriedeHus1 06e30MacHOCTH
npu o0palieHu ¢ MprUOOpaMH U TEXHHYECKUMH YCTPOHCTBAMHM, COXPAHEHHUS 3[I0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH Cpejie;

OCYIIECTBIISATh TOUCK HH(pOopManmu Hu3rueckoro coaepkanus B laTepuere,
CaMOCTOSITENILHO (HOPMYITUPYSI MOMCKOBBIN 3aIIPOC, HAXOAUTH YTH ONPEACTICHHS
JIOCTOBEPHOCTH IMOJyYCHHOH MH(OpMAIMK HA OCHOBE MMEIOLIMXCSl 3HAHUN U JTOTIOJIHUTEIIbHBIX
UCTOYHUKOB,;

WCIIOJIb30BATh NIPY BHITIOJTHCHUH YUCOHBIX 3aJaHHI HAYYHO-TIONYJISIPHYIO JTUTEPATYPy
($U3UIECKOTo conepKaHms, CIPaBOYHBIC MaTePHAIIbl, peCypchl ceTd MHTepHeT, BIaieTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHuss HHPOPMAIIUU U3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(POPMAILINHU U3
HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO COACPKAHUS, ITYOJUIHO TIPEIICTABIISATH PE3YIIbTATHI
MPOEKTHOM WU MCCIEA0BATEIbCKON NESTEIBHOCTH MPU 3TOM IPAMOTHO HUCIIOJIb30BATh
M3YYEHHBII MOHATUIHBIN anmapaT H3y4yaeMoro pasena (GU3UKU U COPOBOXKIATh BHICTYILICHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | Ipakruueckue (1ubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 dusnka — HayKa 0 IIPUPOIE 2 bubmorexa HOK
) K pHpoA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 )] 4 3
HBIHCCIHIE BEIHMIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHO-HAayUYHBIA METOJ IIO3HAHUS 2 1 bubmorexa HOK
' i A https://m.edsoo.ru/7f416194
Hroro no pazneny 8
Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA
2.1 Ctpoenue B TBA 2 1 Bubmmorexa LOK
' POCHHE BEHICC https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 4 ) bubnuotexa [JOK
) BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 1
TPEraTHRIC COCTOAHA BetliecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 7
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
buo OK
3.1 Mexanuueckoe OBUKECHHE 10 2 nommorexa I

https://m.edsoo.ru/7f416194
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32 HNuepnus, Macca, II0THOCTD 9 bubmmorexa [OK
’ P, ’ https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 1
33 Cua. Bt cun > https://m.edsoo.ru/7f416194
Uroro no pazgeny 34
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
» Z[ajsneHI/Ie. Ilepenaya naBnenus . Bu6morexa LIOK
' TBCPABIMH TEITAMH, JKUAKOCTAMI 1 https://m.edsoo.ru/7f416194
razamu
4.2 JlaBieHune »KUIKOCTH 6 Bubmmorexa LHOK
) a https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoceproe nasemie > https://m.edsoo.ru/7f416194
JleiicTBHE KUIKOCTHU U Ta3a Ha bubnuorexa [JOK
4.4 . 12
MOTPYXEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no paszneny 28
Pa3nes 5. PaGora n MoIHOCTD. JHEpIrus
bu6mmoreka [JOK
5.1 P 6
a60Ta 1 MOIHOCTS https://m.edsoo.ru/7f416194
52 IIpocThle MeXxaHU3MBI 8 bubmorexa HOK
’ P https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M
>3 eXamrHeckas SHeprit > https://m.edsoo.ru/7f416194
Hroro no paszneny 19
Paspnen 6. [loBTopuTe1bHO-00001IAK01IIMIT MOAYJIb
6.1 IToBTOpUTENBEHO-0000IIAIOLINI MOTYITH 6
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Wroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 5 3
I[TPOI'PAMME
8 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Konrpoasnbie | Ipakruueckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3gean 1. TensioBbIe IBJICHUS
1.1 CtpoeHue u cBOWCTBA BELIECTBA 6
1.2 TemuioBbIe MpoLEcCh 33 1 6.5
Hroro no pazneny 39
Pa3nes 2. JinekTpuyecKue H MATHUTHBIC SIBJICHUSA
)1 DneKTpudecKue 3aps/ibl. 3apspKeHHbIE Tea 9 1
) U UX B3aUMOJeHCTBUS
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 31 1 10
2.3 MarHuTtHbl€ SIBIEHUS 11 4
24 DNIeKTpOMarHuTHask UHIYKIUS 7 1
Wroro no pazneny 58
Paspnen 3. [loBTopuTe1bHO-00001IAK01IIMIT MOAYJIb
3.1 [ToBTOpUTENTEHO-0000IIAOIIHI MOTYITH 5
Hroro no paszueny 5
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 102 3 22.5




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnbie | Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexanuveckne siBJeHUSA
MexaHnuyeckoe ABUKEHUE U CIIOCOOBI €T
1.1 30 1 4
OMHCaHUS
1.2 BsaumonelicTBue Ten 18
1.3 3aKOHbBI COXPAHEHUS 15 1
Uroro no pazneny 63
Paznen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 Mexanuueckue KoneOaHus 8 3.5
2.2 MexaHnueckne BOJIHBL. 3BYK 10 3
Wtoro no pazneny 18
Pazjen 3. DiieKTpoMarHuTHoOE 1M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6
' AJIEKTPOMArHUTHBIE BOJTHBI
Hroro no paszneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 2
4.2 JIMH3BI U ONTUYECKUE TPUOOPHI 6 1




4.3 Paznoxenue 6e10ro CBETa B CIIEKTP 2 1
Hroro no pazneny 16
Paznen 5. KBanToBbI€ SIBJICHHS
5.1 Hcnyckanue v morjonieHrue CBeTa aToMOM 4 1
5.2 Crpoenue aTOMHOTO sijipa
53 SAnepHblie peakuu 7
Hroro no pazneny 16
Pasnen 6. IloBTOopuTe1bHO-00001IAK0IIUIT MOAYIb
6.1 Mexanuueckue sBJIeHHS (TIOBTOPUTEIIBHO- 6 3
' 00001IaIOIIHMI MOTYIIb)
62 TemmoBsie siBICHUS (TOBTOPUTEIIBHO- 3
' 0000IIAKOIII MOTYJIb)
63 DNEKTPOMArHUTHEIC SIBIICHUS 3 {
' (mOBTOPUTETBHO-0000IIAIOIINI MOIYIIb)
6.4 CBeToBbI€ sABIIEHUS (TIOBTOPUTETHHO- 1 1
' 000O0IIAKOIINIA MOJTYJIb)
6.5 [ToBTOpUTENBHO-00001IAIOIINK MOTYITB 4
Hroro no pasneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 136 26.5







