154. ®epepanbHasa paboyas nporpamma no yvye6Homy npeamety “"®dusmuka”
(yrmnyGneHHbIN yPOBEHb).

154.1. ®enepanbHas paboyas mporpaMmma 1o yaeoHomy npeamery "dusuka (yrioyOneHHbIN
YPOBEHB) (J1ajiee COOTBETCTBEHHO - TIpOrpaMMa 1o Gpu3uKe, GU3nKa) BKIFOYACT MOSICHUTEIHHYIO
3aMKCKy, COJEpKaHUue 00yUICHS, ITIAaHUPYEMbIe PE3yIbTaThl OCBOSHUS MPOTPaAMMBI IO (pHU3HUKE.

154.2. NosAcHUTeNnbLHaA 3anucka.

154.2.1. IIporpamma 1o puzuke Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHMs COCTaBIECHA HA
OCHOBE TOJIOKEHUH 1 TpeOOBaHUI K pe3yabTaTaM OCBOSHHS HA YIiIyOJIEHHOM YPOBHE OCHOBHOM
oOpazoBarenbHON porpaMmebl, npeacraBieHHbIX B PI'OC 00O, a Takke ¢ yueToM deaepalbHON
paboueii mporpaMMbl BOCIIUTAHUS U KOHIENIIMY TpenojaBanus yuyeonoro npeamera "dusnka'.

154.2.2. Copepxanue nporpaMmbl 10 (HU3MKE HANPaBICHO Ha YJIOBJICTBOPCHHUE
MOBBIIIICHHBIX  3aIIPOCOB  OOYYAIOIIMUXCS, CTPEMSIIMXCS K Oojee TIyOOKOMY OCBOCHHIO
buznyeckux 3HaHUM, U Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH o0yyaromuxcs. B
nporpaMMe 10 (U3MKE YYHUTHIBAIOTCS BO3MOXHOCTH YYE€OHOTO TpEeAMETa B pealu3aluu
tpeboBanuit ®I'OC OOO k mIaHUPYEeMbIM JTUYHOCTHBIM M METaIllPeIMETHBIM pe3yiIbTaTaM
OOydYeHHUs, a TaKXKe MEXKIIPEIAMETHBIC CBSI3M ECTCCTBCHHO-HAYYHBIX Y4YEOHBIX IMPEAMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

154.2.3. Tlporpamma 1o ¢u3MKe yCTaHABIMBACT paclpeseieHne yueOHOro Marepuana mo
rogaMm oOydeHus (IO KiaccaM), MpeylaraeT MPUMEPHYIO MOCIEe0BATEIbHOCTh H3YUYEHHS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIeTe BO3PACTHBIX OCOOCHHOCTEH
oOy4aronuxcs.

154.2.4. Tlporpamma 1o (u3mke pa3padoTaHa C MEIbI0 OKa3aHUS METOINYCCKOU TTOMOIITI
YUUTEIIO B CO3JITaHUH PabOYEH MPOrpaMMBbl 110 Y4eOHOMY MTPEIMETY.

154.2.5. ®usuka sBISETCS CUCTEMOOOPA3YIOIIMM JJIsi €CTECTBEHHO-HAyYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIECHUH, U3y4aeMbIX
XUMHEH, Onosiorue, acTpoHoMHuel U Qu3ndeckoi reorpadueil, BHOCUT BKJIAJl B €CTECTBEHHO-
Hay4YHYI0 KapTUHY MHpa, MpelocTaBiseT HauOojiee sCHble 00paslibl MPUMEHEHHs] HAay4yHOIo
METO/1a O3HAHMSI, TO €CTh CII0C00a MOJIy4YeHUsI JOCTOBEPHBIX 3HAHUN O MHUPE.

154.2.6. Onmna w3 TIaBHBIX 3a7ad (QU3NYECKOro oOpa3oBaHHs B CTPYKType OOIIEro
00pa3zoBaHus COCTOUT B (GOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U UHTEPECa K HayKe
y 00y4arommxcs.

N3ydyenue ¢u3nku Ha yrioyOJIEGHHOM YpOBHE TIPEIOJiaraeT YBEPEHHOE BiaJieHUE
CJIEIYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTB!

HAay4YHO OOBSACHSATH SIBJICHUS,
OIICHUBATh U IIOHUMATh 0COOEHHOCTH HAYYHOI'O UCCIICAOBAHUA,

HHTCPHOPCTUPOBATL AJAHHBIC M HCIIOJIB30BAaTh HAYYHBLIC JOKA3aTCJIBCTBA JIA IMOJIYYCHHUA
BBIBOIOB.

154.2.7. lenun nzy4enus: (GU3UKA HA YPOBHE OCHOBHOTO OOIIEro 00pa30oBaHUs ONPeIeTIeHbI
B KOHLEMNIIMU MpenojaBanus yueoHoro npenmMera "®dusnka" B 00pazoBaTeIbHBIX OPraHU3AIMIX
Poccuiickoit @enepaiuu, peain3yonX OCHOBHbBIE 00111€00pa30BaTEeIbHbBIE MPOTPAMMBI.



154.2.8. Henu uzyuenust pu3nku Ha yriayOJIeHHOM ypOBHE:

pa3BUTHE WHTEpeca M CTPEeMJICHHs] OOYYarolmMXCi K HAay4HOMY H3YUEHHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

Pa3sBUTHC HpeI[CTaBJ'IeHI/Iﬁ (6] Hay4YHOM METOAEC II03HaHUA n (bOpMHpOBaHI/Ie
HCCICAOBATCIILCKOI'0O OTHOMICHUA K OKPYKAIOIIUM SABJICHUSM,

(dbopMHpOBaHHE HAyYHOTO MHUPOBO33PCHHUsSI KaK pe3ylibTaTa HM3Y4YCHHUsS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DPU3UKH,

(dbopMupoBaHHE YMEHHI MPUMEHATH (PU3NYECKUE 3HAHUS U HAy4YHBIC JOKA3aTelIbCTBA IS
O0OBSICHEHUS OKPYXAIOLIUX SBIICHUH;

dhopMHUpOBaHKE MPEACTABICHUN O pOJIH (PU3UKH 711 PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIi;

pa3BUTHE MPEJCTAaBICHUH O BO3MOXKHBIX cdepax Oyaymeid npodeccnoHaaIbHOR
NEeSITeTbHOCTH, CBSA3aHHOW C (DM3MKOHM, IMOATOTOBKA K JajbHEWNIEMYy OOYYEHHIO B OSTOM
HaIPaBJICHUU;

(dbopMHIpOBaHKE TOTOBHOCTH K JaJIbHEHIIIEMY H3yYeHHIO (PU3UKH Ha YIITyOJICHHOM YPOBHE B
paMKax COOTBETCTBYIOMINX Mpoduieil 00ydeHust Ha ypoBHE CpEAHEro 0011ero oopa3oBaHusl.

JlocTiKeHre STUX MeJeld MporpaMmbl MO (QHU3UKE HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIIeYNBACTCS PEIICHHEM CIIeTYIONIHNX 3a/1au:

npuoOpeTeHne 3HaHWK O JNUCKPETHOM CTPOCHUHM BEIIECTBA, MEXAaHHMUYECKUX, TEIUIOBBIX,
3JICKTPOMAarHUTHBIX Y KBAHTOBBIX SBJICHUAX;

npuoOpeTeHne YMEHHMI aHATU3UPOBaTh M OOBSACHATH (DPU3MUYECKHE SBICHHS Ha OCHOBE
U3yYEHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHHEC MCTOI0B peHICHI/IH paCLIeTHBIX 1 Ka4C€CTBCHHBIX 3a/a4, Tpe6y10HII/IX CO3JaHUusg U
UCTIOJIB30BaHUsT (PU3MUECKUX MOJEICH, BKIIIOYAs TBOPYECKHUE M MPAKTUKO-OPHECHTHUPOBAHHBIC
3a/1a4u;

Pa3BUTHEC HUCCIICAOBATCIBCKUX YMeHHﬁI Ha6J'IIOI[aTL SABJICHUA W HU3MCPATH (I)I/I3I/I‘{eCKI/Ie
BCJIMYMHBI, BbIIBUTI'aTh THUIIOTC3bI U IpCjiaratb 3KCIICPHUMCHTAJIbHBIC CII0CcOOBI UX IMPOBEPKH,
IJIaHUPOBATb W MPOBOAUTH OIBITHI, 3KCIICPUMCHTAJIBHBIC HCCICAOBAHUA, AHAIIM3UPOBATDH
MOJIYYCHHBIC JTAHHBIC U ITPOBOAWUTL BBIBOJbI,

OCBOGHHE TPUEMOB paboTel ¢ uH(popManuend (U3NIECKOTO COJEp)KaHMs, BKIOYas
MH(OPMALIMI0O O COBPEMEHHBIX JIOCTWKEHUSAX (U3MKU, HHTEpHpeTanuss U KPUTHUECKOe
OliIeHUBaHHe HH(POPMALINY;

3HAKOMCTBO cO chepamMu mpo(ecCHOHATbHON NEATeIbHOCTH, CBS3aHHBIMU C (DU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JTOCTHKEHUAX (DU3HUECKON HAYKU.

154.2.9. O0uiee uncao 4acoB, pEKOMEHI0BAaHHBIX JUIS U3y4eHUs (PU3UKHU Ha yri1yOJIeHHOM
ypoBHe, - 340 yacoB: B 7 kiacce - 102 yaca (3 vaca B Heznento), B 8 kiacce - 102 yaca (3 yaca B
HeJeno), B 9 kimacce - 136 gacos (4 yaca B Henento). [Ipu aTom U3 00s3aTeIbHON YacTH y4eOHOTO
IJIaHa BBIJIEIsAETCS: B 7 Kiacce - 68 yacoB (2 yaca B Hezelo), B 8 kiacce - 68 yacos (2 Jaca B
Heneno), B 9 kiacce - 102 gaca (3 yaca B Hefenio).



[Ipemyiaraemslii B mporpaMmMe mo Gpu3uKe nepedeHsb JabopaTOPHBIX M MPAKTHUECKUX paboT
SBIISIETCSI PEKOMEHIATEIbHBIM, YUHUTEIb JIeTacT BHIOOp IPH MPOBEACHUH JT1a00pPaTOPHBIX PadoOT U
OTIBITOB C YU4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00y4YaromuXxcs, CIICKa SKCIEPUMEHTATbHBIX
3a1aHUMH, IpeUIaraeMbIX B paMKax OCHOBHOT'O FOCYAapCTBEHHOTO YK3aMeHa 10 (pH3HKe.

154.2.9.1. Bo3MokHa KOPpPEKTHPOBKA OOINEro YMCiIa YacoB, PEKOMEHIOBAHHBIX IS
U3yUYEHHs TIPEeMeTa, ¢ YYeTOM WHAWBUIYAIILHOTO TOJX0/a 00pa30oBaTeIbHBIX OpPraHU3aIlUi K
yIrIyONeHHOMY W3YYCHHIO (U3UKH, B PaMKaX COOJIOJCHHUS THTHEHUYECKHMX HOPMATHBOB K
HEJIeIbHOIM 00pa30oBaTeIbHOM Harpy3Ke.

154.3. CopepxaHue oby4yeHus B 7 Knacce.
154.3.1. ®usuka u ee poJib B MO3HAHUHU OKPYKAIOLIEro MUpA.

®uszuka - Hayka O Hpupojie. SIBiaeHUs] NPUPOIbI (3JIEMEHTHI COAEpKAHUS, BKIIOYAOIINE
MEXIpEJAMETHbIC CBA3M). DU3MUECKUE SBICHUS: MEXaHUYECKUE, TEIUIOBBIC, 3JIEKTPUUYECKHUE,
MarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®usnyeckue BeNUYMHBL. Pa3zMepHocTh. Enununel ¢usnueckux BennuuH. M3mepenue
¢usnueckux BeauuuH. OTanoHbl. Pusmueckue npubopsl. llena npenenus. IlorpemHocth
u3mepenuii. [IpaBuna Oe3omacHoro Tpyna mpu pabore ¢ JabopaTopHBIM 000pPYIOBAHUEM.
Me:xnynaponHas cuctema equHul. [lepeBon BHeCUCTEMHBIX equHUL B equHuLbl CH.

Kak ¢msuka u npyrue ecrecTBEHHbIE HAYKH H3y4yaroT MpUpoay. EcTecTBeHHO-HaydHBIN
METOJ IO3HaHMA: HaOJIIOJEHUE, IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBHKEHHE THUIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHEHHWE HaOmomaemMoro sBieHus. Onucanue
(bU3nUECKUX SBJICHUN C TOMOLIbIO MOJIEIEH.

154.3.1.1. lemoHCcTpauuu.
MexaHnuecKkue, TeIIOBbIe, NEKTPUUECKUEe, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUSI.

@usnueckue MpHOOPHI M MpOIeaypa MPSMBIX HW3MEPEHWH aHAJIOTOBBIM H HU(PPOBBIM
npubopoM.

154.3.1.2. JlabopaTopHbie paOOThI U OTBITHI.

Omnpenenenue 1eHBI JeNEeHUs MIKAIbl H3MEPUTEIHHOTO MPHOopa.
N3mMepeHne paccTosTHUM.

W3mepenue momanu 1 oobema. MeTos najieTku.

N3mepenne BpeMeHH.

W3mepenue oobema KUAKOCTH U TBEPAOro Teja.

Onpenenenue pa3sMepoB MaIbIX Ted. MeTo psioB.

HpOBCI[eHI/IC HCCIICAOBAHHA II0 TIIPOBCPKC THUIOTE3bl: MHAJIBHOCTH II0JICTAa IIIapUKa,
MYIEHHOT'O TOPU30HTAJIBHO, TEM 60.]'11)1]16, yeM OOJIbIIE BEICOTA IMyCKa.

154.3.2. IlepBoHa4anbHbIE CBEIEHUS O CTPOEHUU BEILIECTBA.

CTpoeHHe BEIICCTBA: aTOMBI U MOJICKYJIbI, X pa3ME€pPbl U MACChI. OHI)ITI)I, JOKa3bIBarOIIHEC



AUCKPETHOC CTPOCHUC BCUICCTBA.

JIBrxenune dactuil BemecTtBa. CBs3b CKOPOCTH JIBHJKEHHSI YacTHL C TEMIIEpaTypoil.
BpoynoBckoe nBuxenue. Juddysus. BzammoneiicTBue dYacThil BEMIECTBA: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEM U  TBEPIBIX
(KpuCTaIUTHYECKHUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHO-MOJICKYJSpHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN

BO/JIBI.
154.3.2.1. lemoHCTpaLuu.
Hab6mronenrne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysum.

Ha6J'H-OI[eHI/Ie HBHeHHﬁ, O6’[>HCH$IIOH_[I/IXC$[ MNPUTSAKCHUCM HJIM OTTAJIKHBAHHUCM YaCTUI]
BCIICCTBA.

154.3.2.2. JlabopaTopHbI€ pabOTHI U OTIBITHI.

OrneHka guaMerpa aroMa METOI0M PSIJIOB (C UCTOJIb30BaHUEM (oTorpadmii).
OnpIThI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO IPUTSKCHHSL.
154.3.3. JIBm>KeHHE U B3aUMOJICHCTBHUE TEIL.

