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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢u3mke Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHMS COCTAaBICHA HA OCHOBE ITOJIOKCHHWH M TPeOOBaHMI K pe3yjabTaTaM OCBOCHHS Ha
06a30BOM YpOBHE OCHOBHOW 00Opa3oBareibHOl mporpammsbl, mpexacraBieHHbIx B ®I'OC OO0, a Takke ¢ yuérom denepainbHOil paboueill mporpammbl
Bocriutanust u Konnenmun npenogaBanus ydeOHoro mpeamera «Pusukay.

Copepxanue mporpammbl 1o (U3MKe HaNpaBiIeHO Ha (POPMHPOBAHHE €CTECTBEHHOHAYYHOW IPAaMOTHOCTH OOYYAIOIIMXCS M OpraHMU3alUI0 U3y4YEHUS
¢u3MKN Ha ESATENTbHOCTHOM OocHOBe. B mporpamme mo ¢usuke yd4uThIBalOTCS BO3MOXHOCTH y4eOHOro mpeamMera B peanuzanuu tpedoBanuii @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METalpeJMETHBIM pe3ysibTaTaM OOy4YeHMs, a TaKkKe MEXKIIPEIMETHbIE CBA3M €CTECTBEHHOHAYUYHBIX YYEOHBIX NpEJIMETOB Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusI.

[Iporpamma mo (¢u3MKe yCTaHaBIMBAET paclpeseieHne ydeOHOro marepuaia mo rojgam oOydeHus (IO Kjaccam), MpeiaraeT NpUMEpPHYIO
MOCTIeIOBATEIHHOCTh N3YYEHUS TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEIMETHOTO COACPIKAHUS M yUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaroInXCS.

[Iporpamma o Qusuke pazpadoTaHa ¢ Mebl0 OKa3aHUS METOIUYECKON MOMOIIY YYUTEI0 B CO3MaHIH pabodeil MporpaMMEbI 0 y4eOHOMY MPEAMETY .
Ou3uKa SBISIETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YYeOHBIX MPEAMETOB, MOCKOIBKY (pU3MUeCKHe 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U
SIBIICHUH, W3y4aeMbIX XHUMHEH, OMOJIOTHEH, acTpOHOMHEH U (U3HUYECKOH reorpadueii, BHOCUT BKJIQJ B €CTECTBCHHOHAYYHYIO KapTHHY MHUPA, MPEIOCTABIISICT

Hauboee ICHbIE O6p8.31_U>I IMPUMCHCHUA HAYUYHOI'O METOda ITO3HAHUS, TO CCTh crocoba MOJIYy4YCHHUS NOCTOBCPHBIX 3HAHUM O MHpe.

OnHa 13 TIIaBHBIX 33/1a4 (PU3NIECKOro 0Opa3oBaHMs B CTPYKType 0OIIero o0pa3oBaHus COCTOUT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHON IPAMOTHOCTH U
WHTEpeca K HayKe y 00ydJaronmuxcsl.

I/I3yquI/Ie (bl/I3I/IKI/I Ha 6330BOM YPOBHC IIpcanojgaract OBJIAACHUC CICAYIOIUMU KOMIICTCHTHOCTAMU, XapPAKTCPUIYIOIMIUMU CCTCCTBCHHOHAYYHYIO
IPaMOTHOCTB:

° HAay4HO O00BACHATH SIBJICHUS
° OLICHMUBATh U IOHUMATb 0COOEHHOCTHU HAy4YHOT'O UCCJICJOBAHUA,
° HHTCPIPECTUPOBATL JAHHBIC K UCIIOJIB30BATh HAYUYHBIC JOKA3aTCJIILCTBA JJIA ITOJYUCHUA BHIBOJOB.

lenn m3ydenus Qu3uku Ha ypoBHE OCHOBHOTO 00IIero odpasoBaHus ompesernceHbl B KoHienuuu mpemnojaBaHus yueOHoro mpeamera «Dusnka» B
oOpa3oBaTenbHBIX Opranu3zanusx Poccuiickoit denepanuu, peanu3yroIIUX OCHOBHBIE 00II€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKIAEHHOW pelIeHHEeM
Konnernn MunuctepctBa npocsenienusi Poccuiickoit deneparuu (mpotokost ot 3 aexadpst 2019 r. Ne [TK48H).

Hean uzyvyenus pu3NKu:



. npuoOpEeTeHUEe HHTEpeca M CTPEMIICHUS OOYYAIOUIMXCS K HAyYHOMY H3YYCHHIO TPUPOIbI, Pa3BUTHE WX WHTCIUICKTyaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEMH;

. pa3BUTHE TIPECTABICHUN O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHUE UCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

. (hopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHSI KaK Pe3yJIbTaTa U3YUCHHs] OCHOB CTPOCHUS MaTepUH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

. (dbopMupoBaHUE MIPEICTABICHUI O poNin (PU3UKH TSl Pa3BUTHSI IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHU;

o pa3BHUTHE MPECTABICHUH O BO3MOXHBIX chepax Oymymieit mpodeccHoHATBHON AeSITeIbHOCTH, CBI3aHHOW ¢ (PM3WKOM, MOATOTOBKA K JajbHEHIIEMY

O6y‘leHI/II-O B OTOM HaIIpaBJICHUH.

JlocTukeHue 3TUX Lesei mporpaMMbl Mo (U3HMKe Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus 00ECIeUnBaETCs PEIICHUEM CIEAYIOUX 3a4a4:

. npuoOpeTeHne 3HaAHUHM O JUCKPETHOM CTPOEHUH BEIIECTBA, 0 MEXAHUUYECKHUX, TEIIJIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

. MPHOOpETEHNE YMEHUHN ONMUCHIBATh U OOBACHATH (DU3HUECKHE SBICHUS C UCIIOJIb30BAHUEM IOJTYYCHHBIX 3HAHUM;

. OCBOCHHE METOJIOB PEIICHUS MPOCTEHINNX PACUETHBIX 3a/ad C MCIOJb30BaHUEM (U3MYECKUX MOJIEIEeH, TBOPUECKUX M MPAKTHKOOPHUEHTUPOBAHHBIX
3azay;

. pa3BUTHE YMEHHH HaOMI0NaTh TMPUPOJHBIC SBICHUS W BBHIMOJIHATH OIBITHL, JabopaTopHbE paOOThl W AKCIEPUMEHTAJBHBIE HCCIICIOBAHUS C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX IPUOOPOB;

. OCBOCHHME MPUEMOB pabOThl ¢ UHPOpManMen (PU3NIECKOro COAEpIKaHUA, BKIIOUAsT HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKCHHSIX (DU3WKH, aHAU3 U
KPUTHYECKOE OlICHHBaHNE WH(OPMALINH;

. 3HAKOMCTBO €O cdepamu TpodecCHOHATBHON EATEIBPHOCTH, CBS3aHHBIMA C (U3WKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMHU Ha

JOCTIKEHUSIX (PU3UUECKOM HayKH.

Ha u3yuenune ¢pusuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O 00111€T0 00pa3oBaHus oTBOAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HEZICIIO), B
8 KJ1acce — 68 4acoB (2 yaca B HEJIENI0), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemplii B nmporpamme no (uU3MKe MepedeHb J1abOpaTOPHBIX PabOT M OMNBITOB HOCUT PEKOMEHAATEIbHBIM XapakTep, YUYMUTEIb JENIaeT BHIOOD
MIPOBE/ICHUS JIAOOPATOPHBIX PabOT U OMBITOB C YYETOM WHAMBUIYATBHBIX 0COOCHHOCTEH 00YyYaOLINXCS, CIIMCKA SKCIIEPUMEHTAIBHBIX 33/1aHUH, MTpe IaraeMbIX
B paMKaX OCHOBHOI'O TOCY/IapCTBEHHOI'O AK3aMeHa Mo (PU3UKE.

COJAEPKAHUE OBYYEHUSA

7 KJIACC



Pa3znen 1. ®usuka u e€ poJib B IO3HAHMHU OKPY:KAIOLIEro MUpa.
®dwusuka — Hayka o npupoe. ABnenus npupoibl. PuznyecKue SIBICHUS: MEXaHUYECKHE, TETUIOBbIC, AIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
Odusnueckue BennunHbl. Msmepenne pusnuecknx BennuuH. Gusndeckue npudopsl. [lorpemHocTs n3mMepennii. MexayHapoaHas CUCTeMa SANHUIIL.

Kak ¢usuka u apyrue ecTecTBeHHBIE HAYKH W3Yy4YaloT MPUPONy. ECTeCTBEHHOHAYYHBIH METO/I TIO3HAHUS: HAOIIOCHNE, TOCTAHOBKA HAYYHOTO BOIPOCaA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 00bsACHEHHE HabIoaaeMoro siaeHus. Onucanue Gpu3nyecKux sSBICHUH ¢ TOMOILBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHn4eckue, TEIIOBbIE, dJICKTPUYECKNAE, MATHUTHBIC, CBETOBBIC SIBIICHHUS.
2. @usnueckue NpuodOpPHI U NMpoleypa NpsIMbIX U3MEPEHUI aHAIOTOBBIM U U(MPOBBIM IPUOOPOM.

Jlabopamopuvie pabomost u onvimol.

Omnpenenenue 1EHbI ASNEHUS KAl K3MEPUTEIHLHOTO MpHoopa.

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEa.

Onpenenenre pa3sMepoB MabIX TEl.

N3mepenune remneparypsl Ipu NOMOILIH KUAKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATYPBHI.

[TpoBenenue vccnea0BaHUs 10 MPOBEPKE TUIIOTE3bI: JATLHOCTD MOJIETA IIAPHUKA, ITYIICHHOTO TOPH30HTAIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA ITYCKA.

AN

Pasnen 2. [lepBoHavaibHbIe CBeeHUS 0 CTPOEHHH BelleCTBA.
CrpoeHnue BenecTBa: arToMbl U MOJIEKYJIbI, X pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEILIECTBA.

JIBrkeHune yacTull BemiecTBa. CBs3b CKOPOCTH JBMXKEHUSI YaCTHUI[ C TeMIepaTypoil. bpoyHoBckoe npuxkenue, nuddysus. B3aumoneiicTBue yacTuil
BELIECTBA: MPUTSKEHUE U OTTAJIKUBaHUE.



ArperaTHLIe COCTOsIHUA BCUICCTBA: CTPOCHUC TI'a30B, )KI/II[KOCTGI\/'I n TBép,I[LIX (KpI/ICTaJ'IJ'II/ILICCKI/IX) Tell. B3aumocBs3b MCKAY CBOMCTBAMM BCIICCTB B
PAa3HBIX arp€raTHbIX COCTOSAHHUAX U UX ATOMHOMOJICKYJIIPHBIM CTPOCHUCM. OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJBbI.

emoncmpayuu.

1. Habmonenne 6poyHOBCKOTO IBUKECHUSI.

2. HaGmonenue quddysum.

3. Habmonenue siBneHuil, 0OBACHIIOMUXCSA TPUTSHKEHUEM UM OTTAIKMBAHUEM YaCTHII BEIIECTBA.
Jlabopamopuwvie padbomot u onvimol.

1. OrmeHka AuamMeTpa aToMa METOI0M PSIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

2. OnbITHI 10 HAOIIOACHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKSHUS.

Paznen 3. /IBu:keHUe U B3auMoaeiicTBIe TeJl.

Mexannueckoe nBuxkeHHe. PaBHoMepHoe U HepaBHOMepHOE JiBHkeHUe. CkopocTh. CpeHsAs CKOPOCTh NPU HEPABHOMEPHOM JBMKEHHH. Pacuér mytu u
BPEMEHHU JIBUKCHUS.

SIBnenne uHepuuu. 3aKOH WMHEpUMH. B3aumoneiicTBue Ten Kak MpUYMHA M3MEHEHHUsS CKOPOCTH JIBWXEHHs Tell. Macca Kak Mepa MHEPTHOCTH Tela.
[TnoTHOCTH BemecTBa. CBSA3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYJ B €MHUIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTHKa B3auMoaeicTus tei. Cuiia ynpyroctu u 3akoH ['yka. Mi3mepeHue cuiibl ¢ OMOLIBIO AMHAMOMETpA. SIBIIEHUE TATOTEHUS U

cuna Tsbkectu. Cuia TsDKeCTH Ha Jpyrux ruiaHetax. Bec tema. HeBecomocTh. CrokeHME CHII, HAIIPaBJICHHBIX MO OJHOW MpsIMOW. PaBHOIEWCTByIOIIAs CHIL.
Cuna tpenus. TpeHue CKOIbKEHUS U TpeHUE NoKos. TpeHue B Ipupoie U TEXHUKE.

Jemoncmpayuu.

1. HabmoneHne MexaHU4eCKOro JBUKCHUS Tea.
2. H3mepeHue CKOpOCTH MPAMOJMHENHOTO IBUKEHUS.



Habmtonenue siBleHUs: HHEPLUU.

HabutoieHne n3MeHeHus: CKOpOCTH MPH B3aUMOIEHCTBUU TEll.
CpaBHEeHHE Macc 110 B3aUMOJIEHCTBUIO TEIl.

CrnosxeHue cuil, HapaBJIEHHBIX 110 OJJHOW MPSIMOH.

A

Jlabopamopuvie pabomost u onvimol.

OnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMXKEHUS (LIapUKa B )KUAKOCTH, MOJIENIH AJIEKTPUYECKOT0 aBTOMOOMIIS M TaK Jajee).
Omnpenenenne cpeaHeil CKOPOCTH CKOJBKEHUS OpyCKa WM IIapHKa M0 HAKJIOHHOW TIJIOCKOCTH.

Onpenenenne MIOTHOCTU TBEPIOTO TENA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSKEHUS (J1eopMaliin) NPY>KUHbI OT NPUIOKEHHON CUIIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHMSI OT BECa Tejla U XapaKTepa COIPUKACAOLINXCS IOBEPXHOCTEN.

I

Pa3znea 4. /laBjieHne TBEPABIX TeJl, )KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBeMUeHUS JaBieHus. /laBienue ra3za. 3aBUCUMOCTb JJaBJIeHUs raza oT 00bEéMa, TemnepaTypsl. [lepenaya naBiuenus
TBEPABIMU TEIAMU, KUAKOCTAMH U razamu. 3akoH [lackams. [THeBMaTH4eckre MalIuHbl. 3aBUCUMOCTD JABJICHUS KHUAKOCTU OT TIyOuHBL [ mapocTarudeckuit
napanokc. Coobaromuecs cocyabl. [ uapaBanueckie MexaHU3MBbI.

Atmocdepa 3emnu u atMocdepHoe naBieHne. [[puanHbl cylecTBOBaHUS BO3AYIIHOM 000104k 3emiun. OnbiT Toppuuerum. M3mepenue atMocgepHOro
JaBlieHusl. 3aBUCUMOCTh aTMOC(EPHOT0 AaBJICHUS OT BBICOTHI HAaJl ypOBHEM Mops. [Ipubopsl 11 n3MepeHuss aTMOC(hepHOro AaBICHHUS.

JleficTBHE )KUIKOCTH M Ta3a Ha TOTPYKEHHOE B HUX TeJ0. BeiTankuBatomas (apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxormnaBanue.

Jemoncmpayuu.

3aBUCHMOCTD JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

[lepenaua naBieHus )KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCcy/pl.

I'mppaBnuueckuii mpecc.

[TposiBnenue aecTBUs aTMOCHEPHOTO TABICHHUS.

3aBHCHUMOCTD BBITAIKMBAIONICH CHIIBI OT 00bEMaA MOTPYKEHHOM YacTH Teja U TNIOTHOCTHU YKUKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHUIIbI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WIH MOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOILICHUSI INIOTHOCTEH TeJa U )KUIKOCTH.

XN R =



Jlabopamopuwvie pabomot u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOZie OT 00bEMa NOrpyKEHHON B )KUAKOCTh YACTH Tea.

Onpenenenne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B KUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBHITAJIKUBAIOLIEH CHJIbI, ACHCTBYIONIEH HA TEJIO B dKUJIKOCTH, OT MAaCChI TeJIa.

OmnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIICH CHIIBI, ICHCTBYIOUICH Ha TEJNO B JKUAKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTh YaCTH
Tena U OT IMJIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa UM KOHCTPYHPOBAHUE JIOJKU U OIIpeEIeHHUE €€ IPy30N0AbEMHOCTH.

bl

Pa3nen 5. PaGora u MOIIHOCTB. DHeprus.
Mexanunueckas paboTta. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecusi pbluara. [IpumMeHeHHe mpaBuia paBHOBECHS pblyara K OJIOKY.
«3omnotoe npaBuioy Mexanuku. KITJ] mpocteix Mmexanu3moB. [IpocTeie MEXaHU3MBI B ObITY M TEXHUKE.

Mexanuueckas SHEpPIUs. Kunernueckas u MOoTCHIMAJIbHAA SHCPIUAi. HpeBpameHI/Ie OJIHOT'O BHJIa MEXaHHYECKOU OHCPIUu B prrOﬁ. 3aKkoH COXPAaHCHUA
OHCPIMU B MCXAaHHKCE.

Jemoncmpayuu.

1. IIpumMepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomost u onvimol.
Omnpenenenue pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM ABM)KEHUU TeJa MO TOPU30HTAIBHOM MTOBEPXHOCTH.
HccenenoBanue ycioBuil paBHOBECHS pblyara.

N3mepenue KI1/] HakioHHOM MIIOCKOCTH.
N3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKON SJHEPTUU.

bl A

8 KJIACC



Pa3gen 6. TensioBble IBJICHUSA.

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKO TEOpUHU CTpOeHUs BellecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYJl. ONBITI, TOATBEPKIAIOIIHE
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHOKMHETHUECKON TEOPHUH.

Mopnenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOro COCTOSHUI BemecTBa. Kpucrammnueckue u amopdHbie Tena. OObsICHEHHE CBOMCTB Ta3oB, KHUAKOCTEH U
TBEPABIX TEJ HA OCHOBE MOJIOXKEHUN MOJIEKYJISIPHO-KUHETHYeCKoi Teopun. CMauynBaHue U KalWUISPHbIC sIBIeHUA. TemnoBoe paciiupeHue u cxxaTue.

Temnepatypa. CBsi3b TeMIiepaTyphbl CO CKOPOCTBIO TETUIOBOTO IBWXKEHUs 4acTHIl. BuHyTpeHHsst sHeprusi. CriocoObl M3MEHEHUs] BHYTPEHHEU SHEPTUU:
TerIonepeada u coBepiieHre padoTel. Buasl Ternonepenayn: TerIoNpOBOAHOCTh, KOHBEKIIUS, H3TyUCHHE.

KonnyecTBo TemuioTel. YenpHas TEMIOEMKOCTh BEIIECTBA. TerIoOOMEH M TEIUIOBOE PaBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBnenuwe u
OTBEpJICBAaHHE KPUCTAJUIMYECKUX BEIIECTB. YJelbHas Teruora ruiaBneHus. [lapooOpasoBanue u konzaeHcanus. Mcmapenue. Kunenue. YnenbHas Temora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhl KATICHUS OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxnocTs Bo3ayXxa.
9Hepr1/1;1 TOIJINBA. YI[GJII:HaSI TCIUIOTAa CTOpaHusl.

[punnmmer padots! TernoBbix aurateneit KI1/ rermmoBoro asurarens. TerioBble IBUTATENN U 3aIUTa OKPYKAIOIICH CPE/IbL.

3aKoH COXpPAHCHUSA U IPCBPAIICHUS SHEPIr'MK B TCIUIOBBIX IpOHECCax.

Hemoncmpayuu.

Ha6monenne 6poyHOBCKOTO TBHYKEHUS.

HaGmonenue nquddys3um.

HaGmroienue siBiaeHMi cMayBaHUS U KAMWUTSIPHBIX SBICHUI.

Ha0urroieHne TeTmoBoro pacumpeHust Tedl.

N3menenue naBiaeHus ra3a mpu K3MEHEHHH 00bEMa U HAaTPEBAHUH W OXJIAXKICHUH.
[IpaBuna uzmepeHus Temneparypsl.

Bunael Terionepenayun.

OxJa)xaeHre Ipu COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiiieHnr pabOThl BHEITHUMU CUJIAMHU.

WXk WD =



10. CpaBHEeHUE TEIUNIOEMKOCTEH pa3IMYHBIX BEILIECTB.

11. HaOimroenue KUIeHus..

12. HabmroieHue moCTOSIHCTBA TEMIIEPATYPhI MPU TIIABICHUH.
13. Mojenu TeIIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomost u onvimol.

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MIPUTSKEHUS.

OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOW COJIM WIIM caxapa.

OnbITH 1O HAOIIONEHUIO TETUIOBOTO PACHIMPEHHS I'a30B, )KUIKOCTEH U TBEPBIX TEIL.

Ompenenienne naBieHUs BO3/AyXa B OAJIJIOHE IINPHUIIA.

OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb JaBJICHUS BO3/lyXa OT €ro 00bEMa U HarpeBaHMsI WM OXJIaXKACHUS.
[IpoBepka runoTe3bl JMHEHHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUECKOM TpyOKe OT TEMIIEpaTyphl.
HabmtoneHne u3mMeHeHus: BHyTpEHHEH SHepIruu Tejia B pe3yJIbTare TeIuionepeaayu U paboThl BHEIIHUX CHUIL.
HccnenoBanue siBieHus TEI1000MeHa pU CMEMIMBAHUU XOJIOIHOM U ropsiuei BOABI.

9. OmnpeneneHne KOJIUYECTBA TEMJIOTHI, TOIYYEHHOTO BOJIOHM MPU TEMJIOOOMEHE ¢ HarpeThiM METAJUTMYECKUM LIMJIUHAPOM.
10. Onpenenenue yneabHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCrapeHusl.

12. OnpeneneHre OTHOCUTENBHOM BIIaXXHOCTH BO3/yXa.

13. Onpenenenne yneabHON TEIUIOTHI TUIABJICHUS JIBJA.

XN R

Pazgen 7. diiekTpryeckre 1 MAarHUTHbIE SIBJICHUS.

Onektpuzarust Ten. J[Ba poma aieKTpuuecKux 3apsaoB. BzammopeilicTBue 3apsuikKeHHBIX Tel. 3akoH KyioHa (3aBUCHMOCTBH CHIIBI B3aUMOCHCTBUS
3apSAKCHHBIX TCJI OT BCJIMYUHBI 3apsAa0B U paCCTOAHUS MCIKAY TGJIaMI/I).

Onextpudeckoe nose. Hanpsyk€HHOCTD aieKTpryeckoro nmois. [IpuHIun cynepno3uunu 3JIeKTpUYeCcKUX 1oJiei (Ha Ka4ueCTBEHHOM YPOBHE).

Hocurenu siekTpuyeckux 3apsaoB. DJIEMEHTApHBIN anekTpuueckuid 3apsg. Ctpoenue aroma. [IpOBOIHMKM M HUAJIEKTPUKH. 3aKOH COXPAHECHUS
ANEKTPUYECKOTO 3aps/a.

DONEKTPUUECKUH TOK. YCJIOBMSI CYLIECTBOBAHMSI AJIEKTPUUYECKOTO TOKA. VICTOUHMKHM MOCTOSHHOrO TOKa. J[eHCTBUS 3JEKTPUYECKOr0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUYECKHH TOK B KHJIKOCTSX U ra3ax.

Onektpuyeckas 1emnb. Cuia Toka. DinekTpudeckoe HampspkeHue. COonpoTHBICHHE MPOBOJHUKA. Y IEIBHOE CONMPOTUBJICHUE BeliecTBa. 3akoH Oma aiis
yuacTka nemnu. [TocinenoBarenbHOe U apaieIbHOE COSTUHEHUE IPOBOIHUKOB.



PaboTta 1 MOIIHOCTB 3JeKTpUUecKoro Toka. 3akoH J/[xoyns—Jlenna. DnekTpuyeckue Lenu U MoTpeOuTeNn 3eKTpudeckol sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

IlocTossHHBIE MArHUTHIL BSaHMOHeﬁCTBHC MOCTOSIHHBIX MAarHUTOB. MaruuTtHoe mosie. MarauTHoe Imojie 3eMJId U €ro 3HaueHUe JJIs1 )KU3HU Ha 3eMite.
OnbIT Dpcrena. MarHuTHOe 1MoJie AJIEKTPUYECKOro TOoKa. [IpuMeHeHne 3IeKTPOMarHuToB B TEXHUKE. J[eMCTBHE MAarHUTHOTO MOJIA HAa MPOBOJAHUK C TOKOM.
DneKTpoABUTaTeIb IOCTOSIHHOTO TOKA. VIcIob30Banne 3JIEKTpOIBUraTeNIel B TEXHUUECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OmnbiTel Papazes. SBnenue snexrpomMarHuTHOM uHaykuuu. [IpaBuno Jlenma. Dnextporeneparop. CrnocoObl MOMy4EHUs SIEKTPUUECKOW SHEPrHuH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIAEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DnekTpu3alus Tel.
JIBa poJia ANEeKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
Y CTpOUCTBO U JEHCTBHE JIEKTPOCKOIA.
DneKTpocTaTU4eCcKas NHyKIIHSL.
3aK0H COXpaHEHUs IIEKTPUICCKUX 3aPSI0B.
[IpoBOIHMKYN U AUDIIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO OIS,
HcTouHMKH TOCTOSITHHOTO TOKA.
JIeNCTBHS DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KUJIKOCTH.
. 'a30BbIl pa3psia.
. I3MepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHue 31eKTpUYecKOro HanpsiKeHUs! BOJIbTMETPOM.
. Peoctar u mara3us conpoTHUBICHUH.
. BzaumojieiicTBue MOoCTOSIHHBIX MAarHUTOB.
. MonenupoBaHne HEBO3MOKHOCTH pa3/IeJICHUs MTOJIFOCOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarautHoe nosie Toka. DJIeKTPOMAarHur.
. JleficTBMEe MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DJEeKTPOABUTATEINb TOCTOSIHHOTO TOKA.
. UccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHIYKIIMH.
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23.
24.
25.

OnbiTel @apanes.
3aBUCHUMOCTD HaIIPaBJIEHUS MHIYKIIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBEHHUS.
DIEeKTPOreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopuusie pabomot u onvimel.

XN R WD =
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OnbIThI 10 HAOTIOAEHUIO 3JIEKTPU3ALUMU TEJl MHAYKLIKEH U PU COTPUKOCHOBEHHUU.

HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO MOJI HA IPOBOJAHUKH U AUDIEKTPUKH.

COopka u mpoBepKa pabOThI ANEKTPUIECCKOH IETH TTOCTOSHHOTO TOKA.

W3mepenue U peryupoBaHue CUIbI TOKA.

W3mepenue u perynupoBaHue HaNPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPa U HANPSHKEHUS HAa Pe3UCTOpe.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTHUBIIEHUSI IPOBOJAHUKA OT €T0 JUTMHBI, IJIOIIAIU IONIEPEYHOr0 CEYEHHs U MaTepHara.
ITpoBepka mpaBuia CI0XKEHUs HANPSHKEHUH MPH MOCIIE10BaTEIbHOM COSIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Ui CUIIBI TOKA MIPH MApaJIEIbHOM COETUHEHUH PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUYECKOT0 TOKA, UIIYIIETO Yepe3 Pe3UCTop.

Onpenenenre MOIHOCTH ANEKTPUYECKOTO TOKA, BBIIEISIEMON Ha pE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIaMIIOUKY, OT HalpsDKEHUS Ha Hell.

Onpenenenne KII/] narpeBatens.

HccnenoBanre MarHiTHOTO B3aUMOJEHCTBUS IOCTOSSHHBIX MarHUTOB.

N3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U Pa3JICICHUN.

HccnenoBanue necTBUS 3JEKTPUIECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBHUS KATYIIKH C TOKOM U MarHUTa OT CUJIbl TOKA U HaIlpaBJIEHUS TOKA B KaTYIIKE.
W3yuenune necTBUs MarHUTHOTO I10JIs1 HA TPOBOJIHUK C TOKOM.

KoncTpyupoBanue u usyueHue padoThl FIEKTPOABUTATENSL.

N3mepenue KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.

OnbITHI 110 UCCIIEOBAHUIO SBJICHUS AIEKTPOMArHUTHOW MHAYKIMU: UCCIIEI0BAaHUE U3MEHEHUH 3HAUE€HUS U HAlpaBJICHUs MHIyKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexanuueckue siBJICHUA.

Mexannueckoe nBumxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh MEXaHHUYECKOTO JBIDKEHUS. PaBHOMepHOe NpSMOIHHEHHOE
neuxenue. HepaBHoMepHoe npsiMosinHeHoe nBukeHue. CpeHsis 1 MTHOBEHHAs! CKOPOCTh Teja MPU HEPABHOMEPHOM JIBHYKEHUH.



Yckopenue. PaBHoyckopeHHOE TpsMonnHeliHoe nBkeHne. CBoOoaHoe maaenue. OnbITol [ anues.

PaBHOMepHOE nBMX)EHUE TI0 OKpy)HOCTH. [lepnoa u yactora obOpamenus. Jlnneiinas u yrioBas CKOpocTH. LIeHTpocTpeMHUTeIbHOE YCKOPEHHE.
[Iepseiii 3axk0oH HproToHa. Bropoi 3akon Hetorona. Tperunii 3akon Herorona. [IpuHImn cyneprno3unmuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUsl: cujia TPEHUS CKOJIbKEHUS, CUjla TPEHUS MOKOs, APYTrue BUAbl TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHe cBoOOMHOTO majaeHus. JIBmkenue mianet Bokpyr Connna. [lepBas kocMuueckass CKOPOCTb.
HeBecoMocTh 1 meperpysku.

PaBHOBecue marepuaibHON TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPIOTO Tela ¢ 3aKPEIUIEHHON OChIO BpamieHus. MomeHT cuibl. LleHTp
TSXKECTH.

I/IMHy.]IBC tena. U3menenue HUMITYJIbCA. I/IMHyJ'ILC CHIIBI. 3aKOH COXPAaHCHUS UMITYJIbCA. PeakTuBHOE JBMXXCHUE.

Mexannueckas paboTa 1 MOITHOCTh. PaboTa cun TspkecTd, ynpyroctu, TpeHus. CBsi3b s3HEpruu U padboThl. [loTeHnnansHas sHeprus Tena, MogHITOro Hal
MOBEPXHOCThIO 3eMin. [loTeHnuanbHas 3Heprusi cxaToi npykuHbl. Kunernueckas sHeprus. Teopema O KHHETMUECKOM SHEPIUU. 3aKOH COXpPaHEHUs
MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

HabutoieHne MexaHn4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHHE IyTEN U TPACKTOPHUI IBUKEHUS OJHOTO U TOTO YK€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
N3mepenne CKoOpoCTH U yCKOPEHHUSI IPSAMOJINHEHHOTO ABUKCHUS.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO IBUKEHUS.

HabutoieHue ABMKEHUS Tella 0 OKPYKHOCTH.

HaOmronenne MexaHUYEeCKUX SIBICHUH, IPOUCXOISIIUX B cUcTeMe oTcuéra «Tenexkay npu e€ paBHOMEPHOM M YCKOPEHHOM JBHXKCHUH OTHOCHTEIBHO
KaOMHeTa (PU3UKH.

AN

7. 3aBUCHMOCTb YCKOPEHHs TeJIa OT MACChl Tejla U JEHCTBYIOIIEH Ha HETO CUJIBL.
8. HaOmroneHue paBeHCTBA CHII IIPU B3aUMOJCHCTBUU TEIL.

9. H3meHeHue Beca Tena Ipyu yCKOPECHHOM JIBUKEHUH.

10. Ilepenava ummysbca IIpy B3aUMOJIECHCTBUH TEII.

11. TIpeobpazoBaHust SHEPIUU IIPU B3aUMOJCHCTBUU TEJI.



12. CoxpaHeHHe UMITYJIbca IPU HEYIPYTroM B3aUMOIEHCTBHH.

13. CoxpaHeHHe UMITYJIbCa ITPU a0COIOTHO YIPYIOM B3aUMOJAECHCTBUH.

14. HabGnroieHne peakTUBHOTO IBUYKEHHUSL.

15. CoxpaHeHHe MEXaHUYECKOW YHEPTUU TIPU CBOOOTHOM TTaICHHH.

16. CoxpaHeHHe MEXaHUYECKOM SHEPrUy NpH JABMKEHHUHU Tella MO JeHCTBUEM MPYKHUHBI.

Jlabopamopuuvie pabomot u onvimel.

KoHcTpynpoBaHnue TpakTa JUisl pa3sroHa U JAJIbHEMIIEr0 paBHOMEPHOTO JBMKEHUS IIAPUKA WU TEJICKKH.
Onpenenenue cpeHel CKOPOCTH CKOJIBKEHHSI OpycKa MM JBM)KEHUS IapUKa MO HAKIIOHHOM IJIOCKOCTH.
Omnpenenenne yCKOpEHUs Teja MPH PaBHOYCKOPEHHOM JBIKEHHUH MO0 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH TIPU PAaBHOYCKOPEHHOM JIBU)KEHUH 0€3 HauyaJIbHON CKOPOCTH.

[IpoBepka TUNOTE3BI: €COM TP PABHOYCKOPEHHOM JBI)KEHHM 0€3 Ha4YalbHOW CKOPOCTH IIyTH OTHOCSTCS KakK psi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIUIHME MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HCCJ’IGI{OB&HHG 3aBUCHUMOCTH CUJIbI TPCHHA CKOJILKCHUS OT CUJIbI HOPMAJIbHOT'O JaBJICHUA.

