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HOACHUTEJBHASA 3AIINCKA

[TporpamMma no ¢u3uke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs COCTaBlICHA
Ha OCHOBE MOJIOKEHH M TPeOOBaHUI K pe3yibTaTaM OCBOECHHS Ha 0a30BOM YpPOBHE
OCHOBHOMW 00pa3zoBaTelibHOM Mporpammel, npeactaBieHHbx B PI'OC OO0, a takxe
yu€toM (penepanbHOil paboueit mporpammbl BocnuTaHus U KoHuenuuu npenoaaBaHust
yaebHoro npenmera «Dusnkay.

[TporpamMma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI COCTABJICHA
Ha OCHOBE MOJIOKEHUM M TpeOOBaHUI K pe3yibTaTaM OCBOCHUS Ha 0a30BOM YPOBHE
OCHOBHOMW 00pa3zoBaTesibHOM Mporpammel, npeactaBieHHbx B PI'OC OO0, a takxe
ydueToM (QeaepanbHOil paboyeil mporpaMmbl BOCIUTAHUS U KOHIEHIUU MPENOoaaBaHus
y4eOHOro npeamera « Pu3nKay.

CopepxaHue mporpaMMbl 10 (U3HMKE HampaBieHO Ha (OPMHpPOBAHUE
€CTECTBEHHOHAYYHOW IPaMOTHOCTU OOYYarOIIMXCS U OPTaHU3ALUI0 U3yYeHUs (PU3UKU
Ha JEeATEJIbHOCTHOM OCHOBE. B mporpamme mno (usmuke y4MTHIBAIOTCS BO3MOKHOCTHU
y4yeOHoro mnpenmera B peanusanuu TpeboBanuit O®I'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM M METAaNpeIMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKKe MEXIPEIMETHbIE
CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus.

[TporpamMMa no ¢usmnke ycTaHaBIMBAaET pacHpelesieHne yd4eOHOro Marepuaia o
rogaMm oOydeHuss (MO Kjaccam), NpeajaraeT MNPUMEPHYIO MOCIEA0BaTEIbHOCTh
U3YYEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUS U YUETe
BO3PAaCTHBIX OCOOEHHOCTEN 00yUarOIXCS.

[TporpamMMma no ¢u3suke pazpadboTaHa C IEJbI0 OKa3aHUs METOAUYECKON MOMOLIH
YUUTENIO B CO3/IaHUU paboueli IporpaMMbl 0 y4eOHOMY IPEIMETY.

®duzrka SBISETCS CUCTEMOOOPA3YIOIIMM [JIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLECCOB U SIBJICHUIA,
U3y4aeMbIX XHMHEH, Ouoyiorueii, actpoHoMuen u ¢usudeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, HOpPEJOCTaBIsieT Haumbojee SCHBbIC
o0pa3upl MPUMEHEHUs HAYyYHOrO METOJa IO3HaHWsS, TO €CThb CHoco0a MOJy4YeHHs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onmna w3 raBHBIX 3a7a4  (U3UYECKOro oOpa3oBaHUSI B CTPYKType OOIIEro
oOpa3oBaHHUsi COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHOH TIPAMOTHOCTH H
UHTepeca K HayKe y 00y4aronuxcs.

N3yuyenue ¢us3nku Ha 6a30BOM YpPOBHE MpEIOaracT OBIAJCHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHI €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAyYHO OOBSCHATH SBJICHHUS,

OLICHHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;

WHTEPIPETUPOBATh JAHHBIE U UCIIOJIb30BaTh HAYYHBIE JI0KA3aTEIbCTBA JJISI MOJyYEHUS
BBIBOJIOBY.

[enu uzyyenus: Gpu3uku Ha ypoBHE OCHOBHOTO OOIIEr0 00pa30BaHUs OMpeIEICHbBI
B KOHIICTIMU TMpernojaBaHusi yueOHoro mpenmera «dusmka» B 00pa30BaTEIbHBIX



Opra”Hu3anusax Poccuniickon denepanun, peAU3YIOIIUX OCHOBHBIE
o01ieo0pa3oBaTeabHbIC TPOrPAMMBI.
Lenu nzydenust GU3UKu:
npuoOpeTeHrne HHTepeca W CTPEeMIICHHS OOy4YaromMXCsd K HAydYHOMY M3YUYEHHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUA O HAYYHOM METOJe TO3HaHus © (QopMHpOBaHUE
HCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB CTPOCHMS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;
dbopMHpoBaHUE TPENICTABICHUNA O POJIU (PUUKHU IS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HAayK, TEXHUKHU ¥ TEXHOJIOTHI;
pa3BUTHE TMPEIACTABICHUH O BO3MOXKHBIX cdepax Oynymieil mnpodeccuoHanbHON
NESTEIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JalbHEWIIEMY OOY4YEHUIO B 3TOM
HaIpaBJICHUU.
JlocTrkeHHe 3THX LeJed mporpaMMbl o0 (UM3UKE Ha YPOBHE OCHOBHOTO OOLIETO
00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICTIYIONINX 3a/1a4:
npuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MAaTHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHue YMEHUM ONMChIBaTh U OOBACHATH  (PU3NYECKUE SBICHHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHUIA
OCBOGHHE METOJIOB PEUICHHs] MPOCTEUIINX PACUYETHBIX 33Jad4 C HCIOJIb30BAaHUEM
duznyecKkux MozeneH, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE yMEHHM HaONIOAaTh MNPUPOAHBIC SBJIECHUS U BBIIOJHATH  OIBITHI,
nabopatopHble pabOThl M SKCHEPUMEHTAJIbHBIE MCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;
OCBOCHHE TPUEMOB paboThl ¢ WH(poOpMalueld (U3NYECKOTO COACPNKAHMS, BKIIOUYAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHHUSIX (U3MKH, aHalu3 M KPUTUYECKOE
olleHMBaHue nHpOpMaIuy;
3HAKOMCTBO €O c(pepamu mpodecCcuoHabHON AeATeIbHOCTU, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JTOCTHKEHHIX (DU3MUECKON HAYKH.
OOmiee 4yMCIO 4YacoB, PEKOMEHJOBAHHBIX [JIsi M3ydYeHUs (U3UMKH Ha 0a30BOM
ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/iel0), B 8 kiacce — 68 yacos
(2 uwaca B Hememo), B 9 kmacce — 102 wyaca (3 waca B HeIEN0).

[Ipennaraemeiii B mporpamme 1o (u3MKe MepedeHb TabopaTOpPHBIX pabdoOT H
OTIBITOB SIBIIICTCS PEKOMEHJATEIbHBIM, YYHUTENb JENaeT BBHIOOP TPH MPOBEIACHUU
7a00paTOpHBIX pPabOT U ONBITOB C YYETOM WHAWBUAYAJIbHBIX OCOOCHHOCTEH
0o0ydJaronmxcsi, CIHUCKa OJKCIIEPUMEHTAIBHBIX 3aJaHui, NpeIjaraéMbplXx B paMKax
OCHOBHOTO IOCYJIapCTBEHHOTO 3K3aMeHa 1o (U3HKE.
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COJAEPKXAHUE OBYUYEHUA

7 KUIIACC
@Pu3uka u e€ poJib B NO3HAHNHU OKPY’KAIOIEro MUpa.
@uszuka — Hayka O mnpupone. SBimenus npuponasl. Dusnueckue sBICHUA:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.
®duznueckre BelWyuHBL. M3mepenune (usmyeckux BenuuuH. DuU3nyeckue
npudopsl. [lorpenHocts u3mMepeHuit MexxayHapoHas cucteMa euHull.

Kak ¢usuka w© japyrue eCTECTBEHHbIE HAayKd  U3y4aloT  MPUPO.Y.
EcTecTBeHHOHAYYHBI METOJ] MO3HAHUS: HAOJIOICHUE, TOCTAHOBKA HAYYHOTO BOMIPOCA,
BBIJIBIDKCHUE  THUIOTE3, OKCIEPUMEHT [0 TMPOBEPKE TUMOTE3, OOBICHEHUE
HaOmoaaemMoro siieHus. Onucanue GU3NUeCcKUX SBICHUM C MTOMOIIBbIO MOJIeTei

Hemoncmpauuu.

MexaHnuueckue, TEMIOBbIE, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
dusndeckue NpuOOpPHl U MpoIeAypa MPSIMBIX U3MEPEHUM aHAJIOTOBBIM M IU(POBHIM
pUOOPOM.

Jlabopamopuvie pabomul u onvimeol.

OmnpeneneHue EHbI ISJICHUS MIKaIbl U3MEPUTEILHOTO TTprbdopa.

N3mepeHne pacCcTOSHAMN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO TETA.

OrnpeneneHue pa3MepoB MajbIX TEN.

N3mepenne TteMriepaTypbl NpU TMOMOIIM SKUAKOCTHOTO TEpMOMETpa U AaT4HUKa
TEeMIEPaTyphI.

[IpoBeneHue wuccienoBaHus IO MPOBEPKE THUIOTE3bl: MAIBHOCTH MOJIETAa IIApHUKAa,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIlIe, YeM OOJIbIIIE BHICOTA MyCKa.
IlepBoHaYaIbHBbIE CBEACHUS 0 CTPOCHUH BellecTBA.

CrpoeHure BeniecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. OMNBITHI, JOKa3bIBAIOIIHE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenue yactuil BemiectBa. CBSI3b  CKOPOCTHM  JIBUOKEHUS  YAaCTHUI[ C
temnepatypoil. bpoyHoBckoe naBuxkenue, auddys3us. BzaumopaelcTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, MKUJIKOCTEHM M TBEPABIX
(KpucTaIM4ecKknx) Tesl. B3auMocCBsi3b MEXJy CBOMCTBAaMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX U WX AaTOMHOMOJICKYJISIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKCHUS.

HaGmonenne nuddysuu.

HabGntonenue siBlieHUN, OOBACHSIOMIUXCS MPUTSIKEHUEM WIM OTTAIKUBAHUEM YaCTHUIL
BEILECTBA.
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Jlabopamopnsie padomul u onvimol.

Orenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (GoTorpadwii).
OmnbITHI 110 HAOTIOACHUIO TETIJIOBOTO PACHINPEHUS Ta30B.

OnbITh IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
JIBMKeHHEe U B3aMMOJAEUCTBHE TeJl.

Mexanudeckoe JBH)KEHHE. PaBHOMEpHOE UM  HEpPABHOMEpPHOE JIBM)KECHHE.
Cxopoctb. CpenHssi CKOPOCTh IMPU HEPABHOMEPHOM JIBH>KeHUHU. Pacuer nyTu u
BPEMEHU JIBUKECHHUS.

SBnenne wuHepuuu. 3aKOH HHEPHUU. B3anMonelcTBue Ten Kak MpUYMHA
WU3MEHEHHSI CKOPOCTH JBMXKEHUS Tel. Macca kKak Mepa MHEpTHOCTH Tena. [InmoTtHocTh
BelecTBa. CBA3b INIOTHOCTH € KOJMYECTBOM MOJIEKYJI B €IMHULIE 00ObeMa BEIIECTBA.

Cuita Kak xapakTepHUCTHKA B3anMojencTBus Ten. Cuiia ynpyrocty u 3akoH I'yka.
M3mepeHne cuibl ¢ MOMOULIBIO JTMHAMOMETpA. SIBIEHHE TATOTEHHS M CUJIA TSKECTH.
Cuna TspkecTH Ha Jpyrux IiaHetax. Bec tema. Heecomocth. CrokeHue cui,
HaIlpaBJICHHBIX 1O OAHOM mnpsaAmoul. PaBHoxenctByromas cun. Cuna tpenus. Tpenue
CKOJIBKEHUS U TPEHUE MOKOs. TpeHue B Ipupoie U TEXHUKE.

Jemoncmpayuu.

HaburoieHne MexaHu4eckoro JBUKEHHS Teja.

M3mepeHne cKopoCTH MPSAMOJIMHENHOTO IBU>KECHHSL.
HabGnronenue siBjeHUs] MHEPLIMH.

Hab6nronenne n3MeHeHnsi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopnsie pabomel u onvimel.

OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapyka B KUJIKOCTH, MOJEIU
3JIEKTPUUECKOTO aBTOMOOWJISI U TaK JaJiee).

Omnpenenenue cpegHed CKOPOCTH CKOJBXKEHHUsS OpycKa WM IapuKa MO HaKJIOHHON
IJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO Tea.

OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (nepopManuu) NpyxKUHBI OT
IIPUIIOKEHHOMN CUJIBI.

OnepITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTh CUJIbI TPEHHSI CKOJIBKEHUS OT Beca Tella U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

[daBJjieHne TBEPABIX TeJl, })KUAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHbIIIEHHUS W YBEJIUMYEHHs naaBieHus. [laBneHue rasa.
3aBUCHUMOCTH JaBJICHUS raza oT o0bema, Temmeparypsl. [lepenada qaBiaeHUsT TBEPIBIMU
TeIaMH, JKUAKOCTIMH M Tra3amu. 3akoH [lackansa. IIHeBMaTuueckue MalIuHBIL.
3aBUCUMOCTh JIaBJICHUSI JKUJIKOCTH OT TIyOWHBL. [HMIpocTaTHdecKuil mapaokc.
CooOwaromuecs cocyibl. ['uapaBinueckie MEXaHU3MBI.



o vk w N R

N

AtMocdepa 3emnu u arMmocdepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUS
Bo3mymHOW o0osouku 3emmm. Omnbir  Toppuuernm. H3mepenue arMmochepHOTO
JaBJICHUS. 3aBUCHUMOCTh aTMOC(EpHOTO MaBICHHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KMAKOCTM M ra3a Ha NOTPYKEHHOE B HHMX TeJO. BbITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs cocy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUA aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00bEMa TOTPY>KEHHOHW 4YacTU Tela U
MJIOTHOCTH >KHJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHJIBI BECY BBITECHEHHOW JKUIKOCTH.

VYcnoBue mnnaBaHMs TeN: IUIaBaHWE WIA TIOTPYKEHHE Tell B 3aBUCUMOCTU OT
COOTHOIILICHHSI TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimeol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

OrnpeneneHue BBITAJKUBAIOIIEH CHJIbI, JEUCTBYIOIIEW HA TEJIO, NOTPYXKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITATKUBAIONIEH CUJIbI, JCUCTBYIONIEH Ha TEJIO B )KUIKOCTH,
OT Macchl Tena.

OnbITI, TEMOHCTPUPYIOIIKNE 3aBUCUMOCTD BBITAIKMBAIOIIEH CHJIBI, AEHUCTBYIOIIEH Ha
TEJIO0 B JKUJIKOCTH, OT 00bEMa MOrPyKEHHOM B >KUJIKOCTh YACTH TeJIa U OT IJIOTHOCTH
HKUJKOCTH.

KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBAHHME JIOAKA U OIpeleNieHue €€
IrPy30I0AbEMHOCTH.

Padora u MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbIvar, 0JI0K, HAaKJIOHHAS TI0CKOCTh. [IpaBuio paBHOBecHs
peruara. [IpumeHeHue mpaBwia paBHOBECHS pbhluara K OJIOKY. «30JI0TOE MPaBUIIO»
Mexanuku. Koadduuuent noneznoro aevicteus (nanee — KIIJ[) mpocThix MEXaHU3MOB.
[IpocThie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexannueckass  sHeprus. KuHernueckas W NOTEHIMAIbHAs  JHEPIUS.
[IpeBpailieHre OIHOTO BHJIa MEXAHUYECKOW SHEPruu B APYroil. 3aKOH COXpaHEHUs
SHEPIUU B MEXAHHKE.

Hemoncmpauyuu.
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[Tpumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimol.
Omnpenenenve paboOThl CUJIBI TPEHHS] TPU PABHOMEPHOM JBIDKEHHH Tela TII0
TOPU30HTAJIBLHOM MOBEPXHOCTH.
HccnenoBanue ycaoBUil paBHOBECHS pblyara.
N3mepenne KII/] HakKIIOHHOM IIJIOCKOCTH.

N3ydeHne 3aKkoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHUH.
8 KIIACC

TenJioBble sIBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU CTPOEHUS BEILIECTBA.
Macca u pasmepbl aToMOB M MOJeKyd. OTMBITBI, MNOATBEPXKAAOIIME OCHOBHBIE
IIOJIOYKEHMS MOJIEKYJIIPHOKMHETUUECKON TEOPUH.

Mogenun TBEPAOro, KUIKOTO U Ta3000pa3HOrO COCTOSIHUW  BEILECTBA.
Kpucrammueckne u amopdusie Tena. OObsCHEHHME CBONCTB Ta3oB, XUIAKOCTEH M
TBEPABIX TEI HA OCHOBE TIOJIOKEHHUW MOJIEKYJSIPHO-KMHETHYECKOM  TEOPHH.
CMaunBaHMe U KaWUISIPHBIE sIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKEHUS YaCTHLL.
Buytpennss sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEH SHEPruu: TeIulonepenaya u
COBepIlIeHHEe padboThl. Buael Temnonepenayu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
U3JIy4YEeHUE.

KonuyectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BelecTBa. TermiooOMeH W
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIUioBoro Oamanca. [lnaBnenue u oTBepleBaHue
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas Termiora MasieHusd. llapooOpazoBanue u
koHaeHcauus. Mcnapenwe. Kunenue. VYienbHas Temiora  napooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPaTypbl KUIIEHUSI OT aTMOC(EPHOTO TaBICHHUS.

BnaxnocTh BO3ayXa.

OHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUs.

[Tpuniunel padotsl TernoBbix ABurarenei KII/ termmnosoro nsuratens. TemnoBbie
JIBUTATEJIN U 3aIUTa OKPYKAKOLIEU CPEIBI.

3aKOH COXpAaHEHMs U MPEBPALEHUS SHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Jlemoncmpayuu.

HaGmronenrie OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nuddysuu.

HabGmronenre ssBjieHn cCMaYMBaHUs M KaITMJLISIPHBIX SIBJICHUM.

HabsmoieHue TenaoBoro paciupeHus Ted.

M3MeHeHue 1aBlieHus Ta3a pu U3MEHEHUN 00bEMA U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuita 3MepeHUs TEMITEPATYPBI.

Buasl Tertonepenayu.

OxJtaXKIeHUe IpHU COBEPLIEHUH pPaOOTBHI.
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HarpeBanue npu coBepiiieHUH padOThl BHEITHUMH CUJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BELIECTB.
Habnronenue kunenus.
Habrogenue nocTossHCTBA TeMITepaTyphl MPH TIIaBICHUH.
Moaenu TeIIOBBIX JABUTAaTEIICH.
Jlabopamopnvie pabomul u onvimol.
OmnbITHI 110 OOHAPY>KEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUS.
OMnbIThI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbIThl IO HAOJIOJIEHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBiICHUS BO3AyXa B OaJIOHE MIMPHUIIA.
OnpIThl, AEMOHCTPUPYIOIIME 3aBHCHUMOCTb JIaBJIEHHUS BO3AyXa OT €ro o0ObéMa H
HarpeBaHUs WIH OXJIAXKICHUS.
[TpoBepka TUMOTE3bl JMHEMHONH 3aBUCUMOCTU JJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.
Habnronenne m3MeHeHHs] BHYTPEHHEW SHEPIUM Tejla B pe3ysbTaTe TEIUIONeperayd U
pabOThl BHEUTHUX CHII.
HccnenoBanue siBIEHMS TEMIOOOMEHA NMPU CMENIMBAHUN XOJIOIHOM U TOPSTYEi BOJIBI.
OmnpeneneHne KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW TMpU TEIIOOOMEHE ¢
HarpeThiM METAJUIMYECKUM LIVIIMHAPOM.
Onpenenenue yaeapHONU TEMIIOEMKOCTH BEIIECTBA.
HccenenoBanne nporecca UCIapeHus.
Omnpenenenne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.
Omnpenenenue yIeapHOM TEIUIOTHI IIJIaBICHUS JIb/A.
JJIeKTpUYeCKre U MATHUTHBIE SIBJICHHS.

OnekTpuzanms Tel. J[Ba poma JNEeKTpUYECKUX 3apAnoB. BsammoaencTtBue
3apsbKeHHbIX Tell. 3akoH KynoHa (3aBHCHUMOCTb CHIJIBI B3aUMOJACHCTBUS 3apsKEHHBIX
TEJ OT BEJIMYMHBI 3aPsI0B U PACCTOSIHUS MEXKIY TEJIaMU).

Onextpudeckoe mnone. Hanpsok€HHOCTE — 3yekTpuueckoro mnons. IIpuHomn
CYNEPIIO3UILIMH dJIEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).

Hocuremun »snexkTpuyeckux 3apsaoB. OJEMEHTAPHBIA JJIEKTPUUYECKHM  3aps.
Crpoenne atoma. [IpOBOAHMKHM M OUAJEKTPUKU. 3aKOH COXPAHEHMS BJIEKTPUUYECKOTO
3apsna.

DNEKTPUYECKU TOK. Y CJIOBHS CYIIECTBOBAHMS JJIEKTPUUECKOrO TOKA. ICTOUHMKH
NOCTOSIHHOTO TOKa. JIEHCTBUSA 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
MarHUTHOE). DIEKTPUUYECKUNA TOK B KUJKOCTAX U raszax.

OnekTpuueckas mnenb. Cuna Toka. DIeKTpudyeckoe HanpsbkeHue. ConpoTUBIICHUE
IPOBOJHUKA. YJIE€JIbHOE COINPOTHUBIICHHE BellecTBa. 3akOH Oma I ydacTKa LEnu.
[TocnenoBarenbHOE U MapalIENbHOE COEINHEHNE TPOBOIHUKOB.
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PaGora © MOHIHOCTH 3NeKTpuyeckoro Toka. 3akoH Jhxoyns—JleHua.
DNEeKTpUYECKHE UENU U NOTPEOUTENH 3IIEKTpUUYECKOW 3Hepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHWThl. B3anMoneNCTBHE TMOCTOSAHHBIX MArHUTOB. MarHuTHoe
nosie. MarauTHoe noJie 3eMJId U €r0 3Ha4eHue JUIs KU3HU Ha 3emuie. OnbIT Dpcrena.
MarauTHoe 1nojie 3JIEKTPUYECKOro Toka. [IpuMeHeHue 3lMEeKTPOMAarHuTOB B TEXHHUKE.
JlelicTBME MAarHUTHOTO TOJSl HA MTPOBOJIHUK C TOKOM. DJEKTPOJBUTATENb TOCTOSTHHOTO
Toka. lcronp30BaHME SIEKTPOJABHUraTelied B TEXHUYECKUX YCTPOWCTBAX W HA
TPAHCIIOPTE.

OnbiTel @apajies. SIBieHue 3aeKTpOMarHuTHOW uHAYKuMHU. [IpaBuno JleHna.
Onekrporeneparop. CrnocoObl MOJyYEHUsT JICKTPUUYECKON SHEPrUU. DIIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DIIEKTpU3ALMS TEN.

JIBa posia 3JIEKTPUUECKHUX 3aps0B U B3AaUMOJCUCTBUAE 3aPSKECHHBIX TE.
Y CTpONCTBO U JEHCTBUE IIEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3aPsIOB.

