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Paboyas nmporpamma 1o ¢pu3nke Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHusl COCTaBICHA
Ha OCHOBE IMOJIOKEHUN U TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM
o0Opa3oBaTeNIbHOW  MPOTPaMMBI, TPEACTaBICHHBIX B  @DemepalbHOM  TOCYJapCTBEHHOM
o0pa3oBaTeIbHOM CTaHgapTe OCHOBHOro obOmero obpazopanus (PI'OC OOO), a Takke ¢
yuérom IIporpammel Bociutanus u KoHuenuu npenogaBanus yaeoHoro npeamera «Ousmnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuwiickoit  @Denepanuu, peaau3yloOIMX OCHOBHBIE
0011e00pa3oBaTeNbHBIEC TPOTPAMMBI.

MNOSACHUTEJIBHAS 3AIIMCKA

Conepxanme IIporpammbl HampaBieHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH YYaIlUXCS W OpraHU3alHio U3ydeHus (PU3MKH Ha AEATEIbHOCTHOW OocHOBe. B Hel
YUUTBIBAIOTCS BO3MOXKHOCTH TpenMeTa B peanusamun  TpeboBanmii PI'OC 000 «
TUTAHUPYEMBIM ~ JIMYHOCTHBIM W METalmpeIMETHBIM pe3ylbTaTaM OOy4eHHus, a TaKke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHusL.

B mporpamme ompenenstoTcsi OCHOBHBIE LIEMH W3YyYeHHs] (PU3UKH HA YPOBHE OCHOBHOTO
oOmiero o0pa3oBaHMsA, IIAHUPYEMBIE DPE3YyJIbTAaThl OCBOSHHS Kypca (U3WKH: JIMYHOCTHEIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma ycTaHaBIMBAaEeT paclpelelieHue y9eOHOro MaTepuaia 1o rojam OOydeHHs
(o xiaccam), mpeIaraeT MPUMEPHYIO MOCIIEAOBATEILHOCTh U3YyYCHHS TE€M, OCHOBAaHHYIO Ha
JIOTHKE Pa3BUTHUs MPEIMETHOTO COACPIKAaHUS U y4ETe BO3PACTHBIX OCOOCHHOCTEH ydalmuxcs, a
TaKXke MPUMEPHOE TeMATHIECKOE TUIAHMPOBAHUE C YKa3aHHEM KOJHMYECTBA YacOB Ha M3y4YCHHE
KaXKJIOM TeMbI U IPUMEPHON XapaKTepUCTUKOIN ydeOHOM AeATeIbHOCTH yUaIIUXCsl, peaan3yeMoin
NP U3YYEHHUH ITHX TEM.

[IporpamMma MoKeT OBbITH MCTIOIB30BaHA YUUTENSIMU KaK OCHOBA JUIS COCTaBIICHHS CBOMX
pabounx mporpamm. Ilpm paspaboTke pabodeil mporpamMMbl B TEMAaTHYECKOM IUTAHUPOBAHUH
JOJDKHBI ~ OBITh  yYTEHBI  BO3MOXXHOCTH  HCIIOJIb30BAHHUS  DJIEKTPOHHBIX  (IIU(POBBIX)
o0pa3oBaTeNIbHBIX  PECYpCOB,  SIBISIOUIMXCA  y4eOHO-METOIUYECKHMMH  MaTepualaMu
(MynbTUMEIUNHBIE MPOTPaMMbl, JJIEKTPOHHbIE YYEOHMKM U 3aJa4HUKH, DIIEKTPOHHBIE
OMOMMOTEKH, BHUPTYyaJbHBIE JIA0OPATOPUH, WIPOBBIC MPOTPAMMBI, KOJUICKIIUH ITHU(POBBIX
o0pa3oBaTeNIbHBIX PECYPCOB), peanu3yrmux auaakrudeckue Bo3moxknoct UKT, conepikanue
KOTOpPBIX COOTBETCTBYET 3aKOHOJATENbCTBY 00 oOpa3oBanuu. Pabouas mporpamMma He
CKOBBIBAa€T TBOPYECKYI0 HMHHUIMATHBY Yy4YUTeNIeW W MPEIOCTaBISIET BO3MOXKHOCTH IS
peayi3allii Pa3IMYHBIX METOJWYECKUX MOJIXOJOB K MpernofaBaHUi0 (PU3MKU MpU YCIOBUU
COXpaHeHHUs 00s3aTeNIbHOI YaCTH COAep KaHUsI Kypca.

OBHIAA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA «®U3UKA>»

Kypc ¢pusuku — cucremooOpa3zyromuii Ui €CTeCTBEHHO-HAYYHbBIX Y4€OHBIX MTPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KaT B OCHOBE MPOIIECCOB M SBIICHUH, N3ydaeMbIX XUMUEH,
ouonorueii, actpoHomMuerd U usndeckoir reorpadueit. Guznka — 3TO MPEIMET, KOTOPBI He
TOJIBKO BHOCUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAYYHYIO KQpTUHY MHpPA, HO M MPEAOCTABIISIET
HauOoJee sICHbIe 00pa3ibl IPUMEHEHUSI HAyYHOTO METO/a MO3HAHUS, T. €. CIoco0a MOTyYEeHUS
JOCTOBEPHBIX 3HaHUU 0 mMupe. Hakonen, ¢usnka — 3TO MpeaMeT, KOTOPBIM Hapsay ¢ ApYyruMu
€CTeCTBEHHO-HAYYHBIMU TpeAMETaMH JIOJDKEH JaTh IIKOJIbHUKaM IpeJcTaBlieHHe 00
YBIIEKAaTEIbHOCTH HAayYHOI'O HCCIEIOBAaHMUS U PAJOCTH CAMOCTOSITENIBHOIO OTKPBITHS HOBOTO
3HaHUS.

OnHa U3 TIaBHBIX 3aja4 (U3NYECKOro oOpa3oBaHUs B CTPYKType o0Imero oOpa3oBaHuUs
COCTOUT B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOI 'PaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM
Macchl 00yJaromuxcs, KOTOpble B abHEHIIEM OyyT 3aHATHI B CaMbIX pa3HOOOpPa3HbIX chepax
nearenbHOCTH. Ho He MeHee BaXHOM 3a/1auell sBIsieTCs BBISBICHUE U TOJTOTOBKA TAJAHTJIMBBIX
MOJIOJIBIX JIIOAeH JJIsi TMPOJOJDKEHUS o00pa3oBaHUs M JaibHelIed mnpodeccHoHanbHOM
JEeATeNbHOCTH B 00J1aCTH €CTECTBEHHO-HAYYHBIX MCCIIEIOBAaHUN U CO3JIJaHMM HOBBIX TEXHOJIOTHI.
CornacHO NMPUHATOMY B MEXIYHAPOJIHOM cOOOIIecTBE ompezeneHuto, «EcrecTBeHHO-Hay4Has
IPaMOTHOCTh - 3TO CIIOCOOHOCTH YEJIOBEKa 3aHUMATh AKTHBHYIO T'PaKJAHCKYIO MO3ULHUIO IO



0O0IIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €0 TOTOBHOCTb
HMHTEPECOBATLCSl €CTECTBEHHO-HAYYHBIMU HUAEIMU. HaydyHO TrpaMOTHBIA 4YEOBEK CTPEMHUTCS
y4acTBOBAaTh B apryMEHTHUPOBAHHOM OOCYXICHHMH IPOOJEM, OTHOCSIIUXCA K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSAM, YTO TPeOyeT OT Hero CIeIyIOUINX KOMIETEHTHOCTEH:

—HAay4HO OOBSICHATH SBJICHHUS,

—OLIEHUBATh ¥ IOHUMAaTh 0COOEHHOCTH HAyYHOTO UCCIEI0BaHuS,

—MWHTEPIPETUPOBATH JaHHBIEC U UCII0JIb30BATh HAyYHbIE JOKA3aTEIbCTBA JJIS [TOJIy4YEHUs
BBIBOJIOBY.

Nzyuenne ¢pu3nku ciocoOHO BHECTH PEHIAIONINNA BKIIAJ B (POPMHPOBAHUE €CTECTBEHHO-
Hay4YHOU rpaMOTHOCTU OOy4arOIIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA>»

Henu m3ydenus (U3MKM Ha ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs ONpEENeHbl B
Konuenuun npenogaBanust yueOHoro npenMera «Pusuka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ®enepanuu, peaau3ylolUX OCHOBHbIE 0011€00pa3oBaTeNibHbIE MPOTPaMMBbl,
yTBepkAEHHON pemeHneM Kosutermm MuHuncrepeTBa mnpocsemennus Poccuiickont ®@enepanyu,
npotoko1 ot 3 nexkadps 2019 r. Ne [TK-4BH.

Henu usydyenus pusuku:

—TIpuoOpeTeHne MHTEepeca M CTPEMIICHHS OOydYarolIMuXcsi K HAyYHOMY H3Yy4EHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—pa3BUTHE TPEJCTABICHWH O HAydYHOM MeETOoJe TOo3HaHus U (popMHpoBaHHE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

—(opMupoBaHrEe HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAbHBIX 3aKOHOB (DPM3HKH;

—hopMupoBaHUe MPEACTABICHUNA O PO (PU3MKU I PA3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

—pa3BUTHE TIPEACTABICHUN O BO3MOXHBIX cdepax Oyaymieli mpodecCHOHATBHON
NESTETPHOCTH, CBS3aHHOW C (PU3WMKOW, TMOArOTOBKAa K JallbHEHIIEeMy OOYYCHHIO B OSTOM
HaIlpaBJICHUN.

JlocTkeHne ATUX IeJIe Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHusi 00eCIIeunBaeTCsI
pelIeHUEeM CIIEeIYIOLINX 3a/1a4:

—IIpUOOpETeHNEe 3HAHUM O JUCKPETHOM CTPOEHMM BELIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, MEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

—IIpUOOpEeTeHne yMEHMH ONUCBHIBaTh U OOBACHATH (U3NYECKUE SBICHUA C
HCIOJIb30BAHUEM IOJIy4YEHHbBIX 3HAHUN; —OCBOCHHUE METOJ0B PELICHUs IPOCTEUIINX PAaCUETHBIX
3aJad C MCIOJIb30BAHUEM (HU3UYECKUX MOJEIEH, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX
3ajauy;

—pa3BUTHE YMEHMH HaONOJaTh MPUPOJIHBIE SBJIEHHS M BBIIOJHATH  OIIBITHI,
na0opaTopHble  PabOTBl W IKCIEPUMEHTAIbHBIE  MCCIEJOBAHUS C  HCIIOJIb30BAaHUEM
U3MEpUTENIbHBIX NPUOOPOB; —OCBOEHHE HPUEMOB pPAabOTHl ¢ HH(popManuen (GpU3MUECKOro
COJepKaHUs, BKIOYas HH(MOPMAIMIO O COBPEMEHHBIX JOCTWXKEHHUAX (QU3UKH; aHaIU3 U
KPUTHYECKOE OIICHMBAaHUE HH(POpPMALMU; —3HAKOMCTBO €O cdepamMu Npo(ecCHOHANBHOM
JEeATeNbHOCTH, CBA3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMU TEXHOJOIMSIMM, OCHOBAaHHBIMU Ha
JOCTIDKEHUSX (PU3NYECKON HayKH.

MECTO YYEBHOT' O IIPEJIMETA «®U3UKA» B YHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBrseTcss 00s13aTebHBIM MIPEAMETOM Ha YPOBHE
OCHOBHOTO 0o01ero o0pasoBanus. /laHHas mporpamMma npexycMaTpuBaeT U3ydeHue (GU3MKU Ha
6a30BOM ypoBHE B 00bEMe 238 4 3a TpH rojia o0ydeHus 1o 2 4 B Hezlemo B 7 ¥ 8 kiaccax u 1o 3
4 B HeJemo B 9 kiacce. B TemaTHueckoM NIaHUMpPOBAaHUM JJi 7 U § KIIACCOB MPEATNOJIaraeTcs
pe3epB BpEMEHM, KOTOPBI YUYUTENb MOXET MCIOJb30BaTh II0 CBOEMY YCMOTPEHHIO, a B 9
KJIacce— MOBTOPUTENHHO-0000IIAI0ITNI MOTYITb.

COJAEPKAHUME YYEBHOT' O ITIPEJIMETA «®U3UKA>»
7 kaace



Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMHU OKPY-KAKOIIEro MUpa

®usuka — Hayka o npupoze. snenus npupoasl (MC1 ). ®usuueckue SBICHUS:
MEXaHUYEeCKHE, TEIIOBbIC, SJIEKTPUUYECKUE, MarHuTHBIE, CBETOBbIC, 3BYKOBBIC. Duzmyeckue
BeMUYMHBL. M3Mmepenue Qusumdecknx BenuuuH. Dusmueckue npuOopel. llorpemrHocTs
u3MepeHuil. MexnayHapoanas cucrema enuHuill. Kak ¢usmka u npyrue ecTecTBeHHbIE HAyKH
U3y4alT Mpupody. EcrecTBeHHO-HAayuHbIi MeTOJA IMO3HaHUA: HaONIOJEHHE, IIOCTaHOBKA
Hay4yHOTO BOIIPOCA, BBIABM)KEHHE TMIIOTE3, 3KCIIEPUMEHT IO IPOBEPKE TMIOTE3, O0ObSICHEHHE
Habmromaemoro spieHus. Onucanue PU3NYECKHX SIBICHUH ¢ TOMOIIBIO MOJICTICH.
JdeMoHcTpanuu

1. Mexanuyeckue, TEIJIOBBIC, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usuueckue NpHOOPHI W MpoOILEAypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM H IHU(POBBIM
npudopoM. JIaGopaTopHbie padoThI U ONBITHI

1. Onpenenenuie LEHbI IeIEHUS UIKaIbl U3MEPUTEIBLHOTO Mpubopa.

2. N3amepeHue pacCcToOsIHUIM.

3. N3smepenue o0bEMa KUIAKOCTH U TBEPIOTO TeA.

4. OnpeneneHue pa3MepoB MaJIbIX TEJl.

5. 3mepeHue temmepaTypsl MIpU MOMOIIH KUJKOCTHOTO TEPMOMETPA U JaTUYMKA TEMIIEPATypPHI.
6. IIpoBenenue nccieoBaHus MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJIETA IIApHKa, MYHIEHHOTO
TOPU30HTAJIBHO, TeM 00JIbllIe, 4YeM 0O0JIbIlIe BHICOTA ITYCKa.

Paspnen 2. IlepBoHavyanbHbIe CBeICHUS 0 CTPOCHHH BellleCTBA

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYINBI, UX pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE AUCKPETHOE
CTpoeHHe BemiecTBa. JIBwkeHue wyacTull BemiecTBa. CBsi3b CKOPOCTH JBM)KEHHS YacTHI[ C
temreparypoil. bpoyHoBckoe nBuxkenue, auddysus. BzaumoneiicTBHe YacTHI] BelIeCTBA:
MPUTSKEHNE U OTTAIKUBAHHUE. ATPETaTHBIE COCTOSIHUS BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTEN U
TBEPABIX (KpUCTAIMYECKHX) Tes. B3auMOCBSI3b MeXIy CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperatHbiX
COCTOSIHUH BOJIBI.

JdemoHcTpauuu

1. Habmronenne GpOyHOBCKOTO JIBHYKEHUS.

2. Habmonenue muddysum.

3. HaOmionenue siBIEHHUH, OOBACHAIOIIMXCA TPUTSKEHHUEM WM OTTAIKUBAHHUEM YaCTHI]
BEILIECTBA.

JlaGopaTopHblie padoThbI M ONBITHI

1. OueHka quameTpa aToMa METOJIOM PsIOB (C HCTOIb30BaHueM (poTorpaduii).

2. OnbITHl IO HAOIOICHUIO TETNIOBOTO PACIIUPEHHS Ta30B.

3. OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CUIJI MOJICKYJISIPHOTO TPUTSKEHUS.

Pa3ngen 3. /IBu:xeHHe U B3aUMO/IeliCTBHE TeJl

Mexanuueckoe aBuxeHue. PaBHoOMepHOe U HepaBHOMEepHOe nBHKeHue. Ckopoctb. CpenHss
CKOpPOCTb NPU HEPABHOMEPHOM JIBI)KEHMHM. Pacu€r mytu W BpeMeHU [BUXKEHUs. SBieHue
WHEpUUHU. 3aKOH MHepuuu. B3anMoeicTBre Ten KaKk NpUYMHA U3MEHEHUSI CKOPOCTU JABMKEHUS
ten. Macca kak Mepa nHepTHOCTH Teuna. [1noTHocTh BemecTBa. CBA3b IVIOTHOCTH C KOJIMYECTBOM
MOJIEKYN B enuHUIle 00béMa BemiecTBa. Cuila Kak XapaKTepUCTHKa B3aumojeicTeus ten. Cuia
ynpyroctu u 3akoH ['yka. M3MepeHue cuiibl ¢ IOMOUIBIO IUHAMOMETpA. SIBIEHUE TATOTEHUS U
cuia TsokecT. Cuna Tspkectd Ha Apyrux ranerax (MC). Bec tena. HeBecomocts. Croxenue
CWJI, HampaBJEHHBIX IO OJHOW mnpsmol. PaBHoxeWctByromas cwi. Cuna TpeHus. TpeHue
CKOJIbKEHUS U TpeHue nokosi. Tpenue B npupoge u texuuke (MC).