Onpenenenne ko3 puimeHTa TpeHUs! CKOIbKEHHSL.

Onpenenenne KECTKOCTU MPYKHUHBIL.

Onpenenenne pabOThl CHIIBI TPEHUS P PABHOMEPHOM JIBUKEHUU Te€Ja M0 FOPU30HTAIbLHONW OBEPXHOCTH.
Omnpenenenne padOTHI CHITBI YIIPYTOCTH MPH MOIBEME TPy3a € UCTIOIb30BaHUEM HETIOABIKHOTO U TIOABIKHOTO OJIOKOB.
M3yyeHne 3aKoHa COXpAaHEHUS SHEPTUH.
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Pa3zgen 9. Mexanunueckue Ko1e0aHus U BOJHEI.

KonebarenpbHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWI: TMEPUOJa, YacTOTa, aMIUIUTyna. MaTeMaTWYeCKWid W TPYKUHHBIH MasTHUKH.
[IpeBpatieHre SHEPTUU IpU KOJIEOATEIHHOM JBUKEHUH.

3aryxaromue kojebanus. BoinyxxneHusle kojebanus. Pesonanc. Mexanndyeckue BonHbI. CBONCTBAa MeXaHMUYECKUX BOJIH. [IpomonbHbIe M MONEpEeUHbIe
BOJIHBI. J[JIMHA BOJTHBI U CKOPOCTH €€ pacrnpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CECMUYECKUE BOJTHBI.

3ByK. I'poMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. Habmronenue konebaHuii TEN MOA JEHCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.



Habmonenue konebanuii rpy3a Ha HUTH U Ha TIPY’KUHE.
Habmronenne BBIHYKICHHBIX KOJIeOaHHIA U pe30HaHCa.
PacnipocTpanenue npoJjoabHbBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).
Ha6utoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHH pe30HaHC.

AN I

Jlabopamopuuvie pabomot u onvimel.

OmnpeneneHne 9acTOTHI ¥ MIEPHOAA KOJICOaHUH MaTeMaTHYECKOTO MasiTHHKA.

OmnpeneneHne 4acTOThI U MEPHOAA KoeOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NIEPHO/1a KOJIeOaHUH OBEIIEHHOIO K HUTH Ipy3a OT JIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHU MPYKUHHOTO MasTHUKA OT MacChl Ipy3a.

IIpoBepka HE3aBUCUMOCTH NEpHOJIa KoJieOaHH rpy3a, OBEUIEHHOI'O K HUTH, OT MaccChl Ipy3a.

OmnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb NIEPHO/1a KOJICOaHUH NPYKUHHOTO MAasTHUKA OT MAaCChl Ipy3a U )KECTKOCTU MPY>KUHBI.
N3mepenue yckopeHust CBOOOJHOTO MaJeHMSL.
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Pa3nes 10. D1eKTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIEC BOJIHBI.

DONEKTPOMarHUTHOE I10JIe. ODJIEKTPOMArHUTHBIE BOJHBL. (CBOWMCTBAa 3JIEKTPOMArHUTHBIX BOJIH. [llkanma 3jeKTpoMarHUTHBIX BOJIH. lcnonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJISL COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiCTBa 3JEKTPOMAarHUTHBIX BOJIH.
2. BonHOBEBIE cBOliCTBa cBeTA.

Jlabopamopusie pabomosl u onvimel.
1. M3yd4eHne CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C TIOMOIIBEO MOOWIBHOTO TeleoHa.

Pasznea 11. CBeToBLI€ IBJICHUS.



JlyueBas Mmozens cBeta. Mictounuku certa. [Ipsmonuneiinoe pactipoctpanenue ceera. 3atmenus Connua u Jlynsl. Otpaxenue cBeta. [lnockoe 3epkasio.
3aKoOH OTpa)KEHHUs CBETA.

[Ipenomnienne cBeta. 3akOH mperaoMieHUs cBera. [loaHOe BHYTpeHHee OTpakeHHE cBeTa. VCnoip30BaHUE IOJIHOIO BHYTPEHHETO OTPAXEHHS B
OINTUYECKUX CBETOBOJAX.

Jlunza. Xon mydeit B nuH3ze. OnTuyeckas cucteMa QoToarmapata, MUKpPOCKOMa M Teieckoma. [1a3 kak onrtuyeckas cucteMa. biam3opykocTs u
JATbHO30PKOCTb.

Pasnoxenune Oenoro csera B CIICKTD. OmnpiTel HetoTona. CiioxkeHue CIICKTPAJIbHBIX IIBETOB. [[chepcnﬂ CBCTa.

Jemoncmpayuu.

[IpsamonnHeiHOE pacipoCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuyenue n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue ceera.

OnTHYeCcKUi CBETOBO/I.

Xon nydeit B cobuparoreit TuH3e.

XoJ Tydei B pacCEerBalOIIEH JIMH3E.

[Tonmyuyenne n300paXKeHUI C ITOMOUIBIO JTUH3.

9. Ilpunrun aeicTBus GoToanmapara, MUKPOCKOIIA U TEJIECKOIA.
10. Mopnenp rnasa.

11. Pa3nosxeHnue 6enoro cBeTa B CIEKTP.

12. Tlomyuenue 6enoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

XN R =

Jlabopamopuwvie pabomost u onvimul.

HccnenoBanue 3aBUCUMOCTH yTila OTPa)KEHHUsI CBETOBOTO JIyda OT yIJla Ma/ieHusl.

N3ydenne xapakKTepUCTHK N300pakKeHUS MIPEeIMETa B TUIOCKOM 3epKaie.

HccnenoBanue 3aBUCUMOCTH yTJla MPEJIOMIIEHHUS CBETOBOTO JIy4ya OT yrJja MaJeHus Ha TPAHULIE «BO3LyX—CTEKIIO».
[Tomydenne n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne POKYCHOTO PACCTOSTHUS U ONITHUECKOM CHITBI COOMPATOIIEH JIMH3BI.

OMnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
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7. OMBITHI IO BOCTIPHUATHIO IIBETA MPEAMETOB MPU UX HAOIIOJICHUHU Yepe3 [[BETOBbIC (DHUIIBTPHI.
Pa3zpnen 12. KBanToBBIC IBJICHUS.
Omneitel Pe3epdopna u mmanerapuast moaens atoma. Mogens aroma bopa. Mcnyckanue u norsioienue ceeta aromoM. KBauTel. JInHedaTbie CIEKTPHI.

PaguoaxktuBHOCTh. Anb(a, Oeta- u ramma-usnydeHus. CtpoeHue atomHoro siapa. HykinoHHas moznens aTtomMHoOro sapa. M3oromel. PaanoaktuBHbIE
npespatienus. [lepuon nomaypacnana aTOMHBIX sIIED.

Snepuble peakuuu. 3aKOHBI COXPAHEHHUS 3apsI0BOIO U MAaCCOBOI0 YMCEN. DHEPrusl CBSI3U aTOMHBIX sifep. CBsI3b MAacChl U SHEpPruu. Peakuun cUHTE3a U
nenenus snep. Ucrounuku sneprun ConHua u 3BE31.

Hz[epHaﬂ 9HEPICTHUKA. Z[eﬁCTBHH paaArnOaKTUBHBIX I/I3J'Iy‘IeHI/II71 Ha XUBBIC OPTraHU3MBbI.

Jemoncmpayuu.

CrieKTpsl N3ITy4eHUs U MOTJIOIIEHNUS.

CrieKTphbl pa3IMyYHbIX T'a30B.

Crektp BOzOpOAA.

HaGmronenue tpexoB B kamepe Busbcona.

PaGota cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

Perucrpanus nsimydeHus NpupOAHBIX MUHEPAJIOB U IIPOTYKTOB.

AN

Jlabopamopuvie pabomost u onvimol.

1. HaGumroieHue CIUIOIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITy4EHUS.
2. HccnenoBaHue TPEKOB: U3MEPEHNE SHEPTUH YACTHUIIBI TTO TOPMO3HOMY IyTH (110 (hoTOoTrpadusim).
3. HW3mepeHue pagroakTUBHOTO (OHA.

IToBTOPUTENBHO-00001IIAO NI MOYJIb.
[ToBTOpHUTENBHO-0000IIAIONINIT MOAYJb TMPETHA3HAUEH MJis CHCTeMaTH3allud M OOOOIICHHS MPEAMETHOTO COJACpPXKAHUS M OMbITa JIEATEIbHOCTH,

nproOPEeTEHHOr0 NMPY U3YyYEHHH BCEro Kypca (pU3MKH, a TakKe JJs MOATOTOBKH K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMEHY MO (PU3UKE JJIs 00ydaromuxcs,
BBIOPABIIMX ATOT YYCOHBIN TTPEIMET.



[Ipy w3yueHMM HAHHOTO MOJIYJS PEAIN3YIOTCS U CHCTEMAaTU3MPYIOTCS BHJbI JESITEIBHOCTH, Ha OCHOBE KOTOPBIX OOecCHeuuBaeTcs AOCTHKEHHE
MPEIMETHBIX M METalPEIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 0OydeHUs, (HhOpPMUPYETCS €CTeCTBEHHOHAYYHAas TPAMOTHOCTh: OCBOCHHE HAyYHBIX METO/IOB
UCCIIeZIOBAHMS SIBJICHUI TPUPOABI U TEXHUKH, OBJIaICHUE YMEHUSAMH OOBACHATh (U3NUECKUE SBJICHUS, IPUMEHSS MOJyUCHHbIE 3HaHU, pelaTh 3a1a4H, B TOM
YUCJIe KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNMATBHO AEATENBHOCTHBIM XapakTep JaHHOTO pas3feiia pealusyercs 3a CYET TOro, 4TOo OOydYaroluecs BBIMOIHAIOT 33JaHHs, B KOTOPBIX UM
[IpeJIaraeTes:

Ha OCHOBE TIOJTYYCHHBIX 3HAHUN PACIO3HABATh M HAYYHO OOBSICHATH (PU3NUECKUE SIBICHUS B OKPYKAIOIIEH MPUPOJIE U TOBCETHEBHOM JKU3HHU;
WCTIOJIH30BATh HAYYHBIE METOBI HCCIICIOBAHUS (PU3NIECKUX SBIICHHIA, B TOM YHCIIE JIJIsl IPOBEPKU TUIIOTE3 M MOTYyYSHHS TEOPETUIECKUX BHIBOJIOB,;

OOBSICHATH Hay4YHBIC OCHOBBI Han0oJIee BaXKHBIX ,Z[OCTI/I)KCHI/II\/JI COBPCMCHHBIX TCXHOHOFHﬁ, Hampumep, NpakKTUICCKOro UCIOJIb30BaAHUA PA3JIMYHBIX UCTOYHUKOB
OHECPIYU Ha OCHOBC 3aKOHA IMPEBpAlICHUA U COXpPaHCHHUS BCCX U3BCCTHBIX BUJIOB OHCPIUH.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOT'O OBHIET'O OBPA30OBAHUA

N3ydyenne ¢u3nkum Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHWs HAMPABICHO HA JIOCTMDKCHWE JUYHOCTHBIX, METANPEAMETHBIX H TPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.

B pesynbrare msydyeHuss (pU3MKM HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs y OOydaromierocs OyayT c(OPMHpPOBAHBI CICAYIONIUE JIMYHOCTHBIC
pe3yJIbTaThl B YaCTHU:

. 1) naTpHOTHYECKOr0 BOCTIMTAHUS:

. — IPOSIBIICHHE MHTEPECca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUIMCKOM (pU3MuecKoi HayKu;

o —[IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUMCKUX yUEHBIX-(U3UKOB;

. 2) rpaIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

o —TOTOBHOCTb K AKTHUBHOMY YYaCTHUIO B OGCy)KI[CHI/II/I OGIJ.IGCTBCHHO 3HAYUMbIX U 3THYCCKUX Hp06.H€M, CBA3aHHBIX C MNPAKTHYCCKUM IMPUMCHCHUCM
JOCTHKEHUH (PU3HKHU;

. — OCO3HAHHE BaXKHOCTU MOPAJIBHO-3TUYECKUX MPUHLIUIIOB B JAEATEIbHOCTH YUEHOTO;

o 3) 3cTeTHYECKOI0 BOCIIUTAHMSI:



. — BOCIIPUSTUE 3CTETUYECKUX KaueCTB (PU3NUECKON HayKu: €€ rapMOHUYHOIO TOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;
. 4) HEHHOCTH HAYYHOT'0 MO3HAHUS:

. —OCO3HAHUE IIEHHOCTU (PU3UYECKOI HAyKH KaK MOIIHOTO MHCTPYMEHTA TMO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJOTHM, BaXKHEHIIEH COCTaBIISAIONICH
KYJbTYPBI;

. — pa3BUTHE HAay4yHOU J1I0003HATENBHOCTH, HHTEPECA K UCCIEeI0BATEIbCKOM 1EATEIbHOCTH;

. 5) popmupoBaHuA KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0J1ATONOJy U

. —OCO3HAHME ILIEHHOCTH 0e30macHoro o0pa3a KHU3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, Ba)KHOCTU IpaBWJl OE30IIaCHOTO IOBEIEHUS Ha
TPAHCIOPTE, HA JOPOrax, C MIEKTPUUECKUM U TEIJIOBBIM 000y I0BAHUEM B IOMALITHUX YCJIOBUSIX;

. — cOopMHPOBaHHOCTH HAaBBIKA pedIIeKCHH, MPU3HAHUE CBOETO TpaBa Ha OIIHOKY M TAKOTO XK MpaBa y IPyroro 4eIoBeKa;

. 6) Tpyn0BOro BoCIUTAHUS:

. —aKTMBHOE y4YaCTHE B PEIICHUH MPAKTHUYECKHX 3a4ad (B paMKax CeMbH, O0pa3oBaTeIbHON OpraHM3alud, ropoja, Kpas) TEXHOJIOTMYECKOH H
COLIMAJIbHOW HaNpaBIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUIA;

. —MHTEPEC K MPAKTHYECKOMY U3yUeHHIO MPo(eccHii, CBA3aHHBIX ¢ (PU3UKOIL;

o 7) IKOJIOrM4eCKOro BOCIIUTAHMSI:

. —OpHMEHTalMs Ha NMpUMEHEHHe (U3NYECKUX 3HAHUHM Ul pelIeHus 3a7ad B OoOJacTH OKPY)KAIOLIEH cpelsl, MIAHUPOBAHUS MOCTYINKOB U OLEHKH UX
BO3MOJKHBIX ITOCIEACTBUMN I OKPYKAKOLIEH CPEJIbI;

. — 0CO3HaHUe II00aIbHOI0 XapaKkTepa dKOJIOTMUYECKUX Mpo0ieM U MyTel UX peleHus;

. 8) aganTanuu K M3MEHSIOIIUMCH YCJIOBUSIM CONMAJIBHON U IPUPOIHOM Cpeabl:

. —TMOTPEeOHOCTh BO B3aWMOJICHCTBUU TPHU BBIMOJIHEHUH HCCIEIOBAaHUNA M MPOEKTOB (PU3MUECKOM HANpaBIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHHSIM
APYTHX,

. — IIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO JEATEIBHOCTD;

. —MOTPeOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHHIA, B TOM YHUCIIe (OPMYITHPOBATH HJICH, TOHATHUS, TUTIOTE3bI O (PU3MYECKUX O0BEKTAX U SBICHUSX;

. —0CO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHN B 00J1acTH (PU3UKH;

. — IUVITAHMPOBAHUE CBOET0 PAa3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;

. — CTpeMJICHHE aHAJIU3UPOBATh U BBIABIATH B3aUMOCBS3U IPUPOABI, O0IIECTBAa M SKOHOMUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (DU3MUECKUX 3HAHUIA;

. — OLICHKA CBOMX JCWUCTBUI ¢ yUETOM BIMSHUS HAa OKPY’KAIOIIYIO CPEAY, BO3MOXKHBIX III00AIBHBIX MOCIEICTBHUM.

METANPEIMETHBIE PE3YJIbTATHI



B pesynbrare 0cBOeHUs IPOrpaMMsl 10 (pU3KMKe Ha YPOBHE OCHOBHOT'O 0011ero oopazoBaHus y oOydaroiierocs 0yayT cpopMHUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE TTO3HABATEIbHBIC YHUBEPCAIbHBIE YUeOHBIE NEHCTBUS, KOMMYHHUKAaTUBHBIC YHHBEpCAIbHBIE YUeOHBIC NEHCTBHSA, PETYJISATUBHBIC
YHUBEpCAJIbHbIC YUeOHbBIC IEHCTBHUS.

ITo3HaBaTe/IbHBIE yHHBepCAJIbHbIE YUeOHbIe AeliCTBUSA

Ba3oBble JJornuyeckue aeiicTBUA:

. BBIBIIITH M XapaKTE€PHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SBICHUIN);

. YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JJIs1 0000IIECHHS U CPAaBHEHHUS;

. BBISBISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B paCCMaTPUBAEMBIX (DaKTax, JAHHBIX U HAOIIOIECHHUAX, OTHOCSIIUXCS K (PU3NIEeCKUM SBICHUSM;

. BBISIBIISATH TIPUYMHHO-CIICICTBEHHBIE CBSA3M NPU M3YYCHUU (PU3MUYECKUX SIBICHUI W MPOLECCOB, NEJIaTh BBHIBOJBI C MCIOIb30BAHUEM JCITyKTHBHBIX H
MHTyKTUBHBIX YMO3aKJIIOYEHUH, BBIABUTATh TUIIOTE3HI O B3aMMOCBS3SIX (PU3NIECKUX BEINYNH;

. CaMOCTOSITENIFHO BBIOMpAaTh CIOCOO pelieHuss yd4eOHOM (u3ndeckoi 3amaud (CpaBHEHHE HECKOJIBKHX BapHAHTOB pELICHHUs, BbIOOp Haumboiee

MOAXOSAIIETO C YYETOM CaMOCTOSATEIHHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHSL:

. HCII0JIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT MTO3HAHMS;

. MPOBOAMUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY OIbBIT, HECIOXHBIH (DU3MUECKHI SKCIEPUMEHT, HEeOONbIIOe HCCIeJOBaHHE (UINYECKOTO
SIBJICHUS;

. OLIEHHMBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh UH(OPMAIIHIO, TOJIYUEHHYIO B XOJ€ UCCIIeI0BAHUS I HKCIIEPUMEHTA;

. CaMOCTOSTENILHO (POPMYTUPOBATH OOOOIIECHHS M BEIBOJIBI IO Pe3yJbTaTaM MPOBEIEHHOTO HAOTIOACHHUS, OTIBITA, UCCIICTOBAHUS;

. MIPOrHO3UPOBATh BO3MOXKHOE JalibHENIIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAK)KE BBIABUTAThH MPEANOI0KEHHUS 00 X PAa3BUTUU B HOBBIX YCIOBHUSAX

U KOHTEKCTaXx.
Pa6ora ¢ unopmanmueii:
. IPUMEHATh Pa3IMYHblE METOJbl, HHCTPYMEHTBl U 3alpochl NMPH MOUCKE W OTOOpe MH(POPMALMU WIM JAHHBIX C Y4ETOM MPEAJIOKEHHOH yueOHOM

busnueckoii 3a1a4u;
. aHaJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIIUIO PA3IUIHBIX BUIOB U (HOPM MPEICTABICHHS;



. CaMOCTOSITENIbHO BBIOMpaTh ONTHUMANbHYIO (OpPMY MpPEACTaBICHHUS HMH(GOPMALMM W WUIIOCTPUPOBATh peEIlaeMble 3aJaud HECIOKHBIMU CXEMaMH,
auarpamMmmamu, HHOM rpa@ukoil 1 ux KOMOMHAIUSAMHU.

KoMMmyHuKkaTHBHBIC YHHBeEpcaabHble y4eOHbIe JeHCTBHUSA:

. B X0Jle 00CyXJeHUs y4eOHOro marepuaia, pe3ysibTaToB JabopaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYILECTBY OOCYKIaeMON TeMbl U
BBICKa3bIBaTh UJIEH, HALIEJICHHbBIC HA PELICHUE 3a/1a4M U MOAIepKaHue 0J1aro)KeaaTeIbHOCTH OOIIEHUS;

o COIIOCTABJISITh CBOU CYXJICHUS C CYXKICHUSMH JIPYTHX YYaCTHUKOB JHasiora, 0OHApy>KUBATh Pa3IMYUe U CXOJCTBO MO3HUIINA;

. BBIPA)KaTh CBOIO TOUYKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o MyOJIUYHO MPECTABIATH PE3YIbTAThl BBIMOIHEHHOTO (PU3HUYECKOTO OMBITA (IKCIIEPUMEHTA, HCCIIEA0OBAHNUS, TIPOEKTA);

. MTOHUMATh U UCTIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U MHIUBUAYAIbHOW PaOOTHI IPU PEIICHUN KOHKPETHON (PH3MUECKOM TPOOIEMBI;

. IIPUHUMATD LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh JEHCTBUS MO €€ TOCTUKEHUIO: PACIIPEEIIATh POJIU, 00CYKIaTh IPOLECCH] U PE3YIIbTATHI
COBMECTHOH paboThI, 000011aTh MHEHHS HECKOJIBKUX JTFO/ICH;

. BBINOJIHATH CBOIO YacTh Pa0OTHI, TOCTUTas KAUECTBEHHOI'O pe3yJibTaTa 10 CBOEMY HAIIPABICHHUIO U KOOPAMHUPYS CBOM NEHCTBUS C APYTUMH WICHAMU
KOMAaHJBI;

. OLIEHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIMIA MPOAYKT 110 KPUTEPUSAM, CAMOCTOSITENBHO CPOPMYINPOBAHHBIM YUACTHUKAMH B3aUMOIECHCTBHSL.

PeryassiTuBHbIe yHHBepcalbHbIe Y4eOHbIe AelicTBUSA

Camoopranusanms:

. BBISIBJISITH MMPOOJIEMBI B AKU3HEHHBIX M YUEOHBIX CUTYyalUsAX, TPEOYIOMINX AJIs pelieHus] GU3NYECKUX 3HAHMUIA;

o OpPUEHTUPOBATHCS B PA3INYHBIX TOAXO01AaX MPUHATHUS PEIIEHUHN (MHANBUAYAIbHOE, IPUHATUE PELIEHMS] B TPYIIIE, IPUHATHE PELICHUN IPyNION);

. CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pellleHus (PU3MUECKON 3ajjaud WM IJIaHa MCCIEJO0BaHUS C y4ETOM HMMEIOLIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH IIPEyIaraéMble BApUAHThI PELICHU;

. JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJ'lb, AMOLMOHAJIbHBINA HHTEJLJIEKT:

° AaBaTb aICKBATHYIO OLICHKY CUTyalllu WU NPCJIaraTh IjiaH e€ U3MCHCHUA,
° OOBSICHATH MNPpUYHHBI JOCTUIKCHUSA (HC,I[OCTI/I)KCHI/IH) PE3YJIbTATOB ACATCIBHOCTHU, 1dBATh OLUCHKY HpI/IO6peTéHHOMy OIIBITY,



° BHOCHUTBb KOPPCKTUBBI B JACATCIBHOCTD (B TOM 4YHCJIC B XO/J BBIIIOJIHCHUA (1)I/I3I/I‘IGCKOFO HCCICAOBAHHUA HUIIN HpOCKTa) Ha OCHOBC HOBBIX O6CTOHTGJ’ILCTB,
N3MCHUBHINXCA CHTyaHHfI, YCTaHOBJICHHBIX OHII/I6OK, BO3HHKIINX prI[HOCTGﬁ;

° OLCHUBATH COOTBCTCTBHUC PE3YyJIbTaTa LCJIU U YCIIOBUAM,
° CTaBUTH ce0s1 Ha MECTO APYyroro 4€JI0BCKa B X01€ CIiopa WJIN AUCKYCCHUU Ha HAYYHYIO TEMY, IOHUMATh MOTHBbI, HAMCPCHUA U JIOTUKY APYTOIo,
° IIpU3HaBaTh cBOE IMpaBoO Ha OIJ_II/I6Ky IIpu pCHICHUN (1)I/I3I/I‘IGCKI/IX 3ala4 WK B YTBCPIKACHUAX HA HAYUHBIC TEMbI U TAKOC K€ IIPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

K xoHIly 00yueHus B 7 Kkjacce npeMeTHbBIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHUIA:

. UCIIOJIb30BaTh MOHATHA: (PU3MUECKUE U XUMUYECKHUE SIBICHUS, HAOIIOeHIE, SIKCIIEPUMEHT, MOJIeNb, THUIOTE3a, €AUHUIBI (PU3NUECKUX BEJIMYUH, aTOM,
MOJIEKYJIa, arperaTHbie COCTOSIHHSI BelecTBa (TBEPI0E, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBIKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOIUHEHHOE),
TpPaeKTOPHsl, PaBHOJICUCTBYIOMIAs criia, Aehopmanus (yrnpyras, IiIacTHIeCKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

o paznmuyarh sBiueHMA (AudQy3us, TEmIoBoe [BMKEHHE YaCTHUI] BEIIECTBAa, PABHOMEPHOE [BI)KEHHE, HEPABHOMEpPHOE MBIIKEHHE, WHEpIus,
B3aMMOJICIICTBUE TeJ, paBHOBECHE TBEPABIX TeN C 3aKpeIUIEHHONW OChIO BpalleHMs], Iepenada OaBieHHs] TBEPABIMU TellaMH, >KUIKOCTSIMH M ra3amu,
aTMocepHOe MAaBlieHHE, IUIABaHUE TeJ, NPEBpALCHUS MEXaHWYEeCKOH SHEpruH) IO ONUCAHMI0O WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIMUX JaHHOE (PU3NYECKOE SBIICHUE;

o pacro3HaBaTh MPOSBICHUE H3YyUEHHBIX (U3WYECKHX SBICHUH B OKPYXKAlOIEM MHpE, B TOM 4YHCIE (HU3UUECKUE SIBICHUS B NPHUPOJIE: HPUMEPHI
JBUKEHUSI C PA3IMYHBIMH CKOPOCTSIMH B JKMBOM M HEKHMBOW NPUPOJIE, ACUCTBUE CUIIBI TPEHUS B NMPUPOAE U TEXHHUKE, BIMSIHHE aTMOCPEPHOTO JABIICHUS Ha
’KMBOM OpraHu3M, IUIaBaHUE pPbIO, pblUaru B TeJe YeJIOBEKa, IPU ITOM MEPEBOANUTH NMPAKTUUECKYIO 337ady B yueOHYIO, BBIJCIATh CYIIECTBEHHBIC CBOWMCTBA
(mpu3Haku) GU3NIECKUX SBICHU;

o OIHCHIBATh M3yUYEHHBIC CBOMCTBA Tel U (hU3MUECKUE SBICHUS, UCIIONB3Ys (DU3MUECKHe BETUYHUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, MyTh,
CKOpPOCTb, CPEIHssI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BeC Tella, CHJIa TPeHHsl, 1aBlieHue (TBEPIOro Temna, >KUJKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MEXaHHNYECKasa pa60Ta, MOIIOHOCTH, IIJICHO CHJIBI, MOMCHT CHUJIBI, KOB(I)(i)I/IL[I/ICHT IIOJIE3HOI'O HCﬁCTBHﬂ MCXAaHHU3MOB, KHHCTHYCCKAsA U IOTCHIIMAJIbHAsA 3Hepr1/151),
IIPU ONMCAHUM NPABUILHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BETMYHMH, UX 0003HAUEHUSI M €IUHUIIBI PU3NYECKUX BEJIUYMH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEIMUYUHAMHU, CTPOUTH IPaUKN U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

. XapaKTepu30BaTh CBOICTBA Tel, (PU3NUYECKUe SBJICHHUS U MPOLIECCHI, UCIONb3Ys MpaBUiia CIOXKEHUS cui (BAOJIb OJHOM MpsAMoit), 3akoH ['yka, 3akoH
[Tackans, 3aKk0oH ApxuMesa, MPaBUIO paBHOBECHs pbrdara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHHWKH, 3aKOH COXPAHEHHS MEXaHHYECKOW SHEpPTuu, MpU 3TOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

° OGBHCHHTB (1)I/ISI/II-I€CKI/IG SABJICHUS, TPOLUECCHI U CBOIICTBa TCJI, B TOM 4YUCJIC U B KOHTCKCTC CI/ITyaI_[I/II\/'I MPAKTUKOOPUCHTUPOBAHHOI'O XapaKTCpa: BbISABJIATH
MIPUYMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKHUX IIaroB C OMopor Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKHUX SBICHUN, (PU3HUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;



° peuiarb paC‘IéTHLIe 3aJa4yu B 1-2 HeﬁCTBHH, HCTIOJIB3Ys 3aKOHBI U (1)OpMyJ'II>I, CBA3BIBAIOIIHNEC (I)I/ISI/ILICCKI/IC BCJIMYHHBI: HA OCHOBC aHaJIM3a YCJIOBHSA
3aaa4M 3alrMCbIBaTh KPaTKOC yCJIOBUC, ITOJACTABIIATH (bHBI/I‘IGCKI/IC BCJIIMYHHEBI B q)OpMy.HI)I 1 IIPOBOJUTH paC‘-IéTI)I, HaxXoAWUThb CIIPABOYHLIC JAHHBIC, H€O6XOI[I/IMBI€
JJI PCIICHUA 3aa1, OUCHUBATh PCAJTIMCTUIHOCTD HOHy‘IGHHOﬁ (1)I/ISI/I‘ICCKOI71 BCIINYHHBI,

. pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh NpPU MOMOLIM (PU3NYECKHMX METOJIOB, B ONHCAHUM HCCJIEIOBAHUS BBIICIATH IMPOBEPSIEMOE
IPEaNonoKeHne (TUIoTe3y), pa3iudyaTh U MHTEPIPETUPOBATH MOJIyUYEHHBIN pe3ynbTaT, HaX0IUTh OIIMOKH B XOJI€ ONbITA, AEJaTh BBIBO/IBI IO €0 Pe3yJIbTaTaMm;
. MIPOBOJIUTH OTIBITHI 110 HAOIOJCHUIO (PU3UYECKUX SIBICHUH WM (U3NIECKUX CBOMCTB Tell: (JOPMYITMPOBATH MPOBEPSIEMBIE MPEIIOI0KEHUS, COOUPATh
YCTAHOBKY U3 MPEAJIOKEHHOT0 000PYA0BaHMsI, 3alIUCBIBATh XOJI ONBITA U (HOPMYIUPOBATh BHIBOIBI;

. BBITIOJIHATE TIPSIMBIE U3MEPEHUS] PAaCCTOSHHS, BPEMEHH, MacChl Tella, 00bEMa, CHIIBI U TEMIIEPATyphl C MCIIOJIB30BAaHHEM AHAJIOTOBBIX W IH(PPOBBIX
puOOpPOB, 3aIIMCHIBATh MTOKa3aHMsI MPUOOPOB € YUETOM 3a/laHHON a0COIOTHOM MOTPEIIHOCTH U3MEPEHMIA;

. MIPOBOJIUTH HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHOW (DU3NYECKOH BEIUYMHBI OT APYTrOW C HCIIOJIB30BAaHHEM MPSIMBIX HU3MEPEHUI (3aBUCHMOCTH ITyTH

PaBHOMEPHO JABIJKYILIETOCsl Tela OT BPEMEHHU [BW)KEHHUS Tesla, CUJIbl TPEHHUS CKOJIBXKEHHMs OT Beca Tejla, KauecTBa OOpaOOTKM MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHWJIbI TPEHHUS OT IUIOIIAJU CONPUKOCHOBEHMSI TeJ, CHJIbl YHPYTOCTH OT YAJUMHEHUS NPYXKHUHBI, BBITAJKHUBAIOIIEH CHUJIIBI OT 00BEMA
NOrpy>kKEHHON YacTH TeNla U OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCHUMOCTHU OT INIOTHOCTH TeJIa, OT TIIyOMHBI, Ha KOTOPYIO MOIPY>KEHO TEeNO0, YCIOBUHN IIaBaHUs
TEJI, YCIIOBHIA paBHOBECHUS pblyara M OJIOKOB), y4acTBOBATh B IUIAHUPOBAHUH YY€OHOTO MCCIIEIOBAHUS, COOMPATh YCTAHOBKY U BBIIIOJHATH U3MEPEHUS, CIEIYs
IIPE/UIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTAaThl MOJYYEHHOH 3aBHCHMOCTH (PM3MUECKUX BEIMYUH B BUJAE MPEUIOKEHHBIX TaOIUI W TpadHKoB, 1enaTh
BBIBOJIBI 10 PE3YJIbTaTaM UCCIICJOBAHUS;

. IIPOBOJUTH KOCBEHHbIE M3MEPEHMs (U3NYECKUX BEIUYMH (IUIOTHOCTH BELIECTBA >KUJKOCTU M TBEPAOTO Tella, CUJIa TPEHHs CKOJbKEHMs, JaBJICHHUE
BO3/yXa, BBITAJKUBAIONIAs CWIJIA, JICHCTBYIOIIAsS HAa TIOTPYKEHHOE B KHUIKOCTh TEJO, KOI(PPHUIMEHT IMOJIIE3HOTO NEHCTBHS MPOCTBIX MEXAaHU3MOB), CIEHYS
MPEUI0KEHHON MHCTPYKLUU: TP BBITIOJTHEHUU U3MEPEHUH COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIUHCIIATH 3HAUEHUE UCKOMOW BEJINYMHBI,

. co0roAaTh MpaBuiia TEXHUKHM 0€30MaCHOCTU IpU paboTe ¢ 1a00paTOpHBIM 000pYI0BaHHUEM;

. yKa3bIBaTh MPUHIIMIBI ASHCTBHS MPUOOPOB M TEXHHMYECKHX YCTPOMCTB: BECHI, TEPMOMETP, ANHAMOMET], COOOIIAIOIINECs COCY/bl, OapOMeTp, phIyar,
ITOJIBYKHBIM ¥ HEIOABIOKHBIN 010K, HAKJIIOHHAS IIJIOCKOCTE;

. XapaKTepU30BaTh MPHHIUIEI ACHCTBHUS M3YYECHHBIX MPHOOPOB M TEXHHYECKUX YCTPOWCTB C OMOPOM HAa MX ONHMCAHHA (B TOM YHCIE: MOAIIMITHUKH,

YCTPOMCTBO BOJOMPOBOJIA, THAPABIMUYSCKUAN IMPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp), HMCIOJIb3Ys 3HAHHUS O CBOMCTBAX (DH3MYECKHX
SBIICHUN ¥ HEOOXOAUMBbIE (PU3NYECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

o NPUBOAUTH TPUMEPHl (HAXOIUTh MH(OPMAIMIO O HpPUMEpPax) MPAKTUYECKOrO HCIOJIb30BAaHUS (PU3MUECKUX 3HAHUI B TOBCEJIHEBHOW KHU3HH IS
oOecrieueHnss OE30MaCHOCTH MPHU OOpaIIeHUH ¢ MPUOOpaMU M TEXHUYECKUMH YCTPOUCTBAMH, COXPAHECHHS 3J0POBbS U COOIIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOLIEH CpelIE;

. OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(popManuu B MHTepHETE B COOTBETCTBUM C 33JJaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUI U
nyTEéM CpaBHEHMS PA3JIMUYHBIX HICTOUHUKOB BBIACTATH HH(POPMAIIHMIO, KOTOPAs SBISIETCS MPOTUBOPEUMBOM MM MOXKET ObITh HEIOCTOBEPHOIA;

. MCIIOJIb30BaTh MPH BBINOJIHEHUN Y4E€OHBIX 3aJaHUIl HAYyYHO-MOMYJISIPHYIO JIUTEPATYpy (PU3UUECKOro COAEpaHHs, CIPAaBOUHbIE MaTepUabl, PECypChl
cetu MHTEpHET, BIaaeTh NpuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, Tpeodpa3oBanus HHPOPMALIUN U3 OTHOM 3HAKOBOW CHCTEMBI B APYTYIO;

. co3/1aBaTh COOCTBEHHbIE KpaTKHWE MUChbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHUKOB MHGOpPMALUU (PU3NYECKOTO COAEPKAHMS, B TOM
qucae MyOJuMYHO JeNlaTh KpaTKUe COOOLICHHs O pe3yibTaTax IMPOEKTOB WM Y4YeOHBIX MCCIEIOBAHUN, NMPH 3TOM TIPAaMOTHO MCIIONB30BaTh W3YyYEHHBIN
MOHSATUHHBIN anmapar Kypca GU3uKH, COIPOBOXKIATh BRICTYIIJICHHUE TTPE3EHTAIIUCH;



° IIPpU BBIITIOJIHCHUN y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,I[OBaHI/Iﬁ pacnpeacisaTb 0053aHHOCTHU B rpyHarie B COOTBECTCTBHUU C IMOCTABJICHHBIMU 3ala4aMU, CIICAUTD 3a
BBIIIOJIHCHUEM I1JIaHA [[GI\/'ICTBI/II\/'I, aJICKBATHO OIICHUBATb COOCTBEHHBIH BKJIad B OCATCIBHOCTH I'PYIIbI, BBICTPAUBATH KOMMYHUKATHBHOC B33]/IMOI[€I7[CTBI/I€,
YUUTBIBASI MHCHUC OKPYIKAIOMIUX.