[IpOBOAHUKH U TUDIIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeiCcTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B HKUJKOCTH.

. ['a30BbIi pasps.

. U3mepenune cuiibl TOKa aMIepMETPOM.

. U3Mmepenne 35eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.

. Peocrar 1 marazuH COnpOTUBIICHUM.

. BzaumoieiicTBre NOCTOSSHHBIX MarHuTOB.

. MonennpoBaHre HEBO3MOXHOCTH PA3ICICHUS MTOJOCOB MATHUTA.
. MozenrpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHur.

. JleicTBHEe MarHMTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

. DNEKTPOJIBUTATENb MMOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

. OnwiTel @apanes.

. 3aBUCUMOCTb HaIlpaBJICHHUS] UHIYKIIMOHHOTO TOKA OT YCIOBUW €r0 BOBHUKHOBEHMUSI.
. DNEKTpOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.
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OnbITHl IO HAOTIOIEHUIO YTICKTPU3AINH TEJ MHAYKIIUEH U PU COTIPUKOCHOBEHHH.
HccnenoBanne NeWCTBUS 3JEKTPUUECKOTO MOJISI HA POBOIHUKH U TUAJIEKTPUKH.
COopka u nmpoBepka padOThI JIEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.

W3mepenune U peryaupoBaHie CUIIbI TOKA.

N3mepenune u peryaupoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO YE€pPE3 PE3UCTOP, OT COMPOTUBICHUS
pPE3UCTOpA U HAIIPSKEHUS HA PE3UCTOPE.

OneITl, JEMOHCTPUPYIOUIUE  3aBUCUMOCTh  DJEKTPUUYECKOTO  COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IUTIOIIA/IA MOTIEPEYHOTO CEYSHUS U MaTepuara.

[IpoBepka npaBuiia CIOKEHUSI HAMPSHKEHU TIPU MOCIEI0BATEIbHOM COSMHEHUU JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia Juisl CUIIbI TOKA MPY MapajieIbHOM COEIMHEHUN PE3UCTOPOB.
Omnpenenenne paboThI JIEKTPUUECKOTI0 TOKA, UIAYILIETO YepPe3 PE3UCTOP.

OmnpeneneHne MOIHOCTY JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA, HAYIIETO Yepe3 JTaMIIOUKy, OT HANPSKEHUs Ha
HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MIOCTOSIHHBIX MAarHUTOB.

W3yyeHne MAarHUTHOTO TIOJS TOCTOSIHHBIX MArHUTOB TpPU HX OOBEAUHEHUH U
pa3zeneHuu.

HccnenoBanne AeUCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbl B3aUMOJIEUCTBUS KaTyIIKA C TOKOM U
MarHuTa OT CUJIbl TOKAa ¥ HaIlpaBJICHUs TOKA B KATYIIIKE.

N3ydenne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue K1/ amekTpoaBUTraTeIbHON YCTAHOBKH.

OnpITEI IO UCCIEAOBAHUIO SIBICHUS SJEKTPOMATHUTHOW WHAYKUWU: HUCCIEIOBaHUE

VU3MEHEHUM 3HAYCHHUs U HAIIPaBJICHU UHAYKIMOHHOTO TOKA.
9 KIIACC

Mexannuyeckue siBJICHUS.

Mexanuyeckoe  JBmkeHue. MarepuanbHas — Touyka. Cucrema  oTcuéra.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JIBMXKCHMS. PaBHOMEpHOE  MPSIMOIMHENMHOE
IBWxkeHne. HepaBHOMepHOE NpsSIMOJIMHENHOE MBWKEeHHE. CpeaHsss M MIrHOBEHHAas
CKOPOCTH T€JIa MPU HEPABHOMEPHOM JIBHUKECHUMU.

VYckopenue. PaBHoyckopeHHOE TipsiMosinHEelHOE nBrkeHne. CBOOOIHOE TMajieHue.
Omnbite! I'anumes.

PaBHOMepHOE JBUXKEHHE TO OKpY>KHOCTH. Ilepmon u wactora oOparieHus.
JIuneiiHas u yriioBasi CKOpocTH. L{eHTpoCcTpeMUuTEIbHOE YCKOPEHHUE.
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IlepBbiii 3axk0oH Hprorona. Bropoy 3akon Herorona. Tperui 3akoH HproTona.
[IpyHIMN CyTIepIIO3ULUK CHUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHuUs: Cuiia TPEHHUS CKOJIbXKEHUS, CUia
TPEHUs MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTU U 3aKOH BCEMUPHOTO TATOTEHHsSI. Y CKOpEHHE CBOOOIHOTO MaICHHUS.
JIBrxenue manet Bokpyr Connua. IlepBas kocmuueckas ckopocTb. HeBecomocTh u
IIEPErpy3KH.

PaBHOBecue marepuanbHOM TOYKU. AOcomOTHO TBEPHOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsixecTu.

Nmnynec Ttena. M3Menenue ummyinbca. Mmmynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass paboTa ¥ MOIIHOCTh. PaboTa cui TSXKECTH, yHPYroCTH, TPEHHS.
Ces3p osHepruu W pabotel. [loTeHnManbHas JHEprus Tena, MOJHITOrO0 Haj
MOBEPXHOCThIO 3eMiu. lloTeHuumanbHass sHeprus cxkatod mpykuHbl. KuHernueckas
sHeprus. Teopema O KHHETHYECKOW DSHEPIMU. 3aKOH COXPAHEHHS MEXaHWYECKOU
DHEPIUH.

Jemoncmpayuu.

Hal6nronenue MexaHnuecKkoro IBMKEHHSI Tella OTHOCUTEILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE TyTEl U TPACKTOPUN [BUKEHUS OJHOTO U TOTO K€ Tela OTHOCUTEIBHO
pPa3HBIX TEJ OTCUYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKEHUSI.

HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO JIBH)KEHMUS.

HalGnronenue aBukeHus Tena 1o OKpy»KHOCTH.

HalGnronenue MexaHn4ecKuxX SBICHHM, MPOUCXOASIIMNX B cucTeMe oTcuéra «Temexkar
npyu €€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHHHM OTHOCHUTENIbHO KaOMHeTa (PU3UKH.
3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChI TEJIA U IEUCTBYIOIIEH HA HETO CUJIBI.
Hab6nronenue paBeHcTBa CUIT PU B3aUMOJICHCTBUM TElL.

M3meHeHune Beca Tena pu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca mpu B3auMOJEHCTBUM TEL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

CoxpaHeHre NMITYJIbCA MPU HEYTIPYTOM B3aHUMOJICCTBUH.

CoxpaHeHue UMITyJIbCca MpU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUH.

Hab6nroneHune peakTUBHOTO ABUKECHHUS.

CoxpaHeHre MEXaHUYEeCKOM YHEPruu P CBOOOHOM MaJICHUU.

CoxpaHeHHne MEXaHUYECKON YHEPTrUuu PH JBUKEHUU TeJa MOl AHCTBUEM NIPYKUHBI.

Jlabopamopnsie pabomel u onvimel.

KoHcTpyupoBanue TpakTa AJisi pa3roHa M JAJbHEUIIEro PaBHOMEPHOIO JIBMXKEHUS
IapuKa UIn TEIEKKH.
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Omnpenenenue cpeaHel CKOPOCTH CKONbKEHUs Opycka WM ABW)KCHHUS IIapUKa IO
HAKJIOHHOU TTIOCKOCTH.

OnpeneneHne yCKOpPEHUs Tejla NPHU PABHOYCKOPEHHOM JBHKEHUU IO HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM JBUKEHHM O€3
HAa4YaJIbHOM CKOPOCTH.

[TpoBepka runoTessl: €CIM NpU PaBHOYCKOPEHHOM JIBXKEHHH 0€3 HayalbHOW CKOPOCTH
OyTH OTHOCATCSA KAaK psi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE IPOMEXKYTKU
BPEMEHU OJIMHAKOBBI.

HccnenoBaHne 3aBUCUMOCTH CUJIBl TPEHHUS CKOJBXEHHUS OT CHJIBI HOPMAaJbHOIO
JABJICHUS.

Onpenenenue ko3 GUIIMEHTa TPEHUST CKOIBKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHsT TPU PABHOMEPHOM JIBIDKEHUM Tela 10
TOPU30HTAJIBHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUJBI YNPYrOCTH NpH MOABEME Ipy3a C HCIOIb30BAHUEM
HEMOJBM)XHOTO U MOABUKHOTO OJIOKOB.

M3yuyeHue 3aK0HAa COXPaHEHHUsI SHEPTHH.

MexaHn4yecKkue KoJ1e0aHus U BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHWl: Mepuop,
4acToTa, aMIUINTyJa. MaremMaTH4eCcKul W TPYKUHHBIA MasTHUKH. [IpeBpaineHue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHUH.

3aryxatomue kosnebanus. BeiHyx)aeHHble Konebanus. Pezonanc. Mexanuueckue
BOJIHBI. CBOICTBa MEXaHWYECKUX BOJH. IIpojosibHBIE M monepedHble BOJHBL. [[nuHa
BOJIHBI M CKOPOCTbh €€ paclpocTpaHeHusd. MeXxaHWuecKue BOJHBI B TBEPIOM TeEIE,
CEHCMHUYECKHE BOJIHBI.

3Byk. I'pomkocth 3Byka u BblcoTa TOHA. OtTpaxkeHue 3Byka. WHppazByk u
yJIbTPa3BYK.

Jemoncmpayuu.

HabGmnronenue xonedaHuii Tel MOJ| IEMCTBUEM CUIIBI TSKECTH U CUIIbI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGmronenune BRIHYKICHHBIX KOJIEOaHM U PE30HAHCA.

PacnipocTpaneHne Mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopnsie pabomel u onvimel.

Omnpenenenre 4acTOTH U Meproa KoJieOaHHi MaTeMaTHYeCKOTO MasgTHUKA.
Omnpenenenre 4acTOTHI U MEpUO/Ia KOJIeOaHH MPYKUHHOTO MasTHUKA.
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HccnenoBanue 3aBUCMMOCTH TepUOAa KoOJeOaHWU MOJBEIICHHOTO0 K HHUTU Tpy3a OT
JUTUHBI HUTH.

HccnenoBanne 3aBUCMMOCTH Tepuojia KOJEOAHUN MPYKUHHOTO MasTHUKAa OT MaccChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH TNEpHoJa KoJeOaHWW Tpy3a, MOJABEHIEHHOTO K HUTH, OT
Macchl rpysa.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb NeproAa KoieOaHuil Mpy>KMHHOTO MasiTHUKA
OT MacChl Tpy3a U JKECTKOCTH IPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUS.

JJIEKTPOMATHUTHOE 10JI¢ U JIEKTPOMATHUTHBIE BOJIHBI.

DIIEKTPOMArHUTHOE roJe. DJIEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
AIIEKTPOMArHUTHBIX BOJH. Illkama 3JIeKTpOMarHuWTHBIX BOJIH. lcmosb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3U.

DnexkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimeol.

N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMJIBHOTO TeneoHa.
CBeToOBBIC SIBJICHHUS.

JlyueBas mogmens cBera. Mcrounuku cBera. [IpsMonuHeitHOe pacrpocTpaHEHUE
ceera. 3atMenust ConHua u JlyHel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomnenue ceera. 3akoH mpenoMieHus ceeta. [1oHoe BHyTpEHHEE OTpakKeHHE
cBera. Mcnonb3oBaHUE OJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUUYECKUX CBETOBOJIAX.

JIunza. Xox nyueid B nuH3e. Ontuyeckas cucrema (poroanmnapara, MUKpPOCKOIa U
Teneckona. I'na3 kak ontuyeckas cuctema. biim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B criekTp. OnbiThl HetoToHa. Cl0o’KeHHUE CTIEKTPATBHBIX
1uBeTOB. /lucnepcus cera.

Hemoncmpayuu.

[TpssMonMHEHOE PACIPOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomydenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xon myueil B cobuparomieil JnH3e.

XO0J y4der B pacCEeUBAIOLIEH JIMH3E.

[Tonmydenue n300pakeHU ¢ TOMOILBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.



10. Monens riasa.
11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [Tomydyenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX 1IBETOB.
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Jlabopamopuvie pabomul u onvimeol.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPaXKEHUSI CBETOBOTO JIy4a OT yrjla NaJgCHUs.
M3yueHune XxapaKTepucTUK N300paKeHus MPeIMETa B INIOCKOM 3epKalle.

HccnenoBanre 3aBUCUMOCTH YIUIA MPEJOMIIEHHS CBETOBOIO Jiy4ya OT yIUIa MaJeHHUs Ha
TPAHULE «BO3TYX—CTEKIIO».

[Tomyyenune n300paxeHuit ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

Omnpenenenue GOKYCHOTO PACCTOSHUSA U ONTUYECKON CUITBI COOMPAIOIICH JIMH3HI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITel MO BOCHOPHUSATHIO IIBETA MPEIMETOB MpPU MX HAOIIOJACHUM YEpe3 LIBETOBBIC
GbUIBTPEL.

KBaHTOBBIC SIBICHUS.

OneiTel Pe3eppopna u manerapnas monens aroma. Mogens atoma bopa.
Hcnyckanue v noryomeHne cBerta aroMoM. KBaHThl. JIMHE4aTsIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- u raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO siJpa.
Hyxknonnas Monens aroMHoro siapa. M3otonsl. PaguoaktrBHbIE nipeBpaiienus. [lepuon
MOJTypacriajia aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXpPAHEHUs 3apsAJ0BOTO M MacCOBOIO YHCE].
DHeprus CBA3M aTOMHBIX sjep. CBsI3b Macchl M dHepruu. Peakuuu cuHTe3a U JeNeHUs
anep. Ucrounuku suepruu CoJiHIa U 3BE3.

Snepnas oHepretuka. JleMCTBUS paAUMOAKTUBHBIX HW3JIYYEHUW HA IKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHHS] U TTOTJIONICHHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp BoAopoa.

HabGmronenue tpexoB B kamepe Busibcona.

PaboTta cuérunka HOHU3UPYIOUIUX U3ITYUEHUH.

Peructpauus u3iaydeHus NpUpoOIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimel.

Hab6nroneHue CruionHbIX ¥ IMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TpPeKOB: W3MEPEHHWE HHEPrUU YaCTULBI 1O TOPMO3HOMY NyTH (110
dboTorpadusm).

N3mepenne paanoakTUBHOTO (oOHA.

IToBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO-00001IAI0IIMN MOAYJIb TMpEAHAa3HAUEH ISl CUCTEeMaTH3aluu U
0000111eHHs] TPEIMETHOTO COJEPKAHUS U ONBITA JESITEIbHOCTH, MPUOOPETEHHOTO MPH



W3YYEHUU BCETro Kypca (u3ukm, a TakkKe M TOATOTOBKH K OCHOBHOMY
TOCYJapCTBEHHOMY JK3aMeHy 10 (u3MKe i OOyJaronuxcs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMET.

[Ipy w3ydeHWW MAHHOTO MOMYJSl PEATU3YIOTCS W CHUCTEMATH3UPYIOTCS BHIIBI
JIESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIIEYMBACTCS JAOCTH)KCHHE TPEAMETHBIX H
MeTaIpeIMETHBIX TUTAaHUPYEMBIX pEe3yIbTATOB oOy4eHws, dbopmupyeTcs
€CTECTBEHHOHAyYHAass T'PAaMOTHOCTh. OCBOCHHE HAyYHBIX METOJIOB HCCIEIOBAHUS
SIBIICHUH TIPUPOJIBI U TEXHHUKH, OBIIAJICHHE YMEHUSAMHU OOBSICHATh (PU3NICCKUE SBIICHUS,
NPUMEHSST TIOMyYeHHBbIC 3HAHUS, pellaTh 3aJadd, B TOM YHCJIE KadeCTBCHHBIE U
IKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBHO JEATEIbHOCTHBIM XapaKTep AAHHOIO pas3lielia peau3yeTcs 3a
CYET TOTO, YTO OOYUAIOITUECS BBITIOIHSIOT 3aJJaHuUs, B KOTOPBIX UM IPETaraeTcs:

HA OCHOBE IMOJYYEHHBIX 3HAHUHN PACIO3HABaTh U HAYYHO OOBSCHATH (PU3NUYECKUE
SIBJICHUSI B OKPYKAIOUIEH IPUPO/IEC U MMOBCETHEBHOM KU3HU;

WCITOJIB30BaTh HAyYHBIE METOIbI HCCIACAOBAHHS (PU3UUECKHX SBJICHHH, B TOM
YHUCIIe JIJIS IPOBEPKH TUITOTE3 U TOTYYCHHSI TEOPETUICCKUX BBIBOJIOB;

OOBSCHATh HAay4YHBIC OCHOBBI HaMOOJIee BaXHBIX JOCTIKCHUNH COBPEMEHHBIX
TEXHOJIOTUM, HAMPUMEpP, MPAKTUYECKOTO HCIOJIb30BAHUS PA3JIUYHBIX HCTOYHHKOB
OPHEPrUM Ha OCHOBE 3aKOHA IMPEBpAICHUs] M COXPAHEHUS BCEX H3BECTHBIX BHUJIOB
DHEPTHUM.

Kaxmas u3 TeM JaHHOTO MOIYJISI BKIIOYAET DKCIEPUMEHTAITBHOE HCCICIOBAHKEC
obobmaromiero xapakrepa. Moayib 3aBepIiacTcsl MPOBEACHUEM IUAarHOCTHUYECKOW U
OIIEHOYHOM pabOThI 32 KYpC OCHOBHOI'O OOIIETO 00pa30BaHMs.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHHs HAINpaBIECHO Ha
JOCTIDKCHUE JIMYHOCTHBIX, METAlpeAMETHBIX H MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrate u3ydeHus PU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS y
oOyyaromierocs 0y1yT cOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIBTATHI B YACTH:
1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

- NpOSABIEHUE HWHTEpeCa K HCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOU
(bu3NYECKOi HayKH;

- [ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K AKTMBHOMY YYaCTHUIO B OOCYXKJIECHHUHM OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOIJIEM, CBA3AHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHKEHUN (PU3UKY;
- 0OCO3HaHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B JEATEILHOCTA YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUATHE OCTETUYECKUX KadeCcTB (U3MUECKOM HayKd: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

- 0CO3HAHHUE [IEHHOCTH (PU3MUECKOM HayKd KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUSI MUPa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABIISAIOLIEN KYJIbTYPBHI,

- pa3BUTHE Hay4YyHOM JHO0O3HATEIBLHOCTH, UHTEpPEca K  HCCIEI0BATEIbCKOM
NeATEIIbHOCTH;

S) popMupoOBaHUSA KYJbTYPbI 310POBbSI H IMOIUOHAJILHOTO 0JIATOIIOJIYyYHS:

- OCO3HAHUE IIEHHOCTH 0e30MacHOro o0pa3a >KMU3HU B COBPEMEHHOM TEXHOJOTHUYECKOM
MHUpE, BOXHOCTUH TPAaBWJI 0OE€30MacHOTO TOBEACHHS HAa TpaHCIOpPTE, Ha J0porax, C
AJIEKTPUUECKUM U TEIJIOBBIM 000pPYOBAaHUEM B JOMAIIIHUX YCIOBHUSAX;

- chOpMHUPOBAHHOCTh HaBbIKAa peduiekcuM, MPU3HAHHWE CBOErO IMpaBa Ha OIIMOKY U
TaKOTO e MpaBa y APYyroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTUBHOE YyuyacTH€ B PEIICHUUM NPAKTUYECKUX 3adad (B paMKax CEMbH,
00pa3oBaTeNbHONM OpraHu3alliyd, TOopojaa, Kpas) TEXHOJIOTUYECKOM U COIUaibHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3NYECKUX 3HAHUM;

- UHTEpeC K MPAKTUYECKOMY U3YUCHHIO TTpodeccHil, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

- OpUCHTAallUs Ha MPUMEHEHWEe (U3MYECKHX 3HAHWUW NJIs pelieHus 3a7ad B 00yactu
OKpYy’XKalolllel cCpejbl, IJITAaHUPOBAHMS TIOCTYNKOB M OILEHKH UX BO3MOXHBIX
MOCJIEACTBUU ISl OKPYIKAIOIIEH CPEbI;

- 0CO3HAHUE TJIO0ATBHOTO XapaKTepa KOJIOTHUECKHUX MPOOJIEM U MyTEH UX PEIICHUS;



8) apanTanuu K U3MEHAIIMMCS YCJI0BUAM COLUAJIBHON U NPUPOJAHON Cpeabl:

- MOTPEOHOCTh BO B3aMMOJCHCTBUHM IPHU BBINOJIHEHUU HCCIEAOBAHUNA M TPOEKTOB
(bu3znyeCcKoil HalPaBICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSIM JIPYTHUX;

- MIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO e TEIbHOCTD;

- IOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uucie (HOpMYJIUpOBaTh UIEH,
MOHSTHUSA, TUIIOTE3bI 0 PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEN B 00J1acT (DU3HKHY;
- IJTAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHNUN HOBBIX (DU3UUECKUX 3HAHUM;

- CTpeMJICHHWE aHaJM3UpPOBaTh U BBISBISATH B3aMMOCBS3M MPHUPOIBI, O00IIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

- OLIEHKAa CBOMX JIEWCTBHM C YYETOM BIMSIHHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOKHBIX
rII00AJIbHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbTaTe ocBoeHus mporpamMmbl 1o ¢U3MKEe HAa YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanusi y oOydaromierocss Oyaytr  chopMupoBaHbl — MeTanpeaMeTHbIe
pe3yJbTaThbl, BKIIOYAIOIIAE TO3HABATEIbHBIC yHHBEPCAIbHBIC Y4YEOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC y4ecOHbIE TEHCTBUA, pETyIsSTUBHBIE
yHUBEpCaIbHbIC YUEOHbIC 1EUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornyeckue AeicTBu:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBIICHHM);
yCTaHaBJIMBATh CYILECTBEHHBIN MPU3HAK KiIacCU(PUKAIIUU, OCHOBAHUS JJIsl 0000IIECHUS
U CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHS B pacCMaTpUBAEMBIX (haKTax, MAaHHBIX U
HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBIIATh MPUYMHHO-CJICACTBEHHBIC CBS3M TMPH M3YYCHHH (PU3NYECKUX SBICHUNA U
MPOIIECCOB, JielaTh BBIBOJBI C HCIOJIb30BAaHUEM JICAYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEITNYNH;
CaMOCTOSITEJIbHO BBIOMPATh CIIOCO0 perieHus yueOHo# (Hu3ndeckoit 3a1auu (CpaBHEHUE
HECKOJIbKMX BapUaHTOB peUIeHUs, BBHIOOp HamOosiee NOAXOMASIIET0 € Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eMCTBUA .