Mexanunueckoe nBuxeHue. Ilyrb m mnepemenieHue. PaBHOMEpHOE M HEpaBHOMEPHOE
neuxkeHre. CBoOOIHOE TMajgeHHe KaKk MpUMEp HEPaBHOMEPHOTO JBMKeHUs Ten. CKOopoCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBHMKEHHUH. PacdeT myTu v BpeMeHH IBUKEHUSI.

rpa(bI/IKI/I 3aBHCUMOCTEM BCJIIMYHH, OIIMCBIBAIOINX JOBHXXCHHC. O6H_II/IC MOHATHSA 00
OTHOCHUTCIIBHOCTH JIBUXKCHNA. Crnoxenue CKOpOCTeﬁ AJIA TS, ABMKYIIUXCA ITapaJlJICJIbHO.

SIBnenue HWHCPIINH. 3akoH HWHCPLIUH. B3aI/IMO,I[eI>’ICTBI/Ie TCJI KaK IpHYrMHA HU3MCHCHUSA
CKOPOCTHU BUIKCHHA TCIIL. Macca kak MCpa MHCEPTHOCTH TCJIa B IMOCTYHNATCIbHOM IBWIXCHUU.
[InoTHOCTH BCIICCTBA. CBS3b INIOTHOCTHU C KOJIMYECTBOM MOJICKYII B CIUHUILIC o0bema BCIICCTBA.
CMecH U CILIaBHL. HOBerHOCTHaﬂ W IMHEHHAS IIOTHOCTb.

Cuna kak xapakTepucTHKa B3aumozelcteus Tten. Cuna ynpyroctd W 3akoH ['yka.
W3mepeHue cuiibl ¢ TOMOLIbIO TUHAMOMETpa. SIBJIeHNe TAroTeHUs ¥ cuila TsbkecTH. Cuna TshKecTu
Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CioxkeHue cuil, HalpaBiIeHHBIX 110 OJHOM MPSMOH.
PaBHonelicTByromas cwit. Cuina TpeHus. TpeHue CKONbXEHUS U TPEHHE MOKOsl, BI3KOE TPEHUE.
Tpenue B IpUpoe U TEXHUKE.

154.3.3.1. leMoHCcTpanuu.
Habmoienne MexaHu4ecKoro JBIKEHUS Tena.
N3Mepenne CKOpOCTH MPSMOJIUHENHOTO JBUKECHUS.

Ha6J'IIO,Z[CHI/IC SIBJICHUSA UHCPUHU.



Habnronenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUN Tedl.
CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

154.3.3.2. JlabopaTopHbie pabOThI U OIBITHI.

OrmpeziesieHe CKOPOCTH PaBHOMEPHOTO JABWKEHHUS (IIapuKa B >KUJKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

OmnpeneneHue cpeqHel CKOPOCTH CKOJBKEHHMs Opycka WIM IIapuKa 10 HAKJIOHHOW
IUIOCKOCTH.

Onpe;[eneHHe IJIOTHOCTHU TBEPAOIrO TECJIa.

OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHHs (aedopmanuu) HpPYKUHBI OT
IIPUIIOKEHHOM CHUJIBI.

OmBITHI, JEMOHCTPUPYIOLIHE 3aBUCHMOCTh CHJIBI TPEHUS CKOJBKEHHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEH.

154.3.4. JlaBiieHre TBEPAbIX TEJ, )KUJIKOCTEH U Ta30B.

154.3.4. Paznen 4. JlaBineHue TBEpIbIX TeJ, )KUAKOCTEN 1 ra3oB.

Hapnenue. Cwia naBieHus. CriocoObl YMEHbIIEHHUSI U yBEJIMUEHUs JaBieHus. [laBienue
raza. 3aBHCHMOCTh JaBJIeHHs raza oT oObema u Temmeparypsl. [lepenada naBneHus TBEpIbIMU
TeJIaMU, XKHUJAKOCTSMU U razamu. 3akoH Ilackans. [IHeBMaTHUeCKuEe MalIMHBI.

3aBUCUMOCTH JaBJICHUA ) KUOKOCTHU OT FJIy6I/IHI>I MOrpy>XCHUs. FHI[pOCTaTI/ILICCKI/Iﬁ mapaJaokc.
CooOmaromuecs cocyasl. [ 'napaBnnyeckue MexaHu3Mbl. Vcronb30BaHne BHICOKHX JAaBICHUN B
COBPEMEHHBIX TEXHOJOTHAX. Y CTPOMCTBO BOAONPOBO/IA.

AtMmocdepa 3emnu u atmocepHoe naBneHue. [IpUuuHBI CylIecTBOBaHUS BO3AYIIHOMN
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBHE )KUIKOCTH U I'a3a Ha MOTPYKEHHOE B HUX TeJo. BrlTankuparomas (apxumMen0Ba)
cuna. 3akoH ApxuMmena. YclIOBUE BO3HHUKHOBEHHS BBITAIKUBAIOLIEH (apXUMeEIOBOI) CHIIBI,
noxarexkanue. [naBanne Ten. BosgyxomninaBanue.

154.3.4.1. lemoHCTpanuu.

3aBUCHMOCTD JaBJIEHUs ra3a OT TEMIEPATYPBHI.
[Tepenaya naBiieHUs KUJIKOCTHIO M Ta30M.
CooOrmaromumecs COCy/bl.

I'mppasnnueckwmii npecc.

[TposiBnenue neiictBus aTMOCGHEPHOTO JaBIEHHUS.



Cudon.

3aBHCHUMOCTh BBITaJ'IKI/IBaIOHIeﬁ CHJIBI OT 00BbeMa HOFPY)I(GHHOP'I B )KHJIKOCTb 4aCTH TEJla U
IIJIOTHOCTH XUJKOCTH.

PaBencTBO BBITaJ'IKI/IBaIOIHeﬁ CHJIBI BECY BBITECHCHHOM KHUAKOCTH.

YcaoBue miaBaHus TEII: IIJIaBaHUE WU MOrpy’XCHUC TCJI B 3aBUCUMOCTU OT COOTHOUICHU A
IUIOTHOCTEH Tejia 1 KHUIKOCTH.

154.3.4.2. JlaboparopHbie paObOThI U OTIBITHI.

I/ICCJ'IGI[OBaHI/IC 3aBHCHUMOCTH BE€Ca T€jia B BOAC OT o0beMa norpy;erHoﬁ B X KNJAKOCTBb 4aCTH
TCIa.

OHpeI{GJ’ICHI/IC BbITaJ'IKI/IBaIOH_[eﬁ CHIJIBI, HeﬁCTBYIOHleI Ha TEJIO0, MOI'PY>KEHHOC B X KUAKOCTD.

[TIpoBepka HE3aBUCUMOCTH BBITATKUBAIOIICH CUJIbI, JEMCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
Macchl Tena.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH HA TEIO
B )KMJIKOCTH, OT 0ObeMa MOrpy>KEHHOM B )KMKOCTh YaCTH T€JIa U OT MJIOTHOCTH KUAKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKM M OIpPEICIICHUE €¢
Ipy30I10{bEMHOCTH.

154.3.5. PaboTa 1 MOUTHOCTh. DHEPTHSL.
Mexanunyeckasi paboTa JUisi CUJI, HAIIPABJICHHBIX BJOJIb JINHUH [IEpeMeIIeHuUs. MOLIHOCTb.

[IpocTeie MEXaHU3MBI: pblYar, BOPOT, OJIOK, ITOJIUCIIACT, HAKIOHHAS IJI0CKOCTh, HOKHUYHBIN
MexaHu3sM. MomeHT cuibl. PaBHoBecue peruara. IlpaBuno momenrtoB. [IpumeHeHue mnpasuia
paBHOBecHsl pbryara K Oioky. "3omortoe mpaBwiio" mexaHukd. KIIJ[ mpocTeix MexaHH3MOB.
[TpocTble MeXaHU3MBI B OBITY, TEXHHUKE, AKHBBIX OpPraHU3MaX.

Mexanunyeckas sHeprusi. Kunernueckas u moteHunalibHas sHeprus. [IpeBpamnienrue olHOro
BH/JIa MEXAHUYECKOM PHEPTUU B IPYroi. 3aKOH COXPaHEHHUS U MPEBPAIEHUS SHEPTUHU B MEXAHUKE.

154.3.5.1. lemoHCTpanuu.

IIpumepsl IPOCTHIX MEXAHU3MOB.

154.3.5.2. JlabopaTopHbie paOOThI U OTBITHI.

HccnenoBanue ycinoBuii paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

W3yuenue mpaBuia pelyara Jiist oJABMKHOTO M HEMOIBH)KHOTO OJIOKOB.
Onpenenenne KIIJ] moaBu«HOTo 1 HENOJIBUKHOTO OJIOKA.

Omnpenenenre pabOThl CUIIBI YIPYTOCTH MPHU MOIBEME TPY30B MPU IMOMOIIHU MOABHKHOTO
OJIOKA.



N3yuyenue 3aK0Ha COXpPAaHEHUS MEXaHUYECKOM SHEPIUH.

154.4. CopepxxaHme oby4yeHunA B 8 knacce.
154.4.1. TennoBbIe SBJICHUS.

OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-KUHETUYECKON TEOpUHU CTPOCHHUs BeliecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYN. ONbIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.

Mopnenu TBepAOro, KUIKOTO U Tra3000pa3HOro COCTOSHUM BemlecTBa. Kpucraminueckue u
amop¢usbie Tena. ['paden - HOBBI MaTepuan IJsi HOBBIX TEXHOJIOTHUN. TeXHOIOTUU TOTy4eHUS
HCKYCCTBEHHBIX ajMa30B. OObsICHEHHE CBOMCTB Ia30B, *KHUAKOCTEH M TBEPIBIX TNl Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM Teopuu. [IoBEpXHOCTHOE HATSKEHUE, CMAYMBaHHUE,
KalWUISIpHbIE SBICHUA. TEemioBO€ pacHIMpeHHe M CKaTHe. 3aBUCUMOCTb JaBJIEHUS ra3za OT
o0bema, TeMIepaTypsbl.

Temnepatypa. CBsi3p TeMmieparypbl CO CpelHEW KHHETHYECKON SHEprueil TerioBOro
JBIDKEHUSI YacTull. TemnepaTypHbie IIKaJIbI.

Buytpennsas sueprus. CrnocoObl HW3MEHEHHs] BHYTPEHHEW SHEpruu: TeIluionepenada u
coBepIleHne padoThl. Bubl Teruionepeaadn: TeIIONPOBOIHOCTh, KOHBEKIIHS, N3TydeHune. Buab
TEIUIoNEepelauy B IPUPOIe U TexHuKe. HeoOpaTUMOCTh TETIOBBIX MPOIIECCOB.

KomndecTBo TeIUIOTHL. YAelabHAs TEINIOEMKOCTh BEIICCTBA. TennooOMeH M TEIIOBOE
PaBHOBCCHC. 3akoH HrroToHa-Puxmana. ypaBHeHI/IC TEII0BOro OajzaHca.

[InaBneHue u OTBEpACBaHHE KPUCTAUIMUYECKUX BEIIECTB. Y IENbHAS TEIJIOTA TJIaBJICHUS.
[TapooOpa3oBanue u konaeHcanus. Mcnapenue. Kunenue. Y nenpHast TerioTa mapooOdpa3oBaHus.
3aBUCHMOCTh TEMIIEPATypbl KHIIGHHS OT aTrMOC(EpHOTO JaBJieHHS. HacHIIEHHBIH U
HEHACBIIIEHHBIN Nap. BaaxxHoCTh BO3ayXa.

OHeprus TomMBa. Y ieJbHas TEIJI0Ta CrOPaHHUsL.

[Mpuamuner padotel TernmoBeix aurareneit. KIIJ TteroBoro asurarens. TerioBbie
JIBUTATEJIH U 3aIIATA OKpYX)arouieh cpeapl. TermnoBsie NOTEPH B TEMIIOCETSX.

3aKOH COXpaHEHH U MIPEBPALICHHS SHEPTUN B MEXaHUYECKUX U TEIUIOBBIX MPOIECccax.
154.4.1.1. JlemoHcTpamumu.

Habmoienne 6poyHOBCKOTO IBUYKEHUSI.

Ha6mronenue quddysun.

Habmtonenue siBneHni NOBEPXHOCTHOTO HATSHKEHUS, CMAUMBAHUS M KAITMIIISIPHBIX SIBJICHU.
Habiroienue TemnoBoro pacimyvpeHus Ted.

W3meHeHue gaBieHus ra3a Mpyu U3MEHEHUU 00beMa U HarPEBAaHUU WM OXJIKICHHU.
[IpaBuna u3amepeHus TeMIepaTypshl.

Busl TCIUIONICpCaavn.



OxmnaxkieHre Ipy COBEPIICHHH PabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

CpaBHEHHE TEIIOEMKOCTEN Pa3IuYHbIX BELIECTB.

Habumonenue kumneHusl.

HaGumoieHre mocTostHCTBa TeMIIEpaTyphl MPH TUTABIICHUH.

Mopeny TeIIOBEIX ABUTATEIICH.

154.4.1.2. JlaboparopHbie paObOTHI U OTIBITHI.

OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.
OnpIThI 110 BRIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.

N3mepenne temmepaTypsl Ipd IIOMOLIM KUAKOCTHOIO TEPMOMETpAa H  JaTyuKa
TeMIEpaTyphl.

OnbIThI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUKOCTEH U TBEPABIX TE.
Ompezenenne qaBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
HccnenoBanue 3aBUCUMOCTH JIABJICHUS BO3/IyXa OT ero 00beMa U TeMIepaTyphl.

[IpoBepka rTHUMOTE3bl JIMHEMHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

Habnronenne n3MeHeHns BHYTPEHHEH SHEPTHH Tella B pe3yJIbTaTe TEIUIONepe1adun U padoThI
BHEIIIHUX CHIIL.

WccnenoBanue siBieHns TeIiooOMeHa Ipy CMEIIMBAaHUM XOJIOIHOM U ropsiueil BOJBI.

OnpeﬂeneHI/Ie KOJMYCCTBa TCIJIOTHI, IMOJTYYCHHOI'O BOOOM npu TEIUI0O0OMEHE C HarpeTbiM
MCTAJNIMYCCKUM HUJINHIAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HproToHa-Pruxmana).
Onpenenenue ynenbHON TEMIOEMKOCTH BEIECTBA.

HccnegoBanue npolecca UCIapeHus.

OnpeneneHre OTHOCUTENBHOM BIaXXHOCTH BO3AyXa.

Omnpenenenue yaeIbHON TEMJIOTHI TUIABICHUS JIbJIA.

154.4.2. DnexTpuyecKkrue U MarHUTHBIE SIBJICHHUS.

Dnektpusanus Ten. [[Ba pona snexkTpudeckux 3apsaaoB. B3anmonelicTBre 3apsiKeHHBIX TE.
3akoH KyioHa.

Onexrpuueckoe nojue. HampsokeHHOCTh anekTpudeckoro nosid. ITpuHumn cynepnosunuun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snexTpuueckux 3apsaoB. ODJIEMEHTapHBIN 3iekTpuueckuil 3apsa. CtpoeHue
atoMa. [IpOBOJHUKH, NUAINEKTPUKH U IOJIYIPOBOJHUKH. 3aKOH COXPAHEHHS JJIEKTPUYECKOTO
3apsja.

DNEeKTPUYECKH TOK. YCIOBUSA CYIIECTBOBAHMS OJEKTPUYECKOr0 TOKa. VMCTOYHUKH
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrOo TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUI TOK B METAJJIaX, )KUJIKOCTSX U Ta3ax.