K xoHI1ly 00yueHus B 8 kjacce npeMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHUIA:

. MCIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUYKEHUE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEIleCTBA, KPUCTAUINYECKUE U
amMop(HbIe Tena, HACBHIICHHBIM W HEHACHIINICHHBIN Map, BIAXHOCTh BO3yXa, TEMIIEpAaTypa, BHYTPEHHSS DHEPrHs, TEIUIOBOM IBHUTaTellb, 3JIEMEHTapPHBII
ANEKTPUYECKUH 3apsil, JIEKTPUUECKOE T0JIe, POBOJHUKHU U TUIIEKTPUKH, TOCTOSHHBINA AJIEKTPUYECKUIN TOK, MArHUTHOE T10JI€;

. pasznuyaTh SBJICHUS (TEIUIOBOE paCUIMpPEHHE U CaTue, TeIUiornepenaya, TEeIIOBOE PAaBHOBECHE, CMAayMBaHUE, KAMWUISPHBIE SIBJIICHUS, UCIApPEHUE,
KOHJCHCAllMs, TUIaBJIeHUE, KpUCTaJIM3anus (OTBEpIEBaHUE), KUIIEHUE, Terionepenaya (TEIIONpOBOJAHOCTh, KOHBEKIMS, M3Iy4YeHHUE), 3JIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsAJIOB, ACHUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICCTBIE MAarHUTOB, JEWCTBHME MAarHUTHOIO MOJsI HA TMPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHuTHasi MHAYKIINA) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, J€MOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

. pacrno3HaBaTh MPOSBICHUE M3YyUYEHHBIX (U3MUECKUX SBICHHUM B OKPY)KAIOIIEM MHPE, B TOM 4YWCie (PU3NICCKUE SBICHHS B MPHUPOJIEC: MOBEPXHOCTHOE
HATSOKEHHE M KalWUIApHBIE SIBICHUS B MPHUPOJE, KPUCTAIUIBI B MpHUpoae, uanydenue CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE OpHu3bl, 00pa3oBaHHUE POCHI,
TyMaHa, UHesl, CHEera, dJICKTPUYECKUE SBIICHUS B aTMOC(epe, MIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE TOJI€ 3eMITH, Ipeiid MOII0COB, pOJIb MATHUTHOTO
MOJIsL ISl JKU3HM Ha 3emuie, MOJSPHOE CHUSHUE, NPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3ajady B y4eOHYIO, BBIACHATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHU)
(bU3NYECKUX SBICHUIA;

. OIUCHIBATh W3YYEHHbIE CBOMCTBA Tel U (PU3MUECKHUE SBICHUS, UCHOB3Ys (U3NUYECKHE BEIUYMHBI (TeMmrepaTypa, BHYTPEHHSS dHEPIus, KOJIUYECTBO
TEIUIOTHI, yJIelbHAsl TEIUIOEMKOCTh BEIECTBA, YCNbHAs TEIUIOTa IUIABJICHUS, YJCNbHAS TEIUIOTa MapooOpa3oBaHus, YICNbHAs TEIUIOTa CrOpaHHs TOIUIMBA,
KO3 (ULHMEHT MOJIE3HOTO EHCTBUS TEIUIOBOI MAIIMHbBI, OTHOCUTENbHAS BIIAYXHOCTh BO3/1yXa, dJICKTPUUECKUN 3aps]l, CHila TOKa, SJIEKTPUUECKOE HAIMPsHKEHNE,
COMPOTHUBIICHUE TMPOBOJHUKA, YICIBHOE CONMPOTHBICHHE BEIIECTBa, pab0oTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA), MPH OMHCAHWU TMPABHILHO TPAKTOBATH
(bu3nyecKuil CMBICT HCMONb3YyEMbIX BEIUYHMH, 0003HAYEHMS] U €AMHMIBI (PU3NYECKUX BEITUYMH, HAXOAUTH (DOPMYJIbI, CBS3bIBAIOIINE NAaHHYIO (PU3NYECKYIO
BEITMYMHY C IPYTHUMH BETMYHMHAMH, CTPOUTH IPAPUKH U3YUCHHBIX 3aBUCUMOCTEH (PH3NYECKIX BEIHUNH;

. XapaKTepu30BaTh CBOMCTBA TeJl, (PU3MUECKHe SBICHUS U MPOLECCHI, UCIOIb3YsI OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUU CTPOCHUS
BEILIECTBA, MPUHIUI CYNEPIIO3ULIMM TI0JIeH (HAa KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma miig ydactka menu, 3akoH Jxoyns—Jlenia,
3aKOH COXPaHEHUS SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3allMCHIBATh €M0 MaTEMaTHUECKOE BhIPAKEHHUE;

. OOBSICHATh (U3MYECKHE TPOIECChl W CBOMCTBA TeN, B TOM YHUCJIEC U B KOHTEKCTE CUTYyalluid MPAKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIISTH
MIPUYMHHOCIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE M3 1—2 JOTMYECKUX IIIaroB C OMOPOW Ha 1—2 M3y4YEHHBIX CBOMCTBA (PM3MYECKUX SIBJICHUH, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemiath pacuéTHbe 3a7auu B 2—3 NEHCTBUS, MCIONb3Ys 3aKOHBI M (POPMYJIBbI, CBS3bIBAIOIINE (U3NYECKUE BEJIUYMHBI: HA OCHOBE aHAIW3a YCIOBHS
3a/la4y¥ 3alHUChIBATh KPATKOE YCIOBHE, BBISBISITH HEJJOCTATOK JAHHBIX JJISl PEIICHHsI 3a/1a4¥, BEIOMpATh 3aKOHBI M (POPMYIIbI, HEOOXOAMMBIE TSl €€ pelleHus,
MIPOBOAMTH Pacu€Thl U CPABHUBATH MOYYCHHOE 3HAUCHHE (DU3HUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEIINTh MPU MOMOIIU (PU3NIECKUX METOIOB, HCIIONB3YsI OMMMCAHNE UCCIIEIOBAHUS, BEIICISATH MPOBEPIEMOE
MIPEIN0JIOKEHNE, OLIEHUBATh IPABUIILHOCTD MOPSIJIKA MPOBEICHUS UCCIIEIOBAHMUS, JIEJIaTh BBIBOIBI,



. MIPOBOAMTH OTBITHI 110 HAOMIOACHUIO GU3UYECKUX SBICHUHN WM (GU3NUYECKUX CBOMCTB Tel (KamMIJISIPHBIC SIBIICHUS, 3aBUCUMOCTh JaBICHUS BO3IyXa OT
ero o0bEMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS M HArpeBaHUs MPU U3IYyYEHUHU OT L[BETA M3Iydarouliei (Iorjiouaromieil) noBepXHOCTH, CKOPOCTh
HCIapeHUsl BOJBI OT TEMIIEPATYPHI KUAKOCTU U IUIOIAAU €€ MMOBEPXHOCTH, SJIEKTPU3aLMs TEA U B3aUMOJCHUCTBUE IJIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MAarHWTOB, BU3YyaJW3allWsl MArHUTHBIX IIOJIEW IIOCTOSHHBIX MArHWTOB, JEWCTBHMS MArHUTHOTO MOJs Ha IPOBOJHHUK C TOKOM, CBOMCTBA
ANEKTPOMArHuTa, CBOMCTBA ANIEKTPOIBUTATENS MIOCTOSTHHOTO TOKA): (hOpMYIHpPOBaTh MPOBEPsiEeMbIe MPEANOI0KEHUSI, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pYIOBaHUS, ONIMCHIBATH X0 OTBITA U (POPMYIIHPOBATH BBIBOIKI;

. BBIIIOJIHATD IPSAMBIE M3MEPEHUSA TEMIIEPATYPbl, OTHOCUTEIBHOW BIIAXXHOCTH BO3JyXa, CUJbl TOKA, HAIPSOHKEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
prOOPOB U TATYNKOB (PU3UIECKUX BEITMUNH, CPABHUBATH PE3YJIbTAThl H3MEPEHHIA C YIETOM 3aJaHHOH a0COIIOTHOM MOTPENTHOCTH;
. IPOBOJUTH HCCIEIOBAaHUE 3aBHUCUMOCTH OJHOW (pU3MUeCKOW BEIMUYMHBI OT JAPYrod C HCIHOJb30BAHUEM NPSAMBIX H3MEpEeHUil (3aBUCHUMOCTb

COIIPOTHBIICHUSI IPOBOIHMKA OT €T0 JJTMHBI, IUIOMIAIH ITOTIEPEYHOTO CEYCHHUS U YACITHbHOTO COMPOTHBIICHHS BEIIECTBA MTPOBOIHUKA, CHIIBI TOKA, HIYIIETO Yepes3
IIPOBOJIHUK, OT HAIPSDKEHUS Ha MIPOBOJHUKE, UCCIIEIOBaHHUE MOCIIEA0BATEILHOIO U MApaJIJIeIbHOIO COeIMHEHUH MMPOBOAHUKOB): IUIAHUPOBATh MCCIIEI0BaHMUE,
coOMpaTh YCTAaHOBKY W BBINOJIHATH U3MEPEHUS, CIEAys MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATH PE3yJIbTAThl MOJYYSHHOW 3aBUCHMOCTH B BUJE TaOIUI U
rpauKoB, JieaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHUS;

. MIPOBOJIUTh KOCBEHHBIC M3MEpEeHHs (PU3MUECKUX BENWUYWH (yIenbHas TEIJIOEMKOCTH BEIIECTBA, COMPOTHUBICHUE NMPOBOJHHKA, padoTa M MOIIHOCTH
JIEKTPUUYECKOTO TOKA): IUIAHUPOBATh M3MEpPEHHs], COOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEQys NMPEAIOXKEHHONM MHCTPYKLMHU, U BBIUUCIATh 3HAYCHUE
BEJIMYMHEI;

. co0Jro1aTh MpaBUiIa TEXHUKH 0€30MaCHOCTH IPU paboTe ¢ 1a0opaTOpHBIM 000pyI0BAaHUEM;

. XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS N3yUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOHCTB C ONMOPON Ha WX ONMUCAHUS (B TOM YHUCIIE: CUCTEMa OTOTLICHHS
JIOMOB, TUI'POMETp, MapoBas TypOMHa, amIepMeTp, BOJBTMETP, CUETUUK SIIEKTPUUECKOW SHEPruH, 3IIEKTPOOCBETUTEIbHBbIE MPHOOPHI, HarpeBaTelbHbIC
ANIEKTPONPUOOPH! (TIPUMEPHI), DIIEKTPUUYECKHE TPEIOXPAHUTENHN, DIEKTPOMATrHUT, SJIEKTPOJIBUTATENb MOCTOSHHOTO TOKA), MCIIONB3Ysl 3HAHUS O CBOMCTBAX
(bu3nUecKux sBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTENBHBIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATENIb BHYTPEHHETO CTOPaHMUs, HJIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMBbI AJIEKTPUUECKUX LIETel C MOCIeJ0BaTeIbHbIM
¥ TapajuIeIbHBIM COSAMHEHNEM JIEMEHTOB, pa3Indas yCIOBHbIE 0003HAUEHUS JJIEMEHTOB SJIEKTPHUUECKHX LIETEH;

. IPUBOANUTE TpUMEPHl (HAXOAUTh MH(OPMAIMIO O NpUMEpax) MPAKTUYECKOIO HCIOJIb30BAaHUS (PU3MUECKUX 3HAHUI B IMOBCEIHEBHOW XHU3HM IS
obecrieyeHus: 0€30MaCHOCTU MPH OOPALICHUH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPOIHCTBaMHU, COXPAaHEHHs 30POBbS M COOJIOIEHHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUSI B OKPY KaloLlIeH cpene;

. OCYILECTBIIATh MOUCK MH(pOpMaMK (HU3NYECKOTO cofiepkaHus B MIHTEepHETe, Ha OCHOBE MMEIOLIUXCS 3HAHUHM M MyTEM CpPaBHEHUS JOMOJIHHUTEIBHBIX
HCTOYHUKOB BBIJIEIATh MH()OPMALUIO, KOTOPAsl ABISAETCS MPOTUBOPEUMBON MIIM MOXKET ObITh HEIOCTOBEPHOI;

. MCTIOJIb30BATh NPY BBIMOJIHEHUH YY€OHBIX 3a/laHU Hay4HO-HOIYJISPHYIO JIUTEPATYpy (PU3MUYECKOTO COJEpKaHMS, CIPAaBOUYHBIE MaTepHAIIbI, PECYPCHI
cetu MHTepHeT, BIaaeTs npuémMaMy KOHCIIEKTUPOBAHUSI TEKCTa, IPeoOpa3oBaHus MH(MOPMALMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO;

. CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE M KPATKUE YCTHBIE COOOIIEHHS, 060011asi MHPOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO CONEPIKAHMS,
B TOM YHCJI€ MyOJUYHO IPEICTABIATH PE3YJbTAThl MPOCKTHONM WIIM HCCIEJOBATEIBCKON JEATEIbHOCTH, MPU 3TOM I'PaMOTHO HCIOJIb30BaTh HM3Yy4EHHBIN
MOHATUIHBIN anmnapat Kypca (U3MKH, CONTPOBOKAATH BRICTYIIJICHHUE TIPE3EHTALINCH;

. IPU BBINOJIHEHUM Y4YEOHBIX NPOEKTOB M MCCIENOBAaHUN (U3NYECKUX IPOLECCOB PACHPENENATh OOS3aHHOCTH B TIpyNIe B COOTBETCTBUHM C
MIOCTaBJICHHBIMU 3aJ[auaMH, CJICIUTh 3a BBIOJHEHHEM IUIaHA JCUCTBUM M KOPPEKTHUPOBATH €0, aJIeKBATHO OI[CHWBATh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTH
IpYMIIbl, BEICTPAUBAaTh KOMMYHHMKATHBHOE B3aUMOJIEHCTBHE, MIPOSIBIIASA TOTOBHOCTh pa3peiiaTb KOH(QIUKTBI.



K koHIy 00yueHus B 9 kj1acce npeMeTHbIe Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPakaTh CPOPMHUPOBAHHOCTh Y O0YUarOIUXC YMEHUI:

. MCIIONIb30BaTh MOHSATHUS: CHCTEMa OTCU€Ta, MaTepHalbHAsl TOYKA, TPACKTOPHSI, OTHOCHUTEIFHOCTh MEXaHUYECKOTo ABMKEHUS, nedopmanus (ympyras,
MJIACTUYECKas ), TPEHUE, IECHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTh M TIEPETPY3KH, IIEHTP TSIKECTH, a0COITIOTHO TBEPAOE TEIO, IIEHTP TSIKECTH TBEPIOTO
Tena, paBHOBECHE, MEXaHHUECKHe KOJeOaHUs U BOJHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIIKajga 3JEKTPOMAarHUTHBIX BOJH, CBET,
OIMM30PYKOCTh U AATTbHO30PKOCTH, CIIEKTPBI UCITYCKaHUS M MOTJIOIIEHUS, anb(a, 6eTa- 1 rTaMMa-u3ITydeHH s, U30TOIIbI, SepHas SJHEPTeTHKA;

. pasnuyath sIBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOIMHEWHOE JBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JABIKEHHE, CBOOOTHOE MaIeHHe
TCJI, PABHOMCPHOC JBMIKCHUC I10 OKPYKHOCTH, B3aHMOH€fICTBH€ TCJI, PCAKTUBHOC ABHIKXCHUC, KosaebaTeIbHOe JABHUKCHUC (3aTyxa10mI/Ie W BBIHYXJICHHBIC
Kose0aHus1), pe30HaHC, BOJHOBOE JBIKEHUE, OTPAXKEHUE 3BYKa, MPSIMOJIMHEHHOE pacnpocTpaHeHHe, OTpaXXeHHe U MPEIOMIICHHE CBETa, MOJHOE BHYTPEHHEE
OTpaXEHUE CBETa, PA3JIOKEHHWE OEeJoro CBeTa B CIEKTP M CIOXKEHUE CIEKTPATbHBIX IIBETOB, IUCIEPCHS CBETA, €CTECTBEHHAs PaTUOAKTUBHOCTD,
BO3HUKHOBEHHE JIMHEHUATOr0 CHEKTpa M3JIy4YEHHUs) MO OMUCAHUIO UX XaPaKTEPHBIX CBOWMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOMINX JaHHOE (pU3nMueckoe
SIBJICHUE;

. pacrno3HaBaTh MPOSBICHHE M3YyUYEHHBIX (DU3MUECKHX SBICHUN B OKpY’KaroleM Mupe (B TOM uucie (U3UYECKUe SBICHUS B MPUPOJE: MPHUIUBHI U
OTJHMBBI, ABUWXKXCHHEC IIJIAHCT CosHeuHOU CHUCTCMbI, PCAKTHUBHOC MIBWXCHUC IKHBBIX OPraHU3MOB, BOCIIPUATHC 3BYKOB JKHWBOTHBIMH, 3CMIICTPACCHUC,
ceificMruecKHe BOJIHBI, IIyHAMHU, 3XO0, [[BETa TeJl, ONTUYECKHUE SIBICHUS B IPUPOJE, OMOIOTHYECKOE JEHCTBHE BUIUMOTO, YIbTPA(hHUOIETOBOTO U PEHTTEHOBCKOTO
U3ITy4YEHUHN, €CTECTBEHHBIH DPAJUOAKTUBHBIA (POH, KOCMUYECKHE Jyud, PAJHMOAKTHBHOE W3JIy4EHHE MPHUPOJHBIX MHUHEPAJOB, ICHCTBHE paJMOaKTUBHBIX
W3ITyYEHUN Ha OpPraHu3M YellOBeKa), MPU 3TOM MEPEeBOAUTH MPAKTUYECKYIO 33/7auy B y4eOHYIO, BBIICISTh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3MUECKHUX
SIBIICHHI;

. OMUCHIBATh M3yUYEHHBIE CBOMCTBA Tel W (M3MUYECKUE SIBIICHUS, HCIONb3Yys (PU3NYECKUE BEIMYUHBI (CpEOHSIE W MTHOBEHHAsh CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JBUKCHUHU, YCKOPECHHE, MEPEMEIICHHUE, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHS, CHJa YHPYroCTH, CHUJIa TSHKECTH, YCKOPEHHE CBOOOJIHOTO
MaJieHusl, BEC Tela, UMITYJIbC Tella, UMITYJIbC CHIIbI, MeXaHndeckasi paboTa U MOIIHOCTh, MOTEHLUAIbHASI SHEPTHsl TeJa, MOAHITOrO HaJl TOBEPXHOCTHIO 3EMJIH,
MOoTCHUHAJIbHAast SHCPTHUA coxaTou MPYKUHbI, KHHCTHUYCCKA SHCPIrUs, NOJIHAA MCXAHUYCCKAA SHCPIrus, NCPUoa U 4aCToTa KOHGG&HHﬁ, JJIMHA BOJIHBI, TPOMKOCTDb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPEJIbl), IPU OMHCAHUU MTPABUIILHO TPAKTOBATh (DU3MUECKUN CMBICI UCIIOJIB3YEMBIX BEIHUNH,
0003HAYCHHS U EAMHUIBI (PU3MYECKUX BEIMYUH, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BETUUMHY C JPYTUMHU BEIWYMHAMH, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (DPU3HMUECKUX BEIUYUH;

o XapaKTepu30BaTh CBOMCTBA Tel, (pU3nUecKue SBICHUS U MPOLECCHI, UCIONB3YS 3aKOH COXPAHEHHs SHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHS, PUHIIHII
CYNEPIIO3UIIMHU CUJI, IPUHIUIT OTHOCUTENBHOCTH ["anunes1, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHSI CBETA, 3aKOHbI
COXpaHEHHMS 3apsI0BOTO U MACCOBOT'O YHCEI MPU AIACPHBIX PEAKIHX, IPH 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIMCBHIBATh €T0 MATEMAaTHYECKOE
BBIPAXKCHHUE;

o OOBSICHATh (PU3NYECKHUE TPOLECCHl W CBOWCTBA TEJ, B TOM 4YHCIE M B KOHTEKCTE CHTyallMd MPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKHUX IIaroB C OMOpor Ha 2—3 M3y4YCHHBIX CBOMCTBA (PU3NUECKUX SIBICHUN, (PU3HUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemath pacuéTHbIe 3a/1a4u (OMUPAIOIINECcs HAa CUCTEMY U3 2—3 ypaBHEHHUM), UCTIOb3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAONINE (DU3HUECKHUE BETUYMHBL: Ha
OCHOBC aHalln3a YCJIOBUA 3a/la4d 3allUCbIBATh KPATKOC YCJIOBHUC, BBIABJIATH HCIOCTAOMIUC WA I/136LITO‘{HI>IG JaHHBIC, BI:IGI/IpaTI: 3aKOHbI U q)OpMyJIBI,
HE0OXOUMBIE [T PEIICHUs, TPOBOINUTE PACYETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,



. pacmno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIINTh MPU MOMOIIN (PU3NIECKUX METOOB, HCIONb3YsI OMMCAHNE UCCIEI0BAHUS, BEICIATH IPOBEPIEMOE
MIPEATNON0KEHHE, OIEHUBATh MPABWIIBHOCTD MOPSIIKA TPOBEICHUSI HCCIIEIOBAHUS, JEJIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHUI U OTIBITOB;

. MIPOBOAMTDH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TeN (M3y4eHHE BTOPOro 3aKoHAa HbIOTOHA, 3aKOHA COXpaHEHH
SHEPTUH, 3aBUCHMOCThH IEpHOJIa KOJICOAHW MPYXKUHHOTO MasTHUKAa OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUTHTYIBI MAaJIbIX
Kose0aHui, MPSIMOIMHEHHOE PAaCTIPOCTPAHEHUE CBETA, Pa3OkKEeHHe Oel0ro CBeTa B CHEKTP, U3YUEHHE CBOICTB M300pakeHHUs B MJIIOCKOM 3€pKaje U CBOMCTB
M300pakeHHUsT TIpeMeTa B coOMparomiel JuH3e, HAOMI0/IEHWE CIUIONIHBIX M JIMHEWUYaThIX CIIEKTPOB HM3JIYUEHHUS): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY W3
M30BITOYHOTO HAOOpa 000PYI0BAHMUS, OMMCHIBATH XOJ OMBITA U €T0 PE3yIbTaThl, (HOPMYITHUPOBATH BHIBOIBL;

. MPOBOJIUTHh TP HEOOXOAWMOCTH CEpUI0 TPSIMBIX HM3MEPEHHH, ONpenessisi CpelHee 3HadeHHWe HW3MEepsieMO Benn4uHBl ((HOKYyCHOE pacCTOsSHHE
coOuparolei JTMH3bI), 000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENHLHOTO MPUdopa);
. MPOBOJUTH HCCIIECAOBAHUE 3aBUCHMOCTEH (PH3MUECKUX BEIMYMH C HCIIOJB30BAaHUEM TIPSMBIX W3MEPEHUH (3aBUCUMOCTh IYTH OT BPEMEHHU IMpH

PaBHOYCKOPEHHOM JIBHKEHHH 0€3 HayallbHOM CKOPOCTH, MepHuoAa KoieOaHUil MaTeMaTHYeCKOro MasTHHKAa OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPa’KEHUS
CBETa OT yIJIa MaJCHUS U yTiia TPEJIOMIICHHS OT YIJIa MaJCHMsI): IIAHUPOBATh HCCIIE0BAHNE, CAMOCTOSITEIIFHO COOMPATh YCTAaHOBKY, (DUKCHPOBATH PE3YIIhTAThHI
MOJTyYE€HHOM 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BHJIE€ TaOIUI] ¥ TpaUKOB, ENaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIETOBAHMUS;

. MIPOBOJNTH KOCBEHHBIC HM3MEPCHHS (PU3UUCCKUX BEIUYHH (CPEIHSS CKOPOCTh M YCKOPEHWE Tella NPH PaBHOYCKOPEHHOM JBHMI)KCHUHU, YCKOPCHHE
CBOOOMHOTO MajieHusi, KECTKOCTh MPYXKUHBI, KOAXP(UIIMEHT TPEHUS CKOJBKEHHUS, MEXaHW4Yeckas padoTa M MOIIHOCTb, YAacTOTa M TEpUOA KoyeOaHuil
MaTEMaTHYeCKOTO W TPY)XKHHHOTO MAasSTHUKOB, OINTHYECKas CHJIa COOWpArOIIel JIMH3BI, PAJUOAKTUBHBIM (DOH): TUIAHUPOBATH HW3MEPEHUS, COOMpATh
SKCIIEPUMEHTAIIbHYI0 YCTAHOBKY W BBIIOJHATH W3MEPEHUs, CIEAys MNPEIIOKEHHOW HWHCTPYKLMH, BBIUUCIATH 3HAYECHHWE BEJIMYMHBI U aHAJIU3UPOBATh
MOJYYEHHBIE PE3YJIbTATHI C YUETOM 33JaHHOW MOTPENTHOCTH U3MEPEHUI;

. co0Jro1aTh MpaBUiIa TEXHUKH 0€30MaCHOCTH IPU paboTe ¢ 1a0opaTOpHBIM 000y I0BAHUEM;

. pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJIEIEH: MaTepuaibHas TOUYKa, aOCOMIOTHO TBEPAOE TEJIO, TOUCUHbIN NCTOUYHUK CBETA, JIyY,
TOHKAs JINH3a, [IJIaHeTapHasi MOJEJIb aTOMa, HyKJIOHHAsi MOJEJIb aTOMHOTI'O Spa;

. XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPONCTB C OMOPOI HAa UX ONMUCAHUS (B TOM YHCIE: CIIUJOMETP, TaTYUKU

IMOJIOKCHUS, PACCTOSAHUSA U YCKOPCHUSA, paKeTa, 3X0JI0T, OYKH, ICPUCKOII, (I)OTOaHHapaT, OIITUYCCKUEC CBECTOBOIBI, CIICKTPOCKOIL, JO3UMCTP, KaMepa BI/IJ'IBCOHa),
HCIIOJIB3YSA 3HAHUA O CBOMCTBaX (1)I/I3I/IIICCKI/IX SIBIICHUI U HGO6XOI[I/IMI)IG (1)I/I3I/IIICCKI/IG 3aKOHOMCPHOCTHU,;

. MCIOJIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU M3YyUYEHHBIX TEXHUYECKHX YCTPOWUCTB, U3MEPUTEIHHBIX MPUOOPOB U TEXHOIOTUYECKUX MPOIECCOB MPHU
peleHNH yueOHO-TIPaKTUYECKUX 3a7a4, ONTUYECKHE CXEMBI Il IOCTPOCHUSI N300paKEHHI B TNIOCKOM 3epKajie U COOMpAIOIIe JIUH3E;
. MPUBOJIUTH HpUMEPHl (HAXOAUTh MH(OPMAIMIO O MPUMEpPax) MPAKTUYECKOTO HCIONb30BAHUS (PU3NYECKUX 3HAHUM B TOBCETHEBHOM >KU3HU IS

obecrieyeHus: 0€30MaCHOCTU MPH OOPALICHUH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPOICTBaMHU, COXPAaHEHHs 30POBbS M COOJIOJIEHHUS HOPM HKOJIOTHYECKOTO
MIOBE/ICHUSI B OKPYXKAIOIIEH cpere;

. OCYILECTBIISATh MOMCK MHpOpManuu (GHU3HMUECKOro cojepxaHus B MHTepHETe, caMOCTOSTEIbHO (OPMYNHpPYs MOMCKOBBIM 3arpoc, HaXOAWUTh IMyTH
OIIPEEIICHNUS TOCTOBEPHOCTH MOTY4YEHHON HHPOPMAIMK Ha OCHOBE MMEIOIINXCS 3HAHUH U TOTIOJTHUTENFHBIX HCTOYHHUKOB,;

. MCIIOJIb30BATh NPY BBIMOJIHEHUH YY€OHBIX 3a/laHU Hay4HO-IOIYJSPHYIO JIUTEPATYpy (PU3MUYECKOTO COJEpKaHMS, CIPAaBOUYHBIE MaTepHAIIbI, PECYPCHI
cetu MHTEepHET, BIaaeTh NpUEMaMH KOHCIICKTHPOBAHHS TEKCTa, MPeoOpa30BaHus HHPOPMAIH U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

. CO3/1aBaTh COOCTBEHHBIC IMUCHMEHHBIE M YCTHBIE COOOIIECHHS HAa OCHOBE HH(OPMALUU U3 HECKOJIBKUX HCTOYHUKOB (PU3NYECKOTO COJEpPIKAHMA,
MyOJUYHO TPEACTABIATh PE3yJIbTaThl MPOEKTHONW WMIIM HCCIEIOBATENBCKON JESATEIBHOCTH, NPU 3TOM T'PaMOTHO HCIIOJIb30BAaTh W3YyUCHHBIH MOHSITHHHBINA

amrmapar u3y4aeMoro passena GU3uKd 1 COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIEN ¢ y4ETOM 0COOCHHOCTEH ayIUTOPHH CBEPCTHUKOB.
TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC



Ne HavmeHoBaHUe pa3/ie/ioB U TEM MPOrPaMMbl KosinuecTBO yacoB JnieKTpoHHbIEe (LIUPpPOBLIE)
n/m Bcero| KoHTpoJibHBIE [IpakTHyeckue 06pa3oBaTesbHbIE PECyPChI
paboThI paboThI