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MIPOBOJIUTH MO CAMOCTOSITEIHHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOXKHBIM (hU3UUECKUI
AKCTIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3UUYECKOTO SIBJICHUS,

OIICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIUIO, MOIYYEHHYIO B XOJI€
UCCIIEIOBAHUS WM SKCIIEPUMEHTA;



CaMOCTOSITENTIbHO  (OpMyJIMpOBaTh OOOOIIEHWS ¥  BBIBOABI IO  pe3yjbTaTam
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IIPOrHO3UPOBATh BO3MOXKHOE JajbHeIIee pa3BuTue (HU3HMUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh MPEIOJIOKEHUS 00 X Pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh PA3JTMYHBIE METOJbI, HMHCTPYMEHTHl M 3alpOChl MPU TIONCKE W OTOOpE
uHGOpPMAIIMU WM JAHHBIX C YU4ETOM MpeIIoKEeHHON yueOHON hU3NUecKoil 3a1a4u;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(OOPMAIIUIO Pa3TUYHBIX
BUJIOB U ()OPM TPECTaBICHUS;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMaNbHYIO (opMy TNpelacTaBiieHus HHGOpMAIUK U
WLTIOCTPUPOBATh pelIaeMble 3aJaydl HECIOKHBIMH CXEMaMH, JuarpaMMaMi, WHOU
rpauKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMyHMKAaTHBHBbIE YHHBeEPCAJbHbIE YUeOHbIe 1eHCTBUS:

B XOJi€ OOCYXKJeHHUsi y4yeOHOro Marepuana, pe3yJIbTaToB JIa0OpaTOpPHBIX padoT u
MIPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOW TEMbI M BBICKA3bIBATh WIICH,
HaIleJICHHbIC Ha PEIICHUE 33/1a4H U MOIepKaHne OJ1aroxenaTeIbHOCTH OOIICHNUS;
COTIOCTABIIATh CBOM CYXIEHUS C CYXICHUSIMH JPYTHX YYaCTHHKOB JIHAJIOTA,
0OHapyKUBATh PA3IMUNE U CXOJCTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABIATH  PE3YNbTAThl  BBIOJHEHHOTO  (U3UYECKOTO  OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYAJTbHON paOOThI IPU
pelieHur KOHKPETHOU PU3NUECKON TPOOIeMBbI;

NPUHUMATh IIEJIM COBMECTHOM JIeSITEIbHOCTH, OPTraHM30BBIBATH JEUCTBUS MO €&
JOCTHKEHHIO: PaCIpeNiesITh PO, 0OCYX AAaTh MPOLECCHl U Pe3yJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

BBITIOJIHATh CBOIO YacTh PabOThI, JOCTHras KauyeCTBEHHOTO pe3yJibTara MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAH]IbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIa/la B OOIIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEITHHO
chopMyITMPOBaHHBIM YYaCTHHUKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBHUSA

Camoopranusamnus:

BBISIBIISATH TTPOOJIEMBI B KU3HEHHBIX M YUCOHBIX CUTYAIUAX, TPEOYIOMIMX IS PEIICHUS
bu3nUecKX 3HaAHU;

OPUEHTUPOBATHCS B PA3IMYHBIX MMOJIXO0JaX NPUHATHSA PEIIeHUN (MHIUBUIYaTbHOE,
MPUHATHE PEILICHUS B TPYIINE, IPUHITUE PEIICHUHN TPYIITION);

CaMOCTOSITENIbHO COCTAaBJISITh QJITOPUTM pelieHrus (U3NYECKOW 3aJadd Wiu IJIaHa
UCCJIENOBAHUSI C YYETOM HMMEIONIUXCS PECYypPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh NIpe/JjiaraeMble BapHaHThI PEIICHUI;



Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOLMOHAJIBHBIN HHTEJJICKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MECHEHUS;

OOBSACHATH NPUUUHBI TOCTHKEHUS (HEIOCTHKEHUS) pE3YyJIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLICHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTHUBBI B JIEATEIHHOCTD (B TOM YHCII€ B XOJ BBIMOJIHEHUS (PU3UIECKOTO
UCCJIEIOBAHMSI WJIM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CUTyallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa LEIH U YCIOBUSIM;

CTaBUTh Ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WU AUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;

NpU3HAaBaTh CBOE IMpPaBO Ha OWIMOKY MpU peueHud (PU3MYEeCKUX 3aJad Wi B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€E IIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATDBI

K xoHuy oOydenuss B 7 KJjacce NpeAMETHbIE Pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
UCIIOJIb30BaTh TMOHATHSA: (U3UUYECKUE W XUMHUYECKUE SBICHUSA, HaOIIOACHUE,
HKCIEPUMEHT, MOJEJb, FUIOTE3a, €IUHUIBl (U3UMUECKUX BEJIMYHMH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHUSI BemlecTBa (TBEpIOE, *KHUIKOE, ra3000pa3HOE), MEXaHHYECKOE
JIBUKEHHE  (paBHOMEpPHOE, HEpPAaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpus,
paBHOJEHCTByIOIIAass cuia, aedopmanust (ympyras, IUIAaCTHYECKasl), HEBECOMOCTD,
coOo0UIatoUIMECs COCY/IbI;
pasnuuath sBaeHUs (Iupdy3us, TEIIOBOE IBUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JIBW)KCHUE, HEPAaBHOMEPHOE IBWKECHHUE, MHEPLUS, B3aUMOJCHUCTBUE TEJl, PABHOBECHUE
TBEPJBIX TEN C 3aKPEIIEHHON OCBIO BPAILLICHUS, ITepeadya JaBJICHHS TBEPAbIMU TEJIAMH,
KUAKOCTAMU M Ta3aMHu, aTMoc(epHOE JaBJICHHE, IUIaBaHUE Tel, MNPEeBpPALLECHUs
MEXaHUYECKON IHEPTUM) MO OMHCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHHE;
pacro3HaBaTh MPOSABICHUE MU3YyUYEHHBIX (U3NYECKUX SIBICHUN B OKpPY)KAIOIIEM MHUpE, B
TOM yucie (U3MYECKue SIBJICHUS B MPUPOJIE: MPUMEPHI ABUKEHHUS C PA3THMUYHBIMU
CKOPOCTSIMA B JKMBOW U HEXKMBOW MPUPOJE, ACHCTBUE CWIbl TPEHUsS B NPUPOJIE U
TEXHHUKE, BJIMSHHE aTMOC(EpHOro MaBJICHHUS Ha XUBOM OpraHu3M, IUIaBaHHE pbIO,
pbplYard B Telle YeNOoBEeKa, MpU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4YeOHYIO,
BBIJIETISITh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
ONKCHIBATh U3yUYEHHbIE CBOMCTBA TeN M (U3MUECKHUE SIBJICHUS, UCIIONb3Ys (HU3HMUECKUE
BEJMYMHBI (Macca, 00bEM, TUIOTHOCTH BEILECTBA, BPEMS, MyTh, CKOPOCTh, CPEHHSISA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSIKECTH, BEC TEJIa, CUJIa TPEHMS, JaBJICHHUE (TBEPIOTO
Tena, >KUJIKOCTH, Ta3a), BHITAJKUBAIOIIAs CHJIA, MeXaHWdeckas paboTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(DQULMEHT I0JIE3HOrO JEHCTBUS MEXAaHHU3MOB,



KMHETHYECKass W IOTEHUWAaJIbHAs J3HEpPrusi), NpU ONHCAHUM IPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICT HCTIONIb3yEMbIX BEIMYMH, UX 0003HAUCHUS U €IUHUIIBI (PU3UIECKIX
BEJIMYMH, HAaXOMUTh (OPMyJbI, CBS3bIBAIONINE MAaHHYI0 (U3WYECKYIO0 BEIUYHHY C
OPYTMMH BEJIMYMHAMH, CTPOUTh TpaUKW H3YyUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX
BEJINYNH,;

XapaKTEpPHU30BaTh CBOMCTBA T€J, (PU3HUECKHE SIBJICHUS U MIPOLECCHI, HCIOJb3Ys MMPaBUia
cJ0eHus cui (BIOJb OJTHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
IpaBWJIO paBHOBecusi pblyara (0JI0Ka), «30JI0TOE€ TMPaBUIO» MEXAHUKH, 3aKOH
COXPAHEHUS MEXaHMYECKOM HHEpPrMM, IPHU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIIMCHIBATh €70 MaTEMaTUYECKOE BBIPAKEHHUE,

OOBACHATH (PU3MYECKUE SIBJIICHUS, MPOLECCHl M CBOMCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTYyalHd INPAKTUKOOPUEHTHUPOBAHHOTO XAapPAaKTEPa: BBIABIATH NPUYHHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1—2 JIOrMYECKUX 1IaroB ¢ onopoi Ha 1-2
U3YYEHHBIX  CBOWMCTBa  (U3MYECKUX  SBJIEHUM, (U3MUECKUX  3aKOHa WU
3aKOHOMEPHOCTH;

pemiath pacyéTHele 3amadyd B 1-2 fAelcTBUS, HCHONB3YSd 3aKOHBI W (OPMYJIbL,
CBA3BbIBAIOIIME (DU3MYECKME BEIUYMHBI: Ha OCHOBE aHald3a YCJIOBUS 3aJlayu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTaBIATh (PU3UYECKUE BEIMUYUHBI B (OPMYJIBI U
IPOBOJNUTH Pacy€Thl, HAXOAUTh CIPABOYHbBIC JaHHbIC, HEOOXOOUMBIEC IJIsl PEIICHUs
3aJlay, OLlEHUBATh PEATUCTUYHOCTD MMOTYYEHHOU PU3NYECKON BETUUNHBL;

pacno3HaBaTb NpPOOJIEMbI, KOTOPbIE MOXHO PpEIUTh MPU MOMOIIH (PU3HUECKHUX
METOJOB, B OIMCAHUU HCCIECIOBAHUSA BBIICIATH IPOBEPAEMOE IIPEATIOIOKEHUE
(rumoresy), pas3iInyaTh W UHTEPHPETHPOBATH IOJYUYECHHBIA pE3yibTaT, HAXOAMTH
OLIMOKM B XOJ€ ONbITA, JIeJaTh BHIBOJBI 110 €T0 pe3ybTaTaM;

IPOBOJUTH OMBITHl MO HAOMIOAEHUIO (DPU3MUECKUX SBJICHUN WM (PU3MUYECKUX CBOMCTB
Ten: (QopMyIUpoOBaTH MPOBEPSiEMblEe MPEANOJIOXKEHUs, COOUpaTh YCTAaHOBKY W3
peI0AKEHHOT0 000pyAOBaHNUS, 3alIUCHIBATH XOJI ONbITa U (POPMYIHPOBATH BHIBODI;
BBIMOJIHATH MpPsIMble U3MEPEHUS PACCTOSIHUSI, BPEMEHM, Macchl Teja, o0bEMa, CUIIbI U
TEMIIepaTypbl C KCIOJIb30BAHUEM AHAJIOTOBBIX M LHU(PPOBBIX MPUOOPOB, 3AMUCHIBATH
MoKa3aHusi puOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHU;
MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHON (DU3MYECKON BEIMYMHBI OT APYrou C
UCITOJIb30BAHUEM IPSMBIX MU3MEPEHUI (3aBUCUMOCTH ITyTH PABHOMEPHO JBHIKYIIETOCS
Tejla OT BPEMEHM IBHKECHMS TEJIa, CUIIbI TPEHUS CKOJBXEHUs OT Beca Tella, KayecTBa
00pa0OTKM TIOBEPXHOCTEH TEl W HE3aBUCUMOCTH CWJIBl TPEHHUS OT IUJIOIIAIU
CONIPUKOCHOBEHUS TE€JI, CWJIbl YIPYTOCTA OT YJJIMHEHHUs NPYKUHBI, BBITAIKUBAIOLIECH
CHIBI OT 00bEMa MOrpyXEHHOM dYacTh Tejda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUJIOTHOCTH Tejla, OT TIyOMHBI, HA KOTOPYIO TMOTPYKEHO TeJo,
yCIIOBUHM IJIaBaHUSI TeJ, YCJIOBMM paBHOBecHs pblyara M OJOKOB), y4acTBOBAaTb B
IUIAHUPOBAaHUM Y4YEOHOrO HCCIENOBaHUs, COOMpaTh YCTAHOBKY M BBINOJHATH
U3MEPEHMS, CIELysl NMPEIIOKEHHOMY IUIaHy, (PUKCHUpPOBATh PE3yJIbTaThl MOJYyUYEHHOU



3aBUCUMOCTH (DU3MUYECKUX BEJIMYWH B BHJE MNPEIOKEHHBIX TaOIHI] ¥ TpaduKoB,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEIOBAHNUS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs] (U3NYECKUX BeNWYUH (IJIOTHOCTH BEIIECTBa
KUIKOCTH U TBEPIOrO Tela, CUJla TPEHUS CKOJIbKEHHUS, JIaBJICHHE BO3yXa,
BBITAIKMBAIONIAS] CHJIa, JCHCTBYyIOL[ass Ha TOTPY>KEHHOE B KHUIKOCTh TEIO,
KOA((PHUIMEHT TOJIE3HOTO MEWCTBHS TPOCTHIX MEXAaHW3MOB), CIEAYs TPEII0KECHHOMN
WHCTPYKIMH: TIPU BBIMOJHEHUN U3MEPEHHUN COOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAUEHUE NCKOMOW BEJIMYUHBI,

coOno/laTh TpaBuila TEXHUKH Oe30macHOCTH mnpu paboTe ¢ JabOpaTOPHBIM
000opyI0BaHUEM;

yKa3bIlBaTh MPUHIUIBI JACHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIONIMECS COCYAbl, OapOMETp, phluar, MOJABUKHBIN U
HEMOIBM)XHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIUINBI JEUCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpOM HAa HMX OMUCAHUS (B TOM 4YHUCHE: MOAIIMIHUKH, YCTPOHCTBO
BOJIONIPOBOJIa, TUAPABIMYECKUI TPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMETp), MCIOJB3Yysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEO0OXOIUMBIE
¢bu3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TpPUMEPHl (HAXOAWTH HWH(MOpPMAIUMIO O TMpUMEpax) MNPaKTHIECKOTO
UCIIOJB30BaHusl (U3UYECKUX 3HAHUW B TMOBCEJHEBHOM JKMU3HU IS OOECreYeHUs
O0e3omacHOCTH TMpu OOpamieHu ¢ NOpubopaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3JI0POBbsi M COONIOACHUS HOPM DKOJOTHYECKOTO TIOBEACHHUS B
OKPYKarolIeH Cpee;

OCYIIECTBISATh OTOOpP MCTOYHUKOB HHPopmanmu B VHTepHETE B COOTBETCTBUU C
3aJITaHHBIM OMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH MHPOPMAIINIO, KOTOpas SIBISETCS MPOTUBOPEUUBOM
WM MOYKET OBITh HEJIOCTOBEPHOM;

WCIIOJI30BATh MPHU BBHITIOJHEHUU YUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JUTEPATYPY
(buU3UYECKOro coepKaHus, CIIpaBOYHbIE MaTepUalibl, pecypchl cetu MIHTepHET, BlaaeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi HHPOpMAIUU W3 OJIHOU
3HAKOBOM CUCTEMBI B IPYIYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIIEHUs HAa OCHOBE 2—3
MCTOYHUKOB MH(MOpMaIuu (Pu3n4ecKoro coJepkaHusi, B TOM 4YUCJe MyOJUYHO IenaTh
KpaTKue COOOIIEHHS O pe3yJibTaTaX MPOEKTOB WM YUECOHBIX HMCCICIOBAHUM, MPU ITOM
IrPaMOTHO  HCIOJb30BaTh W3YYEHHBIM TMOHATUWHBIA anmapatr Kypca (U3HKH,
COIPOBOK/IaTh BBICTYIICHUE MPE3CHTALINEH;

IIPY BBITIOJTHEHUH YYEOHBIX MPOCKTOB U WCCIICNOBAHUNA pacTpeNeisaTh 00S3aHHOCTH B
TPYIIe B COOTBETCTBUU C TIOCTABJICHHBIMU 3a7[a4aMHU, CJICIUTDH 3a BBHIMOJTHEHUEM IIJIaHA
NEUCTBUN, aleKBAaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B JAESATEIBHOCTb TPYIIIbI,
BBICTpPaMBaTh KOMMYHUKAaTUBHOE B3aUMOICUCTBUE, YUUTHIBAs MHEHUE OKPY>KAIOIIIHX.



K xonity obydenuss B 8 kJjiacce mpeaMeTHBIC pe3yJbTaThl HAa 0a30BOM YpPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:
WCIIOJIB30BaTh MOHSTHUSI: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEIIECTBAa, KPUCTAIUIMYECKHE M aMop(HbIE Tena,
HACBIIICHHBIA U HEHACBIIICHHBIN MMap, BJIAKXHOCTh BO3AyXa, TEMIEpaTypa, BHYTPECHHSI
SHEPIusi, TEIIOBOM JBUTATEIb, JIIEMEHTAPHBIN JIEKTPUUECKUN 3apsijl, HJIEKTPUUECKOE
T0JIC, TPOBOJTHUKH U TUAJICKTPHUKH, TTOCTOSIHHBIN 3JIEKTPUUYECKHUA TOK, MArHUTHOE TIOJIE;
paznuyaTh SIBJIICHUs (TEIJIOBOE paCUIMpEHHEe M C)KaThe, Telulonepenaya, TEIIoBOe
paBHOBecHE, CMayMBaHUE, KaNWUIAPHbIC SBJICHUS, HWCIApPEHUE, KOHJIEHCAIIUs,
JIaBJICHHUE, KpUCTaJUIU3aIs (oTBepaeBaHue), KUTICHUE, Teruionepeaayda
(TeTIOMPOBOHOCTh, KOHBEKIUSA, HU3IIyYCHHUE), DJICKTpU3alMs TeJ, B3aUMOJCUCTBUE
3apsiioB, JACHCTBHSI AJIEKTPUUECKOTO TOKAa, KOPOTKOE 3aMblKaHUE, B3aMMOJICHCTBHUE
MarHuTOB, JEHCTBHE MArHUTHOT'O TOJISI HA TPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAas
UHIYKIUSI) TI0 OMNHCAHUI0 HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBICHNUE U3YUCHHBIX (PU3UYECCKUX SIBJICHUN B OKPYIKAIOIIEM MHpPE, B
TOM 4Hcie (Qu3nueckue SBICHHS B TMPUPOJAE: TMOBEPXHOCTHOE HATKEHUE W
KaMWUISIpHBbIE SIBJIICHUS B TMPUPOJIE, KPUCTAUIBI B Tpupoje, uzinydenue CoHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
IEKTPUUECKHUE SBICHUS B aTMOC(hepe, AIEKTPHIECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
nosie 3eMiu, apeid morocoB, poibh MATHUTHOTO OIS 711 )KU3HU Ha 3emiie, TIOJISIPHOE
CUSHUE, TPU OTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIJICISAThH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NYECKUX SBICHUN;
OTHCHIBATh U3yUYCHHBIE CBOMCTBA TeN M (U3UUECKHUE SBJICHUS, UCTIONB3Ys (HU3HUUECKUE
BEeITMYMHBI (TeMreparypa, BHYTPCHHSSI DHEPTHs, KOJIMYECTBO TEIUIOTHI, YICTbHAS
TEIUIOEMKOCTh  BEIIECTBA, YJeJbHAs TEIUIOTa IUIABJICHUS, YyJeidbHas TerjioTa
napooOpa3oBaHusl, yJelbHas TEIJIOTa CTOPAHHS TOIUIMBA, KOI(POHUIIMEHT MOJIE3HOTO
JEUCTBHS TEIUIOBOM MAIWMHBI, OTHOCUTEJIbHAS BJIAXHOCTh BO31yXa, 3JEKTPUYECKUU
3apsizi, cuiia TOKa, SJIEKTPUUECKOE HAIPSIKEHUE, COMTPOTUBIICHUE MPOBOHUKA, YACIHHOE
CONPOTHBJICHUE BEIIECTBA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOr0 TOKA), MIPH OMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKHI CMBICT HCIIONIB3YEMBIX BEIMYHMH, 0003HAYCHUS U
CAVHUIBI  (U3UYECKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTHMMH BEIWYWHAMHU, CTPOUTH TPaPUKU HN3YUCHHBIX
3aBUCUMOCTEH (M3HUECKUX BEIINYHNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U TMPOLECCHl, HCIOIB3YS
OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUSI BEIIECTBA,
MPUHITUT CYTIEPIIO3UIINH TT0JIeH (Ha Ka4eCTBEHHOM yYPOBHE), 3aKOH COXpaHEHUS 3apsja,
3axkoH OMa 15 yuacTka 1emnu, 3akoH [[xoymns—JIeHiia, 3akoH cOXpaHeHUs SHEPTHUH, PU
TOM JlaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBIBaTh €r0 MaTEMaTUYECKOE
BBIPAKEHUE;



OOBSCHATh (PU3MYECKHE MPOLECChl UM CBOWCTBA TEN, B TOM YHCJIE€ M B KOHTEKCTE
CUTYaIlMi TPAKTUKOOPUEHTUPOBAHHOTO XapaKTePa: BBISBISTH TPUUNHHOCIIEICTBECHHBIE
CBSA3HU, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKHUX IIaroB ¢ OMOPOM Ha 1—2 M3y4yeHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTrh pacy€THhle 3aJaud B 2-3 JEUCTBUS, HCHONB3YSd 3aKOHBI U (OPMYJIbI,
CBS3BIBAIOIIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHalIMW3a YCJIOBUS 3aJadd
3aIMCBhIBATh KPATKOE YCIIOBHE, BBISABIATH HEAOCTATOK JAHHBIX JUISI PEIICHUS 3aJa4H,
BBIOMPATH 3aKOHBI M (POPMYJIIBI, HEOOXOAUMBIE ISl €€ pellleHus, MPOBOAUTH PACUETHI U
CpPaBHUBATH MOTYUYECHHOE 3HAUCHHE (PU3UUECKON BETMYMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3HUYECKUX
METOJOB,  HCIOJBb3Yysl  ONMCAHHE  MCCIEAOBAHUs,  BBUACISITH  MPOBEPSEMOE
IIPEANOJIOKEHNAE, OLEHHUBATh IPABWIBHOCTh TNOPSAKA IIPOBEICHHS HCCIEIOBAHNUS,
JIeJIaTh BBIBOJIBL;

MPOBOJIUTH OIBITHI MO HAOTIOJAEHUIO (DU3MYECKUX SBJICHUNM WM (PU3NYECKUX CBOMCTB
Tel (KamWUIApHBIE SBJIEHUS, 3aBUCUMOCTb JaBJICHHUS BO3AyXa OT €ro o0ObéMa,
TEMIIEPATYPBI, CKOPOCTH ITPOLIECCA OCTHIBAHUSA M HATPEBaHUS IIPU U3JyYEHUH OT I[BETA
u3Nydaronie  (MOIJIOIIAIONIe) IMOBEPXHOCTH, CKOPOCTb HCHNApPEHUs BOABI OT
TEMIIEpAaTypbl JKUAKOCTH U IUIOAAA €€ IIOBEPXHOCTH, DJJEKTpU3alus Tel U
B3aUMOJICMCTBUE JJIEKTPUUECKUX 3aPsIOB, B3aUMOICHUCTBUE ITOCTOSHHBIX MAarHHUTOB,
BU3yaJIN3alMsl MATHUTHBIX TOJIEN MMOCTOSHHBIX MAarHUTOB, AEWCTBUS MAarHUTHOTO OIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBOMCTBA JJIEKTPOJBUIATEIA
IOCTOSTHHOTO TOKa): (pOpMyJMpOBaTh IMpPOBEpsAEMbIE MPEANOIOXKEHUs, COOUpPaTh
YCTAaHOBKY W3 TPEMJIOKEHHOTO OOOpyJOBaHUs, OMNHUCHIBATH XOJ OMbITA U
(bopMyIpOBaTH BHIBO/IBI,