JdeMoHcTpanuu

1. HaGmroieHne MeXaHU4eCKOTo IBHKECHHUS Tela.

2. 3Mepenune CKOpoCTH MPSAMOIMHENHOTO IBU>KEHHUS.

3. HabmroieHue sSBJICHUS] HHEPITUH.

4. HaGmroneHue n3MEeHEHHUsl CKOPOCTH MPH B3aUMOJICHCTBUU Tell.

5. CpaBHeHuE Macc M0 B3aUMOJIEHCTBUIO TEL.



6. CroxeHue cuil, HalpaBJIEHHbBIX 110 OJJHON MPSIMOM.

JlabopaTopHbie pa0oThbI U ONBITHI

1. OmpeneneHue CKOpOCTH PaBHOMEPHOIO JBMKEHHMS (LIapUKa B JKUJAKOCTH, MOJENIN
AIIEKTPUYECKOT'0 aBTOMOOWIIS U T. 11.).

2. OmnpeneneHue CpeAHEH CKOPOCTH CKOJBXEHUS Opycka WM IIapuKa [0 HAKJIOHHOU
miockocTy. 3. OnpeneneHue mMIOTHOCTH TBEPIOIO Tea.

4. OmeITBl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pACTsDKEHUS (nedopMmanmu) TPYKHHBI OT
IIPUIIOKEHHOM CHUJIBL.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJIBXKEHUSI OT CHJIbI JAaBJICHUS U
XapakTepa COIPHKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBnenue TBEPABIX TeJl, KUAKOCTEH U Ira30B

HNasnenue. CrnocoObl yMEHbILIEHUS U yBeNMueHUs naaBieHus. JlaBieHue raza. 3aBUCHMOCTD
JaBJIEHUA Tra3a oT 00béMa, Temnepatypsl. Ilepenaua naBneHust TBEPABIMU TEIaMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. IIHeBMaTnueckue MamuvHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT
rnyounbl. ['mapocratmueckuit  mapagokc. CooOmiaromuecs — cocynsl.  ['mapaBindeckue
MexaHu3Mbl. AtMmochepa 3emim U arMmocdepHoe JaBieHue. lIpuumHBI cCylecTBOBaHUS
Bo3aAyIIHOM o06osioukn 3emun. OmbiT Toppuuemu. M3mepeHue aTMocepHOTro aBIICHUS.
3aBUCUMOCTh aTMOC(EPHOIO JaBJj€HHs OT BBICOTHI HaJX ypoBHeM Mops. I[lpuboper mns
nu3MepeHus: atMmocepHoro faBieHud. [[eficTBue KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TEJIO.
BrrtankuBaromias (apxumesnona) cuia. 3akoH Apxumena. I[lnaBanue Tten. BosmyxormuiaBanue.
JdeMoHcTpanuu

1. 3aBUCUMOCTB JTaBJIEHU ra3a OT TEMIIEPATYPBHI.

2. [lepenaya gaBiaeHUs )KUIKOCTHIO U TA30M.

3. CooO0maroruecst COCy/Ibl.

4. 'mapaBaMYECKHil mpecc.

5. [IposiBnenue AecTBUs aTMOC(HEPHOTO TaBJICHHS.

6. 3aBUCHMOCTH BBITAIKUBAIONICH CHUJIBI OT 00BEMA TMOTPYKEHHOW YacTH Tejla W TJIOTHOCTH
AKHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CHJIBI BECY BHITECHEHHOM KHUJIKOCTH.

8. YcioBue muaBaHus Tel: IJIaBaHUE WJIM MOTPYXKEHHME Tel B 3aBUCUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEH TeJla U KHUJIKOCTH.

JlaGopaTopHblie padoThbI M ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE€ OT 00bEMa MOrpy:KEHHOW B KMJKOCTb YacTH
Tena.

2. OnpeneneHre BhITAIKMBAIOIIECH CHIIbI, IEHCTBYIOIIEH HA TEJIO, HOTPYKEHHOE B AKUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT
Macchl Teja.

4. OnbIThl, IEMOHCTPUPYIOIKE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIBI, AEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA NOTPYKEHHOM B KHUIKOCTb YaCTH T€JA U OT INIOTHOCTH KUJIKOCTH.

5. KoncTpynpoBaHue apeomMeTpa MM KOHCTPYHPOBAHHE JIOJAKM U OIpejeneHue eé
Ipy30I0AbEMHOCTH.

Pazgen 5. PaGora m momHocTh. JDHeprusi Mexanuueckass pabora. MourHocTh. IlpocThie
MEXaHU3MBI: pblyar, OJ0K, HaKIOHHAs MJIOCKOCTh. IIpaBuio paBHoBecus pbryara. I[Ipumenenue
IpaBUjia paBHOBecHs pblyara K OJoKy. «3ojotoe mnpaBwio» MexaHuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTeie MexaHU3MbI B OBITY U TexHUKe. MexaHuueckas sHeprus. Kunernueckas
U TNOTeHUuanbHas dHeprus. IIpeBpamieHue OfHOTO BHUJA MEXaHUYECKOW DHEPIHMM B JIPYTOM.
3aKOH COXpaHEHMs SHEPTUU B MEXAHUKE.

JdeMoHcTpanuu

1. IIpumepbl NPOCTBIX MEXAHNU3MOB.

JlabopaTopHbie pa0oThbl U ONBITHI

1. Onpenenenue paboOThl CHIIBI TPEHUS MIPU PABHOMEPHOM JIBKEHHUHU Tejla M0 TOPU30HTAIbHON
MTOBEPXHOCTH.



2. VccnenoBanue yclioBUN paBHOBECHS pblyara.
3. Uzmepenue KIIJ[ HaKIOHHOM TJIOCKOCTH.
4. N3yyeHue 3aK0Ha COXpaHEHUsI MEXaHUUECKON SHEPTUH.

8 ki1acc
Pa3znen 6. TemnoBble siBjieHHust OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KMHETUUYECKON TEOPHUH
cTpoeHusl BewlecTBa. Macca U pa3Mepbl aTroMOB U MoOJeKyd. ONBITHI, HOJITBEPKIAIOIINE
OCHOBHBIE TIOJIO’KEHUSI MOJIEKYISIPHOKMHETHYECKOW Teopuu. Mozenu TBEPAOIo, *KUAKOTO U
ra3oo0pa3Horo coctosiHMi BemiecTBa. Kpucrammmueckue u amopdubie Tema. OObscHEHHE
CBOMCTB T'a30B, )KUJIKOCTEH U TBEPABIX TEJl HA OCHOBE ITOJIOKEHUN MOJIEKYJISIPHO-KHHETHYECKOU
teopud. CMauuMBaHHME M KalWUISIPHbIE sBIEHUA. TemioBoe paclIUpeHHE U CXKaTHe.
Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTbIO TEIIOBOIO JIBWKEHHUS 4acTull. BHyTpeHHss
sHeprus. CrnocoObl U3MEHEHHsI BHYTPEHHEHN SHEpruu: Terionepeaada U CoBEpIlIEHHE PabOThlI.
Bunel tennonepenaun: TEIUIONPOBOAHOCTh, KOHBEKIUS, H3MydeHHE. KoIM4ecTBO TEIIIOTHI.
VYaenpHas TEIUIOEMKOCTh BellecTBa. 1e€mI000OMEH U TEIUIOBOE paBHOBECUE. YpaBHEHHUE
TersioBoro OanaHca. [lnmaBiaeHwe M OTBEpAEBaHHWE KPUCTAUIMYECKMX BEILIECTB. Y jelbHas
tertoTa masieHus. [lapooOpazoBanue u kouaeHcamnus. Mcnapenune (MC). Kunenue. Y nenpHas
TeIioTa napoodpa3zoBaHus. 3aBUCUMOCTh TEMIEPaTypbl KUIEHHUSI OT aTMOC(PEPHOTO JaBJICHMUSL.
BrnaxHocTe BO3myxa. DHeprusi TOIUIMBA. YenbHas TeruioTa cropanus. [IpuHimnsl paboTsi
teroBeix auratened. KIIJ[ temnoBoro pBurarens. TemnoBele JBUraTed W 3alluTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MPEBpallleHUs SHEPTUH B TEIJIOBBIX Mpolieccax
(MC).
JdeMoHcTpanuu
1. Habmronenrne GpOyHOBCKOTO JIBHKECHHS.
. Habmonenune quddysun.
. Habnronienue siBieHuii cMauMBaHUs U KallWJUISPHBIX SIBJICHUN.
. Habnroienue temnoBoro pacimupeHust Ted.
. I3MeHeHue naBieHus ra3a npu u3MeHeHUH 00bEMa U HarpeBaHUM WITH OXJIAXKICHUU.
. [IpaBuiia u3mMepeHust TeMnepaTypsl.
. Bunel Tenonepenayu.
. OxJnax/ieHre mpyu COBEPIICHUU PaOOTHI.
9. HarpeBanue nipu coBepiieHUH pabOThl BHEITHUMHU CHUJIAMH.
10.CpaBHEeHHUE TEIUIOEMKOCTEN PA3IMUYHbBIX BEILIECTB.
11. HaGnronenne KumeHus.
12. HabmrofieHue mocTosiHCTBA TEMIEPaTyphl MIPH MJIaBICHUH.
13.Monenu TeIIoBbIX ABUTATEIIEH.
JlaGopaTopHblie padoThbI M ONBITHI
1. OnbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHHUS.
2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIM UJIU caxapa.
3. OnbIThHI 10 HAOTIOJCHHUIO TETJIOBOTO PACIIUPEHUSI Ta30B, )KUIKOCTEH U TBEPIBIX Tell.
4. OnpeneneHue IaBIeHUS BO3AyXa B OaJUIOHE IINPHIIA.
5. OmnbITHl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JaBJICHUS BO3AyXa OT €ro 00béMa M HarpeBaHUS
WJTU OXJIaXKICHHUS.
6. IlpoBepka rumoTe3pl JUHEWHOW 3aBHCHUMOCTH JJIMHBI  CTOJIOMKA OKUIKOCTH B
TEPMOMETPHUECKOM TpyOKe OT TeMIepaTyphl.
7. HaOmroieHre n3MeHeHHs BHYTPEHHEH 3HEPruu Tejia B pe3yibTare Terulonepeaadu u padboTbl
BHEIIHUX CHUJL.
8. HccnenoBanue sSBJICHUS TEMJI000MeHa IPU CMELIMBAHUN XOJIOJHOM U ropsiueid BOJIBI.
9. OmnpeneneHne KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOH IMpH TEIJIO0OMEHE C HarpeThiM
METAJNINYECKUM LIMIIMHIPOM.
10.0Onpenenenvie yaenbHOM TEINIOEMKOCTH BEIIECTBA.
11.HccnenoBanue npouecca uCnapeHusl.
12.0npenenenrie OTHOCUTEIBHOM BIIaKHOCTH BO3/yXa.
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13.0mnpenenenrie yaelabHOM TEIUIOTHI MIJIaBJACHUS JIb/IA.

Paznen 7. DiaexkTpuyeckue M MATrHUTHbIe SIBJeHUsl OJekTpusanus Ttein. JlBa poxa
ANEKTPUUECKUX 3apsiioB. B3aumoielicTBre 3apsukeHHbIX Tell. 3akoH KyrnoHa (3aBUCUMOCTD CHITBI
B3aMMOJICHCTBUS 3apsDKEHHBIX TeJI OT BEIWYUHBI 3apsfOoB M PACCTOSHUS MEXIY TEJaMu).
Onekrpuyeckoe mojie. Hampsxk€HHOCTh anekTpuueckoro mois. [lpuHmun cynepno3uuuu
ANEKTPUYECKUX TIOJIeH (Ha KadecTBEHHOM YypoBHE). Hocutenu »sneKkTpuyecKkux 3apsjioB.
DOnemeHTapHBIN 3nekTpuueckuid 3apsia. CtpoeHue atoMa. [IpoBOJHUKM U TUAJIEKTPUKU. 3aKOH
COXpaHEHHUs JJICKTPUYECKOTO 3apsga. OJICKTPUUYECKHMH TOK. YCIOBUSA CYIECTBOBAHUS
BJEKTPUYECKOTO TOKA. VICTOUHMKHM TIOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUYECKOrO0 TOKA
(TeruioBOe, XMMHMUYECKOE, MArHUTHOE). OIEKTPUYECKUM TOK B IKHUIKOCTAX U rasax.
Onextpuueckas nenb. Cuna Toka. DieKkTpudeckoe HarpspkeHre. COnpoTHBIIEHUE MTPOBOTHHKA.
VYaenbHOE compoTHuBiIeHHE BemiecTBa. 3akoH Owma st yyacTka nend. [locimenoBaTtenbHOE U
napajuieIbHOE COCIWHEHHE MPOBOJHUKOB. PaboTa M MOIIHOCTH AJEKTPUYECKOTO TOKA. 3aKOH
Jbxoyns— Jlenna. DnexkTpuyeckue HeNd M MOTPEOUTENN 3JIEKTPUYECKON SHEpruu B OBITY.
Kopotkoe 3ambikanue. IlocTosiHHbIE MarHuThl. B3auMoJelcTBHE MOCTOSITHHBIX MAarHUTOB.
MarnutHoe mosie. MaruutHoe moje 3eMJIM W €ro 3HaueHue s Ku3Hu Ha 3emuie. OmbIT
Opcrega. MarHuTHOE TOJI€ AJIEKTPUUECKOTO TOKa. [IpuMeHeHne >MeKTpOMarHUTOB B TEXHHKE.
JlelicTBME€ MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSHHOIO TOKA.
Hcnonp30Banne AJIEKTPOJBUraTeleii B TEXHUYECKUX YCTPOMCTBAX M Ha TpaHcropre. OIbIThI
@Qapanes. SBieHne HNEKTPOMArHUTHOM WHAYKUIMH. I[IpaBmiio JleHma. DnexrtporeHepartop.
CrocoObl  TOJIy4eHHSI DJIEKTPUUYECKOW DHEPTHd. OJIEKTPOCTAHIIMM Ha BO300HOBIISIEMBIX
HMCTOYHHUKAX dHEPruu. JleMoOHCTpanuu

. DnekTpu3anus Tel.

. /IBa pozia anekTpuuecKux 3apsi0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.

. YCTpOWCTBO U AEHCTBHE IEKTPOCKOIIA.

. DIEKTpOCTaTUYECKast HHIYKIUS.

. 3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsI/IOB.

. [IpOBOAHMKY U AUDIIEKTPUKH.

. MoaenvupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO ITOJISL.

. cTOYHUKH TOCTOSTHHOTO TOKa.

. JleiCTBUA 3JIEKTPUYECKOTO TOKA.

10.2neKTpUYecKrii TOK B KUJIKOCTH.

11.I"a30BbI# pa3psia.

12.13mMepeHune cuiibl TOKa aMIepMETPOM.

13.13MepeHue I1eKTpUUECKOro HapsKEHHs BOJIBTMETPOM.

14.PeocTtaT u Mara3uH COpOTUBIICHUA.

15.B3auMoieiicTBHE MOCTOSIHHBIX MAarHUTOB.

16.MoaenupoBaHrue HEBO3MOKHOCTH Pa3AesICHUs ITOIOCOB MAarHUTA.

17.MoaenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18.0mbIT Ipcrena.

19.MarauTHoe€ nosje Toka. JJIeKTPOMAarHurT.

20./lelicTBre MArHUTHOTO MOJISI HA POBOJAHUK C TOKOM.

21.OnexTpoiBUraTenab NOCTOSHHOTO TOKA.

22.MccnenoBaHue SBJICHUS 3JIEKTPOMArHUTHOW MHIYKIUU.