Paszzaen 1. Pu3uKa ¥ €€ poJib B NIO3HAHUHU OKPYKaKOLIero Mupa

1.1 |®dusuka - HayKa 0 IpUpoe 2 Bu6anoteka LJOK
https://m.edsoo.ru/7f416194

1.2 |Pusudeckue BeJUIUHBI 2 1 bubsunoTteka [JOK
https://m.edsoo.ru/7f416194

1.3 |EcTecTBeHHOHAY4YHbIHM MEeTO/, IO3HAHUA 2 1 Bu6anoteka LIJOK
https://m.edsoo.ru/7f416194

HToro no pasaeny 6

Paszpen 2. [leppoHaya/ibHbIE CBEJ€HUS O CTPOEHHMM BellecTBa

2.1 |CTpoeHue BellecTBa 1 bubanoTteka LIOK
https://m.edsoo.ru/7f416194

2.2 |[BM>XeHHe U B3aUMOJIEMCTBHE YaCTHI] BellleCTBa 2 1 bubauoreka LIOK
https://m.edsoo.ru/7f416194

2.3 |ArperaTHble COCTOSIHUS BelleCcTBa 2 bubaunoTteka LIOK
https://m.edsoo.ru/7f416194

HToro no pasgeny 5

Pa3aen 3. /IBM>KeHHe M B3aMMO/JelCTBHE TeJl

3.1 |MexaHHU4YeCcKOe JBUKEHHUE 3 bubsunoTteka [JOK
https://m.edsoo.ru/7f416194

3.2 |AuHepuus, Macca, IJIOTHOCTh 4 1 bubauoTteka LHIOK
https://m.edsoo.ru/7f416194

3.3 |Cuna. Buabl cua 14 1 2 bubsunoTteka [JOK
https://m.edsoo.ru/7f416194

UToro no pasgeny 21

Pa3zpaen 4. laBjieHue TBEPABIX TeJl, )KUAKOCTEHN U ra3oB

4.1 |laBnenue. [lepenaya gaBjeHus 3 bubauoreka LIOK
TBEPJBIMU TeJIAMHU, XKUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194

4.2 |/laBieHHe XUAKOCTH 5 bubaunoTteka LIOK
https://m.edsoo.ru/7f416194

4.3 |ATMocdepHOe naBJieHHEe 6 bu6sunoTteka [JOK

https://m.edsoo.ru/7f416194
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Ne HauMeHoBaHUe pa3ziesioB U TeM IPOrpPaMMbl KosinuecTBo yacoB JnekTpoHHbIEe (LUDPOBbIE)
n/m Bcero| KoHTpoJibHBIE [IpakTHyeckue 06pa3oBaTesbHbIE PECyPChI
paboThI paboThI
4.4 |[ledicTBYE XXUJKOCTH U ra3a Ha IOTPyKEHHOE B 7 2 3 BubauoTteka LIOK
HUX TeJIO https://m.edsoo.ru/7f416194
HToro no pasaeny 21
Pa3zpaen 5. Pa6oTa 1 MOIHOCTb. JHEPrUs
5.1 [PaboTa 1 MOIIHOCTh 3 1 bubsunoTteka [JOK
https://m.edsoo.ru/7f416194
5.2 |[IpocTble MEXaHU3MBI 5 1 Bbu6anoTeka LJOK
https://m.edsoo.ru/7f416194
5.3 |MexaHuuecKas 3Heprus 4 1 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f416194
UToro no pasgeny 12
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KUJIACC
Ne | HauMeHOBaHUe pa3zesioB U TeM NPOrpaMMbl KosinuecTBo yacoB JnekTpoHHbIe (LUPOBbLIE)
n/m Bcero| KoHTpoJsibHbIE [IpakTH4eckue obpasoBaTe/bHbIE PeCypChl
paboThI paboThI
Pa3geu 1. TensioBbIe sIBJIEHUS
1.1 |CTpoeHue U CBOMCTBA BellleCTBa 7 bubauoTteka [JOK
https://m.edsoo.ru/7f4181ce
1.2 |TensioBBIE MpOLIECCHI 21 1 5 Bub6anoTeka LIOK
https://m.edsoo.ru/7f4181ce
HToro no pasaeny 28
Pa3ges 2. J/ieKTprUYeCcKUe U MarHUTHbBIE SIBJIEHUSA
2.1 |JnekTpuyecKue 3apAAbl. 3apsKeHHble TeJa U 7 1 Bu6auoTteka LJOK
HX B3aUMO/IeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 |[locTOSAHHBIN 3JIEKTPUYECKUN TOK 20 2 7 bubauoTteka [JOK
https://m.edsoo.ru/7f4181ce
2.3 |Mar"uTHbIe sIBJIeHUS 6 1 1.5 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce
2.4 |JdneKTpOMarHMTHasgd HWHAYKUUSA 4 bubauoTteka [JOK
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Ne HavMeHoBaHUe pa3gesioB U TeM NMPpOrpaMMbl

KosmyecTBo 4yacos

JnieKTpoHHbIEe (LIUPPOBbIE)

n/m Bcero| KoHTpoJsibHBIE [IpakTHyeckue obpa3oBaTe/bHbIE PECYPChI
paboThl paboThI
https://m.edsoo.ru/7f4181ce
UToro no pasgeny 37
PesepBHOe BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
9 KUIACC
Ne | HanMeHOBaHMe pa3zeJioB U TeM NPOTrpPaMMbI KosinyecTBO 4acoB JnekTpoHHbIe (LUdPOBbLIE)
n/m Bcero| KonTposibHbIE [IpakTHyeckue 06pasoBaTesibHbIe PeCYpPChI
paboThl paboThI
Pa3aen 1. MexaHu4YecKHe sABJI€HUS
1.1 |MexaHHU4YecKOe JIBUXKEHHE U CIIOCOObI ET0 10 1 bubsunoTteka [JOK
OTHCaHUS https://m.edsoo.ru/7f41a4a6
1.2 |B3auMmojeicTBHUE Te 20 1 3 bubauoTteka HIOK
https://m.edsoo.ru/7f41a4a6
1.3 [3aKoHBI COXpaHEHHUA 10 3 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f41a4a6
UToro no pasgeny 40
Pa3aes 2. MexaHH4YeCKHe KOJIe6aHUA U BOJIHBI
2.1 |MexaHu4YecKHe KoJiebaHUs 7 3 bubauoreka LIOK
https://m.edsoo.ru/7f41a4a6
2.2 |MexaHUYeCKHe BOJIHBI. 3ByK 8 1 3 BubsauoTteka LIOK
https://m.edsoo.ru/7f41a4a6
HToro no pasaeny 15
Pa3gesn 3. 3/IeKTpOMarHuTHoOeE 1oJie ¥ 3JIEKTPOMarHuTHbIE BOJIHBI
3.1 |3/71eKTpOMarHuTHOeE MoJie U 6 2 bu6bsauoTteka [JOK
3JIEKTPOMarHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
UToro no pasgeny 6
Pa3jaes 4. CBeTOBbBIE ABJIEHUSA
4.1 |3aKOHBI pacnpoCTpPaHEHHUS CBETA 6 2 bu6sunoTteka [JOK
https://m.edsoo.ru/7f41a4a6
4.2  |/InH3BI U ONITUYECKHE IPUOOPHI 6 3 BubauoTteka LIOK

https://m.edsoo.ru/7f41a4ab6
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Ne | HauMeHoBaHHUe pa3/ie/ioOB U TeM NPOTPaMMbl KosinuecTBo yacoB JnekTpoHHbIEe (LUDPOBbIE)
n/m Bcero| KoHTpoJsibHBIE [IpakTHueckue o6pa3oBaTe/bHbIE PECYPChI
paboThI paboThI
4.3 [Pa3siokeHUe 6eJ10TO CBeTa B CHEKTP 3 2 BubauoTteka LIOK
https://m.edsoo.ru/7f41a4a6
HToro no pasaeny 15
Pa3aes 5. KBaHTOBBIE ABJIEHUS
5.1 |WcnyckaHue u norJoljeHue cBeTa aTOMOM 4 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f41a4a6
5.2 |CTpoeHue aTOMHOTO s/ipa 6 1 Bu6anoTeka LJOK
https://m.edsoo.ru/7f41a4a6
5.3 |nepHble peakuuu 7 1 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/7f41a4a6
UToro no pasgeny 17
Pa3zpen 6. [loBTOpUTE/IBHO-0600LIAI0LIMIA MOAYIb
6.1 [[loBTOpeHUE U 0606ILIEHUE COJlEP>)KAaHUS Kypca 9 2 bu6suoTteka [JOK
¢dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
HUToro no pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27 |
IMOYPOYHOE IINTAHNPOBAHUE
7 KJIACC
Ne Tema ypoka KosinuecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KouTposbHble | [IpakThyeckue |HM3Yy4€HUA o6pa3oBaTe/bHbIE PECYPCHI
paboThI paboThI
1 |®usuka — Hayka o npupoje. fBjeHHs NPUPO/bI. 1
dusnyeckre sIBJIEHUSA
2 |MexaHUYeCKUe, TENJIOBbIE, 3JIEKTPUUYECKHUE, 1
MarHUTHbIE, CBETOBbIE, 3BYKOBbBIE SIBJIEHUS
3 |Pusnyeckue BeJMYUHbI U UX U3MEPEHUE 1
4  |Ypok-uccienoBanue "Mi3amepeHue TemnepaTtypbl npu | 1 1
IOMOLIY XKUJKOCTHOTO TEPMOMETpA U JaTUMKaA
TeMrepaTypbl"
5 |Kak ¢pu3suKa U ipyrye ecTeCTBeHHble HAyKU U3yvawT| 1 Bu6auoTteka [JOK
npupoay. EcrecTBeHHOHay4YHbIH MeTO/, O3HAHUS. https://m.edsoo.ru/ff09f72a
OnucaHue pu3UUeCKUX SIBJIEHUU C TOMOLbIO
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Cusa ynpyroctu. 3akoH ['yka

Ne Tema ypoka KosinuecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KouTposbHble | [IpakThyeckue |HM3Yy4€HUA o6pa3oBaTe/bHbIE PECYPCHI
paboThI paboThI
Mozeen
6 |Ypok-uccienoanue "[IpoBepka runoressbl: 1 1
Jla/IbHOCTB MOJIETA LIAPUKA, TYLeHHOTO
rOPU30HTAJILHO, TEM 0O0JIbIIIE, YEM OOJIbIIIE BHICOTA
nycka"
7 |CTpoeHue BelecTBa. ONbITHI, JOKa3bIBalOIAe 1 bubaunoreka LIOK
JIMCKpEeTHOE CTPOEHHE BelleCcTBa https://m.edsoo.ru/ff09fe0a
8 |/[BmKeHHe YacCTHUI] BelllecTBa 1 bubanoreka LIOK
https://m.edsoo.ru/ff0a013e
9 |Ypok-ucciaenoanue «OnbIThI M0 HAOGIIOAEHUIO 1 1
TEeNJI0BOr'0 pacCUIMpEeHUs Ira30B»
10 |ArperaTHble COCTOSIHMA BelleCTBa 1
11 (B3anuMOCBS3b MeX/ly CBOMCTBAMH BeILlECTB B pa3HbIX | 1 bubanoreka LIOK
arperaTHbIX COCTOSIHUSIX M UX https://m.edsoo.ru/ff0a0378
aTOMHOMOJIEKYJIIDHBIM cTpoeHHeM. OCOOGeHHOCTH
arperaTHbIX COCTOSIHUM BOJbl
12 |MexaHu4eckoe JBUXeHHe. PABHOMepHOe U 1 bu6bsaunoTteka [JOK
HEpaBHOMEPHOE IBMXKEHHUE https://m.edsoo.ru/ff0a05c6
13 |CkopocTb. EfuHUIBI CKOPOCTH 1 Bbub6anoTeka [IOK
https://m.edsoo.ru/ff0a079c
14 |PacyeT myTH U BpeMeHHU JIBUXKEHUS 1 bu6saunoTteka [JOK
https://m.edsoo.ru/ff0a0ae4
15 |MHepuus. 3akoH MHepLMU. BsaumogeiicTBue Tes kak| 1 bubanoreka LIOK
NPUYMHA U3MEHEHUST CKOPOCTH JABUIKEHUS TeJ https://m.edsoo.ru/ff0a0c10
16 |[lnoTHOCTB BellecTBa. PacyeT Macchl 1 06'beMa Tesia 1 bubaunoreka LIOK
10 ero NJIOTHOCTH https://m.edsoo.ru/ffO0a0fee
17 |/labopaTopHas paboTa «OnpeeneHre NJI0THOCTH 1 1
TBEPZOTO TeJsax»
18 |Pemenue 3ama4 no teMe "[lJ10THOCTH BelecTBa” 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0al23c
19 |Cusia Kak XapaKTepUCTUKA B3aUMOJIeMCTBUA TeJl. 1
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Ne Tema ypoka KosinuecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KouTposbHble | [IpakThyeckue |HM3Yy4€HUA o6pa3oBaTe/bHbIE PECYPCHI
paboThI paboThI
20 |labopaTopHas paboTa «M3yyeHHe 3aBUCUMOCTH 1 1
pacTsbkeHud (Aepopmaliu) NPY>KUHBI OT
IPUI0KEHHOW CHJIBI»
21 |fABneHue TaAroteHus. Cuaa TaKeCTU 1
22 |CBA3b MeX/Jy CUJION TSXKECTH U Maccou Tesia. Bec 1 bubanoreka LIOK
Tesa. Pemenue 3a7a4 o teme "Cusia TKeCTH" https://m.edsoo.ru/ff0al778
23 |CuJia TsPKEeCTH Ha APYTHUX MJaHeTax. Pusandeckue 1 bu6bsaunoTteka [JOK
XapaKTEPUCTUKU MJIaHET https://m.edsoo.ru/ff0a1502
24 [U3mepeHue cuJ. JuHaMoOMeTp 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ff0al8cc
25 |Bec Tena. HeBecoMocTh 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0al1778
26 |CyioeHHe IBYX CUJI, HAIPpaBJIE€HHBIX 10 OJHOU 1 Bbub6anoTeka LIOK
npssMoH. PaBHOIeHCTBYIOIIAsA CUJT https://m.edsoo.ru/ff0ala70
27 |Pemenue 3agad no teMe "'PaBHOAeHCTBYyOIAs CUI" 1
28 |TpeHHe CKOJIbKEHUS U TPEHHe MoKos. TpeHue B 1 bubauoTteka [JOK
NPUPOJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 |/labopaTopHas paboTa «M3yyeHre 3aBUCUMOCTHU 1 1 bu6auoTteka LJOK
CUJIbI TPEHHUS CKOJIBXXEHUS OT CUJIbI JJaBJIEHUS U https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMpHUKaCaIIMXCs MTOBEPXHOCTEN»
30 |Pemenue 3asa4 Ha onpefiesieHHe 1
PaBHOAEUCTBYIOLIEHN CHUIIbI
31 [Pemenue 3apay no teMaM: «Bec Tesa», 1 bubsunoTteka LJOK
«['padurueckoe uzobparkeHue cua», «CUIbI», https://m.edsoo.ru/ff0alde0
«PaBHOZeHcTByIOIIAA CUIT»
32 |KoHTpoJsibHasg paboTa no TeMaM: «MexaHU4YeCKoe 1 1
nBHKeHHe», «Macca, MJIOTHOCTbY», «Bec Tesa»,
«['padryeckoe nzobparkeHue cua», «CUIbI»
33 |[aBseHue. Cnoco6bl yMeHbIIEHUS U YBeJIUYEHUs 1 bu6bsaunoTteka [JOK
naBJIeHUs https://m.edsoo.ru/ff0a20a6
34 |[laBjeHue ra3a. 3aBUCUMOCTbD JaBJIEHUs ra3a OT 1 bubanoreka LIOK

06 bEMa, TeMIlepaTyphl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

Ne Tema ypoka KosinuecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KouTposbHble | [IpakThyeckue |HM3Yy4€HUA o6pa3oBaTe/bHbIE PECYPCHI
paboThI paboThI
35 [l[lepenaya gaBsieHUS TBEPAbIMU TEJAMU, 1 bubanoreka LIOK
YKUJKOCTAMU U rasaMu. 3akoH Ilackasns https://m.edsoo.ru/ff0a25b0
36 |[laBjeHHe B KUJKOCTH U rase, BbI3BaHHOE 1 bubaunoreka LIOK
JIEMCTBUEM CUJIbI TSXKECTHU https://m.edsoo.ru/ff0a2718
37 |Pemenue 3a7a4 1o TeMe «/laBjieHHe B 2KMJKOCTH U 1 bubanoreka LIOK
rase. 3akoH [lackaisi» https://m.edsoo.ru/ff0a2826
38 |Coob1atouyecss Cocy/ibl 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0a2970
39 |['mppaBaryYecKUH npecc 1 Bbub6anoTeka LIOK
https://m.edsoo.ru/ff0a3136
40 |MaHoMmeTpbl. [lopuiHEBOM )XUKOCTHBIN HAacOC 1
41 |AtMocdepa 3emiu. [IpUYUHBI CylIECTBOBAHUSA 1 bubauoTteka [JOK
BO3AYLIHON 060/104KU 3eMJIU. 3aBUCUMOCTb https://m.edsoo.ru/ff0a2b5a
aTMocepHOro JlaBJeHus OT BbICOThI HaJ, YPOBHEM
Mops
472 |Bec Bo3ayxa. ATMocdepHOe JaBJieHHe 1 Bu6auoTteka [JOK
https://m.edsoo.ru/ff0a2b5a
43 |W3mepeHHe aTMocdepHOTO AaBieHUs. ONbIT 1 bu6bsaunoTteka [JOK
Toppuuesnnu https://m.edsoo.ru/ff0a2da8
44 |3aBUCUMOCTb aTMOCQEPHOTO /1aBJIEHUS OT BbICOTHI 1 Bu6auoTteka [JOK
HaJi ypOBHEM MODPS https://m.edsoo.ru/ff0a2fc4
45 |bapomeTp-aHepoua. ATMochepHOe aBJieHUe Ha 1 bu6saunoTteka [JOK
pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 |PemeHue 33714 no TeMe "ATMocdepHoe jaBieHHe" 1
47 |[eWcTBUe )KUJKOCTH U ra3a Ha MOTPY>KEHHOE B HUX 1 Bub6anoTeka LIOK
TeJi0. ApxuMeioBa crJia https://m.edsoo.ru/ff0a3276
48 |/labopaTopHas paboTa «OnpeneneHue 1 1 Bubsnoreka LIOK
BbITAJIKUBAIOIeN CUJIbI, JEUCTBYIOLIEHN HA TeJIO, https://m.edsoo.ru/ff0a33fc
NOTPY>KEHHOE B XKUJKOCTb»
49 |/labopaTopHas paboTa o TeMe «McciegoBaHue 1 1 Bu6snoreka LIOK

3aBHCHMOCTHM Beca TeJia B BoJie OT 00'béMa
MOTPYKEHHOH B )KUJKOCTb YaCTH TeJia»

https://m.edsoo.ru/ff0a3514
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Ne Tema ypoka KosinuecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE

n/m Bcero| KouTposbHble | [IpakThyeckue |HM3Yy4€HUA o6pa3oBaTe/bHbIE PECYPCHI

paboThI paboThI

50 ([ln1aBaHMe Tea 1 bu6sunoteka I[JOK

https://m.edsoo.ru/ff0a3a96

51 [/labopaTopHas pa6oTta "KoHcTpyupoBaHue 1 1
apeoMeTpa UJU KOHCTPYUPOBaHUE JIOJKU U
omnpejesieHUe e€ rpy30n0bEMHOCTH"

52 |PemeHue 3aay4 no TeMaM: «Ily1aBaHue cyioB. 1 bubaunoreka LIOK
BosayxonsiaBaHue», «/laBjieHre TBEPAbIX TeJ, https://m.edsoo.ru/ff0a3654
PKUJIKOCTEN U ra3oB»

53 |MexaHuueckas paborta 1 Bub6anoreka LIOK

https://m.edsoo.ru/ff0a3f82

54 |MomHocTb. EAMHUIIBI MOIITHOCTH 1 bu6sunoTteka [JOK

https://m.edsoo.ru/ff0a3f82

55 |Ypok-uccienoBanue "Pacyét MomHoCTH, 1 1
pa3BHUBaeMoOU NPHU NOAbEME M0 JIECTHULE"

56 [[IpocTbie MexaHU3MBbI. Pbiuar. PaBHOBecHe cuJ Ha 1
pbluare

57 |KonTposabHas paboTa o TeMe «/laBjeHne TBepAbIX 1 1
TeJl, )KUJKOCTeH U ra3oB» / Bcepoccuiickas
npoBepoyHas paboTta

58 |Pe3epBHblil ypok. PaboTa ¢ TekcTamMu 1o TeMe 1 1 Bub6anoTeka LIOK
«/laByieHHEe TBEP/bIX TeJI, )KUJKOCTEHN 1 ra3oB» / https://m.edsoo.ru/ffO0a4ffe
Bcepoccuiickas npoBepoyHas paboTa

59 |Pbluaru B TexHUKe, ObITY U Ipupo/jie. JlabopaTtopHasa | 1 0.5 Bub6anoTeka LIOK
paboTa «HccnegoBaHue yc10BUM paBHOBECHS https://m.edsoo.ru/ff0a478e
pblyara»

60 |PemeHue 3apa4 o TeMe «YCJIOBUSI pAaBHOBECHUS 1 Bbub6anoTeka LIOK
pbIyara» https://m.edsoo.ru/ff0a48a6

61 |KoadduiueHT nosie3HOTo JeMCTBUS MeXaHU3Ma. 1 0.5
JlabopaTopHas pabora «Mi3amepenue KII/[ Hak/10HHOMU
IJIOCKOCTU»

62 |Pemenue 3aja4 o teme "PaboTa, MouHocTb, KIT/1" 1 bubaunoreka LIOK

https://m.edsoo.ru/ff0a4c48
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Ne Tema ypoka KosinuecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KouTposbHble | [IpakThyeckue |HM3Yy4€HUA o6pa3oBaTe/bHbIE PECYPCHI
paboThI paboThI
63 [MexaHu4yeckad sHeprus. Kunetuyeckas u 1 Bu6auoTteka LJOK
MOTeHI[Ma/IbHasl SHEPTHUS https://m.edsoo.ru/ff0a4252
64 |3aKOoH cOXpaHEeHHUsI MexaHU4eCKOU SHEpPruur 1 bu6saunoTteka [JOK
https://m.edsoo.ru/ff0a4360
65 [Ypok-3KcIepruMeHT M0 TeMe "JKCIepuMeHTalbHOE 1 1
omnpejesieHUe U3MeHeHUs] KHUHEeTHYEeCKON U
NOTEHIMa/IbHOW 3HEPTUH [IPU CKaTbIBaHUHU TeJia 110
HaKJIOHHOM MJIOCKOCTH"
66 |KoHTposibHas paboTa o TeMe «Pa6oTa U MOLHOCTD. | 1 1
JHeprusa»
67 |Pe3epBHBbIM ypoK. PaboTa c TekcTaMu 10 TeMe 1 bubsauoTteka [JOK
"MexaHHYecKoe ABHxeHue" https://m.edsoo.ru/ff0a4ee6
68 [Pe3epBHbIi1 ypok. PaboTa c TekcTaMu Mo TeMe 1
"PaboTa. MowHOCTb. JHeprusa"
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 12
8 KUJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB Jata JJIeKTPOHHbIE IUPPOBbIE
n/n Bcero| Kontposibnblie | [IpakTuyeckue | U3y1€HHA ob6pasoBaTeJibHbIE PECYPChI
paboThI paboThI
1 |OcHOBHBIE I0JI0KEHHUA MOJIEKYJIIPHO-KUHETUYECKOHN 1 Bu6auoTteka LJOK
TEOPHH U UX OTBbITHbIE MOATBEPKAEHUS https://m.edsoo.ru/ff0a5256
2 |Macca 4 pa3Mep aTOMOB U MOJIEKYJI 1
3 [Mopenu TBEPAOTO, }KUAKOI0 U Ta3000pPa3HOro 1 bubauoTteka LIOK
COCTOSIHUH BelllecTBa https://m.edsoo.ru/ff0a540e
4 |0O6bsicHeHHEe CBOMCTB TBEPJIOTO, »KUIKOTO U 1
razoo6pas3HoOro COCTOSIHUM BelllecTBa Ha OCHOBE
NI0JIOKEHU U MOJIEKYJIIPHO-KUHETUYEeCKOU TEOPUHU
5 |Kpucrasindeckrde U aMopdHbIe Tesa 1 bubanoTeka [IOK
https://m.edsoo.ru/ff0a5800
6 |CMayrMBaHUe U KallUJJIAPHOCTD. [loBepXHOCTHOE 1 Bbu6sunoTteka [JOK
HaTs>KeHUe https://m.edsoo.ru/ff0a5530
7 |TemsioBoe paclupeHUe U CKaTHe 1 Bu6auoTteka [JOK
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Ne Tema ypoka KoJsinyecTBO 4acoB Jata JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero| Kontposibnblie | [IpakTuyeckue | U3y1€HHA 06pa3oBaTesbHbIE PECyPChI
paboThI paboThI
https://m.edsoo.ru/ff0a5a26
8 [Temmnepatypa. CBS3b TeMIlepaTyphbl CO CKOPOCTHIO 1
TEeNJI0BOT0 JBUKEHHUS YaCTHUIL]
9 |BHyTpeHHss sHeprus. Cnoco6bl U3BMeHeHUs 1 bubauoteka [JOK
BHYTpPEHHEeU 3Hepruu https://m.edsoo.ru/ff0a5c60
10 |Buppbl Tensonepenadu 1 bubanoreka LIOK
https://m.edsoo.ru/ff0a6412
11 [Ypok-koHdepeH1us "[I[pakTUUeCcKoe UCI0Ib30BaHUE 1 1 bubaunoteka [JOK
TEeNJIOBbIX CBOMCTB BEIECTB U MAaTEPUAJIOB B LeJIsIX https://m.edsoo.ru/ff0a65c0
3Heproc6epexeHus"
12 |KosimuecTBO TEMJIOTHI. Y Ae/ibHas TENJI0EMKOCTb 1 bubauoTteka LIOK
https://m.edsoo.ru/ff0a6976
13 |YpaBHeHUe TemuoBoro 6asaHca. Tensioo6MeH U 1 Bu6auoTteka [JOK
TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
14 |/labopaTopHas paboTa "HcciegoBaHue siBJeHUs 1 1 Bbu6sunoTteka [JOK
TenJ006MeHa MPU CMEeLIMBAHUHU X0JIOJHON U ropsdent https://m.edsoo.ru/ff0a6a98
BOJbI"
15 |PacueT KoJIMYeCTBA TENJIOTHI, HEOOX0AUMOTO JJIs1 1
HarpeBaHUs TeJia U BblJIEJISIEMOT0 UM NPpHU
OXJIQXKAEHUU
16 |/labopaTopHas paboTa "OnpejeneHue yaeJabHOU 1 1 Bbu6bsunoTteka [JOK
TEeIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 [dHeprus TomsMBa. Ye/bHadA TeNja0Ta CrOPaHUs 1 Bu6auoTteka [JOK
https://m.edsoo.ru/ff0a7b5a
18 ([lnaByiieHUe U OTBepAEeBaHUE KPUCTANIUYECKUX TeJI. 1 Bbu6sunoTteka [JOK
Y nejibHas TeIJioTa IJIaBJIEeHUS https://m.edsoo.ru/ff0a71d2
19 |/labopaTopHas paboTa "OnpejesieHue yaeabHON 1 1 bubaunoteka [[OK
TEeIJIOTHI [IJIaBJIEHUA JibJa" https://m.edsoo.ru/ff0a72fe
20 ([Tapoo6pa3oBaHUe U KOHAeHcauus. UcnapeHue 1 Bbu6sunoTteka [JOK
https://m.edsoo.ru/ff0a740c
21 |KumneHue. Y enbHas TenjoTa Napoobpa3oBaHUs U 1 Bu6auoTteka [JOK

KOHJleHCallMU. 3aBUCUMOCTb TeMIlepaTypbl KUIIeHUS

https: //m.edsoo.ru/ff0a786c
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Ne Tema ypoka KoJsinyecTBO 4acoB Jata JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero| Kontposibnblie | [IpakTuyeckue | U3y1€HHA 06pa3oBaTesbHbIE PECyPChI
paboThI paboThI
oT aTMocdepHOTro JlaBJeHHUs
22 |BnaaxHocTb Bo3ayxa. JlabopaTopHas paboTa 1 1 BbubanoTeka LIOK
"OnpenesieHHe OTHOCUTEJNbHOM BJIQXKHOCTH BO3yXa" https://m.edsoo.ru/ff0a7628
23 |PewieHnue 3a7a4 Ha onpeJiesieHHe BJIAXXHOCTHU BO3AyXa 1
24 |[IpuHLUIBI paGOTHI TEMJIOBLIX ABUraTe e, [lapoBas 1
Typ6uHa. /IBUrate/ib BHyTPEHHEr0 CTOPAHUS
25 |KIIJ TenyioBoro gBuraTeJis. TemnsoBble ABUTaTeJH U 1 bubaunoreka LIOK
3all[1Ta OKPY>KaIoIlel Cpe/ibl https://m.edsoo.ru/ff0a7c7c
26 |3aKOH coXpaHeHUd U NpeBpalleHrs SHEPTUHU B 1
TEeNJIOBbIX IPOLeccax
27 |[loAroTOBKa K KOHTPOJIbHOM paboTe o Teme 1 BbubanoTeka LIOK
"TensioBble siBJieHUs. U3MeHeHUe arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BellecTBa"
28 |KouTpoJsibHas paboTta o TeMe "TenyoBble IBJEHUSI. 1 1 BbubanoTeka LIOK
M3MeHeHMe arperaTHbIX COCTOSIHUM BelllecTBa" https://m.edsoo.ru/ff0a86ae
29 |3nekTpusauud TeJ. J|Ba poJia aJileKTpUYeCKUX 3apAfoB| 1
30 |Ypok-ucciaemoBaHue "IIeKTpU3aLUS TeJ UHAYKIUEH 1 1
Y IIpU CONPUKOCHOBEHUU"
31 (BsauMogeicTBUe 3apsi>)KeHHbIX TeJl. 3akoH KyJioHa 1 Bbu6bsuoTteka [JOK
https://m.edsoo.ru/ff0a87e4
32 |9nekTtpuyeckoe noJse. Hanps»xeHHOCTb 1 Bu6auoTteka [JOK
3JIEKTPUYECKOTO 10Jisl. [I[pUHIMT Cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX NI0JIEN
33 [HocuTenu ajieKTpU4eCKUX 3apsi/I0B. JleMeHTapHbIN 1
3apsaj. CTpoeHue aToMa
34 ([IpoBOAHUKHU U AUIIEKTPUKU. 3aKOH COXpaHEHHUS 1 BbubanoTeka LIOK
3JIEKTPUYECKOTO 3apsi/a https://m.edsoo.ru/ff0a8ef6
35 [PemieHue 3a/1a4 Ha IPYMeHEHUE CBOUCTB 1 bubauoteka [JOK
3JIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
36 [JJileKTpHUYEeCKUH TOK, YCI0BUA €ro CylleCTBOBAaHUS. 1 BbubanoTeka LIOK
M CTOYHHUKY 3/IEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 |[ldencTBHUSA 3JIeKTPUYECKOTO TOKA 1 bub6anoTteka [JOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

Ne Tema ypoka KoJsinyecTBO 4acoB Jata JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero| Kontposibnblie | [IpakTuyeckue | U3y1€HHA 06pa3oBaTesbHbIE PECyPChI
paboThI paboThI
https://m.edsoo.ru/ff0a96b2
38 [Ypok-uccnegosaHue "/lelicTBue aJieKTprUyeckoro noss| 1 1
Ha MPOBOJHUKH U IUJIEKTPUKU"
39 [ds1eKTpUYEeCKUH TOK B MeTa/lJIaX, »KUAKOCTSIX U rasax 1 bub6anoTteka [JOK
https://m.edsoo.ru/ff0a9838
40 [dyeKTpUYecKas Lielb U eé COCTaBHbIE YaCTHU 1
41 |Cuna Toka./labopaTopHas paboTa "H3MepeHue u 1 0.5 BbubanoTeka LIOK
peryJiMpoBaHue CUJbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 |dseKTpuyeckoe HamnpsiKkeHue. BosibTmeTp. 1 0.5 bubauoteka [JOK
JlaGopaTopHasi pa6oTa "U3MepeHue U peryJiMpoBaHue https://m.edsoo.ru/ff0a9e14
HanpsbkeHus"
43 |ConpoTHBJIeHHE IPOBOJHHUKA. Y ieIbHOE 1 bubaunoteka [JOK
CONMPOTUBJIEHUE BellleCTBA https://m.edsoo.ru/ff0aa738
44 |/labopaTopHas paboTa "3aBUCHMOCTb 1 1 BbubanoTeka LIOK
3JIEKTPUYECKOT0 COMPOTUBJIEHUS] IPOBOJHUKA OT €T0 https://m.edsoo.ru/ff0aa738
JIIMHBI, TIJIOL[A/AM IONIePeYHOro CeYeHUs U
MaTepuasaa”
45 [3aBUCHUMOCTb CUJIbl TOKA OT HaNpsi>keHHUsl. 3akoH OMa 1 Bbu6sunoTteka [JOK
JIJIS1 y4acTKa Lenu https://m.edsoo.ru/ff0aa44a
46 |/labopaTopHas paboTta "HcciaenoBaHue 3aBUCUMOCTHU 1 1 bubaunoteka [[OK
CUJIbI TOKQ, UAYLIET0 Yepe3 pe3ucTop, OT https://m.edsoo.ru/ff0aa04e
CONPOTUBJIEHUS PE3UCTOPA U HaNpsHKeHUS Ha
pesucrtope”
47 |llocnefoBaTesibHOE U NapaJljieibHOE COeJUHEeHUs 1
IPOBOJHUKOB
48 |labopaTopHasa paboTa "[I[poBepka npaBuJa ciokeHus | 1 1 bubauoteka [JOK
HanpsH>KeHUH MpHU M0C/el0BaTeJIbHOM COeIMHEHU N https://m.edsoo.ru/ff0aaa58
JIByX pE€3UCTOPOB"
49 |labopaTopHas paboTa "[I[poBepka npaBuJa AJid cujibl | 1 1 bubaunoteka [JOK
TOKa NP MapasjiebHOM COeJJUHEHUU Pe3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 |PemieHue 3a/1a4 Ha npUMeHeHUe 3akoHa OMa g 1 bubanoreka LIOK

pa3/JIM9YHOIro CoeJUHEHHUA ITIPOBOJHHNKOB

https://m.edsoo.ru/ff0aaf8a
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Ne Tema ypoka KoJsinyecTBO 4acoB Jata JJIeKTPOHHbIE IUPPOBbIE

n/m Bcero| Kontposibnblie | [IpakTuyeckue | U3y1€HHA 06pa3oBaTesbHbIE PECyPChI

paboThI paboThI

51 |Pa6oTa ¥ MOLHOCTb 3JIEKTPUUYECKOTO TOKA. 3aKOH 1 bubanoTeka [IOK
JI>koysis-JleHna https://m.edsoo.ru/ff0ab124