BBITIOJIHATE MPSIMbIE U3MEPEHUS TEMIEPATyphbl, OTHOCUTEIBHON BIAXXHOCTH BO3/yXa,
CWJIbl TOKa, HANpsDKEHHsS C MCMOJb30BAHMEM aHAJOTOBBIX NPUOOPOB M JATUYMKOB
bu3MUecKuX BETUYHMH, CPABHUBATH PE3YyJbTAaThl H3MEPEHHA C YYETOM 3aJaHHOU
abCOJIOTHOM MOTPEIIHOCTH;

MPOBOJAUThL HCCIICIOBAHUE 3aBUCHUMOCTH OAHOM (DU3WYECKOW BEIWYUHBI OT JPYroM ¢
UCIIOJIb30BAHUEM MPSMBIX M3MEPEHUH (3aBUCHUMOCTb COMPOTUBIICHUS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIIAJH IONEPEYHOTO CEYEHUsI U YAEIBHOTO CONPOTHUBIICHUS BEILIECTBA
ITPOBOJIHHMKA, CHJIBI TOKA, UIYLIETO Y€pe3 NPOBOAHUK, OT HAMPSKEHUS HA MPOBOJIHUKE,
WCCJIEIOBAHNUE IIOCJIEN0BATEIBHOIO W MApaJUIEIbHOIO COEIUHEHUN IPOBOJHUKOB):
IUIAaHUPOBATh HCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHHUS, CIEIys
NPEJIOKEHHOMY IJIaHy, (PMKCUPOBATH PE3yJIbTAThl MOJIYYEHHOW 3aBUCUMOCTH B BUJE
TabnuIl ¥ TpauKOB, JAEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHHS (PU3NYECKUX BENIMUYMH (yIeIbHAS TEIIOEMKOCTh
BEIIECTBA, CONMPOTUBIECHUE MPOBOJHUKA, pabOTa U MOIIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh U3MEPEHHUs, CcOoOupaTh OKCIEPUMEHTAIBHYIO YCTaHOBKY, Cleays
MPEINIOKEHHOW NHCTPYKIIMU, U BBIYUCIISITh 3HAUCHUE BEJTNYUHBI;



coOnrofaTh TpaBWia TEXHUKM O€30MacHOCTH mpu padbore ¢ 1abopaTOPHBIM
obopyaoBaHUEM;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3YUYCHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha UX ONHUCAHUS (B TOM 4MCIIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, NapoBas TypOMHA, aMIepMEeTp, BOJBTMETP, CUYETUMK AIIEKTPUUYECKOU
OHEPrUH, dBJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeIbHBIC AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUECKUE TMPEAOXPAHUTENN, JJIEKTPOMArHUT, 3JIEKTPOJBUTATENH
IIOCTOSTHHOTO TOKAa), HCHOJb3ys 3HAHUA O CBOMCTBAaX (U3NYECKUX SBICHUH U
HEoO0XOoauMbIe (PU3NYECKNE 3aKOHOMEPHOCTH;
pacrno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA W H3MEPUTENIbHBIE MPUOOPHI 10
CXeMaM W CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBI TEPMOMETpP, TEPMOC, TICHXPOMETD,
TUTPOMETp, JBHUTaTelb BHYTPEHHETO CTOPaHUA, SJCKTPOCKOIM, PEOCTar), COCTaBISATh
CXEMBbI AJIEKTPUYECKUX LIETEH C MOCIEeI0BAaTEIbHBIM M NapajuleIbHbIM COCAUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAUEHUSI DJIEMEHTOB AJIEKTPUUECKUX LENeil;
OPUBOJUTH MNpPUMEPHl (HAXOAUTh HWH(OpPMALUIO O NpUMEpPAX) MNPAKTUYECKOTO
UCTIONB30BaHUsl (PU3MUECKUX 3HAHWM B TIOBCEJAHEBHON KU3HU JUIsI OOECHEUEHUs
O0e3omacHOCTH TMpu OOpamieHuH C NOpubopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUs 3J0pOBbSI M COOJIOACHHS HOPM DKOJIOTUYECKOTO IOBEACHUS B
OKPYKarolIeu Cpee;
OCYIIECTBIISATH TOMCK HHPOpMAIUU GU3NIECKOTO cofepxkaHus B IHTepHeTe, Ha OCHOBE
UMEIONINXCS 3HAHUM M TYTEM CpaBHEHHS JOTMOJHUTENBHBIX HMCTOYHUKOB BBIJICISATH
uHpOpMaIIMIO, KOTOpas SIBJISIETCS IPOTUBOPEUNUBOM UITM MOXKET OBITh HEZOCTOBEPHOIL;
UCIOJIb30BaTh MPHU BBIMOJHEHUN Y4E€OHBIX 3a/laHUi HAYYHO-MOMYJISIPHYIO JINTEPATYpPY
(bu3znyecKoro coaepkaHusi, ClpaBOvYHbIE MaTepuabl, pecypchbl cetu HTepHeT, BIaieTh
npuéMaMu KOHCTIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHus WHGOPMAIMU W3 OTHOU
3HAKOBOW CHCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE M KPATKUE YCTHBIE COOOIIeHUs, 00001Ias
UHGOPMAIIMIO M3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOrO COAEepX aHHUs, B TOM YHUCIE
nyOJMYHO  TPENCTaBIATh  pe3yJbTaThl  MPOEKTHOM WM  MCCIEI0BATEIbCKON
JESTEIbHOCTH, TIPH 3TOM T'PaMOTHO HMCIOJIb30BaTh M3yUEHHBIM MOHITHWHBIN ammapar
Kypca (PU3UKH, COMPOBOXKIATh BBHICTYIUICHNE TIPE3CHTAIINCH;
IpU BBINOJHEHWH YYEOHBIX IPOEKTOB M UCCIEIOBAHUM (PU3NYECKUX MPOIECCOB
pacnpeenaTh 00s3aHHOCTU B TPYIIE B COOTBETCTBUU C IMOCTABJIECHHBIMU 3a/1ayami,
CIEUTh 3a BBHIMOJHCHWEM TIUIaHA JCHCTBHUI W KOPPEKTHPOBATh €ro, aJeKBaTHO
OIICHWBAaTh  COOCTBEHHBIA BKJaJA B  JIEATEIBHOCTh  TPYIIIbI, BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K xoniy oOyuenuss B 9 kijacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCIOJIb30BaTh IOHATHUS: CHCTEMa OTCYE€Ta, MaTepuaibHas TOYKa, TpPAEKTOPHUS,
OTHOCHUTEJILHOCTh MEXAHUUYECKOTO JBHXEHUS, AedopManus (ynpyras, IiacTudeckas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEPErPY3KH, LUEHTP
TSDKECTH, aOCOJIOTHO TBEPAOE TEJO, IEHTP THKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYECKMe KoJie0aHWs ¥  BOJHBI, 3BYK, HHPPa3BYK U  YJIBTPA3BYK,
AJICKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh M
JaTbHO30PKOCTh, CHEKTPbl MCIYCKaHWs U TOrJolIeHus, aibda, OeTa- U ramma-
W3JIy4YEHUS, U30TOIbI, IICPHAS] IHEPTETUKA;

pasziuuath SIBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEHHOE IBUKECHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABUKEHHUE, CBOOOHOE TaJCHUE TeJ, paBHOMEPHOE
JBMKEHHE TI0 OKPYXHOCTH, B3aUMOJICCTBHE TE€J, PEAKTUBHOE JBHXKCHUE,
KoJiebaTeapHOe JIBHKEHHE (3aTyxalolue W BBIHY)KJICHHBIC KoJieOaHMs), PE30HAHC,
BOJIHOBOE€  JIBUKCHHE, OTPAKECHUE 3ByKa, MNPSIMOJIMHEMHOE pPAaCHpPOCTPaHCHHUE,
OTPaXECHHE U MPEIOMIICHUE CBETA, IMOJIHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3JIOKECHUE
0eoro cBera B CHEKTP W CJOKEHHUE CIIEKTPAJIbHBIX IIBETOB, JHCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHENYATOTO CIIEKTPa U3ITyUYEHUS) TIO
OINMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX TAHHOE
(u3nUecKoe SIBJICHHUE;

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PM3UYECKUX SBJICHUN B OKpY>Karoiiem mMupe (B
TOM uucie (pU3NYECKHUE SBIICHUS B MPUPOJIE: MPUIUBLI U OTJIMBBI, JIBIXKCHHE IJIAHET
ConHEeYHO! CUCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX OPraHU3MOB, BOCIPHUAITUE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEUCMHYECKHE BOJHBI, I[yHAMH, 3XO, IBETa TEIl,
ONTUYECKHE  SIBJICHUST B  NPUPOJE, OHOJOTMYECKOE  JEUCTBUE  BUIUMOTO,
yIbTPaUOJICTOBOTO M PEHTTEHOBCKOTO H3JTyYCHHH, €CTECTBEHHBIM PaJIMOAKTHBHBIN
dboH, KOCMUYECKHE JIy4Hd, pATUOAKTUBHOE W3IyYECHUE TMPHUPOIHBIX MHUHEPAJIOB,
JNEWCTBUE PAAUOAKTUBHBIX M3TyYEHUN HAa OPTaHU3M YEJIOBEKA), IPU 3TOM MEPEBOIUTH
MPAKTUYECKYI0 3a7ady B y4e€OHYIO0, BBIACISITH CYIICCTBEHHBIC CBOMCTBA (IMPU3HAKH)
(bU3NYECKUX SIBJICHHI;

OTHCHIBATh U3yUYCHHBIE CBOMCTBA TeN M (U3UUECKHUE SIBJICHUS, UCTIONB3Ys (HU3HUUECKUE
BEJIMYMHBI (CpEHSAs] U MTHOBEHHAas CKOPOCTh TeJla MPH HEPAaBHOMEPHOM JBUKECHHH,
YCKOpEHUE, NEPEMEIICHNE, MyTh, YII0Basi CKOPOCTh, CUJa TPEHUS, CUJA YIPYTOCTH,
CUJia TSDKECTH, YCKOPEHHE CBOOOJHOTO MaJeHHUs, BEC TeJia, UMIYJIbC Teja, UMITYJIbC
CUJIBI, MEXaHU4YecKas paboTa W MOIIHOCTh, MTOTEHIIUAJIbHAS SHEPrUs Teja, MOJHSITOro
HaJl IOBEPXHOCTHIO 3EMJIN, MIOTCHUHUAIbHAS SHEPTUS CKATOU NMPYKUHBI, KWUHETHYECKAS
DHEPTHs, MOJTHAS MEXaHUYEeCKast SHEPTHs, IEPHOJ] U YACTOTa KOJICOAHUH, JUTHHA BOJIHBI,
I'POMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEIOMIICHUSI CPEJIbl),
MpU OMHUCAHUM TPABUIBLHO TPAKTOBATh (DU3UUYECKUIN CMBICT HCIIOIb3YEMbIX BEJIUYHWH,
0003HAUCHUS U €IUHUIBI (PU3NUECKUX BEITWYWH, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIITUE
JTaHHYI0 (U3HYECKYI0 BEJIWYMHY C JPYTUMH BEJIMYMHAMU, CTPOUTH Tpaduxu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHHUS U IMPOIIECCHI, UCIOIB3Ys 3aKOH
COXPaHEHMS] SHEPTrUM, 3aKOH BCEMHUPHOTO TSITOTCHUSA, MPUHLUN CYNEPIO3ZULUA CHUJI,



IPUHLIKI OTHOCUTENbHOCTH ["anmuies, 3akoHbl Hhi0TOHA, 3aKOH COXpAaHEHHUsI UMITYJIbCa,
3aKOHBl OTPAXKEHUS M TMPEJIOMIICEHHS CBETA, 3aKOHbl COXPAHEHWsS 3apsioBOrO0 U
MacCoOBOTO 4HCEJI TMpHU SACPHBIX pEaKUMsIX, MpPU H3TOM JaBaTh CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3allUChIBATh €M0 MAaTEMATHUECKOE BBIPAXKECHUE;

OOBACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJI, B TOM YHUCIE U B KOHTEKCTE
CUTyallud  TMPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIBIATH  MNPUYUHHO-
CJIEJICTBEHHBIE CBSI3HU, CTPOUTH 00BACHEHUE U3 2—3 JIOTMYECKUX IIAaroB ¢ OMOpo Ha 2—3
U3YYEHHBIX  CBOWMCTBa  (U3MYECKUX  SBJICHUH, (U3MYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEW;

pemath pacu€THbIe 3a7aur (OMUPAIOILIUECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCTIOJIb3YS
3aKOHBI M (HOPMYJIbI, CBS3bIBAIONIME (DU3UUYECKHME BEJIMYMHBI: HAa OCHOBE aHaJIW3a
yCIIOBUSL 3a7aud 3allMChIBaTh KpPATKOE YCJIOBHE, BBIABIATH HEAOCTAIONINE WIIH
U30BITOUYHBIE JaHHbIE, BHIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJI PELICHMUS,
OPOBOJUTH pacdy€éTbl W OLEHUBATh PEATUCTHUYHOCTh IOJYYEHHOIO 3HAYEHHUS
(bU3MYECKON BEIMYUHBIL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MpPH TMOMOIIM (HU3HUECKUX
METO/IOB,  WCIOJb3yS  ONHCAaHUE  MCCIENOBAaHUS,  BBIACHATH  IPOBEPSAEMOE
IPEINOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpPsAKa MPOBEACHUS HCCIEI0BaHMUS,
JIeJ1aTh BbIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;

MIPOBOUTD OMBITHI MO0 HAOTIOACHUIO (DU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HblOoTOHA, 3aKOHA COXpaHEHHs] YHEPTUHU, 3aBUCUMOCTh
nepuoaa KoyiebaHuil mpyKMHHOIO MasiTHUKA OT MaccChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHMOCTb OT aMIUIUTYJIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEITHOE paclpocTpaHeHHe
CBETa, pa3joXKeHHe Oeoro CBeTa B CIEKTP, H3YYEHHE CBOMCTB H300pakKeHHs B
IJIOCKOM 3€pKajle M CBOWCTB H300paXXeHHsl TMpeaMeTa B cOoOMparouiedl JuH3e,
HAOMOJICHNE CIUIONIHBIX W JIMHEHYaThIX CIEKTPOB H3IYYCHHS): CAMOCTOSITEIHLHO
coOupaTh yCTaHOBKY U3 U30BITOYHOTO Habopa 000pyAOBaHMS, OMMCHIBATH XOJ] OMBITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOJBL;

IPOBOAUTH TPH HEOOXOAMMOCTH CEpUI0 TMPSMBIX H3MEPEHHM, Ompenensis cpenHee
3HAUYEHHE U3MepSIeMON BeTUYHMHBI ((POKYCHOE paccTOsHUE COOUparolel JIMH3bI),
000CHOBBIBaTh BBIOOP criocoba u3MepeHus (M3MEepUTENBLHOTO Mprubopa);

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEJIWYUH C HCIIOJIb30BAHUEM
OPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBUKCHHUU
0e3 HavYaJlbHOM CKOPOCTH, Mepruoja KojieOaHuN MaTEMaTUYECKOTO MasiTHUKA OT JJIUHBI
HUTH, 3aBUCUMOCTH yTjla OTPaKEHHUS CBETa OT yrila MaJCHUS U yTia MpeJOMIICHHUS OT
yria majeHusi): IUIaHWPOBaTh HCCIIEJIOBAHUE, CAMOCTOATEIBbHO COOMpPATh YCTAHOBKY,
¢ukcupoBaTh pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHJE
TaONIUI ¥ TpaUKOB, E1aTh BHIBOJBI 110 pe3yJIbTaTaM UCCIIEeI0BaHUS;

IPOBOJNUTh KOCBEHHBbIE HU3MEpPEHMsI (PU3MUECKUX BEIUYUH (CpPenHsAs CKOPOCTh U
YCKOpPEHHUE TeNa MpU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOJHOTO MaJieHus,



KECTKOCTD MPYXKUHBI, KOAPPUIIMEHT TPEHHsI CKOJBKEHHs, MEeXaHHueckas paboTta u
MOIIHOCTh, YacTOTa M TEpHoj KoJeOaHWH MaTeMaTHYecKOoro U MPY>KUHHOTO
MasiTHUKOB, ONTHYECKas CHJIa COOHMparomeld JUH3bI, PaJuOaKTUBHBIM  (OH):
IUIAHUPOBATh U3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJHSITH
U3MEpPEHUs], CIeAysl MPEUIOKEHHOW WHCTPYKIMH, BBIUYMCIATH 3HAYCHHE BEITUYMHBI U
aHAJIM3UPOBATh IMOJYYCHHBIE pE3yNbTaThl € Y4ETOM 3aJaHHOW MOTPEIIHOCTU

U3MEPEHUM;
coOnrofarh INpaBWia TEXHUKM Oe€30lacHOCTH Mpu pabore ¢  JabOpPaTOpPHBIM
000py/10BaHuEM;

paznuyaTh OCHOBHBIE MPU3HAKU M3YYECHHBIX (U3MYECKUX MOJENel: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEIO, TOYEYHBIM HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IIJJaHETapHas MOJIEIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIPa;

XapaKTepU30BaTh TMPUHILHUIBI JCUCTBUS HM3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CIIUIOMETP, NATUYUKH MOJIOKEHUS,
pPacCTOsIHUSL U YCKOPEHUS, PAKeTa, 3X0JIOT, OUYKH, NEPUCKOI, (hoToanmapar, ONTUYECKUE
CBETOBOJBI, CIIEKTPOCKOIN, JO03UMETp, Kamepa BuibcoHa), HCIONb3ysd 3HaHUSA O
CBOMCTBax (PM3MYECKUX ABJICHUA U HEOOXOAUMBIE (PU3NUECKNE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATHUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPUTETBLHBIX MPUOOPOB M TEXHOJOTMYECKHX TMPOIECCOB MPHU pEHICHUU y4eOHO-
INPaKTUYECKUX 3a]a4, ONTUYECKUE CXEMBbI JIJISi OCTPOEHUS M300paKEHUU B IJIOCKOM
3epKaJie U coOMparolei JTMH3E;

OPUBOAUTH TIPUMEPHl (HAXOAWTh HWHMOpPMAIUMI0O O TpUMEpax) MPAKTHIECKOTO
UCIIOJIb30BAaHUsI (U3NYECKUX 3HAHWW B TOBCEIHEBHOW >KM3HU JJIsi OOECreYeHUs
O0e3omacHOCTH TMpu OOpalieHUH C NpudOpaMH U TEXHUUYECKHUMH YCTPOMCTBaMH,
COXpaHEHUsl 3JI0pOBbsi M COONIOAEHUS HOPM HKOJOTMYECKOTO TOBEACHHUS B
OKPYXKaIOIIEH CpeJie;

OCYIIECTBIISATh TMOUCK uHMopMaruu (usudeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOpMYIIHpPYysl TIOMCKOBBIM 3ampoc, HAXOAUTh MYTH ONPEICICHUS
JIOCTOBEPHOCTH TIOJYy4YeHHOM UHMOpMalMK Ha OCHOBE UMEKIIMXCS 3HAHUU W
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOJHEHUU YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JUTEPATYPY
bu3rYecKoro coyiepKaHus, CIpaBOYHbIE MaTEpHAIIbI, pecypchl cetn HTepHET, BIaaeTh
npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMK W3 OJHOMN
3HAKOBOM CUCTEMBI B IPYIYIO;

co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(MOpMAaINU
U3 HECKOJbKUX HMCTOYHUKOB (DU3UYECKOTO COACpkKaHUS, MyOJUYHO TMPEACTABISTH
pe3yJIbTaThl MMPOECKTHOM WIIM MCCIIEIOBATENBCKON IESITEIbHOCTH, IIPU 3TOM TI'PAMOTHO
WCIIOJI30BAaTh HM3YYCHHBIM TOHITHIHBIA amnmapaT H3ydyaeMoro paszaenia (U3UKA U
COMPOBOXKATh BBICTYIUICHUE TMPE3eHTAlMEe C y4€ToM OCOOCHHOCTEH ayAuTOPUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acoB

Ne JaekTpoHHbIe (HU(POBHIE)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbl Kontpoabnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
Pa3nen 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
bubmuorexa [JOK
1.1 o - 2
MISHIE - HayKa O fipupone https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETHHAMHBL https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBCHHOHAYYHBIN METOJI TO3HAHUS htts://m.edsoo.ru/7fA16194
Hroro mo paszneny 6
Pasnen 2. [lepponayanbHble CBeJ¢HHS O CTPOCHHMH BeleCTBA
bu6mmoreka [IOK
2.1 C 1
TpoerHe petectsa https://m.eds00.ru/7f416194
2.2 JIBr>kKeHUe 1 B3aUMOJIECTBHE YaCTUI] BEIECTBA 2 1 bubmorexa HOK
' g t Bett https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHRIC COCTOARMA Betiectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3auMojieiicTBUE TeJl
bubmuorexa [JOK
3.1 M 3
CXAHMHCCROC ABHACHHC https://m.eds00.ru/7f416194
3.2 Wuepuwmsi, Macca, MIOTHOCTH 4 1 bubnnorexa [IOK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK

33 Cuna. Brjget o 14 2 https://m.edso00.ru/7f416194
Hroro no pazueny 21
Paznen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. Ilepenaua naBnenus TBEPABIMU TEIaMHU, 3 bubnmoreka [JOK
' SJKUIKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2
Jlarerite KuAKocTA > https://m.edso00.ru/7f416194
bu6mmorexa [IOK
43 ATMOChEPHOS NaBIICHHC 6 https://m.eds00.ru/7f416194
4.4 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO 7 3 bubmorera [JOK
' A py https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznea 5. PaGora n MomHOCTDH. JHEprus
bu6nmoreka [JOK
5.1 P 3 1
a60Ta H MOIHOCTE https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2 I1 1
> POCTBIE MEXAHHIMET > https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CXAHHHeCkas JHEprid https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KUIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/ Konrposbnbie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3neu 1. TenioBble siBJIeHUS
. bu6mmoreka [IOK
11 CTpocHHe 1 CBOHCTBA BELCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
SIDIOBHIS HPOHECCHl > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DneKTpuuecKue 3apsabl. 3apsHKeHHBIE Tea 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
CKTPOMArHHTHAA HHAYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KoanuecTBo 4acoB

