IMPUJIOKEHHUE k OOII OO0 2.1.12.

Pabouas nporpamma

no pusuke

ypOBEHb 00pa30BaHUs: OCHOBHOE 001Iee 00pa3oBaHue



MHHOACHUTEJIbBHASA 3AIINCKA

Conepxanue TpPOrpaMMBbl HAIPaBICHO Ha (OPMHUPOBAHHME ECTECTBEHHOHAYYHON T'PaMOTHOCTH
yyaluxcs ¥ OPraHu3aluio M3ydeHHs (U3MKUA Ha JIATENBHOCTHOW OCHOBE. B Hell yuuThIBaloTCS
BO3MOKHOCTH mnpeamera B peanuzanuu tpedoanuit ®I'OC OOO k miaHUpyeMbIM JTUYHOCTHBIM U
METalpeIMETHBIM pe3yJbTaTaM OOyueHHs, a TaKK€ MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 001I1ET0 00pa3oBaHusl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA «®U3UKA»

Kypc ¢msukn — cucreMooOpasyomuili Uis eCTeCTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SBICHHH, HM3Y4aeMBIX XHMHEH,
ouosorueit, actpoHoMueii 1 ¢pusnveckoit reorpadueit. duznka — 3TO MpeaMET, KOTOPBIA HE TOIBKO
BHOCUT OCHOBHOI BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHUHY MHUpa, HO M IpPEIOCTaBisieT HauOojee
siCHbIe 00pa3lbl MPUMEHEHHs] HAyYHOTO METOJIa MO3HAHMS, T.€. CI0C00a MOJYYEHHUS JTOCTOBEPHBIX
3HaHMi o mupe. Haxonen, ¢u3zuka — 3TO mpenMer, KOTOPbIM Hapsay C JAPYTUMH €CTECTBEHHO
Hay4YHBIMH NpEAMETaMU JOJDKEH JIaTh IIKOJIbHUKAM IpPEJCTaBICHHE 00 yBJIEKATEIbHOCTH HAyYHOTO
HCCIIEIOBAHUS U PAJOCTH CAMOCTOSTEIBLHOIO OTKPBITUS HOBOTO 3HAHUS.

OpHa U3 TIIaBHBIX 3a]1a4 (U3MUYECKOro oOpa3oBaHUs B CTPYKType oO1Iero oopa3oBaHus COCTOUT B
(hopMHUpPOBAaHUM €CTECTBEHHOHAYYHOU IPAMOTHOCTU U MHTEpeca K Hayke Y OCHOBHOM Macchl 00ydaro
IIUXCsI, KOTOPBIE B JAIbHEHIIEM OyIyT 3aHSTHI B CaMbIX pa3HO 00pa3HBIX cdepax nesreabHocTu. Ho
HE MEHee BaXXHOW 3a/ayeil SBJSEeTCs BBIABICHUE M MOJATOTOBKA TAJAHTIMBBIX MOJIOJBIX JIIOJAEH s
MPOJIOJDKEHUsT 00pa3oBaHUs M JalbHeWniedl mnpodeccnoHalbHOM JIEATENIbHOCTH B  o0nacTu
€CTECTBEHHOHAYYHBIX HCCIEIOBAHUNM W CO3JAaHUM HOBBIX TexHoJorui. CoriacHO NHPUHATOMY B
MEXAYHapOJAHOM cooOlIecTBe omnpeneneHuio, «EcTecTBeHHOHayyHass TIpamMOTHOCTB —  3TO
CIIOCOOHOCTh Y€JOBEKa 3aHMMAaTh aKTUBHYIO IPaKJAHCKYIO MO3HIMIO MO0 OOIIECTBEHHO 3HAYUMBIM
BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO
Hay4yHbIMH HJesIMU. HaydHO IpaMOTHBIN YEIOBEK CTPEMMTCS y4acTBOBATH B apryMEHTHPOBAaHHOM
o0cyXx/1leHNH MPpo0IeM, OTHOCAIIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSAM, 4TO TpeOyeT OT HEro
CJIEIYIOIINX KOMIIETCHTHOCTEH:

— HAY4YHO OOBSACHSTH ABJICHHUS,

— OLIEHUBATh U MOHUMATh OCOOEHHOCTH Hay4YHOI'O UCCIIEI0OBaHMs,

— HHTEPIPETUPOBATh JaHHBIC M HCIOJb30BaThb HAy4yHBIC IOKA3aTEIbCTBA JUISL IOJyYCHMS
BBIBOJIOB.

N3yuenune (pu3nku crnocoOHO BHECTH pellaroluil BKiIag B (GOPMHPOBAHUE €CTECTBEHHOHAYYHOM
I'PaMOTHOCTH 0OYYaIOIIUXCSL.

HEJIN N3YYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

Ienn u3ydeHus (pu3MKU Ha ypOBHE OCHOBHOTO 00Iero oOpasoBaHus onpeneneHsl B KoHuenuu
npenojaBaHus ydyeOHoro mnpeamera «®usuka» B 00pa3zoBaTelbHbIX oOpraHu3auusax Poccuiickoit
@enepanuy, peaau3yOIIMX OCHOBHblE 0O0lIe0Opa3oBaTelbHblE IPOrpaMMbl, YTBEPKIEHHOM
pewenneM Kosuternn MunucrepcTBa npocsemieHus Poccuiickoit ®denepanuu, NpoTokoia oT 3
nexadps 2019 r. Ne [IK-4BH.

Lenu uzyyenus Gpu3nuKu:

— TnpuoOpeTeHre MHTEepeca U CTpeMJICHHsI 00y4arolMXcs K HAyYHOMY M3YYEHHUIO MPUPOJIBI,
pa3BUTHE UX MHTEUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE NpPEACTABICHUH O HAaydHOM METOJA€ IO3HaHUs U (QOpMHUpOBaHUE
HCCIIEIOBATENILCKOIO OTHOLIEHHS K OKPYXKAIOIINM SIBIICHUSM;

—  (opmupoBaHHE HAyYHOTO MHPOBO33PEHMsI KaK pe3yibTaTa HM3y4€HUS OCHOB CTPOCHHS
MaTepuH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (opMHpOBaHUE MPEACTABIECHUIN 0 PO (GUMKU sl pa3BUTHSL IPYTUX €CTECTBEHHBIX HaYK,
TE€XHUKH U TEXHOJIOTHH;

— pa3BUTHE TMPEJCTAaBICHUH O BO3MOXHBIX cdepax Oyaymeill mnpodeccnoHanbHOMI
JeATeNbHOCTH, CBSI3aHHOM C (U3UKOM, MOATOTOBKA K JajbHEilieMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.



JlocTIbKeHHe ATUX 1esiel Ha YpOBHE OCHOBHOTO 00I1ero o0pa3oBaHus 00eCeunBaCTCs PEIICHUEM

CIICAYIOIINX 3a/1a4:
— M[pHOOpEeTeHHe 3HAHMKM O AMCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKHX, TEIJIOBBIX,
AIIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
— npuoOpeTeHre yMEHHI ONMUCHIBATH U OOBACHATH (PU3UUECKUE SBICHHS C MCIOJIH30BAHUEM
MMOJIyYCHHBIX 3HAHU;
— OCBOEHHE METOJIOB PELICHHUS MPOCTEUIINX PACUETHBIX 3a]a4 C UCTIOIb30BAHUEM (PU3UUECKUX
MO/IeJIel, TBOPUYECKHUX M MPAKTHKOOPUEHTHPOBAHHBIX 33]1a4;
— pa3BUTHE YMEHMI HAOJIOJaTh MPUPOJHBIC SBICHUS W BBITIOJIHATH OIBITHI, JaOOpaTOpHbIE
paboTHI M HKCTIEPUMEHTAIBHBIE UCCIIETOBAHMS C HCIIOJIB30BAaHUEM H3MEPUTEIBHBIX TPUOOPOB;
—  ocBoenue mnpuéMoB paboThl ¢ wuHpopManMend (QHU3MUECKOTO COMACPNKAHUSA, BKIIOUYAs
MHPOPMAIMIO O COBPEMEHHBIX NOCTIDKEHUSX (HU3UKH; aHAIN3 W KPUTHUECKOE OICHMBAHWE
nHpOpMaInH;
— 3HAKOMCTBO cO chepamu mpodecCHOHATBLHON AEATEeIHbHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3HMUECKON HAYKH.

MECTO YYEBHOTI'O ITIPEJIMETA «®U3UKA» B YYUEBHOM IIJIAHE
B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisieTcs: 00s13aTeIbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
obmrero oopazoBanus. J[aHHasi mporpaMmMa MpeaycMaTpuBaeT u3ydeHue Gu3nKyd Ha 0a30BOM YpOBHE
B 00béMe 238 4 3a Tpu rojga oOydeHus 1mo 2 4 B HeJeNo B 7 M 8 Kjlaccax U 1Mo 3 4 B Heneno B 9
KJ1acce.



COILEP KAHUE YYEBHOI'O ITPEJMETA
7 KIIACC

Paznen 1. ®usuka u eé pojib B NO3HAHUHU OKPY-KAKOIIEro MUpa

du3nka — HayKa 0 MPUPOJEC, U3ydaeT PU3NICCKUE SIBICHHS: MEXaHHUECKUE, TETIOBBIC,
ANEKTPUUECKUE, MAaTHUTHBIE, CBETOBHIC, 3BYKOBBIE.

duznyeckue BenmanHbl. M3mepenne pusnueckux Benudynda. Ousndeckue npudopsl. [lorpenrHocts
n3MepeHu. Mex1yHapoaHasi CUCTEMA €UHULL.

Kak ¢u3uka u apyrue eCTeCTBEeHHBIE HAYKH U3YYarOT MPUPOAY. EcTecTBeHHOHAYUHBIH METO/I IIO3HAHUS:
HaOJI0/ICHNE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIIBI)KEHUE THIIOTE3, SKCIIEPUMEHT I10 TIPOBEPKE
TUNO0TE3, 00BsICHEHUE HA0MI01aeMoT0 siBicHMs. Onrcanue GU3NIECKUX SIBICHUH C IIOMOIIBIO MOJICTICH.
JdeMoHcTpauuu

1. Mexanudeckue, TEIIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBIICHUSL.

2. ®usnueckue mMpruOOPHI U MPOIIeIypa MPSMbIX U3MEPEHHUH aHAJIOTOBBIM U IIU(PPOBBIM MTPHUOOPOM.
JlabopaTopHble padoThl U ONBITHI

1. Onpenenenue 1EHBI ACIEHUs MIKAbl WU3MEPUTEIBHOTO Tprbopa.

2. NI3mepenue pacCcTOsIHUAN.

3. M3mepenne 00bEéMa )KUIKOCTH U TBEPOTO TeIa.

4. OnpeneneHuie pa3MepoB MajbIX TeJl.

5. U3mepenue TemmnepaTypsl PU OMOIIHU KUJAKOCTHOTO TEPMOMETpA U TATIYMKA TEMIIEPATypPhI.

6. [IpoBeeHue McCeI0BaHMUS IO TPOBEPKE TUIOTE3BI: JATLHOCTD MOJIETA MAPHKA, MyIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIBIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Paznen 2. IllepBonayaiabHble CBeIeHUs 0 CTPOEHHHU BellecTBA

CtpoeHue BemecTBa: arToMbl H MOJIEKYJIbI, MX pa3Mepbl. OTBITHI, T0KAa3bIBAIONINE JUCKPETHOE
cTpoenune BemecTBa. OMbITHI, T0Ka3bIBAIONINE JUCKPETHOE CTPOCHHE BEIIECTRA.

JIBmxenue gacTtuil BemecTBa. CBsi3b CKOPOCTH JBWKEHHUS YaCTHI] C TeMIepaTypoil. bpoyHoBckoe
nBukeHue, nuddysus. BzanMmoaelicTBre 4acTull BEIIECTBA: MPUTSHKEHUE U OTTAIKUBaHUE.
ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE ra30B, KUJIKOCTEH U TBEPABIX (KPUCTAIUTMUECKUX) TE.
B3anMocBs3b MeKly CBOMCTBAMU BEUIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHO
MOJIEKYJIAPHBIM cTpoeHneM. OCOOCHHOCTH arperaTHhIX COCTOSIHHM BOJIbI. B3anMOCBsI3b MeX Iy CBOM
CTBAaMH BEILIECTB B PAa3HBIX arperaTHhIX COCTOSHUAX U UX ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHhIX COCTOSIHUM BOIbI. OCOOCHHOCTH arperaTHhIX COCTOSIHHI BOIBI.
JdemoHcTpauuu
1. HaGmronenne OpOYHOBCKOTO JIBHKCHUS.

2. Habmonenue aquddysun.

3. Habnronenue siBineHuid, OObSICHIIOMIMXCS NPUTSHKECHUEM WIH OTTAIKUBAHUEM YacTHUIl BEIIECTB.
JlaGopaTopHble padoThbl M ONBITHI

1. Onenka quameTrpa aToMa METOJIOM PAZIOB (C HcToib30BaHueM doTorpaduii). 2. OnbITH 1O
HaOJI0/ICHUIO TETIOBOTO PACHIMPEHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JIEHCTBUS CHII MOJICKYJISIPHOTO MPUTSHKEHHUSL.

Paznen 3. /IBuikeHHe U B3aHMOIECTBUH

Mexanuueckoe aABuxeHue. PaBHoMepHOe U HepaBHOMEpHOE BMkeHHe. CkopocTh. CpeHss
CKOPOCTb IPU HEPABHOMEPHOM JIBIKEHHMH. Pacuér myTu U BpeMeHH JIBH>KeHMs. PaBHOMepHOE U
HepaBHOMepHOE JiBMkeHHE. CkopocTb. CpeliHsAsl CKOPOCTh IPY HEPABHOMEPHOM JABM)XKEHUU. Pacuér
IIYTH U BPEMEHU JBUKEHUSL.

SBnenue uHepuuu. 3aKkoH HHEpIMHU. B3aumonelicTBrUe Te Kak MPUYMHA U3MEHEHUS CKOPOCTH JIBUKEHUS
Ten. Macca kak Mepa HHepTHOCTH Tena. [1noTHocTh BemecTBa. CBsA3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJN B €IMHUIE 00hEMA BEIeCTRa.