23.0nbiTel Dapanes.

24.3aBUCUMOCTb HAIPABJIEHUS HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro BO3HHKHOBEHUS.
25.0neKkTporeHepaTop NOCTOSIHHOTO TOKA.

JlabopaTopHbie pa0oThI U ONBITHI

1. OnbITHI IO HAOTIOJCHHUIO STIEKTPU3AIUH TNl UHIYKIIUEH U MPU COMTPUKOCHOBEHUM.

2. VccnenoBanue NeHCTBUS 3JIEKTPUUECKOTO OISl HA MPOBOJHUKU U TUAJIEKTPUKH.

3. COopka u mpoBepKa padOoThI DNEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.

4. VI3mepeHnue u peryJupoBaHUe CUITbI TOKA.
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5. 3MepeHue u peryampoBaHue HaNPSKCHUS.
6. HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO YE€pe3 PE3UCTOpP, OT COMNPOTHUBIICHUS
pe3ucTopa U HaNpsLKEHUS Ha Pe3UCTOpeE.
7. OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBJICHUSI MPOBOJIHHUKA OT
€ro JUIMHBI, TJIOLIA/U OMEPEYHOT0 CEUeHHs U MaTepurara.
8. TlpoBepka mpaBwia CIOKEHHUS] HANPsDKEHUM TPH TOCIEIOBATEIIBHOM COCIUHEHUH [IBYX
PE3UCTOPOB.
9. IlpoBepka npaBuia AJig CUIIbI TOKA MPU NapAJJICITBHOM COSTUHEHUN PE3UCTOPOB.
10. Onpenenennie paboThl AMEKTPUUECKOTO TOKA, UYILIETO Yepe3 pe3UCTop.
11. Onpenenenne MOLHOCTH AJIEKTPUUECKOTO TOKA, BHIJENIIEMOMN Ha PE3UCTOPE.
12. VccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO YEPe3 JIAaMIIOUKY, OT HAMPsDKCHUS HA HEH.
13. Onpenenenune KI1/] narpesarensi.
14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBHUS MTOCTOSTHHBIX MarHUTOB.
15. N3yyeHue MarHuTHOTO TOJIsI MOCTOSTHHBIX MAarHUTOB MPU UX OOBEMHEHUHN U PA3/CIICHUH.
16. UccnenoBanue OeicTBUS 3JEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBHS KATYIIKH C TOKOM M
MarHuTa OT CHJIbI TOKa M HANpaBJICHUS TOKA B KaTYIIIKE.
18. M3ydyenue neicTBUs MarHUTHOTO MOJIsL HA MPOBOHUK C TOKOM.
19. KoncrpyrpoBaHue 1 u3ydeHue paboThl AJIEKTPOIBUTATEIS.
20. Usmepenue KII/I anekTpoaBUraTeabHOM YCTAHOBKH.
21. OnpITel MO HWCCIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHAYKIIMU: HCCIEIOBAaHUE
W3MEHEHUW 3HAYCHUSI ¥ HANPaBJICHUSI WHYKITMOHHOTO TOKA.

9 kJacc
Pasnen 8. Mexanudeckue siBJeHUsi MexaHudyeckoe JBHKeHME. MarepualibHas ToOYKa.
Cucrema otrcuéra. OTHOCUTEILHOCTh MEXaHHUYECKOTO JABMAKEHUS. PaBHOMEPHOE MPSAMOJIMHENHOE
nerkeHne. HepaBHoMepHOE npsiMoJiMHEHOE ABrkeHue. CpeqHsas 1 MTHOBEHHAs] CKOPOCTh Teja
MPY HEPABHOMEPHOM JBWKEHHUH. YCKOpeHHE. PaBHOYCKOpPEHHOE MPSMOJIMHEWHOE IBUKCHHUE.
Cpoboanoe magenue. OnbiThl ['anmuies. PaBHOMepHOE ABMXKEHHE TO OKpyXHOCTH. [lepuon u
yacToTa oOpamieHus. JIuHeWHass W yrioBas CKOpOCTH. LIeHTpOCTpeMHTENbHOE YCKOpPEHHE.
[TepBriit 3axkon Hptorona. Btopoit 3akon Hptorona. Tperuit 3akoH Hprorona. [Ipunnmn
cyneprio3unuu cwi. Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUS! CKOJIbXKEHMS,
cuia TPEeHUs MOKOs, Apyrue BuAbpl TpeHUs. Cuila TSHKECTHM M 3aKOH BCEMUPHOIO TATOTEHUS.
VYckopenue cBoOoaHoro maneHus. JIBwkenue tuiaHeTr Bokpyr Comnna (MC). Ilepmas
KOCMHMYECKasi CKOpocTb. HeBecoMocThb M mneperpy3ku. PaBHOBecue MaTepHalbHOW TOYKHU.
AbcomoTHO TBEpAOE Teno. PaBHOBecwe TBEPAOTO Telna € 3aKpeIUIEHHONW OCBhIO BpallleHUS.
Mowment cunbl. Lentp tsxectu. Umnynec tena. M3mMenenne umnynsca. Mmnynbe cuibl. 3akoH
coxpaHeHus ummyinbca. PeaktuBnoe apmkenue (MC). Mexanunyeckas paboTa M MOIIHOCTb.
PaGora cun Tspkectu, ynpyroctu, Tpenus. CBsizb s5Hepruu U pabothl. [loTeHnansHas sHeprus
Tena, MOAHSATOrO HaJ IOBEPXHOCThIO 3eMiu. lloTeHuumanbHas SHEpPrus CKaToOW MPYKUHBIL.
Kunernueckas sneprusi. TeopemMa 0 KUHETHYECKON SHEPTHH. 3aKOH COXPAaHEHUS] MEXaHUYECKOU
SHEPrUH.
JdeMoHcTpanuu
1. HaGmroieHne MexaHu4eCcKOoro IBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
2. CpaBHeHHME MyTE€W U TPACKTOPHUM IBUKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX
TEeJI OTCYETA.
3. MI3mepeHue CKOpOCTU U YCKOPEHHUSI PSIMOJIUHENHOTO JBUKEHUS.
4. VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABUKEHUS.
5. Habnmronenne nBM>KEHUS Tela O OKPYKHOCTH.
6. HaGmronenne MexaHUYECKUX SIBJICHUM, TPOUCXOISIINUX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBIXKEHUH OTHOCHUTEIHHO KaOMHeTa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHUS Tela OT MACChl TeJla U ICUCTBYIOIIEH Ha HETO CUJIBI.
8. HabmroneHre paBeHCTBA CHII TP B3aUMOJICHCTBHUH TETI.



9. U3MmeHeHue Beca Teja IIpyU YCKOPEHHOM JBU)KEHHUU.

10.Ilepenava umiyabca npy B3aMMOJICHCTBUY TEIL.

11.ITpeoGpa3oBanust SHEPTUM MTPU B3aUMOJICHCTBHUU Tell.

12.CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOAECHCTBUU.

13.Coxpanenue uMIyIibca Mpu aOCOIOTHO YIPYTrOM B3aUMOACHCTBUH.

14.HabmoieHre peakTUBHOTO JIBYDKCHUS.

15.CoxpaHeHre MEXaHMYECKON SHEPTUH ITPU CBOOOIHOM IaJICHUH.

16.CoxpaHeHre MEXaHWYECKON SHEpruu IpH ABWXKEHUM Tejla MO0J JEHCTBUEM MPYKUHBI.
JlabopaTopHbie paGoThl U ONBITHI

1. KonctpyupoBaHue TpakTa Ajisi pa3roHa U JAIbHEHIIEr0 PaBHOMEPHOTO JBIKEHUS IIApPHKa
WM TEJIEKKH.

2. Onpenenenne cpeiHel CKOPOCTH CKOJILKEHMs OpyCcKa WM IBUYKEHUS LIapuKa M0 HaKIIOHHON
IJIOCKOCTH.

3. Onpenenenne yCKOpEHHUs Tesa MPU paBHOYCKOPEHHOM JIBYKEHUU 10 HAKJIOHHOM IMJIOCKOCTH.
4. VccnenoBaHue 3aBHCHUMOCTH IYTH OT BpPEMEHM INpPU PaBHOYCKOPEHHOM JIBWXKEHUU O€3
Ha4aJIbHOU CKOPOCTH.

5. IIpoBepka runoTesbl: €ciau Ipu PaBHOYCKOPEHHOM JABWKEHUU 0€3 HauadbHOW CKOPOCTU MYTH
OTHOCSITCSI KaK PsiJl HEUETHBIX YHCEI, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OUHAKOBBHI.
6. UccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JaBJICHMUSL.

7. Onpenenenne K03PGUIMEHTA TPEHUS CKOJIBKEHUSI.

8. Onpenenenne )XECTKOCTH MPYKUHBI.

9. Onpenenenue pabOTHI CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBWKEHHUH TeJa M0 FOPU30HTAILHOMN
MTOBEPXHOCTH.

10.0npenenenrie  pabOTBI CHJIBI YOPYrOCTH TP TOABEME Tpy3a C HCIOJb30BaHUEM
HEMOABUYKHOTO U MOJBHKHOTO OJIOKOB.

11.13y4yenune 3akoHa COXpAHEHUS SHEPTUU.

Paznen 9. Mexanndyeckue KoJedoanusa M BoOJHBI KoseOarenpHoe nsmxenue. OCHOBHEBIE
XapaKTEePUCTHKU KOJICOAHWMU: TIEPHOJ, YacTOTa, aMIUIUTyna. MaTeMaTudecKuii U MPYKWHHBIN
MasaTHUKU. [IpeBpamieHue sHepruu npu KoseOaTeaTbHOM JIBUKEHUHU. 3aTyxarollue KoJjeOaHus.
Boinyxaennsie konebanus. Pesonanc. Mexannueckue BOHbI. CBONCTBA MEXaHMYECKUX BOJIH.
[IpononbHble W moOmepeuHble BOJHBL. J[MMHA BOJIHBI W CKOPOCTh €€ pacHpoCTpPaHEHUS.
Mexanuveckue BOJHBI B TBEpAOM Teine, ceiicmuyeckue BostHb (MC). 3Byk. ['poMKOCTh 3ByKa U
BbIcOTa ToHA. OTpaxeHue 3Byka. UH}pa3Byk u yiabTpas3ByK.

JdemoHcTpauuu

1. Habmronenue kosiebaHUM TEI MO ICUCTBUEM CHUIIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. HaGnronenue xoneGaHuil rpy3a Ha HUTH U HA MPY>KUHE.

3. HabGmroieHue BBIHYKICHHBIX KOJIEOaHHI U pe30HAHCA.

4. PacnipocTpaHeHHe MPOJOIbHBIX U MONEPEYHBIX BOJH (Ha MOJIEIH).

5. HabnioneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUUYECKHI1 pe30HaHC.

JlaGopaTopHblie padoThbI H ONBITHI

1. Onpenenenrie 4aCTOTHI U IEpUOAa KOJICOaHU MAaTEMaTUYECKOTO MasiTHHUKA.

2. OmnpezneneHue 4acTOThI U IEpUOAa KoJIeOaHU! PY>KUHHOTO MasTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIEpUOAa KOJeOaHUM MOJBEIICHHOTO K HUTH T'py3a OT JUIMHBI
HUTH.

4. VccnenoBanue 3aBUCMMOCTH TIepHOa KoJaebaHni MPYKMHHOTO MasiTHUKA OT MacChl rpy3a.

5. TlpoBepka HE3aBHCHUMOCTH TepuoAa KoyeOaHHil Tpy3a, MOABEHICHHOTO K HHUTH, OT MacChl
rpy3a. 6. OMNBITB, JIEMOHCTPUPYIOIIHME 3aBUCUMOCTh TEepuoJa KOJNeOaHU MPYKUHHOTO
MasITHUKA OT MaccChl Ipy3a U KECTKOCTU MPYKHUHBI.

7. N3mepeHue yCKOpeHHsi CBOOOTHOTO TaICHHS.

Paznen 10. DaekTpoMarHuMTHOE MOJie M 3JIEKTPOMATHUTHbIE BOJHBI DJIEKTPOMATHUTHOE
noje. ONEKTpOMarHuTHble  BOJHBL. ~ CBOMCTBa  3NeKTpoMarHUTHBIX  BoaH.  [lkana



JIEKTPOMArHUTHBIX BOJIH. VIcronb30BaHME 3JIEKTPOMArHUTHBIX BOJH JUISI COTOBOW CBS3H.
DOnekTpoMarHuTHass mpupojga cBera. CkopocTh cBeTa. BoJiHOBbIE CBOMCTBAa  CBeTa.
Hemonctpanuu 1. CBolcTBa 3JIEKTPOMAarHUTHBIX BOJH. 2. BoiHOBBIE cBOMCTBa CBeTa.
JIaGopatopHbie pabOTHI M ONBITHL 1. V3ydeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO
MoOmibpHOTO Tenedona. Paznen 11. CeeroBwie sBinenus JlydeBas monens cBeta. McTOYHHMKH
cseta. [Ipsmonunelinoe pacnpoctpanenue cseta. 3arMmenus Comnnia u JIynel. OTpakeHue cBera.
[Inockoe 3epkanio. 3akoH oTpakeHUs cBeTa. IIpenomiieHue cBera. 3aKOH IPEJOMIICHHUS CBETA.
[lonHoe BHyTpeHHee OoTpakeHue cBeTa. lcrnosnb3oBaHHE MOTHOIO BHYTPEHHErO OTPa)KEHUsS B
onThyeckux cBeToBojax. Jluuza. Xon mydeit B smH3ze. OnTuueckas cucrema (oToamnmnapara,
mukpockorna u Teneckona (MC). I'ma3 kak onruueckas cucrema. bauzopykocTts u
JalbHO30pKOCTh. Paznoxenue Oemoro cera B crnekTp. OmnbiTel Hplorona. CnoxeHue
CIEKTpaJbHBIX IBETOB. /[ucnepcus ceera. JleMoHCTpanun

. [IpsAMonMHENHOE paclIpOCTPaHEHNE CBETA.

. OTpaxkeHue cBera.

. [lonyuenune n300pakeHnii B IIIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKaJlax.

. [Ipenomiienue cpera.

. Orrrnueckuii CBETOBOI,.

. Xox Jiydeid B coOuparoriei JInH3e.

. XoJ1 Tydel B pacCEMBAIOIIEH JIMH3E.

. [Tony4yenune n300paskeHHI C TOMOTIBIO JTHH3.

9. [lpuHuun neicTBus gporoanmnapaTa, MUKPOCKOIA U TEJIECKONA.

10.Monens rinaza. 11.Pa3noxxenue 6e1oro cBetra B CHEKTP.

12.ITonyuenue 6eoro cBeTa Mpu CIOKEHUH CBETa PA3HBIX I[BETOB.

JlaGopaTopHblie padoThI H ONBITHI

1. MccnenoBanne 3aBUCUMOCTH YIJIa OTPaKEHUSI CBETOBOTO JIyda OT yrija HaJeHHUs.

2. N3ydyeHue xapakTepUCTHK N300pakeHHsl IpeMEeTa B IUIOCKOM 3epKalie.

3. HccrnenoBaHue 3aBUCMMOCTH YIVIa TPEJOMIIEHHS] CBETOBOIO Jiyda OT yrja HaJeHHUs Ha
TPAHUILIE «BO3AYX—CTEKIION.

4. TTomyuenne n300pakeHU C TOMOIIBIO COOMPAFOIICH JIMH3BI.

5. Onpenenenue (POKYCHOTO PacCTOSTHUSL M ONTHYECKOMN CHIIBI COOMpAIONIEH TUH3BI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHl 10 BOCHPUSATHIO [[BETA MPEIMETOB MpU UX HAOIIOACHMM Yepe3 IBETOBBbIC (PUIBTPHI.
Pa3nen 12. KBanroBble siBjieHusi OnbiThl Pesepdopna u mianeTapHas Mojelib atoma. Mojiens
atoma bopa. Hcnyckanume u mnornomenue cera atromMoMm. KBaHTbl. JInHeluaTble CIEKTPBI.
PannoaktuBHOCTE. Anbda-, Oeta- U ramma-usnydeHus. Ctpoenue aToMHOro anapa. Hyknonnas
MoJienb aroMHOro sapa. M3orombl. PannoaktuBHble mpeBpamenus. llepuon mnomypacnana
aTOMHBIX sifep. flnepHble peakuuH. 3aKOHbl COXpPAHEHHUs 3aps/IOBOrO W MAacCOBOTO YHCEIL.
OHeprusi CB3U aTOMHBIX siaep. CBs3b Macchl U HEpruu. Peakuuu cuHTe3a U JENeHUs SAep.
Uctounuku sneprun Conuna u 38&3a (MC). Snepnas sHepretuka. [[eiicTBUs paguoakTUBHBIX
u3ny4deHuil Ha xuBble opranu3mMel (MC).