Ne JaekTpoHHbIe (HU(POBHIE)
HanmeHoBaHue pa3/iejioB H TeM MPOrpaMMBbl Konrposbubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3zgen 1. Mexanuueckue siBJICHUA
bu6mmoreka [IOK
1.1 M 0 10 1
€XaHHYECKOE IBIDKEHHE U CIIOCOOBI €0 OIMMCAaHUSs htts://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAUMOICHCTBHIC Tl https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOMBL COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJHEI
bu6mmoreka [IOK
2.1 M 3] 7 3
CXAHITIECIHE KOTCOANHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHITHECIHUE BOTHEL SBYI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI
3.1 DIIEKTPOMArHUTHOE T10JIE U DJIEKTPOMAardHUTHBIE BOJIHEI 6 2 bubmmorexa LOK
' P P https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znen 4. CBeToBbIC IBJIECHUS
bu6mmoreka [IOK
4.1 3 6 2
AKOMB! paCTPOCTPAHCHILT CBETa https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.2 JIuH3bI 1 onTHYecKue TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHH ST
bu6mmoreka [IOK
51 Hcnyckanue v moryionieHue CBeTa aToMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
5.3 JEpPHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IaI0IUIT MOAYJIb
[ToBTOpenue u 0600IIeHNE coepKaHus Kypca GUBHKHU 3a bubnmnorexa [JOK
6.1 9 2
7-9 xnacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuecrBo
4acoB
DJIEeKTPOHHbIE
Ne o = ara u(pposbIe
Tema ypoka 2 Z A ungp
n/n = 9 U3yUYEeHUs o0pa3oBaTe/ibHbIE
S = I - pecypcsl
o = = < =3
) S =
9 S & =&~ =
R 2 a E a
1 ®usuka — Hayka o npupoze. SBieHus npupoasl. PU3nuecKue ABICHUA 1 https://m.eds00.ru/3c9c9366
MexaHnuecKkue, TEIIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
2 P Y 1 hitps://m.eds00.ru/df16fb8
SIBJICHUSI
3 @u3nyecKue BEIMYHUHBI U UX H3MEPEHUE 1 https://m.edsoo.ru/6185e41e
VYpok-uccienoanue "VM3mMepenne reMnepaTypsl Ipy HOMOIIY KUAKOCTHOTO
4 P P | PatypeLIP A 1 1 https://m.edso00.ru/2312c9d7
TEPMOMETPA U AATUNKA TEMIIEPATYPHI
Kak ¢u3uka u npyrue ecrecTBEHHbIC HAyKU U3Y4alOT IPUPOIY.
5 EcrecTBeHHOHaY4HBII MeTO/] Mo3HaHUs. Onrcanue pU3HNUECKUX sSBJICHUN C 1 https://m.eds00.ru/3842f3a4
IIOMOILIBIO MOJEIIEN
Vpok-uccnenosanue "[IpoBepka rumoTe3bl: JaJIbHOCTh HOJETA IIAPHUKA, TYIIEHHOI O
6 P A poBep " P T 1 1 https://m.edsoo.ru/145e7ble
TOPU30HTAIILHO, TEM O0JIbllIe, YeM OOoJIblIe BBICOTA ITyCKa
7 CrpoeHnne Bemectsa. ONBITHI, JOKa3bIBAIOLINE JUCKPETHOE CTPOCHHUE BELIECTBA 1 https://m.edso0.ru/12a57dbb
JIBH)KEHHME YaCTHUIl BEIIeCTBa 1 https://m.edsoo.ru/bcdf4162
9 VYpok-uccnenoanne «OMbITHI 110 HAOIIOJICHHUIO TETUIOBOTO PACIIHPEHUSI Ta30B) 1 1 https://m.edsoo.ru/dc28d455
10 ArperatHble COCTOSIHUS BEIIECTBA 1 https://m.edsoo.ru/93dd87d7
B3aumocBs3b MeXly CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHhIX COCTOSIHUSX U UX
11 y p p . 1 https://m.edsoo.ru/bb22e4a5
aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJbI
12 Mexanundeckoe ABukKeHUE. PaBHOMEpHOE U HEpaBHOMEPHOE IBUKEHUE 1 https://m.edso0o.ru/43ceab19



https://m.edsoo.ru/3c9c9366
https://m.edsoo.ru/df1f6fb8
https://m.edsoo.ru/6185e41e
https://m.edsoo.ru/2312c9d7
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13 Ckopoctb. EnuHUIBI CKOPOCTH 1 https://m.edsoo.ru/fdd6c394

14 Pacuer nmyT 1 BpeMeHM IBHXKCHHS https://m.edsoo.ru/f1164e28

15 Wuepuust. 3akoH nHepuuy. BzaumoeiicTBue Ten Kak MpUUMHA U3MEHEHUS 1 https://m.edsoo.ru/7h9bag2e
CKOPOCTH JIBUXKEHUS TeI

16 [TnoTHOCTH BemecTBa. Pacyer macchl 1 00beMa Telna 1Mo ero MIOTHOCTH 1 https://m.edsoo.ru/4cd7ale8

17 JlabopartopHnas pabota «OnpeeneHne MIOTHOCTH TBEPIOTO TEIay 1 https://m.eds00.ru/766f1f89

18 Pemenue 3anay no teme "IlnotHocTh BemecTa" 1 https://m.edsoo.ru/3f769a5a

19 Cuna xak xapakTepuCTHKa B3auMoaencTeus Ten. Cuita ynpyroctu. 3akoH I'yka 1 https://m.eds00.ru/2546928c

20 Jlaboparopuas pabora «I/IsqueHI/Ie 3aBUCHMOCTH PaCTsHKCHHS (eopMaIim) 1 httos://m.edsoo.ru/afbddbdd
NPY>KUHBI OT TIPUIIOKESHHOU CHITBDY

21 SABnenue Tarorenus. Cuna TsHKECTU 1 https://m.edsoo.ru/5f763ae9

99 CBsi3b MEX]y CHJION TSXKECTH M Maccoit Tena. Bec Tena. Pemenue 3aga4 o teme 1 https://m.edsoo.ru/511cagdf
"Cuna tsoxectu"

23 Cuna TsKecTH Ha Jpyrux Iuianerax. @u3nyeckue XapakTepUCTUKY IIaHET 1 https://m.edso0.ru/384f287b

24 N3mepenue cui. Jlunamomerp 1 https://m.edsoo.ru/f6639f2d

25 Bec tena. HeBecomocTh 1 https://m.edso00.ru/594bb9cd

26 CrnosxeHue IByX CHJI, HAIIPaBJICHHBIX IO OAHOM NpsAMON. PaBHOIENCTBYOIIAs CUIT 1 https://m.edsoo.ru/62elae35

27 Pemenue 3amau o reme "PaBHoaeiicTByromias cut” 1 https://m.edso00.ru/78755da8

28 TpeHue CKONbKEHNU U TpEHUE MTOKOs. TpeHne B IPUPOIE U TEXHUKE 1 https://m.edso0.ru/8481b4hd

29 JlaboparopHnas padota «3yueHne 3aBUCUMOCTH CHJIbI T}ZieHI/ISI CKOJIBJKEHUS OT CHJIbI 1 https://m.edsoo.ru/99easef7
JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM»

30 Pemenwe 3a1a4 Ha onpe/ielieHne PaBHOACHCTBYIOMIEH CHITBI 1 https://m.eds00.ru/38b267b8

31 Pemenue 3amad mo ”{eMaMI «Bec Tenay, «I'padpuueckoe n300pakeHue CUD», 1 httos://m.edsoo.ru/f2fbfbaa
«Cunel», «PaBHOAEHCTBYIOIIAS CHUIDY

39 KonTponbhas pabora no Temam: «Mexanndeckoe qJBuxeHHe», «Macca, 1 httos://m.edsoo.ru/33fe531e
IJIOTHOCTBY, «Bec Tenay, «['paduyeckoe nzobpaxenue cuimy, « CUIIb

33 Hasnenne. CriocoObl yMEHbIICHUS U YBEIUYCHUS JaBICHUS 1 https://m.edsoo.ru/e56bd875
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34 JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHUS Ta3a 0T 00bEMa, TEMIIEPaTyphl 1 https://m.edsoo.ru/41e7cach
35 [lepenaua naBiieHus: TBEPABIMU TEJIAMH, )KUAKOCTAMH U razamu. 3akoH [lackans 1 https://m.edsoo.ru/cfb73461
36 JlaBjcHUE B *KUIKOCTH U ra3e, BBI3BAHHOE JICHCTBUEM CHUJIBI TSHKECTH 1 https://m.eds00.ru/8e8367b5
37 Pemenue 3agau mo Teme «JlaBlieHue B sKUJIKOCTH U Ta3e. 3akoH Ilackaisy 1 https://m.edsoo.ru/3c9f6fad
38 Coobmaromuecst cocyabl 1 https://m.edsoo.ru/384621b8
39 IM'uppaBnuueckuii npecc 1 https://m.edsoo.ru/f6417ca4
40 Manowmetpsl. [TopiiHeBOM )KUAKOCTHBINA HacOC 1 https://m.edso0.ru/1f58766b
41 Atmocdepa 3emin. [IpuarHbI cymecTBOBaHUS BO3IYITHONW 00OJIOYKH 3eMITH. 1 https://m.eds00.ru/9249b692
3aBHCUMOCTH aTMOC(EPHOTO AABJICHHUS OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Boznyxa. AtmocdepHoe aaBieHue 1 https://m.edsoo.ru/ccd4dad5
43 Nsmepenune armocdeproro aasienus. Onsir Toppuyennu 1 https://m.edsoo.ru/22f14fba
44 3aBUCUMOCTBH aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl ypOBHEM MOPS 1 https://m.edsoo.ru/6c48c524
45 Bbapomerp-aneponn. AtmochepHoe AaBJIeHHUE Ha PA3IUIHBIX BRICOTAX 1 https://m.edsoo.ru/e7a99517
46 Pemenue 3amayd o reme "AtMmochepHoe naBieHue" 1 https://m.edsoo.ru/c12835a8
47 JlelicTBHE KUAKOCTH U Ta3a HAa NOTPYKEHHOE B HUX TEJNO. ApXUMENOBA CHIIa 1 https://m.edsoo.ru/ac71c7fa
48 JlaboparopHnast pabota «OrnpesieieHre BITaTKUBAIONIEH CUITBI, ICHCTBYIOIIEH Ha 1 httos://m.edsoo.ru/3749d5¢c
TEJO0, MOTPYKEHHOE B )KUJIKOCTHY
49 Ha6f)paTopHaﬂ pa60Ti1 o teme «MccnenoBanue 3aBUCUMOCTH BEcCa TeJla B BOJIE OT 1 httos://m.edsoo.ru/3c11398¢
00BEMa MOTPYKEHHOH B KUIKOCTh YACTH TEJa»
50 [InaBanue Ten 1 https://m.edsoo.ru/celf25ac
51 Jlaboparopnas pabota "{(OHCprI/IpO.].SaHI/Ie ap"eOMeTpa WM KOHCTPYHUPOBaHUE 1 httos://m.edsoo.ru/cedasfsa
JIOJIKU M OTIpEJIeICHUE €€ TPy30MOIbEMHOCTH
59 Pemenwne 3anaq nmo TeMali/[: «IInaBanue cynos. Bo3nyxomnaBanuey, «JlaBnenue 1 httos://m.edsoo.ru/3373694e
TBEPABIX TN, KUAKOCTEH U Ta30B»
53 Mexanudeckas pabora 1 https://m.edsoo.ru/8a8cac47
54 Momnoctb. EquHuie MouHocTi https://m.eds00.ru/4395592¢
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55 VYpok-uccinenosanue "PacyéT MOIIHOCTH, pa3BUBAEMOM MPU MOABEME I10 JIECTHUIIE" 1 1 https://m.edso0o.ru/8e9f821a

56 [Ipocteie Mexanu3Mmbl. Poruar. PaBHOBecHe cuil Ha pbryare https://m.edsoo.ru/1283aa34
Konrponbnas padora no reme «/laBnenue Te €J1, JKUAKOCTEH U Ta30B» /

57 HIp Hbf{ A paboTa 110 TeMe «J1aBiICHHE TBEPIBIX Tell, KHIKOCTCH H ra30B 1 https://m.edsoo.ru/3¢391d99
Bcepoccuiickas nmpoBepouHas paboTa
Pese i ypok. Pabora ¢ Tekcra o TeMe «/laBneHue TBE eJI, )KUIKOCTCH

58 PBHBIH YP . Ta C TEKCTAMHU IO TEME «[{aBIICHHe TECPBIX Tel, HAKOCTE! 1 https://m.eds00.ru/76988618
1 razoB» / Beepoccuiickast mpoBepoyHas paboTta
Prruaru B Texnuke, ObITy U npupoje. Jlaboparopuas pabora «VccnenoBanue

59 . > OPITY H TIPHPOA patopHatp A 1 0.5 https://m.edsoo.ru/85ed83cc
YCIIOBUI PaBHOBECHUS PblYara

60 Pemenwue 3a1a4 mo Teme «YCIIOBUS PaBHOBECHUS PhIYaray 1 https://m.edsoo.ru/6d1cdc72
Koaddunument nonesnoro neiicteust mexanusma. Jlaboparopnas padbora

61 deprn e PATOPHARP 1 0.5 https://m.eds00.ru/8ag1d11d
«M3mepenne KIIJI HaKIOHHOM IIIOCKOCTH

62 Pemenue 3amgau mo teme "Pabota, momuocTh, KITJ[" 1 https://m.edsoo.ru/ab3c7eaf

63 Mexanundeckas sHeprus. Kunernueckas U NoTeHIMAIbHAs SHEPT U https://m.edsoo.ru/2delcc24

64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrun 1 https://m.edsoo.ru/92e9efac
YPOK-3KCIIEpUMEHT 110 TeMe "DKCIEPUMEHTAIBHOE ONPEACIICHUE U3MEHEHUS

65 KUHETHUYECKON Y MOTEHIMAIBHON YHEPTUHU IPU CKATHIBAHUHU TEJIA 110 HAKJIOHHOMN 1 1 https://m.edsoo.ru/fbb989ba
MJIOCKOCTH"

66 KonTponbHas padota mo Teme «PaboTa u MOITHOCTE. DHEPTHUS) 1 https://m.edsoo.ru/1a4d3478

67 PesepHblil ypok. Pabota ¢ Tekctamu 1o teme "MexaHudyeckoe BUkeHue" https://m.edsoo.ru/355411fe

68 PesepBHEIit ypok. Pabora ¢ Tekctamu 1o Teme "Paborta. MomHOCT. DHeprus" https://m.edsoo.ru/281b265e

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KUIACC

KoanuyecTBo 4acoB

° DJIEeKTPOHHbIE
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R X akE a
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOI T€OPUU U UX ONBITHBIC
1 yP P 1 https://m.edso0.ru/4b6b1523
MOJITBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1 https://m.eds00.ru/51284758
Mogenu TBEPOTO, )KHAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA https://m.edsoo.ru/7236¢c9f9
OOBsICHEHNE CBOMCTB TBEPIOT0, JKUAKOTO U Ta3000pa3HOro0 COCTOSHUI BEIECTBA HA
4 . P A . p HI 1 https://m.eds00.ru/94849842
OCHOBE TOJIOKEHHUI MOJIEKYISIPHO-KUHETHIECKON TEOPUHU
5) Kpucrannuyeckue u amop@Hsie Tena 1 https://m.edsoo.ru/5d25b3dd
6 CmaunBaHue ¥ KanWUISIpHOCTh. [loBepXHOCTHOE HATsHKEHUE 1 https://m.edsoo.ru/8bb5494b
7 TerioBoe paclIMpeHne U CHKaTUE 1 https://m.edsoo.ru/42dc6eaf
8 Temnepatypa. CBsi3b TeMIEPATypbl CO CKOPOCTHIO TEINIOBOTO JBUKEHHUS YACTHUIL 1 https://m.edso00.ru/767b611b
9 Buytpennsist aneprus. CriocoObl N3BMEHEHUsI BHYTPEHHEH 3Heprun 1 https://m.edsoo.ru/7al161b6d
10 Buas! Tennonepenaun 1 https://m.edsoo.ru/e5¢c7ce2c
VYpoxk-koHpepennus "IIpakTruueckoe UCIoIb30BaHNE TEMIOBBIX CBOMCTB BEUIECTB U
11 P deperi P | B 1 1 https://m.eds00.ru/47298c48
MaTepHAaJIOB B LIEJIAX IHEPTrOCOEPEIKEHUS
12 KonunuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTb https://m.edsoo.ru/eb498cle
13 YpaBHeHue TeI1oBOro Oananca. TermiooOMeH U TETIOBOE pPaBHOBECHE 1 https://m.edsoo.ru/6aef5eca
JlaboparopHas paboTta "HccrnenoBanue siBIeHUs TEIIOOOMEHA MPU CMEIINBAHUN
14 p vp p . " a p 1 1 https://m.edsoo.ru/b1634a45
XOJIOAHOM U TOpsSTYEH BOJIBI
Pacuer konudecTBa TEMIOTHI, HEOOXOAMMOTO IS HATPEBAHUS Tella U BBIIEISIEMOTO
15 A A P A 1 https://m.edsoo.ru/fd21c3d1
UM TP OXJIaXKICHUU
16 JlaGopaTtopHas pabota "OnpeneneHne yaeIbHON TEMIIOEMKOCTH BeliecTBa " 1 https://m.edsoo.ru/aabf9721
17 OHeprus TOIMBA. Y IeJIbHas TEIUIOTa CrOPaHMs 1 https://m.edsoo.ru/2cf8923b
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IInaBneHue u OTBCPACBAHNUC KPUCTAJUIMYCCKUX TCII. YZ[eJIBHaSI TCIIJIOTA I1JIaBJICHUA

https://m.edsoo.ru/5¢93abab

19 JlaGopaTtopHas pabota "OnpeneneHue yaeIbHON TEIIOTH TUTABICHHUS Jiba" https://m.eds00.ru/9ch89b68

20 [TapoobpazoBanue u koHaeHCanwus. Vicnapenue 1 https://m.edsoo.ru/943361ac
Kunenue. Y nenpHas Terora napooOpa3oBaHus U KOHACHCALUU. 3aBUCUMOCTb

21 8 POObP A B 1 https://m.edsoo.ru/e4c6ce3f
TEMIEPATypPhl KUTIEHUS OT aTMOC(HEPHOTO JaBICHUS
Brnaxuocts Bo3ayxa. Jlaboparopnas padota "Omnpesernenne OTHOCUTENbHOM

22 Y " PATOPHAP pea 1 https://m.edsoo.ru/17eeb2af
BJIQXKHOCTH BO3JlyXa

23 Pemenue 3a1ay Ha onpe/eNieHe BIaKHOCTH BO3TyXa 1 https://m.edso00.ru/9f97285d
[IpuHIUIE paGoTH TEMIOBLIX ABMTaTenei. [1apoBas TypOuna. JIBurarens

24 pHHH P A P P a 1 https://m.edsoo.ru/al4fldbc
BHYTPEHHEI0 CrOpaHUs

25 KIIJT TermoBoro npuratens. TemmoBsle IBUraTeNN U 3allUTa OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/c1c67641

26 3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX MPOLECCaX 1 https://m.eds00.ru/89535ae3
[ToaroroBka k KOHTPOJALHOM padoTe o TeMe "TemnoBeie siBneHus. 3menenue

27 A P 3 P " 1 https://m.edsoo.ru/dfea43fc
arperaTtHbIX COCTOSIHUII BeIllecTBa
Kontponbnas padota o teme "TermnoBeie siBneHus. 3mMeHeHue arperaTHbIX

28 P . P | P 1 https://m.eds00.ru/64eb961f
COCTOSIHUI BEILlECTBA

29 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB https://m.edsoo.ru/17ef865b

30 Ypok-uccienoBanue "IIeKTpU3aIus TSl UHAYKIUEH U PU COMMPUKOCHOBEHUH" https://m.edsoo.ru/1de2a6dc

31 BsaumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona https://m.eds00.ru/9753c836
Onekrpuueckoe nojie. HanpspkeHHOCTH aiekTpuyeckoro noss. [Ipuniun

32 P P . P pHHL 1 https://m.eds00.ru/46777f42
CYNEPIO3UIUH JIEKTPUUECKUX MONeH

33 Hocurenu snektpuueckux 3apsnoB. DneMeHTapHbIH 3apsia. CTpoeHrue atoma 1 https://m.edsoo.ru/d5afc8eb

34 [IpoBOgHMKY U IUANEKTPUKH. 3aKOH COXPAHEHMS DJIEKTPUUECKOTO 3apsiia 1 https://m.edsoo.ru/f2d4al34

35 Pemenue 3aga4 Ha IPUMEHEHUE CBOWCTB JIEKTPUUECKUX 3aPSAJI0B 1 https://m.edsoo.ru/5e7eadcc

36 DNEKTPUYECKUN TOK, YCIOBHUS €r0 CYLIECTBOBaHMS. VICTOUHNKH 2JIEKTPUUECKOTO TOKA 1 https://m.eds00.ru/67367ddc

37 JleficTBUSI SIEKTPUIECKOTO TOKA 1 https://m.edsoo.ru/aele7251
VYpok-uccnenosanue "JleficTBHUE 3MEKTPUUECKOTO MOJI HA MPOBOJHUKYU U

38 P H" A P poBoa 1 https://m.edsoo.ru/1b724c3e
JTUAJIEKTPUKU

39 DNEKTPUYECKHIA TOK B METAJUIAX, )KUIKOCTIX U Ta3ax https://m.eds00.ru/23935322

40 DJeKTpruyecKas 1ielb U €€ COCTaBHbIE YaCTH https://m.edsoo.ru/e19acc53
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41 Cuna Toka. JlaboparopHas pabota "M3mepeHne u peryimpoBaHue CUIIbI TOKA" 0.5 https://m.eds00.ru/d67176b6
OnekTpuueckoe HanpshxeHue. Boiabtmerp. Jlaboparopnas padota "U3mepenue u

42 P P " P patopHaip P 0.5 https://m.edso00.ru/6a219ef8
peryJIupoBaHKe HAMPSHKEHUS

43 CornpoTuBieHUE NPOBOJHUKA. Y I€IHbHOE CONTPOTUBIICHHUE BEILIECTBA https://m.eds00.ru/98c1f226
JlaboparopHas paboTa "3aBHCUMOCTH 3JIEKTPHUYECKOTO COMPOTUBIICHUS TIPOBOTHUKA

44 paTOpHai p p p | pOBOA 1 https://m.edso00.ru/8852b3cf
OT €r0 JJIMHBI, IJIOIA/IA MTONEPEUHOI0 CEYEHUsI U MaTepHraia

45 3aBUCUMOCTD CHJIbI TOKA OT HanpspbkeHus. 3akoH Oma 1 ydyacTKa Lenu https://m.edso00.ru/224862ac
Jlaboparopnas padora "HccaemoBanne 3aBUCUMOCTH CHIIBI TOKA, U ero uepes

46 PATOpHai b A Hyl{'l P 1 https://m.edsoo.ru/8fbc7c5a
pEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE

47 [TocnenoBarenbHOE U apaJUIeIbHOE COCTUHEHHUS MPOBOTHUKOB https://m.edsoo.ru/73f4d541
JlabopaTtopHast pabota "[IpoBepka nmpaBuiIa CI0XKEHUS HAIPSHKECHUH TpU