Onextpuueckas 1nenb. Cuina Toka. JNEKTPUUYECKOE HaNpsyKeHUEe. AMIEPMETP U BOJIBTMETP
B IIENIM IIOCTOSIHHOTO TOKa. CONMpPOTUBIICHUE IPOBOJHUKA. Y IEIIbHOE COIIPOTUBIICHHUE BEIIECTBA.
3akon Oma Juis yyacTka nend. [locienoBaTenbHOe U napaienbHOE COEAUHEHNE IPOBOIHUKOB.
DnekTpoaBrxkymas cuia (ranee - 3/1C) B iernu nocToSHHOTO ToKa. 3aKkoH OMa /1715 TIOJTHOM LIETIH.
[TpaBuna Kupxroga. Pacyer npocThIxX anekTpuyeckux meneil. HennueiHbie 3J1eMeHTHI.

PaboTa 1 MOIITHOCTH AJIEKTpHUECKOro Toka. 3akoH [koyms-JIeHma. DiekTprudecKkue 1enu u
MOTPEOUTENN SIEKTPUUECKOH 3HepTrun B ObITYy. KOpoTKOE 3aMBbIKaHHUE.

[TocrosiHHBIE MarHuTBl. B3aumojeiicTBUE IOCTOSHHBIX MAarHWTOB. MarHUTHOE IIOJIE.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe NS )KU3HU Ha 3emute. OnbIT Dpcreaa. MarHutHoe moiie
anekTpudeckoro Toka. OmbIT Amnepa. [IpuMmeHeHne 31eKTpOMarHuToB B TexHHKeE. JlelicTBue
MarHUTHOTO TOJISi HA MPOBOJHUK ¢ ToKoM. Cumia Ammepa W OmpesiesicHHE €€ HalpaBJICHHUS.
DNEeKTPOABUTATENh IMOCTOSHHOTO TOKa. Vcmoib30BaHWE SJIEKTPOABUTATENCH B TEXHHUYECKHX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Onbrtet ®apaznes. SBineHue  snekTpoMarHuTHOW  uHAykuumu. [lpaBunmo  Jlenua.
Onekrporerepatop. CrocoObl TONyYEHUS DIIEKTPUUYCCKOW DHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300OHOBJISIEMBIX MCTOYHHUKAX SHEPTHH. DKOJOTHMUYECKHE MPOOJIEMbI YHEPreTUKH. TOIUTMBHBIC
AJIEMEHTHI U AJIEKTPOMOOHITH.

154.4.2.1. JlemoHcTpanuu.

DnekTpu3aius Tel.

JIBa posa JIEKTPUYECKUX 3apsI0B U B3aUMOJEHCTBHUE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKONA.

OnexTpocTaTUuecKast HHIYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.

MopenupoBaHe CHIIOBBIX JTMHUHN 3JEKTPUUECKOTO MOJIS C TOMOILBIO OYMa)KHBIX CYJATaHOB.
[IpoBOAHMKY M TUAIEKTPUKH.

M cTOYHMKH TOCTOSHHOTO TOKA.

JIercTBUA 2IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B JKUIKOCTH.

I"a30BbIit pa3ps.

I/I3MCpCHI/IC CHJIBI TOKAa aMIICPMETPOM.



N3mepenne 3eKTpUuyecKoro HanpsKEeHUs BOJIBTMETPOM.

PeocraT u marazuH cOnpoOTUBIICHUM.

BzaumojeiicTBre ITOCTOSSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3JICICHHS TIOJI0COB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OnbIT Dpcrena.

MarnuTtHo€e noje Toka. DJIeKTPOMAarHurT.

JleficTBEe MarHUTHOTO TIOJISI HAa TPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.

OnbiThl Dapajes.

DNEeKTPOTeHEePaTOP MOCTOSTHHOTO TOKA.

154.4.2.2. JlabopaTopHbI€ pabOTHI U OTBITHI.

OnBITHI 10 HAOTIOCHUIO SJIEKTPU3AIIMHU TEJl IPU CONMPUKOCHOBCHUH W WHTYKIIUCH.
HccnenoBanue AEHCTBUS AIEKTPUIESCKOTO TI0JIS HA TPOBOIHUKHU M TUAJICKTPUKH.
COopka u uCnbITaHUE IEKTPUUECKOMN I[EMH MTOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, IMMPOTCKAIICTO Y€PE3 PE3UCTOP, OT HAIIPSAIKCHUSA
Ha PE3UCTOPC U COMMPOTUBJICHUSA PE3NCTOPA.

OHLITBI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTD 3JICKTPUICCKOTO COIIPOTUBJICHUSA ITIPOBOAHUKA OT
€T0 JJIMHBI, TUIOIIAaAU MONCPEYHOro CCUCHUA U MaTecpuaa.

OnpeﬂeneHI/Ie YACIBbHOTO COIIPOTUBJICHHUSA ITPOBOJHUKA.

HpOBepKa ImpaBujia CJIOXKCHUA Haprl)KeHI/Iﬁ npu 1moCJICA0BATCIIBHOM COCIMHCHHUHN JBYX
PE3UCTOPOB.

[TpoBepka mpaBuia UIst CHITBI TOKA MPH MApaIEIbHOM COSIMHEHUH PE3UCTOPOB.
Omnpenenenne 2/{C 1 BHyTpEHHETO CONPOTUBJIEHUS UCTOUHHUKA TOKA.

[Iposepka nmpasuit Kupxrodga.

[IpoBepka BeImoaHEeHHs 3aKk0Ha OMa 15 TOJTHOM LIeTH.

I/IsyquHe BOJIBTAMIICPHBIX XapPaKTCPUCTUK HEITMHEHHBIX JIEMCHTOB (J'IaMHBI HaKaJIMBaHUA
HJIU MMOJIYIIPOBOJJHUKOBOTO I[HOI[a).

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OHpe,Z[CJ'ICHI/IC MOIITHOCTH 3JICKTPHUYCCKOT'O TOKaA, BBIZEIISIEMO Ha pE3UCTOPC.



Onpenenenne KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS ITOCTOSTHHBIX MarHUTOB.

W3ydenre MarHuTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB IPU X OObEIMHEHUH U PA3/ICIICHUH.
HccnenoBanue AeHCTBUS 3JIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS KaTYLIKU C TOKOM M
MarHuTa OT CWJIbl M HAIlpaBJIEHHUs TOKAa B KaTyIIKe M OT HaJIW4Ms (OTCYTCTBHUS) CepAECUHMKA B
KaTyLIKe.

W3ydenue neiicTBUSL MArHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
KonctpynpoBanue u usyueHnue padboThI 3JIEKTPOABUTATEIS.
N3amepenne KIIJI anekTpoaBUraTeIbHOM YCTAHOBKH.

OneiTel 1O HUCCICIOBAHUIO SABJICHUSA 3JI€KTpOM21FHHTHOfI HHAYKIOHUU: HCCICAOBAHNC
W3MEHEHMI 3HaYCHMS U HaIllpaBJICHUA UHAYKIIUOHHOTO TOKaA.

154.5. CopepxxaHue oby4eHus B 9 knacce.
154.5.1. MexaHu4ecKue SIBIIEHUS.

Mexanunueckoe JBMxeHue. MatepuanbHas Touka. CrocoObl ONUCaHMsS MEXaHWYECKOTro
JBWDKCHUS: TaONMuHBIN, Tpaduueckuii, anamutudeckuii. Cucrema orcdyera. OTHOCHTEIBHOCTD
MEXAHUYECKOTO JIBHIKEHUS.

BekTopHble BeNMYMHBI, ONEpaluy C BEKTOpPAMH, IPOEKIUU BeKTOpa. Pammyc-Bekrop
MaTepualbHOM TOYKHU, IEPEMEILICHUE HA IJIOCKOCTH. PaBHOMEpHOE MPSAMOIMHENHOE JBUKEHHUE.
HepaBHomepHOe mnpsimonuHeiliHOe IBukeHHe. CpenHsss U MTHOBEHHash CKOpPOCTh Teja IMpu
HEPaBHOMEPHOM JIBUJKCHHM.

VYckopenue. PaBHOYCKOpEHHOE MpSMOJIMHEHHOE JBUKEHHE. YCKOpEeHHE CBOOOIHOTO
naaeHus. Oneltel [anunes.

['paduueckas nHTEpIIpETALMS YCKOPEHHUS, CKOPOCTH, MPONJICHHOTO IMYTH U TIEPEMEIICHUS
JUIS IPSMOJIMHENHOTO IBUKEHUS.

JIBrokeHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBr>KeHHE TI0 OKPYKHOCTHU. JIMHEWHAast CKOPOCTh, YIVIOBAask CKOPOCTh, IEPUOI U 4acTOTa
oOpallleHusi TpU PaBHOMEPHOM JIBJKEHUHU IO OKpPYXHOCTH. CKOpOCTh M YCKOpPEHHE Ipu
JBHKEHUHU 10 OKPYKHOCTH.

Bexrtop cunbl. PaBHO€HCTBYIOIIAS CUla.

ITepBbiit 3axkoH Herorona. Bropoi 3akoH HerotoHa. Tperuit 3akoH Herorona. IIpunHimn
CYIIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMsI: Cula TPEHUS CKOJIBbKEHHUSI, CUJIa TPEHUS TIOKO4,
npyrue Buasl Tpenust. Koadduuuent tpenus.

I[BI/I)KGHI/IC TCJI IO OKPYKHOCTHU IO JEHCTBHEM HECKOJIbKUX CHIL.



3akoH bepHymnu u noabemHas cuia kpbiia. CoBpeMEHHBIE JIETaTEIbHBIE alllapaThl, Cyaa
Ha TOJBOAHBIX KpPBUIbSIX, aHTUKPBUIO HAa CKOPOCTHBIX aBTOMOOWISAX. J[BrkeHHe moe3na Ha
MarHMUTHOM MOJYLIKE.

Cuna TsKEeCTH U 3aKOH BCEMHPHOTO TATOTEHHUA. J[BU)KEHUE TeJ BOKPYT TPaBUTAI[MOHHOTO
ueHtpa (B Tom uuciie mianet Bokpyr Connina). [lepas kocmuueckas ckopoctb. HeBecomocts u
Neperpy3Ku.

PaBHOBecue MarepuanbHO Touku. AOCOIIOTHO TBEpAoe Teno. PaBHOBecue TBEpAOro Tea
C 3aKpEIUIeHHOH ochbio BpalieHus. MomeHT cuibl. LleHTp TsbkecTH.

Nmnynec Tena. HM3menenne wumnyiabca. MMnoynbec cuibl. YIOpPyroe U HEYNPYroe
B3auMO/IeiicTBHe. 3aKOHBI U3MEHEHUS U COXPAHEHHS UMITyJIbca. PeakTHBHOE IBUXKEHUE.

Mexannueckass pabota W MOIIHOCTB. Paborta cun TskecTd, ynpyroctd, Tperus. CBsi3b
SHepruu U pabotsl. IloTeHuManbHas SHEprusi Tena, MOJHATOrO HaJ IOBEPXHOCTBIO 3EMIIH.
IToTrennmanpHas 3Heprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH U3MEHEHHS U COXPAaHEHUS MEXaHUYECKON YHEPIHH.

154.5.1.1. lemoHcTpanuu.
HaOmoneHne MeXxaHN4ecKoro JIBH)KEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCYETA.

CpaBHeHME TTyTEH U TPACKTOPUN JIBHKEHHS OJTHOTO U TOTO K€ TeJla OTHOCUTEIIHO Pa3HbIX
TEJI OTCYETA.

N3mepenne cKkopoCTy U YCKOPEHHUsI IPSMOJIUHENHOTO JBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKECHHUS.
Habnronenne nBrXeHHS Tela 10 OKPYKHOCTH.

Habntonenne MexaHMUECKUX SIBIICHUM, TPOUCXOAIINX B cucTeMe oTcuera "Tenexka" mpu
€€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUH OTHOCUTEIBHO KaOMHeTa PU3UKH.

H36J'II'0I[CHI/IG paBHOBECUS  TCII, CBO60,Z[HOI‘O naacHus, KoneOaHus MaATHUKa B
HHCPHUATIBHBIX CUCTEMAX KaK IMOATBCPKACHUC ITPUHIUIIA OTHOCUTCIIBHOCTH.

3aBUCHMOCTb YCKOPEHUS TEJIa OT €r0 MacChl M IEUCTBYIONIEH Ha HETO CHUJIBI.
Habutoienue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEll.

N3meHnenue Beca Tena npu yCKOPEHHOM JBHKECHUU.

[Tepenaya nmnysibca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUH TEJL.

CoxpaHeHne UMITyJIbca IPH a0COTIOTHO HEYIPYTOM B3aUMO/IEHCTBUU.
CoxpaHeHne UMIyJabca IPU YIIPYTroM B3aUMOJIEUCTBHUH.

HaGmronenne peak THBHOTO JIBHKECHHS.

COXpaHCHI/Ie OHCPTIUHU Ipu CBO60I[HOM naacHuu.



CoxpaHeHne SHepPruy Ipy ABUKCHHUU TeJa MO/ JCHCTBHEM MPYKUHBIL.
154.5.1.2. JlTabopaTopHbie paOOThI U OIBITHI.

KoHcTpynpoBanue TpakTa A pa3roHa U JajdbHEUIIEro paBHOMEPHOT'O ABM)KEHHUS ILIapUKa
WIN TENEXKKH.

Omnpenenenue cpeaHe CKOPOCTH CKOJBKEHHs Opycka WM JBHXKCHHS IIapuKa o
HaKJIOHHOH IIJIOCKOCTH.

OrmpezesieHUe yCKOPEHHsS Tejla NpU PaBHOYCKOPEHHOM JIBHKEHUU 1O HAKIOHHOM
MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM JBIKEHHH 0€3
HA4aJIbHOW CKOPOCTH.

[IpoBepka rumorTesbl: €ciii MpU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HadajabHOW CKOPOCTH
IIyTH OTHOCATCS KAK Psii HEUETHBIX YUCEN, TO BpEMEHA OJUHAKOBBI.

HccnenoBanue ABUKEHUS Tella, OPOLICHHOTO MOJT YIJIOM K TOPH30HTY.

HccnenoBanue 3aBUCUMOCTH CHITbI TPEHHSI CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.
Onpenenenne KO3GUITUSHTA TPSHHUS CKOJTBKCHHS.

OmnpeneneHne )KeCTKOCTH TPYKUHBI.

UccnepoBanue 3aBUCHUMOCTU CHJIBI YIIPYTOCTH, BO3HHUKAIOUIEH B MPYXHHE, OT CTEICHU
nedopMaluu NpyKUHBI.

Omnpenenenue pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JIBXKEHHUH TeJIa 1O TOPU30HTATILHOM
ITIOBEPXHOCTH.

Omnpenenenve paboOThl CWJIBI YOPYTOCTH MpH NOIBEME TIpy3a C HCHOIb30BAaHUEM
HEMOJIBYKHOTO U MOJBH)KHOTO OJIOKOB.

154.5.2. Mexaanyeckue KoiaeOaHus 1 BOJTHBEI.

KonebarenbHoe npukenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHUI: MEepHoJ, 4YacToTa,
amruintynaa. ['apmonnueckue koneOanus. 3aryxarolue KosiebaHus. BeiHyX1eHHbIe KOJeOaHusl.
Pe3onanc.

Matematuueckuil U IpyXKUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KosieOaTeIbHOM
JBHKEHUH.

Mexanunveckre BOJHBL. [IpomonbHble M momnepedHbie BOJHBI. CBOMCTBA MEXaHUYECKUX
BOJIH: WHTepdepeHuus u audpakuusg. [[nrHa BOJHBI U CKOPOCTH €€ PacCHpOCTPaHEHUS.
MexaHn4eckne BOJIHbI B TBEPAOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. PacnipocTpanenue u oTpaxkeHue 3ByKa. [ poMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHC B
akyctuke. WuppasByk wu ynpTpa3Byk. lcmomp3oBaHue yIbTpa3BykKa B COBPEMEHHBIX

TCXHOJIOTHUAX.