JdeMoHcTpanun

1. CexTpbl U3IIy4eHUs U TOTJIOIIECHHUSI.

2. CexTpbl pa3InyHbIX ra30B.

3. CnekTtp BoJopoAa.

4. Habmoenue TpekoB B kamepe Bunbcona.

5. PaboTta cuéTuyrKa HOHU3UPYIOIIUX U3ITyYCHHUH.

6. Perucrpanus u3iaydeHus NpUpOIHBIX MUHEPAJIOB U TPOYKTOB.

JlabopaTopHbie pa0oThI U ONBITHI

1. HabGnroeHue CIUTOMIHBIX M IMHEWYATBIX CIIEKTPOB U3TyUEHHS.

2. HccnegoBaHue TpEKOB: HM3MEPEHME DSHEPIUM 4YacTHIBI 10 TOPMO3HOMY IyTH (II0
¢dororpadusm).

3. U3mepenue painoakTuBHOTO (hoHa.

0N DN KW~



IHoBTOpHUTEILHO-00001AIOIIN I MOIYJIb [ToBTOpUTENBEHO-00001IATOIITNIT MOJYJIb
NpeJHa3HaueH sl CUCTeMaTH3alud W OOO0OIIeHUS MPEIMETHOTO COACP)KaHUS U OIbITa
NEATeIbHOCTH, TPUOOPETEHHOTO TPU U3YyYEHUH BCETO Kypca (PU3UKH, a TAKXKe Ui HOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy Mo (u3uKe i 0OydaronIuxcs, BBIOPABIIMX 3TOT
y4eOHBIH MpenMeT.

[Ipy wW3ydeHMH JAHHOTO MOJYNSI pEaNu3ylOTCd U CHUCTEMaTU3UPYIOTCS  BUbI
NESTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHEeYMBAETCS JOCTUKEHHE IPEJAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHs, (OpMHUPYETCsl €CTeCTBEHHO-HAyYHAS
IPAaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCIICIOBAHUS SIBICHUU MPUPOJBI M TEXHUKH,
OBJIAJICHUE YMCHHSIMH OOBSCHATh (U3NYCCKHUE SIBJICHHS, NPUMEHSS TIOJYYCHHBIC 3HAHUS,
pelarh 3a/1a4u, B TOM YUCJI€ KaYECTBEHHbBIE M 3KCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHAIBHO JEATEIbHOCTHBIM XapaKTep MAaHHOTO pas3liefia peaau3yeTcs 3a CYET
TOT0, YTO y4alllHecs BBIIOJHAIOT 3a/1aHuUsl, B KOTOPBIX UM Ipeasaraercs:

* Ha OCHOBE IIOJYYEHHBIX 3HAHUU pacro3HaBaTh W HAY4YHO OOBICHATH (PU3NUYECKUE
SIBJICHUS B OKPYKAIOIIEH MTPUPOJIE U TOBCEAHEBHOM JKU3HU;

* ICIOJIb30BaTh HAYYHbIE METO/Ibl UCCIIEI0BAaHUS GU3NUECKUX SIBICHUN, B TOM YHCIE JIJIS
MIPOBEPKHU TUMOTE3 U MOTYyIEHUS TEOPETHUECKIX BHIBOJIOB;

* OOBSACHATH HAayyHble OCHOBBI HamOojee BaXHBIX JOCTHKEHHH COBpPEMEHHBIX
TEXHOJIOTUH, HapUMEp, MPAKTUYECKOTO HCIIOJIh30BAHUS PA3JIMUYHBIX WCTOYHHKOB SHEPTrUU Ha
OCHOBE 3aKOHa IIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHU.

Kaxngas u3 Tem paHHOro pasjena BKIIOYAET OSKCIEPUMEHTAIbHOE HCCIEeI0OBaHHUE
oboObmaromiero xapakrepa. Paznen 3aBepiiaercs MpoBeIeHUEM AMArHOCTUYECKOW M OLIEHOYHOM
paboTHI 32 KypC OCHOBHOM IITKOJIBI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O TIIPEIMETA
«®@U3UKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

Nzyuenune yueObHOTO mpenmera «Pu3uKa» Ha yPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs
JIOJKHO oOecneurBaTh  JOCTHIKEHHE  CIEAYIOIIMX JIMYHOCTHBIX, METAlpeIMETHbIX U
MpeIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

IIaTpuoTnyeckoe BocIUTAHHE:

—TIpOSIBJICHHE MHTEpeca K HCTOPHUU U COBPEMEHHOMY COCTOSHHIO POCCHMCKON (hu3nyecKoit
HaAYyKH;

—IIEHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PU3UKOB.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

—TOTOBHOCTh K aKTHUBHOMY YYaCTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYMMBIX U 3TUYECKHX
po0ieM, CBA3aHHBIX C MPAKTHYECKUM MTPUMEHEHUEM JOCTHKEHUN (DU3HKY;

—OCO3HAaHUE BAXKHOCTH MOPAIBHO-3TUYECKHX MPHUHIUIOB B JAEATEIBHOCTH Y4EHOTO.
JcTeTH4ecKoe BOCIIUTAHHE:

—BOCIIPUATHE ICTETUYECKMX KauyecTB (DU3MUECKON HayKu: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

LleHHOCTH HAYYHOT O MO3HAHUS:

—OCO3HaHUE IIEHHOCTH (PM3MUECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa MO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIIEH COCTABIAIONIEH KYJIbTYPHI,

—pa3BUTHE HAy4YHOW IIOOO3HATENBFHOCTH, HHTEpPEca K HCCIIEeN0BATEIbCKOW JesTeNbHOCTH.
®opMHupoBaHHe KYJAbTYPbI 310POBbSl H SMOLMOHAJIBHOT0 0JIArONOIyYHs:

—O0CO3HaHHe IIEHHOCTU 0e30MacHOro obpasza *KH3HM B COBPEMEHHOM TEXHOJOTMUECKOM MHpE,
BKHOCTH TPaBWJI OE30MACHOTO TMOBEIEHHUS HA TPAHCIOPTE, HAa JOPOraX, ¢ DIEKTPHUUYECKUM U
TEIUIOBBIM 000PYJIOBaHHEM B IOMAIITHUX YCIOBUSIX;

—c(opMupOBaHHOCTH HaBbIKA peIeKCHH, MPU3HAHNWE CBOETO IMpaBa Ha OMIMOKY U TaKOTO K€
1paBa y JIpyroro 4ejaoBeKa.

Tpynosoe Bociutanue:



—AaKTHBHOE yJ4acTHE B PEIICHUH MPAKTUUYECKUX 3a7a4 (B paMKax CEMbH, IIKOJIbI, TOPOIA, Kpast)
TEXHOJIOTUYECKON U COIMATBHON HAMPABICHHOCTH, TPEOYIOMIMX B TOM YUCIIE U (U3NIECKUX
3HAHUI;

—HWHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPodeccuid, CBA3aHHBIX C (PU3UKOHU.

JK0JI0TrHYeCKOe BOCIIUTAHHE:

—OpHUCHTAUsS Ha TMPUMCHCHHWE (U3WYCCKUX 3HAHUU JUIS pelmeHus 3aaad B o0nactu
OKpY)KAOIIEH Cpelbl, TIAHUPOBAHMS IMOCTYIIKOB M OIEHKHA MX BO3MOXKHBIX TMOCIEACTBHH IS
OKpYKaroLen Cpeibl;

—OCO3HaHHE TJI00ATLHOTO XapaKTepa SIKOJOTUUECKUX MPOOJIeM U IMyTeil UX PeIIeHUsI.
Anantanus o0y4yamwlerocss K H3MEHSIIIUMCH YCJIOBUSIM COUHUAJIBHONH W NPUPOIHOM
cpeabl: —IOTPEOHOCTh BO B3aMMOJICHCTBUM TIPU BBIMIOJIHCHUHM HCCICIOBAHUNA H TIPOEKTOB
(u3HUYECKON HANPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHUX;

—TIOBBIINICHUE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 TPAKTUYECKYI0 JIEeSITeITbHOCTh, —
MOTpeOHOCTh B (DOPMHUPOBAHWH HOBBIX 3HAHUH, B TOM 4YHCIe (GOPMYIHPOBATH UICH, MOHSTHS,
TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBJICHUSX;

—O0CO03HaHHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 007acTH (PU3MKHY;
—IUTAHUPOBAHUE CBOETO Pa3BUTHS B IPHUOOPETCHUHM HOBBIX (DM3HUSCKUX 3HAHHIA;,

—CTpPEMIICHHE aHAITM3UPOBATh U BBISBJIATH B3aUMOCBSI3U TIPHUPOJIBI, OOMIECTBA U IKOHOMUKH, B
TOM YHCJIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUIA;

—OIICHKa CBOMX JCHCTBUM C Yy4ETOM BIMAHUS HA OKPYXAIOIIYIO Cpeay, BO3MOXHBIX
ri100aJIbHBIX MTOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

YHuBepcaibHbIe MO3HABATEIbHbIE 1eliCTBUA

ba3oBrble 1ornyeckue 1eMcTBUSA:

—BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
—YCTaHABJIMBATh CYIIECTBEHHBIH MNpH3HAK Kilaccu(UKalMu, OCHOBAaHUS A OOOOUICHUS U
CpaBHEHUS,

—BBIABJIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHs B paccMaTpuBaeMbIX (akTax, HAaHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;

—BBIABJIATH IPUUNHHO-CJICJICTBEHHBIE CBSI3U MIPU U3YYCHUU (PU3UUECKUX SBJICHUHN U MPOLIECCOB;
JieNIaTh BBIBOJBI C UCIOJIb30BAHUEM JIEAYKTUBHBIX U HHIYKTUBHBIX YMO3aKJIIOUCHH, BbIBUT AT
TUIOTE3bI O B3aUMOCBA3SIX (PU3UUECKUX BEJIIUYMH;

—CaMOCTOSTEIIbHO BBIOMpaTh CIOCO0 pemieHus y4eOHOW (U3MYecKor 3amayu (CpaBHECHHE
HECKOJIbKUX BApUAHTOB pEIleHUs, BbIOOp Hanbosiee MOIXOASIIEro ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

—MCII0Jb30BaTh BOMPOCKHI KaK UCCIIEIOBATEILCKUN HHCTPYMEHT MTO3HAHUS;

—TIPOBOJIUTh MO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OTIBIT, HECIOXKHBIM (hU3HUecKuit
AKCIEPUMEHT, HEOOIbIIIOE HCcCeI0BaHne (PU3UUYECKOTO SIBICHNUS;

—OLIGHUBaTh HAa MPUMEHMMOCTh U JOCTOBEPHOCTh HWH(GOpPMAIUIO, TOIYYEHHYIO B XOJe
MCCIIEIOBAHUS W SKCIIEPUMEHTA;

—CaMOCTOSITeNTFHO (OPMYTUPOBATH O0OOIIEHUS W BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

—TPOTHO3UPOBATh BO3MOXKHOE JaibHeWIIee pa3BUTHE (U3HUECKHUX IMIPOILIECCOB, a TaKKe
BBIJIBUTaTh MPENOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ undpopmanueii:

—TPUMEHATh Pa3UYHbIe METObl, HHCTPYMEHThl W 3alpochl MpH TMOUCKEe u OoTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YI4ETOM MPEATIOKEHHON yueOHOU (hr3nueckoit 3a1a4u;
—aHaIu3upOoBaTh, CHCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MHHDOPMAIIUIO PA3TUYHBIX BUAOB U
(dhopM TmpecTaBICHHUS;



—CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMAIbHYIO (OopMy TpeAcTaBieHus HWHPOpPMALUU |
WUTIOCTPUPOBATH PElIaeMbIe 33[]a4id HECIOKHBIMU CXEMaMH, JUarpaMMaMu, UHOU Tpadukod u
X KOMOMHAITUSMH.
YHuBepcajibHble KOMMYHHUKATHBHBIE JelicTBust O0menne:
—B X0JIe 00CYXKAeHHUsI y4eOHOTO MaTepuana, pe3yilbTaToB Ja0OpaTOPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI 10 CYHIECTBY OOCYX/J1aeMOM TEMbl U BBICKA3bIBaTh WJEH, HALIEJICHHbIE Ha
pellIeHre 3a/1aui U NoJiiepKaHue 01aroKenaTeIbHOCTH OOLEHUS;
—COTOCTAaBJIATh CBOU CY)XJICHUSI C CYXICHUSMU APYTMX Y4aCTHUKOB JIMajora, oOHapyXKMBaTh
pa3IM4Mue U CXOICTBO MO3ULINI;
—BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
—ITyOJTUYHO TMPEACTABIATh PE3YJbTAThl BBIMOJTHEHHOTO (DPH3MYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIEIOBaHUS, TIPOEKTA).
CoBMecTHas1 1eITEJILHOCTD (COTPYIHHYECTBO):
—TIIOHUMAaTh M WCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIAMBUIYAIBHOW pPaOOTHI TIpU
pElIeHUH KOHKPETHON (pr3nueckoil mpoOiemsl;
—TPUHUMATH 1IEJTH COBMECTHOM JIEATEILHOCTH, OPTaHU30BBIBATh JCHCTBUS MO €€ TOCTHKEHUIO:
pacmpenensaTb poJih, OOCYKJaTh MPOIECChl W Pe3yiabTaThl COBMECTHOM paboThI; 0000IIaTh
MHEHHS HECKOJIBKHX JIIOCH;
—BBINOJIHATh CBOIO 4acTb pabOThl, JOCTUTas KauyeCTBEHHOTO pe3ylbTara II0 CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCUCTBHUS C IPYTUMHU WICHAMU KOMaHIbI;
—OLIEHUBaTh KAayeCTBO CBOEr0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.
YHuBepcaibHble peryjsiTuBHble AeicTBUA CaMooOpranu3amnus:
—BBIABIIATH MPOOJIEMbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOUIUX Ui PEIICHUS
(bU3UYECKUX 3HAHU;
—OPHUEHTUPOBATHCS B PA3IMYHBIX MOAX0JaX MPHUHITUS PEIIeHUN (MHAWBUIYaTbHOE, IPUHSTHE
pelieHus B TpymIe, IPUHATHE PEIISHUN TPYIIIO);
—CaMOCTOSITENIbHO ~ COCTaBJISATh QITOPUTM pelleHus (QU3MYecKOW 3a7ayu WM  IJIaHa
UCCIEIOBAaHUS € Y4€TOM  HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEeLICHU;
—J1eNnaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
CaMoOKOHTPOJIb (pediekcus):
—J1aBaTh aJICKBATHYIO OLIEHKY CUTYallUU U MpeyiaraTh IiaH e€ N3MEeHEHUS;
—OODBSICHATh TNPUYUHBI JIOCTHXKEHUS (HEIOCTIKEHUS) pe3yabTaTOB JEATEIbHOCTH, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;
—BHOCUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS] (PHUIUYECKOTO
WCCIIEIOBAHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS CHUTYaIHi,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEHH;
—OLIEHUBATh COOTBETCTBHE PE3YJAbTATa LIETTU U YCIOBUSM.
9MOIHOHAJIBHBIH HHTELIEKT:
—CTaBUThH ce0sl Ha MECTO JIPYTOro 4elioBeKa B XOJIE CIOpa WU JAUCKYCCHH Ha HAy4YHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.
IIpunsaTHe ceds u Apyrux:
—TIpU3HaBaTh CBOE MPABO HA OLIMOKY MPH pelIeHUH (PU3NYECKUX 3a]1a4 UM B YTBEPKIACHUAX
Ha Hay4YHbIE TEMBI U TAKOE e MPaBO JAPYroro.
MHNPEIMETHBIE PE3YJIbTATHBI
7 kJace

[IpenMeTHbie pe3ynabTaThl Ha 0A30BOM YPOBHE JOJKHBI OTpaXKaTh CPOPMHUPOBAHHOCTH Y
o0yJaromuxcs yMEHHIA:

—MWCIMONb30BaTh TMOHATHUS: (U3MUECKHEe W XUMHYECKUE SIBIICHHS; HaOIIoAeHHe,
AKCMEPUMEHT, MOJEIb, THUIIOTE3a; €AMHULIBI (PU3MUECKUX BEIMYMH; aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSTHUS BelecTBa (TBEPI0E, )KHUIKOE, Ta3000pa3HOe);



- MEXAaHHWYECKOE JBW)XEHHE (pPaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHENWHOE),
TpaeKTopusi, paBHOACWUCTBYIOIIas cui, jaedopMmarus (ymnpyras, IJacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

—pasnu4athk saBiacHUs (nud@dy3us; TEIIOBOE JBIDKCHHWE YACTHI[  BEIIECTBA;
paBHOMEpHOE JBWKEHUE; HEPaBHOMEPHOE [IBIKCHHE; WHEPIUS; B3aUMOJCHCTBUE TE,
paBHOBEeCHE TBEPABIX TEJl C 3aKPEIJIEHHOW OChIO BpallleHUs; Iepefada JaBiICHUS TBEPABIMU
TeJaMH, JKUIKOCTSAMH M Ta3aMu; aTtMoc(epHOe J[aBJCHHE; IUIABaHWUE TeJ; MPEBPALCHHS
MEXaHUYECKOW SHEPruM) MO OINHUCAHMIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIUX JIaHHOE (PU3MYECKOe SBIICHHWE;, —PACO3HABATh MPOSBICHUE H3YYCHHBIX
(bu3HUYECKUX SBIICHUN B OKPYKAIOIIEM MHPE, B TOM YHCJIC (PU3NYCCKHUE SIBJICHUS B MPHUPOJE:
MIPUMEPHI ABKCHUS C PA3JIMYHBIMU CKOPOCTSIMHU B )KMBOWM M HEKUBOU MPUPO/IE; NEHCTBUE CUIIBI
TpeHUs B TPUPOJE U TEXHUKE, BIUSHHUE aTMOCHEPHOTO JaBIEHUS HAa XWUBOW OPraHusM;
MJaBaHUE PbIO; phIYard B TeEJE€ YeJOBEKa; MPH ATOM MEPEBOJUTH MPAKTHYECKYIO 3a/Jady B
y4eOHYI0, BBIJICIIATH CYIECTBEHHBIC CBOMCTBA/IPU3HAKH (PU3UUECKUX SIBJICHUI;

—OMKCHIBaTh H3yYEHHBIE CBOWCTBA TeNl M (PU3WYECKUE SIBIICHUS, HUCIOJBb3yd (U3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CHJIa YNIPYTrOCTH, CHUJIa TSDKECTH, BEC Tejla, CUjla TPEHUS, JaBlieHue (TBEPAOro Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJa, MEXaHW4eckass paboTa, MOUIHOCTb, IJIEYO CHUJIbI, MOMEHT CHIIBI,
KO2(pPUITMEHT TMOJE3HOTO JEHCTBHSI MEXaHM3MOB, KMHETHYECKas W TOTCHIIMAIbHAS DHEPTrHs);
MpU OMHCAaHWUU TIPABUIBHO TPAKTOBATh (PUIUUECKUNM CMBICT MCIOJIb3yeMbIX BEJIHYHUH, WX
0003HaYCHHS] U €IUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIIUE TAHHYIO
(DMBUYECKYIO BEIMUMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH rpadUKH U3YYCHHBIX 3aBUCHMOCTEH
(hMBUYECKUX BEIMYNH,

—XapaKTepu30BaTh CBOWCTBA Tel, (pu3MUeckue SIBJICHHUSI W MPOLECCHl, HCIOIb3yd IpaBHiia
CJIOKEHHUS cuJl (BIOJIb OJHOM IpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHs pblyara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHM4eCKON
SHEpruy; TMpU OBTOM JlaBaTh CIOBECHYI0 (OPMYJIHMPOBKY 3aKOHAa U 3alHUCBIBaTh €ro
MaTeMaTH4eCKOe BhIpakeHUE; —OOBIICHIATH (PU3MUYECKUE SIBJICHHUS, MPOLIECCH] U CBOWCTBA TEJ, B
TOM YHCIE€ M B KOHTEKCTE€ CHUTYyallU IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATh
MIPUYKUHHO-CIICZICTBEHHBIE CBSA3H, CTPOUTH OObSICHEHHE U3 1—2 JIOrMYEeCKUX I11aroB ¢ OMOPON Ha
1—2 u3yyeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUN, PUINYECKUX 3aKOHA UITH 3aKOHO MEPHOCTH;
—peniath pacu€THbIC 3a7a4u B 1—2 NEHCTBUS, UCIIOJB3YS 3aKOHBI M (DOPMYIIbI, CBSI3BIBAIOIINE
¢dbusznyuecKkue BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/layd 3alMChIBaTh KpPaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKUE BEIUYUHBI B (JOPMYIIBI U MPOBOJIUTH PACUETHI, HAXOIUTH CIPABOYHbBIE
JaHHbIE, HEOOXOJIMMBbIE MJIsi peHIeHHs 3aJad, OLEHUBATh PEATUCTUYHOCTh IOIY4YEHHOM
(bu3MUeCKO BEIUYUHBL;

—pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MPHU MOMOIIN (PU3NYECKHUX METOJOB; B
OTIMCAHUU UCCIICJIOBAHUS BBIACIATH MPOBEPseMOE MPEIIOIoKeHHe (TUNOoTe3y), pa3inyaTh U
WHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT, HAXOAUTh OMIMOKK B XOJE OMNbITA, JIe1aTh BBHIBOJbI
10 €ro pe3yJbTaTaM;

—TIPOBOJIUTH OMBITHI M0 HAOMIOJACHHUIO (GU3NYECKUX SIBICHUM WM (PU3HMYECKUX CBOICTB Tell:
(dbopMynupoBaTh MpOBEpPsSEMbIE MPEANOJIOKEHHs, COOUPATh YCTAHOBKY M3 TMPEIIOKEHHOTO
00opynoBaHus, 3aMUCHIBATH X0 OMBITa U (POPMYTUPOBATH BHIBO/IBI;

—BBINIOJIHATh TPSMbIE H3MEPEHHUs pPACCTOSHHS, BpPEMEHH, Macchl Tela, 00bEéMa, CHIBI U
TEeMIIepaTyphl C UCIOIH30BAHHEM AHAIOTOBBIX U MU(POBBIX MPUOOPOB; 3aMUCHIBATH TOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHOM MOTPENIHOCTH U3MEPEHUIA;

—TIPOBOJIUTh HCCIEAOBAHWE 3aBUCUMOCTH OJHON (PU3MYEeCKOW BENMYUHBI OT JAPYrol ¢
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHHUH (3aBUCHUMOCTHU IYyTH PaBHOMEPHO JBMKYILETOCS Tella OT
BpEMEHU JBIKCHUS TeJa; CHIIbI TPEHUSI CKOJBKEHHUS OT CHIIBI JAaBJICHUs, KauecTBa 00pabOTKH
MOBEPXHOCTEU TEJl U HE3aBUCUMOCTH CUJIbI TPEHHS OT IJIOLIATU CONMPUKOCHOBEHUS TEIl; CHIIbI
YIPYTrOCTH OT YAJMHEHHs MPYKUHBI, BHITAIKHBAIOIIECH CHIIBI OT 00bEMa MOTPYKEHHON YacTu
Tena U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, Ha



KOTOPYIO MOTPYKEHO TEJO; YCIOBHH IUIaBaHUS Tell, YCJIOBHI PaBHOBECHS pbluara M OJIOKOB);
y4acTBOBATh B IUIAHUPOBAHHHM YYEOHOTO HCCIEIOBAHUS, COOMpATh YCTAHOBKY M BBITMOJHATH
U3MEpEHUs, CcJenysd NpeUIOKEHHOMY IUIaHy, (DUKCHPOBAaTh pe3yJbTaThl IOJIYYCHHOUH
3aBHUCUMOCTH (DU3UYECKUX BEIMYMH B BUAE MPEUIOKECHHBIX TaOMUI] M rpadukoB, Aenarb
BBIBO/JIBI TIO0 PE3YJbTaTaM UCCIIEIOBAHMS,
—IIPOBOJIUTh KOCBEHHBIE M3MEpEHHs (PM3NUECKUX BEIMYMH (IJIOTHOCTh BEUIECTBA JKUIKOCTH H
TBEPIOTO TeNa; CHJIA TPEHHUS CKOJIBKCHHUS; JaBJICHHE BO3/AyXa; BBITAIKHBAIOIIAS CHJIA,
JEWCTBYIOMIAs Ha MOTPYXKEHHOE B )KUIKOCTh TEJO; KOI(D(MUIIMESHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIEAYsl MPEITOKEHHON WHCTPYKIHMU: TPU BBIMOJHEHHH W3MEPEHUil coOuparh
HKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISTH 3HAYCHUE UCKOMOW BEJTMUUHBI;
—C0o0II0IaTh MPaBUIIa TEXHUKH 0€301aCHOCTH MpH paboTe ¢ 1ab0paTOPHBIM 000PYIOBAaHHEM;
—YKa3bIBaTh TPHUHIMIEI JECHCTBHSI MPUOOPOB W TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOMIAIOIINECS] COCYIbI, OapOMETp, phIYar, IMOJABIKHBIA U HETIOABIKHBIN OJIOK,
HAKJIOHHAS MJIOCKOCTB;
—XapaKTepu30BaTh MPHUHIUIBI ACHCTBUS M3YUYEHHBIX MPHOOPOB W TEXHHUUYECKUX YCTPOMCTB C
OTOpOi Ha WX OmucaHus (B TOM 4YHCIE: TMOMAIIMITHUKH, YCTPONCTBO BOJOIMPOBOJA,
THJIPABIUYECKUN Tpecc, MAaHOMETp, BBICOTOMEp, IOPIITHEBOM HACOC, apeoMETp), HCIONIb3Ys
3HaHMUS O CBOWCTBAX (U3NYECKUX SBJICHUH U HeoOXoaumble (U3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;
—IIPUBOJUTH IPUMEPHI / HAXOAUTh HH(POPMAIHIO O MPUMEpax MPAKTUIECKOTO WCIOIB30BaHUS
(bU3NYEeCKNX 3HAHUH B TIOBCETHEBHOW KHU3HU IS 00ecTieueHHs Oe30MacHOCTH NP 0OpaIeHHH ¢
npuOopaMu W TEXHHUUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 3I0POBbS M COOIIONECHUS HOPM
HKOJIOTMYECKOT0 TIOBE/IEHUS B OKPY’KaIollEel Cpene;
—OCYILECTBJIATh OTOOpP MCTOYHMKOB HHPOpMauu B ceTH VIHTEpHET B COOTBETCTBUHU C
3aJJaHHBIM [IOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHMM W MyTEM CpaBHEHUS
pa3UYHBIX HCTOYHUKOB BBIIENATH HMH(OpMAIUIO, KOTOpas SBIAETCS NPOTHUBOPEUMBON HIIH
MOXET OBITh HEJIOCTOBEPHOM;
—MWCHOJb30BaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUi Hay4HO-NOMYJSIPHYIO JIMTEpATypy
(GU3M4ecKoro cojep)KaHus, CIPaBOYHbIE MaTepHalbl, pecypchl ceth VIHTepHeT; BianeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HMH(OpMAIMM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;
—C03/1aBaTh COOCTBEHHBbIE KpAaTKUE IHUCBbMEHHBIE M YCTHbIE COOOLIEHMS Ha OCHOBE 2—3
HCTOYHUKOB MHGpOpManuu GU3NYECKOTO COAEP)KaHMs, B TOM 4HCIe MyOIMYHO JelaTh KpaTKue
COOOLIEHHUA O pe3ylbTaTax HPOEKTOB MM Y4eOHBIX MCCIEIOBaHMN; IMPH 3TOM TI'PAaMOTHO
UCIOJb30BATh U3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3UKH, CONPOBOXIATh BBICTYIUIEHUE
MpE3CHTALNEN;
—IIpH BBINOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEOBAaHUN pacrpeiensaTh 005 3aHHOCTH B IpyIie
B COOTBETCTBUM C IOCTaBJIEHHBIMU 3aJayaMM, CJIEIUTH 3a BBINOJHEHHMEM IUIaHA JAEHCTBHIA,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYIIbI; BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YIUTHIBAsi MHEHUE OKPY/KAIOIIHX.

8 ki1ace

IIpenmeTHbie pe3ynbTaThl HA 6a30BOM YPOBHE JOJKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y
oOyJaromuxcs yMEHH:

—MHCHOJb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYI, TEMJIOBOE IBM)KEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHUE U aMOP(HbIE Teja, HAaChIIEHHbIN
U HEHACBILICHHBIH Tap, BIQKHOCTb BO3/yXa; TEMIIEpaTypa, BHYTPEHHsSISI SHEpPrus, TelJIOBOi
JIBUTaTellb; 3JEMEHTapHBI HICKTPUYECKUN 3apsjl, SJIEKTPHUUECKOe II0Jie, MPOBOJHUKU U
JIMAJIEKTPUKH, TTOCTOSTHHBIHM 3JIEKTPHUUECKUI TOK, MarHUTHOE TIOJIE;

—pa3nuyath sBIEHHUS (TEIUIOBOE pacIlMpeHue/ckaTve, TeIulonepenaya, TEIuIoBOe
paBHOBECHE, CMayHMBaHWE, KaNWUIIpHbIE SBJICHUS, HCIIApEHHE, KOHJCHCAIUs, IUIaBJICHUE,
KpUcTalmu3anus (OTBEpleBaHKe), KUIIEHHe, Teruionepeaaya (TerIonpoBOIHOCTh, KOHBEKIIHS,
U3IYYEHHUE); SNIEKTPU3aAIMsl TeJl, B3aUMOJEHCTBHE 3apsJiOB, NEHCTBUS AIIEKTPUYECKOTO TOKa,



KOpPOTKOE 3aMbIKaHUE, B3aUMO/ICUCTBUE MarHUTOB, JEHCTBUE MATHUTHOTO IOJISl HA MPOBOJAHUK C
TOKOM, 3JIEKTPOMArHUTHAsE MHAYKLHS) 1O OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NIECKOE SBIICHUE;

—pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3UYECKUX SBICHUHN B OKPYKAIOIIEM MUpE, B
TOM 4YuClie (U3NYCCKUE SIBJICHUS B TPUPOJC: MOBEPXHOCTHOE HATSHKCHHE W KaNWUISPHBIC
SIBJICHUS. B TPHUPOJAC, KPUCTALIBI B mnpupone, uznydenue ConHIla, 3aMep3aHHe BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra; OJJICKTPUYCCKUC SIBIICHUS B
aTMocdepe, 3JICKTPUUYSCTBO JKUBBIX OPraHM3MOB; MarHUTHOE TOJe 3eMiH, Apei( TOJIOCOB,
pOJIb MAarHUTHOTO TIOJISI JUISl JKM3HW Ha 3emiie, MOJIAPHOE CHUSIHUE; TPU STOM TEPEBOJUTH
MIPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA/TIPU3HAKN (PH3UYCCKHUX
SIBJICHU;

—OTMHCHIBaTh U3YYCHHBIE CBOMCTBA TE U (PU3NUYECKUE SIBIICHUS, UCTIOJIb3Ysl (PU3UUYECKUE
BEJIMYUHBI (TEMIlepaTypa, BHYTPEHHSS YHEPTUSI, KOJTUYECTBO TEIJIOTHI, YAeTbHAsS TEIJI0EMKOCTh
BEIIECTBA, YJEJIbHAs TEIJIoTa IUIABJICHUS, yleNbHas TEIUIoTa MapooOpa3oBaHUs, YICIbHAs
TEIUIOTA CrOpaHHsl TOIUIMBA, KOI(PQPUIMEHT TIOJIE3HOTO JIEHCTBUS TEIJIOBOM MAIWHBI,
OTHOCHTENIbHAS BJIAKHOCTb BO3/yXa, OJJIGKTPUYECKUN 3apsiji, CHJIa TOKa, DJIEKTPUUYECKOE
HalpsDKEHUE, COMPOTUBJICHUE NPOBOJHUKA, YIEIHLHOE COMPOTHBIICHHE BEIIECTBa, padoTa W
MOIITHOCTh AJIEKTPUYECKOTO TOKA); MIPH OMUCAHUU MPABUIIHLHO TPAKTOBATH (PU3MUECKHI CMBICIT
WCTIOJIb3YEMBIX BEJTUYMH, 0003HAYCHUS U SUHUIBI (DU3UIECKUX BEIIMYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JAPYTUMHU BEIWYWHAMHU, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEJIIMUNH;