48 patopHaip POBEPIta TP | P P 1 https://m.edsoo.ru/9fec21e2
MOCIeI0BATEILHOM COCTUHEHUH JIBYX PE3UCTOPOB
JlabGopaTtopHnas pabota "I[IpoBepka nmpaBuiia Jjisi CUIBI TOKA IIPH MapauieIbHOM

49 paTopHazi p popepra tipasiia A prap 1 https://m.edsoo.ru/6b9fd546
COCTMHEHUH PE3UCTOPOB
Pemenue 3anay Ha npuMeHeHne 3akoHa OMa sl pa3InyHOTO COeIMHEHUS

50 A P AP A https://m.eds00.ru/24e36972
MIPOBOJHHUKOB

51 PaboTa 1 MOIIIHOCTE AJEKTpUUECKOro Toka. 3akoH J[xxoymnsa-JIenma https://m.edsoo.ru/821f4c5b

52 JlaboparopHas paboTta "Onpenenenrue padbOThl K MOIITHOCTH YJIEKTPHUECKOTO TOKa" 1 https://m.edsoo.ru/dd1d4d66
DIIEKTPUUYECKHE IIETTH U MMOTPEOUTENN HIEKTPUIECKOM dHEeprun B ObITy. KopoTkoe

53 P B P P P Y- 1P https://m.edsoo.ru/f4fle71a
3aMbIKaHUe

54 ITocTossHAHBIE MAarHUTHI, UX B3aNMOJCHCTBHE https://m.edsoo.ru/6e766c29

55 Ypok-uccnenosanue "M3ydeHue moyei NOCTOSTHHBIX MarHUTOB" 1 https://m.edsoo.ru/3ab2bd56

56 MaruauTtHoe noiie. MaruuTHoe 1moJjie 3eMJIA U €ro 3HaYeHue IS )KU3HU Ha 3eMile https://m.edsoo.ru/34fb13d5
[ToarotoBka Kk KOHTPOIBHOU paboTe Mo Teme "DIeKTpUUECKUe 3apsiabl. 3apsKeHHBIE

57 g pv P . p . \ pAA p https://m.edsoo.ru/325ebb45
TeNa U UX B3auMoJIeHCTBUS. [[0CTOSIHHBIN 3NIEKTPUUECKUIA TOK
KonTposabHas pabora no teme "DnekTpruueckue 3apsaabl. 3apsHDKeHHbIE Tela U UX

58 B3aumozeiicTus. [locTosHHbIM anexkTpuueckuit Tok" / Beepoccuiickas mpoBepoyHast https://m.edso00.ru/18b3ac5f
pabora
Peseprubriit ypok. Pabota ¢ Tekcramu o Teme "I1oCTOSHHBIN dIEKTPUIeCKUid TOK" /

59 P P P https://m.edso0.ru/713efeab

Bcepoccutiickas mpoBepodHas padboTa
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OmneiT OpcTena. MarHuTHOE 10JI€ JIEKTPUIECKOrO TOKa MarHuTHOE 1oJie KaTyIIKH ¢

60 1 https://m.edsoo.ru/c81d38dd
TOKOM
IT eHHe dJ1e e e. JIab 6ora "U3yuenue

61 pUI/IMeH HUE 3JIEKTPOMAarHUTOB B TeXHHKE. Jla opa:opHa;I pabota "Hzyuenu 1 05 httos://m.edsoo.ru/dAf9896¢
JEHCTBUS MATHUTHOTO TOJIS HA TIPOBOJHUK C TOKOM
DJIeKTPOBUraTelb MOCTOSHHOIO TOKA. McHob30Banue dIeKTPOABUraTeseH B

62 TEXHUYECKUX YCTPOMCTBAX M Ha TpaHcmopre. JlabopaTopHas pabora 1 https://m.edso00.ru/9c99a4b7
"KoHcTpyupoBaHue u u3ydeHue padoThI dJISKTpOABUTATES "

63 OmnwiTel Dapanes. 3aKoH AMeKTpoMarHuTHOW uHaykiuu. [Ipasuno Jlenia 1 https://m.edsoo.ru/2981eldb
Dre eHe . Crioco6 e e ecKoll sHepruu. e

64 nekTporernepaTop. CrocoObl MOTyUYEHHS SIEKTPUUECKON IHEPTHH. DIEKTPOCTAHIIUU 1 httos://m.edsoo.ru/d926dc7f
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

65 Honrom:axa K KOHTPOJIBHOU paboTe 1o Teme "INeKTpUIeCKue 1 MarHUTHbIE 1 httos://m.edsoo.ru/e3566336
SIBIICHUS

66 KoHnTponpHas padora o Teme "DIeKTpUIeCKHe U MarHUTHBIC SIBIICHUS " 1 https://m.edsoo.ru/fc544d96

67 PesepBuslit ypok. Pabota ¢ Tekctamu no teme "TermnoBsie siBneHUS" https://m.edsoo.ru/7d3485e1

68 PesepBHeIil ypok. Pabora ¢ TekcTamu 1o Teme "MarHuTHbIC SIBICHHS " https://m.edsoo.ru/46a7afa5

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145
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9 KUIIACC

KoanyecTBo 4acoB

Ne Tema ypoxa E % Hara DJIeKTpOoHHbIe U pOBbIE
n/n § _ g: _ u3ydeHusi oOpasoBaTe/bHbIE PeCypChl

s £ EE

E 2§ 2%

g X aBEa
1 Mexanunueckoe aBHKeHUE. MarepualibHas TOYKA 1 https://m.edsoo.ru/54c98fca
2 CucreMa orcyetra. OTHOCUTEILHOCTh MEXAHNYECKOT'O JBHKEHUS 1 https://m.edsoo.ru/5¢869dc5
3 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHUE 1 https://m.edsoo.ru/bc342e86
4 HepaBHomepHoe npsmonuHeliHoe aBuxeHue. CpeaHsis 1 MTHOBEHHAsi CKOPOCTh 1 https://m.edsoo.ru/9d51e741
5) [IpsimonrHENHOE PAaBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1 https://m.edsoo.ru/cbb4116b
6 CKopocThb MPSMOIUHEHHOTO paBHOYCKOpeHHOTo nBMxkeHus. ['paduk ckopoctu 1 https://m.eds00.ru/2c456185
7 JlaGopaTtopHast pabora "?HpCIIGJIGHI/Ifi YCKOPEHUSI Teja MPU PaBHOYCKOPEHHOM 1 1 httos://m.edsoo.ru/dfd66c69

JBUKEHHUH 110 HAKIIOHHOW MIIOCKOCTH
8 CBoboanoe nagenue ten. OnsITel [anumes 1 https://m.edso0.ru/163cf472
9 PaBHOMepHOE ABIKEHUE TI0 OKpYKHOCTU. [lepron u yactora obpamienus. JlnHeitnas 1 httos://m.edsoo.ru/7a978b7a
U yTJ0Basi CKOPOCTH

10 LenTpocTpeMuTENIEHOE YCKOPEHNE 1 https://m.edsoo.ru/21f74a13
11 IIepse1ii 3akoH HproToHA. BekTop cuibl 1 https://m.eds00.ru/8776289d
12 Bropoii 3akon HeroToHa. PaBHOIEHICTBYIOIIIAs CUla 1 https://m.edso00.ru/6b639d94
13 Tperuii 3akoH Herorona. Cynepno3nunus cui 1 https://m.edso00.ru/6155617e
14 Pemenue 3amau Ha mpuMeHeHne 3aKk0HOB HproToHa 1 https://m.edsoo.ru/52e8393d
15 Cuna ynpyroctu. 3akoH ['yka 1 https://m.edsoo.ru/ef3a2d7f
16 Pemenue 3anau no teme «Cuia ynpyroctu» 1 https://m.edsoo.ru/3bf34e6¢c
17 JlaGopaTtopHas pabota «OrnpeaeeHne )KeCTKOCTU MPY>KHUHBDY 1 1 https://m.edsoo.ru/aae6bc3
18 Cuna tpeHus 1 https://m.edsoo.ru/67bcdefb
19 Pemenue 3amau mo reme «Cuma TpeHUs» 1 https://m.edso0.ru/97¢5c938
20 JlaGopatopHas pabota "Onpeznenenue ko3dduimenta TpeHus: CKoIbKeHus" 1 1 https://m.edso0.ru/78ff698c



https://m.edsoo.ru/54c98fca
https://m.edsoo.ru/5c869dc5
https://m.edsoo.ru/bc342e86
https://m.edsoo.ru/9d51e741
https://m.edsoo.ru/cbb4116b
https://m.edsoo.ru/2c456185
https://m.edsoo.ru/dfd66c69
https://m.edsoo.ru/163cf472
https://m.edsoo.ru/7a978b7a
https://m.edsoo.ru/21f74a13
https://m.edsoo.ru/8776289d
https://m.edsoo.ru/6b639d94
https://m.edsoo.ru/6155617e
https://m.edsoo.ru/52e8393d
https://m.edsoo.ru/ef3a2d7f
https://m.edsoo.ru/3bf34e6c
https://m.edsoo.ru/aa6e6bc3
https://m.edsoo.ru/67bcdefb
https://m.edsoo.ru/97c5c938
https://m.edsoo.ru/78ff698c

21 Pemenue 3amau mo reme "3akonsl HetoroHa. Cuna ynpyroctu. Cuia TpeHus" 1 https://m.eds00.ru/885c63el
22 Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaICHHS https://m.edsoo.ru/c4cba3c3
93 VYpok-koHpepennus "IBuxkeHne TEI BOKPYT TpaBUTAIMOHHOTO IieHTpa (CoHeuHas 1 https://m.edsoo.ru/6a48e5c3
cucrema). ['anaktuxu"
24 Pemenue 3amad no treme "Cusa TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS" https://m.edso00.ru/8b4d9f83
25 IIepBas kocmuueckasi ckopoctb. HeBecoMocTh U neperpy3ku https://m.edsoo.ru/5f38dba5
26 PaBHOBecue MaTepI/IzJ'IBHOI:/;I TOukH. AOGcomoTHO TBEpAOE Teno. PaBHoBecue TBEPIOTO 1 httos://m.edsoo.ru/a351cela
TeNa ¢ 3aKperuIEHHON ochlo BpamieHus. MomeHT cuibl. LleHTp Tsbkectu
97 PaBHOBeCue M&}‘GpHiHLHOI\:'I TouKku. AOGCOIIOTHO TBEPAOE Tesno. PaBHOBecHe TBEPIOTO 1 https://m.edsoo.ru/6872abf4
TeJa C 3aKPEIIEHHOMN OChIO BpaleHus. MoMeHT cuisbl. LleHTp TsaxecTn
28 Pemenwue 3a1ay mo Teme "MowmeHnt cuibl. LlerTp Tskectn" 1 https://m.edsoo.ru/77b2c6c5
29 HOL[FOTOBIfa K KOHTPOJIbHOU paboTe 1o Teme "MexaHnuecKoe JIBHKEHUE. 1 httos://m.edsoo.ru/2bafbag?
B3aumopeiictBue ten"
30 KonTponpHas padora o Teme "Mexanndeckoe nqBmxkeHHe. B3anmoaerictue Ten" 1 https://m.edsoo.ru/fc25194b
31 Nmmynbe Tena. Nmmynbe cunbl. 3aKOH COXpaHEHUsI UMITYJIbCa. YTIPYroe U HEYNpyroe 1 httos://m.edsoo.ru/25 16613
B3aMMOJICICTBHE
32 Pemenue 3a1a4 mo Teme "3aK0H COXpaHECHHS UMITYJIbca" 1 https://m.edsoo.ru/c3cceebl
33 VYpok-koHpepeHuus "PeakTuBHOE ABM)KEHHE B IPUPOE U TEXHHUKE" 1 https://m.edsoo.ru/8b5e27f1
34 Mexanunyeckas paboTa U MOIITHOCTb 1 https://m.edso00.ru/848ba637
35 PaboTta cuibl TSXKECTH, CHIIBI YIIPYTOCTH U CUJIBI TPEHUS 1 https://m.edsoo.ru/d7a7c555
36 JlaGoparopHas paboTa «Onpez[eJIeHvHe paloThI CUJIBI TPEHMSI TPU PABHOMEPHOM 1 httos://m.edsoo.ru/667c837
JIB)KEHUH TeJa 0 TOPU30HTAIHONW TOBEPXHOCTI
37 Cas13b sHepruu u padoTsl. [loTeHnnanbHas sHeprus 1 https://m.eds00.ru/84817179
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOU SHEPTUU 1 https://m.edso00.ru/24d61ab5
39 3aKOH COXpaHCHHS SHEPTUU B MEXaHUKE 1 https://m.eds00.ru/24661f29
40 JlaGopatopHas pabota «l/3yueHne 3akoHa COXpaHEHUS SHEPTHH» 1 https://m.edsoo.ru/48838ca3
41 KonebaTenpbHOE MBMKEHNE U €T0 XapaKTEPUCTUKU 1 https://m.edso00.ru/7b9859af
42 3aryxatomue konedbanus. Beinyxaennsle konedanus. Pesonanc 1 https://m.edsoo.ru/ad17f942
43 MaremaTnueckuil ¥ NIpyKUHHBIN MasITHUKH 1 https://m.edsoo.ru/4a6aa385
44 Ypok-uccnenoBanue «3aBUCUMOCTb NIEpUoJia KoJeOaHH OT KECTKOCTU NPYKUHBI U 1 https://m.edsoo.ru/b1c7271b
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Macchl Tpy3a»

45 [IpeBpaieHue sHePTUN PU MEXAHHYECKUX KOJICOAHHIX 1 https://m.eds00.ru/8544337e
JlaboparopHas paboTa «OnpeaeneHre 4acToThl ¥ epruoia KoneOaHuil npyKUHHOTO

46 PATOPHA P pea pHoA Py 1 https://m.edsoo.ru/bald1d48
MasITHUKa»
JlaboparopHas padota «IIpoBepka He3aBUCUMOCTH MepHOa KojiebaHuii rpysa

47 PaToOpHaA POBEP proa py3d, 1 https://m.edso0.ru/5d34e65f
MOJIBELICHHOTO K HUTH, OT Macchl Ipy3a»
Mexanunyeckue BoJaHbI. CBONCTBAa MeXaHUYECKUX BOJIH. [IpooabHbIE U MTOTIEpEYHbIC

48 oA P 1 https://m.edsoo.ru/8ed367e7
BOJIHBI

49 VYpok-koH(pepennus "MexaHndueckue BOJHBI B TBEPAOoM Teie. CelicMruiecKrue BOTHBI" 1 https://m.edsoo.ru/ebd8d7b6

50 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa 1 https://m.eds00.ru/8a594969

ol VYpok-uccnenoBanue "HabitoieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT 4acTOTHI" 1 https://m.edso00.ru/2b95f238

52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKHUI PE30HAHC 1 https://m.eds00.ru/699e3612

53 Ypok-koHpepenmus "YnpTpa3Byk u HHPPaA3BYK B IPUPOJIC U TEXHUKE" 1 https://m.edsoo.ru/ffc5cbba
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo Teme "3aKOHBI COXpaHEeHUs. MeXxaHu4ecKue

54 8 I?, P P 1 https://m.edso00.ru/b347159
KoJie0aHUsl U BOJHBI
KontponbHas padoTa o Teme "3akoHbl coxpaHeHus. MexaHn4yecKue KojieoaHus u

95 p" P P 1 https://m.edsoo.ru/e9924b5e
BOJIHBI

56 DNEKTPOMAarHUTHOE MOoJ€. DIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/45bbd19b

o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH 1
VYpoxk-koupepennus "llkana snekTpoMarHUTHRIX BOJIH. Mcnions3oBanme

5§ P depei POMATHITTE 1 https://m.edsoo.ru/48f68a2d
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
Ypok-uccnenosanue "M3ydeHne cBONCTB 2JEKTPOMAarHUTHBIX BOJIH C IOMOIIIBIO

59 P A Y y P B 1 https://m.edsoo.ru/3cfae84a
MOOMIIBHOTO Tene(oHa

60 Pemenue 3aga4 Ha onpeneneHre 4acToThl U JJIMHBI JJIEKTPOMAarHUTHOW BOJIHBI https://m.edsoo.ru/ebe362a6

61 DnexkTpoMarHuTHas npupoja ceera. CkopocTsh cBeTa. BoaHOBBIE CBOMCTBA CBETa 1 https://m.edsoo.ru/ecb99257
Hcrounuku ceera. [IpsmonuHeiiHoe paciipocTpaHeHne cBeTa. 3atMeHns CoJHIA U

62 P pactporip B 1 https://m.edsoo.ru/f3de5613
JIynbl
3aKkoH oTpaxkeHUs cBeTa. 3epkaia. Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHa

63 > P 8 P 1 https://m.edsoo.ru/45e9f872
OTpakKeHUsI CBETa

64 [Ipenomiienne cBeta. 3aKOH NPEIOMIIEHHSI CBETA 1 https://m.edso00.ru/3c5ffof5
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[TonHOE BHyTpeHHEE oTpakeHue cBeTa. Mcrnonb30BaHue MOJHOTO BHYTPEHHETO

65 1 https://m.edsoo.ru/4e43afa2
OTpa’KEHHsI B ONITUYECKUX CBETOBOAX

66 JlaboparopHas paboTa "HCCJ‘ICI[OBa'I:II/Ie 3aBI/ICI/IMOCl‘“‘I:I' yriia IpeaoMJICHHs] CBETOBOTO 1 https://m.edsoo.ru/835faed
Jy4a OT yIJia MaJieHus Ha TpaHulle "BO3IyX-CTEKIO

67 Ypok-koHpepeHuus "I/ICHOJIBSOBaHI/Ie:'[OHHOFO BHYTPEHHET0 OTPa)KEHHUS: 1 httos://m.edsoo.ru/2ce88641
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs CBS3b

68 JInnzel. OnTudeckas cuia JUH3bI https://m.edsoo.ru/c6451cf4

69 [TocTpoenne n300paXkeHUH B TMH3AX https://m.edsoo.ru/3b4b5e4f

20 Ha6opaTopHUa>1 pabora "Onpenenenne POKYyCHOTO PaCCTOSIHUS U ONITHYECKOM CHITBI 1 https://m.edsoo.ru/911a47ch
cobuparomie TuH3b1"

71 Ypok-koHpepenmus "OntTudyeckre TMH30BbIe MPHUOOPHI" https://m.edsoo.ru/5b79227a

72 ['na3 xak onrtuueckas cucrema. 3peHue https://m.edsoo.ru/d7aa88af

73 Ypok-koupepennus "Jledekrsl 3penus. Kak coxpanuts 3peHue” https://m.edsoo.ru/4dc7b213

74 Pasnoxenue 6enoro csera B criektp. OnbiTel HptoToHa. CliookeHHEe CIEKTPATIbHBIX 1 httos://m.edsoo.ru/6eb8b874
uBeToB. Jlucnepcust cBera

75 JlaboparopHas paboTa "ONBITHI 10 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP U 1 httos://m.edsoo.ru/b4867994
BOCIIPHSITHIO I[BETA MTPEIMETOB IPH UX HAOIIOJCHUN Yepe3 IIBETOBBIC (PHIBTPHI"

76 VYpok-nipakTukyMm "BoJHOBBIE CBOMCTBA CBETa: AUCHIEpCHUsi, UHTEpdepeHus 1 1 httos://m.edsoo.ru/LbAe5e94
mudpaxus"

77 Omneitel Pesepdopna u mraneTapHasi MOJIEb aTOMa 1 https://m.edsoo.ru/c36effb5

78 [Toctynars! bopa. Mozens aroma bopa 1 https://m.edsoo.ru/d5e656ba

79 Hcnyckanue u nornomenue ceera aromoM. KBaHTsl. JIMHEYaTbIe CIEKTPBI 1 https://m.edso00.ru/9th5689b

80 VYpoxk-npaktukym "HaGmroieHne cekTpoB HCITycKaHus" 1 https://m.edso0.ru/83b9a577

81 PagnoakTuBHOCTE U €€ BUIEI 1 https://m.edsoo.ru/8e724769

82 Crpoenue atomHoro siapa. Hykinonnas mojiens 1 https://m.edsoo.ru/2d85bef3

83 PanmnoaktuBHBIC peBparieHus. M30Tomns 1 https://m.edsoo.ru/8b56a71d

84 Pemenue 3anau no teme: "PagnoakTuBHbIE IpeBpalieHus” 1 https://m.edsoo.ru/f241bbdc

85 [Tepuon momypacnaia 1 https://m.eds00.ru/523a9317

86 VYpoxk-koHpepennus "PagnoakTUBHBIC W3TyUEHUS B IPUPOJIE, MEIUITMHE, TEXHUKE" 1 https://m.edsoo.ru/4ea4f6ed

87 SAnepHble peakuu. 3aKOHBI COXPAHEHNUS 3apsAJ0BOI0 U MACCOBOT'O YUCEIN 1 https://m.edsoo.ru/c4cbe7ee
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88 DHeprus CBSI31 aTOMHBIX sifiep. CBs3b MacChl U SHEPTHHU 1 https://m.edsoo.ru/734f11cl
89 Pemenue 3amay o Teme "Snepuspie peakuun” https://m.edsoo.ru/5efa6f52
90 Peakuuu cuntesa u aenenus saep. Mcrounnku sneprun ConHua u 3BE371 1 https://m.edsoo.ru/2d7262c2
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Kon

NpoB.

pes.
1.1

1.2

IPOBEPSIEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHusl

HCITIOJIb30BATh U3YYCHHBIC ITOHATHUA

pas3nuyath SIBJICHHS 10 ONHCAHMIO UX XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHPYIONINX JaHHOE (PU3NICCKOE SIBIICHUE

1.3

pacro3HaBaTh MPOSIBIICHUE U3yUYCHHBIX (PH3MUECKUX SIBIICHUH B OKPY)KAIOIIEM MHpPE, B TOM YUCIIC
¢usnyeckue SBJICHUS B NPUPOAE, IPU ATOM NEPEBOJUTH IMPAKTHUYECKYIO 3ajady B Yy4eOHYIO,
BBIJIEJISITh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NYECKUX SBJICHUI

1.4

1.5

1.6

OIMCHIBATh U3yUYEHHbIE CBOWCTBA Tell U (PU3MUYECKUE SIBICHUS, UCIIONIB3YS (PU3NYECKUE BEITHMUUHBI,
IpU ONUCAaHWM TPABWIBHO TPAKTOBaTh (DU3WYECKHI CMBICI HCIOIB3YEMBIX BEJIHYWH, HUX
0003HaYeHMUsS U EAMHUIBI (PU3MUECKUX BEJIWYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(GU3NYECKyI0 BEIWYHHY C JAPYTHMH BEJIMYMHAMH, CTPOHUTH IpaUKd W3YyUYEHHBIX 3aBHCHUMOCTEH
(buU3M4eCKUX BEITUUYUH

XapaKTepu30BaTh CBOMCTBAa Tel, (DU3MUECKUE SIBIEHUS M IPOLECChl, HCHONb3Yys H3Yy4YECHHbIE
3aKOHBI, IPY 3TOM JaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alHCHIBATh €0 MaTeMaTHUeCKOe
BBIPAKECHUE