Cuna kak xapakTepucTrka B3aumoaercteus Ten. Cuina ynpyroctu u 3akoH ['yka. i3mepenue cuiibl ¢
MIOMOIIBIO JUHAMOMETpA. SIBI€HUE TATOTEHU U cuia TshkecTH. Cuila TSKECTH Ha JPYTHUX IIaHeTax
(MC). Bec tena. HeBecomocTs. CroxeHHe CHl, HaPpaBlIEHHBIX TI0 OJIHOM mpsiMoii. PaBHoaelicTBYOIIas
cwi. Cuna tpenus. TpeHue CKOIbKeHUs U TpeHue nokos. Tpenue B mpupojae u texauke (MC).
JdeMoHcTpanuu

1. HabnrogeHne MEXaHMYECKOTO ABMKSHHUS Tea.

2. 3mepeHune cKOpoCTH MPSIMOJIMHEHHOTO JIBHKEHUSI.

3. Habnronenue siBleHUsI MHEPIIHH.

4. HabmroieHne n3MeHEeHUsl CKOPOCTH TIPH B3auMOoJIeiicTBUM Tel. 5. CpaBHeHHE Mace 1o
B3aUMOJICHCTBUIO TEIL.



6. CitoxeHue cui, HarmpaBJICHHBIX MO0 OJTHOW TPSIMOH.

JlabopaTopHble paGoThI U ONBITHI

1. Onpenenenne CKOpPOCTH PaBHOMEPHOTO JBMWKEHHS (IIapuKa B XKHUJIKOCTH, MOACIU
AIIEKTPUYECKOT'O aBTOMOOWIIA U T. 11.).
2. Onpenenenue cpeHeil CKOPOCTH CKOJIBKEHHsI OpycKa WIHM IapuKa 10 HAKJIOHHOW TIOCKOCTH. 3.
Onpenenenne MIOTHOCTH TBEPAOTO TeENA.

4. OnbITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTshKeHus (edopMalun) NpyKUHbI OT MPHIOKEHHON
CHJIBI.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHUS OT BEca Tella U Xapakrepa
COIIPUKACAIOIINXCS TIOBEPXHOCTEH.

Paznen 4. /laBiienue TBEPABIX TeJl, :KHAKOCTEN U ra3oB

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS
raza oT 00béma, Temrneparypsl. [lepenada gaBneHust TBEPABIMU TEIAMU, KUAKOCTSIMH U ra3aMu. 3aKOH
[Tackans. IIneBMaTHUeCKe MAIMHbL. 3aBUCUMOCTD JaBJICHUS KUAKOCTU OT IIIyOUHBI.
I'unpocratuueckuii napanokc. Coobuaroiuecs cocypl. ['napaBnnueckue MeXaHU3MBbI.
Atmocdepa 3emnu u atMocdepHoe napneHue. [IpuunHbl cylecTBOBaHUS BO3AYIIHON 000JI0YKH 3eMITH.
OmneitT Toppuuennu. M3amepenue atMocdepHOro naBiaeHHs. 3aBUCUMOCTb aTMOC(HEPHOIO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! s u3mMepenust arMocepHOro JaBJIECHHUS.

JleficTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BeITasnikuBaromas (apxuMeaoBa) cua.
3akon Apxumena. [lnaBanue Ten. BoznyxornnaBanue.
JdeMoHcTpanuu
1. 3aBHUCUMOCTH JIaBJIEHUS raza OT TEMIEPATYPHI.
2. Ilepenava qaBieHMs! )KUAKOCTHIO M Ta30M.
3. Coobmarommecs: COCy/bl.
4. l'uppaBnuueckuii mpecc.
5. [IposiBnenne aecTBrs aTMOCHEPHOTO TaBJICHHUS.
6. 3aBUCHMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH Tejla U IVIOTHOCTH SKUIKOCTH. 7.
PaBeHCTBO BBITAIIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KHUIKOCTH.

8. YcnoBue ruiaBaHus TeN: MJIaBaHUE WK MTOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEW TeJa U )KUJIKOCTH.
JlaGopaTopHblie padoThbI M ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJe OT 00bEMa MOTPYKEHHON B )KUJIKOCTh YaCTH Tefa.
2. OnpenieneHre BbITAIKUBAIOIICH CUITBI, IEHCTBYIOIIEH Ha TEJIO, MOTPY:KEHHOE B KUAKOCTb.
3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CHUIIBL, AEHCTBYIOIICH HA TENO B KHUAKOCTH, OT MacChl
tena. 4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKHBAIOUICH CHIIBL, ACHCTBYIONICH Ha TEJO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH TEJa U OT INIOTHOCTH SKUJIKOCTH.
5. KoncrpynpoBanue apeomerpa Hiid KOHCTPYUPOBAHHE JIOJKU U OIpeieieHne e€ rpy30n0 bEMHOCTH.
Pa3nen 5. PaGora u MoIHOCTb. DHeprus
Mexanudeckast pabota. MOIIIHOCTb.
[IpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIOHHAS IUIOCKOCTh. [IpaBuino paBHoBecus peruara. [Ipumenenue
MpaBUJIa paBHOBECHUS pblyara K 05oky. «3osotoe mpasuiio» Mmexanuku. KI1/I mpocThix MexaHHU3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamienue oqHoro Buja
MEXaHUYECKON FHEPIrUU B IpYroil. 3aKOH COXPAHEHUs SHEPTUH B MEXAaHHUKE.
JdeMoHcTpanuu
IIprmepbl MPOCTHIX MEXaHU3MOB

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue paboThl CUITBI TPEHUS IPH PABHOMEPHOM JBIKEHUH TeJa IO TOPU30HTAIBHOMN
MTOBEPXHOCTH.
2. UccnenoBanue yclioBUI paBHOBECHS pblyara.
3. U3mepenue KII/] HakIOHHON TIOCKOCTH.
4. N3yueHue 3aKoHa COXPAHEHUS] MEXaHUYECKOH SHEPIHH.
8 KJIACC

Pa3nea 1. TenuioBble ABIeHUA

Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUE BelecTBa. Kpucrananueckue u aMmopQHble
tena. OObsICHEHUE CBOMCTB ra30B, )KUKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUI MOJIEKYIISIPHO -
KMHETHYeCKOU Teoprun. CMauMBaHKUE U KaWJUIIPHBIE SIBICHUS. TEIoBOe paclIupeHHe U CKaTUe.
Temnepatypa. CBsi3b TEMIIEPATYpPhl CO CKOPOCTHIO TEIJIOBOTO JBMKEHUS YACTHII.



Buytpennss saeprus CriocoObl UI3MEHEHUS BHYTPEHHEW SHEPTUH: TeIJIonepeaada U COBEpILECHUE
paboTbl. Bupl Temonepenauu: TEMIONPOBOIHOCTD, KOHBEKIUS, U3TyYEeHHE.

KonudecTBo TemnoThl. Y aenbHas TEIUIOEMKOCTh BemlecTBa. TermIoo0OMeH U TEIUIOBOES PAaBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBnenue u oTBepAeBaHNE KPUCTAUNINYECKUX BEIECTB. Y IebHAs
TeruioTa miasneHus. [lapoodpazoBanue u konaeHcauus. Menapenue (MC). Kunenue. Y nenbHas
TEIIOTa NapooOpa3oBaHus. 3aBUCUMOCTH TEMIIEpaTyphl KHIIEHUS OT aTMOC(EPHOTO JaBICHUS.
BnaxHocTb Bo3ayXa. OHeprus ToIMBa. Y ieibHasi TeII0Ta CrOPaHusl.

[Tpununs! paboTs! TermnoBbix auraresnei. KI1/{ tennoBoro neurarens. TenaoBble JBUTaTeNd 1
3amuTa okpyxkaroteit cpeast (MC). 3akoH coxpaHeHUs U MPEBPAICHUS SHEPTHH B TETUIOBBIX MpoIleccax
(MC).

JdeMoHcTpanuu

1. HabmroneHne OpOYHOBCKOTO JIBYDKEHUS

2. Habmonenune nuddysun

3. HaGmronienue siBIeHU CMauyuBaHUS U KaTMJUIAPHBIX SBJICHUN

4. HabmroieHre TerIoBOTO pacIupeHus T

5. 3MeHeHue naBieHus ra3a npu M3MeHEeHUH 00bEMa 1 HarpeBaHUM Wi oxyaxaeHuu 6. [Ipasuia
W3MEPEHUs TeMITePaTyphl

7. Buapl Teronepenaun

8. OxuaxxieHue Mpu COBEPIICHUH pabOTHI

9. HarpeBanue npu coBepiieHu# paboTel BHerHUME cuiiamu 10. CpaBHeHHe TerioéMKocTei
Pa3IMYHbIX BELIECTB

11. HaOmroneHue KUmeHus

12 .HaGxnromeHue MOCTOSTHCTBA TEMITEPATYPHI TIPH TUIaBieHuH 13. Moenn TeTIoBbIX JBUTaTeNeH
JlaGopaTopHblie padoThbI M ONBITHI

1. OnbIThI 10 OGHAPYKEHUIO JEHCTBUS CUIT MOJIEKYISPHOTO MPUTSKEHUS

2. OTBITH TIO BBIPAITMBAHUIO KPHCTAJLIOB IOBAPEHHOM COJIM MJIH caxapa

3. OnbITHI IO HAOJIOJEHHUIO TEINIOBOTO PACIIUPEHUS T'a30B, KUAKOCTENH U TBEPABIX TEI

4. OmpeneneHue NaBJICHUs BO3ayXa B OAJIIOHE MITIPHUIIA

5. OnBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JIaBJICHUSI BO3yXa OT ero 00b&Ma M HarpeBaHUsI WK
OXJTAXKICHUS

6. [IpoBepka runoTe3sl TUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPHIECKOI
TpyOKe OT TeMIIepaTyphbl

7. Habnmonenue n3MeHeHus: BHYTpEHHEH SHEpruy Tejla B pe3ysibTaTe TeIionepeaayd U padoThl
BHEIITHUX CUJI

8. UccnenoBanue siBiieHUs TEINIOOOMEHA MPU CMELIUBAHUU XOJIOJAHOMN U rOpsSYei BOIbI

9. Onpenenenne KOIMUECTBA TEIUIOTHI, TOJIY4EHHOTO BOJOM MPH TEIIOOOMEHE C HarpeThIM
METAJTUYECKUM [IUITUHAPOM

10. Onpenenenuie yaeabHOM TEIIOEMKOCTH BEIIECTBA

11. UccnenoBanue mpoiiecca uCapeHus

12. OnpeneneHrie OTHOCUTENLHOM BIAXKHOCTH BO3/1yXa

13. Onpenenenuie yaeabHOM TEIUIOTHI IUIABJICHUS JIbJa
Pa3nen 2. DjiekTpuYecKue U MATHUTHDIE SIBJICHUSI

DnexTpusaus Tei. J[Ba poaa 3MeKTprUuecKux 3apsioB. B3anmoaeiicTBuie 3apsykeHHBIX TeJl. 3aKOH
Kynona (3aBUCHMOCTD CHUITbI B3aUMOJICHCTBUS 3apsDKEHHBIX T€J OT BEIMUMHBI 3apsAI0B U PACCTOSIHUS
MEXIy TeTIaMu).

Onexrpuueckoe nosie. Hanpsox€HHOCTE 3nekTpudeckoro nois. [punnun cynepnosunyu
AJIEKTPUYECKHX TOJIeH (Ha KaueCTBEHHOM YpPOBHE).

Hocurenu snexTpudeckux 3apsa0B. DIeMeHTapHbIN alekTpuueckuii 3apsa. CTpoeHne atoma.
[TpoBOAHUKYN U AUAIEKTPUKH. 3aKOH COXPAaHEHHs AIEKTPUUYECKOT0 3apsija.

DNEKTpUUECKUI TOK. Y CIIOBHS CyIIECTBOBAHMSI AJIEKTPUIECKOTO TOKA. FICTOUHHUKY NTOCTOSHHOTO TOKA.
JleHcTBUS SIEKTPUUECKOTO TOKa (TEIIOBOE, XUMUUECKOE, MarHUTHOE). DIEKTPUUYECKUN TOK B
KHUJIKOCTSIX U ra3ax.

Onexrpuueckas 1enb. Cuiia Toka. DneKTpuueckoe HanpsbkeHne. ConpoTHUBIIEHUE TPOBOHUKA.

VY aenpHOE conpoTUBIIEHHE BenlecTBa. 3akoH OMa ais yuactka nenu. [locinenoBatensHoe u
[apajuIeIbHOE COEAMHEHNE TIPOBOIHUKOB.

PaboTa 1 MOLTHOCTH JEKTPHUECKOTO ToKa. 3akoH J[xoyns— JleHna. DnekTpudeckue 1enu u
MOTPEOUTENN IEKTPUUECKOil sHeprun B ObITY. KopoTkoe 3aMbIkaHMe.



[TocTrostHHBIE MarHUTHI. B3anMoneiCTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoOE noje. MarautHoe
1oJjie 3eMJIu U €ro 3HaueHue Jyist )ku3Hu Ha 3emiie. OnbiT Opcrena. MarHUTHOE 1oJie 3JIEKTPUIECKOTO
ToKa. [I[pumMeHeHune MeKTpOMarHuToB B TEXHUKE. J[eicTBIE MAarHUTHOTO TMOJIsI HA TPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENb IOCTOSTHHOTO TOKA. McnoJib30BaHue 3JIEKTPOABUTATENICH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apazes. SBineHue anekTpoMaruuTHoM HHAYKIuK. [IpaBuno Jlenna. Dnexkrporenepatop.
CriocoObl MOTydeHUs AIEKTPUICCKOM SHEPTUHU. DIEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX UCTOYHUKAX
SHEPTUH.