—XapaKTepu30BaTh CBONCTBAa TeJ, (PU3MUYECKHE SBJICHUS M TIPOIECCHI, HCIOIb3YS
OCHOBHBIE€ TOJIOKCHHSI MOJIEKYJISIPHO-KHHETUYECKONW TEOPUHM CTPOCHHS BEIIECTBA, MPUHITUI
CYNEpIO3UINK NoJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma uis
ydyacTka nenu, 3akoH JDhxoyns—JleHna, 3aKOH COXpaHEHHs DHHEPruu; INpU 3TOM J1aBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTUYECKOE BHIPAKEHUE;

—OOBSICHATh (U3NYECKUE MPOLECChl W CBOWCTBA TeJI, B TOM 4YHCIE€ U B KOHTEKCTE
CUTYALMI NMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISIBIISITH IPUYMHHO-CIICCTBEHHBIE CBSI3H,
CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 W3Y4YEHHBIX CBOMCTBA
(buznuecKkux ABJIeHUH, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

—peniath pacu€THbIC 337a4u B 2—3 NEHCTBUS, UCIIOJIB3YS 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIINE
¢u3nyueckue BEIWYMHBI: Ha OCHOBE aHalW3a YCIIOBUS 33Jayd 3alHCHIBATh KPAaTKOE YCIOBUE,
BBISIBIISITh HENOCTATOK JAaHHBIX JUId pElIeHUs 3ajaud, BBIOMpAaTh 3aKOHBI WU  (POPMYIIBI,
HeoOXouMble JUIsl €€ pelleHHs, MPOBOIUTH PACUYETHl W CpPaBHUBATh MOJYYCHHOE 3HAUCHUE
(buznuecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

—pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MpPU MOMOIIU (PU3HUECKUX METOJIOB;
WCIIOJIb3Ysl OIKMCAaHHUE UCCIENO0BAHMS, BBIICIATh IPOBEPSIEMOE MPEANOJIOKEHHE, OLICHUBATh
MPaBUIILHOCTh NOPsJIKA POBEJICHUS UCCIEA0BaHMs, 1€TaTh BEIBOIbL;

—TIPOBOJIUTh OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (DU3MUYECKUX CBOMWCTB Tel
(KanmwIsipHBIE SIBJICHUSA, 3aBUCHMOCTh JaBJICHHS BO3JyXa OT ero oO0b&ma, TeMmeparyphl;
CKOPOCTH npoiecca OCTBIBaHUs/HarPEBAHUS npu W3IIy4€HUH oT LBETA
M3ITyYaroei/morIonaield MOBEepXHOCTH; CKOPOCTh HCHApeHUss BOJABI OT TeMIIEpaTyphl
KUJKOCTU U IUIOIIAIM €€ MOBEPXHOCTH; AJIEKTPHU3aLUs TeJl U B3aUMOJCHCTBUE JEKTPUUECKUX
3aps/I0B; B3aUMOJCICTBHE TMOCTOSIHHBIX MAarHUTOB, BHU3yaJU3allMsi MArHUTHBIX TOJEH
MOCTOSIHHBIX MAarHUTOB; JAEWCTBUS MArHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOICTBa
JJIEKTPOMArHuTa, CBOMCTBA  OJEKTPOJBUTATENs]  MOCTOSHHOTO  TOKa):  (OpMYIHpPOBAThH
MpoBepsieMble MPENONOKEHUsI, COOUpaTh YCTAHOBKY HU3 MPEIONKEHHOTO O0OpyIOBaHMUS;
OTIMCHIBATh XOJ1 OTIBITA ¥ (POPMYIUPOBATH BHIBOIBL;

—BBINOJIHATh MPSIMbIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIILHOW BIIA)KHOCTH BO3/yXa, CHJIbI
TOKa, HANpPSOKEHUS C HCIOJIb30BAHMEM aHAJOTOBBIX TMPUOOPOB W JATUYUKOB (PH3UUECKHUX
BEITUYMH; CPABHUBATH PE3YNbTAThl U3MEPEHUH C YIETOM 3aJJaHHON aOCOIOTHON MOTPEITHOCTH;



—IIPOBOJIUTh HCCIIEJIOBAHUE 3aBUCUMOCTH OJHOW (U3MUECKON BEIWYMHBI OT JAPYrod ¢
HCII0JIb30BAHUEM TIPSIMBIX H3MEpPEHUN (3aBUCUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIAJN HONEPEYHOr0 CEUEHUsl U YIENbHOTO COIPOTUBIICHMS BEIIECTBA IIPOBOJHUKA;
CWJIBl TOKa, MAYLIEro uepe3 IPOBOAHMK, OT HANpsIKEHUS Ha IPOBOJHHUKE; HCCIIEJOBaHHE
[IOCJIEIOBATEIPHOTO W TapajuleJIbHOIO  COEOUHEHMM  NPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeI0OBaHUE, COOMpPaTh YCTAHOBKY U BBINOJIHITH U3MEPEHHUSI, CIEAys NPEI0KEHHOMY IUIaHY,
(bUKCHpPOBATh PE3YJbTATHl IMOJYYCHHOH 3aBHCHMOCTH B BUAE TAaONWI W TPauKOB, [ENaTh
BBIBOJIbI 110 PE3YJIbTaTaM MCCIIEJOBAHUS;
—IIPOBOJINTH KOCBEHHBIE M3MEPEHHsI (PU3NUECKUX BETHUUH (yaelbHas TeIUIOEMKOCTD BEIIECTBA,
CONPOTHUBIIEHUE IPOBOJHMKA, PadOTa M MOIIHOCTb 3JEKTPUUECKOI0 TOKa): IJIaHUPOBATh
U3MEepeHus, cCOOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl NMPEA0KEHHON UHCTPYKLUUHU, U
BBIUMCIIATH 3HAYEHUE BEJTMYUHEI;
—Cco0JIr0/1aTh MPaBUJIa TEXHUKU O€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM 000pYI0BaHUEM;
—XapaKTepu30BaTh MPUHIUIBI ACHCTBUS M3YUYEHHBIX MPHOOPOB W TEXHHUUYECKHX YCTPOMCTB C
OMOpOM Ha MX OMHMCAHMS (B TOM 4YHCIE: CHCT€Ma OTOIJIEHUS JOMOB, THMTPOMETp, MapoBas
TypOMHA, aMIEepMETp, BOJIBTMETP, CUETUMK DIIEKTPUUYECKONW SHEPIHHU, DIEKTPOOCBETHTEIbHBIE
npuOOpHI, HarpeBaTeNbHbIE IEKTPONPUOOPHl (IPUMEpPHI), DIEKTPUUECKUE MPETOXPaHUTENH;
AIIEKTPOMArHUT, AJIEKTPOJIBUraTeNlb TOCTOSHHOTO TOKa), MCIOJB3YS 3HAHMS O CBOWCTBAX
(buznyeckux SABJICHUN U HEOOX0AUMbIe GU3NYECKUE 3aKOHOMEPHOCTH;
—pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHCYHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, TICHXPOMETP, THTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHUs, JIEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbl DJIEKTPUUECKHUX
1enei ¢ nocieAoBaTelbHBIM M MapauIeIbHBIM COCTUHEHUEM 3JIEMEHTOB, pa3jiMuasi YCIOBHBIE
0003HAYEHMSI HIIEMEHTOB MICKTPUUYECKUX LIENEH;
—IIPUBOJUTH IPUMEPBI/HAXOUTh HHPOPMALIMIO O IPUMEPAX MPAKTUUECKOTO UCTIONb30BaHUS
(bM3UYECKUX 3HAHUW B TIOBCETHEBHOM JKU3HU /I 0OeCcTieueHHs 0€30MacHOCTH MPU OOpaIeHUH C
npubopamMM M TEXHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS M COONIOJCHHUS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOIIEH CpeIe;
—OCYILECTBJIATh MOMCK MH(OpMAIMU (PU3HUECKOTO coliepkKaHus B ceTd MHTepHeT, Ha OCHOBE
UMEIOIIMXCA 3HAaHUM W 1yréM CpaBHEHMs JOIOJHMUTENbHBIX MCTOYHMKOB  BBIJCIATH
MHGOpMaLNIO, KOTOPast SBJISIETCS IPOTUBOPEUUBOM MIM MOXKET OBbITh HEJOCTOBEPHOM;
—MWCHOJb30BaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUi Hay4HO-NOMYJSIPHYIO JIMTEPATypy
(Gu3nYecKoro cojaep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl ceth VHTepHeTr; BianeTh
npuéMaMi KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHMs HMH(GOpMALMKM U3 OJHOW 3HAKOBOM
CHCTEMBl B JPYI'YI0; —CO3/1aBaTh COOCTBEHHbIC NUCHbMEHHBIE U KPaTKUE YCTHbIE COOOLIEHMS,
00001mass MHPOPMALIUMIO U3 HECKOJBKUX MCTOYHUKOB (PU3MUYECKOTO COJEp)KAHUS, B TOM YHCIIEe
yOJIMYHO TMPEJICTABIATh PE3YJIbTaThl MPOEKTHONW MM HCCIEN0BATEIbCKON NESATEIbHOCTH; MPU
3TOM I'PaMOTHO MCII0JIb30BaTh U3yYE€HHBINH MOHATUIHBIN anmnapar Kypca (pU3HKH, COIPOBOXKAAThH
BBICTYIIJICHHE TIPe3eHTalueH;
—IIpY BBINIOJHEHUH YYE€OHBIX IPOEKTOB U UCCIICAOBAHUMN (PU3MUECKUX MPOLIECCOB paclpeieisTh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMU, CJICAUTH 32 BBHIIIOJHEHUEM
IUIaHa JeWCTBUH W KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B
NeATeNbHOCTh TPYMINbI;  BBICTpaUBaThb KOMMYHHKAaTHMBHOE B3aWMOJIEHCTBHE, MPOSBIIS
TOTOBHOCTb Pa3periath KOH(IUKTHI.

9 knace

[IpenmeTtHble pe3ynbTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTpaxaTb CPOPMHUPOBAHHOCTh Y
oOyJaromuxcs yMEHHI:

—MWCHONBb30BaTh TMOHATHS: CUCTEMa OTCY€Ta, MaTepualibHas TOYKa, TPACKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO JBIXKEHHUs, nedopmanus (yrnpyras, ImiacTuyeckas), TPeHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3Ku; LIEHTP TSHKECTH; aOCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTU TBEPIOTO Tejla, pAaBHOBECHE; MEXaHUYECKHE KOJIeOaHHUs U BOJIHBI,
3BYK, HH(PA3BYK U YIbTPa3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa IEKTPOMArHUTHBIX BOJH,



CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIIEKTPHI MCIYCKAHUS U TOTJIONICHHS; anb(a-, 6era- u
ramMma-u3JIydeHusi, U30TOIlbl, AJEpHas SHEpreTHKa; —pas3jinyaTh SIBICHUS (paBHOMEPHOE U
HEPAaBHOMEPHOE MPSIMOJMHENHOE JBU)KEHUE, PABHOYCKOPEHHOE IPSMOJIMHENHOE IBH)KECHHUE,
cBOOOJTHOE TaJeHHE TeJ, PAaBHOMEPHOE [BIKEHHE MO OKPYXHOCTH, B3aMMOJCHCTBHE Tel,
PEaKTUBHOE JIBIKEHHE, KOJIeOATEIbHOE IBIDKEHUE (3aTyXaIOlIUe W BBIHYXICHHBIE KOJICOAHMS),
pPE30HAHC, BOJHOBOE JBW)XEHHME, OTpPaXEHHE 3BYyKa, IMPSAMOJIMHEHHOE pacnpoCTpaHEHUE,
OTpa)XCHHE U IPEJIOMJICHUE CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3io’KeHUE Oenoro
CBETa B CIEKTP M CIIOKEHHE CIHEKTpPaJbHbIX I[BETOB, JUCIEPCHUSI CBETA, E€CTECTBEHHAs
PavoOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa U3JIY4YEHMs]) IO ONMCAHUIO HX
XapaKTEpPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBIICHUE;
—pacro3HaBaTh MPOSIBICHUE W3YyYCHHBIX (PM3MUECKUX SIBICHUH B OKpYXKaromeM Mupe (B TOM
yucie (pU3NyYecKue S[BJICHUS B MPUPOJE: NMPWIMBBI U OTIUBBL, JABUKeHUE muiaHeT CoyHeuHOU
CUCTEMbI, PEAKTHUBHOE JIBU)KEHUE >KUBBIX OPraHHW3MOB, BOCIPHUITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 7XO, I[BETa TeJ, ONTHYECKHUE SBJICHUS B
npupoje, OHOJOrMYecKoe JAEeWCTBHE BUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTE€HOBCKOTO
U3JTy4YeHUH; €CTEeCTBEHHBIN paJMOaKTUBHBIM (OH, KOCMHUYECKHE Jy4Hd, paJlO0aKTUBHOE
U3JIydYeHUEe NPUPOJHBIX MMHEpAJOB; JEHCTBHUE PAJUOAKTHBHBIX H3IYyYEHHM Ha OpraHu3M
YeJl0BEKa), MPU ITOM NEPEBOJUTh MPAKTHUECKYIO 3a/1a4y B Y4€OHYIO, BBIACIAThH CYIIECTBEHHBIE
CBOMCTBa/MPU3HAKN (PUZUUYECKUX SBIICHUN;

—OIUCHIBaTh U3yYEHHbIE CBOMCTBA TeNl U (U3NYECKHE SBICHUS, UCIIONb3Ys (hr3HUecKue
BEJIMYMHBI (CPEHSS 1 MTHOBEHHAsI CKOPOCTb Tella IIPH HEPaBHOMEPHOM JIBUKEHHH, YCKOPEHUE,
nepeMeleHue, MyTh, YyIioBas CKOpPOCTb, CHJIa TpPEHHUs, CHJIa YIPYrOCTH, CHJIa TSDKECTH,
YCKOpEHHEe CBOOOTHOTO TaJeHus, BEC Teja, MUMIYJIbC Tela, UMIYJIbC CHJIbI, MEXaHUYecKas
paboTa ¥ MOIIHOCTh, MOTEHLMAJIbHAS SHEPIUs Teljla, MOTHATOrO Haj MOBEPXHOCTHIO 3EMIIH,
MOTEHIMATIbHAS SHEPrHsl C)KATOM NPYKUHbBI, KUHETHUYECKas SHEPrus, MOJHas MeXaHU4ecKas
SHeprus, Mepuoj] U YactoTa KoJyieOaHW, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IMOKa3zaTeib MPEIOMJIEHUS Cpenbl); IPHU ONHUCAHUU MPaBUIBHO TPAKTOBATh
(bu3nyecKuil CMBICI UCHOJB3YEMbIX BEIMYUH, 0003HAUEHUS U €AUHUIIBI (PU3UUYECKUX BEIUYUH,
HaXoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUYMHY C JAPYTUMHU BETUYHMHAMH,
CTPOUTH rpaQUKU U3y4ECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

—XapaKTepu30BaTh CBOICTBA TeJ, PU3NYECKHUE SBJICHUS U MPOIIECCHI, UCIIONIb3Yys 3aKOH
COXPAaHEHHUs SHEPrUH, 3aKOH BCEMHUPHOTO TSITOTEHHUS, MPUHLHUI CYNEPIO3UIUU CHJI, TPUHLHUIT
oTHOcuTeNnbHOCTH [anunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA, 3aKOHBI
OTpaXKeHUsI U MPEJIOMIICHUSI CBETa, 3aKOHBI COXPAaHEHUs 3apsSA0BOTO M MAacCOBOTO 4YHCEN MPHU
SIEPHBIX PEAKUUsX; MPU STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aMHUCHIBATH €TI0
MaTeMaTH4eCKOe BBIPAKECHUE;

—OOBICHATh (PU3NYECKUE TPOLECChl U CBOWCTBA TeJ, B TOM 4YHCI€ U B KOHTEKCTE
CUTYaIil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUUHMHHO-CIEICTBEHHBIC CBS3H,
CTpPOUTH OOBACHEHHE M3 2—3 JOTUYECKHX IIaroB C OMOpOil Ha 2—3 HM3y4EHHBIX CBOMCTBA
(buznuecKux ABJICHUHN, (PU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEI;