52 |/labopaTtopHas paboTta "OnpeseseHue paboThl U 1 1 Bbu6sunoTteka [JOK
MOILIHOCTHU 3JIEKTPHUUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0

53 |JsiekTpuUecKUe LeNy U NOTPeOUTe U leKTpruieckoit | 1 bubauoTeka [JOK
3HEepPruu B 6bITY. KOpoTKOe 3aMblKaHHeE https://m.edsoo.ru/ff0ab660

54 |[locToAHHBIE MAarHUThI, KX B3aUMOIeHCTBHE 1

55 |Ypok-uccnenoBanue "M3yyeHue noJierd NoCTOSTHHBIX 1 1 bubaunoteka [JOK
Mar{HuToB" https://m.edsoo.ru/ff0ac3d0

56 [MaruuTHOe noJie. MarHuTHOe 1oJie 3eMJIU U ero 1 bubaunoreka LIOK
3Ha4YeHHe JJ1d )KU3HU Ha 3eMJie https://m.edsoo.ru/ff0acOba

57 |[logroToBKa K KOHTPOJIbHOM paboTe Mo TeMe 1 bubaunoteka [JOK
"JyieKTpUYecKkue 3apsaabl. 3apsXKeHHbIe TeJla U UX https://m.edsoo.ru/ff0abd2c
B3auMo/ieicTBHUA. [l0CTOSSHHBIHN 3JIEKTPUYECKUN TOK"

58 |KoHTpoJibHas paboTa 1o TeMe "JJIeKTpUUEeCKUe 1 1 Bbu6sunoTteka [JOK
3apsaAbl. 3apsiP)KeHHbIe TeJla U UX B3aUMO/JeCTBUSI. https://m.edsoo.ru/ff0abea8
[locTossHHBIN 3/1eKTpUYecKUi TOoK" / Bcepoccuiickas
npoBepoyHasi paborta

59 |Pe3epBHbI# ypok. PaboTa c TeKCTaMu MO TeMe 1 1 Bu6auoTteka [JOK
"TlocTosIHHBIH 3/IeKTpUYecKui ToK" / Bcepoccuiickas https://m.edsoo.ru/ff0acdc6
npoBepoyHasl paboTta

60 |OnbIT dpcTesa. MarHMTHOE 10Jie 3JIEKTPUYECKOTr o 1 bubauoteka [JOK
TOKa MarHUTHOE I0JIe KaTYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2

61 |[[puMeHeHMe 3/IEKTPOMArHUTOB B TEXHHUKE. 1 0.5 BbubanoTeka LIOK
JlabopaTopHas paboTta "U3yyeHue JelCTBUSA https://m.edsoo.ru/ff0ac74a
MarHMTHOTIO 10Ji1s1 HA MTPOBOJHUK C TOKOM"

62 [dsieKTpoJBUraTe b NOCTOAHHOIO TOKA. 1 BbubanoTeka LIOK
Hcroib30BaHMe 3/1eKTPOJBUTaTeIed B TEXHUYeCKHX https://m.edsoo.ru/ff0ac86c¢
yCTpOMCTBaxX U Ha TpaHcnopTe. J/lJabopaTopHas paboTta
"KoHcTpyrpoBaHUe U U3y4eHHEe PabOThI
3JleKTpoABUraTesisa”

63 |OnbiTel @apazes. 3aKOH 3JIEKTPOMAarHUTHOM 1
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Ne Tema ypoka KoJsinyecTBO 4acoB Jata JJIeKTPOHHbIE IUPPOBbIE
n/m Bcero| Kontposibnblie | [IpakTuyeckue | U3y1€HHA 06pa3oBaTesbHbIE PECyPChI
paboThI paboThI
MHAYyKLuU. [IpaBuiio JleHna
64 |JnexktporeHepaTtop. Cnocobbl Moay4yeHus 1
3JIEKTPUYECKOH 3HEPTUH. JIeKTPOCTaHI[MH Ha
BO30OHOBJISIEMbIX HCTOYHUKAX 3HEPTUHU
65 |[[ToaroToBKa K KOHTPOJIbHOM paboTe M0 TeMe 1
"JJIeKTpUYeCKre U MarHUTHbIE siBJieHUs"
66 |KoHTpoJsibHasA paboTa 1o TeMe "JJIeKTPpUUECKHUE U 1 1 Bbu6sunoTteka [JOK
MarHUTHbIE sIBJIeHUsS" https://m.edsoo.ru/ff0acb14
67 |Pe3epBHbIM ypok. PaboTa c TekcTaMu N0 TeMe 1 Bu6auoTteka [JOK
"TenJioBble siBJeHUS" https://m.edsoo.ru/ff0acc5e
68 [Pe3epBHbIH ypok. PaboTa c TEKCTaMU 10 TeMe 1
"MarHuTHbIe iBJeHus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
9 KJIACC
Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE TUPPOBbIE
n/m Bcero| KontpoJsibHble | [IpakTuyeckue | M3y4€HHUA obpa3oBaTe/bHbIE PECYPChI
paboThI paboThI
1 |[MexaHu4eckoe ABMKeHUe. MaTepHhasibHasa TOYKa 1
2 |Cuctrema otcuyeTa. OTHOCUTEJNILHOCTh 1 bubauoTteka LIOK
MeXaHH4YeCKOT0 JABHKeHHS https://m.edsoo.ru/ff0ad474
3 |PaBHOMepHOe NpSIMOJIMHENHOE JBUKEHUE 1 bu6sauoTteka [JOK
https://m.edsoo.ru/ff0ad19a
4 |HepaBHOMepHOe NPSAMOJIMHENHOE IBUKEHHUE. 1
CpenHaa U MTHOBEHHas CKOPOCTh
5 |[IpssMosinHelHOe paBHOYCKOPEHHOE IBUXKEHHE. 1 bu6sauoTteka [JOK
YckopeHue https://m.edsoo.ru/ff0ad8d4
6 |CkopoCTb NPSIMOJIMHEWHOT0 PABHOYCKOPEHHOT' 0O 1
NBr>keHUs. ['padpuk ckopocTu
7  |/labopaTopHas paboTa "OnpezesieHre YCKOPEHUS 1 1 Bub6auoTeka [IOK
TeJsla PY PAaBHOYCKOPEHHOM JIBHXKEHHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IJIOCKOCTH"



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KontpoJsibHble | [IpakTuyeckue | M3yd€HHUA obpa3soBaTe/bHbIE PECYPChI
paboThI paboThI
8 |CBo6ogHoe nmageHue Tea. OnbITel [anuniesa 1
9 |[PaBHOMepHOe ABWXXeHUe 110 OKPYKHOCTH. [lepuogn| 1 Bub6anoteka LIOK
yacToTa obpaieHus. JIuHelHHast U yrjoBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 |UeHTpoCTpeMHUTEJNbHOE YCKOPEHUE 1
11 |[[lepBbit 3ak0oH HproTOHA. BekTOp cHbl 1 Bub6anoteka LIOK
https://m.edsoo.ru/ff0ae612
12 [Bropo¥ 3akoH HeroToHa. PaBHOAEMCTBYIOLasA cUJia 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/ff0ae72a
13 [Tpetunyi 3akoH HeroToHa. Cynepnosunus CUji 1 Bub6anoTeka LIOK
https://m.edsoo.ru/ff0ae982
14 |Pewenue 3a/ja4y Ha IpMMeHeHHWe 3aKOHOB HbroTOHA 1 bu6sauoTteka [JOK
https://m.edsoo.ru/ff0aeb6c
15 |Cuna ynpyroctu. 3akoH ['yka 1 Bub6anoTeka LIOK
https://m.edsoo.ru/ff0aeca2
16 |Pewmenue 3azay o teme «Cusia ynpyroctu» 1
17 |labopaTopHas paboTa «OnpepesieHUe }KeCTKOCTH 1 1 Bub6auoTeka [IOK
IPYKUHbI» https://m.edsoo.ru/ff0aee28
18 |Cusa TpeHus 1 bu6sauoTteka [JOK
https://m.edsoo.ru/ff0af738
19 |Pemenue 3apa4 no teMe «Cuia TpeHUSA» 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0afa26
20 |labopaTtopHas paboTta "OnpeneseHue 1 1 bu6saunoTteka [JOK
K03dpHUIMeHTa TPEHHUS CKOJIbXXKeHUs" https://m.edsoo.ru/ffO0af8be
21 |Pemenue 3aga4 no treMe "3akoHbl HeroToHa. Cuita 1 bubaunoreka LIOK
ynpyroctu. Cuia TpeHus” https://m.edsoo.ru/ff0afb8e
22 |CuJia TS2KeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. 1 bu6saunoTteka [JOK
YckopeHUe CBOGOJHOTO NaZieHUS https://m.edsoo.ru/ff0af044
23 |Ypok-koHdepeHLUs "/|BHKeHHE TeJl BOKPYT 1 1
rpaBUTalMOHHOrO LeHTpa (CosiHeYHas cucTeMa).
['amakTuku"
24 |Pemenue 3ama4 no teme "Cujia TSXKECTH U 3aKOH 1 bubsmoTteka LIOK
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Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KontpoJsibHble | [IpakTuyeckue | M3yd€HHUA obpa3soBaTe/bHbIE PECYPChI
paboThI paboThI
BCEMHUPHOTO TATOTeHUs" https://m.edsoo.ru/ff0af5{8
25 |[lepBas kocMuYecKasi CKOpocTb. HeBecoMoCThb U 1 Bub6anoteka LIOK
eperpy3Ku https://m.edsoo.ru/ff0af33c
26 |PaBHOBecHe MaTepHaJbHOH TOYKH. AGCOTIOTHO 1 bu6bsauoTteka [JOK
TBEpJl0€e TeJsio. PaBHOBecHe TBEPAOro TeJia C https://m.edsoo.ru/ffO0afe36
3aKpenJIEHHOH 0ChIo BpallleHHs. MOMEHT CHJIBL.
LleHTp TsSXKeCcTH
27 |PaBHOBecHe MaTepHaJbHOU TOUKH. AGCOTIOTHO 1
TBEpJoe TeJso. PaBHOBecue TBEpPAOro Tea ¢
3aKpenJéHHOH 0CbIo BpallleHHs. MOMEHT CHJIBL.
LleHTp TsAXKeECTU
28 |PemieHue 3aja4 no TeMe "MoMeHT cuibl. LleHTp 1 bubauorteka LIOK
TSKECTH" https://m.edsoo.ru/ff0b02b4
29 |[logroToBKa K KOHTPOJIbHOM paboTe Mo TeMe 1 bu6bsauoTteka [JOK
"MexaHuYeckoe ABWKeHHe. Bsaumogencreue Ten" https://m.edsoo.ru/ff0b0408
30 |KoHTpoJsibHas paboTa no TeMe "MexaHUYeCKOE 1 1 Bub6anoteka LIOK
nBMKeHue. Bsaumogeiicteue Tea" https://m.edsoo.ru/ffOb06ec
31 [UMnyabc Tesa. UMnysibe CUJbl. 3aKOH COXpaHEHHUA 1 bu6sauoTteka [JOK
UMITyJIbCa. YIIPYroe U HeyIpyroe B3auMo/IeHCTBUE https://m.edsoo.ru/ff0b07fa
32 |PemieHue 3a/a4 no TeMe "3aKOH COXpaHEHMUS 1 Bub6anoteka LIOK
UMIyJibca" https://m.edsoo.ru/ff0b096c
33 |Ypok-koHepeHIUs "PeakTUBHOE JIBXKEHME B 1 1
NpUpoJie U TEXHUKE"
34 |MexaHuYeckasi paboTa U MOIIHOCTb 1 Bub6anoteka LIOK
https://m.edsoo.ru/ff0Ob0a84
35 |PaboTa cu/ibl TSKECTH, CUJIbI YIPYTOCTH U CUJIbI 1 bu6sauoTteka [JOK
TpeHUsI https://m.edsoo.ru/ff0b0db8
36 |/labopaTtopHas paboTa «OnpejiesieHre paboThbI 1 1
CUJIbl TPEHHUS IPU PaBHOMEPHOM JIBUKEHHUHU TeJla 110
TOPU30HTAJIbHOU IOBEPXHOCTU»
37 |CBsi3b 3Hepruu U paboThl. [loTeHUnanbHas sHeprusa | 1
38 |KunHeTuyeckas sHeprus. TeopeMa 0 KHHETHUYECKOU 1 Bub6anoteka LIOK
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Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KontpoJsibHble | [IpakTuyeckue | M3yd€HHUA obpa3soBaTe/bHbIE PECYPChI
paboThI paboThI
SHEepruu https://m.edsoo.ru/ff0b0c32
39 |3aKOH cOXpaHeHUs IHEPTUU B MeXaHUKe 1
40 |/labopaTopHas paboTta «HM3yueHue 3aKoHa 1 1 bu6auorteka LIJOK
COXpaHEeHHUs SHEPTUU» https://m.edsoo.ru/ffOb12fe
41 |KosiebaTesbHOE ABMXKEHHUE U €T0 XapaKTEPUCTUKHU 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/ff0b1858
4?2 |3aTyxawouiye KoJsiebaHus. BeIHYyK/1eHHbIEe 1 Bub6anoteka LIOK
KosiebaHUsA. Pe3oHaHC https://m.edsoo.ru/ff0b20f0
43 [MaTeMaTH4YeCKHH U PY>KUHHbIA MassTHUKHU 1
44 |Ypok-ucciegoBaHue «3aBUCMMOCTb NepUo/a 1 1 bubauoreka LIOK
KoJiIeGaHUHU OT *KECTKOCTH MPYKHUHbBI U MacCChl Ipy3a» https://m.edsoo.ru/ff0b197a
45 |[IpeBpaleHHe 3HEPTUU MPU MeXaHHUUYECKUX 1
KoJ1e6aHUAX
46 |/labopaTopHas paboTa «Onpejie/ieHHe YacTOThI U 1 1 Bu6auoTeka [IOK
nepyojia Koje6aHu MPy>KMHHOT0 MasiTHUKa» https://m.edsoo.ru/ffOblaec
47 |JlabopaTopHas paboTa «[I[poBepka HE3aBUCUMOCTHU 1 1 Bubsnoreka LIOK
nepuo/ia KojiebaHUM rpy3a, NoiBEIIEHHOT0 K HUTH, https://m.edsoo.ru/ff0b197a
OT Macchl rpy3a»
48 |MexaHu4eckue BOJIHbI. CBOMCTBa MeXaHUYEeCKHUX 1 bubauoTteka LIOK
BOJIH. [Ipoio/ibHBIE U TOTIepeYHbIe BOJIHbI https://m.edsoo.ru/ffOb21fe
49 |Ypok-koHbepeHLUs "MexaHUYeCKUe BOJIHbI B 1 1
TBEpOM TeJsie. CelicMUYecKre BOJHBI"
50 |3Byk. PacnpocTpaHeHHe U OTpa)KeHHe 3BYKa 1
51 |Ypok-uccinenoBanue "HabusogeHre 3aBUCUMOCTH 1 1
BbICOTHI 3BYKa OT 4aCTOThI"
52 |[poMKOCTb 3ByKa U BbICOTA TOHA. AKyCTHY€ECKUHI 1
pe30oHaHC
53 |Ypok-koHbepeHUs "YAbTpa3ByK U HHPPA3BYK B 1 1 bu6saunoTteka [JOK
npUpo/Jie U TeEXHUKe" https://m.edsoo.ru/ff0b23ca
54 |[loAroToBKa K KOHTPOJIbHOM paboTe Mo TeMe 1 Bu6auoTteka LJOK

"3akoHbI coxpaHeHHs. MexaHUYeCKHe KoJlebaHus U
BOJIHBI"

https://m.edsoo.ru/ff0b25f0
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Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE

n/m Bcero| KontpoJsibHble | [IpakTuyeckue | M3yd€HHUA obpa3soBaTe/bHbIE PECYPChI

paboThI paboThI

55 |[KoHTpoJsibHas paboTa 1o TeMe "3aKOHbI 1 1
coxpaHeHUs. MexaHW4YecKUe KOJie6baHUS U BOJIHbI"

56 |3/71eKTpOMarHUTHOE 1oJie. JJIeKTPOMarHUTHbIe 1 bu6saunoTteka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe

57 |CBoMcTBa 3JIeKTPOMarHUTHbIX BOJIH 1

58 |Ypok-koHpepeHnnua "lllkasa 31eKTPOMarHUTHBIX 1 1 Bub6anoteka LIOK
BOJIH. Mcrio/1b30BaHUE 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOb2fe6
1)1 COTOBOM CBSA3U"

59 [Ypok-ucciaegoBaHue "U3yyeHre CBONCTB 1 1 Bu6auoteka [IOK
3JIEKTPOMArHUTHbIX BOJIH C IOMOIIIbI0 MOOGUJIBHOT'O https://m.edsoo.ru/ffOb2c6¢
TesiepoHa”

60 |PeweHue 3a7ja4 Ha ompe/ieJieHUe YaCTOThI U IJIUHbI 1
3JIEKTPOMarHUTHOM BOJIHbI

61 [JsnekTpoMarHuTHasA npupoza cBeta. CKOpocThb 1 bu6sauoTteka [JOK
cBeTa. BosiHOBBIE CBOMCTBA CBeTa https://m.edsoo.ru/ff0b31d0

62 |UcToyHuku cBeta. [I[pamosinHeiHOE 1 BubauoTteka LJOK
pacnpocTpaHeHue cBeTa. 3aTMeHUs CosiHLA U JIyHBI https://m.edsoo.ru/ffOb3658

63 [3akoH oTpakeHHUs cBeTa. 3epKaJia. PelieHue 3aga4 1 bu6saunoTteka [JOK
Ha IpMMeHeHMe 3aKOHA OTPaXKeHHUs CBeTa https://m.edsoo.ru/ff0b38c4

64 |[IpesnoMsieHue cBeTa. 3aKOH MpeJIOMJIEHUS CBETa 1 Bub6auoteka [IOK

https://m.edsoo.ru/ffOb3aea

65 |[los1HOe BHYTpeHHEee OTPa’KeHHe CBETaA. 1 bu6sauoTteka [JOK
HMcnoJsib30BaHKE MOJTHOTO BHYTPEHHET0 OTPaKeHH s https://m.edsoo.ru/ff0b3c5c
B ONTUYECKUX CBETOBO/IAX

66 |JlabopaTopHas paboTta "UccienoBaHue 1 1
3aBUCUMMOCTH yTJjia IpesIOMJIEHUS CBETOBOTO Jiy4a
OT yrJia a/leHUs1 Ha TPaHulle "BO3AYyX-CTEKJI0""

67 |[Ypok-koHdepeHL U "Ucnosb30BaHUE OJTHOTO 1 1
BHYTPEHHETr0 OTPaKeHUH: CBETOBO/bI,

ONTUKOBOJIOKOHHAs CBSA3b"
68 |JIun3bl. OnTHYecKas cuJia JIMH3bI 1 bubauorteka LIOK

https://m.edsoo.ru/ff0b3f2c
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Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KontpoJsibHble | [IpakTuyeckue | M3yd€HHUA obpa3soBaTe/bHbIE PECYPChI
paboThI paboThI
69 |[locTpoeHre U3006paXKEHUH B JIMH3AX 1 Bu6auoTeka [IOK
https://m.edsoo.ru/ff0b444a
70 |/labopaTopHas paboTa "OnpegeneHre GOKyCHOr0O 1 1 bu6saunoTteka [JOK
pPacCTOSTHUS U ONITUYECKOMN CUJIbI COOHpaloILen https://m.edsoo.ru/ff0b4206
JIMH3bI"
71 |Ypok-koHpepeH1 U "OnTUYECKUE JIMH30BbIE 1 1 bu6sauoTteka [JOK
npu6opmsr” https://m.edsoo.ru/ffOcO0a7e
72 |['na3 kak onTU4eckas cucTteMa. 3peHue 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ff0b4684
73 |Ypok-koHpepeH1us "JlebekThl 3peHus. Kak 1 1
COXpPaHUTH 3peHue"”
74 |PasnoxeHue 6esioro cBeTa B cieKTpP. ONbIThI 1 BubauoTteka LJOK
HbioToHa. C/10’keHHe CIeKTPabHbIX IIBETOB. https://m.edsoo.ru/ff0c0f4c
Jlucnepcusa cBeTa
75 |/labopaTopHas pa6oTa "OnbIThI 10 Pa3JIOKEHHUIO 1 1 bu6sauoTteka [JOK
6eJIoro CBeTa B CIIEKTP M BOCIIPUSTHIO IIBETA https://m.edsoo.ru/ff0cOe2a
npeAMeTOB IPU UX HAOJII0JeHUHY Yepe3 [IBETOBbIE
dbuabTphl"
76 |Ypok-npakTUKyM "BoJIHOBbIE CBOMCTBA CBETA: 1 1
nucnepcusi, iHTepdepeHIUs U AUPpakuus”
77 |OnbiThl Pe3epdopa v niaHeTapHas MOJesib aToMa 1 bu6bsauoTteka [JOK
https://m.edsoo.ru/ff0c12a8
78 |[loctynaTtel bopa. Mogens atoma bopa 1
79 |HUcnyckaHue u norjouieHue ceeta aToMoM. KBaHTel. | 1 Bub6anoteka LIOK
JInHel4yaThle CIEKTPBbI https://m.edsoo.ru/ffOc144c
80 |Ypok-npakTukyM "HabstofeHue CieKTPOB 1 1 bu6sauoTteka [JOK
UCIycKaHus" https://m.edsoo.ru/ff0c1550
81 |[PaguOaKTHUBHOCTb U €€ BU/JbI 1 bubauorteka LIOK
https://m.edsoo.ru/ff0c1672
82 |Ctpoenue aToMHOro gapa. HykyioHHasa mozesb 1 bu6sauoTteka [JOK
https://m.edsoo.ru/ff0c18ac
83 |PapuoakTuBHbIe npeBpalleHud. U3oTomnbl 1 Bub6anoteka LIOK
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Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE

n/m Bcero| KontpoJsibHble | [IpakTuyeckue | M3yd€HHUA obpa3soBaTe/bHbIE PECYPChI

paboThI paboThI
https://m.edsoo.ru/ff0clal4

84 |Pemenue 3a1a4 no teMe: "PagruoakTHBHbBIE 1 bubauorteka LIOK
npeBpaneHus” https://m.edsoo.ru/ff0clb4a

85 |[lepuoa nonypacnaza 1

86 |Ypok-koHepeHIUs "PajuoaKTHBHbIE U3TYyYeHUsA B | 1 1 bu6bsauoTteka [JOK
NpUpOJie, MEAUILIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 |AnpepHble peakiMUu. 3aKOHbI COXpaHeHUs 1 Bub6anoteka LIOK
3apsil0BOT0 ¥ MacCOBOI'0 YMCeJ https://m.edsoo.ru/ff0c1c58

88 [JHeprusd cBsA3U aTOMHBIX A4ep. CBA3b MacChl U 1 bu6bsauoTteka [JOK
SHEpPTUH https://m.edsoo.ru/ff0cld7a

89 |PemieHue 3aa4 no TeMe "faepHble peakuu” 1

90 |Peakuuu cuHTe3a U AesieHud aaep. UcToYHUKH 1 bubauoTteka LIOK
s3Hepruu CoJiHLIA U 3BE3], https://m.edsoo.ru/ff0c1e88

91 [Ypok-koHepeHLUs "AepHas sHepreTHKa. 1 1
JlelicTBUSA pajJMOAKTUBHbBIX U3JIyYEHUH HA )KUBbIE
OpraHu3mbl"

92 |[[loaroToBKa K KOHTPOJIbHOM paboTe M0 TeMe 1 Bu6auoTteka LJOK
"JJIeKTPOMarHUTHOE MoJie. JJIeKTPOMarHuTHbIe https://m.edsoo.ru/ff0c223e
BOJIHbI. KBaHTOBBIE AIBJIEHUA"

93 |KoHTpoJsibHas paboTa 1o TemMe "JjieKTpoMarHutTHoe | 1 1
noJie. JIeKTPOMarHUTHbIe BOJIHBL. KBaHTOBbIE
sBJIeHUA"

94 (l[loBTOpeHUe, 06061IeHME. JlTabopaTOpHBIE pabOTHI 1 1 bu6sauoTteka [JOK
no Kypcy "B3aumopeiictBue Tesa" https://m.edsoo.ru/ff0c245a

95 |[loBTOpeHHE, 060061 eHUEe. PelieHre pacieTHBIX U 1 Bub6anoteka LIOK
KayeCcTBEHHbIX 3a/a4 1o TeMe "TeloBble https://m.edsoo.ru/ff0c2572
npoueccer”

96 |([loBTOpEHME, 06001LIeHMeE. PelieHre pacueTHBIX U 1 Bu6auoTteka LJOK
KauyeCcTBeHHbIX 3aja4 1o TeMe "KII/| TenoBbIx https://m.edsoo.ru/ff0c2a22
nBurartesaen”

97 |(lloBTOpEHME, 06001LIeHMe. PelieHre pacueTHBIX U 1 Bu6auoTteka LJOK

KauyeCTBEHHBIX 3aa4 1o teme "KII/]

https://m.edsoo.ru/ff0c2b30
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Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTpOHHbIE IUPPOBbIE
n/m Bcero| KontpoJsibHble | [IpakTuyeckue | M3yd€HHUA obpa3soBaTe/bHbIE PECYPChI
paboThI paboThI

3JIEKTPOYCTAaHOBOK"
98 |[loBTOpeHHE, 06061IeHHE. JTabopaTOpHBIE PabOThI 1 1 Bub6anoteka LIOK

o Kypcy "CBeToBbIe sIBJieHUS" https://m.edsoo.ru/ff0c2c52
99 [l[loBTOpEHUE, 06061eHHE. PaboTa ¢ TeKCTaMU 1O 1 bubsmoTreka LIOK

TeMe "3aKOHbI COXpaHeHHs B MeXaHUuKe" https://m.edsoo.ru/ff0c2d6a
100 [[ToBTOpEHUE, 060611eHME. PaboTa C TEKCTAaMHU 1O 1 bubauoTteka LIOK

TeMe "KoJsie6aHHs U BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [[ToBTOpEHUE, 060611eHUE. PaboTa ¢ TEKCTaMH O 1 bubsmoTreka LIOK

TeMe "CBeTOBbIE sIBJeHUS" https://m.edsoo.ru/ff0c3044
102 |[loBTOpeHUE, 060611eHME. PaboTa € TEKCTAaMU 1O 1

TeMe "KBaHTOBas U si/iepHas pu3uKa"
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 3 27

MPOBEPSEMBIE NNPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM IMMPOT'PAMMBI OCHOBHOT'O OBIIETO OBPA3OBAHMS

7 KJIACC
Kon . .
DOBEDIEMOLo IIpoBepsieMbie MpeIMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM
posep NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusi
pe3yJjbTaTa
1.1 WCII0JIb30BATh N3YUYEHHBIC TOHSTHS
12 pasnuuaTh SIBIICHUS IO OIMCAHHMIO WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,

JCMOHCTPHUPYIOIINX JAHHOC (1)I/ISI/I‘ICCKOC SABJICHUC

1.3 pacro3HaBaTh NPOSBICHHE HM3YYCHHBIX (DM3NYECKUX SBICHUI B OKPYXAIOUIEM MHUpPE, B TOM
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Kog
NMpoBePsSiEMOro
pe3yJjbTaTa

IIpoBepsieMbie MpeIMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusi

grcie (QU3NYecKUe SBICHUS B HPUPOJE, IPH 3TOM IEPEBOTUTH IMPAKTHUECKYIO 3amady B
yueOHYIO0, BBLACIATh CYIIECCTBEHHBIC CBOMCTBA (TIPH3HAKN) DU3HICCKUX SBICHUN

1.4

ONMUCHIBATh H3YYCHHBIE CBOMCTBa Teld M (U3UYECKHUE SBJICHHUSA, HCIOJIB3Yys (U3UUECKUE
BEJIMYUHBI, TMPH OMNHCAHUHM TMPABWIBHO TPaKTOBaTh (DU3UYECKUH CMBICT HCIOIb3yEMbIX
BEJIMYHMH, WX OOO3HAYEHHWS W COUHUIBI (PU3WYECKUX BEIMYMH, HAXOOUTH (QOPMYIIHI,
CBSI3BIBAIOIINE NAHHYIO (DU3MYECKYI0 BEIHUYHHY C APYTHMH BEIUYMHAMH, CTPOUTH TPapHUKH
W3YYECHHBIX 3aBUCUMOCTEH (DU3NYECKUX BEIUYHH

1.5

XapaKTepHu30BaTh CBOMCTBA Tel, (PU3NUECKUE SBICHUS U IPOIECCHI, UCIIONB3YysS H3YUCHHBIC
3aKOHBI, TP O3TOM [aBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa W 3allUCHIBATH €rO
MaTeMaTUYeCKOe BBIPAKEHHE

1.6

OOBICHSTE (1)I/I3I/I"ICCKI/IC ABJICHUS, IPOLECCHI U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaLII/Iﬁ MNPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa: BbIABIATH IMPUIUNHHO-CICACTBCHHBIC
CBs3H, CTPOUTH 00BsicHeHHE U3 | — 2 JIOTMYSCKHMX IIIaroB C OHOpOﬁ Ha 1 — 2 HN3YYCHHBIX

CBOMCTBA (PM3MUCCKUX SBJICHUH, (PU3MUCCKHUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacuéTHBIC 3a1aui B 1 — 2 meHCTBUS, NCIONB3Ys 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
(u3NUECKIe BEIMYMHBI: Ha OCHOBE aHAIIM3a YCIOBHS 3a/Iaud 3aIlMCHIBATh KPATKOE YCIIOBHE,
MOJACTaBIATh (U3WYECKHE BEIMYMHBI B (OPMYyJIBl W TPOBOJUTH pacuéThl, HAXOIUThH
CIIpaBOYHBIC JaHHBIC, HCOGXOZ[I/IMI)IG U1 peHICHUA 3aaad, OLCHUBATH PCAJMCTUYHOCTDH
MTOJTyYEeHHON (hH3NICCKON BEITUIUHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO DPELIMTH HpPU MOMOLIM (DU3MYECKHUX METOAOB, B
OMHCAaHUK MCCIICIOBAHUS BBLICTIATH MPOBEPSieMOE MPEANONoKeHne (TUIOTEe3y), pa3nnyarh U
HHTEPIPETUPOBATEH MOTYICHHEBIH pe3yIbTaT, HAXOAUTH OMIMOKY B XOJI€ OIBITA, JEaTh BEIBOIBI
10 €r0 pe3yibTaTam

1.9

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUNH WM (U3UUECKHX CBOMCTB TEN:
(bopMyIHpoBaTh MpOBEPSAEMBIE TNPEANONIOKCHUS, COOMpPATh YCTAHOBKY M3 IIPEIIOKEHHOTO
000py/IOBaHMs, 3aIUCHIBAT X0 ONBITA H ()OPMYIHPOBATH BEIBOIBI

1.10

BBINIOJIHATD TPSMBbIE M3MEPEHUs] C HCIOJIB30BAaHHEM AaHaJOTOBBIX M LU(POBBIX MNPHOOPOB,
3aMUChIBATh IOKA3aHUS TPUOOPOB C YUETOM 3aJJaHHON aOCOIOTHON OTPEITHOCTH U3MEPESHUI

OpOBOAWUTL HCCICAOBAHUC 3aBUCHUMOCTHU OJTHOM (1)PI3I/I‘I€CKOI>1 BCIMYHUHBI OT Z[perfI C
HCITIOJIb3OBAHUEM IIPSIMBIX HSMepCHHfI, Y4aCTBOBATH B IIJIAHUPOBAHHUN y'{e6H0ro HCCJICJOBaHUA,