JdeMoHcTpauuu

DneKkTpu3aIus Tel

JIBa poJia JIEKTPpUUECKHUX 3apsAI0B U B3aUMOJICUCTBHUE 3aPSKEHHBIX TeJl

YCTpOUCTBO U JEUCTBUE NIEKTPOCKOIIA

DnexTpocTaTHuecKas HHIYKIUS

3aK0oH COXpaHEHUsI MIEKTPUUECKHUX 3apsiI0B

[TpoBOAHUKY U TUDTEKTPUKU

MoenupoBaHK€e CHIIOBBIX JUHUM 3JIEKTPUUECKOTO MOJIS

HcTOYHMKH OCTOSTHHOTO TOKA

JIeNCTBHS DIEKTPUIECKOTO TOKA

0. DnexTpuYeCKuid TOK B )KUIKOCTH

11. T"a30BBHIit pa3psin

12. 3mepeHune CHITBI TOKa aMIIepPMETPOM

13. 3mepeHune 3JeKTPUIeCKOTO HAMPSHKCHHUS BOJIBTMETPOM

14. PeocraT 1 MarasuH COPOTUBICHUN

15. B3aumMmoeicTBrE TOCTOSIHHBIX MATHUTOB

16. MoaenupoBaHre HEBO3MOXXHOCTH Pa3/eiICHHS IMOJFOCOB MarHuTa

17. MonenupoBaHie MAarHUTHBIX MOJICH MOCTOSTHHBIX MAarHUTOB

18. OnmwiT Dpcrena

19. MarauTHOE 110JI€ TOKa. DJEKTPOMArHuT

20. JleiicTBMEe MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM

21 DyeKTpoABUTATENh MIOCTOSTHHOTO TOKA

22. ViccnenoBaHue sIBICHUS SJIEKTPOMArHUTHOM WHTYKITUN

23. OnbeiTel Dapanes

24. 3aBUCUMOCTD HaIPaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro BOBHUKHOBEHUS 25.

DIEeKTPOTeHEPATOP MOCTOSHHOTO TOKA

JlaGopaTopHblie padoThbI M ONBITHI
1. OnbIThI 110 HAOTIOICHUIO YJCKTPU3AIMH TEJI MHAYKIIUEH U TIPU COTIPUKOCHOBEHUH
2. UccnenoBanue ACHCTBUS MIEKTPHYECKOTO OIS HA MPOBOAHUKU U JTUAJICKTPUKH
3. Cbopka u mpoBepKa padOThI MICKTPUUECKOM LIETH MTOCTOSHHOTO TOKa
4. V3mepeHue u peryliupoBaHHe CUJIbI TOKa
5. H3Mmepenue u peryaupoBaHue HaPsKEHUs

Roo~No~LNE

6. HccnenoBanue 3aBUCUMOCTH CUIIBI TOKa, UAYIICTO YCPE3 PE3UCTOP, OT COIIPOTUBJICHUS PC3UCTOPA

Y HaIpsDKEHUS! Ha PE3UCTOpe

7. OmBbITHI, IEMOHCTPUPYIOLIUE 3aBUCHMOCTb AIEKTPUYECKOTO COMPOTHBIICHHSI IPOBOIHUKA OT €T0
JUTUHBI, TUIOLIA/I TIONEPEYHOTO CeYEeHUsI U MaTepuaa

8. IIpoBepka mpaBuiia CIOXKEHUs HANPsKEHUH P TOCIEJ0BATEIbHOM COEJUHEHUH JIBYX
PE3UCTOPOB 9. IlpoBepka npaBuiia JjIsl CUIIBI TOKA MPH MapajieIbHOM COSTUHEHUU PE3UCTOPOB

10. Onpenenennie pabOTHI ANEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP

11. Onpenenenne MOLUTHOCTH AJIEKTPUYECKOTO TOKA, BBIACTSIEMON Ha pe3UCTOpe

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO Yepe3 JaMIIOUKY, OT HaIlpsDKEHHsI Ha Hel

13. Onpenenenue KIIJ[ HarpeBarens

14. ViccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS MOCTOSTHHBIX MarHUTOB

15. N3yueHre MarHuTHOTO 110JIs1 HOCTOSIHHBIX MarHUTOB MPH UX OObEMHEHUH U pa3JIeIeHUH

16. UccnenoBanue AeWCTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY



17. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBYS KaTYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA U HAIPaBJICHUS TOKA B KATYILIKE

18. N3ydeHwne neicTBUS MATHUTHOTO TOJIS HA IIPOBOTHUK C TOKOM

19. KoncrpyupoBanue u u3ydeHue pabOThI SJIEKTPOABHUTATENS

20. Usmepenune KI1J] anexTpoaBUTaTENbHON YCTAHOBKH

21. OnBITHI IO UCCIIEIOBAHUIO SBJICHUS SJICKTPOMArHUTHOW MHIYKIIUU: UCCIIEIOBAaHHE N3MEHEHU I
3HAUEHUS U HaIlPaBJICHUsI NHIYKLHOHHOTO TOKA.
9 KJIACC
Pa3nes 1. Mexannueckue siBJIeHUs!
Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBHKEHNA. PaBHOMEpHOE npsiMosMHeliHOe ABrkeHue. HepaBHomepHoe
IpsiMOJIMHEHOE ABM>KeHne. CpellHsAs 1 MTHOBEHHAsi CKOPOCTb TeJla IPU HEPABHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHoyckopeHHOe npsiMosInHeitHOe nBrkenue. CoOoaHoe nagaenue. Onbitel [amuies.

PaBHOMepHOE nBMKEHUE IO OKpYKHOCTHU. [lepron u yactoTa oOpamenus. Jlunelinas u yriosas
ckopocTH. LleHTpoCcTpeMUTENIBHOE YCKOPEHHE.

IIepssiit 3ak0oH Herotona. Bropoit 3akoH Herotona. Tperuit 3akon Herotona. IIpuHnun
CYIEPIIO3HUIINH CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHHS CKOJIBKEHHUS, CUJIa TPEHHS TIOKOS,
Jpyrye BUJbl TPEHHUS.

Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHUe CBOOOIHOTO MajeHus. [[BrxkeHue
wanet Bokpyr Connua (MC). [1epBas kocMuueckasi ckopocTs. HeBecoMocTh 1 nieperpysKu.

PaBHOBecue MaTepuanbHON TOUKU. AOCOIOTHO TBEP0€E Teno. PaBHOBecHe TBEPAOTO Tema C
3aKpEIUIEHHOM OChIO BpaleHusa. MoMeHT cuibl. LIeHTp TsokecTu.

Nmnynsc tena. M3menenne nmnynsca. Mmnynbe cuiibl. 3aKOH cOXpaHEHUsl UMITylIbca. PeakTuBHOE
newkenue (MC).
Mexanuveckast pabota 1 MOIITHOCTh. PaboTa cuit TsecTH, ynpyroctu, Tpeausi CBsi3b SHEPTUU U
pabotsl [loTeHnnanpHas 3Heprus Tela, OJHATOro Ha/l OBEPXHOCThIO 3eMiu. [loTeHnuansHas sHep
rud ckatou npyxuHbl. Kunernueckas sueprus. TeopeMa 0 KHHETHYECKON SHEPTUU. 3aKOH
COXpPaHEHUsI MEXaHUYECKOW SHEPTUH.

JdemoHcTpauuu

1. HaOnroneHre MEXaHUYECKOTO JIBHKEHHUS Tella OTHOCUTENFHO Pa3HbIX TeJl OTCUETa

2. CpaBHeHHE MyTeH U TPACKTOPUIl IBMKEHUS OJJTHOTO U TOTO e TeJla OTHOCUTEIBHO Pa3HbIX TeJ
orcuéta 3. M3MepeHHe CKOPOCTU U YCKOPEHHUS MPSMOJIMHEHHOTO JBHKCHHUS

4. UccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBUXKEHUS

5. Habmionenue nBuyKeHuUs Tela 1o OKPY>KHOCTH

6. Habmonenue MmexaHM4ecKuX SIBJICHUI, MPOUCXOIAIIUX B cucTeMe oTcuéta «Tenexkay npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUHM OTHOCUTENIbHO KaOuHeTa (pu3nku

7. 3aBHCHMOCTbH YCKOPEHHsI Tejla OT MacChl Teja U ACUCTBYIOIICH Ha HETO CHUJIBI

8. HabmroneHue paBeHCTBA CHII IPU B3aUMOACUCTBUHU Tell

9. M3mMeHeHue Beca Tena Npu YCKOPEHHOM JBHXKEHUU

10.Ilepenaua umiynbca Opyu B3aMMOJAEHCTBUU TEN

11.ITpeoOpazoBanust SHEPTUH NPH B3aUMOACUCTBUU TEI

12.Coxpanenue uMmyibca Npyu HEYIPyroM B3auMOACHCTBUU

13.CoxpaHeHue UMITyJIbCca MPU aOCOTIOTHO YIIPYroM B3aUMOACHCTBUU

14.HaGmtoieHre peakTUBHOTO JIBH)KEHUS
15. CoxpaHeHHEe MEXaHUYEeCKON SHEPTUuu MpHU CBOOOTHOM MaIeHUN
16. CoxpaHeHne MEXaHUYECKOW YHEPTUH NIPHU JIBUKEHUU TeJIa MO AEMCTBUEM NPYKUHBI

JlabopaTopHbie padoThI U ONBITHI

1. KoHcTpynpoBaHue TpakTa Ui pa3roHa M JaJbHEHIIero paBHOMEPHOTO JIBU)KEHUS IIapUKa WK
TEJIEKKHU

2. Ompenenenue cpeHeil CKOPOCTH CKOJIbXKEHUS OpycKa WK ABMKEHHS [IIapUKa 110 HAKJIOHHOM
IJIOCKOCTH

3. Ompenenenue ycKopeHHs Tejla IPU PaBHOYCKOPEHHOM JBM)KEHUU 110 HAKJIOHHON TIOCKOCTH

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBU)KEHUU 0e3



Ha4aJbHOU CKOPOCTH

5. TIpoBepka runoTesbl: €ClU MPU PaBHOYCKOPEHHOM JBMKEHHH 0€3 HauaIbHON CKOPOCTH MyTH
OTHOCSTCS KaK psii HEUETHBIX YHCETl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBbI

6. MccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JIaBJICHHUS

7. Omnpenenenue KOXPPUITUEHTA TPSHUS CKOJTBKECHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenue paboOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JBM)KEHUH TEJa M0 TOPU30HTAIBLHON
IIOBEPXHOCTHU

10.Onpenenenue pabOThI CHIIBI YIIPYTOCTH TPH TOIBEME Tpy3a ¢ UCTIOJIb30BAHUEM
HETIOIBMXKHOTO U TIOABIYKHOTO OJIOKOB

11.M3yueHue 3aKk0Ha COXpaHEHUS SHEPTUU
Pazgen 2. Mexanuueckue KoJie0aHUS U BOJHBI
Konebarensaoe nuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHMIA: IEPHO/I, YACTOTa, aMILIUTY/IA.
Maremaruueckuil U IpyKUHHBIN MasTHUKY. [IpeBpalienue snepruu npu kosuie0aTeIbHOM JIBUKEHUU.
3aryxatomue kosiebanus. Beinyxkennbie konebanus. Pezonanc. Mexannueckue BoyiHbl. CBOMCTBA
MeXaHW4YeCKuX BOJIH. [Ipo 1osibHBIE U NOTIepeyHble BOIHBIL. JJIHA BOJTHBI M CKOPOCTD €€
pacnpocTpaHeHus. MexaHnueckre BOJIHbBI B TBEPJAOM Tede, ceiicmuueckue BotHbl (MC).
3Byk. ['poMKkoCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. lHppa3Byk u ynbTpa3ByK.
JdeMoHcTpauuu
1. Habmoaenue koeOaHui Tel Mo IEHCTBUEM CHITBI TSKECTH U CHUITBI yripyrocTu 2. HaGmronenue
KoJieOaHui Tpy3a Ha HUTHU U Ha TIPY)KHUHE
3. HaGmroteHue BEIHYKICHHBIX KOJIEOaHUH 1 pe30HaHCca
4. PacripocTpaHeHue MpoJ0JIbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJEIIN)
5. Habnroenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOThI
6. AKycTHYeCKHI pe30HaHC

JlabopaTopHble padoThl U ONBITHI

1. Onpenenenue 4acTOTHI U MEPUOJIA KOJIEOAHUN MAaTEMaTUYECKOTO MasiTHUKA

2. OnpeneneHre 4acToThl U Mepro/ia KoieOaHuil PyKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH Mepro/ia KoyeOaHH MOABEIIEHHOTO K HUTHU Ipy3a OT JUIMHBI HUTU

4. UccnenoBanue 3aBUCUMOCTH NIEpUOAa KoJieOaHU IPYKUHHOTO MagTHHUKA OT Macchl Tpy3a

5. [IpoBepka HE3aBUCHMOCTH TepHoJa KoJebaHu Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a

6. OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD NIEpHoa KojaeOaHu NPyKUHHOTO MasiTHUKA OT
Macchl rpy3a U )KECTKOCTHU MPYKUHBI

7. 3mepeHue yCKOpeHus CBOOOIHOTO MaJACHUS
Paznen 3. DiieKTpOMAarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHbIE BOJTHbBI

DNEeKTPOMarHUTHOE MoJjie. DIeKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JIeKTpOMarHUTHBIX BOJTH [llkana
AJIEKTPOMArHUTHBIX BOJIH. Vcnonap30BaHNE 37€KTPOMAarHUTHBIX BOJIH IS COTOBOH CBSI3U.
DnexTpoMarHuTHas npupojia ceeta. CkopocTh cBeTa. BonHOBbIE cBOICTBA CBETA.
JdeMoHcTpanun
1. CpolicTBa 31E€KTPOMArHUTHBIX BOJH
2. BonHOBBIE CBOMCTBA CBETA
JlaGopaTopHble padoThI H ONBITHI
1. I3yuenue cBOWCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa
Pa3nen 4. CBeToBbIe IBJIEHHS

JlygeBas mojzensb cBeta. Mictounuku ceta. [IpsmonuHeiiHoe pacnpocTpaHeHHe CBeTa. 3aTMEHUS
Connua n Jlynsl. Otpaxenue ceera. [lnockoe 3epkano. 3aKkoH OTpaKEHUs CBETA.