—pemath pacu€THbIe 3a7aud (OMHparolIuecss Ha cucTeMy U3 2— 3 ypaBHEHHN),
UCTOJb3Yys 3aKOHBI U (OpMyJbl, CBA3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAM3a
yCJIOBHS 3a/laud 3alKChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH HEAOCTAIOUIME MM HM30bITOUHBIE
JIaHHBIE, BBIOMPATh 3aKOHBI M (HOPMyYsbl, HEOOXOAUMBIE AJIS PEIIEHUs, TPOBOJIUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHUS (PU3NYECKON BETMUNHBL;

—pacrno3HaBaTh MPOOJIEMbl, KOTOpPbIE MOXHO pEIIUTh MpU MOMOIIU (PU3HUECKHX
METOJIOB; MHCIIONb3ysd OINMCAHHUE WCCIEN0BAaHUs, BBIACIATH IPOBEPSEMOE IPEAIONIOKEHHUE,
OLIEHMBAaTh  MPABWIBHOCTh  MOPSAKA MPOBEACHUS  UCCIEAOBaHUSA, JeNaTb  BBIBOJbI,
HMHTEPIPETUPOBATH PE3YNIbTAThl HAOMIOIEHUH U OTBITOB;

—IIPOBOJIUTH OMBITHI MO HAOIIOAECHUIO (U3NUYECKUX SBICHUN MM (U3MUECKUX CBONCTB
TeN (M3ydyeHue BTOpOro 3akoHa HproTOHA, 3ak0HA COXpaHEHMsI SHEPIUHU; 3aBUCUMOCTh I1EpHOJIa
KoJIe0aHUH PYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U ®KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT



aMIUTUTYAbl MaJIbIX KOJIeOaHMI; MPsIMOIMHEIHOE pacIpOCTPaHEHUE CBETA, Pa3joKeHUue Oenoro
CBETa B CIEKTP; U3yYEHUE CBOMCTB M300paXECHUs B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B COOMpAroIIe JTMH3e; HaOMI0IeHHE CIUTOIIHBIX M TMHEHYaThIX CIIEKTPOB U3ITy4EHUs):
CaMOCTOSITEIIBHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HAOOpa 000PYIOBaHMS;, ONMCHIBATH X0
OTIBITA U €TO PE3YJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

—IIPOBOJIUTh TPU HEOOXOAMMOCTH CEPUI0 TIPSMBIX H3MEPEHH, OTpeAessisi CpeaHee
3HAYCHUE M3MEPSEMOU BeIMUMHBI (POKYCHOE pacCTOSTHUE COOMpArOIIel JINH3bI); 000CHOBHIBATH
BBIOOP cIToco0a N3MEPECHUS/ H3MEPUTEITHHOTO TTPHOOPa;

—TIPOBOJIUTh HCCIIEOBAHUE 3aBUCUMOCTEH (DM3NYECKUX BEIMYUH C HCIIOJIE30BAaHHEM
NPSIMBIX W3MEPEHHH (3aBUCHUMOCTH IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIKEHHU Oe3
HaYaJIbHOM CKOPOCTH; TepHoja KOoJeOaHM MaTeMaTHYeCKOro MasTHHKA OT JJIUHBI HUTH;
3aBUCHUMOCTH YIJla OTPa)KE€HUs CBETa OT yrja MaJeHHs W yria MpeJoMIICHUs OT yrijla HajeHus):
TUTAHUPOBATh MCCJIEIOBAHNE, CAMOCTOSITEIHHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yNbTaThI
MOJTy4EHHOH 3aBUCUMOCTH (DM3NYECKUX BEIWYHH C YIETOM 33JaHHON IMOTPEITHOCTH N3MEPEHUH
B BUJIe TaOJHII U TPAQHKOB, I€IaTh BHIBOJBI 10 pPe3yJbTaTaM UCCIIETOBAHMS;

—IIPOBOJINTh KOCBEHHBIE M3MEPEHUS] (PU3UYECKUX BEIMUYMH (CPETHSSI CKOPOCTh M YCKOPEHHE
TeJa P PAaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOIHOTO MaIeHUs, KECTKOCTD MPYKUHBI,
KO3 (UIIMEHT TPeHHUs CKOJBKEHMs, MeXaHHdeckass paboTa M MOIIHOCTb, YacToTa WU TEpUOJ]
KOJIeOaHWH MaTeMaTHYeCKOTO W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas CHJa COOHMparomieit
JVH3BI, PAJMOAKTUBHBIA (OH): TUTAHUPOBATh HM3MEPEHUs; COOMpPATh OSKCIEPUMEHTAIBHYIO
YCTAHOBKY W BBITIOJIHATH H3MEPEHUS, CIIEIys IPEIOKEHHOW HHCTPYKITUH; BBIYHCIISTH 3HAYCHNE
BEJIMYUHBI ¥ aHATM3UPOBATH TTOJTyYSHHBIE PE3yIbTAaTHI,

—Cco0JIr0/1aTh TPaBUJIa TEXHUKU O€30MacHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;
—pa3nu4aTh OCHOBHBIE MPU3HAKK H3YyYCHHBIX (U3UYECKUX MOJeNiel: MaTepuaabHas TOYKa,
abCoIOTHO TBEPAOE TEJO, TOUEUHBIN HCTOYHUK CBETA, JIy4d, TOHKAs JIMH3A, [JIaHEeTapHas MOJIEb
aToMa, HyKJIOHHAsI MOJIeJIb aTOMHOTO SI/pa;

—XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS W3Y4EHHBIX MPUOOPOB M TEXHHUYECKHUX YCTPOWCTB C
OTMOpOM HAa WX OMUCaHUS (B TOM YHUCIE: CHUAOMETpP, NATUMKH IOJIOKEHUS, PACCTOSIHUA U
YCKOpEHHUs, pakera, OHXOJIOT, OYKH, [EpPUCKOI, QoToamnmapaT, ONTUYECKHUE CBETOBO/IBL,
CIEKTPOCKON, NO3UMETp, Kamepa BuiibcoHa), MCHONIb3ysl 3HAHMSI O CBOMCTBaxX (PU3NYECKUX
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3NYEeCcKre 3aKOHOMEPHOCTH;

—MCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH HM3YyYEHHBIX TEXHHUYECKUX YCTPOICTB,
U3MEpPUTENbHBIX MPUOOPOB U  TEXHOJOTMYECKUX TMPOIECCOB IMPH PEHIeHHH Yy4eOHO-
MPAKTUYECKUX 33/1a4; ONTUYECKUE CXEMbI Ui TOCTPOEHUsI M300pakeHUH B IJIOCKOM 3epKaje U
coOuparoIei JIMH3e,;

—TPUBOAUTH MPUMEPHI/HAXOAUTh UHYOPMAIIMIO O MPUMEPAX MPAKTHUUYECKOTO HCIOIb30BaAHUS
(bu3nyecKuX 3HaHUI B MOBCEIHEBHOW KU3HU sl oOecreueHrs 0e30MacHOCTH MpU OOPAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COONIOJCHHUS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOIlel cpere;

—OCYLIECTBISATh TOUCK UuHpoOpManuu (QU3NYECKOro cojepkaHusi B cetu HTepHer,
CaMOCTOSITENIBHO  (OpMYNUpYysT  MOUCKOBBIM  3ampoc, HAXOAUTh MYTH  OMpEIeICHUS
JOCTOBEPHOCTH MOJYy4€HHOW MH(POPMALIMK Ha OCHOBE UMEIOLIUXCS 3HAHUN M JONMOJHUTEIbHBIX
HCTOYHUKOB;

—MWCHOJb30BaTh IPHU BHINOJHEHUU YUEOHBIX 3aJlaHMil Hay4HO-TIOMYJSIPHYIO JIMTEpATypy
(Gu3nYecKoro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceTh VIHTepHeT; BIaieTh
npuéMaMi KOHCHEKTHPOBAaHHUS TeKCTa, MpeoOpazoBaHus HHGOpMAIMM U3 OJHOW 3HAKOBOU
CHCTEMBI B JPYI'YIO;

—C03/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(OPMALUU W3
HECKOJIBKUX MCTOYHHKOB (PU3MUECKOTO COJAEp)KaHMs, MyOIUYHO MPENCTaBIATh PE3yJIbTaThl
NPOEKTHOW WJIM HCCIEe0OBATENbCKOM JEATENIbHOCTH; TPU 3TOM TIPaMOTHO HCIHOJb30BaTh
M3yUYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3UKU U COMPOBOXKIATH BHICTYIUICHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 kJace
HasBanmue pazgena KosnnyectBo | OcHOBHOe copiepikaHue DJIEKTPOHHBIE
(Tembl) Kypca 4yacoB (uudposbIe)
o0pa3oBaTesibHbIE
pecypchbl
Pazjen 1. ®u3uka u ee poJib B NO3HAHNH OKPYKAKOIIET0 MUPA
®du3uKa — HayKa O 2 ®usuka — Hayka o pupoze. | budaumorexka HHIOK
npupoie SIBIICHUS TIPUPOJIBL. https://m.edsoo.ru/
DU3NYECKUE SABICHUS:
MEXaHUYECKHUE, TEIUIOBbIE,
AIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIC, 3BYKOBBIC
DU3NYECKUE BETNYNHBI 2 DuU3NYECKUE BEIINYNHBI. Bubanorexa HOK
Uzmepenne Gpusnueckux https://m.edsoo.ru/
BeJIMYMH. DU3HUECKHE
npubopsl. [TorpemHocTs
WU3MEPEHUIN
MexnyHapoaHas cucteMa
eIMHUIL
EcrecTBeHHO- Hay4YHBII 2 Kak ¢usuka u gpyrue bubauorexa [IOK

METOA IMMO3HAHUA

CCTCCTBCHHELIC HaYKI/I
W3YYaroT IPUPO.TY.
EcrecTBeHHO-Hay4YHBII
METOJ TO3HAHMS:
HaOJII0IcHNE, TTOCTAHOBKA
Hay4HOT'O BOIIpOCa,
BBIJABIOKCHHE THIIOTE3,
SKCIIEPUMEHT T10 TTPOBEPKE
THIOTE3, OObICHEHUE
Ha0JIF0JaeMOT0 SIBJICHUS.
Onucanne PU3nIECKUX
SIBJICHUH C IOMOIIBIO
MoOJeen

https://m.edsoo.ru/

Pasnes 2. [lepBoHayaibHble CBEJICHUS 0

CTPOCHHH BCIIECCTBA

CTpOGHI/IC BCIICCTBA

1

CTpOGHI/Ie BCIICCTBA: aTOMBI
" MOJICKYJIbI, UX Pa3MCPhI.
OHBITLI, JOKa3bIBAIOIIHEC
JAUCKPCTHOC CTPOCHUC
BCIICCTBA

bubauoreka [IOK
https://m.edsoo.ru/

JIBH>KEHUE U
B3aUMO,ICVICTBUE YACTHIL
BEIIECTBA

JIBr>KEeHME YyacTuIl
BeniecTBa. CBsA3b CKOPOCTU
JBUKEHUS 4aCTHUL]

C TEMIIEpPaTypoOu.
bpoyHoBCKkoOe nBHKEHUE,
T Py3us.
B3auMogeiicTBre yacTuIl
BELIECTBA: IPUTSHKEHNUE U
OTTAJIKMBAHUE

bubauoreka [IOK
https://m.edsoo.ru/

AFpeFaTHLIC COCTOSAHHA
BCIICCTBA

ArperaTHbl€ COCTOSTHUS
BEIIECTBA: CTPOECHUE I'a30B,
JKUJKOCTEN U TBEPABIX

bubauoreka [IOK
https://m.edso0.ru/




(KpUCTaNINYECKUX) TEJI.
B3aumocss3bp Mmexay
CBOMCTBAMU BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJIIPHBIM
ctpoerremM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI
BO/IbI

Paznen 3. J/IBu:keHue U B3auMoJieiicTBue TeJ

Mexannueckoe
JBUKECHUE

3

Mexanndeckoe ABUKEHUE.
PaBHOMEpHOE M
HEpPaBHOMEPHOE JIBKECHHUE.
Cxopocts. Cpennsis
CKOpOCTb IIPH
HEPaBHOMEPHOM JIB>)KCHHH.
Pacuér nmytu u Bpemenu
JIBUKEHUS

bubauoreka [JOK
https://m.edsoo.ru/

Wuepmus, macca,
TIIIOTHOCTD

SIBrienne nHepuUu. 3aKOH
uHepuuu. B3aumoneicreue
TeJ KaK MpUYrHa
W3MEHEHUs CKOPOCTH
IBIKeHUd Tell. Macca kak
Mepa UHEPTHOCTH TeJa.
II;moTHOCTE BelecTBa.
CBs13b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYII B
equHUIE 00BEMA BEIECTBA

bubanoreka IOK
https://m.edsoo.ru/

Cwuia. Buner cun

14

Cua KaKk XapakTepucTHKa
B3auMoercTeua Tea. Cuia
YOPYrocTu u 3akoH ['yka.
N3mepenne cuibl

C NMOMOIIBIO JUHAMOMETpA.
SIBieHHE TATOTCHUS U CUJjia
TsoKecTu. Cuia TSODKECTH Ha
JpYruX IJIaHETaX.

Bec tema. HeBecoMOCTb.
CrnoxeHue cui,
HaIpaBJICHHBIX O OJHON
MIPSMOM.
PaBHOzelCcTBYIOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIbYKEHUS U TPEHHUE
nokos. TpeHue B mpupoje u
TEXHHUKE

bub6anoreka IOK
https://m.edsoo.ru/

Pasnen 4. /laBienue TBEPABIX TeJl, )KHAKOCTEH M ra30B

Hasnenue. Ilepenaya
JABJICHUS TBEPIABIMU
TeJIaMU, )KUAKOCTIMU U
razamu

3

Hasnenue. CriocoObl
YMEHBIIICHUS U YBEITUUCHUS
naBieHus. /laBieHue rasa.
3aBHCHMOCTb JIaBIICHUS Ta3a
oT 00bEMa, TEMITEPATYPHI.
Iepenaya nasieHus

bubauorexa [IOK
https://m.edso0.ru/




TBEPABIMU TEJIAMHU,
JKUJKOCTSIMH U Ta3aMU.
3akoH Ilackais

JlaBiaeHue KUAKOCTU

3aBUCHUMOCTD JaBJICHUS
YKUJIKOCTHU OT TITyOWHBI.
[TneBMaTHUYECKHE MAIIIMHBI.
I'mapocraTnueckuit
napajaokc. CooOmiaroruecs
cocynel. ['mapaBnuueckue
MEXaHU3MBbI

bubauoreka [IOK
https://m.edsoo.ru/

ATMocdepHoe naBieHue

Atmocdepa 3emiu u
aTMOC(epHOe JTaBJICHHUE.
[TpuumHBI CymecTBOBaHUS
BO3JIYIIIHOW 000JIOUKH
3emuu. OnbiT Toppuueny.
Nsmepenue atmochepHoOro
JaBJIeHUs. 3aBUCUMOCTD
aTMOC(hEepHOTO JAABJICHHS OT
BBICOTHI HaJl YPOBHEM MODSI.
[Ipubops! ans u3MepeHust
aTMOC(hEpHOTO JTaBJICHHS

bubauoreka [JOK
https://m.edsoo.ru/

JleiicTBUE XUAKOCTH 1
rasza Ha MOTPY>KEHHOE B
HUX TEJIO

JlericTBrE )KUJIKOCTHU U Ta3a
Ha IOTPYKEHHOE B HUX
Teli0. BriTaakuBaromas
(apxumenoBa) cuia. 3akOH
Apxumena. [naBanue tein.
Bo3znyxormiaBanue

bub6anoreka IOK
https://m.edsoo.ru/

Pasznesn 5. Pa6ora u MOIIHOCTB. JHEeprust

Pabora 1 MomHOCTH

3

Mexannueckas
pabota. MomHOCTh

bub6anoreka IOK
https://m.edsoo.ru/

HpOCTI)Ie MCXaHU3MBbI

[IpocTbie MEXaHU3MBI:
pbIyar, 6JI0K, HaKJIOHHAas
10cKoCTh. [IpaBuno
pPaBHOBECHS pblyara.
[Ipumenenue npasuiia
paBHOBECHS pblyara

K 0J10Ky. «3050TOC
npaBwio» Mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTeie MeXaHU3MBI

B OBITY U TEXHUKE

bub6anoreka IHHOK
https://m.edsoo.ru/

Mexanuueckas SHEPrusa

Mexanuyeckas SHEpTHsl.
Kunernueckas u
MOTEHIMAIbHasl YHEPTUS.
[IpeBpanienue ogHOTO BHIA
MEXaHUYECKOM SHEpruun

B Ipyrou. 3akoH
COXpaHEHUs SHEPTUH B
MCXaHUKE

bubauorexa [IOK
https://m.edsoo.ru/

OBIEE
KOJUYECTBO

68

PesepBHOe Bpems




YACOB 110
INPOI'PAMME

8 kiaace

Ha3Banue pa3nena
(Tembl) Kypca

KoaunuectBo
JacoB

OcHoBHOE colep:kaHHe

DJIeKTPOHHBIE
(undpossbie)
oOpa3zoBaTesibHbIE

pecypchbl

Pa3gen 1. TenioBble 1B

JICHU A

CtpoeHnue u CBOICTBa
BEIIECTBA

7

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKO U
TEOPHUU CTPOEHUS BEIIECTBA.
Macca u pazmepbl aTOMOB U
MoJIeKyJ. OTBITHI,
MOTBEPIKIAI0IINE OCHOBHBIE
MTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKO U
TEOPHH.