Kog
NMpoBePsSiEMOro
pe3yJjbTaTa

IIpoBepsieMbie MpeIMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusi

coOMpaTh YCTaHOBKY M BBIOJHATH M3MEPEHUS, CICIys HMPEAI0KEHHOMY IUIaHy, (GUKCHPOBATH
PEe3yIABTATH IOyYSHHOW 3aBUCHMOCTH (DH3MUYECKUX BEIMYMH B BUIC MPEIIOKCHHBIX TaOIHIl 1
rpaduKoOB, J1e1aTh BBIBOJBI 110 PE3yJIbTaTaM HUCCIEAOBAaHM

1.12

MPOBOJIUTH KOCBEHHBIC U3MEPEHUs (DU3MUYECKUX BEIMUUH, CIeNys NPEATOKECHHON HHCTPYKIINU:
IPY BEHIIOJIHCHHN W3MEPEHHH COOMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCIATH

3HAYCHHE NCKOMON BEIIMYHHBI

1.13

cO0JIIOAATh MPABUIIA TEXHUKU 0€301acHOCTH IPpH padoTe ¢ 1abopaTOpHBIM 000pyI0BaHHEM

1.14

YKa3bIBaTh TPHUHIMIEL JICHCTBUS TPHOOPOB W TEXHUIECKUX YCTPOHCTB, XapaKTCpHU30BATh
HOPUHIMIBL JEHCTBHS M3YyUEHHbIX IPUOOPOB M TEXHUYECKUX YCTPOHCTB C MOMOILIBIO HX
OTIMCAHUS, UCHOJIB3YS 3HAHUS O CBOMCTBaX (PM3UUECKUX SIBICHUM U HEOOXOAUMBIEe (hHU3HNIECKUE

3aKOHBI 1 3aKOHOMEPHOCTH

MPUBOIUTH MPUMEPH (HAXOAUTh WH(POPMAIMIO O MIPUMEpPaxX) MPAKTHISCKOTO HCIIOIB30BAHUS
(bu3KMYecKrX 3HaHUH B MOBCEIHEBHON XKU3HU AJIsl oOecrieueHus] 6e30MacHOCTH MPU 00palIeHUN
¢ mpubopaMH U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0OPOBBS M COOIIOJCHHUS HOPM
9KOJIOTHYECKOT 0 IOBEJICHUS B OKpY KaroUlel cpene

1.16

OCYIIECTBIATh OTOOP UCTOUHHKOB HH(OpMAIMU B ceTU MIHTEpHET B COOTBETCTBUU C 331aHHBIM
IIOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUNM M IyTEM CpaBHEHUS DPa3IMYHBIX
HCTOYHHUKOB BBIIETIATD HHPOPMAIIHIO, KOTOpast ABIIACTCS IIPOTHUBOPEUUBOM
WA MOYKET OBITh HETOCTOBEPHOM

1.17

UCIIONB30BATh IIPU  BBINOJIHEHUM YYEOHBIX 3aJaHUil HAYYHONOIYJISAPHYIO JHMTEpaTypy
(PU3UYECKOTO COMEPXKAHUS, CHPABOYHBIC MAaTEpHaNbl, pecypchl ceth VIHTepHeT, BIaaeTh
npuéMaMi KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HH(MOPMAIUM W3 OTHOW 3HAKOBOH
CHCTEMBI B JPYTYIO

1.18

co3J1aBaThb COOCTBEHHBIE KpaTKHUC IMHUCbMCHHBIC U YCTHLIC COO6HI€HI/I$I Ha OcHOBe 2 — 3
HCTOYHUKOB MH(MOPMALNH (PH3MUECKOTO COACPIKAHHS, B TOM UHCIE ITyOINYHO JeNaTh KpaTKue
COOOMIEHUST O pEe3yNbTaTaX IPOCKTOB MIM YYEOHBIX HCCICIOBAaHHHA, NPH 3TOM TPAMOTHO
WCTIONIb30BaTh N3YUYEHHBINH MOHATHHHBIN anmapaT Kypca (PU3MKH, COMPOBOXKIATh BHICTYIICHHE
TIpe3eHTauel

1.19

MPpH BBIITOJIHCHHUN y‘Ie6HBIX IPOCKTOB U HUCCIICTIOBAaHUM pacnpeaciiaTb 0053aHHOCTH B Ipynre B
COOTBCTCTBHMM C IIOCTABJICHHBIMHM 3aJadaMH, CJICIWUTHb 3a BBIIIOJIHCHHCM IIJIaHa HeﬁCTBHﬁ,




Kog

IIpoBepsieMbie MpeIMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM

TPOBEPHEMOTo NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusi
pe3yJbTaTa
aJIeKBaTHO OIIGHMBAaTh COOCTBEHHBIM BKJIaA B JAEATENBHOCTH TpPYIIBl, BHICTPaWBaTh
KOMMYHHKATHBHOE B3aNMOJICHCTBHE, YIUTHIBasi MHCHHE OKPYKAOIINX
8 KJIACC
Kon - o
T IIpoBepsieMble NpeMeTHbIE Pe3yJIbTAaThl 0CBOEHNUsI OCHOBHOI 00pa3oBaTe/bHOI
. — NMpOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHus
1.1 HCIO0JIb30BATh OHATHUS
12 pasnuyaTh SIBIEHMS 10 ONUCAHUI0 UX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIIBITOB,
] JICMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHHE
pacro3HaBaTh IPOSBICHNE N3YUCHHBIX (PU3NUECKUX SBICHUI B OKpY’KafOIIeM MUPE, B TOM YHCTIe
1.3 ¢usnueckue ABICHUS B NMPUPOAE, IPU ATOM IEPEBOAUTH MNPAKTUUECKYHO 33Jady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (PH3UUECKUX SIBICHUIL
OIMUCHIBATh M3YYEHHBIE CBOWCTBA TeN M (U3WYECKHWE SBICHHSA, WCIONB3YA (u3nueckne
BEJIMYMHBI, IPU ONUCAHUY NPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI UCIIOJIB3yEMbIX BEJINYUH,
1.4 0003HAYEHUS U CTUHUIBI (PU3UUECKUX BENUYHMH, HAXOIUTh (DOPMYJIBI, CBS3BIBAIONINC TAHHYIO
(bu3n9ecKy0 BEMUUNHY C OPYTMMH BEIMYMHAMH, CTPOUTH IpaduKi M3yUeHHBIX 3aBUCHMOCTEH
(U3UIECKUX BENNYHH
XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKUE SIBICHUS U MPOLIECCHI, HCHOJIb3YS U3yUCHHBIE
1.5 3aKOHBI, IpPH OTOM JlaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa U 3alMCBIBaTh €O
MaTeMaTHIECKOE BEIPAKCHHUE
L6 OOBSICHATH (DU3UUECKHE IPOLECCHl U CBOMCTBA TEN, B TOM 4YHCIEC U B KOHTEKCTE€ CHUTyaIui
’ IPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBUIBISITh NPHUYMHHO-CIICACTBCHHBIC CBSI3H, CTPOHUTH




Kopg
NMpoBEPsSIEMOro
pe3yibTaTa

ITpoBepsieMble MpeIMeTHBIE Pe3yIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHus

oOBsicHeHHEe U3 1 — 2 JIOTMYECKUX IIIaroB ¢ TOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA (DU3MUYCCKUX
SIBIICHUH, (DU3MUCCKIX 3aKOHA W 3aKOHOMEPHOCTH

1.7

peuaTtb paC‘{éTHI)Ie 3aJa4u B 2-3 ﬂeﬁCTBHﬂ, HCIIOJIB3Ysl 3aKOHBI U (bOpMy.]'IBI, CBA3BIBAIOIINC
(I)I/ISI/I‘IGCKI/IC BCJIMYUHBI: HAa OCHOBC aHa/IM3a YCJOBHUA 3aJa4u 3allMCbIBATHL KPATKOC YCJIIOBHC,
BBIABJIATE HEAOCTATOK MTaHHBIX [JId PEIICHHUA 3aJa4H, BBI6I/IpaTI) 3aKOHbI H d)OpMy.]'ILI,
HCO6XOI[I/IMBI€ s eé peumicHuA, NpOBOAWUTH paC‘IéTH 1 CpaBHHUBATHL IIOJYUYCHHOC 3HAYCHUC
(1)H3H‘{GCKOI>'I BCJIMYMHBI C U3BCCTHBIMU JAHHBIMU

1.8

pacrio3HaBaTh TPOOIEMBI, KOTOPBIE MOXKHO PEHINTh INPH IOMOIIM (H3HYECKUX METOJIOB,
UCHOJb3ysl OMHCAHUE WCCIIEIOBAaHUS, BBIICIATH MPOBEPIEMOE MPEANOJIOKEHHUE, OLCHUBATh
MPAaBUIBLHOCTH MOPAIKA NPOBEICHHUS UCCIECI0BAHMUS, IETaTh BHIBOIBI

1.9

MIPOBOANTE OIBITHI 10 HAOMIONCHUIO (PU3NYECKUX SIBICHHH WM (PU3NYECKUX CBOMCTB TeII:
(bopMyIpOBaTh TPOBEPSIEMBIC TPEINONOKEHHS, COOUPATh YCTaHOBKY W3 IPEIUIOKCHHOTO
000py10BaHMs, ONKUCHIBATH X0/ OMbITa U (POPMYIHPOBATH BHIBOIBI

1.10

BBHITIOJIHATh TPSIMbIE HM3MEPEHHS C UCIOJIB30BAaHUEM aHAIIOTOBBIX MPUOOPOB M JIaTYUKOB
(U3MUCCKUX BEIWYHMH, CPaBHUBATH PE3YJIbTaThl M3MEPEHHH € yIETOM 3alaHHOW aOCOIIOTHON
MOTPELIHOCTH

MPOBOJUTh HCCIEAOBAaHUE 3aBUCHUMOCTH OJHOW (U3MYECKOW BEIMYMHBI OT JAPYrod ¢
HCTIOJIb30BAHUEM TMPSIMBIX H3MEPEHUI: IUTAHUPOBATh HCCIIEJOBAaHKME, COOMPATh YCTAaHOBKY W
BBITIOJTHATh H3MEPEHHMS, CIIeAys MPEUIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJIbTaThl MOJTyYeHHON
3aBUCHUMOCTH B BHJIE TAaOJUI] ¥ TPA(QUKOB, JIeTaTh BBIBOJIBI 110 PE3YIhTATaM UCCIICTOBAHUS

1.12

MIPOBOANTE KOCBCHHBIC M3MEPEHUs (PM3MUCCKUX BEIMYHMH: IUITAHHPOBATH M3MEPEHHUS, COOMPATh
9KCIEPUMEHTAIIBHYIO YCTaHOBKY, Cleqys NpeasIOKEHHON MHCTPYKLHH, U BBIYUCIATH 3HAYCHHE
BEJIMYMHBI

COOJIIOIATh NPaBUIIA TEXHUKH 0€30IIaCHOCTH IpH paboTe ¢ 1abopaTOpPHEIM 000PYI0BAHUEM

1.14

XapaKTepH30BaTh NPHUHIMIIEI JIEHCTBUS HM3YYCHHBIX IIPHOOPOB M TEXHHUYECKHX YCTPOWCTB ¢
OIIOpOH Ha MX OMMCAHH, UCTIONb3Ys 3HAHUsI O CBOMCTBaX (pU3MUeCKUX SBICHUM U HEOOXOJUMBbIE
¢u3HUCCKIE 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MNPOCTLBIC TCXHUYCCKUC }’CTpOf/JICTBa 1 N3MCPUTCIIbHBIC HpI/I60pBI II0 CX€MaM H
CXEMATUYHBIM PUCYHKAaM, COCTaBJISITb CXEMBI JJICKTPHUYCCKUX nenel ¢ mociedoBaTeNIbHBIM U
MapaJiyICJIbHBIM ~ COCAMHCHUCM 3JICMCHTOB, pasjindasd YCJIIOBHBIC 0003HAYCHUS DJICMCHTOB




Kopg
NMpoBEPsSIEMOro
pe3yibTaTa

ITpoBepsieMble MpeIMeTHBIE Pe3yIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHus

AJIEKTPUYECKUX LIeTIe

MPUBOIUTE TPUMEPH (HaXOAUTh HH(POPMAIMIO O MPUMEPax) MPAaKTHYECKOTO HCIOIb30BAHMUS
(¢u3NUeCKUX 3HAHUH B MOBCEIHEBHOW XKU3HU U oOecreueHus: 6e30MacHOCTH MPpHU OOpalleHuu
¢ IpubOpaMHl U TEXHUYECKHMH YCTPOWCTBaMH, COXPAaHEHHS 3J0POBbS MU COOJIOACHUS HOPM
9KOJIOTHYECKOT'0 IIOBEACHUS B OKpY Kalollel cpese

OCYHICCTBJIATh ITOHMCK I/IH(i)OpMaIII/II/I (1)PI31/I'-I€CKOFO COACpIKaHUA B CETHU I/IHTepHeT, Ha OCHOBC
UMCIOIINUXCs 3HaHUU U HYTéM CpaBHCHUs  JOIMOJHUTCIBHBIX HWCTOYHHUKOB  BBIACIIATH

HHPOPMAIHIO, KOTOPAs SIBISICTCS IPOTHBOPEYMBOHN HIIM MOXKET OBITh HEOCTOBEPHOI

UCIOJB30BaTh MPH BBHIMOJHEHUM Y4YeOHBIX 3aJaHHil HAy4YHO-TIOMYJISPHYIO JIUTEpaTypy
(PU3HUCCKOTO COJEpKAHUS, CIPAaBOYHBIC MaTCpHalbl, pecypchl ceTH VHTepHeT; BIajeTh
npuéMaMu KOHCICKTHPOBAHUS TEKCTa, NpeoOpa3oBaHMs WHPOpPMAIMA W3 OXHOH 3HAKOBOW
CHUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUS, 06001mas nHpOopMaLuio u3
HECKOJIbKAX HCTOYHUKOB (DPU3NYECKOTO COJIEpIKAHHS, B TOM YHCIE MyOJMYHO MPEACTaBIATH
pe3yiabTaThl IMPOEKTHOM WM HCCIENOBaTEIbCKOM OESITEIbHOCTH, IPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIA MOHATHHHEBIN ammapaTr Kypca (pU3WKH, CONMPOBOXIATH BBICTYILUICHHE
MIpe3EHTAaIUEN

1.20

IIPY BBITIOJIHCHWN YYEOHBIX IMPOEKTOB M MCCIIEIOBAHUHA (PH3MUYECKHUX IMPOIECCOB PaclpeaeisaTh
0053aHHOCTH B TPYTIIC B COOTBETCTBUH C IIOCTABICHHBIMH 3a/1a9aMH, CJICIUTDH 32 BBITOTHEHUECM
IUTaHa JEeHCTBHI M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLIGHWBAaTh COOCTBEHHBIH BKIaa B
JIeSITENILHOCTh TPYIIIBI, BRICTPAUBAaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, TIPOSIBIISAS TOTOBHOCTD

paspemarb KOHGJIUKTHI

9 KJIACC




Kon
MpoBepPsieMOro
pe3yJabTara

1.1

IIpoBepsieMble nMpeAMeTHBIE Pe3yJIbTaThl 0CBOECHUSI OCHOBHOI 00pa3oBaTeILHOM
NMPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi

HCITIOJIb30BATb N3YUYCHHBIC TIOHATUA

1.2

pas3jndarb ABJICHUA 1O OINMCAHUIO HX XapaKTCPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBICHHE

1.3

pacno3HaBaThb NPOSABICHUC U3YUCHHDBIX (I)I/ISI/I‘ICCKI/IX SIBIICHU B OKpYy2KaromeM MUpe, B TOM YUCJIC
(1)I/I3I/I‘~I€CKI/I€ SABJICHUA B HPHUPOAC, IPU 3TOM MNEPCBOAUTH MNMPAKTHUYCCKYIO 3aJady B yqe6Hy10,

BBIJICIISITH CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (DU3HUECKUX SIBJICHUHN

1.4

ONMCHIBATh W3y4YCHHBIC CBOMCTBA Tel W (DU3MUYCCKHUE SBICHHSA, HCIONB3Ys (PH3MICCKHE
BEJIMYMHBI, TPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICH HCIIOJIB3YEMBIX BEIUYMH,
0003HaYCHUS M €IUHHIBI (HU3NYCCKUX BEIWYHMH, HAXOAUTh (HOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3HUCCKYI0 BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTH IpaUKH U3yUCHHBIX 3aBHCHMOCTCH
(bU3MUCCKIX BEITHMIHH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, (U3WYECKHE SBJICHUS M TPOILECCHI, HCIONB3YS H3y4YCHHBIC
3aKOHBI, TPH OSTOM JaBaTh CIIOBECHYI0O (OpPMYJIHMPOBKY 3aKOHa W 3aIlUCHIBATH €TO
MaTeMaTUYEeCKOe BhIpaKEHHE

1.6

00BACHATH (hU3MYECKHE MPOLECCHl M CBOMCTBAa Tel, B TOM YHCIE MU B KOHTEKCTE CHTyalui
IMIPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTepa: BBIABIATL NPUIUHHO-CICACTBECHHLIC CBA3HU, CTPOUTH
0o0BsicHeHHE U3 2 — 3 JIOTMYECKUX IIIaroB ¢ TIOMOIIBI0 2 — 3 M3yYeHHBIX CBOMCTBA (DM3MUYCCKUX
SIBIICHUH, (DU3MUCCKIX 3aKOHA W 3aKOHOMEPHOCTH

1.7

pemats pacyETHbIC 3a/1au (OIMPAOLIUECs HAa CUCTEMY U3 2 — 3 ypaBHEHUI), HCIOIB3YS 3aKOHBI
U (opMyIIBI, CBA3BIBAIOINE (PU3MUECKHME BENMYMHBI: HA OCHOBE aHANM3a YCIOBUS 33/1a4d
3aIICBIBAaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIONINE WM HM30BITOYHBIEC JaHHBIC, BHIOMpPAThH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBbIC A pELIeHUs, MOPOBOAUTh pacuéThl U OICHUBATH

PCATUCTUIHOCTD NOJIYYCHHOI'O 3HAUYCHUSA (1)H3PI‘IGCKOI71 BCJIIMYHHBI

1.8

pacrio3HaBaTb l'[pO6J'IeMI)I, KOTOPBIC MOKHO PCIIMTH IIPU IMMOMOIITN (I)I/ISI/I‘-ICCKI/IX MCTOAOB, UCIIOJIB3YS
OIMMCAHNUE HUCCICAOBAHMs, BBIACILITH IPOBEPIACMOC IMPCAIIOIOXKCHUC, OLCHHUBATL IPABHUIIbBHOCTH
TopsaaKa NpoOBECACHUA UCCICA0BaHNA, N€JIaTh BBIBO/JAbI, MHTCPIIPETUPOBATL PE3YJIbTAThL HaGHIO}IeHI/Iﬁ
1 OIIBITOB

1.9

MPOBOJUTE OIBITH 10 HAOMIONCHUIO (M3WYECKHX SBICHWI WM (PU3MUECKHX CBOWCTB Tem:
CaMOCTOSITEIBHO COOMPATh YCTaHOBKY M3 M30BITOYHOTO HaOOpa 00OPYHOBAHUS, ONMUCHIBATD X0
OTIBITA M €T0 PE3YNbTAThl, (POPMYIHPOBATEH BHIBOJIBI




Kon
MpoBepPsieMOro
pe3yJabTara

1.10

IIpoBepsieMble nMpeAMeTHBIE Pe3yJIbTaThl 0CBOECHUSI OCHOBHOI 00pa3oBaTeILHOM
NMPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi

MPOBOAUTE TIPH HEOOXOIMMOCTH CEPUI0 MPSMBIX HU3MEPCHHH, ONpENelsisi CpemHee 3HauCHHE
u3MepsieMoil BenuMuuHbl (POKyCHOE paccTosiHHe COOHMparolIel JIMH3bI), 0OOCHOBHIBATH BHIOOP
croco6a n3MepeHus (M3MEPUTEIHLHOTO IPUOOpPa)

MMPOBOAUTL HCCJIICIOBAHUC 3aBUCHUMOCTEH (1)I/ISI/I‘I€CKI/IX BCJINMYHNH C HCIIOJB30BAHUCM IMPAMBIX
HSMepCHHfII IJTAaHUPOBATh UCCIICAOBAHHUE, CAMOCTOATCIBHO CO6I/IpaTI> YCTaHOBKY, (bHKCI/IpOBaTI)
PpEe3yJIbTaThl nonyquHoﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCIIMYNH B BUIC Ta6J'II/IH

U rpauKOB, JIeNaTh BEIBOAKI ITO0 PE3YJIHTATAM HCCIICIOBAHUS

1.12

MNPOBOAUTL KOCBCHHBLIC NM3MCPCHUA (1)I/ISI/I‘IGCKI/IX BCJIMYHUH: IJIAHUPOBATH U3MCPCHUA, CO6I/IpaTB
OKCHICPUMCHTAJIbHYIO YCTAHOBKY H BBIIIOJIHATH U3BMCPCHUS, CICAYA Hpe[{ﬂO)KeHHOﬁ HUHCTPYKIUH,
BBIYUCIIATH 3HAYCHUE BCJIMYUHBI 1 aHAJTU3UPOBATH MOJYUCHHBIC PE3YJILTAThI C y‘léTOM 33)13HHOI\/‘I

TIOTPEITHOCTH N3MEPEHHI

1.13

co0JII01aTh NpaBUJIa TEXHUKU 0€30IacHOCTH NpU paboTe ¢ Jab0opaTOPHBIM 000pYAOBaHHEM

1.14

pasnu4aTh OCHOBHBIC NPH3HAKH HM3YUCHHBIX (U3MUCCKUX MOJENCi: MaTepHanbHas TOYKa,
abCOIIOTHO TBEPIOE TENO, TOUYCUHBIH MCTOYHHK CBETA, JIyY, TOHKAs JMH3a, IUIaHETapHast MOJICIb
aToMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sIJIpa

XapaKTepHU30BaTh NPUHIUIEI JICHCTBUS U3YUYCHHBIX NPHOOPOB M TEXHHUYECKUX YCTPOICTB ¢
OTIOpOY Ha WX ONHCAHHS, UCTIONB3Ys 3HAHHSI O CBOHCTBAX (PU3NUIECKUX SBICHUH M HEOOXOIMMBIC
Gbu3IIecKre 3aKOHOMEPHOCTH

1.16

WCTIOJNIb30BATh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YUYCHHBIX TEXHMYECKHUX YCTPOUCTB,
U3MEPUTEIBHBIX IPHOOPOB M TEXHOJIOTHIECKUX MPOIIECCOB IPH PEIICHUN YIEOHO-TTPAKTHIECCKUX
3a7a4, ONTHYCCKAE CXEMBI U1 IMOCTPOCHUS M300pa)KeHUH B IDIOCKOM 3epKalie U COOHMparomei
JIUH3E

MPUBOIUTE TPUMEPH (HaXOAWUTh HWH(POPMAIMIO O MPHMEPax) MPAaKTHYECKOTO HCHOIB30BAHMUS
(bHU3MUCCKUX 3HAHWI B ITOBCEAHEBHOM JKU3HU UIs OoOecrieueHus 0e30IacHOCTH MPpH OOpaIleHUH
c IpuboOpaMu U TEXHUYECKHMMH YCTPOMCTBaMH, COXpaHEHHS 3AO0POBbS MU COOJIOACHUS HOPM
9KOJIOTMYECKOro MOBEACHHSI B OKpYXaIoLIeh cpene

OCYWIECTBISITE TOMCK HH(pOpManmuu  (U3MUECKOTO COJACpXKaHWs B ceTH VHTepHeT,
CaMOCTOSITEIEHO (YOPMYIHPYSI TIOMCKOBHIH 3aIIpOC, HAXOIUTD MYTH OMPEICICHIS JOCTOBEPHOCTH
MOJy4YeHHON MH(OPMaIli Ha OCHOBE UMEIOIIMXCS 3HAHUK M TOTIOJIHUTENIbHBIX HCTOYHUKOB

1.19

WCIIOJIb30BATh IPH  BBINOJHEHHM YUEOHBIX 3aJaHWH  HAYYHO-TIONYJAPHYIO JINTEPATypy




Kon
MpoBepPsieMOro
pe3yJabTara

IIpoBepsieMble nMpeAMeTHBIE Pe3yJIbTaThl 0CBOECHUSI OCHOBHOI 00pa3oBaTeILHOM
NMPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi

(HU3MUCCKOTO CONEpKAHUs, CIIPABOYHBIC MAaTCpHANBl, pecypchl ceTh VIHTepHeT, BIajeTh
npuéMaMi KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHus HHPOPMALUU W3 OAHOM 3HAKOBOU

CUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(OpPMAIMH U3
HECKOJIBKUX HMCTOYHMKOB (DU3UUECKOrO COJCpXKAHUS, IyOIMYHO MPEACTaBIATh pPE3yJIbTaThl
1.20 IIPOEKTHOM HJIM MCCIEN0BATEIbCKOM [€ATEIIBHOCTH, IIPU O3TOM TPAMOTHO HCIOJIb30BATh
M3yUIEeHHBIH MOHATHIHBIN anmapaT U3y4aeMoro pasjena (GH3UKH U CONMPOBOXKAATH BBHICTYIUICHHE
Ipe3eHTanuel ¢ y9€ToM 0COOCHHOCTEH ayIMTOPHH CBEPCTHUKOB

MIPU BBIMOJIHEHUH yYeOHBIX MPOEKTOB M MCCIEAOBAaHUM (DU3MYECKHX MPOLIECCOB PACIPENeNiTh
00513aHHOCTH B Tpynri€e B COOTBETCTBHUU C MMOCTABJICHHBIMU 3aJavdaMu, CICAUTH 3a BbBINIOJTHCHUEM
1.21 IUTaHa JIeHCTBHI M KOPPEKTHPOBATh €ro, aJCKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIaa B
JESITENBHOCTD TPYIIITBI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aHMMOJICHCTBHE, TIPOSBIISII TOTOBHOCTD
paspemarb KOHGJIUKTbI

MNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC

Kon pa3aeja Koa 31emenTa HposepﬂeMble 3JIEMEHTBI COAECPKAHUSA

1 OU3MKA U EE POJIb B [TIO3HAHUM OKPYKAIOIIEI'O MUPA




Kopa pa3nena

Kox »i1emenTa

1.1

ITpoBepsieMble 3JIEMEHTHI COEPKAHUS

duzuka — HayKa O Mmpupoze. SIBnenust IMPpUPOABI. dusznyeckue SBICHUS: MCXAaHUYCCKUEC, TCIJIOBBIC, JJICKTPUYCCKHUE, MAIrHUTHBIC,
CBCTOBBIC, 3BYKOBBIC

Odusndeckne BenmnvuHbL. M3Mepenne ¢usmueckux BenmuuH. Ousmueckue npubdopsl. [lorpemHocTs u3MepeHnit. MexyHapoaHas

1.2
CHCTEMA €QUHUIL
L3 EctecTBeHHOHAYUYHBI METO/ MO3HAHMS: HAONIOJIEHHE, MMOCTAHOBKA HAYYHOTO BOIPOCA, BBUIBIDKEHHE THIIOTE3, SKCIIEPUMEHT IO
] MPOBEPKE THIIOTE3, 00BICHECHHE HAOII01aeMOT0 SIBICHHS
14 Onucanne GU3NICCKUX SIBICHUH ¢ TOMOIIBIO MOJIeIICH
IIpakTudeckue pabOTHI:
H3MepeHune paccTOsSHUM.
1.5 N3mepenne o0bEéMa )KUKOCTH 1 TBEPIOTO Tea.

OmnpeneneHne pa3MepoB MajbIX TEl.

V3MepeHue TeMneparypbl IpU NOMOIIHY KUIKOCTHOTO TEPMOMETpA U AATYMKA TEMIEPaTyphl

IMTEPBOHAYAJIbHBIE CBEAEHIA O CTPOEHWH BEIIIECTBA

2.1 CTpoeHre BelecTBa: aTOMbl M MOJIEKYJIBI, MX pa3Mepbl. ONbBITHL, JOKA3bIBAIONINE TMCKPETHOE CTPOCHUE BEIIECTBA
2.2 JBmKenne gyacTull BemecTBa. CBsi3b CKOPOCTH IBIDKECHHS YaCTHII C TEMITEpaTypoil. bpoyHOBcKkoe aBmkeHue, tuddy3us
2.3 B3anMopeiicTBre YacTHI] BENIECTBA: NPUTSHKEHNUE U OTTAJIKUBAHNE
24 ATperaTHbIC COCTOSHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M TBEPIABIX (KPUCTAUTMUECKHUX) TeNl. B3amMOCBS3b MEXIY
] CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHhIX COCTOSHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM
o) 2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJBI
[Ipaktudeckue paboOTHL:
OrneHka TuameTpa aToMa MeTOJIOM PAJIOB (C HCIONIb30BaHUEM (hoTorpaduii).
2.6
OnbITH 110 HAOIIOACHUIO TETNIOBOTO PACIIUPEHUS T'a30B.
OmBITH 10 00HAPYKECHUIO ICHCTBUSI CHJI MOJICKYIISIPHOTO TIPUTSDKCHUS
3 JIBDKEHUE U B3BAMMOJIEVICTBUE TEJI

3.1

| MexaHudeckoe JIBrbKeHre. PaBHOMEpHOE M HEpaBHOMEPHOE JBIKCHUE




Kopa pa3nena

Kox »i1emenTa

ITpoBepsieMble 3JIEMEHTHI COEPKAHUS

3.2 Cxopoctb. CpeiHss CKOPOCTh IPU HEPAaBHOMEPHOM JABHKEHHUH. Pacué€T myTH U BpeMeHH JBUKESHUS
13 SIBnenue uHepuuu. 3akOH MHepLuHU. B3auMozaelcTBUE TeN Kak IPUYMHA W3MEHEHMs CKOPOCTH JABMKEHMs Tell. Macca kak mepa
] WHEPTHOCTH TeNa
3.4 [InoTHOCTH BemecTBa. CBSA3b INIOTHOCTH C KOMMYECTBOM MOJICKYJ B €AMHHIIE 00bEMA BEllleCTBa
3.5 Cuna Kak XapakTepHCTUKa B3aUMOIEHCTBUS TEJ
3.6 Cuna ynpyroctu ¥ 3akoH I'yka. i3MepeHue cHiibl ¢ HTOMOIIBIO AHHAMOMETPa
3.7 SIBneHue TAroTeHus U cuia Tsbkectd. Crsla TShKEeCTH Ha Ipyrux rniuaHeTtax. Bec tena. HeBecomocTth
3.8 Cuna tpenus. TpeHne CKOJIhKEHHS U TPeHHE 1MoKosi. TpeHue B IpupoJie ¥ TEXHUKE
3.9 CroxxeHHe CHJI, HaPaBJICHHBIX 110 OJHOM NpsiMoii. PaBHOIEHCTBYOIIAs CUIT
[IpakTrueckue paboTHI:
{ OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBIKCHUS (IIApUKa B KHUJIKOCTH, MOAEIM SICKTPHUCCKOIO aBTOMOOMIS U Tak
3.10 nanee). OnpeaeneHue CpefHe CKOPOCTH CKOJIBXKEHUS OpycKa MM IIapuKa M0 HAKJIOHHOHM IIOocKocTH. OmpeaeneHue IIOTHOCTH
TBEpAOro Tema. ONBITH, TEMOHCTPUPYIOIINE 3aBUCHMOCTh PacTsHKEHUS (IedopManui) Npy>KHHEL OT IPWIIOKCHHONW CHIIBI. OTBITH,
JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHHsI OT Beca Tejla M XapakTepa CONPUKACAIOLINXCS TIOBEPXHOCTEHN
311 dusndeckue SABJICHUA B NPUPOAE: IPUMEPHI IBWKEHUSA C PA3IMYHBIMU CKOPOCTSMH B JKMBOH M HEXUBOW NPUPOAE, NEUCTBUE CUIIBI
] TPEHUs B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOIIIMITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KMJIKOCTEN M T'A30B

4.1 Jasnenne TBEpaoro Tena. CriocoObl YMEHBIICHNUS W YBEITHUICHHUS TABICHHS

4.2 JlaBienue raza. 3aBUCMOCTb JABJICHUS Ta3a 0T 00bEMa, TEMIIEPATyPhI

4.3 Ilepenaya maBneHus TBEPABIMU TeJIAMU, )KUJIKOCTSIMHU U razamu. 3akoH [lackamns. [THeBMaTnyeckue MalimHbl

44 3aBHCUMOCTb [JaBJCHUA >KUIAKOCTH OT TiyOmHBL. [Hapoctatndeckuii mapamokc. CooOrmiaronecs cocynsl. [ uapaBnndeckue
' MCEXaHU3MBI

45 AtMmocepa 3emuin U aTMocdepHoe NaBieHHE. [IpUYMHBI CYIIECTBOBaHUS BO3AYIIHOW 00onouku 3emumn. OnbiT Toppuuerniu.
] 3aBHCHMOCTh aTMOC(EPHOTO TABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI

4.6 W3mepenne atMmocdepHoro aasieHus. [Ipubops! st n3MepeHns aTMoc(hepHOro TaBICHUS

4.7 JleficTBre )KUAKOCTH ¥ ra3a Ha MOTPYKEHHOE B HUAX Tel0. BriTankuBaromas (apxuMeoBa) cuiia. 3aKoH ApxXuMena

4.8 IInaBanue Ten. Bo3myxomiasanue

4.9

[IpakTrueckue paboTHI:




Kopa pa3nena

Kox »i1emenTa

ITpoBepsieMble 3JIEMEHTHI COEPKAHUS

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTrpYKEHHON B KUAKOCTh YacTH Tena. OnpeesicHHe BhITATKUBAIOMICH
CUJIbI, NEUCTBYIOLIEH Ha TENO, MOTPyXKEHHOE B XKUIAKOCTh. [I[poBEepka HE3aBUCUMOCTH BBITAIKHUBAIOIICH CHIIBI, ACHCTBYIOIIEH Ha
TEJIO0 B KUJKOCTH, OT Macchl Teja. OMbITh, JEMOHCTPUPYIOUIUE 3aBUCHUMOCThH BBITAIIKUBAIOUIEH CHIIbI, IEHCTBYIOLIEH Ha TEIo B
JKUJKOCTH, OT 00bEMa MOTPYKEHHOH B KHUJIKOCTh YacTH Tela W OT IUIOTHOCTH JKUAKOCTH. KOHCTpyHpoBaHUE apeoMmeTpa WM
KOHCTPYHMPOBAHUE JIOJKHU U ONpeIeIeHIE €€ TPy301N0IbEMHOCTH

4.10

Du3ndecKkue SBICHUS B IPUPOJIC: BIMSIHAE aTMOC(EPHOTO JaBJICHHUS Ha )KMBOW OpraHu3M, IUIaBaHUE PhI0

4.11

TexHudyeckne ycTpoicTBa: COOOMAOMHNECS COCYOBI, YCTPOHWCTBO BOIONPOBOJA, THAPABIMYECKHN Ipecc, MaHOMETp, OapoMmerp,
BBICOTOMEP, NOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIITHOCTD, SHEPT U

5.1 MexaHndeckas pabora

52 Mexannueckass MOITHOCTD

5.3 ITpocThle MEXaHHU3MBI: pblyar, 6JOK, HAaKJIOHHAs MIIOCKOCTh. [1paBriIo paBHOBECHS phlyara

5.4 [IpyMeHeHue npasuia paBHOBECHS pbluara K 0JIOKY

5.5 «3o150TO0C MpaBmIoy MexaHUKH. KoadduimeHT mone3Horo neicTBrsi MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE

5.6 IToTeHnManbpHast SHEPTUH Tea, OTHATOTO Hal 3eMIIEH

5.7 Kunernueckast sHeprus

5.8 [TosHas MexaHu4yecKas 3Heprusi. 3aKOH U3MEHEHHs. U COXPaHEHHs] MEXaHNUeCKOH SHepruu
[IpakTrueckue paboThI:

59 . .
Omnpenenenre pabOTH CHIBI TPSHUS TIPH PABHOMEPHOM JIBIKCHHH Tejla [0 TOPU30HTANEHON OBepXHOCTH. VccnemoBanue yCcaoBuit
paBHoBecus poruara. Mzmepenne KITJ1 HaknoHHON nockocTu. M3ydeHne 3aKk0Ha COXpaHEHHUs] MEXaHUYECKOM SHEPTUH

5.10 DU3NUECKUE SIBICHUSA B IPUPOJIE: PhIUATrH B TEJIE YEIOBEKa
5.11 TexHu4Yeckre yCTPOHCTBa: phIdar, MOABIDKHBIN W HEMOABIDKHBIN OJIOKH, HAKJIOHHAS INTOCKOCTD, TPOCTHIE MEXAHU3MBI B OBITY

8 KIIACC




Kona pa3znena

Kox »i1emenTa

ITpoBepsieMbIe DJIEMEHTHI COAEPKAHNS

TEIIJIOBBIE SABJIEHUA
6.1 OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYECKOM TEOpHUH CTpOoeHHs BemiecTBa. Macca W pa3mepbl MoJieKysl. OIbIThI,
] IIOITBEPKAAIOIINE OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHOKHHETHUECKOH TEOPHU
6.2 Mo e TBEPJOTO, JKUIKOTO W Ta3000pa3HOT0 COCTOSHUM BenecTBa. Kprucrammndeckue u amopdHbIe Tena
6.3 OOBsICHEHHE CBOIMCTB Ia30B, XKUIKOCTCH M TBEPABIX TEI HA OCHOBE MOJOXKEHHH MOJNEKYJIIPHOKMHETHICCKOM TeOpUHI
6.4 CMaurBaHue 1 KaNUJUIIPHbIE SBICHUS
6.5 TemmoBoe paclIMpEeHNE U CKaTHE
6.6 Temneparypa. CBsI3b TEMIIEPATYPHI CO CKOPOCTHIO TETNIOBOTO IBIMKECHHUS YaCTHII
6.7 BryTpennsist sHeprusi. Crioco0b! H3MEHEHHS BHYTPEHHEH SHEpTuu: TEIIoNepeiadya i COBEPIICHNUE paboTh
6.8 Buas! Temionepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JIYUCHHE
6.9 KonnuecTBo TemaoThl. Y ienbHas TemI0éMKOCTh BeIeCTBa
6.10 Termmoo0MeH U TeIIOBOE PaBHOBECHE. Y paBHEHHE TEIUIOBOTO OaaHca
6.11 [InaBieHne u OTBEpIEBAHNE KPUCTAIUTMICCKUX BEIIECTB. Y IeTbHAs TETIOTA IUIABJICHUS
6.12 ITapoobpaszoBanue u kouaeHcanus. Vcmapenue. Kunenue. YaenpHas Temnora mapooOpa3oBaHUS. 3aBUCHMOCTb TEMIICPATYphI
' KHUIICHUS OT aTMOC(EPHOTo AaBICHHS
6.13 Biiaxxaocth Bo3yxa
6.14 DHeprus TOIINBA. Y IeJbHas TETI0Ta CrOPaHUs
6.15 [TpuHnMTBE! padoThl TeroBbIX aeurareneid KI1J1 terioBoro apuratesns. TerioBbie ABUraTeU U 3alUTa OKPY>KAIOLISH CPeIbl
6.16 3aKoH COXpaHEeHHsI ¥ PeBpalleHNs SHEPTHH B TEILIOBBIX MPOIeccax
[IpaxTuueckue paboOTHI:
OnbITE IO OOHAPYXKEHUIO ASUCTBUS CUII MOJIEKYJIIPHOTO TIPUTSKEHUSL.
6.17 OnbITH IO BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WIIK caxapa.

OIEBITHI IO Ha6J'I}O,7leHI/IIO TEIIJIOBOTO paCIIMPEHUS Ira30B, JKUIKOCTEN 1 TBépL[I)IX TCII.

OnpeneneHre JaBJICHUS BO3IyXa B Oa/IOHE IITPHIIA.




Kona pa3znena

Kox »i1emenTa

ITpoBepsieMbIe DJIEMEHTHI COAEPKAHNS

OHI)ITLI, JACMOHCTPUPYIOIIIUEC 3aBUCUMOCTDb JaBJICHUS BO3yXa OT €ro 00BéMa u HarpeBaHus WU OXJIAKICHUA.

[IpoBepka runoTe3bl TMHSHHOW 3aBUCUMOCTH JITMHBI CTOJIOUKA KHUIKOCTH B TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphl.

HabmoieHne n3MeHeHNsT BHYTPCHHEH SHEpPTUH Tella B pe3ynbTaTe TeIuonepeadd U paboThl BHEIIHUX CHUIL.

Uccnenopanue siBieHus TeruiooOMeHa MpH CMEMIMBaHUM XOJIOJHON M rOpsYei BOJIBL.

Onpe):[eneHI/Ie KOJIM4YE€CTBA TCIJIOTHI, ITOJIYYECHHOI'O BOIIOI7[ npu TEII000MEHE C Harpe€TbiM METAJNIMICCKUM HUITUHAPOM.

Or[pez[eneHHe yI[eHLHOfI TEMI0EMKOCTH BEIIECTRA.

HccaenoBanue nponecca uCIapCHus.

Or[pez[eneHHe OTHOCHUTEIHHON BIQXKHOCTHU BO3ayXxa.

Onpez[eneHHe YZ[GHLHOfI TCIIJIOTHI IJIABJICHU JIbJaA.

6.18

dusnyeckue SBICHUS B Opupoac: MOBEPXHOCTHOC HATSIKCHUC W KAIIWJUIAPHBIC SABJICHUA B MPUPOAC, KPUCTAJUIBI B HNPHUPOAC,

n3nyyenue ConHIa, 3aMep3aHre BOJJOEMOB, MOpCKHE OpU3bl; 00pa3oBaHHE POCHI, TYMaHa, HHesl, CHera.

6.19

Texauyeckue yCTpOﬁCTBaZ KanmnuJJIgpbl, MIPUMCEPBI UCITIOJIB30BaHUA KPUCTAJIIIOB, JKMIKOCTHBIN TEPMOMETP, AAaTHUK TEMIICPATYyphI,

TECPMOC, CUCTEMA OTOIJICHHUA JOMOB, TUTPOMCTPLI, ICUXPOMCETP, I1apOBast Typ6I/IHa, JABHUTATCJIb BHYTPCHHET'O CTOPAHUS.

OJIEKTPUYECKHWE U MATHUTHBLIE ABJIEHUA

7.1 DnexTpusaiys Tel. J[Ba poaa dIEKTPUUECKUX 3apsI0B

79 BsaumogeiictBue 3apskeHHBIX Teld. 3akoH KynoHa (3aBUCHMOCTB CHJIBI B3aUMOZACHCTBUS 3apsDKEHHBIX Tl OT BEJIUUUHBI 3api0B U
] PacCTOSTHHS MEXKTy TEIAMH)

73 Onexrpuyeckoe moinie. Hampspk€HHOCTH  DIEKTPHUECKOTO IO,  [IpHHITNIT  CYTICpHIO3HMIIMM  AJIEKTPUYECKUX Toied (Ha
] KauyeCTBEHHOM YPOBHE)

7.4 Hocurenu sriekTpryuecKkux 3apsiioB. DlIeMeHTapHbIN dekTpuueckuii 3apsia. Ctpoenue atoma. [IpoBOAHUKY M TUAJIEKTPUKH

7.5 3aKoH COXpaHECHUS NEKTPUICCKOTO 3apsaa

7.6 DJIEKTPUIECKUH TOK. Y CJIOBHSI CYIIECTBOBAHMS DJICKTPHUECKOTO TOKA. VICTOYHHKY OCTOSIHHOTO TOKa

7.7 JlelicTBUS DIIEKTPUUYECKOTO TOKA (TEMJIOBOE, XMMUYECKOE, MATHUTHOE). DJICKTPHUECKUH TOK B )KUIKOCTSX U ra3ax




Kona pa3znena

Kox »i1emenTa

ITpoBepsieMbIe DJIEMEHTHI COAEPKAHNS

7.8 Onexrpuyeckas nenb. Cuiia Toka. DIIEKTPUUECKOE HAIPSHKEHHE
7.9 ConpoTuBIeHHE NPOBOJHIKA. Y AeTbHOE CONPOTHBIICHHE BEIIECTBA
7.10 3akoH Oma 1715 ygacTKa e
7.11 [TocnemoBaTenbHOE M MapaIeIbHOE COSTMHEHNE TPOBOTHIKOB
7.12 PaboTa 1 MOIITHOCTH 3JIEKTpUYecKoro Toka. 3akoH Jkoyns — JleHna
7.13 DJEeKTpUYECKHE IIEITH U TOTPEOUTEIH IICKTPHUUECKON 3Hepruu B ObITY. KopoTKoe 3aMbIKaHue
7.14 ITocTosiHHBIE MarHuThl. B3anMoaelcTBHE MOCTOSHHBIX MarHUTOB
7.15 MarsuTHOe nosie. MarHuTHoe 1oJie 3eMJId ¥ ero 3HaueHue sl )KU3HU Ha 3emiie
7.16 OmnsiT Dpcrega. MarHuTHOE T0JIe 3IIEKTPHIECKOro Toka. IIpuMeHeHne AIeKTPOMarHuToB B TEXHUKE
717 JeiicTBUE MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATENb MTOCTOSHHOTO TOKa. Mconbp30BaHue 3JIEKTPOABUTaTeNeH
' B TEXHHYECKHUX YCTPOMCTBAX U Ha TPAHCIOPTE
7.18 Omnsitel Dapages. SBnenne snexTpoMaranTHON nHAYKIWH. [IpaBuino Jlenma
7.19 DnekrporeHeparop. CrocoObl MOTYUYCHHS DISKTPHUECKON SHEPTHU. DIICKTPOCTAHIIMN Ha BO30OOHOBJIIEMBIX HCTOYHHKAX DHEPTHU
[IpakTrueckue paboOTHI:
OmbITHI 110 HAOMIOCHHUIO SJICKTPH3ALUH TNl HHAYKIIUCH U TP COPUKOCHOBEHHH.
UccnenoBanue neHCTBHSI SIEKTPUUSCKOTO OIS HA TPOBOJAHUKU U TUDIIEKTPUKH.
COopxka 1 mpoBepka paboThl NMEKTPUIECKOHN 1IETTH TOCTOSHHOTO TOKA.
7.20 W3MepeHue u peryiupoBaHUe CUIbI TOKA.

N3mepeHure u peryaupoBaHnue HaNPsHKEHUS.

I/ICCHGIIOBaHI/Ie 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETO Y€PE3 PE3UCTOP, OT COIIPOTUBJICHUA PE3UCTOPA U HAIPSIIKECHUS HA PE3UCTOPC.

OHI)ITBI, ACMOHCTPHUPYIOINE 3aBUCUMOCTD JICKTPUYCCKOI'0 COMPOTUBJIICHUS MPOBOAHHKA OT €0 AJIMHBI, IIOIAANW MOIICPEYHOTO

CCUYCHUs U MaTCpuUaa.




Kopn pa3znena Kopn 3s1emenTta IIpoBepsieMble 3JIEMEHTHI COEePKAHUS

[IpoBepka npaBuia cloKeHUs HAPSHKEHUI IpU MOCIIE0BATEIbHOM COETUHEHUH IBYX pe3ucTopoB. [IpoBepka mpaBuia JijIsl CHIIbI
TOKa TIpH MapajuieIbHOM COSAWHEHHWH pe3ucTopoB. OmpeneneHue padOTHl  AIIEKTPUYECKOTO TOKA, HAYIIEro depes
pesucrop. OnpeneneHne MOIHOCTH MICKTPHUECKOTO TOKA, BBIICIIEMON Ha pesucrope. MccnenoBanne 3aBHCUMOCTH CHIJIBI TOKA,
UAYyUIeTo dYepe3 JIaMIouykKy, OT HanpsokeHus Ha Hel. Omnpenenenune KIIJI wHarpeBartens. MccnenoBaHue MarHUTHOTO
B3aUMOJCUCTBHS IIOCTOSHHBIX MATHUTOB. V3yueHHe MAarHUTHOTO TIOJS IIOCTOSIHHBIX MArHHTOB IIPH UX OOBCAWHCHUH
U pazneneHuu. UccnenoBanne JEUCTBUSL DIEKTPUUECKOTO TOKA HA MArHUTHYIO CTpenky. OmBITBI, JIE€MOHCTPHUPYIOIIHE
3aBHCUMOCTb CHJIBI B3aWMOJICHCTBHA KaTyIIKA C TOKOM M MarHuTa OT CHJIBI TOKa M HampaBlIeHUs TOKa B Karyluke. M3yueHue
JIEHCTBHS MAarHUTHOTO TIOJISl HA TTPOBOHUK ¢ TOKOM. KoHCcTpynpoBanue u uzydenue pabotel anekTpoasurareis. smepenne KITJ1
SHGKTpOZ[BHFaTGHLHOﬁ YCTaHOBKH. OnEBITH 1O HUCCIICAOBAHHUIO ABJICHUA BHGKTpOMaFHI/ITHOﬁ WHAYKIUHA: UCCIICAO0BAHUC W3MCHEHHI

SHAYCHUS 1 HAIIPABJICHHUA MHAYKIIMOHHOI'O TOKA

dusnyeckue SBICHUS B npupoae: 3JICKTPUICCKUEC SIBJICHUA B aTMOC(l)epC, QJICKTPUYCCTBO JKMBBIX OPraHU3MOB, MarHUTHOC II0JIC

7.21
3emiu, apetic TOIHCOB, POJIb MATHUTHOTO TOJIS JUIS )KU3HH Ha 3eMiie, TOJISIPHOE CHSTHHUE
TexHuueckue yCTPOWCTBA:  DIIEKTPOCKON, aMIEpPMETpP, BOJIETMETP, peocTaT, CUETUYMK DIEKTPUUECKOH  JHepruw,
7.22 AIIEKTPOOCBETUTEIbHBIC NPHOOPHI, HArpeBaTEIbHBIC  AJNEKTPONPHOOPH  (IPHUMEpPHI), AIIEKTPUYECKUE IPEIOXPAHHUTEIH,
AJIGKTPOMATHHUT, 3JICKTPOJIBUTATEIh MOCTOSHHOTO TOKA, TeHEPATOP MOCTOSTHHOTO TOKa
9 KUIACC
Kog paznena Kon snementa IIpoBepsieMble 371EMEHTBI COAEPKAHUS
MEXAHWYECKUE ABJIEHUA
8.1 Mexanndeckoe ABmkeHne. MarepuanbHas Touka. CucreMa oTcuéra
8 8.2 OTHOCUTEITBHOCTh MEXAaHUYECKOTO ABHKEHUS
8.3 PaBHOMEpHOE MPSIMOIMHEHHOE JIBUYKEHUE
8.4 HepaBHoMmepHOe npsAMosiMHEHOe IBHKeHHe. CpeHssl U MTHOBEHHAs CKOPOCTh Tella P HEPAaBHOMEPHOM JIBUKECHUU




8.5

Yckopenue. PaBHOyCKOpEeHHOE NPSMOJIMHEHHOE JBI)KEHUE

8.6 CsobOopanoe magenue. OneITel [ annes
8.7 PaBHOMepHOE nBHXKEHUE 110 OKpYKHOCTH. [leproa u wacrtora oOpaimieHus. JIuneliHas U yrioBas ckopocTh. LleHTpocTpeMuTensHOe
' YCKOPEHHE

8.8 ITepsriii 3akoH HproToHA

8.9 BTropoii 3akon HeroToHa

8.10 Tpetuii 3axon HeloToHa

8.11 [TpuHIMN CYNIEepIO3UINH CHUTT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuila TPEHHs CKOJIBKEHMS, CUJIa TPEHMS TOKOs, APYTHe BUIbI TPEHUS

8.14 Cuia TsHKECTH U 3aKOH BCEMHPHOTO TATOTCHHUs. Y CKOPEHHE CBOOOIHOTO IaICHHUS

8.15 JiBmwxeHue nuader BOkpyr CoinHna. IlepBas kocmuueckas ckopocTs. HeBecoMoCTh U nieperpysku

8.16 PaBHOBecHe MaTepUaAIbHOM TOYKH. AOCOIIOTHO TBEPAOE TEIIO

8.17 PaBHOBecHe TBEPIOTO Tella ¢ 3aKpeIIEHHON 0cbhlo BpamieHus. MoMeHT cuiibl. LleHTp TshkecTn

8.18 Nwmnynse Tena. U3menenne nmmyssca. UMmynbe cuis

8.19 3aK0H COXpaHEHHUS UMITYJIbCa

8.20 PeakTtuBHOE JBMIKCHUE

8.21 Mexanundeckasi paboTa ¥ MOIITHOCTh

8.22 PaboTa cui TsxecTH, ynpyrocTu, TpeHus. CBsi3b SHEPruu U padoThl

8.23 [ToTeHmnanbHas SHEPTUs TeNa, MOJAHATOTO Ha/l MOBEPXHOCTHIO 3eMITH

8.24 [ToTeHanbpHass SHEPTUsl CKATON NPYKUHBI

8.25 Kunernueckas sueprus. Teopema 0 KUHETUYECKON 3HEPIrUU

8.26 3aK0H COXpaHEHUs MEXaHNYECKON YHEPTHHI
ITpakTuueckue paboTHI:
Ompenenenne cpeqHe CKOPOCTH CKOJBKEHHS OpycKa WM OBIDKCHMS MIapHKa M0 HAKIOHHOH IuIockocTH. OpenencHne yCKOpeHUs
TeJa MU PaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIIOHHOM TJIOCKOCTH.

8.27 HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IIPY PaBHOYCKOPEHHOM JIBIKEHUH 0€3 Had9albHONH CKOPOCTH.

ITpoBepka rUIIOTE3BI: €CIIM NMPHU PAaBHOYCKOPCHHOM JIBIDKEHHM 0€3 HaualbHOW CKOPOCTH ITyTH OTHOCSTCSI KaK psif HEUETHBIX YHCET,
TO COOTBETCTBYIOLIUE ITPOMEKYTKH BDEMEHH OJMHAKOBBI.

HccaenoBanue 3aBUCUMOCTH CHUJIbI TPEHUSA CKOJIBXKXCHHUS OT CHJIBI HOPMAJBLHOI'O JABJICHUS. Onpe,ueneHI/Ie KO3(1)(1)I/IIII/I6HT8. TPCHUA




ckonpkenus. OnpenencHre KECTKOCTH MpyKuHBL. Onpenenenne padOTHl CHIIBI TPEHHS P PaBHOMEPHOM ABIDKCHHH Tella IO
TOPU3OHTANBHOM MOBEepXHOCTH. OmpeaeieHue paboThl CUJIBI YIPYTOCTH MPH MOABEME TPY3a C UCIOIb30BAHUEM HEMOIBHKHOTO M
MOABUYKHOT'O OJIOKOB

dusnyeckue SIBICHUS B npupoac: NpUJIMBbI U OTJIWBBI, IBUKCHHUC IIJIAHCT ConHeyHoM CHUCTCMbI, PCAKTUBHOC IABHUXXCHUC JKHUBBIX

8.28
OpraHu3MOB

8.29 TexHHueCKHe YCTPOHCTBA: CHUAOMETP, JATYUKH MOJIOXKEHUS], PACCTOSIHUS M YCKOPEHHUSI, PAKETHI

MEXAHUWYECKUE KOJIEBAHIS Y BOJIHbI

9.1 KonebarenpHoe nBmkenue. OCHOBHBIE XapaKTEPUCTHKHU KOJICOAHUI: IEPUOJI, YaCTOTa, AMILIUTY A

9.2 MateMaTuieckuid M PYKUHHBIN MasTHUKH. [IpeBpaliieHrne SHEpruu py Koie0aTeIbHOM JIBYKESHUH

9.3 3aryxatoue konebanus. BoiHykeHHbIE KoJebaHus. Pesonanc

9.4 Mexanndeckre BonHBI. CBOMCTBAa MEXaHHMYECKHX BONH. [IpomonbHBIE W TOTepedHbIe BOJHBL. J[TMHA BOJHBI U CKOPOCTH €&

] pacrpocTpaHeHHs. MexaHndecKre BOJIHEI B TBEPIOM TeJle, CCHCMIYECKIE BOIHBI

9.5 3ByK. 'poMKOCTB 1 BbICOTa 3BYKa. OTpakeHHE 3ByKa

9.6 WNHubpa3Byk U yIbTpa3ByK
[IpaxTuueckue paboOTHI:

9

OmpeneneHne 9aCTOTHI U IIEpHOIa KOJIEOaHU MaTeMaTHIeCKOTO MasTHHIKA.

9.7 OnpeneneHue YacToTHl U EpUoAa KoJIeOaHUH NPY>KUHHOTO MasiTHUKA
HccnenoBanue 3aBUCHMOCTH TEpHOAa KOJNEOaHWI MOABEUICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTHU. VccriemnoBaHue 3aBUCHMOCTH
nepuoja KouedaHui mpy>KMHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka He3aBUCUMOCTH MepHoa KosebaHuit rpysa, MoIBEIIeHHOTO
K HUTH, OT MaccChl Ipy3a 1 KECTKOCTH NPYKUHBL. MI3MepeHne yCKopeHHs CBOOOIHOTO MaaeHNUs

9.8 du3ndeckue SBICHUS B IPUPOC: BOCHPHUITHE 3BYKOB KHBOTHBIMH, 3eMJICTPSICCHHE, CEHCMUYECKUE BOJTHBI, ITyHAMH, 3X0

9.9 TexHu4eckne yCTporCTBa: IX0JIOT, HCIIOIb30BAHUE YIbTPa3ByKa B OBITY U TEXHUKE

SJIEKTPOMATHUTHOE ITTIOJIE 1 3JIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DIEKTPOMATHUTHOE TOJIe. DIEKTPOMArHUTHBIC BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJTH

10.2 [IIxana 371eKTpPOMarHUTHBIX BOJH

10.3 DnekTpoMarHuTHast npupojia ceerta. CKopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA

10 IpakTHyecKue paboTHI:

10.4
V3ydeHne cBOMCTB 3JICKTPOMArHUTHBIX BOJH C IIOMOIIIBI0 MOOMIIBHOTO Teaedona

10.5 Du3nuecKue sIBJICHUS B IPUPOIE: OHOJIIOTHYECKOE IEHCTBHE BUANMOTO, YIbTPa(hHOIETOBOTO H PEHTI€HOBCKOT0 U3TyUYeHHA

10.6 TexHuueckne yCTPONHCTBA: CTIOIB30BAHNE DJICKTPOMArHUTHBIX BOJIH JUISI COTOBOW CBSI3H




CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBeta. ICTOUHHKY cBETa
11.2 [IpsiMosMHEHOE pacIPOCTPAHEHHE CBETA
11.3 Otpaxenue cera. Ilmockoe 3epkano. 3aKOH OTpaXKeHHs CBETa
11.4 [Ipenomienne cBera. 3akoH npenomieHus ceeta. [lonHoe BHyTpeHHEE OTpakeHHE CBETa
11.5 JIunza. Xox nydeit B IMH3E
11.6 OnTuyeckas cucTema Qoroanmnapara, MUKPOCKOIIA U TEJIECKOTa
11.7 I'1a3 kak onTuyeckas cucteMa. biM30pyKkocTh U 1aJIbHO30PKOCTh
11.8 Paznoxxenue 6enoro ceta B criekTp. OnbIThl HpioToHA. CliojkeHHe CIEKTpaIbHBIX 1[BETOB. Jlucnepcus ceera
[IpakTrueckue padboOTHI:
HccnenoBanue 3aBUCUMOCTH yTila OTPasKEHUS] CBETOBOI'O JIy4a OT yTJia aJeHusl.
1 W3yueHne xapaKTepUCTUK H300paKeHHS IIPEIMETa B ITIOCKOM 3epKaJe.
HUccnenopanue 3aBUCHMOCTH yTI1a IPEJIOMIICHHUSI CBETOBOTO JIy4a OT yTJjla MaJCeHUs Ha TPaHUIle «BO3IYX — CTCKIION.
11.9
[Tomyuenune n3o6pakeHUi ¢ MOMOIIBIO COOMPAOLIEH JTUH3BL.
Ompenenenne GOKyCHOTO PACCTOSIHUS M ONITHYECKOI CHITBI COOMPAIOIICH JINH3HI.
OnBITH IO PA3NIOKEHUIO OEI0ro CBeTa B CIEKTP.
OmBITHI IO BOCTIPUSITHIO I[BETA IIPEIMETOB IIPH MX HAOIIOACHUH Yepe3 [IBETOBBIC (PHIBTPHI
1110 Qdusnueckue sBiIeHUsA B mpupoje: 3atMeHus Conxua u JIyHBI, BeTa Tej, ONTUYECKHE sIBIEHUS B arMmocdepe (LBeT Heba,
' pedpakius, pagyra, MUpax)
11.11 TexHUYecKre YCTPOHCTBA: OUYKH, IEPHCKOIL, ()OTOAIIIAPAT, OINTHICCKUE CBETOBOIBI
KBAHTOBBIE ABJIEHU A
12.1 OnbiTel Pezepdopna u nmnanerapHas Mojens atoma. Mogenb atoma bopa
12.2 Hcnyckanue u nornonieHue ceeta atroMmoM. KBauThl. JInHeyaTble CrieKTpbl
12 12.3 PannoakTuBHOCTh. Ab(a, OeTa- U raMMa-U3IydeHUs
12.4 Crpoenue aToMHoro saapa. HykioHHas Mogens aToMHOro siapa. M30Tonsl
12.5 PannoaktuBHbIe nnpeBpamieHusd. [lepron nogypacnasa aToOMHBIX siiep
12.6 S nepHble peakiiny. 3aKOHBI COXPAHECHUS 3aPSIOBOTO ¥ MACCOBOTO YHCET




12.7 DHeprusi CBsI3M aTOMHBIX siyiep. CBsI3b MacChl M SJHEPTHH

12.8 Peaknuu cuntesa u nenenus suep. Mcrounnku sHeprun ConHIa U 3BE3 N

12.9 S nepuas sHepreTuka. JleicTBHE paOaKTUBHBIX W3ITYYCHUN Ha )KMBBIC OPTraHNU3MBbI

[IpaxTrueckue paboOTHI:

Habiroieare CIUTOIHBIX U IMHEHYATHIX CIIEKTPOB M3y ICHUS.