IIpenomnenue ceeta. 3aKoH IpesomileHus cBeTa. [loiHOE BHYTpEeHHEE OTpakeHUE CBETA.
Hcnosip30BaHNEe OJITHOTO BHYTPEHHETO OTPAYKEHUS B ONITUYECKUX CBETOBOJAX.

JIunza. Xop mydedt B tuH3e. OnTudeckas cucrema oroanmnapara, MUKpockona 1 Teneckorna (MC).
I'ma3 kak onTudeckas cuctema. biiM30pykocTs U JaTbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbITel HptoToHa. CiioskeHne CrIeKTPpaabHbBIX IIBETOB.
Hucnepcus csera.
JdeMoHcTpanuu
1. TIpsmonuHelHOE pacpoCTpaHEHUE CBETA.
2. OtpaxkeHue cBeTa.



[Tomy4yenne n300pakeHUi B MIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaniax. 4. [Ipenomienue caera.
OnTruyeckuii CBETOBO/I.

Xox myueit B coOuparomieit Tunse.

XoJ Iydel B paccenBarole JIUH3E.

[Tomy4yenne n300paKeHU C MOMOIIBIO JIMH3.

[Tpunnun neiictBus oroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10.Monens rnasa.

11. Pa3nosxeHue 6enoro cBeTa B CIIEKTP.

12.Ilonmy4yenue 6eoro cBeTa Mpu CJI0KEHUHU CBETa Pa3HbIX LIBETOB.
JlabopaTopHble padoThl U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH YIjla OTPa)KEHUsI CBETOBOTI'O JIyda OT yrJja MaJeHHUsl.
2. M3ydeHune xapakTepUCTUK H300pakeHUS IPEeIMETa B IJIOCKOM 3epKaJie.

3. UccnenoBanne 3aBUCIMOCTH yIJia TIPEJIOMIICHHUS] CBETOBOTO JIyda OT yIrijla aJIeHHs Ha TPaHULIe

«BO3IyX—CTEKIIO».

4. [lonydeHue n300paxeHH ¢ MOMOILBIO COOMPAIOIIEH JTUH3BI

5. Onpenenenrie POKYCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMPAOIICH JIMH3BI.

6. OTBITHI IO Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OTBITHI IO BOCIIPHUSATHIO 1IBETA MPEAMETOB MPU WX HAOIIOACHUH Yepe3 [IBETOBBIC (PHIIBTPHI.
Pa3znen 5. KBanToBble siBJIeHUA

OmnsiTel Pezepdopaa v muianerapaast Mosens atomMa. Mozens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThL. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa m rammanznydeHus. CTpoeHrue aToMHoro siapa. HykimonHas Moenb
aTOMHOTO sifpa. M3oTomsl.
PannoaktuBHbIe IpeBparieHus. [leproa nomypacnaga aTOMHBIX siIEp.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHHUS 3aPs0BOT0 M MACCOBOTO YMCEN. DHEPTHUS CBSI3M aTOMHBIX
saep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a u nenenus saep. Mcrounuku sneprun CoJiHIa u
38&31 (MC). Snepnas sHepreTuka. JledcTBUS paaguoaKTUBHBIX U3TyYEHUH HA )KUBBIE OPTraHU3Mbl
(MC).

JdemoHcTpauuu

1. CriexTpbl U3ITy4eHHS U MOTJIOIIECHUS.

2. CrieKTphl pa3ayHbIX T'a30B.

3. Cnextp BOoAOpOIa.

4. Habmoienue TpekoB B kamepe BuibcoHa.

5. Pabota cuéryrka HOHU3UPYIOUTUX U3TyYCHHH.

6. Peructpanus u3inydeHus IpUpPOIHBIX MUHEPATIOB U IPOIYKTOB.

JlaGopaTopHble padoThI U ONBITHI

1. HaGnrogeHue CIIOMIHBIX U IMHEHYaThIX CIEKTPOB U3ITYUCHHUS.

2. MccnenoBanue TPEKOB: M3MEPEHNE SHEPTHH YACTHIIBI TI0 TOP MO3HOMY TyTH (110 (hoTorpadusim). 3.
N3mepenue pagnoakTuBHOTO (hOHA.

IHoBTOpHUTEILHO-0000 1AM MOYJIb

[ToBTOpUTENBEHO-0000IIAOIIMKA  MOJIYAb TpeaHa3HAYeH [UIs CUCTeMaTH3aluu U 00oOuIeHHs
MIPEIMETHOTO COJIEPIKAHUS U OIBITA IEATEIbHOCTH, MPUOOPETEHHOTO IPU U3YUEHUU BCETo Kypca Gpusu
KM, a Takke JUisi MoAroToBKM K OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy Mo (usuke s
oOyuaroniuxcs, BIOpaBIINX ATOT yIEOHBII MpeMeT.

[Ipu u3yyeHun NaHHOTO MOYJISL PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIBI IEATEIbHOCTH, HA OCHOBE
KOTOPBIX o0ecreunBaeTcs JOCTHKEHHE MPEAMETHBIX U METalpeIMETHBIX TUIAHUPYEMBIX Pe3yIbTaToOB
oOyueHusi, (QopmHpyeTcs €CTeCTBEHHO-Hay4YHass TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB
WCCIIeTIOBAHUS SBICHUI IPUPOJIBI M TEXHUKHU, OBJIAJICHHE YMEHUSIMU OOBACHATh (PU3UYECKHE SBICHUSA,
MIPUMEHSIS IOJTyYEHHbIE 3HAHUS, PEIIATh 33a4d, B TOM YUCJI€ KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIMAIBHO AESATENbHOCTHBIA XapaKTep JAHHOIO paszieia pealu3yercs 3a CU€T TOro, 4TO
y4aluecs BBIMOJHAIOT 33/1aHHs], B KOTOPBIX UM MPEAJIaraeTcs:

— Ha OCHOBE TOJYYCHHBIX 3HAHWI pacro3HaBaTh W HAYYHO OOBSCHATH (PU3UYECKUE SBIICHUS B
OKpYXalollel MPUpo/ie U NOBCEAHEBHOM KU3HU;
— HCIOJIb30BaTh HAYYHBIE METOIbI HCCIEAOBaHUS (PU3NUECKUX SBICHUH, B TOM YHCIE JJIsl IIPOBEPKH
TUIIOTE3 U MOJIyUYE€HHUSI TEOPETUYECKUX BBIBOJIOB;
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— O0OBSICHATH Hay4YHBIC OCHOBBI HanOoJiee BaKHBIX I[OCTI/I)I(GHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HalpuMmep, MPaKTHYCCKOTO UCHOJb30BaAHUA PA3JIMYHBIX UCTOYHHKOB SHCPIrUU HAa OCHOBC 3daKOHA IIPC-
BpalllCHUA U COXPaHCHHUA BCCX U3BCCTHLIX BUJ0B OHCPIUH.

Kaxc):[a;l U3 TEM JAaHHOI'O pasjciia BKIIOYACT SKCICPUMCHTAJIBHOC HCCICAOBAHUC 0606L[IaIOL[I€FO

xapaktepa. Pazgen 3aBepiiaercs mpoBeIeHUEM TUArHOCTUYECKOW M OLICHOYHOM paboThI 3a Kypc OC
HOBHOM IIKOJIBI.



INJIAHUPYEMBIE ObPA30OBATEJ/IBHBIE PE3YJIBTATDBI
Nzydyenne yueOHOro mpenMera «Du3nMka» HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs JOJDKHO
obecrieunBaTh JOCTIKEHUE CIEAYIONINX JTUYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yJabTaTOB.
JIMUHOCTHBIE PE3YJIbTATHBI
Ilampuomuueckoe éocnumanue:
— TPOSBIICHUE HHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PU3HUECKON HAYKH;
— IIEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxo6HO-HpascmeeHHoe 6ocnumanue:
— TOTOBHOCTBH K aKTUBHOMY YYaCTHIO B OOCYKJICHHH OOIIECTBEHHO-3HAYNMBIX U 3THICCKUX MPOoOIIeMm,
CBSI3aHHBIX C MTPAKTUYCCKUM IMPUMEHCHHEM JIOCTIKCHHUH (DU3UKH;
— OCO3HAHME B&XKHOCTH MOPATBLHO-3TUYECKHUX MIPUHITUIIOB B ACSITEIBHOCTUA YUEHOTO.
Icmemuueckoe socnumanue:
— BOCHPHUSTHE ICTETHYECKUX KauecTB (PU3NUECKON HAyKU: €€ TApMOHUYHOTO MTOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo nosnanua:
— OCO3HaHHE IIEHHOCTU (U3MUECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa TMO3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHI, BA)KHEUIIIEH COCTABJIAIONIEH KYJIbTYpPHI;
— pa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM JAESITEIIbHOCTH.
Dopmuposanue Kyabmypol 300p068ba U IMOUUOHAILHOZ0 0J1A20NONYHUA:
— OCO3HaHHWE IIEHHOCTH Oe3omacHOoro oOpa3za >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BKHOCTH MPaBMJI 0€30MMaCHOTO TIOBEACHHS Ha TPAHCIIOPTE, Ha JOPOTax, C IJIECKTPUICCKUM U TETIJIOBBIM
000pyI0BaHUEM B JIOMAITHUX YCIOBUSX;
— c(hopMHUPOBAaHHOCTH HaBbIKa pedaeKkcuu, MpU3HAHUE CBOETO MpaBa Ha OMMUOKY U TaKOTO ke IpaBa y
JPYroro 4eyioBeKa.
Tpyooeoe éocnumanue:
— aKTHBHOE€ YyYacTHe B PEUIeHUH MPAKTUYECKUX 3ajaud (B paMKax CEeMbHU, LIKOJIbI, TOpoja, Kpas)
TEXHOJIOTHYECKON U COLMANbHON HANPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE U PU3NUECKUX 3HAHUM;
— HUHTEpEeC K MPaKTUYECKOMY M3Y4YEHHIO NMpOodeccHii, CBI3aHHBIX C (PU3UKOM.
IKonozuueckoe gocnumanue:
— OpHUEeHTalMs Ha IpUMEHEHUe (U3WYECKUX 3HAHUM JUIs pelleHHs 3ajady B 00JacTH OKpY)Karolleu
Cpelibl, IUNTAHUPOBAHHUS TOCTYIKOB U OLICHKU UX BO3MOKHBIX ITOCIEACTBUMN JJI1 OKPYXKAIOILIEH CpEebl;
— OCO3HaHHE TrJI00AIBHOTO XapaKTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX pelieHusl.
Aoanmayusa od0yuarouiezoca K UsMEHAIOUWUMCA YCI08UAM COUUAbHOU U RPUPOOHOIL CPedbl:
— MOTpeOHOCTh BO B3aMMOJACWCTBUM IIPU BBIMOJTHEHUU UCCIIECIOBAHUNA U MPOEKTOB (U3NYECKOM
HaIlPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSIM JIPYTUX;
— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Ye€pe3 MPAKTUUYECKYIO EATEIbHOCTB;
— TOoTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (GOpPMyIUpOBaTh HAEU, MOHSITHUS,
TUINOTE3bl 0 (PU3NYECKHX 0OBEKTaX U SABIICHUSX;
— 0CO3HaHHE Ae(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTU (DU3HKHY;
— IUTAaHUPOBAHHE CBOETO Pa3BUTHSI B IPHUOOPETEHUU HOBBIX (PM3NYECKUX 3HAHUN;
— CTpeMJICHHE aHAIU3UPOBATh U BBISBISATH B3aUMOCBS3H MPHUPOJBI, OOIIECTBA U SKOHOMHUKHU, B TOM
YHCIIe C UCMOIb30BaHHEM (PU3UUECKHUX 3HAHUM;
— OIICHKa CBOMX JACUCTBUN C Y4ETOM BIIHMSHHUS HAa OKPYKAIOIIYIO CPEIy, BO3MOXHBIX TJI00ATbHBIX
HOCJIeACTBUI.
METANPEAMETHBIE PE3YJIBTATBI
YHuBepcaabHble IO3HABATEIbHbIC 1eHCTBUA
ba3zoevie nozuueckue oeiicmeusn:
— BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU 0OBEKTOB (SIBICHUN );
— yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALIUN, OCHOBAHUS JUIsl 0000IIECHUS U CPAaBHEHUS;
— BBISBIISATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTpUBAaeMbIX (pakTax, TaHHBIX U HAOTIOACHHUSIX,
OTHOCSIIHUXCS K (PU3MUECKUM SBIICHUSIM;
—  BBISBJISATh NMPUYMHHO-CIIEACTBEHHBIE CBSI3U NMPH W3YYCHUU (DU3UUECKUX SIBJICHUNW W TPOIECCOB;
JIeNaTh BBIBOJBI C MCIOJIb30BAHUEM JEIYKTUBHBIX M HWHIYKTUBHBIX YMO3aKJIIOUEHHH, BBIJIBUTaTh
TUTOTE3bI O B3aUMOCBS3SX (PU3UIECKUX BEIHYUNH;



— CaMOCTOATENBHO BBIOMPATh CIIOCO0 perieHus yueOHON pU3ndecKoil 3a1aun (CpaBHEHHE HECKOJIBKUX
BApHAHTOB pELICHUs, BbIOOp Hamboyee MOAXOAALIETO € YYETOM CaMOCTOSITETIBHO BBIICICHHBIX
KpUTEPUEB).

bazoevie uccneoosamenvckue oeiicmeusn:
— HCIIOJIB30BaTh BOMPOCHI KaK UCCIIEIOBATEIBCKUM HHCTPYMEHT MMO3HAHUS;
—  TPOBOJWTH MO CAMOCTOSITENIBHO COCTABIICHHOMY IUIaHYy OIBIT, HECIOXHBIN (pu3ndeckuit
HKCTIIEPUMEHT, HEOOJIbIIIOE UCCIIEIOBAaHUE (PU3UYECKOTO SBICHUS;
— OIIEHUBATh HA MMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIIUIO, MOJTYYCHHYIO B XOJ€ MCCIEIOBAHHUS
WJTU DKCIIEPUMEHTA;
—  CaMOCTOATENBHO (POPMYTUPOBATH 00OOIIECHHS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, OIIBITA, UCCIICIOBAHUS;
— TMPOTHO3UPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, & TAKXKE BBIJIBUTAThH
MIPEIITOJIOKCHHS 00 UX PA3BUTHH B HOBBIX YCIIOBHSX M KOHTEKCTaX.