Monenu TBEpAOTO, JKUIAKOTO
¥ Ta3000pa3HOTO COCTOSTHUI
BemiecTBa. Kpucrammueckue
U amop(HBIE Tena.
OOBscHEHNE CBOMCTB ra3os,
JKUJKOCTEN U TBEPABIX TEJ Ha
OCHOBE TOJIOKEHUI
MOJIEKYJISIPHO-KNHETUYECKOU
teopur. CMauMBaHue U
KalWUISIPHBIE SIBICHMUS.
TermnoBoe pacupeHue u
CKaTHe

bubauoreka [IOK
https://m.edsoo.ru/

TenoBrlie IMpONHECChI
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Temnepatypa. CBs3b
TEMIIEPATYPbI CO CKOPOCTHIO
TEIUIOBOTO JIBHKEHUS
yactull. BHyTpeHHss
sHeprusi. CriocoObl
U3MEHEHUS BHYTPEHHEH
SHEpPTUU: TeIuonepeaada u
coBepiieHne padboTsl. Busl
TEIUIONepeIaun:
TEIUIONPOBOJHOCTD,
KOHBEKIIHS, U3ITy4CHHE.
KonuuecTBo TEMmIoTHI.

Y enpHas TENIO0EMKOCTh
BellecTBa. TermiooOMeH 1
TEIJIOBOE paBHOBECHE.
YpaBHEHUE TEMIIOBOTO
Oananca. [InaBnenue u
OTBEp/ICBaHUE
KpPUCTAJUIMUECKUX BEILIECTB.
VYaenwHas TeroTa
TUTaBJICHUS.
[TapooGpa3oBanue u
KoHJleHcauus. Mcnapenue.

bub6anoreka IHHOK
https://m.edsoo.ru/




Kunienne. Y nenbnas
TEIUIOTa MapooOpa30BaAHHUS.
3aBUCUMOCTb TEMIIEPATYPbI
KUTICHUS OT aTMOC(EPHOTO
JlaBJIeHUs. BiaxHOCTb
BO3lyXa. DJHEPrus TOIUIMBA.
VY aenbHas Tennora
cropanus. I IpuHImne!
paboThl

temioBbIX aurarene KI1/]
TETUIOBOTO JIBUTATEIIS.
TennoBble IBUTATENH U
3al[MTa OKPYKaroIIen
cpelibl. 3aKOH COXpaHEHUs U
MPEeBpAICHUS SHEPTUH B
TEIUIOBBIX MPOLIEcCcaX.

Pazjen 2. DiiekTpuyeckne 1 MArHUTHBIE SIBJICHUS

DIEKTpUYECKHE 3apsIbl.
3apsKEHHbBIE TeJla U UX
B3aUMOICCTBUS

7

DIeKTpu3anus Tell.

JIBa posia aneKTpUIECKUX
3apsaa0B. Bzanmoneiicteue
3apSOKCHHBIX TEll.

3akon Kynona (3aBuUCHMOCTb
CHUJIBI B3aUMOJIEHICTBUS
3apSYKEHHBIX TEJ OT
BEJINYUHBI 3aPsI0B U
PACcCTOSIHUS MEXAY TEeJIaMHu).
DJIEKTPUYECKOE TI0JIE.
Hanpspok€aHocTh
3IEKTPUYECKOTO ITOJISL.
[IpuHuun cyneprno3unun
3IEKTPUYECKUX MOJIEH

(Ha KaYECTBEHHOM YPOBHE).
Hocurenu snexrpuyeckux
3apsii0B. DJIEMEHTaPHBIN
3IEKTPUYECKUH 3apsil.
Crpoenue aToma.
[TIpoBoHMKH U
JUAJIEKTPUKU. 3aKOH
COXpaHEHUs JIEKTPUUECKOTO
3apsiia

bubanoreka IOK
https://m.edsoo.ru/

IlocTosHHBIHI
JNEKTPUYECKUN TOK

20

DIIEKTPUYECKUM TOK.
VYcnoBus CylecTBOBaHUSA
3IEKTPUUYECKOTO TOKA.

W cTOYHUKH TOCTOSTHHOTO
ToKa. JleicTBus
3IEKTPUYECKOTO TOKa
(TernoBoe, XUMUYECKOE,
MAarHMTHOE).
DIIEKTPUUYECKHUI TOK

B JKUJKOCTSIX M raszax.
Onekrpuyeckas nenb. Cuna
TOKA. DJIEKTPUUECKOE

bubauoreka [IOK
https://m.edsoo.ru/




HarnpsHKeHUE.
ConpoTuBieHue
IIPOBOJIHUKA. Y IEJIbHOE
COTIPOTHUBIICHUE BEUIECTBA.
3akon Oma 11 yyacTka
uenu. [locnenosarensHoe u
HapauleJIbHOE COEIUHEHUE
IIPOBOTHUKOB.

Pabota n moutHOCTH
NIEKTPUUECKOTO TOKA. 3aKOH
[xoynsa—JIenna.
DIIEKTPUUYECKUE 1IETTH 1
notpedurenu
JJIEKTPUYECKON SJHEPTUU B
6bITy. KopoTkoe 3aMbikanue

MarauTHEBIC SIBJICHUS

IlocTossHHBIC MarHUTHI.
BsanmoneiicTeue
MMOCTOSTHHBIX MarHUTOB.
MarsuTHOE ToJe.
MaruanTtHoe noJjie 3eManu U
€ro 3HaYeHHe JUII KU3HU Ha
3emie. OnbIT OpcTena.
MarsuTHOE noJe
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHUTOB

B TexHUKe. JleiicTBre
MarHUTHOTO TOJIA

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEIb
IMOCTOSIHHOTO TOKA.
Hcnonn3oBanne
3JIEKTPOIBUTATENCH

B TEXHHUYECKUX YCTPOMCTBAX
Y Ha TPAHCTIOPTE

Bbubauoreka [JOK
https://m.edsoo.ru/

DneKTpOMarHuTHas
WUHIYKIUS

OnbiTel Dapajes. SIBneHue
3JIEKTPOMAarHUTHOM
uHaykuuu. [pasuno Jlenna.
DJIeKTpOTeHepaTop.
CriocoOsI mostyueHus
AJIEKTPUYECKON SHEPIHUU.
DIIEKTPOCTAaHLUU

Ha BO300HOBJISIEMBIX
VMCTOYHHKAX SHEPTUU

bubauoreka [IOK
https://m.edsoo.ru/

OBLIEE
KOJUYECTBO
YACOB 110
ITPOTPAMME
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PesepBHoe Bpems

9 kaacce

Ha3Banue pa3gena
(TembI) Kypca

KoaunuyecTtBO
yacoB

OcHoBHOE coaepxaHue

JJIEKTPOHHBIE

(undpossbie)
o0pa3oBaTe/ibHbIE




pecypchbl

Pa3zgen 1. Mexanndeckue iBJICHUSA

Mexanunueckoe
NBIDKEHHUE U CIIOCOOBI
€ro OnucaHus

10

MexaHn4ecKkoe JIBUKEHHUE.
MarepuanbHas TOYKa.
Cucrema orcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBH>KEHUS.
PaBHOMEpHOE
IIPSIMOJIMHEMHOE IBUKEHUE.
HepaBnomepHoe
IPSIMOJIMHEMHOE IBUKEHUE.
Cpennsisi ¥ MTHOBEHHas
CKOPOCTb TeJla Mpu
HEPaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOYCKOpEHHOE
IPSIMOJIMHEMHOE IBUKEHUE.
CBoOoguoe magesne. OIBITh
lNanunes. PaBaomepHoe
JBUKEHHE 110 OKPYKHOCTH.
IIepnon u wactora
oOparenus. JlnaeiHas u
YTJIOBAasi CKOPOCTH.
[lenTpocTpemMuTeaLHOE
YCKOpEHHUE

bubauoreka [IOK
https://m.edsoo.ru/

BsauMmonelicTBue Te

20

ITepBrIii 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tpetnii 3akoH HeroTOHa.
[IpuHIIMT cynepno3uu
CHII.

Cuna ynpyrocTtu. 3akoH
I'yka. Cuita Tpenusi: cuiia
TPEHUS CKOJIbXKEHUS, CUIa
TPEHUs MTOKOS, APYTUe BUJIbI
TPEHUSI.

Cuiia TSKeCTU U 3aKOH
BCEMHUPHOIO TATOTEHUSI.
Yckopenue cBOOOAHOTO
najeHus. JBrxeHue miaHeT
Bokpyr CousHua. [lepBas
KOCMMYECKasi CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBECHE MaTepuanbHON
TOYKH. AOCOTIOTHO TBEPJOE
tesio. PaBHoBecue TBEpAOTO
TeJa C 3aKPeIIEHHOMN 0ChIO
BpauleHuss. MOMEHT CHIIBIL.
LlenTp TsxecTH

bub6anoreka IHOK
https://m.edsoo.ru/

3aKOHEBI COXpaHCHUA

10

Nmnynsc Tena. U3meHeHue
umnyibca. IMIynbc cuisl.
3aKOH COXpaHEHHUS
umnyibca. PeaktuBHoe

bubauoreka [IOK
https://m.edso0.ru/




JBUKECHHE.
Mexanudeckasi pabota u
MourHocTh. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SHEPIUU U
pabotsl. [loTeHmanbHas
SHEprus Tela, MOAHITOrO
HaJl IOBEPXHOCTHIO 3EMJIH.
[ToreHnmanbHas sHEprus
CKATOM NMPYKHUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXpaHEHUS
MEXaHUYECKOM YJHEpruu

Pazgen 2. Mexannueckue KoJe0aHuda U

BOJIHBI

MexaHnueckue
KOJIEOaHU

7

KonebaTennHoe JBUKEHHE.
OcHOBHbBIE XapaKTEPUCTUKU
KOJIeOaHM: IEPHOT,
4acTOTa, aMILTATY/IA.
MaremaTudeckuii u
PYKUHHBIA MasTHUKH.
[IpeBpanienue sHeprun
pu KojebaTeIbHOM
JBUKEHUU.

3aryxaromye KojieOaHusl.
Brinyxaennbie KkoneOaHus.
Pe3onanc

Bbubauoreka [JOK
https://m.edsoo.ru/

Mexannueckue BOJIHEL.
3ByK

MexaHn4YecKre BOJIHBI.
CBolicTBa MEXaHMYCCKHX
BOJIH. [IpososibHBIE U
nornepeyHbie BOJHbI. J[inHa
BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHHUS.
MexaHndecKkue BOJIHBI

B TBEPJOM TETE,
CEHCMUYECKHE BOJIHBI. 3BYK.
I'poMKOCTB 3ByKa U BBICOTA
ToHa. OTpakeHue 3ByKa.

WHnbpa3Byk u ynbTpa3sByk

bub6anoreka IHOK
https://m.edsoo.ru/

Pa3nes 3. DjIeKTPOMarHuTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI

3J'IeKTpOMaFHI/ITHO€
II0JIC U
QJICKTPOMAIrHUTHBIC
BOJIHBI

6

DJIEKTPOMAarHuTHOE MOJIe.
DJIEKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa
3JEKTPOMArHUTHBIX BOJIH.
[IIxana 371€KTpOMarHuTHBIX
BOoJH. Mcnonp3oBanne
3JE€KTPOMArHUTHBIX BOJIH
JIJIsI COTOBOM CBSI3H.
DNeKTpOMarHuTHas pupoa
cBera. CKOpOCTh CBETA.
BomnHoBbIe cBOMCTBA cBETa

bubauoreka [IOK
https://m.edsoo.ru/

Pa3nen 4. CBeToBbI€e SIBJEHUSA




3aKOHEBI
pacipoCTpaHeHUs CBETa

JlyueBast mozenb cBera.
Hcrounuku cBera.
[IpssmonmHeniHoe
pacnpocTpaHEeHUE CBETA.
3armenus ConHua u JIyHsl.
Otpaxenue cseta. [1nockoe
3epKajio. 3aKOH OTPaKEHUs
CBeTa.

[Ipenomnenue cBeta. 3akoH
npesiomienus ceera. [lonnoe
BHYTPEHHEE OTPa’KEHUE
ceera. Mcnons3oBanue
IIOJIHOT'O BHYTPEHHETO
OTPAKCHUA B OIITUYCCKUX
CBETOBOJIaX

bubauoreka [IOK
https://m.edsoo.ru/

JIMH3EI 1 OTITUYECKUE
prOOpPbI

JInnza. Xox ny4en B IMH3E.
Onruyeckasi cucteMa
doToanmapara, MUKpOCKOTIa
U Teneckomna. ['a3 kak
OTNITUYECKAsl CUCTEMA.
bimszopykocts 1
JTATHHO30PKOCTh

Bbubauoreka [JOK
https://m.edsoo.ru/

Pasnoxenue Oenoro
CBETa B CIICKTP

Pasnoxxenue Oenoro nsera B
criektp. OnbiTel HeroTOHA.
CrnoxeHue CeKTpaTbHBIX
uBeToB. Jlucniepcus nera

bub6anoreka IOK
https://m.edsoo.ru/

Pa3nen 5. KBanToBble iBJIeHUSA

Ucnyckanne n
MIOTJIOLIIEHUE CBETA
aTOMOM

4

Omnbiter Pesepdopna u
IUTaHeTapHasi MOJIeIIb aTOMa.
Monens atoma bopa.
Hcnyckanue U morjoeHue
cBera aToMoM. KBaHTBHI.
JIuneityaTpie CIEKTPbI

bub6anoreka IOK
https://m.edsoo.ru/

CtpoeHue aTOMHOTO
saapa

PamnoaktuBHOCTh. Anba-,
Oera- U TaMMa-U3Ty4YCHHUS.
CtpoeHue aToMHOTO sifpa.
Hyxnonnas monens
aTOMHOTO siapa. M30TOMBI.
PaguoakTHBHBIE
npeBparieHus. [lepuon
NoJIypacnaaa aTOMHBIX sSIIEp

bub6anoreka IHHOK
https://m.edsoo.ru/

SAnepHble peakuuu

SAnepHble peakyy. 3aKOHBI
COXPAaHEHHUs 3apsI0BOrO U
MacCOBOTO YUCEIl. DHEprus
CBSI3M aTOMHBIX sep. CBA3b
Macchl U SHepruu. Peakunn
CUHTE3a U JIEIICHHUS sI1IEP.
Wcrounnku sneprun CosHua
U 3BE31. SnepHas
JHepreTuka. JlencrBus
paZiiOaKTUBHBIX U3ITy4EHUI

bubauorexka [IOK
https://m.edsoo.ru/




Ha JXUBBIC OPraHU3Mbl

IloBTOpPHTEIHLHO-000011IAKOIINI MOIYJIb

IToBTOpEeHue n
o0o01IeHne coaep:kanus
Kypca uzuku 3a 7-9
KJIaCChI

9

CucremaTtuzanus u
0000111eH1E TPEIMETHOTO
COJICpKaHMS U OIBITA
NEeSITeTbHOCTH,
IpUOOPETEHHOTO

IpY U3y4EHHUHU BCETO Kypca
(U3MKK OCHOBHOI'O 00IIETr0o
00pa3zoBaHusl.

[ToaroroBka Kk OCHOBHOMY
rOCyJapCTBEHHOMY
9K3aMeHy 1o (pusuke

JUTs1 OOyUaroIIuXCs,
BBIOpABUINX ATOT y4eOHBII
npeaMeT

bubauoreka [IOK
https://m.edsoo.ru/

OBIEE
KOJIMYECTBO
YACOB IO
ITPOTPAMME

102
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