154.5.2.1. JleMoHCcTpanuu.



Habnronenue xoneGaHuil Tes MO 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habntonenue xonebaHuil rpy3a Ha HUTH U Ha IIPY’KUHE.

Habntonenne BBIHYXIEHHBIX KOJIeOaHUI 1 pe30HaHCca.

Pacnipoctpanenue npoJoiabHbIX U MONEPEYHbIX BOJIH (Ha MOJIENHN).

Habmronenne narepdepeHunu u Judpakiuy BOJIH HA IIOBEPXHOCTH BOJIBI.
HabntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTBI.

AKyCTUYECKUI pE30HAHC.

154.5.2.2. JlTabopaTopHbie paOOThI U OIBITHI.

Onpenenenre 4acToThl ¥ Mepro/ia KoneOaHuil MaTeMaTHYeCKOro MasTHUKA.
Omnpenenenue 4acTOThI U IEPHOAA KosleOaHUH NPYKUHHOI'O MassTHUKA.
HccnenoBanue 3aBUCMMOCTH NIEpUoAa KojeOaHU Tpy3a Ha HUTH OT JAJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUN MPYKUHHOI'O MasgTHUKA OT MACChl Ipy3a.

[TpoBepka HE3aBUCHMOCTH TepHoJa KOJIeOaHuil TPpy3a, MOJBEIIEHHOTO K JICHTE, OT MAaCChI
rpysa.

OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh NIEPHUO/IA KOJIEOaHUH MPYKUHHOTO MasiTHUKA OT
MAacChl Ipy3a U KECTKOCTH IIPYKUHBI.

N3mepeHue yckopeHust CBOOOIHOrO MaJeHUs.
154.5.3. DnexTpOMaraMTHOE MOJIE U AIEKTPOMArHUTHBIE BOJIHBI.

DNeKTPOMarHuTHOE ToJIe. DJIEKTPOMarHuTHhIE BOJIHBL. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJTH.
[IIxana 3neKTPOMarHUTHBIX BOJIH. MICIIOIb30BaHKE JIEKTPOMATrHUTHBIX BOJIH /1JI COTOBOM CBSI3U.
Pamnonokanmga. Kocmuueckast CBS3b.

OnexkTpoMarHuTHas npupoaa cBera. CkopocTb cBeTa. BoiaHOBBIE CBOMCTBa CBeETa:
uHTepdepeHus 1 TudpaKus.

154.5.3.1. lemoHCTpanuu.

CBoiicTBa 2JIEKTPOMATrHUTHBIX BOJIH.

WuTepdepenius u audpaxius cera.

154.5.3.2. JlabopaTopHbie paOOThI U OTBITHI.

N3ydeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.
[TpoBeaeHMe ONMBITOB IO HAOIOIEHNIO HHTEp(PEepeHIINH U TU(PAKIINHI CBETA.
154.5.4. CBeToBbI€ SIBJICHUS.

JlydyeBasg mozenb cBeTa M reomeTpudeckas ontuka. Mcrounuku ceera. lIpsMmonuueitHoe



pacnpoctpaHeHue ceeta. 3arMenus Connua u Jlynsl. Otpakenue ceera. [1nockoe 3epkaino. 3akoH
oTpakeHus cBeta. [locTpoenne n3odpaxxeHuil, chOpMUPOBAHHBIX 3E€PKATIOM.

[lpenomnenne cBera. 3akoH MpeloMieHHs cBeTa. [lomHOe OTpakeHHWEe CBeTa.
Hcronp30Banue MOTHOTO OTPAKEHUS B ONITHYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS CBSI3b.

Jlunza, xon nyudedr B nuH3e. Popmyna ToHKOH IWH3BL [locTpoeHWe W300paKeHUIA,
c(OpMUPOBAHHBIX TOHKOM JHH30M. Omnrtuyeckas cuctema (oToamnmnapara, MHUKPOCKONa U
Teneckona. I'na3 kak ontudeckas cucrema. bin3opykocTs U 1aJbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HptoTOHA. Cll0K€HUE CIEKTPaAIbHBIX 1IBETOB.
Hucnepcus cera.

154.5.4.1. leMoHcTpanuu.

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OtpaxeHnue cBera.

[TonyuyeHnne n300paxeHUil B IIIOCKOM 3€pKaJe.

IIpenomiienue cBera.

OnTHYecKHil CBETOBOI.

Xon nydeit B cobuparomieit muH3e.

Xop Jydell B pacCenBaroLIEeH JIMH3E.

[Tonmyyenue n300pa’keHU C MOMOLIBIO JIUH3.

[TpuHumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
Mogens rnasa.

Pa3noxxenue 6enoro ceera B CEKTp.

[Tonmy4yeHnue 6en0ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX L{BETOB.
154.5.4.2. JlabopaTopHbie paOOThI U OTBITHI.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHHS CBETOBOI'O JIy4a OT YIJla IaJCHUs.
N3ydeHnue cBoCTB M300pakeHuUs B IUIOCKOM 3€pKaie.

HccnenoBanue 3aBUCMMOCTH YIJla TIPEJIOMIIEHMS OT YIJIa TaJ€HUs CBETOBOIO JIyda Ha
rpaHuIe "BO3AYX - CTEKJIO".

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (HOKYCHOTO PaCCTOSTHUS M ONITHYECKON CHIIBI COOMparoei INH3HI.
OMnBITHI 1O Pa3NI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITE IO BOCIIpHATHUIO IBETA MMPECIAMETOB IIPU UX Ha6J'I}OJIeHI/II/I 4e€pe3 IBETOBLIC (i)I/IJ'II)TpI)I.



154.5.5. KBaHTOBBIE ABICHUS.

OmneiTel Pe3epdopna u mnanerapHas monaens aroma. Monens atroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PaguoaktuBHOCTh. Anb(a-, Oeta- u ramma-uziaydenus. CTpoeHHE aTOMHOTO fAIpa.
Hyknonnas mogmens aromHoro sigpa. M3otomsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noyiypacnaja aToMHbIX sfep. JleficTBue pagMOaKTUBHBIX HM3IYyYEHUN Ha JKUBBIE OPraHU3MBI.
3amuTa OT paJu0aKTUBHOTO U3JIy4YEHUS.

SnepHbie peakiuy. 3aKOHBI COXPAHEHUS 3apsAJ0BOIO U MAacCOBOTO YMCEN. DHEPrus CBs3U
aTOMHBIX sijiep. CBsi3b Macchl U 3HEpruu. Peakuuu cuntesa u aeneHus saep. McTouHnuku sHepruu
Connua u 3Be3a. SnepHast SHEpreTuka. JKOJI0rHuecKrue mpooIeMsbl siIepHON SIHEPTeTHKH.

154.5.5.1. lemoHCTpanuu.

CrieKTpbl H3ITy4SHHS U TIOTJIONICHHUS.

CriexTpbl pa3IMYHbIX T'a30B.

CriexTp BoIOpoIa.

Habmronenune TpexoB B kamepe Buibcona.

Pabora cyeTyrika HOHU3UPYIOIIUX U3TYICHUH.

Perucrpanus u3mydeHus: IpUPOIHBIX MUHEPAJIOB U MPOTYKTOB.
154.5.5.2. JlabopaTopHbI€ pabOTHI U OTBITHI.

HabnroneHne CrijionIHpIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanue TpeKkoB: M3MEpPEHHME SHEPrMM 4YacTUIBl IO TOPMO3HOMY MyTH (IO
dororpadusm).

N3mepenue paaroakTuBHOTO (OHA.
154.5.6. IloBTOpUTEIHLHO-0000IAIOIINNA MOTYJTh.

[ToBTOpUTENBEHO-00001IAIONINI MOAYIIB IPEAHA3HAYEH Ul CUCTEMAaTH3allMU U 0000IIeHUs
NpEeaAMETHOI'O COACPIKAHUA U OIIbITa ACATCIBHOCTH, HpI/IO6peT€HHOFO IIpU U3YUCHUU BCEIro Kypca
¢u3uKn yriayOJeHHOTO YPOBHS, a Takke JUIsl MOJATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY
9K3aMEeHY Mo (U3HKeE.

B nponecce nzydueHust JaHHOTO MOZYJISl PEAIU3YIOTCS U MOJIY4aroT JalbHEHIIee pa3sBUTHE
yueOHble JeHCTBUS, OOECHEeUMBAIOIINE JOCTHXKEHHE NPEIMETHBIX M  MeTalpeaMETHbIX
pe3yibTaToB 00y4eHHus, (POPMHPOBAHUE E€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: OOBSICHEHUE U
OIMCaHUE SIBJICHUN Ha OCHOBE NIPUMEHEHUs (PU3NUYECKUX 3HAHUM, HCCe0BaTeIbCKUE JeHCTBHS
(BBLABIKEHHME TUIIOTE3, IOCTAHOBKA IEJIM M IUIAHUPOBAHHE HCCIIEIOBaHMsS, aHAJIU3 JaHHBIX U
MOJIy4YE€HUE BBIBOJIOB).

[IpennoururensHOM GOPMOIT OCBOSHHS MOAYIIS SIBJISIETCS PAKTUKYM, IIPOTrpaMMa KOTOPOTo
BKJIIOYAET:

PCHICHUC 3a4a4, OTHOCAIINXCA K pa3JIMYHBIM pa3ZicjiaM U TCMaM KypcCa (I)I/ISI/IKI/I, B TOM YHUCJIC



3ala4, HHTCTPUPYIOIIUX COACPIKAHUC PA3HBIX Pa31CIOB;

BBITIOJTHEHHE JTAOOPATOPHBIX pabOT U ONBITOB (BKJIOYAst pabOThI U OMBITHL U3 MEpEeYHel K
paszenaM Kypca) B YCJIOBMSIX CAMOCTOSTEIBHOIO IUIAHUPOBAHUS MPOBEAECHUS HMCCIEAOBAHUSA,
BbIOOpa U 00OCHOBAHHUS METOJIa U3MEPEHHUSI BETUUNH, COOPKU IKCIIEPUMEHTATbHON YCTAaHOBKU;

BBITIOJTHEHUE TTPOOJIEMHBIX 3a/IaHUN MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa (3aJ1aHus 10
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH), B TOM YHCIIE 3aJJaHUI1 C MEXKIPEIMETHBIM COJIEPKaHUEM;

paboTy Hal TPYNIIOBBIMHU WU WHAMBUIYAILHBIME IIPOSKTAMU, CBSI3aHHBIMU C COJICPKaHUEM
Kypca (pU3HKH.

H3yuenne MOBTOPUTENHHO-0000MIAIONMIETO MOIYJISI MOXET 3aKaHYMBATHCS IMPOBEACHUEM
JUArHOCTHYECKON paboThl 3a Kypc (U3MKH YriyOJIeHHOrO YPOBHsSI, BKIIIOUAIOLICH 3alaHus
pPa3sHOrO YPOBHS CIIOKHOCTU. Pe3ynbTarhl BBINOJIHEHUS JAMAarHOCTHYECKOH pabOThl MOTYT
MOKa3bIBaTh CTENEHb TOTOBHOCTH 00y4YarOIIUXCsl K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢usznke, a TaKKe CBUJCTEIbCTBOBAaTH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4HOM
TPaMOTHOCTH.

154.6. [MnaHupyemble pe3ynbTaTbl OCBOEHUA (PU3MKM (YrnyOGneHHbIN
YypOBeHb) Ha YypOBHE OCHOBHOIO 06Llero o6pasoBaHus.

154.6.1. U3yuyenune (u3MKHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMpPaBICHO Ha
JOCTHIKEHHUE TMIHOCTHBIX, METAIIPEIMETHBIX M MPEJIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

154.6.2. B pe3ynbrate nzydeHus (U3MKU Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUS Y
oOyuaromierocst Oynyt c()OpMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIEC PE3YIIbTAThl B YACTH:

1) IIaTPUOTHYCCKOI'O BOCIIMTAHUA

MIPOSIBJIEHUE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (pusmueckoi
HaYKU;

LIEHHOCTHOE OTHOILIEHUE K IOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) Tpa’kJaHCKOT0 M TyXOBHO-HPABCTBEHHOT'O BOCTIUTAHMS:

TOTOBHOCTb K AKTUBHOMY YYaCTUIO B O6Cy>KI[CHI/H/I O6HIGCTB€HHO 3HAYUMBIX U 3THYCCKHUX
HpO6HCM, CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM ,Z[OCTI/I)KCHI/II\/'I (I)I/BI/IKI/I,

OCO3HAHUEC BAXKHOCTU MOPAJIbHO-3THUYCCKUX IMPUHIUIIOB B ACATCIBHOCTHU YYCHOI'O,
3) OCTCTUYCCKOI'O BOCIIMTAHUA:

BOCHPUATHE ICTETHUECKUX KayecTB (PU3NYECKOM HAyKU: €€ TapMOHHYHOI'O MOCTPOEHHS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTHU HAYYHOTO TTO3HAHUSI:

OCO3HaHME LIEHHOCTH (M3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTAa IO3HaHWS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIIEH COCTABIISIFOLIEN KYJIbTYPHI,

OpPHEHTAIMs] B JEATEJBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYYHBIX MpEJCTaBJIEHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS ITPUPOIBI;



pa3BUTHE HAYYHOU JTFO003HATEITLHOCTH, HHTEPECA K UCCIIEI0BATENBCKON e TEIbHOCTH,
5) dopMupoBaHUs KyJIbTYpbl 370POBbS U SMOIIMOHAIBHOIO OJIArOMOIYYHs:

OCO3HAHME IIEHHOCTH 0€301acHOro 00pasa KHU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BaXHOCTU MIpPaBHJI OE30MAaCHOTO MOBEICHUS Ha TPAHCIOPTE, Ha JIOPOrax, C AJEKTPUUECKUM U
TEIJIOBBIM 000pYZ0BaHUEM B JOMAIIIHUX YCJIOBHUSX;

c(OpMHUPOBAHHOCTH HaBbIKA peIIeKCHH, TPU3HAHKUE CBOETO MpaBa Ha OLIMOKY U TaKOTO e
IIpaBa y Ipyroro 4ejoBeKa;

6) Tpy/I0BOr0 BOCIIUTAHHUS:

aKTHUBHOE y4YacTHE€ B PEIICHUM NMPAKTUYECKUX 337134 (B paMKax CeMbd, 00pa30BaTeNIbHON
OpraHu3alliyi, HACEeNEeHHOI0 IIyHKTa, PpOJHOrO Kpasi) TEXHOJIOTHYECKOH M  COLMaIbHON
HaNpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIE M (PU3HMUECKUX 3HAHUIA;

MHTEPEC K MPAKTHYECKOMY U3YYCHUIO IPOeCcCHii, CBI3aHHBIX C (PU3UKOMH;
7) SKOJIOTUYECKOT'0 BOCIIUTAHHUS:

OpHUCHTAlMs Ha NpPUMEHEHUE (U3MYECKUX 3HAHMM I8 pEIICHUs 3a1ad B 00JacTh
OKPY’KaIOIIEeH Cpefibl, TJIAHUPOBAHUSI TTOCTYNKOB U OIEHKH MX BO3MOXHBIX TMOCJIEICTBHI st
OKPYKAaroIIel Cpeibl;

OCO3HaHUE TI100aTHbHOr0 XapaKTepa KOJOTHICCKUX MTPOOJIEM U TYTEH MX PEIICHUS;
8) amanTanuu K U3MEHSIOLUIUMCS YCIOBUSM COIIMAIbHOMN U IPUPOJAHOMN Cpebl:

HOTpC6HOCTI> BO B3aI/IMOIIeI>'ICTBPII/I IIpyu  BBIIIOJIHCHUN I/ICCJIGIIOBaHI/Iﬁ U TIIPOCKTOB
(bHSquCKOﬁ HAITPpaBJICHHOCTH, OTKPBITOCTDb OIIBITY U 3HAHUAM APYI'UX;

IOBBIIICHUEC YPOBHSA CBOCH KOMIICTCHTHOCTH 4UCpe3 NPAaKTUICCKYIO ACATCIIBHOCTD,

MOTPeOHOCTh B JOPMHUPOBAHUU HOBBIX 3HAHUH, yMEHUH (HOpMyIHUpOBaTh €U, TOHATHUS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

0CO3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3UKY;
IUTAaHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

CTPEMJICHUC aHAJIM3UPOBATH U BBIABIIATH B3aMMOCBA3U NTPHUPOIHI, O6H_ICCTBa 1 3KOHOMMKHU,
B TOM YHCJIC C UCIIOJIb30OBAHUEM (1)I/ISI/I‘~ICCKI/IX 3HaHI/II\/'I;

OLICHKa CBOMX JCWCTBUH C YYETOM BJIHUSHUS Ha OKPYXKAIOIIYI0 Cpedy, BO3MOXKHBIX
ri100aIbLHBIX TTOCIIEACTBHM.