OOBSICHATh (PU3MUECKUE SIBJICHHUS, MPOLECCHl W CBOICTBAa Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyallull MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUYUHHO-CIIEJICTBEHHBIE CBS3H,
CTPOUTH O0OBsICHEHHE U3 1 — 2 JIOrMYecKHux IIaroB ¢ omopod Ha 1 — 2 HM3y4YEHHBIX CBOICTBa
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbie 3a1adu B | — 2 JEWCTBHS, WCIONB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIIHEC
¢bu3nyuecKkre BENWYHHBI: HAa OCHOBE aHAlIM3a YCJIOBHS 3aJauyd 3alUChIBaTh KPAaTKOE YCIOBUE,
MOJICTABJIATh (PM3MUYECKUE BEITMYHUHBI B (DOPMYIIBI U TIPOBOAMTH PACUYEThI, HAXOJINUThH CITPABOYHBIC
JaHHbIe, HEOOXOAMMBbIE JUIS peIIeHUs 3a7ad, OIEHUBATh PEATUCTUYHOCTb MONyUYEeHHOM
(hbU3UYECKON BEITMYUHBI

1.8

1.9

pacrno3HaBaTh NpPOOJEeMbl, KOTOPbIE MOXHO pEIIUTh MPU NOMOIIM (PHU3NYECKHUX METO/OB, B
ONMCAaHUM HCCIENOBaHMUS BBIIEIATH MPOBEPSAEMOE MPEANOIoKEeHHe (THIOTe3y), pa3iuyarb U
MHTEPIPETUPOBATH MOTYYEHHBINH Pe3yJIbTaT, HAXOAUTh OMIMOKU B XOJ€ OMBITA, JeJIaTh BBIBOJIbI 1O
€ro pe3yJbTaram

MPOBOAUTH OIBITHl MO HAOMIOJEHUIO (PU3MYECKUX SBIECHUN WM (U3NYECKUX CBOMCTB Tel:
(dbopMynHpoBaTh MpPOBEpsSEMBbIE TPEANONIOKEHUS, CcOOUpaTh YCTAaHOBKY U3 MPEIOKEHHOTO
000py/10BaHUs, 3aMIUCHIBATH XOJI ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJIHATE IPAMBIC HU3MEPCHUA C HCIOJIB30BAHUCM aHAJIOIOBBIX H LII/I(i)pOBI)IX HpI/I60p0B,
3allMChIBATh ITIOKa3aHUsA HpI/I60pOB C y‘-IéTOM SaﬂaHHOﬁ a0COIFOTHOM TOTrpCIIHOCTHU I/ISMepeHI/Iﬁ

MPOBOANTh HCCIEAOBAaHHWE 3aBHUCHUMOCTH OJHOM (PU3MYECKOW BENUYMHBI OT JPYrol ¢
WCTIOIB30BAaHUEM TIPSMBIX U3MEPEHUN, y9acTBOBATh B IJIAHUPOBAHUHM YUEOHOTO HCCIICIOBAHUS,
coOMpaTh YCTAaHOBKY W BBITIONHATh M3MEPEHUs, CIedys MPeaoKEHHOMY IaHy, (UKCUPOBATH
pe3yNbTaThl MOMYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIUYHMH B BUJAE NPEUIOKEHHBIX TaOIUI U
rpaduKoB, JeNaTh BHIBOJBI [0 PE3YJIbTaTaM UCCIICIOBAHUS




1.12

MPOBOANTHh KOCBEHHBIE M3MEpPEHUs (DU3MUECKUX BEIUYUH, CIEAYS NPEIIONKCHHOW WHCTPYKIIUU:
MIPU BBINIOJIHEHUH M3MEPEHHI COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIISATH 3HAUYCHHE
HCKOMOM BEJIIMYUHEI

1.13

co0JIr01aTh MpaBHiIa TEXHUKH OE30MACHOCTH MIPU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM

1.14

1.15

yKa3blBaTh MPUHIUNBI JCHCTBHS TNPHOOPOB M TEXHUYECKHX YCTPOMCTB, XapaKTepU30BaTh
MPUHLIMIIBI ACHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C MOMOIIBIO0 UX OMHCAHUS,
UCTOJB3Yys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUH W HEOOXOIUMBbIE (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

MPUBOAMUTH TMPHUMEPHl (HAXOIUTh WH(POPMALKIO O IMPHUMEpax) MPaKTUYECKOTO HCIOIb30BAHUS
(bu3MUECKUX 3HAHWI B TIOBCEIHEBHOM KU3HU I 00ecTieueHrs OE30IMacHOCTH MPU OOpaICHUH C
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbS W COOJIOJICHHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere

1.16

1.17

1.18

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(OpMAIMU B ceTH VHTEpPHET B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUW W MYTEM CPABHEHUS PA3TUYHBIX
HMCTOYHUKOB BBIICIATH WH(OpPMAIMIO, KOTOpas SIBIAECTCS MPOTHUBOPEYMBON HIIM MOXET OBITH
HEJOCTOBEPHOM

WCIOJB30BAaTh TP BBINOJHEHWH Y4YeOHBIX 3aJaHU  HAYYHOIOIYJISIPHYIO  JIMTEpaTypy
(Gu3n4ecKoro conep)kaHus, CIpPAaBOYHbIE Marepuainbl, pecypchl ceTu VHTepHeT, BiajeTh
npuéMaMi KOHCHEKTHPOBAHHUSI TEKCTa, MpeoOpa3oBaHuss WHPOPMALMU M3 OIHOW 3HAKOBOU
CUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIE KpPAaTKHE MMCbMEHHBIC M YCTHBIE COOOIIEHHS HAa OCHOBE 2 — 3 HCTOYHUKOB
nHbopManuy (HU3NIECKOTO COJEPKAHUS, B TOM YHUCIIE MyOJIMYHO AeaTh KpaTKUEe COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUM, IMPH 3TOM TPAaMOTHO HCIIOJIB30BATh
M3yYEHHBIN MOHATHWHBIN anmapar Kypca (U3UKH, COMPOBOXKIATh BBHICTYINICHHE MTPE3CHTAIIEH

1.19

MIPU BBIMIOJHEHUU YUEOHBIX MPOEKTOB M MCCIIEIOBAHUM pacCIpeieNaTh 00sI3aHHOCTH B TPYMIE B
COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJa4yaMu, CJIEAUTh 3a BBIIOJIHEHUEM IUIAHA JECHUCTBHM,
aJICKBaTHO OIICHWBaTh COOCTBEHHBIH BKJAJ B JCATEIBHOCTH TPYIIIBI, BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIINX

8 KJIACC

Kon
MPOB.
pes.

IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIB30BaTh IMMOHATHUA

1.2

1.3

1.4

1.5

pas3iinyaTh ABJICHUS 11O OITMCAHHIO X XapaKTCPHBIX CBOMCTB ¥ Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOC (bI/ISI/I‘-ICCKOe SIBJICHUC

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3MYECKHX SBICHUHA B OKpY’KalOIIeM MHUpPE, B TOM 4YHCIe
¢u3nueckre ABIEHUS B IPUPOJIE, IPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/1a4y B yU€OHYIO, BBIIEISTh
CYIIECTBEHHbIE CBOMCTBA (PU3HAKU) (PU3HUECKUX SBICHUIN

OTHCHIBAaTh U3YUYECHHbIE CBOMCTBA Tel U (PU3HUECKUE SBIICHUS, UCIIONB3Ys (pU3HUecKUe BETUYUHbI, TPU
ONMCaHUM TPABMWIIBHO TPAKTOBAaTh (U3NYECKUHA CMBICT HCHOJIb3yeMbIX BEJIMYMH, 00O3HAUEHUS U
€IMHULIBI (PU3UYECKUX BETUYMH, HAXOAUTH (POPMYJIbL, CBS3bIBAIOLINE JAaHHYIO (U3UYECKYIO BETUUHHY
C IpyTMMH BeJIMYMHAMU, CTPOUTH T'papUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SBICHUS U MPOIECCHI, MCIONb3Yysl U3YYCHHBIE 3aKOHBI,
IIPH 3TOM JIaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €r0 MAaTEMAaTUYECKOE BhIpAKEHUE




1.6

1.7

1.8

1.9

1.10

OOBSICHATH (PU3UUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTyallMid MPaKTHUKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO-CIICICTBEHHbBIE CBSA3H, CTPOUThH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX LIaroB C MOMOMIbI0 1 — 2 M3y4eHHBIX CBOMCTBA (PM3UYECKUX SBICHHM, (PU3NUECKUX
3aKOHA WJIHA 3aKOHOMEPHOCTHU

pemate pacy€THble 3ajauyd B 2 — 3 NEHCTBUS, HCIOJB3YS 3aKOHbI U (OPMYIIbI, CBSA3BIBAIOIINE
(u3nUecKre BETUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aauy 3alKChIBaTh KPATKOE YCIOBUE, BBISBISThH
HEJOCTAaTOK JaHHBIX JUIS PEUICHHs 3a/ladd, BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE Ui €&
pelIeHUs, MPOBOIUTH PACUEThl M CPAaBHUBATH TMOJYYCHHOE 3HadYeHHWE (PU3MYECKONH BEIUYHHBI C
W3BECTHBIMU JTAHHBIMU

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (U3UYECKUX METOJIOB, UCIOJB3YS
OMHUCAaHUE HCCIEAOBaHUs, BBIICIATh MPOBEPSIEMOE MPEANOJI0KEHHE, OIICHUBATh IPABHIBHOCTh
MOPsIAKA IPOBEICHUS] HCCIIEOBAHUS, J€JIATh BbIBOJIbI

MPOBOAUTH OMbBITHI MO HAOMIOACHUIO (U3MUECKUX SABICHUN WM (U3HUECKUX CBOWCTB Te:
dbopMyIHpOBaTh TPOBEPSICMBIE  IPEAINOJIOKCHHS, COOMpPATh YCTAaHOBKY W3  IPEAJIOKEHHOTO
000pyI0BaHUsl, ONUCKHIBATH XOJI OMbITA U (POPMYITHPOBATH BHIBOBI

BBITIONHSATH MPSIMbIE U3MEPEHUS C UCIOJIB30BAHUEM aHAIOTOBBIX MPUOOPOB M AATYMKOB (PU3MUECKHUX
BEJIMYMH, CPABHUBATH PE3YJITATHI U3MEPEHUH C YIETOM 3a/IaHHOHN a0COIFOTHOM MOTPENTHOCTH

1.11

IIPOBOJIUTH UCCIIEI0BAaHUE 3aBUCUMOCTH OJHOM (hU3MUYECKON BEIMUMHBI OT APYTOW C MCIIOJIb30BAaHHUEM
NpSIMBIX W3MEPEHUH: IJIaHUPOBATh MCCIEN0BaHUE, COOMpaTh YCTAHOBKY M BBIINOJHATH HW3MEpPEHUS,
cliefysl peIoKEHHOMY IIaHy, (PUKCUPOBATh pe3yJIbTaThl MOJYyYEHHON 3aBUCUMOCTH B BUJE TaOJIHIL
U TpauKOB, /Ie1aTh BBIBOAKI 110 pe3yJIbTaTaM HCCIIeIOBAHUS

1.12

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUSA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHMH: IIJIAHUPOBATbL HW3MCPCHMUA, CO6I/IpaTI)
OKCIICPUMCHTAJIbHYIKO YCTAHOBKY, CJICAYyA HpeHHO)KeHHOﬁ HHCTPYKIIMHW, W BbIUYUCIIATH 3HAYCHHUC
BCJINYHHBI

1.13

co0IroAaTh MpaBuiia TEXHUKU 0€30aCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM

1.14

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHS U3YUEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOH Ha
UX OMNMCaHUs, UCIOJb3Yysl 3HAHUSA O CBOMCTBaX (pu3MUECKUX SIBJICHUH M HEOOXOAMMble (pU3MUECKHUE
3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

1.19

pacrno3HaBaTh MpPOCThIE TEXHUYECKHE YCTPOMCTBA U H3MEpUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHUCYHKaM, COCTaBJIATb CXEMBbl DJJIEKTPUUYECKUX LENEH C IOCIEAOBATEIbHBIM U
NapajyIeIbHbIM ~ COE€JMHEHUEM  JJIEMEHTOB, pa3inyas YCJIOBHbIE OO0O3HAa4eHUs  DIEMEHTOB
JJIEKTPUYECKUX LIETIEN

MPUBOJUTL MpUMEPbl (HAXOAWTh HMHQOpPMAIMIO O MpHUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
¢u3nYecKUx 3HaHUI B TOBCEAHEBHOM XM3HM A oOecreueHHs] O€30MacHOCTH MpU OOpalleHHH C
npubopaMu M TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHS 3[0pOBbS U COONIOCHHS HOPM
JKOJIOTUYECKOI0 MTOBEJCHUS B OKPYXKAIOLIEN cpejie

OCYHICCTBIIATL TIOHCK I/IH(bOpMaL[I/II/I (bI/IBI/I‘ICCKOFO COACpKaHHUA B CCTU I/IHTCpHCT, Ha OCHOBC
UMCIOIIUXCA 3HAHUN U HYTéM CpaBHCHHA OOIIOJIHUTEIBHBIX MCTOYHUKOB BBIACIATH I/IHCbOpMaI_[I/II-O,
KOTOpAas ABJIACTCA HpOTHBOpC‘IHBOfI WA MOXKET OBbITh HCIIOCTOBCpHOﬁ

UCIOJIb30BaTh MPU BBHINOJHEHUN Y4YeOHBIX 3a/laHUil HAayYHO-TIOMYJISIPHYIO JINTEpaTypy (HU3UYECKOro
COJlep’KaHusi, CIpaBOYHbIE MaTepuaybl, pecypcbl ceTtd HWHTepHer; BianeTh npuéMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHusl HHPOPMAIIK U3 OJIHONW 3HAKOBOW CHCTEMBI B IPYTYIO

co3JlaBaThb COOCTBEHHbIE NMUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, 0000mas nHpopMalUio U3
HECKOJIbKUX MCTOYHHKOB (DU3MUECKOTO COJAEp)KAHUS, B TOM 4YHCIE MyOJUYHO TPEACTaBIAThH
pe3yabpTaThl POEKTHON WM HCCIENOBATEIbCKON AESATEIBHOCTH, IIPH 3TOM I'PAMOTHO MCIIOJIB30BaTh
M3Y4YEeHHbIN MOHATUHHBIN anmnapat Kypca (U3HKH, COMPOBOXKIATh BRICTYIIEHUE TIPe3eHTalnel

1.20

MpU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBaHUN (DHU3MUECKUX TMPOIECCOB paclpeienaTh
00sI3aHHOCTH B TPYTIIE B COOTBETCTBHH C IMOCTABJICHHBIMH 331a4aMU, CICUTH 3a BHIMOJTHCHUEM IJIaHa




HGﬁCTBHﬁ " KOPPCKTHUPOBATH €ro, a/ICKBATHO OLICHHUBATH COOCTBEHHBII BKJIaZA B ACATCIBHOCTD I'PYIIIIBI,
BBICTpanBaTh KOMMYHUKATHBHOC BSaHMO,Z[efICTBI/Ie, IIPOSABJIAA TOTOBHOCTD paspCuiaTb KOH(l)J'II/IKTI)I

Kon
NpoB.
pes.
1.1

9 KVIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

14

pa3invaThb ABJICHUSA 11O OIIMCAHUIO UX XaPAKTCPHBIX CBOICTB U Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX
JaHHOC q)HSquCKOC SABJICHUC

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3NYECKUX SIBICHUH B OKpYXKarolleM MHUpE, B TOM YHUCIIE
¢uznyecKkue BJIEHUS B IPUPOJE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]]auy B Y4eOHYIO, BbIIEIATh
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

OIKCBIBATh U3yUYEHHBIE CBOWCTBA TeJ U (PU3NUECKUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE BETUYUHBI, TIPU
ONKCAaHWH TPABWIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJIB3YyEMBIX BEIHMYMH, OOO3HAUCHHS U
€IMHULBI (PU3MYECKUX BEJIMUYUH, HAXOIUTh (POPMYJIbI, CBS3bIBAIOLINE JaHHYIO (PU3NUYECKYIO BETUUHHY
C IpYyTMMH BEJIMYMHAMH, CTPOUTD TpadUKH U3YUCHHBIX 3aBUCHMOCTEH (PH3NUECKUX BEITHUNH

1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

XapaKTCPU30BaATh CBOICTBa TCI, (1)I/I3I/I‘~I€CKI/IC SABJICHHUA W IPOLCCChI, UCIIOJIb3Ys M3YUCHHBIC 3aKOHBI,
IIpHu 5TOM JaBaThb CJIOBCCHYIO Q)OPMYHI/IPOBKY 3dKOHaA U 3allMCBbIBATL €0 MaTCMATHYCCKOC BbIPAXKCHHUC

OOBSICHATH (PU3UYECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHTyallMid MPAaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOMIBIO 2 — 3 M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBICHHN, (PU3NIECKUX
3aKOHA MJIM 3aKOHOMEPHOCTH

pewiath pacu€THbIE 3a7aun (ONMUpAOIIUEcs Ha CUCTeMY U3 2 — 3 ypaBHEHMI), UCIOIb3Ys 3aKOHBI U
(bopMyIibl, CBA3BIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 33/Ja4d 3alHCHIBATh
KpaTKoe yCJIOBHE, BBIABIATH HEJIOCTAIOIINE WM U30BITOUHBIE JaHHbIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMBIE JJIsl pElIeHHUs, MPOBOJUTH Pacu€Thl M OLEHHBATh PEATUCTHUYHOCTH MOJYyUYEHHOTO
3Ha4YeHUs (PU3NYECKOI BETMUNHBI

pacno3HaBaTb HpO6JICMLI, KOTOPBIC MOXXHO PpCIIUTH IIPU IMOMOIIA (I)I/BI/I"ICCKI/IX METOAO0B, HUCIOJIB3YyS
OIMMCaHUuC UCCICA0BAHUSA, BBIACIATL ITPOBEPACMOC MMPEANOJIO0KCHUEC, OUCHUBATD NPAaBUJIIBHOCTE IIOPSAJIKa
MMPOBCACHUS UCCIICAOBAHUS, ACJIATh BEIBOAbI, MHTCPIIPETUPOBATH PE3YJIbTATHL Ha6JIIO,[[eHPII>'I 1 OIIBITOB

IPOBOJIUTH OIBITEI 1O HAOMIOACHUIO (PU3MUECKUX SBICHUA WM (U3NYECKHX CBOMCTB TeIl:
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO Habopa 000pyA0BaHNUs, OMUCHIBATh XOJ OIBITA
U €r0 pe3yibTaThl, GOPMYIUPOBATH BHIBOJIBI

OPOBOJIUTH IpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX HW3MEPEHUH, OmpeieNnss CpeAHee 3HaueHue
u3MepsieMoi BelMMUnHBI (POKYCHOE paccTOsTHUE coOMparoIiel JIMH3b1), 000CHOBBIBATh BHIOOP criocoda
U3MepEeHus (M3MEPUTEIBHOTO Mproopa)

MMPOBOAWUTE HCCICOOBAHHUC 3aBHCHUMOCTECH (bHSI/I‘-IGCKI/IX BCJIMYHMH C HCIIOJIB30BAHUCM IIPAMBIX
HSMCPCHHﬁI IJIaHUPOBATL HUCCIICAOBAHUC, CAMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, (I)I/IKCI/IpOBaTL
PE3YIbTATEI HOHy‘—IGHHOﬁ 3aBHCHMOCTH (1)I/ISI/ILI€CKI/IX BCJIIMYHUH B BHJIC Ta6J'II/IIII/I Fpa(l)I/IKOB, JCJIaTh
BBIBOJBI ITO PE3yJibTaTaM UCCIICAOBAHUA

MPOBOANTH KOCBEHHBIE HM3MEpPEHUs (PU3NYECKUX BEIMYUH: IUJIAHUPOBATh HW3MEpEHUs, coOuparh
SKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIIIOJHATE HU3MCPCHUSA, CICAYSA HpeHHO)KeHHOﬁ HUHCTPYKIHH,
BBIYHCIIATh 3HAUEHHUE BEJIIMYMHBI U aHAIM3UPOBATH MOJYYEHHBIE PE3yJibTaThl C YUYETOM 3a/laHHOM
MOTPEIIHOCTH U3MEPEHUHN




1.13

co0JII01aTh MpaBHiIa TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1abopaToOpHBIM 000pYyI0BaHUEM

1.14

pa3iaryaTh OCHOBHBIC MPHU3HAKU M3YyUYEHHBIX (PU3UYCCKUX MOJIEICH: MaTepHalbHasl TOYKA, a0COIIOTHO
TBEPJOE TEJIO, TOYEYHBbI HMCTOYHUK CBETa, Jyd, TOHKas JIMH3a, IUIAHETapHas MOJElb aToMma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/1pa

1.15

XapaKTepU30BaTh MIPUHLMIIBI JEHCTBUS N3YUEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOH Ha
UX ONMCAHMs, UCHOJIb3Yysl 3HAHUS O CBOMCTBaX (PM3MYECKUX SBICHUM M HEOOXOIUMblE (PU3NUECKUE
3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXEMbI U CXCMATHYHBIC PUCYHKHU U3YYCHHBIX TCXHUYCCKUX yCTpOfICTB, HU3MCPUTCIIbHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOIECCOB MPH PEHICHHH YYEOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKHUE
CXEMBI JJIsl IOCTPOCHHUSI N300paKEHHI B TUIOCKOM 3€pKaJie U COOMpAIOLIe JTHH3e

1.17

1.18

NPUBOAUTH TPUMEpPbl (HAXOAUTh HWHPOPMALMIO O NPUMEpPax) MPAKTHUYECKOTO HCIOJIb30BAHUS
(Gu3nyecKkux 3HAHUI B TOBCEAHEBHOM KM3HM A obOecrieuyeHus Oe30MacHOCTH HpPU OOpalleHuH ¢
npubopaMl M TEXHUYECKUMHU YCTPOICTBAMM, COXpaHEHHUs 370pOBbsi U COOJIIOJIEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPY XKAIOILEH cpeie

OCYIICCTBIISATh MOUCK WHQPOpPMAIUHN (HU3HUECKOTO COJACpKaHHS B ceTH VIHTEpHET, CaMOCTOSTEIBHO
dbopMynupys TMOUCKOBBIM 3ampoc, HAXOAWTh IYTH OMpEAENeHUs JOCTOBEPHOCTH MOIyYEHHOM
nH(OpMAIIMK HAa OCHOBE MMEIOIIUXCS 3HAHUH U JOTIOJIHUTEIHbHBIX HCTOYHHUKOB