Paboma c ungpopmanuei:
— TPUMEHSTH PA3JIMYHBIC METOJIbI, MTHCTPYMEHTHI U 3aIpOCHI MPH TIOUCKE U 0TOOpe WH(pOopMauy HiTn
JAHHBIX C YUETOM MPEJI0KEHHOM yueOHOH (pu3nyecKkoil 3a1auu;
— aHaJU3WUPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIIHIO PA3IMIHBIX BUIOB U (HOpM
MIpe/ICTaBJICHMUS;
— CaMOCTOSTEIFHO BEIOMPATh ONTUMATIBHYIO (DOPMY MpeCTaBIICHUs WH(DOPMAIIMH U UILTIOCTPHPOBATH
pelnraeMble 3a/1a91 HECIIOKHBIME CXEMaMHU, TuarpaMMaMu, HHOHM rpadKoi U UX KOMOWHAITHSMH.

YHuBepcajibHble KOMMYHUKATUBHbIE 1eHCTBUA

Obwenue:

— B XoJie¢ OoOCyXJIeHHs y4eOHOTO MaTepualia, pe3yibTaToB JAa0OPAaTOPHBIX pabOT U TPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY O0OCYK/JTaeMOM TeMbl U BBICKA3bIBATh WJICH, HAIlCJICHHBIC HA PEIICHUE
3a/laud U MojjepKaHue 01aroxenaTeIbHOCTH OOIIeHMS;

— COTOCTAaBJIATh CBOM CYXKJIEHUS C CYKJICHHUSIMHU JPYTUX YYACTHHKOB JUAIOra, OOHApYKUBATh
pasnauyure U CXOACTBO MO3UIIMIA;

— BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

—  TyOJIMYHO MPEACTaBIATh PE3YIbTATHI BBIIIOJHEHHOTO (DU3HUECKOTO OMbITa (SKCIIEPUMEHTA,
HCCTICIOBAHUS, TIPOCKTA).

Coemecmnasn deamenvHocms (COmMpyoOHUUECmE0):

— TIOHUMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHIUBUIYAIbHONU pabOTHI MpU
pElIeHUH KOHKPETHOMN (hH3UYecKoil mpoOiIeMbl;

— TMPUHUMATh LIETU COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBaTh JACUCTBUS MO €€ TOCTHXKEHUIO:
pacnpenensitb poju, 00CYXIaTh MPOLECChl U Pe3ylbTaThl COBMECTHOW paboThl; 0000IaTh MHEHUS
HECKOJIbKUX JIIOJICH;

—  BBINOJIHATH CBOIO YacTh palOThI, JOCTUTas KayeCTBEHHOIO pe3ylbTaTra IO CBOEMY
HAIMPAaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C APYTUMU YJICHAMU KOMAaH/IbI;

— OIICHMBAaTh KayecTBO CBOEro BKJaJa B OOHIMI MPOAYKT MO KPUTEPUAM, CAMOCTOSTEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

YHuBepcajiabHble peryJsiTUBHbIE /1eiicTBUSA

Camoopzanuzayus:

—  BBISABIATH NPOOJEMBI B )KU3HEHHBIX M YU€OHBIX CUTYalUsX, TPEOYIOUIUX MIJIS pPelIeHUsS
(bu3nuecKux 3HaAHUII;

— OPHEHTHUPOBATHCS B PA3IMYHBIX MOJAXOJaX MPUHATUSA PElIeHU (MHAMBHIyalbHOE, MPUHATHE
pElIeHUs B TPYIIIe, MPUHITHE PEIICHUN TPYIIIOii);

— CaMOCTOSITENBHO COCTaBIATh ATOPUTM pelieHus (PU3NUecKoi 3aaun WK TIaHa UCCIIeIOBaHUS
C Yy4€TOM HUMEIOIINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh MpelJiaracMbie
BapUaAHTHI PEIICHUII;

— JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmponw (pehrexcus):

— JaBaTh aJIEKBATHYIO OIICHKY CUTYAIlMH U MIpejiararh IuiaH e€ N3MEHEHUS;

— OOBSICHITH MPUYHHBI JOCTHKECHHSI (HEJOCTUKEHUS) PE3yIbTATOB JIEATEIHHOCTH, 1aBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHBBI B JIESATEIBHOCTH (B TOM YHCIE B XOJ BBITIOJHEHUS (U3HUYECKOTO
UCCIIEIOBAHUSI WMJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOATEIHCTB, W3MEHHBIIUXCS CUTYaIlUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yNIbTaTa U U YCIOBUSM.



Imoyuonanvhlii UHmMeNIEKM:

— CTaBHUTbH ce0sl Ha MECTO JPYroro 4YesoBeKa B XOJ€ CIOpa WM AUC KyCCHU Ha HAyYHYIO TEMY,
IIOHUMATh MOTHUBBI, HAMEPEHU U JIOTHKY IPYroro.

Ilpunamue ceoa u opycux:

— TpU3HABaTh CBOE MPABO Ha OUIMOKY MPH pelIeHnU (PU3NYECKUX 3aay WK B YTBEPKACHUSIX HA
Hay4YHBIC TEMBI U TAKOE YK€ TPABO JAPYroro.

HNPEIMETHBIE PE3YJbTATHI
7 KJIIACC

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxarb CGOPMUPOBAHHOCTb Y
oOyJaromuxcst yMEeHUi:
— HCIOJIb30BATh MOHATHUS: (PU3NUECKHE U XUMHUUYECKUE SBJICHUS; HAOIIOIEHNE, SKCIIEPUMEHT, MOJIEIIb,
TUIOTE3a; COUHULBI (DU3MYECKHX BEIMYHMH; aTOM, MOJICKYJIa, arperaTHble COCTOSIHHS BEIIECTBa
(TBEpHOe, KHAKOe, Ta3000pa3HOE); MEXaHUYECKOe [BIDKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHENHOE), TPAaEeKTOpHsl, paBHOAEWCTBYroIIass cui, naedopmauus (ymnpyras, IJIaCTHUECKas),
HEBECOMOCTb, COOOIIAIOLIUECS COCY/IBI;
— paznuuath sBieHUs (Auddy3us; TEIoBoe ABMKEHUE YaCTHUIl BELIECTBA; PABHOMEPHOE JIBU)KEHUE;
HEpaBHOMEPHOE JBIKEHUE; UHEPLUS; B3aUMOJICHCTBUE TEJ; paBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHOMN
OCbI0 BpallleHHs; Tepefada [JaBi€HHUs] TBEPIABIMU TeJlaMH, KHJIKOCTIMU U Tra3aMu; aTrMocgepHoe
JaBJICHUE; IUJIABaHUE TeJ; IMPEBpAlllEHUs MEXaHMYEeCKOW SHEPIuu) IO ONMCAHHUIO MX XapaKTEepPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX TaHHOE (PU3NUECKOE SBIICHHE;
— pacrno3HaBaTh MPOSIBIEHUE U3YUYEHHBIX (U3NYECKUX SBJICHHUM B OKpY)KaloOIleM MHUpE, B TOM YHUCIIE
(bu3UYeCcKue SBJICHHS B PUPO/IE: MPUMEPHI IBIKCHUS C PA3TUMYHBIMUA CKOPOCTSIMHU B )KMBOU M HEXKUBOM
MIPUPOJIe; ACUCTBHUE CUIIBI TPEHUS B IPUPOJIE M TEXHUKE; BIUSHUE aTMOC(EPHOro NaBJICHHUS HA KUBOU
OpraHu3M; IJIJaBaHUE PbIO; phlYaru B TeJe YeJoBeKa; MPU 3TOM NEPEeBOJUTHh MPAKTHUECKYIO 3a/ady B
y4eOHYI0, BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKHA (PU3HUECKHUX SBICHHUI;
— ONHUCHIBATh M3YYECHHbIE CBOMCTBA Tel M (PU3MUECKUE SBIICHUS, UCIOJB3YS (PU3HUECKUE BEIMYUHBI
(Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEIHAS CKOPOCTh, CHJIAa YIIPYTOCTH, CHIIa
TSYKECTH, BEC TeJla, CUJIa TPeHHs, JaBjieHue (TBEPAOTO Tena, KUIKOCTH, Ta3a), BHITAIKUBAIOLIAS CHIIA,
MexaHuyecKkas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA(M(UIMEHT MOJIE3HOTO IEHCTBUS
MEXaHHU3MOB, KUHETHYECKasl ¥ MOTEHIIMaIbHasl HEPTusl); MPU ONMKUCAHUM MPABUIBHO TPAKTOBATH (PU3U-
YEeCKHUIl CMBICII UCTIOIb3YEMbIX BEIMYUH, UX 0003HAYEHHS U €IUHUIBI GU3NYECKUX BEIUYMH, HAXOAUTh
(dbopMyIibl, CBS3BIBAIONINE JaHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTUMHU BEIMUYMHAMU, CTPOUTH Ipaduku
M3YYEHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEITUUHH;
— XapakTepu30BaTh CBOMCTBA Tej, (pU3HUECKUE SBJICHUS U MPOIIECCHI, UCIIONIb3YS MpPaBUIia CIOKEHUS
cul (BOOJb ONHOW mpsMoif), 3akoH ['yka, 3akon I[lackams, 3akoH ApXumezaa, IPaBHIIO PaBHOBECHS
phuara (670Ka), «30J0TO€ IPABUIIO» MEXAHHUKH, 3aKOH COXPAaHEHUs MEXaHMYeCKOW SHEPTUU; IpU 3TOM
JaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;
—  OOBSICHATH (U3UYECKUE SIBIICHUS, MPOLIECCHI M CBOWCTBA TeJI, B TOM YHCIE U B KOHTEKCTE
CUTYaIlMil IPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
00BsicHeHHE U3 1—2 JIOTMYECKUX IIAroB ¢ OMOPOol Ha 1—2 M3yueHHBIX CBOICTBA (PU3NYECKUX SBICHUM,
(bu3MUeCKUX 3aKOHA UM 3aKOHOMEPHOCTH;
— pemarth pacu€THble 3a7aud B 1—2 paeiicTBUs, MCHOJNB3Ys 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
(buznyecKkue BEeIMUMHBI: Ha OCHOBE aHa3a yCIOBHS 3a]auu 3allMChIBaTh KPATKOE YCIOBHE, TO/I-



CTaBIATh (PU3MUECKUE BETUYMHBI B (OPMYNIBI U MPOBOIUTH PAcUEThl, HAXOAUThH CIIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE JIUIsl PEIICHUS 3aa4, OLIEHUBATh PEATMCTHYHOCTh MOTYYEHHOU (PU3UIECKOM
BEJIMYMHBI;

— pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO DPEHIUTH MPH MOMOLIM (U3NYECKUX METOIOB; B
ONMCAHUU HCCIEIOBAaHUS BBIICIATH IPOBEPSIEMOE MPEIINOJIOKEHNUE (TUIOTE3Y), pa3iuyaTh |
WHTEPIPETUPOBATh MOJIYIYECHHBIA PE3yJbTaT, HAXOAUTh OMIMOKM B XOJIE OMBITA, JEJATh BBIBOJIBI MO
€ro pe3ysbTaram;

— TPOBOJUTH OTBITHI MO HAOMIONEHUIO (PU3MUYECKUX SIBICHUN WM (U3NYECKUX CBOWMCTB TEIl:
(bopMynHpOBaTh TMPOBEPsieMbIE TPEAINOJIOKEHHSI, COOMpaTh YCTAaHOBKY U3 MPEIUIOKEHHOTO
000pyI0Ba-HUS, 3aMMCHIBATH XOJI OIBITA 1 (POPMYITUPOBATH BBHIBOIBL;

—  BBINOJHATH MpPsIMbIE H3MEPEHHS] PACCTOSHUS, BPEMEHM, Macchl Tejla, 00bEMa, CHIBI U
TEMIepaTypbl C HUCIOJB30BAHUEM AaHAJIOTOBBIX M IHU(POBBIX MPUOOPOB; 3aMHCHIBATh MOKA3AHUS
prOOPOB ¢ YIETOM 3aIaHHOM a0COTIOTHOW MOTPEITHOCTH U3MEPEHUIA;

—  TPOBOJUTH HCCJIENIOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKOM BEIWMYMHBI OT JpPYrou c
HCIOJIb30BAHMEM TMPSIMBIX M3MEPEHHM (3aBUCUMOCTU IyTH PaBHOMEPHO MABMIKYILLErocs Tejaa OT
BpEMEHHU [BIKEHMSI TeJa; CHJIbI TPEHUsS CKOJBXEHUS OT Beca Teja, KadecTBa 00paboOTKu
MOBEPXHOCTEH TN M HE3aBUCHMOCTH CHJIbI TPEHMsI OT IUIOIIAAN CONPUKOCHOBEHHUS TEIN; CHJIbI
YOPYTrOCTH OT YJUIMHEHHUS MPYKUHBI; BBITAIKMBAIOIIEH CHUJIbI OT 00bEMa NOTPYKEHHOMN YacTH Tesa U
OT IUIOTHOCTU JKHUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJO; YCIOBHM IIaBaHUs TeJ, YCIOBUM paBHOBECHs phluara U OJOKOB); y4acTBOBATh B
IUIAHUPOBAHUM Y4eOHOTO HCCIeAO0BaHMs, COOMpaTh YCTAHOBKY U BBITIOJHATH MU3MEPEHMs, CIenys
MPeI0)KEHHOMY IUIaHy, (UKCUPOBATh pE3yJAbTaThl IOJTYYEHHOM 3aBHCHUMOCTH (PU3MYECKHX
BEJIMYMH B BHJE MPEIIOKEHHBIX TaOnull M TrpauUKoB, JAeiaTb BBIBOJABI IO pe3ylbTaTaM
UCCIIEIOBAHUS;