154.6.3. B pesynbrare uzyueHust pusuku (yriyOJeHHbIH ypOBEHb) Ha YpOBHE OCHOBHOTO
obmero obpazoBaHusi y oOydaromierocs OyayT copMUpoOBaHBI METaNpeIMETHBIE PE3YIbTaThl,
BKJIIOYAIOIME T[103HABaTeJIbHbIE YHHMBEpCaJlbHbIE Yy4yeOHbIe JeMCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpcalbHbIE yueOHbIE IeUCTBUS, PETYISTUBHBIE YHUBEPCaIbHbIE yUeOHbIE 1eHCTBUS.

154.6.3.1. OBnasnenne yHuBepCaTbHBIMU YU€OHBIMU ITO3HABATEIbHBIMU JICHCTBUAMMU:

1) 6a30BbIE JIOTHYECKHE JCHCTBHUSA:



BBISIBIISIT M XapakTepU30BaTh CYIIECTBEHHbIE MpPHU3HAKH OOBEKTOB  (SIBICHUIN),
KJIacCUu(UIMpoBaTh MX;

BBISIBIIAITh 3aKOHOMEPHOCTH W IPOTHBOPEUYUS B PAacCMATpUBACMBIX (PAKTax, JaHHBIX H
HaOJIOACHUAX, OTHOCALIMXCS K (PU3HUECKUM SBIICHUSIM;

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3W IIpU H3YUCHUH (1)I/I3I/I‘-IGCKI/IX SIBIICHUN U
mponeccoB, IMPOBOAWTL BbIBOALBI C HCIOJbB30BAHUEM JCAYKTHUBHBIX W  HHIAYKTHBHBIX
YMO3aKJHO‘-IeHI/II7I, BBIIBUT'aTh THIIOTE3bI O B3aUMOCBA3AX (I)I/I3I/I‘-IGCKI/IX BCJIIMYHMH,

CaMOCTOSATENILHO BBIOMpaTh CIOCO0 permieHus yuyeOHO#M (u3nmdeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PEIICHUs, BHIOOpP Hambosiee MOIXOSIIET0 ¢ YYeTOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTCPHUECB).

2) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:
UCIIO0JIb30BaTh BOMPOCHI KaK UCCIICAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH TI0 CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (DU3MUYECKUIA
9KCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHUE (PU3MUECKOTO SBICHUS;

OLIEHUBATh HA TNPHUMEHUMOCTh M JOCTOBEPHOCTh WH(OPMAILMIO, TOIYYEHHYIO B XOJ€
UCCIIEI0BAHNS WIH DKCIICPUMEHTA,

CaMOCTOSITENILHO (OPMYJIHPOBATh 00OOIICHHUS U BBIBOJBI TIO PE3yibTaTaM IPOBEICHHOTO
HaAOII0/IEHUS, OTBITA, UCCIICIOBAHMUS,

[IPOrHO3UPOBaTh BO3MOXKHOE JalIbHENIIee pa3BUTHE (U3NYECKUX IMPOLECCOB, a TaKKe
BBIJIBUTATh TPEATNOJIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTAaX.

3) pabora ¢ nuHpOopMaIUeCi:

IPUMEHATh Pa3IMYHble METO/bl, MHCTPYMEHTHl W 3alpochl IpU IOUCKE U O0TOOpe
MH(pOpMallMU WIK JaHHBIX C YYETOM IPeII0KeHHON yueOHO! (hr3nueckoi 3a1auu;

aHAJM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIHIO PA3TUYHBIX BUIOB
1 GopM IpeJICTaBICHHUS;

OLIEHUBAaTh HAJIeKHOCTh HMH(OpPMAIMK O KPUTEPHUSAM, HPEIJIOKEHHBIM YUUTENIEM WIH
c(OpMyJIMPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITENIHO BBIOMpATh ONTUMAIBHYIO (GOpMY TMpeJcTaBleHUs HHGPOpMAlMU H
WUTIOCTPUPOBATh pelIaeMble 3a7aul HECIIOKHBIMU CXE€MaMH, JharpaMMaMi, MHOU rpadukoi u
UX KOMOUHAIMSIMU.

154.6.3.2. OBnaseHue yHUBEPCATbHBIMU YYEOHBIMU KOMMYHUKATUBHBIMU I€UCTBUSMU:
1) obuienwue:

B XOJIe 00CYKJIeHHs y4eOHOTO MaTepuaia, pe3yabTaToOB JaOOPaTOPHBIX PabOT W MPOECKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMON TEMbl U BBICKA3bIBaTh WJICH, HAIICTICHHBIC Ha
peleHre 3aa9u ¥ o Iep)KaHne OOIICHHS;

COTIOCTABJIATH CBOM CYKIEHUS C CY>KICHUSIMH IPYTUX YYaCTHUKOB JUAIOTa, OOHAPYKUBATh
pa3JIMYME U CXOJICTBO MO3UILINIA;



BBIPpAXKATh CBOIO TOUKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

MyOJIMYHO MPECTABIATh PE3YJIbTAThl BHITOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA).

2) COBMECTHasl IeITEIIbHOCTh (COTPYAHHYECTBO):

MOHMMATh W MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIMBUAYAJIbHOH pabOTHI MpH
pELICHUH KOHKPETHON (PU3UYECKOM TPpoOIeMBbl;

MPUHUMATh 1E€JTM COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BBIBAaTh JCUCTBUS 1O €€
JOCTHKEHUIO: paclpeliessiTh PO, 00CYKIaTh MPOLIECCHl U PEe3yJIbTaThl COBMECTHOM paboThl,
000011aTh MHCHHSI HECKOJIBKUX YEJIOBEK;

BBIIIOJIHATE CBOKO 4YaCTb pa6OTBI, A0CTHUrass Kad€CTBCHHOI'O pE3yljibTaTa II0 CBOEMY
HaIlpaBJICHUIO U KOOPAUHHPYSA CBOU Z[ef/'ICTBI/ISI C APYTMMHU WICHAMU KOMAaHbI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMII MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIHEHO
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

154.6.3.3. OBnajaeHre yHUBEPCATbHBIMU YU€OHBIMH PETYIATUBHBIMU 1€HCTBUAMMU:
1) camoopranuzanus:

BBISIBJIAT IIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOIIMX Ul peleHHs
(bu3nyeCKuX 3HAHMIA;

OPUEHTUPOBATbCSI B PA3IMYHBIX MOAXOJAX MPHUHATHUSA pelleHU (MHIUBHIyalbHOE,
IPUHITHUE PELLIECHUS B IPYIIIE, IPUHATUE PELICHUHN IPYIIION);

CaMOCTOATCIBHO COCTABJIATL aAJIrOpUTM PCHICHUA Q)HSquCKOI‘/'I 3aJadyu HWJIK IIJIaH
HCCICI0OBaHUA C YUEeTOM HMCIOIIUXCA  PECYPCOB n COOCTBEHHEBIX BOBMO)KHOCTGﬁ,
APTYMCHTUPOBATH MPEAIaracMbI€ BapHaHTBI peHleHHﬁ;

MIPOBOAUTH BHIOOP U OpaTh OTBETCTBEHHOCTH 3 PELICHHUE.
2) caMOKOHTPOJIb (pedaexcun):
JIaBaTh OLIEHKY CUTYAIlMH U MIPEJIarath TIaH ee U3MEHECHHUS;

OOBSICHATh NPUYUHBI JOCTIDKEHUS (HEIOCTHMIKEHHUS) PE3y/bTaTOB JEATENIbHOCTH, JaBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B AESITENHHOCTH (B TOM YHCIE B XOJ BBHIMIOTHEHHS (DU3HUECKOTO
WCCJICIOBAHMS WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHHUBIIUXCS CUTYyalluH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTATA LIETH U YCIOBUSIM.
3) SMOITMOHAIbHBIA WHTEIICKT:

CTaBUTh ce0s1 HA MECTO JIPYrOro YeJIOBEKa B XOJI€ CIIOpa WU TUCKYCCUHU Ha HAYYHYIO TEMY,
MNOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYTOro0.

4) npunsTHE CEOS U IPYTHX:



MIPU3HABATH CBOE MPABO Ha OIIMOKY MPH pelIeHNH (PU3NYECKHUX 3a/1a4 WIH B YTBEPKIACHUAX
Ha Hay4HbIE TEMBI M TaKOE K€ MIPaBO JPYroro.

154.6.4. IlpenMeTHble pe3yNbTaThl OCBOEHHS NPOTrpaMMbl 1O (u3uke (yriryOJeHHBIH
YPOBECHB).

154.6.4.1. IlpenmeTHbIe pe3ybTaThl OCBOCHUS MPOTPaMMBI 110 (PU3HUKE K KOHILY 00y4eHUs B
7 KJacce:

[IpenmeTHbie pe3ynbTaThl HA YIIIYyOJIEHHOM YPOBHE JIOJKHBI OTPakaTh C(POPMUPOBAHHOCTH
y 00y4aroUMxcsi YMEHMMI:

HUCITIOJIB30BATh ITOHATHUA: (1)I/I3I/I‘~I€CKI/IC U XUMHUYCCKUC ABJICHU, Ha6JHOI[eHI/Ie, 9KCIICPUMCHT,
MOJIeIIb, TUTIOTE3a, CAWHUIIBI (PU3UYCCKUX BEIUYMH, aTOM, MOJICKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEpAOE, JKHJKOE, Ta3000pa3HOE), MEXaHHYeCKOe JBIKCHHE (PaBHOMEpPHOE,
HEpaBHOMEPHOE, TPSMOJIMHEHHOE), TPACKTOpHs, paBHOJCHCTBYIOIIAs CHJ, Aedopmarus
(ympyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOUINECS COCY/IBI;

paznuuath siBneHus (auddysus, TErIoBoe NBU)KEHHE YaCTHUI[ BEIIECTBA, PAaBHOMEPHOE
JIBIDKEHUE, HEPABHOMEPHOE JIBI)KCHHE, MHEPITUS, B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEI
C 3aKpEIICHHOM OChI0 BpallleHU s, Iepeada 1aBlIeHus TBEPAbIMU TE€JIaMH, )KUIKOCTSIMU U ra3aMu,
aTMoc(epHoe JaBlIeHUE; TNIABAHUE TEJI, TPEBPALICHUS MEXaHNYECKON SHEPTHH) 110 OIMCAHUIO MX
XapaKTEpPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYCCKUX SBIICHUN B OKPYKAIOIIEM MHUpPE (B TOM
qrcie GU3NUECcKUe IBICHUS B IPUPO/IC: TIPUMEPBI IBUKCHUS C PA3TUYHBIMUA CKOPOCTSIMHU B )KUBOM
¥ HOXKUBOU MPUPOJIE, ICUCTBHE CHII TSHKECTH, TPEHUS, YIIPYTOCTH B IPUPOJIC U TEXHUKE, BIUSIHUC
aTMOC(EpHOTO JaBJICHUS HA JKUBOW OpraHM3M, IUIABaHUE PbIO, pblUard B TeJIe YEJIOBEKa), MPU
TOM TMEPEBOJIUTH TMPAKTHUECKYIO 33a7a4y B YYeOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOHCTBA
(mpu3HakK) GU3NYECKUX ABICHUH;

OIHMCHIBATh M3yYCHHBIC CBOWCTBA TEJN W (DU3MUYCCKUE SIBJICHUS, UCTOIB3YS (PU3NUICCKUE
BeIMYMHBI (Macca, 00beM, MJIOTHOCTh BEIIECTBA, BpEeMs, IMYTh, CPEAHSSI CKOPOCTh, CHIIA
YIIPYTOCTH, CHJIA TSDKECTH, BEC Teja, CHJIa TPEHHS, JaBJICHHE TBEPAOro Tela, aBJICHHE CTOJI0a
JKUJKOCTH, BBITAJIKUBAIOIIAS CHUJIa, MEXaHW4YecKas paboTa, MOIIHOCTh, IMJEYO0 CHUIIbI, MOMEHT
CWIBI, KOX((HUIIMEHT IOJIE3HOTO JICUCTBUS MEXaHW3MOB, KUHETHUYECKas M IOTCHIIMATbHAS
SHEprus), MPU OMUCAHUH MPABUIBHO TPAKTOBATh (PM3UYECKUI CMBICI UCIOIB3YEMBIX BEIMYUH,
X 0003HAYCHUS ¥ STUHUIIBI (PU3HUYECKUX BEIMYMH, HAXOAUTHh (POPMYITBI, CBA3BIBAIONINE TAHHYIO
(bu3NYECKYI0 BEIHUMHY C APYTUMHU BEITUYUHAMHU, CTPOUTH TpadUKH M3y4YEHHBIX 3aBHCHUMOCTEH
(UBHUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHHUS U MPOLECCHl, UCIOJb3Yys IpaBUiIa
CJIOKEHMsI CHJT (BJIOJIb OJHOM MpsiMOii), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (610ka), "30710TO€ MPaBUIO0" MEXaHUKHU, 3aKOH COXPAaHEHUsI MEXaHHYECKOU
SHEpruM, MpH OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa M 3alHChIBaTh €ro
MaTEeMaTU4YeCKOEe BBIPAKECHUE;

CTPOUTH TIPOCTHIE (U3NYCCKUE MOJIEIH PEAbHBIX OOBEKTOB, TPOIECCOB W SBIICHUH,
BBIICTISITh TIPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOICTBA OOBEKTOB, IMPOIIECCOB,
SIBIICHUH, IPUMEHSATh (PU3NICCKUE MOJICITH JIJIsI OOBSICHEHUS (PH3UIESCKHX MPOIIECCOB U PEIICHUS
yueOHBIX 3a7a4;