12.10
Hccnenosanue TPEKOB: U3MEpeHHE SHEPTUH JaCTHIIBI

0 TOPMO3HOMY IyTH (110 oTorpadusim).

W3mMepeHue pagroakTUBHOTO (hoHa

1211 dusndeckne SIBICHAS B IPUPOJIC: €CTECTBCHHBIA PaJHOaKTHBHEIN (OH, KOCMHYICCKUE JIydH, PAJHOAKTHBHOE U3ITyUYCHHE TIPUPOTHBIX
' MUHEPAJOB, IEHCTBHE PaIMOAKTUBHBIX U3JIyU€HUI Ha OPraHUu3M 4eJOBeKa

12.12 TexHu4ecKkne yCTpoHCTBa: CIEKTPOCKOI, MHIAWBUAYAIbHBIN JO3UMETp, Kamepa Bunbcona

IPOBEPSEMBIE HA OI'3 110 ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITIPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS
NpoBepsieMoro OCBOCHMS OCHOBHO# 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00111ero
TpeOOBaHUS o0pasoBanus Ha ocHoBe PI'OC

[lormmanne pomn GU3MKA B HAaydHOH KapTUHE MHPA; CPOPMUPOBAHHOCTH 0a30BBIX
MPENCTaBICHU O 3aKOHOMEPHON CBSI3M U MO3HABAEMOCTH SIBIIGHHI MPHUPOIBI, O PpOIHU
JKCIIEpUMEHTa B (U3UKE, O cUCTeMOOOpa3ymomeil poian GU3NKA B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH, 00 SBOJIONMH (PU3NYECKUX 3HAHUHM M WX POJIU B IICTIOCTHOM
€CTECTBEHHOHAYYHOW KapTHHE MHpPA, O BKJIAJC POCCHIICKUX U 3apyOCKHBIX YUEHBIX-(PH3UKOB

B Ppa3BUTUC HAYKH, 00BSICHCHUE IIPOLCCCOB OKPYXKAIOIICTO MHpd, Pa3BUTUC TEXHUKHU U




Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeMETHBIM pe3y/ibTaTaM 0a30BOr0 YpPOBHS
OCBOCHHS OCHOBHOI1 00pa30BaTeJbLHON MPOrPaMMbl OCHOBHOI'0 0011Ero
o0pasoBanus Ha ocHoBe PI'OC

TEXHOJIOT U

3HaHUA O BUAAX Marepud (BEIIECTBO M IOJIE), O ABIKEHUH KaK crocobe CyIecTBOBaHUS
MaTepud, 00 aTOMHO-MOJICKYJISIPHOH TEOPHH CTPOCHHS BEIIECTBA, O (PU3MUCCKON CYIIHOCTH
SIBIICHAN TPUPOIBI (MEXaHUYECKUX, TEIDIOBBIX, JJIEKTPOMATHUTHBIX W KBAaHTOBEIX); YMEHHE
pasnuuaTh SBIEHHS MO OINHCAHMIO HX XapaKTepHBIX CBOICTBU Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONIMX JaHHOe (U3NYECKOe SBIICHHE; yMEHHE pAclo3HaBaTh MPOSIBICHUE
W3yYCHHBIX (U3WYECCKUX SIBICHUH B OKPY)KAIOIIEM MHpPE, BBIACISISI WX CYIICCTBEHHEIC
CBOMCTBA (TIPU3HAKN)

BrnageHnue ocHOBaMHM TOHATUHHOTrO amnmapaTa ¥ CHUMBOJHYECKOTO f3bIKa (U3UKH U
WCTIOJIb30BAHNE HMX JUIS PEIICHHS y4eOHBIX 3aJay; yMEHHE XapaKTepu30BaTh CBOMCTBa Tell,
(U3MUECKIE SBICHIS U MPOIIECCHI, HCIONB3Ys PYHIAMEHTAIBHbBIC H SMIHPHUICCKHE 3aKOHBI

YMeHHe OIHUCHIBaTh HN3YUYCHHBIC CBOWiCTBA Tel H (bnsﬂqecxne SABJICHUS, WCIOJb3Yys

(huznYecKre BeTMUNHBI

Brnagenue ocHOBaMM METONOB HAy4YHOIO MO3HAHUSA C Y4€TOM COOJIOAECHUS MPaBUI
Oe3omacHoro Tpyna: HaOmoneHue prU3nIecKux SABICHUNI:

YMEHHE CaMOCTOSITEIBHO COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY W3 JaHHOTO Habopa
000pyHOBaHUS IO WHCTPYKIMH, OIHCHIBATH XOJ OIBITA U 3alUCHIBATH €T0 PEe3yNBbTATHI,
(hopMyTUpPOBATH BHIBOJIBI;

MIPOBEICHHE TIPSIMBIX M KOCBECHHBIX M3MEPEHUH (M3MYCCKUX BEIMYMH: YMEHHUE IUIAHUPOBATh
HU3MEpPEHHs, CaMOCTOSATENFHO COOMPATh JKCICPUMEHTANBHYIO YCTaHOBKY II0 HHCTPYKIUH,
BBIUMCIIATh 3HAYECHHWE BEJIMYMHBI W aHAJIU3UPOBATh MOJYYEHHbIE PE3yJbTaThl C YYETOM
3aJJaHHOM TTOTPEUIHOCTH Pe3yIbTaTOB H3MEPEHNUIl;

MPOBEJICHUE HECJIOXKHBIX SKCIEPUMEHTAJbHBIX HCCIEJOBAHUN; CaMOCTOATENIBHO COOMpaTh
9KCIIEPUMEHTAIFHYIO YCTAaHOBKY M MTPOBOJIUTH MUCCIIEOBAaHUE TI0 MHCTPYKIIMH, MIPEJCTABIATh
MIOJTyIECHHBIC 3aBUCUMOCTH (PM3WYECKUX BEIMYMH B BHIC TaOMUI W IpaduKOB, YUUTHIBATH
MIOTPELTHOCTH, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIeI0BaHUS

[NonnMaHue xapakTepHBIX CBOMCTB (PU3NUECKUX MoJiesel (MaTepraibHas TOYKa, aOCONIOTHO
TBEPJIOE TEJO, MOJEIN CTPOCHUS Ta30B, JKUJKOCTEH M TBEPABIX Tell, IUIaHETapHAs MOJCIb




Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeMETHBIM pe3y/ibTaTaM 0a30BOr0 YpPOBHS
OCBOCHHS OCHOBHOI1 00pa30BaTeJbLHON MPOrPaMMbl OCHOBHOI'0 0011Ero
o0pasoBanus Ha ocHoBe PI'OC

aToMa, HYKJIOHHAas MOJENb aTOMHOTO s/pa) U yMEHHE IMPUMCHATh UX U1 OOBSICHEHHUS
(hM3HYECKHUX TPOLIECCOB

YMeHne OOBACHITH (PU3NUECKUE TPOIECCHl W CBOWCTBA TEJN, B TOM YHCJIC M B KOHTEKCTE
CUTyallil MPaKTHUKO-OPUEHTHPOBAHHOIO XapaKTepa, B YaCTHOCTH, BBIABIATH MPUYUHHO-
CJICJICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHUE C OMOPOIl Ha U3yueHHbIE CBOMCTBA (PU3HUECKUX
SBIICHUH, (DU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICTIH

YMeHue pemath pacuyéTHele 3amaun (Ha 0aze 2 — 3 ypaBHEHHWH), HCIONB3Yysl 3aKOHBI U
(bopMyJbl, CBs3bIBaOIne (DU3MYSCKHUE BEIUYMHBI, B YaCTHOCTH, 3alUCHIBATH KPATKOE
YCIOBUE 3aJayd, BBIABIATH HEAOCTAIONIMC JAaHHBIC, BHIOMpPATh 3aKOHBI M (HOPMYIIBL,
HEoOXOoMMBIC [T €€ pelIeHMs, UCIOIb30BaTh CIPABOYHbIC JAHHBIC, IPOBOAUTE Pacu&Thl U
OLICHUBATh PEATUCTHYHOCTh MONYYCHHOTO 3HA4YCHHS (U3WYECKOl BEIMYHMHBI; yMEHHE
OIPE/ICISATh PA3MEPHOCTh (DH3MUECKON BEIUUMHBI, TONYICHHOM MPH PEIICHUH 331341

YMeHne XapakTepu3oBaTh NPUHLMIBLL ACHCTBUS TEXHUYECKHUX YCTPOMCTB, B TOM 4YHCIE
OBITOBBIX NPHUOOPOB, W NMPOMBIIUICHHBIX TEXHOJOTHYECKHX MPOLECCOB IO HX OIHCAHHUIO,
UCTIONB3YS 3HAHWA O CBOMCTBaxX (HM3WYECKHX SABICHHH M HEOOXOXUMBIE (H3HYECKHe
3aKOHOMEPHOCTH

10

YMeHHe WHCIONb30BaTh 3HAHUSA O (DU3MYECKUX SIBICHUSAX B IOBCEIHEBHOH JKM3HHU JUIA
obecrieueHNsT 0€30IMaCHOCTH TPU OOpaIICHUH ¢ OBITOBBIME HPUOOpAMH U TEXHHUYCCKUMU
YCTPOUCTBAMH, COXPAaHEHUs 3J0POBBS U COOMIOJCHUS HOPM 3KOJOTMYECKOTO MOBENCHHS B
OKpY’Kalolllel cpejie; MOHMMaHHWE HEOOXOJUMOCTH IMPUMEHEHHUS IOCTHKCHUH (QU3UKU H
TEXHOJIOTHH VISl PAaIIMOHATIBHOTO IPHPOIOIOIH30BAHS

11

OmepIT MOKCKa, PeoOpa30BaHuUs U MPEICTaBICHI HHPOPMAIUH (PH3HIESCKOTO COACPIKAHMUS C
HCIONb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN; YMEHHE OLIEHUBATh
JIOCTOBEpHOCTh ~ TMONYyYeHHOH  WHGOpMAIMM HA  OCHOBE  HWMEIOIIMXCS  3HAHUK U
JOTOJTHUTEIBHBIX MCTOYHUKOB; YMEHHE HCIIOJIH30BaTh NPH BEHIIOJHCHUN yUEOHBIX 3aTaHUMA
HAYYHO-TIOMYJLIPHYIO JIHTEpaTypy (HU3WYEeCKOro COMepIKaHUs, CHpPAaBOYHBIE MAaTEpHAbI,
pecypcbl cetu MHTepHET; BlajeHne 0a30BbIMH HaBBIKaMU IpeoOpa3oBaHusi WHPOpPMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B JPYTYyI; YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE H
yCTHBIC COOOIICHNS HA OCHOBE MH(OPMAITHH M3 HECKOJIBKIX HCTOYHUKOB




HNEPEYEHDb 3JIEMEHTOB COJAEPKAHUWS, IPOBEPAEMBbIX HA OI'D I10 ®U3HUKE

Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS
1 MEXAHWYECKHUE ABJIEHUA
1.1 | Mexanuueckoe npikeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD IBUXKEHHUS
12 PaBHOMepHOE U HepaBHOMepHoe nBmkeHHE. CpenHsas ckopocTs. Popmyisa Uil BBIYMCICHUS CpegHEU
' ckopocTu: v = S/t
PaBHOMepHOE mNpsIMONMHENHHOE [BIDKEHHE. 3aBHCUMOCTb KOOPJAMHATBHI Tela OT BPEMEHH B Cllydae
PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKEHHUS:
13 | x(f)=x,+v[t
I'papuxu 3aBUCHUMOCTH OT BpPEMEHU IS IPOEKLUN CKOPOCTH, IPOEKIUH NepeMEIIeHUs], ITyTH, KOOPAUHATEI
IIPY pAaBHOMEPHOM NPSIMOJUHENHOM JBHKEHHU
3aBUCUMOCTb KOOPJHMHATHI T€JIa OT BPEMEHHU B ClIy4ae PABHOYCKOPEHHOT'O MPSIMOIMHEHHOTO JBHKCHUS:
£
S =v,, #1+a, * 3
1.4
@opMynbl A7 [OPOEKIMU TEPEMEINEHMs, NPOEKUUH CKOPOCTH M IPOEKUUH YCKOPEHUs MpH
PaBHOYCKOPEHHOM NPSIMONUHEHHOM JBUKECHUU:




Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
E‘E
5. =y, -t+a, 3
U.\'('f) =Upy T4, L,
a.(f) =canst,
= 3
v, — " =2a.s
2x 1x i §
I'paduxku  3aBHCHMOCTH OT BpPEMEHH Ul TPOCKIMM YCKOPEHHS, IPOCKIHU CKOPOCTH, IPOCKIUH
nepeMeleHUs, KOOPAUHATHI IPH PABHOYCKOPEHHOM MPSIMOJUHEHHOM JBUKEHUU
CBoOogHoe nageHue. GopMynbl, OMUCHIBAIOIINE CBOOOAHOE MAaJCHHUE TeNa MO BEPTUKANIU (ABMXKEHUE Tena
1.5 | BHU3 WM BBEpX OTHOCHUTEIBHO MOBEPXHOCTH 3eMiH). I'paduku 3aBUCHMOCTH OT BPEMEHM AN IMPOCKLUH
YCKOPEHHUS], TPOSKINHU CKOPOCTH M KOOPJAMHATHI IPH CBOOOJHOM TIaICHHUH TEJIa [0 BEPTUKAIH
CKopocTh paBHOMEPHOTO JBIKCHUS TeJa 0 OKpYKHOCTH. HanpasneHue ckopocT.
@opmyna 11 BEIMUCIICHNS CKOPOCTH Yepe3 PaAnyc OKPYNKHOCTH U MEPHOJ OOpaIleHus:
U= 2R
T
16 HentpoctpemMutenbHoe yckopeHue. HampaBineHne HEHTPOCTPEMUTENBHOTO YyckopeHus. Dopmyna ams

BbBIYUCIICHUA YCKOPCHUA!

2

_w
“R

®opmya, CBSI3BIBAIOIIAS TIEPHUOJ] M YACTOTY OOpAaICHUS:




Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

Macca. ITnotHocTh BemecTBa. @opmyna 115l BEIYKUCICHHS TNIOTHOCTH:

_m

1.7 7

1.8 | Cuna — BekTopHas ¢huszndeckas BenuanHa. CI0KEHHE CHIT

1.9 | sBnenue nunepuunu. [lepsoiii 3akoH HeioToHa

BTopoii 3axon HeroToHa:

110 | F=m-a

CoHanpaBJIeHHOCTb BEKTOpa YCKOPEHHMsI TeJla U BEKTOPA CUJIBL, JeHCTBYIOIIEH Ha TEIIO

Bzaumopneiicteue Ten. Tperuii 3akoH HproToHa:

L1 | Fy g =-Fp

TpeHHe IMOKOs U TPCHHUE CKOJIBXKCHUA. (DopMyna AJIL BBIMUCIICHUS MOAYJISI CUJIBI TPCHUS CKOJILXXCHUA!

112 | Fp=n-N

L13 Hedopmanus Tena. Yupyrue u Heynpyrue aedopmaiui. 3aKoH yupyroi aeopmanuu (3akoH ['yka):




Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

F=k-Al

BCeMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

s -1 A
R

1.14

Cuna TskecTd. Y CKOpeHHe CBOOOIHOTO MajICHUS.

q)opMyna JJIA BBIYUCIICHUA CHUJIIBI TSAXKECTH BOJIM3U MMOBEPXHOCTH 3emin: F = mg.

JBrxenue muanet Bokpyr Comnnina. IlepBast kocmuueckas ckopoctb. HeBecoMocTh 1 eperpy3ku

I/IMHy.]'IBC TEJIa — BCKTOPHAas (bHSPI‘-IeCKaSI BCJIMYHHA.

1.15 | p=m0

Nmmynse cuctemsl Ten. Mizamenenne nmmnynbsca. IMoynbe critb

3akoH COXpaHCHU UMITYJIbCa IJIA 3aMKHyTOI>’I CUCTCMEI TCII:
1.16 | D=myU +im, U, =const

PeaxktuBHOE nBIKEHIE

MexaHuueckast pa60Ta. (DopMyna JJIA BBIYUCIICHUA pa6OTI>I CHUJIbI:

A=F5oosat

1.17
MexaHn4eckas MOIHOCTB!

4
I

N=




Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

1.18

Kunernueckas u MOTCHIHAJIbHAsA SHCPIHUsl. d)opMyna JJIs1 BBIYHUCIICHUSA KHHETHYECKOM OHCPIHUU:

TeopeMa 0 KMHETHYECKOM OHEpPTIHUHU. (DopMyna JUTS. BBIYMCIICHUS TOTEHIIMATLHOM OHEPTHHU TCJa, IOJHATOTO

Hax 3eMIéi:

E,= mgh

1.19

Mexanundeckas OHEPT U
E=E,+E,

3aKoH cCOXpaHeHHUs MexaHndeckon sHepruu. Dopmyna s 3aKOHA COXPAaHEHUST MEXaHHYECKOW YHEPTHH B
OTCYTCTBHE CHJI TpeHH: £ = const.

[IpeBpalieHne MEXaHMUECKOW SHEPIUU IIPU HAJIMUUU CUJIbI TPEHUSL.

1.20

IIpocTbie MeXaHU3MBIL. «30JI0TOE TPABHIIOY» MEXAHHKH.
Prraar. Momenr cvnsl: M - Fl.

YcnoBue PaBHOBECHUA pbIyara:

MI _*Mz +...=0




Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA
IMoaswxHbIN 1 Heno B HBINA Ooku. KIT/] mpocThix MexaHU3MOB,

n= Anonesnan
‘iaaqzaqamaﬂ

1.21

JaBnenue TBEpAOrO TENA.

dopMmyna Ui BEIYUCICHUS JaBICHUS TBEPIOTO TEMa:

Jasnenue raza. ATMocdepHoe 1aBIeHHE.
lunpocTtatuyeckoe naBIeHUE BHYTPH KUIKOCTH.

q)opMyna JJI1 BBIYHUCJIICHHS JaBJICHUSA BHYTPH )KUAKOCTHU:

p=pgh+p_,

1.22 | 3akon ITackans. 'mapaBnudeckuit mpecc
3akon Apxumena. dopmyna ans  omNpeneNeHHs BBHITAJIKWBAIOMIEH CHIIBI, JCHCTBYIOMIEH Ha TEIO,
MOTPYXKEHHOE B XKHUAKOCTH WJIH ra3:
1.23 —
F Apm. T PE v
YcnoBue niaBanusd Tena. [InaBaHue cy10B U BO3AYyXOIJIABaHUE
1.24 | MexaHndeckue KojeOaHus. AMIUIMTY/a, IEPUO] M 4acTOTa KosneOaHuil. @opMyIa, CBA3BIBAIOIIAS YACTOTY U




Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

TIEPHO KOJICOaHHH:

bl
T
1.25 | MaremaTH4yecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpallieHre SHepruu Npu KojebaTeIbHOM JIBHKEHUU
1.26 | 3aryxaromme konebanus. BelHykaeHHbIC KosieOanus. Pe3oHaHc
Mexannueckue BoJHBI. [IpofonbHbIe W MomnepedHbie BOJHBL. [[JIMHA BONHBI U CKOPOCTH PACIPOCTPaHEHHS
BOJIHBI:
1.27
L=v-T
108 3Byk. I'pomMkocTs U BbicOTa 3Byka. OTpa)keHHe 3BYKOBOI BOJIHBI Ha rpaHulle AByX cped. MH]pasByk u
] YJILTPa3BYK
Ipaxmuueckue pabomul
W3mepenne cpefHell IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUIBL, KECTKOCTH MPYXKHUHBL, Kod(duimenta
TPEHHUSI CKONBXCHUS; PaOOTHl CHJIBI TPEHHS, CHIIBI YIPYTOCTH; CPEAHEH CKOPOCTH IBIDKCHHS OpycKa ITo
HAKJIOHHOW TUIOCKOCTH; YCKOpEHHsI Opycka IpH JBIKEHHH 0 HAKIOHHOW TUIOCKOCTH; YaCTOTHI M IEpUOIa
KoJIe0aHMii MaTeMaTU4YeCKOTO MasTHUKA; YAaCTOTHI M MepHoaa KojeOaHui MPY>KUHHOTO MasATHUKA; MOMEHTA
CHJIBI, IEHCTBYIOIIETO HA phIYar; paboThl CHIIBI YIPYTOCTH MPU NMOIBEME Ipy3a C MOMOIIBIO HEIOABHKHOTO
129 0J10Ka; pabOTHI CHITBI YIIPYTOCTH MPH MOIBEME IPy3a ¢ TOMOIIBIO TTOIBUKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOH CHIIBI OT 00BEMa MOrPYKEHHOW YacTH Tela W OT IUIOTHOCTH
KHUIKOCTH; HE3aBHCHUMOCTH BBITAIKUBAIOIIEH CHJIBI OT MAccChl TENa; CHIBI TPEHHS CKOJBXKEHHUS OT CHIIBI
HOPMAJIBHOTO JIaBJICHHS M OT POAA ITOBEPXHOCTH; CHJIbI yIIPYTOCTH, BO3HUKAIONMIECH B MPYXKHUHE, OT CTCIICHU
JeopManuu NpYXKHHBL, YCKOpEHUsT Opycka OT YyIVIa HAKJIOHA HaNpaBisiolied; nepuojga (4acTOThI)
KOJIEOaHUH HUTSIHOTO MasTHHKA OT JUIMHBI HUTH, NEpUoJa KoJiebaHmit MPYKUHHOI'O MasATHUKa OT MaCChbl
rpy3a M KECTKOCTH NPYKUHBI; UCCIEAOBAHIE HE3aBUCHMOCTHU TIE€PHOJA KONeOAHUH HUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS pblyara




Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

Qusuueckue a61eHuss 8 npupooe. IPUMEPH IBIDKCHHS C PA3IHIHBIMH CKOPOCTSIMH B JKHBOW W HEKUBOU
MpUpoJIe, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE M TEXHUKE, IPUIMBBI U OTJIUBEI, JBIKEHUE TutaHeT CoJHeUHOM

1.30 | cucremsl, peakTUBHOE IBMXKCHUE KUBBIX OPraHU3MOB, pblUard B Tej€ YeIOBEKa, BIMSHHE aTMOC(HEpHOTro
JaBJICHHUSA HA KHMBOM OpraHM3M, IUIaBaHWE pPBIO, BOCIPHATHE 3BYKOB >KHBOTHBIMH, 3EMIETPSCEHUE,
ceiicMuUecKue BOJIHBL, IlyHaMH, 9X0
Texnuueckue ycmpoticmea: CIUIOMETP, NAaTUUKU IOJIOKEHUs, PACCTOSHUS M YCKOPEHHs, ITUHAMOMETP,
HNOJIIUIHUAKY, PAKeThl, pblYar, MOJBIXKHBIA U HEMOABMXKHBIM OJIOKM, HAKJIOHHAs IUIOCKOCTb, MPOCTHIC

1.31 | MexaHM3MBI B OBITY, COOOIIAIOIIHECS COCYIBI, YCTPOHCTBO BOJIOIIPOBOA, THAPABIMUECKUN IIpecc, MAHOMETP,
06apoMeTp, BBICOTOMEp, IIOPIIHEBOH HACOC, apeoMETp, AXOJOT, HCIOIB30BAaHHE YyIbTpPa3sByka B OBITY H
TEXHHKE

2 TEITJIOBBIE ABJIEHWA

21 OCHOBHBIE TIOJOXKEHUS MOJEKYJISIPHO-KMHETUUECKOM TeopuH CTpOeHHus BellecTBa. Moaenu TBEPIOro,
' JKMJIKOTO U ra3000pa3HOro COCTOsIHU BeltecTBa. KpucTtammuueckue u aMmopgHble Tena

29 JBrxenue yactul Bemecta. CBsA3b CKOPOCTH ABMKEHMSI YaCTHUIl ¢ TeMIlepaTypoil. BpoyHoBckoe nBUKeHueE,
' auddysus

2.3 | CmauuBaHue U KaOWUISIPHBIC SIBJICHUS

2.4 | TemmoBoe pacmupeHue u cxaTiue

2.5 | TemmoBoe paBHOBECHE

2.6 | Buytpennss sHeprus. PaboTa u Temionepeiaya Kak cnocoObl H3MEHEHHsI BHYTPEHHEH SHEpTUn

2.7 | Bugsl Tensonepenayu: TEMJIONPOBOAHOCTb, KOHBEKIIMS, N3TyUECHUE
Harpeanue u oxnaxnaeHue Tea. KomuuecTBo TEMIOTH. Y AeNbHAs TEINIOEMKOCTS:

2.8
O=cml(t,~t,)
3aK0oH COXpaHEHUS SHEPTUHU B TCIUIOBBIX MpoIleccax. Y paBHEHHE TEIUIOBOTO OajtaHca:

2.9
O+0,+..=0

510 Wcnapenue u xoHnaeHcauus. M3sMeHeHHE BHYTPEHHEH SHEpruM B IPOLIECCE MCIApPEHUs U KOHJICHCALUH.

Kurenue xxuakoct. Y aenpHas TEIUIoTa napoodpazoBanus: L = O/m

2.11

BrnaxHocThb BO3yXa
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IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

IInaBnenune u KpucTajljin3ainus. HN3meHenue BHYTpeHHeI‘/JI OHEPruu NpH IIJIABJICHUHW W KPUCTAJUIM3allUuH.
VY nenbHas TeNaoTa IJIaBJICHUS:

2.12 Q
-
=
m
2.13 | BHyTpeHHss SHeprus CropaHus TOIUIMBA. Y IeJIbHAs TeIJIoTa CropaHus TOIINBa: g = O/m
2.14 | Ipuanumns! paboTs! TemoBbIx apurateneii. KI1J] rermioBoro neurarens
Ipaxmuueckue pabomoi
W3mepenne yaenpHOM TEIUIOEMKOCTH METAaJUTMYECKOT0 MMIMHAPA; KOJIMYECTBA TEIUIOTHI, IOIYYEHHOTO
BOJIOW KOMHATHOHW TeMIlEpaTypbl (DUKCHPOBAHHOH MAacChl, B KOTOPYIO OITYIICH HArPeTHIH LMINHID;
215 KOJIMYECTBAa TEIUIOTHI, OTAAHHOTO HAarpeThiM IMJIMHAPOM, IIOCHE OIYCKaHUS €ro B BOJY KOMHATHOM
TEeMIepaTypbl; OTHOCUTEIHHON BIAQXKHOCTH BO3MyXa; yIENbHOH TEIUIOTHI IUIaBicHUs JibAa. MccrnemnoBanue
HW3MEHEHHUS TEMIIEPAaTyphl BOIBI TPH PA3IHYHBIX YCIOBHUSX; SBICHHUS TEIIOOOMEHA IIPH CMEIIMBAHUH
XOJIOIHOU ¥ TOpsTIed BOJBI; MPOIlecca HCIIaPSHHUS
Qusuyeckue s61eHUs 6 NpUpode: TOBEPXHOCTHOE HATSHKCHUE | KaWJUIPHBIC SBICHUS B TPHUPOJE,
2.16 | xpucramnsl B nipupoze, uznydeHue CoiHIla, 3aMep3aHHe BOIOEMOB, MOPCKHE OpHU3bI, 00pa3oBaHHUE POCHI,
TyMaHa, MHesl, CHeTa
Texuuueckue ycmpoticmea. KalWUIApbl, TPUMEpPbl UCIONb30BaHUS KPUCTAJUIOB, KUIKOCTHBIH TEPMOMETP,
2.17 | maT4Mk TeMmepaTyphl, TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB, TUTPOMETPHI, ICUXPOMETp, MapoBas TypOuHa,
JIBUTaTE]Ibh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHU A
3.1 | Duexrpuzamnus Ten. J[Ba BUaa SIEKTPUUECKUX 3aPSIA0B
3.2 | BzanmmopeticTBue 3apshpkeHHBIX Te. 3akoH KyinoHa
3.3 | 3aKOH COXpaHEHUs NIEKTPUUECKOTo 3apsiia
14 Onekrpudeckoe moie. Hampsk€HHOCTh AMEKTpHIecKOro Moist. [IpHHINT CyNepro3unud AIEKTPUISCKUX
' roJieii (Ha KaYeCTBEHHOM YPOBHE)
15 Hocutenn »snexTpuueckux 3apsaoB. JleHcTBHE BJIEKTPUUYECKOrO TOJIE Ha JJEKTPUUYECKHE 3apsiibl.

ITpoBOIHUKH U JUAIIEKTPUKH

3.6

[TocTostHHBIH 35ekTpudeckuil Tok. JleiicTBus anekTpudeckoro Toka. Cua Toka. Hanpsbkenue.
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IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

I=q/t ,U=A4/4

DNeKTpUYECKOe CONPOTUBIICHHE. Y IETIBHOE IIEKTPHUECKOE CONPOTUBIICHHUE:

3.7

R =pl/S
3.8 [ 3axon Oma juis ygacTka snekrpudeckoii nenu: / = U/R

[TocnenoBaTenbHOE COEMHEHUE IPOBOAHUKOB!

I,=1; U=U,+U,; R=R +R,
3.9 | [MapamrensHOE COETMHEHUE IPOBOTHAKOB PABHOTO COMPOTHBIICHHUSL:

U=U:I=I+1:R="1.

2 2 -
e

CMenlaHHble COEIUHEHUS IPOBOJHUKOB
3.10 [ PabGorta u MomHOCTb dnekTpuyeckoro Toka. A = Ult, P = Ul

3akon J[xoyns — Jlenma:
3.11 3

O=I"-R-t
3.12 | OnsiT Opcrena. MarauTHoe 1nose OpsMOro NPOBOAHKKA ¢ TOKOM. JINHUM MarHUTHOM MHAYKIIMU
3.13 | MarauTtHoe noJjie OCTOSSHHOTO MarHuTa. B3anMoieficTBrE MOCTOSIHHBIX MArHUTOB
3.14 | JlelicTBME MarHUTHOTO TOJIsl HA MPOBOJIHUK C TOKOM
3.15 | Onbrrel @apajes. SIBnenue snekrpomarnutTHo nHAYKIMH. [IpaBuso Jlenma

Ipaxmuueckue pabomol
316 W3mepenne »IEKTPUYECKOTO COMPOTHUBICHHUS PE3HUCTOPA; MOIIMHOCTH JJIEKTPUYECKOTO TOKa; pPabOTHI

OJICKTPHUYCCKOTO TOKA.

WccnenoBanue 3aBUCHMOCTH CHIIBI TOK4, BO3ZHHKAIOWICTO B IIPOBOAHUKE (peSI/ICTOpI)I, HaMHO‘lKa), oT




Kon
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HamnpsDKCHHA Ha KOHIAX IMPOBOJHHKA; 3daBUCUMOCTH CONPOTUBJIICHUA OT MJIMHBI IMIPOBOJHHKA, IIJIOIIaAW €ro
TOMNEPECUYHOTO CECUCHUA U YACITIBbHOI'0 COIMPOTUBJICHHA.

[IpoBepka mpaBuiia sl 2JIEKTPUUECKOTO HANpsDKEHUS MPH MOCIEN0BATEIbHOM COEIMHEHUM MPOBOJHUKOB;
MpaBujia JUIsl CHJIBI 3JIEKTPUYECKOTO0 TOKa IMPH MNapajyieIbHOM COEIUHEHWU NPOBOIHMKOB (PE3UCTOPHI U

JIAMIIOYKa)
317 Qusuueckue A61eHUs 8 NpUpooe: SIEKTPUIESCKUE SIBICHAS B aTMOc(epe, SIMEKTPUIECTBO KUBBIX OPTaHU3MOB,
] MarHUTHOE ToJIe 3eMITH, Ipeii] MOTF0COB, POJIb MATHUTHOTO OIS JUIS JKU3HH Ha 3eMJIe, TIOJSIPHOE CHSTHUE
Texuuueckue ycmpoticmea. dSIEKTPOCKON, AaMIIePMETP, BOJBTMETP, PEOCTAaT, CUYETYUK JJICKTPUUSCKOM
3.18 | sHeprum, 3JIEKTPOOCBETUTEIBHBIC MTPHOOPHI, HArPEBATEIBHEIC IEKTPONPUOOPHI (IPUMEPHI), ICKTPUICCKHUE
MPEIOXPAHUTEIH, YJICKTPOMATHHT, dJIEKTPOABATATEIb IIOCTOSTHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKa
3.19 | DnekrpomarauTHbIe BOIHEL. 11Tkana 37eKTpOMAarHUTHBIX BOJH
3.20 | JlyueBas mozens cBeta. [IpsMonnHeitHOe pacipocTpaHEHHE CBETa
3.21 | 3akon oTtpaxeHus cera. Ilnockoe 3epkaio
3.22 | IlpenomyieHne cBeTa. 3aKOH MPEJIOMIICHUSI CBETa
3.23 | Iucnepcus cBera
3.24 | Jlunza. Xox nydeit B tuH3e. POKyCHOE paccTosiHUE JTUH3bL. OnTtrdeckas cuia JuH3el: D = 1/F
3.25 | I'mas kak onTryeckas cucreMa. ONTHYECKUE PHOOPHI
Ipaxmuueckue pabomoi
W3mepenne onTudecKod CHIBI COOHMpAromed JHH3BI, (POKYCHOTO pacCTOSHHS coOumparomeil JuH3B (110
CBOICTBY paBEHCTBA Pa3MEpPOB IpenMeTa U N300pakeHHs, KOTAa MpeMeT PAacIoIoKeH B ABOMHOM (okyce),
3.26 | mokasarens mpesoMJIeHHUs CTEKIIA.
UccnenoBanue cBOICTBa H300paXXCHUS, TONYYCHHOTO C IIOMOIIBIO COOMpAIOIICH JWH3BL, H3MCHCHUS
(OKYCHOTO pacCTOSHUSI MBYX CIOXKCHHBIX JIMH3; 3aBUCHMOCTH YIJia MPEJIOMICHHS CBETOBOTO Jiyda OT yria
Ma/ICHUS] Ha TPAHUIIE «BO3JIyX — CTCKIIO»
3.97 Qusuueckue seienus 8 npupode: 3atMeHnst Connna u JIyHsI, I[BeTa TEJ, ONTHYECKUE SBICHUS B aTMoc(epe
' (1BeT HeOa, pedpakiws, paxyra, MUPax)
3.28 | Texuuueckue ycmpoticmea: 04Ky, epuckon, GoToanmnapaT, ONTHIESCKHE CBETOBOIBI
4 KBAHTOBBIE SBJIEHHU A
4.1 | PagnoaktuBHOCTh. Anbha-, 6eTa-, raMMa-u3nydeHus. Peakuuu ansha-u 6eta-pacnaga
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4.2 | Omsitsl Pe3epdopra mo paccessauio anbda-gactuil. [InaneTapaas Mogenb aToMa

4.3 | Cocras aromMHOrO0 spa. M3oronst

4.4 | Ilepnon nonmypacnaga aTOMHBIX SIAEP

4.5 HI[CpHBIe pECaKnuu. 3aKOHEI COXPAHCHUS 3apsAJ0BOIro 1 MaCCOBOT'O YHCEJI

46 Qusuueckue A61eHUS 8 NPUpoOe. eCTECTBCHHBINA PaANOaKTUBHBIN (POH, KOCMUYECKUE JIYUH, PaANOAKTHBHOE
' H3Jy4yeHHEe TPUPOJHBIX MUHEPAJIOB, IEHCTBHE PaJMOAKTUBHBIX M3JIyUYE€HUI HAa OpraHU3M YeloBeKa

47 Texnuuecxkue ycmpoticmea: CUEKTPOCKOIN, HWHIWBUAYANbHBIH J03UMETp, Kamepa BuibcoHa, snepHas

JHEpPreTHKa

YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOT'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusmka: 7-i kiacc: 6a30BBIH ypoBeHb: yueOHUK; 3-¢ n3aanue, nepepadorannoe [lepenmnkun U.M., IBanos A.M1. Akunoneproe obmectBo «M3narensctBo «IIpocsenienne»
» ®usuka: §8-i ki1acc: 6a30BbIi ypoBeHb: YUeOHHK; 3-¢ nznanue, nepepadorannoe Ileprimkun .M., BanoB A.M. Axunonepnoe o6mectBo «M3natensctBo «IIpocBeienne
» Omsuka: 9-i kimacce: 6a30BBIN ypoBeHb: yueOHUK; 3-¢ nznanue, nepepadorannoe [epemxmn .M., I'ytaux E.M., BanoB A.U. u np. Akunoneproe odmectBo «l3mareascTBo

«IIpocsemienne»

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

7 knacc: Tetpaab 1uid 1a0opaTOpHbIX padoT 1o ¢usuke, Kk yueOHuky A.B. Ileprimkuna «®usuka. 7xnace». (M. :JJopoda). Mocksa 2020 ro.
Pabouast retpajp mo ¢usnke Kk yueoHuky A.B. ITepoimkuna «®Dusnka. 7 kinace» (M. :Dk3ameH) Mocksa 2023.

10.C. Kynepuureiitn. ®usuka. OnopHsie KOHCIEKThI U auddepernrpoBanubie 3aaa4u 7-8 kinacce. Cankr-IlerepOypr 1999r.

9 xnacc. H.C. llnsik. [Toypounsie pazpadotku no ¢puzuke K YMK A.B. Ileprimkuna (M.: Ipoda). Mocksa 2020 roza.



Harmsinaetii cnipaBounnk E.A. I'myxoBa-Kosnosa, C.B. Baxanna, ®U3UKA. Mocksa 2023 rop.

10 xnacc. bonboii cnpaBounuk @U3NKA a5 IKONBHUKOB U IOCTYNAIOIUX B By3bl. M3narensckuii jom JJPODA.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubsmoTteka LIOK
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