— TMPOBOJUTH KOCBEHHbIE M3MEpPEHUs (U3NYECKUX BEIMUYMH (IJIOTHOCTh BEUIECTBA KUAKOCTU U
TBEPAOIO TEJa; CHJIAa TPEHUS CKOJIBKEHUS; NABICHHE BO3yXa; BBITAIKUBAIOLAs CHJIA, IEHCTBYIO
mass Ha NOrpykEHHOe B JKMIKOCTb Te€J0; KOIPQHUIUMEHT IOJIE3HOTO JAEHCTBUS  IPOCTHIX
MEXaHU3MOB), CIeQys HPEJIO)KEHHOW WHCTPYKLMU: MPHU BBHINOJIHEHUH H3MEpPEHUH coOupaTh
OKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYHCIIATH 3HAYEHUE NCKOMOW BEJIMYMHBI;

— co0moaaTh IpaBuiia TEXHUKHA 0€301TaCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;

—  YKa3blBaThb NIPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOLIAIOIIUECs COCyibl, OapoMeTp, pbluar, MOABMKHBIA M HENOJBWKHBIM OJIOK, Ha-
KIJIOHHAsI IIJIOCKOCTB;

—  XapaKTepu30BaTh MPHUHLUIBI JEHCTBUSA H3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOICTB €
ONOPOH Ha UX ONHUCaHMs (B TOM YHUCIIE: MOAIIUIHUKN, YCTPOHUCTBO BOJONPOBOAA, THAPABIMUYECKHUIM
IIPecc, MaHOMETp, BBICOTOMEp, MOPLIHEBOI HAcOC, apeoMeTp), MCHOJb3ys 3HAaHUS O CBOMCTBax
(bu3nyecKkux ABICHUH U HEOOXOJUMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOAMUTH IpPUMEPHl / HAXOAUTh MH(OPMALMIO O MpUMEpax MPAKTHUYECKOTO HCIOJIb30BaHUS
(Gu3nYecKuX 3HAHUM B MOBCEIHEBHOW XU3HU Ui oOecrieyeHHsi O€30IacHOCTH MpHU OOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHMs 3/I0pOBbsi M COONIIOJCHHUS HOPM
9KOJIOTMYECKOT0 TIOBEICHUS B OKPYKAIOLLEN CPELE;

— OCYLIECTBIATh OTOOP MCTOYHHUKOB MH(pOpMalUU B ceTd VIHTEpHET B COOTBETCTBUHU C 3a/IaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUU U IIyTEM CPaBHEHMS Pa3JINYHBIX HCTOYHU
KOB BBIICNATh MH(OpMaIMIO, KOTOpas SBISIETCS NPOTUBOPEYMBOM MM MOXET  OBITh
HEJIOCTOBEPHOM;

—  MWCIIOJIb30BaTh IPHU BBIMOJHEHUM Y4YEOHBIX 3aJaHUl HAayYyHO-NOMYJSPHYIO JIUTEpaTypy
¢u3n4ecKoro



COJIepXaHusA, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHeT; Bianerb nNpuéMamMu KOH-
CIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHusi HHOOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYT'YIO;
— C03/1aBaTh COOCTBEHHBIC KPATKUE MUCHMEHHBIE U YCTHBIC COOOIICHHS Ha OCHOBE 2—3 MCTOYHUKOB
uHpopmanuu (HU3HYECKOTO COJIEp)KAHUS, B TOM YHCIE IyOJUYHO JellaTh KpPaTKUE COOOIIEHHS O
pe3ynbTaTax MPOEKTOB WM y4EOHBIX MCCIEAOBAHHUM; IMPH 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YUECHHBIN
MOHATHIHBIN ammapaT Kypca (pU3UKH, COMPOBOKAATH BEICTYIUICHHUE MTPE3CHTAIINCH;
— TpHU BBHINOJHEHUH Y4YEOHBIX IMPOEKTOB M MCCIEIOBAHUN paclpeieisiTb 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUHU C TOCTABJICHHBIMHU 3aJladaMU, CIEAWTHh 3a BBIIIOJHCHHEM IUJIaHa JIEHCTBUM, aJ€KBATHO
OIICHUBATh COOCTBEHHBIM BKJIAJ B JCSATCILHOCTh TPYIIBI; BBICTPAMBATh KOMMYHHUKATUBHOE
B3aUMOJICHCTBUE, YYUTHIBASI MHCHHE OKPYKAIOIIHX.
8 KUIACC

[IpeameTrHsie pe3ynbTarhl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaThb C(HOPMUPOBAHHOCTH V
oOyJaromuxcst yMEeHUi:
— UCIOJB30BaTh TMOHSATHSA: Macca W pa3Mephl MOJIEKYJ, TEIIOBOE ABUKEHHWE aTOMOB M MOJEKYI,
arperaTHbIE COCTOSIHUSI BEIIECTBA, KPHUCTAIIMYECKHE W aMOpQHBIE Teja, HACHIIICHHBIM W HEHACHI-
IIEHHBIH TIap, BJIAKHOCTh BO3/AyXa; TeMIlepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOW JIBUTATElNb;
AJIEMEHTAPHBIN DJIEKTPUUECKUM 3apsl, STCKTPUUECKOE T0JI€, IPOBOJHUKHA M TUAICKTPUKH, TOCTOSTHHBIN
ANEKTPUUECKUI TOK, MATHUTHOE TIOJIE;
—  pa3nuyarh SABJICHHS (TEIJIOBOE pacCIIMpPEHUE/CKaTHE, TEIUIoNepeaaya, TEIUIOBOE PaBHOBECHE,
CMayMBaHMWE, KaNWULIPHBIE SBJICHUS, WCIApECHUE, KOHJCHCAIMS, IUIABJICHHUE, KPHUCTAILTA3AIMS
(oTBepneBaHmE), KUTIEHUE, TEIJIoNepeaava (TeIIONPOBOIHOCTh, KOHBEKIIUS, H3TYICHHUE); DIICKTPHU3AIIUS
TeJ, B3aUMOJICHCTBHE 3apsI0B, ICUCTBUS MIEKTPHUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AMMOICHCTBHE
MarHuTOB, JIEHCTBHE MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM, DJICKTPOMAarHWTHAS MHAYKIIHS) TIO0 OTTH-
CaHUI0O WX XapaKTEepPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JJaHHOE (HU3UIECKOE
SIBJICHHE;
— pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (DU3MUECKHUX SBJICHUN B OKPYXKAIOIIEM MHUpE, B TOM YHUCIIE
¢duznyeckue [BIICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE U KaMWUISIPHBIE SBJICHHUS B NPUPOAE,
KpUCTAJIBl B mpupoje, usnydenue CoiHua, 3amep3aHue BOJAOEMOB, MOPCKHE Opu3bl, 00pazoBaHuE
pOCBI, TyMaHa, UHEesl, CHETa; 3JIEKTPUUECKUE ABJICHUS B aTMOC(eEpe, FNEKTPUUECTBO KUBBIX OPTraHU3MOB;
MarHuTHOE MoJie 3eMJIH, Ipeid Moo COB, POJIb MArHUTHOTO TOJISI AJIS SKU3HU HA 3eMJie, MOJSpPHOE CH-
SHHUE; TPU O3TOM TNEPEBOIUTH MPAKTUYECKYIO 3aJayy B Yy4eOHYIO, BBLACIATH CYLIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PUZNUECKHUX SBICHUI;
— OIIMCHIBaTh M3y4YCHHbIC CBOWCTBA TeN W (PU3MUECKHE SBICHUS, UCMOIb3yd (GU3NUYECKUE BETUYHHBI
(TemmepaTypa, BHYTPEHHSSI SHEPrus, KOJMYECTBO TEIUIOTHI, yJeNbHas TEIUIOEMKOCTh BEIECTBa,
yAenpHas TEIJIOTa IUIaBIICHUS, YJeNbHas TEIUIOTa MapooOpa3oBaHUs, YAeNbHas TEIJIOTa CrOpaHUs
TOIUIMBA, KOAPPHUIIMEHT MOJE3HOTO NEHCTBUS TEIUIOBOM MAalIUMHbI, OTHOCHUTEIbHAS BIAXKHOCTH BO3/yXa,
AIIEKTPUYECKH 3apsijl, cuja TOKa, SIEKTPUUYECKOe HANpsKEHUE, COIPOTUBIICHUE TPOBOJHHKA, YACIbHOE
COMPOTHBIIEHUE BelIEeCTBA, pab0OTa W MOIIHOCTH AJIEKTPUYECKOTO TOKA); MPU OMHCAHUM IMPABUIBHO
TPakTOBaTh (DM3MUYECKUN CMBICI HCIOJIB3YEMBIX BEJIWYUH, O0O3HAUEHUS U EIUHUIBI (PU3UUECKHUX
BEJTMYMH, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (DU3HUECKYIO BETUYUHY C IPYTUMH BEIHMUYMHAMH,
CTPOUTH rpapUKu U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;
—  XapakTepu3oBaTh CBOMCTBAa TeJd, (PU3MUECKHUE SIBIECHUS U MPOIECCHI, HCIOJIb3yS OCHOBHBIC
MIOJIOKEHUS MOJICKYJIIPHO-KUHETHUECKON T€OPUU CTPOCHHS BEIIECTBA, IPUHIIUI CYIIEPIO3UIIUU MOJIeH



(Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHMs 3apsna, 3akoH OMa i1 ydacTKa LENH, 3aKOH
Jlxoynsa -JleHna, 3aK0H COXpaHEHHS SHEPTUH; TIPH ATOM JaBaTh CJIOBECHYIO (POPMYTUPOBKY 3aKOHA
U 3aIUCBIBaTh €M0 MaTEMaTUUYECKOE BBIPAKECHHUE;

— OOBACHATH (PU3MUECKUE TPOLECCHl U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTYaIHi
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh IPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
o0bsic-HeHne U3 1 - 2 JIOrM4ecKux MIaroB ¢ omopoid Ha 1 - 2 M3y4eHHBIX CBOWCTBA (PU3MUYECKHUX
ABJICHUH, (U3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH; pemarh pacu€rHple 3amaud B 2 - 3
JECWCTBUS, UCTONB3YS 3aKOHBI M (OPMYIIBI, CBS3bIBAIONINE (PHU3UYECKUE BEIMYMHBI: Ha OCHOBE
aHaJM3a YCJIOBMS 3aJjaud 3alKChbIBaTh KPAaTKOE YCIOBHUE, BBISABISITH HENIOCTATOK JAHHBIX IS
peleHus 3a1a4M, BEIOUpATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIE U €€ PelIeHHUs, TIPOBOJUTH pac
4ETHI U CPAaBHUBATH NOJYYEHHOE 3HaYEHUE (PU3NUECKON BEIUUNHBI C U3BECTHBIMU JJTAHHBIMU;

— pacno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO PELIUTbh IMPU MOMOUIM (PU3MYECKUX METOJIOB;
UCIOJIb3YSl ONMCAHME WCCJIENOBAaHUS, BBIICIATH IPOBEPSIEMOE IPEAINOJIOKEHNE, OLICHUBATh
MPaBUJIBHOCTh MOPSAKA MPOBEICHUS UCCIIEIOBaHMsI, IEJIaTh BBIBOIBI;

— MPOBOJUTH OMBITHI MO HAONIONEHUIO (PU3MUECKUX SBICHUH WM (PU3MYECKUX CBOMCTB TN
(KanwIsipHbIE SIBJICHMSI, 3aBUCUMOCTh JIaBJICHHUS BO3/yXa OT €ro o0béMa, TeMIlepaTypbl; CKOPOCTH
Mpo-1lecca OCTHIBAHUSI/HArpeBaHUs TPH HU3IYYCHHUH OT I[BE€TAa H3Iy4aroniei/morionanen
MOBEPXHOCTH; CKOPOCTh MCIIAPEHUS BOJBI OT TEMIIEPATYPhl KUAKOCTU U IIOMAIN €€ IOBEPXHOCTH;
ANIEKTpU3aLMg TEI M B3aUMOJICHCTBUE DJIEKTPUUECKUX 3apsiioB; B3aUMOJIECHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJIH3al[isi MarHUTHBIX IOJIEH MOCTOSIHHBIX MAarHUTOB; JIEHCTBUS MAarHUTHOIO IOJIS
Ha TPOBOJHMK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS MOCTOSHHOIO
TOKa): (OpMyIUpOBaTh MPOBEPSEMbIE MPEANOIOKEHHUS, COOMPATh YCTAHOBKY M3 IMPENI0KEHHOIO
000py/I0BaHNs; OMMCHIBATH X0 ONbITAa U (OPMYIUPOBATH BHIBO/IBI;

— BBITIOJIHATH IPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHOMN BIa)KHOCTH BO3]lyXa, CHUJIbI TOKA,
HampsDKEHHUS C HUCIOJB30BAaHUEM aHAJIOTOBBIX NPUOOPOB U JAaTYMKOB (U3WYECKUX BEJINYHH;
CpPaBHUBATH PE3YIbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;

—  TPOBOJUTH HCCJECAOBAaHUE 3aBHCHUMOCTH OJHOW (PU3WYECKON BEIMYMHBI OT JPYrol c
HCIOJIb30BAHMEM TPSMBIX U3MEPEHHH (3aBUCHMOCTb COMPOTHUBIICHUS IMPOBOJHUKA OT €ro JJIUHBI,
IJIOIIAIM MONIEPEYHOIO CEYEHUSI U YJIEIbHOTO CONPOTUBIICHMS BEIIECTBA MPOBOJIHMKA; CUJIbI TOKA,
HIYILIEro 4yepe3 MPOBOJHUK, OT HAIPSKEHUS Ha MPOBOJAHUKE; UCCIETIOBAHKUE MOCIEIOBATEIBHOTO U
Ma-pajuieIbHOTO COEAMHEHUN MPOBOJHUKOB): TUIAHUPOBATH HCCIIEIOBAaHUE, COOMPATh YCTAaHOBKY U
BBITIOJIHATh U3MEpEHUs], Clenys MperIoKeHHOMY IUIaHy, (PUKCHpPOBATh pPe3yNbTaThl MOJY4YECHHOM
3aBUCHUMOCTH B BUJIE€ TaOJIUIl ¥ IPaUKOB, IEJIaTh BHIBOJBI 110 pPe3yJIbTaTaM UCCIIEOBAHMUS;