OOBACHATH (i)I/BI/I'-IeCKI/Ie ABJICHUSA, TPOUECChI U CBOMCTBa TCJI, B TOM YHCJIC B KOHTCKCTC
CI/ITyaL[I/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOT'O XapPaKTCpad, U PCIIAThb KAYCCTBCHHBIC 3a/la4l, B TOM



qrciie TPeOYIOUINE YUCICHHOTO OILIGHWBAHUS XapaKTEPHBIX 3HAYCHUH (PU3MYECKHX BEIHYMH,
BbIOMpaTh (U3UUECKYI0 MOJEIb, BBIBISATH MPUUMHHO-CIEACTBEHHBIE CBSA3M U BBICTPAUBATh
JIOTUYECKYIO0 IIETI0YKY PACCYKIEHUH C WUCIOJIb30BAaHUEM HW3YYCHHBIX CBOWCTB (DH3UUECKHX
ABJICHUH, PU3NYECKIE 3aKOHbI, 3aKOHOMEPHOCTU U MO/IEIIH;

pemats pacdeTHble 3amadu (B 2 - 3 JOEHCTBUS) MO HM3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas (U3NYECKYI0 MOJIEb C HCIOJIB30BAHUEM 3aKOHOB U (OPMYJ, CBS3BIBAIOIINUX
du3nyYeCKue BEIMYUHBI, 3allMCHIBATh KPATKOE YCJIOBHE U Pa3BEPHYTOE pEIICHHE 3a/adH,
BBISIBJISITH HEAOCTAIONIME WIM H30BITOUHBIE JaHHBIE, OOOCHOBBIBATH BHIOOP METOAA pPELICHUS
3a/1a4¥, MCIIOJIb30BaTh CIIPABOYHBIC NAaHHBIC, MPOBOJUTH MATEMAaTUYECKHUE MPEoOpa3oBaHUs U
pacueThl, OLEHUBATh PEATUCTHUYHOCTH TMOJYYEHHOTO 3HAUYECHUS (PU3NYECKOW BEIUYMHBI U
OTIPECIIATh PA3MEPHOCTHh (PU3NICCKOM BETUYHHEI, TOJIYICHHOH MPU PEIICHUH 3a/1a4U;

pacrno3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXHO PEHIUTh IMPU MOMOIIU (PU3UYECKHX METOAOB, U
npeiaraTh OPUEHTHUPOBOYHBIA CIIOCOO PEIICHUS, B OMHUCAHWU WCCIICIOBAHUS PACIIO3HABATH
IPOBEPSEMOE MPEINOoIoKEeHHE (TUIIOTE3Y), HHTEPIPETUPOBATD MOJIYUEHHBIH PE3yIbTaT;

MIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (DU3NYECKUX SIBICHUIN MM (PU3MUYECKUX CBOWCTB TEI
(muddy3us, TEMI0BOE pacUIMpPEHHE T'a30B, SBICHHEC WHEPIMH, H3MCHEHHUE CKOPOCTH TIpU
B3aMMOJICHICTBUM TeN, Tepefada MaBICHHUsS JKUIKOCTBIO W Ta30M, MPOSBICHUE JCUCTBUS
aTMOC(EPHOTO JIaBJICHHUS, JICHCTBHE MPOCTHIX MEXaHU3MOB): (POPMYIIUPOBATH IMPEANOIOKECHUE
(runote3y) 0 BO3MOXKHBIX pe3yJibTaTaX HaOJIO/IEHUH, CAMOCTOSTEILHO COOUPATh YCTAHOBKY U3
n30BITOYHOTO Habopa 060pyAOBaHUS U (HOPMYIHUPOBATH BHIBOJIBI;

[IPOBOAUTH TMpPSIMbIE U KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEIMYUH (paccTOSHHUE,
IPOMEXYTOK BPEMEHHU, Macca Teja, 00beM Teja, CHila, TEMIIEparypa, INIOTHOCTh >KUJKOCTH U
TBEPAOrO TeNa, CUIA TPEHUS CKOJIBKEHUS, MOaBICHUE BO31yXd, BBITAIKUBAIOLIAS CHIIA,
JIeMCTBYIOIAs Ha MOIPYKEHHOE B )KUJKOCTb TeJ0, KO3((UIIUEHT MOJE3HOr0 JeHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJH30BAHUEM AHAIOTOBBIX M IU(PPOBBIX MPHOOPOB, 0OOCHOBBIBATH BHIOOD
MeTOo/a U3MepeHus, (pUKCUpPOBaTh MOKa3aHUs NPUOOPOB, HAXOAUTh 3HAUYEHUE H3MEpsieMOM
BEJIMYMHBI C IOMOLIBIO YCPEIHEHUS PE3YJIbTaTOB CEPUM NU3MEPEHUIN U OLICHUBATh IOTPEIIHOCTh
U3MEPEHHUI;

MPOBOJIUTH HECJIOXKHBIE AKCIEPUMEHTAJIbHBIE HUCCIEIOBAHUS 3aBUCUMOCTEHN (DU3nyecKux
BEJIMYMH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBH)KYILIETOCS T€JNAa OT BPEMEHHU JBUKEHUS TENA, CUIIbI
TPEHUS CKOJBXKEHUS OT CUITBI HOPMAJIBHOTO JIaBJICHUS, KaueCTBa 00pa0OTKU MOBEPXHOCTEN TEN U
HE3aBUCUMOCTH CHWJIbl TPEHHUS OT IUIOUIAJAM CONPUKOCHOBEHHUSI TeJ, CHUJIbl YHNPYTrOCTH OT
VUIMHEHHS] TIPYKUHBI, BBITAJKUBAIONIEH CHJIBI OT 00beMa MOTPY)KEHHOW 4YacTh Teida U OT
TUIOTHOCTU JKUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBHUH TIaBaHUs TeJl, yCIOBUN paBHOBECHsI pblyara u 0JIOKOB): COBMECTHO C
yuuteneMm (GopMyIUpOBaTh 3aJady M TUIOTE3y HCCIEAOBaHUS, CAMOCTOSTENbHO TIaHUPOBATH
HCCJIEIOBAHHE, CAMOCTOSITEILHO COOMPATh IKCIIEPUMEHTAIBLHYIO YCTAHOBKY C MCIOJIb30BAaHUEM
WHCTPYKIIMH, MPEACTABIATh MOTyYeHHbIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BUAC TAOIUIl U
rpauKoOB, OIEHUBATH IMOTPEUTHOCTH, MPOBOAUTH BBIBOJIBI IO PE3YJIbTaTaM UCCIICI0BAHMUS;

coOnrofaTh TMpaBuUia TEXHUKH O€30MacHOr0 TpyAa mpu padbore ¢ 1TabOpaTOpHBIM
00opyI0BaHUEM;

yKa3bIBaTh MPUHIMIIBI JEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOLIAIONINeCs COCyibl, 0apoOMeTp, pbluar, MOABMKHBIA U HEMOJBUXKHBINA OJIOK,
HAKJIOHHAs IJI0CKOCTB;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB U



TCXHOJIOTUYCCKUX IMPOHCCCOB € HCIIOJB30BAHUCM HX OIIHMCAHHUA (B TOM 4YHUCJIC: IMOAIIMITHHUKU,
YCTPOMCTBO BOJIONIPOBO/IA, TUAPABIMYECKUH Mpecc, CuPOH, MAHOMETP, BHICOTOMED, TOPITHEBON
HACOC, apeoMeTp), UCIONBb3ys 3HAHUS O CBOMCTBaX (PU3MYCCKUX SIBICHUNW M HEOOXOIMMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

HCIIOJB30BATh CXEMbI H CXCMATHYHBLIC pI/ICYHKI/I I/I3y‘~I€HHBIX TCXHNUYCCKUX YCTpOﬁCTB,
HU3MEPHUTEIIbHBIX TPUOOPOB M TEXHOJIOTHUECKUX MPOLIECCOB MPH PEIICHUH Y4eOHO-TTPAKTUICCKUX
3a/1a4;

NPUBOJUTL MpUMEpbl  (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MNPaKTHYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWI B TOBCEJIHEBHOW JKU3HM JJIs oOecriedeHus 0e301macHOCTH
npu obOpamieHud ¢ MOpubopaMu W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbI U
cOOJII0OICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJICHUS B OKPY>KaIOILEH Cpele;

OCYILLIECTBIATh OTOOP UCTOUHUKOB MH(opManuu (uznyeckoro cogepkanus B MHTepHere,
CaMOCTOSITENIEHO (POPMYJIMPYSI TOUCKOBBIA 3alpoc, Ha OCHOBE MMEIOUIMXCS 3HAHUH M IyTeM
CpPaBHEHMs  pa3JIMYHBIX  HMCTOYHUKOB  BBIACHATH  HMH(OpPMAILUIO, KOTOpas  sBJSETCA
IIPOTUBOPEYMBOM UM MOXKET OBITH HEJOCTOBEPHOIA;

UCIOJb30BaTh NPU BBINOJHEHUH YYEOHBIX 3aJaHUi HAy4YHO-TIONYJSIPHYIO JHMTEpaTypy
(du3nyecKoro cojaep:KaHus, CIpPaBOYHBbIE MaTepuanbl, pecypchl ceTu HMHTepHeT, BianeTh
npreMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2 - 3
HUCTOYHUKOB HMHPOpPMAIUU (PU3NICCKOTO COACPKAHHSI, B TOM YHCJIC IyOJUYHO MPOBOJIUTH
KpaTKue COOOIEHUs O pe3ysibTaTaX MPOEKTOB UM Y4eOHBIX UCCIIEIOBAHU, IPH 3TOM TPaMOTHO
WCIIOJIb30BaTh M3YUYCHHBIN MOHSATUIHBINA ammapar Kypca (U3HUKH, COIMPOBOXKIATh BBICTYILICHUE
Mpe3eHTAlNEN;

IIpU BBIMOJIHEHUHM YYE€OHBIX IMPOEKTOB M HCCIEIOBAHUN pacmpenessTh OOS3aHHOCTH B
IpyIIie B COOTBETCTBHHU C IIOCTABICHHBIMH 331a4aMH, CJIeIUTh 32 BBHITIOJHEHUEM IUIaHa AeHCTBUH,
OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JIE€ATENBHOCTh TPYIIBI, BBICTPAaUBAaTh KOMMYHUKATHBHOE
B3aMMO/ICIICTBHE, YUUTHIBAsi MHEHHE OKPY KaAIOIINX.

154.6.4.2. [IpenmeTHbIE pe3yIbTaThl OCBOCHHS MPOTPAMMBI 110 PU3UKE K KOHIY OOyueHus B
8 kacce:

[IpenmMeTHBIE pe3yabTaThl HA YIITyOJIEHHOM YPOBHE JIOJIKHBI OTpakaTh c(hOPMUPOBAHHOCTh
y 00y4aroUIMxcsi YMEHMHI:

MCIOJIb30BaTh MOHATHSA (Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHE U aMOp(HbIE TeJa, HAChIIIIEHHbIN
UM HEHACBHILEHHBIM map, CcHocoObl W3MEHEHWs BHYTPEHHEHW JHEpPruM, AJIEMEHTapHbIN
JJIEKTPUYECKUI 3apsifl, IPOBOJHUKY, ITOTYIPOBOAHUKHU, TUDIEKTPUKHU, UCTOUHUKHU IIOCTOSSHHOTO
TOKa, 3JIEKTPUYECKOE U MAarHUTHOE TOJIs, ONITUYECKasi CUCTEMAa) U CUMBOJIMYECKUH S3bIK (PU3UKU
IPU PELICHNH YUeOHBIX U MPAKTUYECKUX 3a]1a4;

paznmuuaTh SBJICHHS (TETUIOBOE pacIiMpeHne (CKaThe), TeIJIOBOE€ pPaBHOBECHE,
MOBEPXHOCTHOE HATSHKCHHE, CMAauyWBaHWE, KANMWUISIPHBIC SBICHUS, UCIIApeHHE, KOHJICHCAIHS,
IUTaBJICHWE, KPUCTAJUIM3AIUs, KHIIEHHE, CII0COOBI Teruronepenadnd  (TeTUIONpPOBOAHOCTD,
KOHBEKIIMS, W3JIyUY€HHUE), TEIJIOBbIE TOTEPH, OSIEKTPHU3AIUs Tell, B3aHMMOJCHCTBHE 3apsJiOB,
HeﬁCTBHﬂ QJICKTPHUYCCKOI'0 TOKA, KOPOTKOC 3aMbIKAHHEC, B3aHMO)IeﬁCTBHe MAar"HuToOB, I[eﬁCTBHe
MarHUTHOTO TOJIsl Ha MMPOBOJHUK C TOKOM) IO OTIMCAHUIO MX XapaKTEPHBIX CBOICTB U HA OCHOBE



OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrno3HaBaTh MNPOSBICHUE U3YYCHHBIX (PU3NYECKUX ABJICHUN B OKPYXKAlOIIeM MUpPE (B TOM
yriciie (PU3MYECKUE SBICHUS B MPHUPOJIC: MMOBEPXHOCTHHIE M KAMWJUIIPHBIC SBICHUS B MPUPOJE,
KpUCTaIbl B mpupone, usnydenue ConHia, 3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl,
o0pa3oBaHUe pOCHI, TyMaHa, MHEsl, CHETa, JJIEKTPHUYECKHE SABJICHHS B aTMoc(depe, JIeKTPHIECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMiiu, Apei( MOIICOB, POJIb MATHUTHOTO TOJIS IS
KHU3HU Ha 3emiie, MOJISIPHOE CHSIHKE), TIPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B Y4EOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKHN) (PU3NUECKUX SBICHHUIA;

OIKCHIBATh M3yYCHHBIC CBOWCTBA TEN W (PUIMUYCCKUE SIBICHUS, UCTOIB3YS (PU3NUSCKUE
BEJIMYUHBI (TEeMIIepaTypa, BHYTPEHHSS SHEPrus, KOJUYECTBO TEIIOTHI, padoTa rasa, yaeiabHas
TEIIOEMKOCTh BEIIECTBA, yAeIbHas TEIUIOTA IUIABJICHHS, YACIbHAs TEIUIOTa MapooOpa30BaHuUs,
yJelbHAs TEIUIOTa CTOpPaHMs TOIUIMBA, KOA(PPUIIMEHT MOJIE3HOTO JCUCTBHUS TETUIOBOW MAIUHBI,
OTHOCUTEJIbHAS BIIAJKHOCTh BO31yXa, OJJIEKTPUYECKUN 3apsll, CHIa TOKA, JJIEKTPUUECKOE
HanpspKeHUe, COMpPOTUBIICHUE MpoBoaHKMKA, DJIC B 1eNU MOCTOSHHOTO TOKA, JIEKTPUUYECKOE
yZI€JIbHOE COMPOTUBIICHUE BEIIECTBA, pa00Ta M MOIIIHOCTH 3JIEKTPUUECKOTO TOKA), IPU ONMCAHUU
MPaBWIBHO TPAaKTOBAaTh (DU3MYECKUN CMBICI HMCHOJIB3YEMbIX BEIUYMH, HX OOO3HAueHUs U
eAVHHIBI (DU3WYECKUX BEIUYMH, HAXOIUTh (DOPMYIIbI, CBS3BIBAIONIUE MAHHYIO (DH3UYIECCKYIO
BEJIMUMHY C IPYTMMH BEJIMYMHAMHU, CTPOUTH TpapUKu M3YyYEHHBIX 3aBHCHUMOCTEH (DU3MUECKUX
BCJINYMH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHUE SBJICHUS U MPOLECCHI, UCIOJb3Ys OCHOBHbBIE
MIOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHHUS BEIECTBA, YPAaBHEHUE TEIJIOBOIO
OanaHca, 3aKOH COXpAaHEHMs 3JIEKTPUYECKOTo 3apsja, 3akoH KysaoHa, MpUHIMI Cyneprno3uLuu
DIIEKTPUUYECKUX MoJieH, 3akoH Oma Uit ydactka memnu, npaBwia Kupxroda, 3akon Oma s
nojaHOM uenu, 3akoH JDxoyns-JIleHna, 3aKOoH COXpaHEHHMs SHEPruu, IpU 3TOM pas3inyarhb
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BBIPAKCHNUE;

CTPOUTH TPOCThIC (HU3UYECKHE MOJEIIM PEATbHBIX OOBEKTOB, IMPOILECCOB U SIBJICHUIA,
BBIJICTISIT TIPU OTOM CYIISCTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB, IPOIIECCOB,
SIBIIEHUH, TPUMEHATh (PU3NYECKUE MOJICTH sl 0ObACHEHUS (PU3NUECKHX MPOILIECCOB U PEIlIeHUs
y4eOHBIX 3a7a4;

OOBSCHATH (U3NYECKUE SIBJICHUS, MTPOLIECCHl U CBOMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
chyauHﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, U PCIIaTb KAYCCTBCHHBLIC 3aJla4yv, B TOM
qrcie TPeOYIOUIe YUCICHHOTO OLIEHWBAaHUS XapaKTEPHBIX 3HAYEHUH (PU3NYECKHX BEIHYUH,
BI)I6I/IpaTB (1)I/ISI/I‘ICCKYIO MOZCIIb, BBIABJIATHL NPHYMHHO-CICACTBCHHBIC CBS3WM M BBICTPAHMBATDH
JIOTUYECKYIO0 IIETIOYKY PacCyKIEHH C HCMOJIb30BaHWEM HW3YYEHHBIX CBOWCTB (PU3MUECKHX
SIBJICHHUH, PU3NUECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U MOJICIICH;

pemaTh pacueTHbIe 3a7auu (C MCIOJIb30BAaHUEM 2 - 3 ypaBHEHHi) 10 M3y4aeMbIM TeMaM
Kypca (u3uku, BbIOMpas (U3MYECKYI0 MOJENIb C HCIOJb30BAaHMEM 3aKOHOB M (opMmydl,
CBSI3BIBAIOIIMX (PU3MUYECKHE BEIMUYMHBI, 3alIMCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pEIIeHUE
3aa4yy, BBIABJIIATH HEOOCTAIOIINUE WJIN N30BITOYHEIE JaHHBIC, 000CHOBBIBATE BI)I60p METOaa
pelleHusl 3aJayd, MCIOJIb30BaTh CIPABOYHBIE [aHHBIC, IPUMEHITh METOJBl AHAIM3a
pa3MepHOCTEll, HCIOJIb30BaTh  rpaduyueckue METOAbl  pelleHus  3ajad, MPOBOAUTH
MaTeMaTHYecKue MpeoOpa3oBaHUsi M pacueThl, OLIEHUBATh PEATMCTUYHOCTH IOJY4YE€HHOTO
3HaYeHUs] (U3MYECKON BEIMYMHBI U ONPEAeNsiTh pa3MEepHOCTh (PU3UUECKONW BETUYHHBI,
MIOJIyYEHHOMU NPH PELIEHUH 3a]1a4H;

pacrio3HaBaTb HpO6J’IeMI)I, KOTOPBIC MOXXHO PCHIUTE IMPHU IMMOMOIIN cbmnqecxnx METOJ0B, U
npeajiaratb OpHGHTHpOBO‘-IHBIﬁ CII0co0 peliCHusA, B OMNHUCAHUU HCCICAOBAHHA PaCllO3HABATH



IIPOBEPSEMOE IIPEIT0JIOKEHNE (TUIIOTE3Y), HHTEPIPETUPOBATD MTOJIyYEHHBIN PE3YJIbTaT;

MPOBOANTH OMBITHI 10 HAOTIONCHHUIO (PU3UUECKHUX SIBICHUN WM (PU3UYECKUX CBOMCTB TN
(KanmuJUIIpHBIE SIBJICHUS, 3aBUCUMOCThH JaBJICHUS BO3AyXa OT €ro o0beMa M TEeMIEpaTyphl,
CKOPOCTHM TpOIIeCCa OCTHIBAaHHMA (HArpeBaHWs) IpPH HU3IYYCHHH OT IBeTa H3JIydaromen
(TorjomanIei) MOBEPXHOCTH, CKOPOCTh HCHApEHHs] BOJABI OT TEMIIEPATyphl KHUIKOCTH M
IUTOLIa I €€ TMOBEPXHOCTH, 3JCKTPH3aLMUs TET W B3aUMOACHCTBHE AIICKTPHUECKHX 3apsioB,
B3aMMOJICHICTBUE TIOCTOSHHBIX MAarHMWTOB, BU3YyaJH3allMs MAarHUTHBIX TOJEH MOCTOSHHBIX
MarHuTOB, JICHCTBUS MAarHUTHOTO MOJS HAa NPOBOJHHMK C TOKOM, CBOWCTBA 3JEKTPOMArHuTa,
CBOMCTBA AJIEKTPOIBUraTENsl IOCTOSIHHOTO TOKA): (POPMYJIMPOBATh IIPOBEPIEMOE IIPEANIOTI0KEHUE
(rumote3y) 0 BO3MOXKHBIX Pe3yJbTaTax HaOIOACHUH, CAMOCTOATEILHO COOMPATh YCTAHOBKY 3
U30BITOYHOTO HaOOpa 000pyI0BaHMS, OMMCHIBATH XOJI OIBITA H (DOPMYIHPOBATH BBIBOIBL;

IIPOBOJUTh MpsIMbIE M KOCBEHHbIE M3MEpeHMs (U3MUYECKHX BEJIWYMH (TeMIeparypa,
OTHOCHUTEJIbHAsl BJIAXHOCTb BO3AYyXa, CWJIa TOKAa, HANpPSIKEHUE, YAENIbHAas TEIUIOEMKOCTb
BEIIIECTBA, COINPOTHBIIEHUE IPOBOJHUKA, paboTa M MOLIHOCTh 3JIEKTPUUYECKOI'O TOKa) C
UCTIOJIF30BaHUEM aHAJIOTOBBIX U HU(PPOBBIX IPUOOPOB, 000CHOBBIBATH BEIOOP METOIa H3MEPEHHUS,
(buKcupoBaTh MOKa3aHUs NMPUOOPOB, HAXOIUTh 3HAYEHUE HM3MEPSIEMOIl BEIMUYMHBI C MOMOLIbIO
YCPEIHEHMS pE3yJIbTaTOB CEPUU U3MEPEHUM 1 OLIEHUBATD MTOTPEIIHOCTh U3MEPEHUI;

OpOBOAUTL OSKCICPUMCHTAJIbHBIC HCCICOAOBAHUA 3aBHCHMOCTEH (1)1431/1%01(1/1)( BCINYHH
(BaBI/ICI/IMOCTI) AaBJICHUSA BO3JyXa OT €ro o0beMa u Harp€BaHuid WJIN OXJIAKACHUA, UCCIICIOBAHUC
SIBJIEHUSA TEIJI000MEHa Inpun CMCIIMBAaHHUH XOJ'IO,Z[HOﬁ u FOpH‘I@fI BOJBI, 3aBHCHMOCTH
COIIPOTUBJICHUA IMPOBOAHUKA OT C€ro IJIWHBI, IUIOMAAW MOINCPEHHOr0 CCUYCHHUA W YACIBbHOI'O
COIIPOTUBJICHHA BCIICCTBA IIPOBOJHHMKA, CHUJIBI TOKaA, IIPOTCKANOIICIO 4YCpPe3 IIPOBOAHHK, OT
HAIMpsKCHUA Ha ITPOBOAHUKE, UCCICIOBAHUC ITOCIICAOBATCIBLHOI'O U MAapaICIIbHOT'O COCIMHCHHI
HpOBOI[HI/IKOB)I COBMCCTHO C YUYHUTCIIEM (1)OpMy.]'II/IpOBaTB 3ala4y W THUIIOTC3Yy HUCCIICAOBAHUA,
CaMOCTOATCIIbHO INIAHUPOBATH UCCICAOBAHNUEC, CAMOCTOATCIBLHO CO6I/IpaTI) SKCIICPUMCHTAJIbHYIO
YCTAaHOBKY € HCIIOJIB30BAHUCM HMHCTPYKOUH, TMPCACTABIATL IOJIYUYCHHBIC 3aBUCHUMOCTH
(1)I/I3I/III€CKI/IX BCJIMYHMH B BUJC Ta6JII/III )51 I‘pa(l)I/IKOB, OLCHUBATH NOTPCIIHOCTH, IPOBOAUTH BBIBO/IbI
110 pe3yJibTaTaM HUCCIICAOBAHUA;

coOmro1aTh MpaBuiia 6€30MacHOro Tpyaa mpu padboTe ¢ 1adbopaTopHBIM 000pYAOBaHUEM;

XapaKTepu30BaTh MPUHIUIBI ASHCTBHUS U3YYEHHBIX NMPHOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTMYECKHX ITPOLIECCOB C MCIIOJIb30BAHUEM UX ONMHMCAHMSI (B TOM UHCJIE: CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETD, TapoBasi TYpOMHA, aMIIEpPMETP, BOJIBTMETP, CYETUUK IEKTPHUUECKON SJHEPTUH,
AIIEKTPOOCBETUTENbHbIE  NPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOPHl  (IpPUMEpHI),
NPEJOXPAaHUTENN U UX NPUMEHEHHE B OBITY M TEXHUKE, IPUMEHEHHUE MOCTOSHHBIX MarHUTOB,
AIIEKTPOMAarHUTOB, 3JIEKTPOJABHUIaTeNlb IOCTOSHHOTO TOKAa), HCIOJIb3YyS 3HAaHUS O CBOMCTBax
bu3nUecKux sSBICHUN, HEOOXOUMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOIICTBA U U3MEPHUTENIbHBIE TPUOOPHI 10 CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHET0 CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKUX Lenei ¢
MIOCJIEIOBATEIbHBIM UM IIApaUICIbHBIM  COCIMHEHMEM DJIEMEHTOB, pas3jivydas YCJIOBHBIE
0003Ha4YeHHsI JIEMEHTOB JIEKTPUUECKUX IENeH, UCIIONb30BaTh CXEMbl M CXEMaTUUHbIE PUCYHKU
U3YYEHHBIX TEXHUUYECKUX YCTPOICTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTHUYECKUX MTPOLIECCOB
IIPU pelIeHNU y4eOHO-TIPaKTUUECKUX 3aay;

NPUBOAUTH TNpHUMEpPHl  (HAXOAWTH MHGOPMAIMIO O MPUMEpax) MPAKTHUYECKOrOo
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM JKU3HU JUIsl oOecnieueHus 0e30MacHOCTU
npu oOpalieHuu ¢ MpudopaMM U TEXHHUUYECKUMH YCTPOMCTBAMHM, COXpPAHEHHs 30pPOBbS U



COOIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpene;

OCYIIECTBIATh MNOUCK uHpopManuu B VIHTepHETe, camMOCTOSATENbHO (QOPMYIUPYS
MOMCKOBBIH 3aMpOC, HA OCHOBE UMEIOIIMXCS 3HAHUN U CPaBHEHUS JOTOJHUTEIbHBIX HCTOYHUKOB
BBIICTISATH HHPOPMAIIIO, KOTOPAs SABJISETCS IPOTUBOPEUUBOM UM MOXKET OBITH HEZOCTOBEPHOIA;

UCTOJIb30BAaTh IPH BBHITOJHEHUH YYEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JIUTEPATypYy,
CIPAaBOYHBIE MaTepHallbl, pecypcbl ceTd VIHTepHeT, BIaJeThb NPUEMAMH KOHCIIEKTMPOBaHUS
TEKCTa, mpeoOpa3oBaHusi HHPOPMALIUN U3 OJHOW 3HAKOBOM CUCTEMBI B APYTYIO;

co3/laBaTb COOCTBEHHbIE IIMCbMEHHBIE U KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, B TOM YHCIIE MyOIMYHO MPEACTABIATH PE3yIbTaTh
IIPOEKTHOM WJIM HCCIIEN0BATEIbCKOM JESATEIBHOCTH, IPH 3TOM TIPaMOTHO HCIIOJIb30BaTh
W3y4CHHBIN MOHATUHHBIN anmapar Kypca (pu3uKu, COMPOBOXKIATh BBICTYIICHHE MTPE3CHTAIIHEH;

IpU  BBIMNOJHEHUH YYEOHBIX TPOEKTOB U HCCIENOBaHUN (PU3UUYECKHX MPOILIECCOB
pacnpeneNaTh 00S3aHHOCTH B TPYIITIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33JJa4aMH, CICAUTH 32
BBIMIOJTHEHHEM IUTaHA JAEUCTBUH M KOPPEKTUPOBATH €ro, OLIEHHWBATh COOCTBEHHBIH BKJIad B
JIeSATEeILHOCTH TPYIIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, POSIBIISASI TOTOBHOCTh
pazpemiath KOHQIUKTHIL.

154.6.4.3. [IpenmeTHbIE pe3yIbTaThl OCBOCHUS IPOTPAMMBI 110 (PU3HUKE K KOHITY 00y4eHUs B
9 kiacce:

[IpenmeTHbIe pe3ynbTaThl Ha YIITYOJIEHHOM YPOBHE JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD
y 00y4aroUIMXcsl YMEHUHI:

HCIOJIb30BaTh MOHATUS (CUCTEMA OTCUETa, OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHMUS,
HEBECOMOCTb W MEpEerpy3Kd, LEHTP TSHKECTH, MEXaHWYEeCKHE BOJIHBI, 3BYK, MH(pa3Byk u
YJIBTPa3BYK, 3JIEKTPOMArHUTHBIEC BOJIHBI, PEHTTEHOBCKOE M3JIy4EHHUE, KA 3JIEKTPOMAarHUTHBIX
BOJIH, ICTOYHHUKH CBETa, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPbI HCITYCKAaHUS M MOTJIOIIEHHS,
anbQa-, OeTa- M ramMma-u3Iy4deHMs, M30TONbBI, SJEpHas M TEPMOSJIEpHAs DSHEPreTuKa) u
CHUMBOJIMUYECKHH A3bIK (PU3UKU NPU PELICHUH YIeOHBIX U MPAKTHUECKUX 3a]1a4;

pa3nuuath SBJIEHHUS (paBHOMEpPHOE M HEPAaBHOMEPHOE MPSMOJIMHENHOE JBUXKEHHUE,
PaBHOYCKOPEHHOE TMpPsIMOJIMHENHHOE JBU)KEHHE, CBOOOAHOE TaJeHHe TeJ, JBHXKEHHE II0
OKPY’KHOCTH, BSaHMOHeﬁCTBHe TCJI, PaBHOBCCHC MaTepHaHBHOﬁ TOYKH, PCAKTUBHOC JIBUIKCHHC,
HEBECOMOCTh, KoJieOaTeNlbHOE [BM)KEHHE (TapMOHHUYECKHE, 3aTyXalolllUue, BBIHYX/ICHHbIE
KoieOaHusl), PE30HAHC, BOJHOBOE JIBWKEHUE (paclpoCTpaHEHHE U OTpak€HUE 3BYKa,
uHTephepeHIMsT U JUQpakuus BOJH), NPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHUE U
IpeJIOMJIEHUE CBETA, TIOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3JIo’KeHHE OeIOoro CBETa B CIIEKTP
U CJOXEHHME CIEKTPAJIbHBIX IIBETOB, €CTECTBEHHas paJUOAKTUBHOCTh, BO3HMKHOBEHHE
JIMHEHNYIATOTO CIICKTpa I/I3J'Iy‘-IeHI/I$I) I10 OIMMCAHUIO X XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NYECKUX ABJICHUHN B OKpYXKaloIleM MUpE (B TOM
yucie (usnueckue sBICHHUS B MPHUPOJE: NPUIMBBI M OTJIMBHL, ABMKeHHE IaHeT ColHeuHoU
CHUCTEMBI, DPEAKTUBHOE JBM)KCHHE JKUBBIX OPTraHU3MOB, BOCHPHUATHE 3BYKOB JKHBOTHBIMHU,
3EMJIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IIYHAMU, 3X0, LIBETA TEJI, ONITUYECKUE SIBJICHUS B IIPUPOJE,
OHoJoruueckoe JecTBHE BHUAMMOIO, YJIbTPa(HOIETOBOIO M PEHTTEHOBCKOTO W3IY4YECHUH,
€CTEeCTBEHHBIHN paOaKTUBHBIN (POH, KOCMUUYECKHE JTyYH, paAMOaKTUBHOE U3Ty4E€HUE PUPOIHBIX
MUHEPAJIOB, JEHCTBHE paJUOAKTHBHBIX M3IYYEHUH Ha OpraHu3M 4YeJoBeKa), IMpH 3TOM
NEePEeBOIUTh MPAKTUYECKYIO 33J]auy B YUeOHYIO, BBIJICNIATh CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKH)