— TMPOBOJUTH KOCBEHHBbIC M3MepeHusl (pr3nUecKuX BeNIUYUH (yAeNnbHas TEIIOEMKOCTh BEIIECTBA,
COMPOTHUBIIEHUE MPOBOJAHMKA, paboTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA): IJIAHUPOBATh HU3MEpe
HUs, cOOMPATh KCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys IPEIJIOKEHHON HHCTPYKIIUHU, U BEIYUCIISATH
3HAUYE€HHE BEJIIMUMHBIL;

— coOmroaaTh MpaBuiia TEXHUKHU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTopHbIM 000PYIOBaHHUEM;

— XapakTepu30BaTh MPHUHILMUILI JIEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOICTB C
OTIOPOM Ha UX OMHCaHUS (B TOM YHMCIIE: CHUCTEMa OTOIJICHHS] JOMOB, TUTPOMETP, IMapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUYETUMK SIEKTPUUYECKON SHEPTUU, SIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBarebHbIe IEKTPONPUOOPHI (IPUMEPDI), AMEKTPUUECKUE MPEIOXPAHUTENH; HIEKTPOMATrHHUT,
AJIEKTPOABUTaTENb MOCTOSIHHOTO TOKA), UCIIOJIb3Ysl 3HAHMSI O CBOMCTBAX (PM3WYECKUX SBICHUN U
HEe00X0IUMBIE

¢u3nyeckre 3aKOHOMEPHOCTH;

— pacrmo3HaBaTh MPOCTbIE TEXHHUUYECKHE YCTPOICTBAa M M3MEpHUTEIbHbIE MPHOOPHI MO CXeMaM U
CXEMAaTUYHbIM PUCYHKaM (KHJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUraTehb
BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTAT); COCTABJISITH CXEMbl IEKTPUYECKUX LENed C
MOCJIeI0BAaTEIbHBIM U MapaJlIeIbHBIM COSIMHEHUEM AJIEMEHTOB, pa3iindas yCIOBHbIE 0003HAYEHUs
2JIEMEHTOB MIEKTPUUECKUX LIETIEH;

— TPUBOJUTH NPUMEPHI/HAXOAUTH MHPOPMALHUIO O MPUMEPax MPAKTHUYECKOTO HCHOJIb30BAHUS
(¢u3MYeCKUX 3HAHUI B MOBCEIHEBHON >KM3HU Ui oOecrieueHus: 0€30MacHOCTH MpU OOpalleHuu ¢
npubo-paMu U TEXHUYECKHMMM YCTPOMCTBAMH, COXpaHEHHs 370pOBbS M COOJIIOJCHHS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOLLEN CPELE;



— OCYHIECTBJIATh MOUCK HH(opMamuu  (Qu3nyeckoro conepxaHus B ceTd MHTepHeT, Ha
OCHOBE HMEIOLIUXCS 3HAHUH W NYTEM CpPaBHEHHS JOTOJIHUTEIBHBIX HCTOYHHUKOB BBIICIATH
UH(OPMAIINIO, KOTOPAsi SBISETCS MPOTUBOPEUUBOI HITH MOKET OBITh HEIOCTOBEPHOM;

—  WCHOJb30BaTh INPU BBIOJHEHUU YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3NIECKOTO COAEpIKaHMs, CIIPAaBOYHBIE MAaTE€PUANIbl, PeCypchl ceTu MHTepHeT; BlaaeTh npuéMamu
KOHCTIEKTUPOBAHUS TEKCTA, IpeoOpa3oBanus HH(POPMAIH U3 OJJHOM 3HAKOBOI CUCTEMBI B APYTYIO;
— C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPAaTKUE YCTHBIE coOoOmIeH s, 0000mmas nHpopmManuio
U3 HECKOJIbKMX MCTOYHUKOB (PU3NYECKOTO COJCpIKAaHUS, B TOM UYHUCIIE MyOJUYHO MPEJICTABISATH pe
3yJIBTaThl MPOEKTHOW HIIM HMCCIIEOBATENBCKON NESITEIbHOCTH; P 3TOM TPAaMOTHO HCIOJIb30BaTh
M3yYEHHBIN TOHATHIHBINA anmapar Kypca (PU3HMKH, COPOBOKAATH BBICTYIUICHUE MTPE3CHTALIUCH;

— TIPH BBINIOJHEHUH YY4E€OHBIX MPOEKTOB M MCCIICAOBAHUI (PU3MUECKUX MPOIECCOB paCIPEeNiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C TOCTABICHHBIMH 3a/la4aMH, CIEIUTHh 32 BBIIOJHEHUEM
TUTaHA ICHCTBHUI U KOPPEKTUPOBATH €T0, aJIeKBATHO OI[CHUBATh COOCTBEHHBIN BKJIA]l B ICATEILHOCTh
TPYIIBL, BBICTPaWBaTh KOMMYHUKAaTHBHOE B3aMMOJICHCTBHE, IPOSBISAS TOTOBHOCTH pa3pemaTh
KOH(IIUKTBI.

9 KJIACC

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxkaTb CQOPMHUPOBAHHOCTH Y
oOyuarouxcs yMeHHi:
— UCIOJIb30BaTh MOHATHS: CUCTEMA OTCUYETA, MaTepHaIbHAs TOUKa, TPAEKTOPHUs, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBIXKEHUS, fedopMmanus (yrnpyras, miacTuueckas), TpeHue, HeHTPOCTPEMUTENBHOE
YCKOpEHHUE, HEBECOMOCTh U MEPETPy3KH; HEHTP THKECTH; aOCOIIOTHO TBEPAOE TENO, UEHTP TAKECTH
TBEPAOrO Tejla, paBHOBECHE; MEXaHMYECKHE KOJIeOaHUs W BOJHBI, 3BYK, UH(PaA3BYK U YIbTPa3BYK;
AIIEKTPOMArHUTHbIE  BOJIHBI, IIKajla AJIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPBI UCITYCKAHUS U MOTJIONIEHUS; albda, 6eTa U TaMMa-u3IydeHus, U30TOTbI,
sIepHAast SHEPreTHKa;
— paznuyath SBJIEHUS (paBHOMEpPHOE U HEpPaBHOMEPHOE MpPSIMOJIMHEIHOe JBUXKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE OBUKEHHE, CBOOOJHOE IMaJeHHe TeJl, PaBHOMEPHOE JBHXKEHUE
[0 OKPYXHOCTH, B3aUMOJCWCTBHE TeEJ, PEAKTUBHOE [IBIKEHHE, KojeOaTelbHOE JBIKEHHUE
(3aTryxamIue U BBIHYXJCHHBIC KoJieOaHUs), PE30HAHC, BOJIHOBOE NBI)KCHHE, OTPaKEHUE 3BYKA,
NPSIMOJIMHEIHOE pACIpPOCTpPaHEHHUE, OTPaKEHHE U MpEJIOMJICHHE CBETa, IOJIHOE BHYTpPEHHEe
OTpa)kKeHHE CBETa, pa3jioXeHHe OerIoro cBeTa B CHEKTP M CIOXKEHHE CHEKTPaJbHBIX I[BETOB,
JcTepcust CBeTa,
€CTECTBEHHAs PaJIMOAKTUBHOCTb, BOSHUKHOBEHHUE JIMHEHYATOTO CHEKTPa U3ITyYEHHsI) [0 OMUCAHUIO
UX XapaKTEePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
— pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NYECKUX SIBICHUN B OKpYXKarolleM Mmupe (B TOM
yuciie (U3NYECKUE SIBICHUS B NPHUPOJE: NPUIMBBI U OTJIMBBI, JABIKeHHE IaHeT ColHe4YHOMN
CUCTEMbI, pEaKTUBHOE [IBUKEHHE IKUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHEe BOJIHBI, I[yHAMH, 3XO0, LIBETa TEeJ, ONTHYECKUE SBICHUS B MPHUPOJE,
OuoJorMueckoe JeMcTBUE BUIUMOTO, YAbTPA(QHOIETOBOIO U PEHTI'CHOBCKOTO H3JIY4YCHHIA,
€CTECTBEHHBIN
pavoOaKTUBHBIN (HOH, KOCMHYECKHE JTy4H, PAJHOAKTHBHOE H3Iy4E€HUE MPHUPOJHBIX MHHEPAIIOB;
NeCTBHE paJUOAKTHBHBIX M3IYUYCHUH HAa OpraHU3M 4YelloBeKa), MpU OTOM IMEPEeBOIUTH
MPAKTUYECKYIO0 3a7auyy B y4eOHYIO, BBIJCNATH CYIIECTBEHHBbIE CBOWCTBA/MPU3HAKU (HU3HUECKUX
SIBJICHUM;
—  ONMHCHIBaTh M3y4YE€HHBbIE CBOWCTBA Tel M (U3MUECKUE SBICHMS, HCIOJb3Ys (hU3NYecKue
BEJIMYUHBI (CPEHAS U MTHOBEHHAs CKOPOCTh Tela NMPH HEPAaBHOMEPHOM JBIKEHHUH, YCKOPEHHE,
IIEpEMEILEHUE, MyTh, YIJI0Basi CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
cBOOOJTHOTO Ma/IEHUs, BEC Tela, UMITYJIbC Tela, UMITYJIbC CUJIbI, MEXaHHUEeCKas paboTa U MOIIHOCTb,
MOTEHIMAJIbHAS DHEPrUsl Tejla, MOJHATOrO HAaJl NOBEPXHOCTBIO 3€MIIM, MOTEHLHAJIbHAs DHEPIUs
C)KaTOM NpPYKUHBI, KHHETUYECKas SHEPrus, MOJHAas MeXaHW4yecKas SHeprus, MepuoJl M 4acroTa
Kose0aHUH, JUIMHA BOJHBI, I'POMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTellb
NPEJIOMJICHHUS. CPE/ibl); IPU ONMHCAHUM MPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICT MCHOIb3YeMbIX
BEJIMYUH, 0003HAUEHHUs U EAMHUIBI (U3NYECKUX BEIMYUH, HAXOAUTH (OPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOMTH TpapuKH HU3y4EHHBIX
3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;



—  XapaKTepu30BaTh CBOMCTBa TelN, (U3WYECKUE SBICHHUS M TMPOIECCHI, WCIONB3YysS 3aKOH
COXPaHEHUs DSHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHSI, MPHUHIIUI CYMEPHO3UIUU CHJI, TPHHIIUI
otHocuTenbHOCTH ["anmuiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHS MMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOIO U MAaCCOBOTO YHCEN MPH SACPHBIX PEAKLUAX;
OpU 3TOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHChIBATh €ro MaTeMaTHYeCcKOoe
BBIPKEHUE;

— OOBACHATH (PM3MUECKHE TMPOIIECCH M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE CHUTYyallui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISITH MPUYMHHO-CICICTBEHHBIC CBSI3H, CTPOWTH
00Bsic-HEHHE W3 2—3 JIOTMYECKHUX IIAroB C OMOPOH Ha 2—3 W3YYCHHBIX CBOMCTBA (DU3NYECKUX
SABIICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemaTh pacu€THBIE 3aJaud (OTMHPAIOIIMECS HAa CHCTEeMY M3 2— 3 YpaBHEHHMIA), HCIIOJIB3YS
3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 33/1a4H 32
MUCBIBaTh KPATKOE YCIIOBUE, BHISBIISATH HEJIOCTAIOIINE MM N30BITOYHBIC JAHHBIC, BRIOMPATh 3aKOHBI
u (Gopmynbl, HEOOXOMUMBIC JJISi PEIICHUS, MPOBOIUTH PACUYETHl U OIECHUBATH PEATUCTHYHOCTH
MOJTYYEHHOTO 3HAYCHHSI (PU3UICCKON BETMUNHBI,

—  pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH MOMOIIN (PU3UYECKHX METOJIOB;
WCTIOJNIb3Yysl OINMCAHWE WCCIIEAOBAHUS, BBLICIATH IPOBEPSIEMOE IPENINOJIOXKEHNE, OILECHUBAThH
MPABWIBHOCTh TIOPSJIKA TPOBEJACHHUS HWCCIICOBAHMS, JeJaTh BBIBOJBI, HWHTEPIPETHPOBATH
pe3yIbTaThl HAOIIOACHUH H OTIBITOB;

—  TPOBOJUTH OMBITHI 10 HAOIIOACHHUIO (DU3MUYECKUX SIBICHHA WM (PU3NICCKUX CBOKCTB Tl
(m3ydyeHue BTOpOTO 3akoHa HBIOTOHa, 3aKOHA COXpAHEHWs SHEPrUH; 3aBHCUMOCThH IIEpHOJa
KoJieOaHui

MPYKUHHOTO MasTHHKAa OT MacChl Tpy3a U IKECTKOCTH TIPY)KHHBI W HE3aBUCUMOCTH OT
aMILUTUTYIbI MaJbIX KOJICOAHWW; MPSIMOJMHEWHOE PacCIpOCTPAHEHHE CBETA, pPa3jiokKeHHe Oeoro
CBETAa B CIIEKTP; U3YYCHHE CBOWCTB M300paKEHHs B IUIOCKOM 3€pKajie W CBOWMCTB HM300pa’keHUS
mpeaMeTa B COOMparoIei JIMH3e; HaOMI0AeHUE CIUTOIIHBIX M JIMHEHYAThIX CIIEKTPOB M3TYYEHHs): ca
MOCTOSITEIHHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa O0O0OpYAOBaHHS; OMHUCHIBATH XO[I
OTIbITa U ero
pe3ynbTaThl, GOPMYIHPOBATH BHIBOIbL;