(bu3nUeCKuX SBICHUIA;

ONMCHIBATh M3yYCHHBIE CBOMCTBA TeN W (PU3UYECKUE SIBICHUSA, UCHOIB3YS (PU3NYECKUE
BEJIMYMHBI (CPEAHsISl U MTHOBEHHAsl CKOPOCTb TeJla IPY HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHUE,
MEepEMENICHUE [PU PABHOYCKOPEHHOM NPSAMOJIMHEMHOM JBWKEHUHU, YIJIOBAas CKOPOCTb,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHIIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOIO MaJIeHUs, BEC Tela, IIEHTP TSHKECTH TBEPAOro Tella, UMITYJIbC Tela, UMITYJIbC CUJIbI,
MOMEHT CHJIbI, MEXaHWYeCcKask paboTa 1 MOIIHOCTh, TOTEHIAIbHASI DHEPTUS TeJa, MOTHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, MOTEHLUAIbHAS YHEPTUsl C)KATOM MPYKHUHBI, KUHETUYECKas SHEpPrus,
II0JIHAs MEXaHW4YecKas 3HEprus, MEepUoJl U 4YacToTa KojeOaHui, Nepuoj MaTeMaTUYecKOro U
NPYKWUHHOI'O MasTHHUKOB, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCThb CBETAa,
1oKa3aresab NPeTOMIICHUS CPEebl), IPU ONMCAHUU TPABHIBHO TPAKTOBATh (PU3UYECKHUI CMBICI
UCIOJIb3YEMBIX BEJIMYUH, MX OOO3HAYEHHUS U EAUHHUIBI (U3MYECKUX BEIWYUH, HAXOIUTh
(bopMyIbl, CBS3BIBAIOLINE MAaHHYIO (DU3NYECKYIO BEIWYHHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DPU3MUECKUX BEJIUYUH;

XapaKTepu30BaTh CBOMICTBa Tel, (PU3UUECKUE SIBJIICHUS U IPOLIECCHI, UCIONIb3Yys 3aKOH
COXPaHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHSI, MPUHIIMII CYEPHO3UIUU CHJI, TPUHIUI
oTHOcuTeNbHOCTH ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMIIYJIbCa, TEOPEMY O
KMHETUYECKO 3Hepruu, 3akoH ['yka, 3akoH bepHysuin, 3aK0HbI OTpaKeHHsI M TPETOMIICHUS CBETA,
(dopMyily TOHKOHM JIMH3bI, TUIAHETAPHYIO MOJIEJIb aTOMa, HYKJIOHHYIO MOJEIb aTOMHOTIO S7pa,
3aKOHBI COXpPaHEHHUS 3apsiIOBOT0 M MAacCOBOTO YHCENl MPH SIEPHBIX PEaKIUsAX, MpPU ITOM
pa3nuyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE BBIPAKCHNUE;

CTPOUTH (PU3NUYECKHUE MOJCIIH PEAThbHBIX 0O0BEKTOB, MPOIIECCOB M SIBJICHHUM, BBIACIAThH TPH
ATOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, MPOLIECCOB, SIBICHUN, TPUMEHSThH
buznueckue Moenu Uit 00bICHEeHUs (PU3MUECKUX MPOLIECCOB U PEIICHUS YyUeOHBIX 3aa4;

OOBSICHATH (PM3UUECKUE SBICHHS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE B KOHTEKCTE
CUTyaluil NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, W pellarb KayeCTBEHHbIE 3aladd, B TOM
yhclie TpeOyrollue YHUCICHHOrO OIEHMBAHMS XapaKTePHBIX 3HAYCHUN (U3MYECKUX BEJIMYMH,
BBIOMpATh (PU3NYECKYI0 MOJIENb, BBIABIATH MPUYUHHO-CIIEACTBEHHBIE CBSI3M U BBICTPaMBATh
JIOTUYECKYIO0 LENOUYKY pacCyKIEeHUN U3 2 - 3 IaroB ¢ UCIHOJIb30BAaHUEM HM3yUEHHBIX CBOWCTB
bu3nuecKux sSBICHUN, GPU3NUIECKUX 3aKOHOB, 3aKOHOMEPHOCTEN 1 MOJIENeH;

pelmars pacueTHble 3aJayd IO M3y4yaeMbIM TeMaM Kypca (U3HMKH, BBIOUpas
COOTBETCTBYIOLIYIO (PU3HUECKYIO MOJIEb C UCIOIb30BAHUEM 3aKOHOB U (POPMYJI, CBA3BIBAIOIINX
¢u3nyeckue BEIWYUHBI, 3alMCHIBAaTh KpPAaTKOE YCJIOBHE U pa3BEpHYTOE pEUIeHHE 3a/adH,
BBISBIISATh HEIOCTAIOLINE WM U30BITOYHBIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOA pEIICHUsS
33/1a4M, MCIOJIb30BaTh CIIPABOYHBIE JAHHBIC, MPUMEHATh METOJbl AHAIM3a PA3MEPHOCTEW,
UCMOJb30BaTh IpaMuecKue METOJIbl pelleHus 3a7ad, MPOBOAMTH MaTeMaTHYeCKue
peoOpa3oBaHus U pacyeThbl, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOIO 3HauYeHUsl (pusmueckoin
BEJIMYMHBI M ONPEAETATh PasMEpHOCTh (U3UYECKOM BETMYMHBI, MOJTYYEHHOW NpU pPELICHUU
3a/1a4y;

pacro3HaBaTh Mpo0IeMbl, KOTOPbIE MOXKHO PEIIMThH MPH MOMOLM (U3NIECKUX METO/0B, U
npejyiaraTh OpUEHTHUPOBOYHBIM CIIOCOO pEleHHUs, B OMHCAHUU HCCIIEIOBaHMS pPaclo3HaBaTh
IIPOBEPSIEMOE MPENIOJIOKEHHE (TUIIOTE3Y), OLEHUBATh IPABWIBHOCTH IOPSJKAa IMPOBEICHUS
WCCIIEI0BAHMS, HHTEPIIPETUPOBATH NOJYYEHHBIN PE3YIIbTAT;

IMPOBOAUTD OIIBITHI I1O Ha6J’IIOI[eHI/IIO (I)I/I3I/I‘-ICCKI/IX SIBIICHUI WU (I)I/I3I/I‘-ICCKI/IX CBOICTB Tell
(HSy‘IeHI/Ie BTOpPOIro0 3aKoHa HI)IOTOHa, 3aKOHAa COXpPAaHCHUS OHEPruM, 3aKOHa COXPaHCHUA
HMITYJIbCA, JIeficTBHE 3aKOHA BepHy.TIJ'II/I U1 BOBHUKHOBEHHE II0JbEMHOM CHIIBI KpblJia, 3aBUCUMOCTDb



nepuoAa KoyieOaHWi TPYXKMHHOTO MasTHHKA OT MAacChl Tpy3a U IKECTKOCTH TPYKUHBI U
HE3aBUCHMOCTbh OT aMIUIMTYAbl MalbIX KoJIeOaHWH, MPSIMOJIMHEHHOE PaclpOCTpaHEHHUE CBETa,
pasyiokeHue Oeyoro cBeTa B CHEKTp, M3yYCHHE CBOWCTB M300paKCHHUs B IUIOCKOM 3epKaje U
CBOICTB M300pakeHUs MpeIMeTa B COOUparoIei J1H3e, HA0MI0ACHUE CIUIONIHBIX U TMHEHYaThIX
CIIEKTPOB U3Iy4eHUS): (POPMYITHPOBATH MPOBEPSIEMOE MPEATIOIOKEHHE (TUIIOTE3Y) O BO3MOKHBIX
pe3ynbTaTax HaOIIOJEHUI, CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY M3 HM30BITOYHOTO Habopa
000py/I0BaHUsl, ONUCHIBATH XOJI OMBITA ¥ (POPMYITHPOBATH BHIBOIBL;

MIPOBOJIUTH MTPH HEOOXOIUMOCTH CEPHUIO TPSMBIX U3MEPEHUH, OTIPENIEIsisl CpPEHEe 3HAUCHUE
U3MEpSEMO BEJIMYMHBI M ONPEACIisis MOTPEIIHOCTh PE3yabTaTOB MPSAMBIX H3MEPEHUH,
000CHOBBIBATH BBIOOP CrIoco0a U3MepeHusl (M3MEPUTEIBHOTO MPUO0opa);

MIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEITHMUUH (CPEIHss CKOPOCTh M YCKOPEHHE
TeJa MPHU PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO MaICHHUS, JKECTKOCTh MPYKUHBI,
KOO(PQHUIUEHT TPEeHHUs] CKOJIbXECHHS, MEXaHW4YecKas pabdoTa W MOIIHOCTh, YacTOTa M IEPUOJ
KoJIeOaHWH MaTeMaTUYECKOrO M MPYKUHHOTO MasSTHUKOB, (JOKYCHOE PAacCTOSIHUE COOMparoIei
JIMH3BI U €€ ONTHYECKas CHIIA, PaAHOaKTUBHBIN (DOH) C UCTIOIB30BAaHUEM aHATIOTOBBIX U IIU(PPOBBIX
pruOOpPOB: 0OOCHOBBIBATH BBIOOP METOA H3MEPEHUS, ITUNIAHUPOBATh H3MEPEHHSI, CAMOCTOSTEIBHO
COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, BBIUYUCIIATh 3HAYCHUE BEIMYMHBI U aHAIN3UPOBATH
HOJTy4eHHBIE PE3YJIbTAThI, OLICHUBAs MOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHHIA;

MPOBOJIUTH JKCIEPUMEHTAIBHBIE MCCIECIOBAHUS 3aBHCUMOCTEM (U3HUYECKUX BEIUYHH
(3aBUCUMOCTh MYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBMKEHHHM 0€3 HadallbHOH CKOPOCTH,
3aBUCHUMOCTD CHJIBI TPEHHSI CKOJIBXKEHHUS OT CUJIbI HOPMAJIBHOTO JIaBJICHUs, TIEpHOia KoJeOaHuit
MaTeMaTHUYECKOTO MasTHHKA OT JJIMHBI HUTH, OINpPEAEJICHHE YCKOPEHHUs CBOOOJHOTO MaJleHus,
MCCJIEI0BAHNE U3MEHEHUS BEJIMYMHBI M HAMPABICHUS UHIYKIIMOHHOTO TOKA, 3aBUCUMOCTD yTiia
OTpaKeHMsI CBeTa OT yIjia MaJeHHs], yria MPelOMIICHUs OT yria MajeHus CBETOBOTO Jyua,
WCCJICIOBAHUE TPEKOB: U3MEPEHUE YHEPTHH YACTHIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusm)):
COBMECTHO C yuyuTesneM (popMyiaupoBaTh 3aady U THIIOTE3y HCCIEAOBAaHUSA, CaMOCTOSTEIBHO
MJIAHUPOBATh HCCIEJOBAHUE, CAMOCTOSITEIBHO COOMPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY,
MPEJICTaBISATh MOJYyYSHHbIE 3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BUJIE TAONHIl M TPpadHKOB,
OIICHUBATH MOTPEUTHOCTH, MPOBOJIUTH BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHMUS;

co0uro1aTh MpaBuiia 6€30MacHOro Tpy/a Mpu padboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB, TEXHUUYECKUX YCTPOHUCTB U
TEXHOJIOTHYECKHUX IPOILIECCOB C HCIOJB30BAHUEM HX OMHCAHHUA (B TOM YHUCIE: CIHIOMETP,
JATYMKU TTOJIOKEHHUS, PACCTOSIHUS U YCKOPEHMUsI, paKeTa, 9X0JIOT, OUKH, MIEPUCKOII, (hoToanmapar,
MHUKPOCKOII, TEJIECKOI, ONTUYECKUE CBETOBOBI, CIIEKTPOCKOI, AO3UMETp, kamepa Bumbcona),
UCIIONIBb3YSl 3HAaHHUA O CBOMCTBAaX (PU3MUECKUX SBICHUMM M HEO0OXoauMble (QU3ndecKue
3aKOHOMEPHOCTH, HCIOJb30BaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH H3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB MPU PEHIEHUH y4eOHO-
MPAKTUYECKHX 3a7a4, ONTHYECKHE CXEMBI JIJIsl TOCTPOCHHS 300paKEeHUH B MJIIOCKOM 3epKaiie U
coOuparoIie TMH3e;

NPUBOAUTH TNpHUMEpPHl  (HAXOAWTH HMHGOPMAIMIO O MpPUMEpax) MPAKTHUYECKOro
MCIIOJIb30BaHusl (PU3NYECKUX 3HAHUW B MOBCEIHEBHOM KHU3HU i1 oOecrieuyeHus: 6e30MmacHOCTH
npu oOpalieHuu ¢ NpudopaMM W TEXHHUUECKUMH YCTPOHMCTBAMH, COXpPAHEHHs 30pPOBbS U
cOOI0OICHHSI HOPM SKOJIOTMYECKOTO TIOBEIEHUS B OKPYKaIoIEel cpene;

OCYLIECTBIATh MOMCK UHPopMmauuu B HTepHeTe, caMoCTOSATENbHO (GOPMYIUPYS
MOMCKOBBIN 3aMpoC, HAXOAUTh IMMYTH ONpPEAEIEeHUs JOCTOBEPHOCTH MOTYyYeHHON HH(OpMalliu Ha
OCHOBE UMEIOUINXCS 3HAHUN U IOTIOJTHUTEIbHBIX UICTOYHUKOB;



UCTOJb30BaTh IPHU BBIMOJHEHUH YUEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO JIUTEPATypy,
CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTH VHTepHeT, BIAaIEeTh INPHEMaMH KOHCIIEKTUPOBaHMS
TEKCTa, mpeoOpa3oBaHus HHPOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKUX ~ HMCTOYHHMKOB, MYOJWYHO  MNPEACTABIATH  PE3ydbTaThl  NPOCKTHOH WK
HCCIIE0BATENBbCKON 1€ATENIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3YUEHHBIN MOHATUUHBIN
amrmapar “3y4aeMoro pasjena (U3MKH U COINPOBOXIATh BBICTYIUIEHHE MPE3EHTALUEH ¢ yu4eToM
0COOCHHOCTEH ayAUTOPUH 00YHAIOIIHXCS.
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