— TPOBOJUTH MpPHU HEOOXOJWMOCTH CEpHUIO NMPSMBIX U3MEPEHHI, Ompenenss cpeqHee 3HAueHHe
n3MepsieMoil BeNMMYMHBI ((POKYCHOE pacCTOsIHUE cOoOuparolieil JIMH3bI); OOOCHOBBIBATH BBIOOD
croco0a M3MEPEeHHsI/M3MEPUTETHLHOTO IPHO0Pa;

— TMPOBOJMUTH HCCIEIOBAHHE 3aBHUCHUMOCTEH (PU3MYECKUX BEIUYHMH C HCIIOJIH30BAHHEM MPSIMbBIX
M3MepeHull (3aBUCUMOCTD IYTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JIBUXKEHUH 0€3 HayallbHOM CKO-
poctu; mepuoda KojeOaHUN MaTeMaTHYecKoro MasTHUKAa OT JAJMHBI HHUTH; 3aBHUCHUMOCTH yIja
OTpa)X€HMsI CBETa OT Yrjia MajJeHUs U yriia MpejoMIICHHUS OT yIJia MaJieHus1): MIaHupOBaTh UCCIIE0-
BaHHE, CAMOCTOSITEIBHO COOUPATh YCTaHOBKY, (DMKCUPOBATh PE3yJIbTaThl MOJYyYCHHON 3aBUCUMOCTH
(bu3nyecKux BeIMYHH B BUE TaOIMIl U TpauKOB, Ie7aTh BBIBOAbBI IO PE3yIbTaTaM HUCCIIECIOBAHUS;
— TPOBOAMUTH KOCBEHHbIE U3MEpEeHUs (PU3MUECKUX BETUYHH (CpEIHssl CKOPOCTh U YCKOPEHHUE Tena
IIpH PaBHOYCKOPEHHOM JBW)XCHHH, YCKOPEHHE CBOOOJHOTO MaJeHHs, KECTKOCTh MPYKUHBI,
KO3(G(GUIIMEHT TPEeHHsI CKOJIbXKEHHUs, MEXaHWuyeckas paboTa M MOIIHOCTb, 4YacTOTa U TMEPHUOJ
KoJIeOaHU

MaTeMaTH4eCKOr0 M MPYKHUHHOTO MAasSTHHKOB, ONTHYECKas cujia coOuparomend JTUH3HI,
paMOaKTUBHBIN (OH): MIAHUPOBATH H3MEPEHUsS; COOMPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIeAys MPEAIOKEHHON HHCTPYKIIMH; BBIYUCIATH 3HAYCHHE BEIWYUHBI U
aHAJIM3UPOBATH MOTYUYECHHBIE PE3YNIbTAThI C YUETOM 33JaHHOM MOTPEITHOCTH U3MEPEHU;

— coOmrofaTh npaBuiia TEXHUKHU 0€30TaCHOCTH MPH paboTe ¢ 1a00paTopHBIM 000PYIOBAHHEM;

— pasnuyaTh OCHOBHBIC TPU3HAKM H3YYEHHBIX (PU3UYECKUX MOJENei: MaTepuaabHas TOYKa,
abCOIOTHO TBEPIOE TENO, TOUCYHBI UCTOYHHK CBETA, Jy4, TOHKas JIMH3a, INTAHETapHas MOJIENb aTo
Ma, HYKJIOHHasi MOJeNTb aTOMHOTO SApa;

—  XapakTepu30BaTh MPHUHIMUIBLI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OTIOpPO¥ Ha MX OMHCAHUS (B TOM YHCIE: CIIUOMETp, JATYUKHU MOJIOKEHHUS, PACCTOSHUS H YCKOPEHUS,
pakera, 3XO0JIOT, OYKH, MMEepUCKoT, (hoToamnmapar, ONTUYECKUE CBETOBObI, CIIEKTPOCKOT, JI03UMETP,
kamepa BuiibcoHa), MCTMONB3ysd 3HAHHUS O CBOMCTBaX (PH3UYECKUX SIBICHHA W HEOOXOJIUMBIE
¢u3nyeckrne 3aKOHOMEPHOCTH;



—  UCIOJb30BaTh CXEMbl M CXEMAaTUYHbIC DPHUCYHKM W3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX IMPOIECCOB MPU PEHICHUH Y4EeOHO-MPAKTUYECKUX
3aJa4; ONTHYECKUE CXEMbI Uil MOCTPOCHUS H300paKCHUH B IJIOCKOM 3€pKajie M COOHMparomien
JIMH3E,

— TPHUBOJIUTH NPHUMEPHI/HAXOAUTh MH(OPMAIMIO O MpUMeEpax MPAKTUYECKOTO HCIIOJIB30BAHMS
(Gu3MYeCKUX 3HAHUI B MOBCEIHEBHON KU3HU Ui oOecneueHHs] 0e30MacHOCTH MpU OOpaIleHUH C
npubo-paMH M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAaHEHHS 370POBbS M COOJIOJCHUS HOPM
9KOJIOTHUYECKOIO ITIOBEJICHUS B OKPYKAIOIIEH Cpele;

— OCYIIECTBIISITh TMOWCK WHPOpManuu (usmyeckoro cojaepkanust B cetd UHTepHer,
CaMOCTOSTEIIBHO (HOPMYITHPYS TMOMCKOBBIA 3allpoC, HAXOAWUTh IYTH OTPEACICHUSI TOCTOBEPHOCTHU
MOJIy4eHHOH MH(OpMAIK HAa OCHOBE MMEIOLINXCS 3HAHUN M JOTIOJTHUTEIBHBIX HCTOYHUKOB;

—  HWCIIOJIb30BaTh IIPU BBINOJIHEHUU YYEOHBIX 3a/JaHUi HAyYHO-TIONYJSIPHYIO JIMTEpaTypy
(GU3NIECKOTO COMepIKaHMsI, CIIPAaBOYHBIE MaTepUalIbl, pecypchl ceTi VHTepHeT; BiIaaeTh npuéMamMu
KOHCTIEKTHPOBAHUS TEKCTA, IpeoOpa3oBanus HHPOPMAIH U3 OJHON 3HAKOBOI CHCTEMEI B JIPYTYIO;
— co3JaBaTb COOCTBEHHBIE NMHCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE HH(pOpMalUU U3
HECKOJIbKUX HCTOYHHUKOB (PU3MUECKOrO COJAEp)KaHUs, MyOJINYHO TPEACTABIATh pPE3yJAbTaThl
IIPOEKTHOM WJIM MCCIEA0BATEIBCKON EATEIbHOCTH; IPA 3TOM I'PAMOTHO HCIIOJIB30BAaTh U3Y4YECHHBIN
MOHATUIHBIN anmapaT U3y4yaemMoro pasjiena (GU3uKy U CONPOBOXKIATh BBICTYINIEHUE TIPE3EHTaLUeN ¢
y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTIAHUPOBAHHUE
7 KJIACC

Ne | HaumenoBanue pa3zieioB U TeM IPOrpamMMbl
n/m

KouanugecTrBo yacoB

DieKTpoHHbIe (HM(PpoBLIe) 00pa3oBaTe/IbHBIE PeCyPChl

BCEro KOHTPOJIbHBIC NMPaAKTHYECCKHE

Paznen 1. ®usnka u e€ pojb B MO3HAHNH OKPY/KAIOLIEr0 MUPa

1.1. | ®uzuka — Hayka o npupoje 1 0 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm

1.2. | ®usnueckne BeIMIHHBI 3 0 2 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm

1.3 | EcrecTBeHHO- HAYYHBI METO MO3HAHUS 2 0 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm

Uroro no pazzueny 6

PaBJIEJ'I 2. ﬂepnonaqanbnue CBEICHHUS 0 CTPOCHHUH BEHIECTBA

2.1. | CTpoenue BemecTna 1 0 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm

2.2.| IBuskenne M B3aHMOJIEiiCTBHE YACTHI[ BEIIECTBA 2 0 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm

2.3.| ArperaTnbie COCTOSIHHSI BeLIeCTBA 2 0 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm

HUroro mo pazneny 5

Paszmen 3. /IBu:keHHe M B3anMoeiicTBHE TeJ

3.1. | Mexanuueckoe ABHKEHHE 3 0 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm

3.2. | Muepuus, Macca, IUIOTHOCTD 4 0 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm

3.3. | Cua. Buasl cui 14 |1 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm

Hroro no paznueny 21

Paznen 4. JlaBjienue TBEPABIX TeJ, KUIKOCTEH H ra3oB

4.1.| Hasaenue. Tlepenaya naBjeHust TBEPABLIMH TeJaMHu, 3 0 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-

SKUTKOCTSIMHU M Ta3aMH 95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm

4.2.| TaBjieHue KHAKOCTH 5 0 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm

4.3.| AtmocdepHoe naBienne 6 1 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm
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4.4. | IeiicTBHeE KUAKOCTH H ra3a HA MOTPYKEHHOE B HAX TeJIO 7 1 2 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm
Uroro no pazupeny 21
Paznen 5. PaGora m MOLIHOCTH. JHEpPrust
5.1. | PaGoTa m MOIIHOCTH 3 0 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm
5.2.| IpocThie MeXaHU3MBbI 5 0 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm
5.3.| Mexanuueckas Heprust 4 1 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm
HUroro mo pazneny: 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 9
8 KJIACC
Ne | HammeHoBaHue pa3aejioB U TEM IPOrpaMmMbl KoaunuyecTBo yacos BHQKTPOHHBIB (lIPI(l)pOBbIe) OﬁpaBOBaTeﬂbele pecypcehbl
n/n BCE€ro| KOHTPOJbHbIC NpaKTHYECKHue
Paznen 1. TemioBble siBJIeHMsI
1.1.| Crpoenue u cBoiicTBa BelecTBa 5 0 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm
1.2. | TensoBbIE MpOLECCHI 23 |1 5 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm
Hroro o pazneny 28
Paanen 2. 3.r1elchuqec1me N MAarHuTHbIC IBJICHUSA
2.1. | DnexTpuyeckue 3apsabl. 3apsuKeHHbIE Teaa U UX 7 0 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
B3aMMo/elicTBHE 95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm
2.2.| TIoCTOSHHBIH JIEKTPHYECKHH TOK 20 |1 4 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm
2.3.| MaruuTHbIE SIBJICHHS 6 0 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm
2.4.| JneKTPOMATHUTHAS MHAYKIHUS 4 1 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-e921-11dc-
95ff-0800200c9a66/ http://class-fizika.narod.ru/7_class.htm
Utoro no pasznpeny 37
PesepBHOE BpeMs 3
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OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME ‘ 68 ‘ 3 12
9 KJIACC
Ne | HanmeHoBaHue pa3aesioB M TeM NMPOrpaMMbl KouinuecTBo yacoB JiiekTpoHHbIE (H(POBHIE) 00pa3oBaTebHbIE
n/n pecypchl
BCero| KOHTPOJIbH NMPaKTHYECK
ble padoThI He padoThI
Paznmen 1. Mexanudyeckue siBJIeHHS
1.1.| Mexaunveckoe JBHAKEHHE U CHOCOOBI €0 OMHCAHUS 10 |1 2 http://school-collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-0800200c9a66/
http://class-fizika.narod.ru/7_class.htm
1.2.| BzaumopeiicTBHe TeJ 20 |1 2 http://school-collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-0800200c92a66/
http://class-fizika.narod.ru/7_class.htm
1.3.| 3akonnl coxpaHeHust 10 |1 2 http://school-collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-0800200c9a66/
http://class-fizika.narod.ru/7_class.htm
Uroro no pazueny 40
Paznen 2. Mexannyeckue KoJie0aHHsI M BOJIHBI
2.1.| Mexanuueckue KojeGaHus 7 1 3 http://school-collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-0800200c9a66/
http://class-fizika.narod.ru/7_class.htm
2.2.| Mexanu4ecKue BOJIHBL. 3BYK 8 1 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-0800200c9a66/
http://class-fizika.narod.ru/7_class.htm
HUroro mo pazneny 15
Paznen 3. 3JIeKTp0Mal"Hl/ITHOC 1oJie U JICKTPOMArHuTHbI€ BOJIHBI
3.1.| DeKTPOMArHHTHOE 10JIe M 3JIEKTPOMATHHTHBIE BOJIHBI 6 0 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-0800200c9a66/
http://class-fizika.narod.ru/7_class.htm
Hroro o pazneny 6
Paznen 4. CBeToBbIE SIBJACHUSA
4.1.| 3akoHbI pacnpoCTPaAHEHHs CBETA 6 0 3 http://school-collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-0800200c9a66/
http://class-fizika.narod.ru/7_class.htm
4.2.| JIun3bl ¥ onTHYECKHE NPHGOPHI 6 0 2 http://school-collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-0800200c9266/
http://class-fizika.narod.ru/7_class.htm
4.3.| Pa3noxkenue 0eJ10ro CBeTa B CIEKTP 3 1 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-
€921-11dc-95ff-0800200c9a66/
http://class-fizika.narod.ru/7_class.htm
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HUroro mo paznery 15
15 |

Pasznen 5. KBanroBble siBjIeHus

5.1.| Menyckanune | MOTJIOIIEHHE CBETAa ATOMOM 4 0 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-

€921-11dc-95ff-0800200c9a66/
http://class-fizika.narod.ru/7_class.htm

5.2.| CTpoenne aTOMHOIO siipa 6 0 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-

€921-11dc-95ff-0800200c9a66/
http://class-fizika.narod.ru/7_class.htm

5.3.| SlnepHble peakuuu 7 1 1 http://school-collection.edu.ru/catalog/rubr/4dc8092d-

€921-11dc-95ff-0800200c9a66/
http://class-fizika.narod.ru/7_class.htm

HUroro no pazzaeny 17

Pazzen 6. IloBTOpUTEILHO-0000I A0 I MOTYJIb

6.1.| Cucremaruzanus 1 06061IeHHe TIPEAMETHOTO COAEP/KAHMS M ONBITA AesITeIbHOCTH, 9 1 0 http://school-collection.edu.ru/catalog/rubr/4dc8092d-

NMPUOOPETEHHOI 0 MPH U3YYEeHUH BCero Kypca Gu3uku €921-11dc-95ff-0800200c9a66/
http://class-fizika.narod.ru/7_class.htm

HUroro no paznueny 9
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