1.19

UCTIOJIF30BaTh TPHU BBINIOJHEHUU YYEOHBIX 33aJaHUi HAYYHO-TIONMYJSIPHYIO JTUTEpATypy (PH3UUECKOTro
COZEp)KaHUsA, CIPAaBOYHBIE Marepuaibl, pecypcel cetd MHTepHer;, BiaieTy NpuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, TpeoOpa3oBanus HHPOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOLICHHUS Ha OCHOBE MH(OPMAIMH U3 HECKOIBKHX
UCTOYHUKOB (DU3UYECKOr0 COJepXkaHUs, NYOIMYHO MpPEACTaBIATh PEe3yJbTaThl MPOSKTHOM WIH
HCCIIEI0BATENIBCKON JIEATENIBHOCTH, IIPH 3TOM TI'PAaMOTHO MCIOJIB30BaTh W3YYEHHBIM ITOHATHWHBIN
amnmapar M3ydaeMoro pasjena (U3MKM U CONPOBOXKJIATh BBICTYIUIEHHE Ipe3eHTauueil ¢ ydétom
0COOEHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

IpU BBINOJHEHUH YYEOHBIX NPOEKTOB M HCCIENOBAaHUN (U3NYECKUX IMPOLIECCOB PACHPEENTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBIEHHBIMH 33J1a4aMH, CIIEUTD 32 BHINOJIHEHUEM IJIaHa
JENCTBUI U KOPPEKTUPOBATH €T0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B AEATEIbHOCTD IPYIIIIHI,
BBICTPaWBaTh KOMMYHHMKAaTHBHOE B3aUMO/IEHCTBHE, MIPOSBIISS TOTOBHOCTh pa3peiaTb KOH(QJIMKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC
Kon
pasjeaa KOII 3JIEMEHTA HpOBepﬂeMbIe 3JIEMEHTDBI COACPKaHUA
®UBUKA U EE POJIb B IIOSHAHNU OKPYKAIOIIIET'O MUPA
11 ®uzuka — Hayka O npupojae. SBieHusa npuponbl. DuU3WUECKUE SBJICHUS:
MEXaHUYECKUE, TEIJIOBBIC, IEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBbBIC
12 @dusnueckue BenMWYHMHBL. V3MmepeHue Qu3nueckux BenuurnH. DU3MUECKue MpPUOOPHI.
[TorpemHocThs U3MepeHuil. MexxayHapoHasi CUCTEMA €IUHUIL
EctecTBeHHOHAyuyHBId METOA TO3HAHMS: HAOMIOJEHHE, T[OCTAaHOBKA HAYYHOTO
1.3 BOIIPOCA, BBIJBIJKEHHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 0OBsSICHEHUE
1 HaOJII01aEMOr0 SIBJIEHUS
1.4 Onucanue PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEICH
[IpakTrueckue pabOTHI:
N3mepenue paccTosHAN.
15 N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.
Ormpezenenue pa3MepoB MajIbIX TEl.
W3mepenne temrepaTypbl HpU IOMOIIM KUAKOCTHOTO TEpMOMETpa M JaT4yHhKa
TEeMIIepaTypbl
ITEPBOHAYAJIBHBIE CBEJIEHW A O CTPOEHMU BEHLIECTBA
21 CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, UX pa3Mmepbl. OMNbIThI, JOKa3bIBAIOLINE
JIMCKPETHOE CTPOCHUE BEILIECTBA
99 JIBxenue vactuil BemecTBa. CBs3b CKOPOCTH JBMKEHUS YACTHUI[ C TEMIIEPATYPOM.
BbpoyHoBckoe nBuxenue, 1uddysus
2.3 B3anmopeiicTBre yacTHUI] BELIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE
2 ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
2.4 (kpuctayinuecknx) Tei. B3auMOCBI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
[IpakTuueckue padboOTHI:
26 OrneHka AuaMeTpa aToMa METOI0M PSIJIOB (C UCTIONIb30BaHUEeM (oTorpaduii).
OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.
OnBbITHI MO OOHAPYKEHHIO TEHCTBHUS CHUJI MOJICKYJISIPHOTO TIPUTSIKEHUS
JIBIDKEHUE U B3BAUMOJIEMCTBUE TEJI
3.1 Mexanuyeckoe JABUXeHue. PaBHOMepHOE U HEPAaBHOMEPHOE JIBMKEHUE
32 Cxopocts. Cpennsisi CKOpOCTh IpPU HEPABHOMEPHOM JIBMKEHHMH. Pacuér mytu u
BPEMEHHU JIBIKCHHUSI
3 33 SBnenne mHepuuu. 3aKoH MHEpIMU. B3anmoaeicTBre Ten Kak NpuYruHa U3MEHEHHUS
CKOPOCTHU JIBUKEHHUsI Tell. Macca Kak Mepa HHEPTHOCTH TeJia
34 [TnotHOCTH BemecTBa. CBSI3b MIIOTHOCTH C KOJTMYECTBOM MOJIEKYN B €AMHUIE 00BEMA
BCIIECTBA
3.5 Cuna kak XxapakTepUCTHKa B3aUMOIEHCTBUS TEI
3.6 Cuia ynpyroctu 1 3akoH ['yka. 3mepenue cuiibl ¢ MOMOIIBIO0 TUHAMOMETpa




3.7

3.8
3.9

3.10

SBnenue TaroreHus u cuia TsokecTH. Culla TsDKECTH Ha JIpyrux IulaHeTtax. Bec
Tenna. HeBecomMocTh

Cwita Tpenusi. TpeHHe CKOJIbKEHUS U TPEHUE TTOKO0s. TpeHrne B MpUpoIe U TEXHUKE
Ciio’)keHHe CuJl, HallpaBJICHHBIX 1O OJIHOM MpsiMON. PaBHOIEMCTBYOIIIAs CUJIT

[TpakTnyeckue paboOTHI:

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBUKEHMS (IIApUKa B >KMJIKOCTH, MOJEIH
JIEKTPUUECKOr0 aBTOMOOMIS M Tak gjanee). OmpeneneHue cpeiHed CKOpOCTH
CKOJIbXKECHUSI OpyCcKa WJIM IIapuKa [0 HAKIOHHON tutockocTH. OrmpeneneHue
IUIOTHOCTU TBEPAOro Teia. ONbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD PACTSKEHHS
(medopmanivv) TPYKUHBI OT MPWIOKECHHON CHiIbl. OIMBITHI, AEMOHCTPUPYIOIIHE
3aBUCUMOCTb CHJIBI TpPEHHUs CKOJBXKEHMs OT Beca Tela M XapakTepa
COIPUKACAIOIINXCS TIOBEPXHOCTEN

3.11
3.12

Du3ndeckue SIBICHUS B mpupoac: NpUMEPLI ABUKCHUA C pa3IMYHbBIMU CKOPOCTAMU B
JKMBOM M HEKUBOM IIpHupoac, ﬂeﬁCTBHe CHJIbI TPCHUSA B ITPHUPOAC U TCXHUKEC

TexHuuecKue yCTpOMCTBA: JTMHAMOMETP, MOAIITUITHUKA

TABJIEHUE TBEP/IBIX TEJ, )KUJIKOCTEHN 1 TA30B

4.1

JaBnenue TBEporo Tena. CnocoObl YMEHBIIECHUS U YBEIMUEHUS AaBJICHUS

4.2

JlaBienue rasa. 3aBUCHMOCTb JaBJICHUS ra3a oT 00bEMa, TeMIIEpaTyphbl

4.3

4.4

4.5

4.6

[lepenaua naBneHus TBEPABIMU TEJIAMH, KUJIKOCTSIMHU M razamu. 3akoH Ilackais.
[TneBMaTH4eCKre MalIMHbI

3aBUCUMOCTh JABJICHHS JKHIKOCTH OT TIyOWHBI. | MIpOCTATHUECKHUN IMapaokc.
CooOmaromuecs cocyabl. [ 'napaBnuyeckie MeXaHHU3MbI

Atmocdepa 3emmu u atmochepHoe naBneHue. IIpuyuHBI CyIIeCTBOBaHUS
Bo3ayiIHOM 06onouku 3emun. Onbit Toppudernn. 3aBUCUMOCTh aTMOC(EepHOTO
JIABJICHUS OT BBICOTHI HAJl yPOBHEM MOPSI

N3mepenue atmocdeproro namienus. [Ipubopsl ans usmepeHus atMochepHOro
JABJICHUS

4.7
4.8

4.9

JleiicTBrE KHUJIKOCTH M ra3a Ha IOTPYKEHHOE€ B HHUX Teso. BelTankuparomias
(apxumenioBa) cuna. 3akoH Apxumesa

[TmaBanue ten. Bo3ayxoriaBanue

[IpakTyeckue paboTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa NOTpYyXKEHHOW B
KHUAKOCTh 4acTH Tena. OnpeneneHue BhITAIKUBAIOLIEH CHIIBI, JEMCTBYIOLIEH Ha
TEJ10, l'IOl"py}KéHHOG B KHIKOCTB. HpOBepKa HE3aBUCUMOCTHU BBITaHKHBaIOHIGﬁ
CWIbI, JEHCTBYIOLIEM Ha TEIO0 B JKUJIKOCTH, OT Macchl Tena. OIBbITHL,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIOIIECH CUJIbI, ICMCTBYIOIIEH HA TEJIO
B KHJIKOCTH, OT 00BbEMa MOTPYKEHHON B *KMJIKOCTh YacTH Tella M OT IJIOTHOCTH
xuakoctu. KoHcTpynpoBaHume apeomeTpa WM KOHCTPYMPOBAHHME JIOAKH U
OIpeJieNIeHuE €€ TPy30MObEMHOCTH

4.10

411

dusnueckue SBICHUS B NMPUPOE: BIUSHUE aTMOCHEPHOTO JaBICHHUS HA JKUBOU
OpraHM3M, IUIaBaHUE PHIO

TexHuueckue ycTpoicTBa: COOOIIAIONINECS COCYAbI, YCTPOWCTBO BOAOIPOBO/A,
THIIPABIIUYECKUH TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, TOPITHEBOW HAcoc,
apeoMeTp

PABOTA, MOITHOCTD, OHEPT'UA

5.1 MexaHnuueckasi paborta
5.2 MexaHnueckass MOIIHOCTh
53 [TpocThie MeXaHU3MBI: phIyar, OJIOK, HAKJIOHHAs TUIOCKOCTb. [IpaBuiio paBHOBECHS

pplyara




5.4 [IpumeHeHHe paBUiIa paBHOBECHS pbluara K OJIOKYy
55 «3onoroe  mpaBwio»  MexaHukd. Koapdumment mone3Horo  nedcTBHA
MexaHu3MoB. IIpocTbie MexaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTeHImanpHasi SHEPTUM TeJIa, MOJHITOr0 HaJl 3eMIIEH
5.7 Kuneruueckast sHeprust
58 [TonHast MexaHuuecKast SHeprus. 3aKOH U3MEHEHUSI U COXPAHEHUSI MEXaHUYECKOM
SHEPrUu
IIpakTryeckue paboThI:
Omnpenenenue pabOTHI CHIIBI TPEHUS MPH PAaBHOMEPHOM IBIKEHUH Tela IO
5.9 TOPU30HTAIBHONW MoOBepXHOCTU. lccnenoBaHue yClIOBMM paBHOBECUS —pbluara.
N3mepenne KIIJI HaxkioHHOM IulocKOCTH. M3yueHue 3akoHa  COXpaHEHUs
MEXaHUYECKOW SHEprUun
5.10 dusnueckue sBJICHUs B IPUPOJIE: PhIYard B TEJE YeI0BeKa
511 Texnuueckue ycTpoiicTBa: pblyar, TIOABWKHBIH UM HENOABWXKHBIA OJOKH,
HAKJIOHHAS UIOCKOCTh, MMPOCTHIE MEXAaHU3MBI B OBITY
8 KUIACC
Kox Kon

pa3gejia | 3JEMEHTa

IIpoBepsiemble 31eMEHTBHI COIeP:KAHUS

TEIUUIOBBIE ABJIEHUA

OCHOBHBIE ITOJIOKEHUS MOJ'IGK}’J'ISIpHO-KI/IHCTI/I'-IeCKOI\/JI TCOpHUU CTPOCHUS BCIICCTBA.

6.1 Macca u pazMepbl MoJieKyJ. ONbIThI, MOATBEPXKAAIOLUINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETUIECKON TEOpUH

6.2 Mopnenn  TBEpAOro, KHUAKOTO H  Ta3000pa3HOrO  COCTOSIHMM — BelecTBa.
Kpucrannuueckue 1 amopgHbIe Tena

6.3 OOBbsicHEeHHE CBOMCTB rasos, KHUJIKOCTeH M TBEPABIX TEJI HA OCHOBE MOJIOXKEHHUH
MOJIEKYJISIPHOKHHETUIECKON TEOpUH

6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS

6.5 TemoBoe pacIupeHue U cxaTtue

6.6 Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO IBUKEHUS YaCTHUI]

6.7 BuyTtpennsist sneprus. CriocoObl U3MEHEHHs BHYTPEHHEH 3Hepruu: Temonepeaaya
U COBEpIIIEHHE PaOOThI

6 6.8 Buer Temmonepeaun: TeMIONPOBOIHOCTh, KOHBEKITUS, H3ITyUCHHE

6.9 KonmdecTBo TEIOTHI. Y 1ebHAs TETNIOEMKOCTh BEIIECTBA

6.10 TennooOMeH U TEMI0OBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOrO OajlaHca

6.11 [InaBneHne W OTBep/AEBaHUE KPUCTAJUIMYECKUX BEIIECTB. YIelbHas TEIUIOTa
TUTABJICHHS
[Tapoo6pa3oBanue u koHaeHcanus. Mcmapenue. Kumenwe. YienpHas TerioTa

6.12 napooOpa3zoBaHMsi. 3aBHUCHUMOCTb TEMIEpaTypbl KHIIEHHUS OT arMochepHoro
TTABJICHUS

6.13 BraxxHocThs BO3myxa

6.14 DOHeprus TOIMBa. Y 1eJbHas TeM0Ta CrOPaHUs

6.15 [IpuHUMIBL pabOTHI TEIIOBBIX ;[BlzvlraTeneﬁ KIIJ] TennoBoro asurarens. TerioBele
JIBUTATEIIU U 3alUTa OKPY’KaIOIeH cpebl

6.16 3aK0oH COXpaHEHUs U IIPEBPAILCHH SHEPTHHU B TEIJIOBBIX IpOIleccax




6.17

6.18

6.19

[IpakTuyeckue paboOTHI:

OnbITh! 10 OOHAPYKEHUIO NEHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHHUS.

OnbITHI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 110 HAOJIIOAEHUIO TEIUIOBOIO PACIIMPEHUs ra30B, )KUJIKOCTEH U TBEPIBIX
TeJl.

Onpeznenenue AaBaeHUs BO3yXa B OaJUIOHE LINPUIIA.

OnbIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb JABJIEHUS BO3JlyXa OT €ro o0bEMa U
HarpeBaHus WINA OXJIaKICHUS.

[IpoBepka rumore3bl JIMHEWHOW 3aBUCHUMOCTHU JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPBHI.

HaGmtonenne u3MeHEHUsT BHYTpPEHHEH OSHEpruM Tejla B pe3ysbTare
TEeIuIoNnepeiayy U paboThl BHELIITHUX CHJI.

HccnenoBanue sBiieHUs TEIIOOOMEHA NMPU CMEUIMBAHUU XOJIOJHON U Topsiuei
BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOAOM IpPU TEIUIOOOMEHE C
HarpeThIM METAITIMYECKUM LIUJIUHAPOM.

Onpenenenue yieabHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCrapeHus.

OnpeneneHne OTHOCUTENIBHOMN BIaKHOCTH BO3/yXa.

Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIBJA.

Ouznyeckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKCHHE M KaNWIISPHBIE
ABJICHUSL B IpPHUPOJAE, KpUCTalbl B Ipupone, usiiydyeHue CosHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa.

TexHuueckue yCTpoWCTBA: KaNWUISIPhl, IPUMEPhl HCIHOJIb30BAHUSA KPHUCTAIIOB,
KUJKOCTHBI TEPMOMETp, HaTUMK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOILJICHUS
JIOMOB, TUIPOMETpBI, NCUXPOMETp, MapoBas TypOMHA, JBUraTeilb BHYTPEHHETO
CTOpaHHsIL.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpu3zaius Teln. J[Ba poja dJIeKTPHUECKUX 3apsiioB
BzaumoneiictBue 3apsbkeHHbIX  Ten.  3akoH KynoHa — (3aBUCHMOCTb — CHJIBI

7.2 B3aWMOJICHCTBUS 3apPsDKEHHBIX TET OT BEJIMYMHBI 3apsIOB M PACCTOSHHS MEXKIY
TEeJIaMHu)

73 Onektpuueckoe rmone. Hampsok€HHOCTH — dnekTpuyeckoro mons.  [IpuHimn
CYNEePIO3UITNH YICKTPUUSCKUX MMOJIeH (Ha KaYeCTBEHHOM YPOBHE)

74 Hocutenu »neKTpUYecKuX 3apsioB. ODJIEMEHTAPHBIA JIEKTPUYSCKHUN  3apsil.
Ctpoenue atoma. [IpoBOHUKH U JUIIIEKTPUKU

7.5 3aKOH COXpaHEeHHsI dTEKTPUUECKOTO 3apsiia

76 DJIEKTPUYECKUI TOK. Y CJIOBHS CYIIECTBOBAHMS JIEKTPUUYECKOro TOKa. MlcTouHMKN
ITOCTOSIHHOT'O TOKA

77 JleicTBUSL  DIIEKTPUYECKOTO  TOKAa  (TEMJIOBOE, XHMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIKOCTAX U razax

7.8 Onekrpudeckas nenb. Crina Toka. DIeKTPHISCKOe HAIPSHKCHHE

7.9 ConpoTHBIeHHE MPOBOJHUKA. Y IETHHOE COMMPOTHBIICHUE BEIIECTBA

7.10 3akon Oma a1 yJacTka Ienu

7.11 [TocnenoBarenpHOE M MapaUIeIbHOE COSTMHEHHE MPOBOIHUKOB

7.12 PaboTta 1 MOIITHOCTB ANMEKTpUYecKoro Toka. 3akoH J[koyns — Jlenna

713 DNeKTpUYecKHe LEeMu U MOTPeOUTENN IeKTpudeckoi sHeprun B ObITy. KopoTkoe
3aMBIKaHHUE

7.14 ITocrossHHBIE MarHuTHL. B3anMonelcTBrE MOCTOSHHBIX MATHUTOB




7.15

MarsauTtHoe nojie. MaruuTHoeE 1oJjie 3eMJIM U €ro 3HaueHUe JJIs1 )KU3HU Ha 3emite

7.16

7.17

7.18
7.19

Oneir  Opcrena. MarHuTHoe 1oJ€  3JEKTpudeckoro Toka. Ilpumenenue
9JIEKTPOMArHuTOB B TEXHUKE

JleficTB€ MArHUTHOTO TIOJS HA TPOBOJHUK C TOKOM. OJEKTPOJBHUIaTEIh
MOCTOSIHHOTO ~ TOKa. Mcronb30BaHME  DJIEKTPOJBUTATENEM B TEXHUYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE

OnbiThl Papajes. SBneHue 351eKTpoMariuTHoM uHaykiuu. [Ipasumo Jlenna

DJeKTpOreHepaTop. Crioco0s1 HOJTyYCHUS JIEKTPUYCCKOM JHEPTHUHU.
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HCTOYHHKAX YHEPTUU

7.20

7.21

71.22

[TpakTuyeckue paboOTHI:

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U AUDJIEKTPUKU.
COopka 1 IpoBepKa padOTHI JEKTPUICSCKOH IETIH ITOCTOSTHHOTO TOKA.

M3MepeHue U peryJInpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HallpsHKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, MAYIIET0 4YEpe3 PpEe3UCTop, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OneITbl, NEMOHCTPUPYIOIIME 3aBUCUMOCTb JIEKTPUYECKOIO COINPOTUBIIECHUS
IPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAU IIONEPEYHOr0 CEYEHUs U MaTepHara.
ITpoBepka mpaBuia CIOKEHUS HANPSHKEHUW IPU MOCIEN0BATEIBHOM COCIUHEHUU
IBYyX pe3uctopoB. llpoBepka mpaBwia A CHJIbI TOKa IPU MapajlIeIbHOM
COEMHEHUU pe3ucTopoB. OmnpeneneHue paboThl MEKTPUUECKOro TOKa, UAYILEro
yepe3 pesucrop. OnpeneneHre MOIIHOCTH 3JIEKTPUYECKOr0 TOKA, BBIAEISEMON Ha
pesucrope. MccienoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO YEPE3 JIAMIIOUKY, OT
HanpspbkeHus Ha Hell. Onpenenenne KI1J| narpeBarens. MccnenoBanue MarHuTHOTo
B3aMMOJCHCTBUS  IOCTOSHHBIX  MAarHUTOB. [I3ydyeHme MarHUTHOrO  IOJA
MOCTOSIHHBIX MAarHUTOB HpH UX OOBeAMHEHHMH U pazaeneHuu. HMccienoBanue
JNEUCTBUS  DJIEKTPUYECKOTO  TOKA  HA  MAarHUTHYI  CTpenky.  OmbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl B3aUMOJAEHMCTBUSI KATYIIKH C TOKOM M
MarHura OT CWJIbl TOKa M HaIpaBJIEHHUs TOKa B KaTywke. M3ydeHue nelicTBus
MarHMTHOT'O TMOJIsI HAa MPOBOJHUK ¢ TOKOM. KoHcTpynpoBaHue U n3ydeHue paboThbl
anekrpoasurarend. Msmepenne KIIJI snekTpoaBurarenbHol ycTaHOBKU. ONBITHI
[0 HCCIEAOBAaHUIO SIBICHUSA OJEKTPOMAarHUTHOM MHAYKLUUHU: HCCIEJOBaHUE
W3MEHEHUH 3HAYEHMsI U HAIIPABJICHUS UHAYKIIMOHHOTO TOKa

dusnueckue SBICHUS B MpPUPOJE: INEKTPUUECKUE sBIEHUA B aTMmocdepe,
AIIEKTPUYECTBO >KUBBIX OPraHM3MOB, MAarHUTHOE Moje 3emid, JApeiid MOICoB,
POJIb MAarHUTHOTO TOJIS JUIS XKU3HHU Ha 3eMile, MOJIIPHOE CUSHUE

TexHnyeckue yCTpOMCTBAa: 3JIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKOM  SHEpPruu,  DJIEKTPOOCBETHTENbHbIE  MPHOOPBHI,
HarpeBaTelbHbIe AIEKTPONIPUOOPH! (TIPUMEpPHI), IEKTPUUECKUE MPEAOXPAHUTEINH,
3JIEKTPOMArHuT, 3JEKTPOJBUTATENb MOCTOSIHHOIO TOKa, T'€HEpaTop MOCTOSHHOIO
TOKa

9 KVIACC

Kon pa3nena

Kox riemenTa \ ITpoBepsieMble 3JIeMEHTbI COIEPKAHUSA

MEXAHUWYECKUE ABJIEHMA

8.1

Mexanndeckoe ABrkeHue. MarepuanbHasi Touka. Cucrema oTcuéra

8.2

OTHOCUTEIHLHOCTh MEXaHHUIECKOTO JABHXCHUA




8.3

PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUXKEHUE

HepaBnomepHoe npsimonuneiiHoe apuxeHue. CpeaHsisi ¥ MrHOBEHHas

8.4 CKOPOCTh TeJla P HEPABHOMEPHOM JIBHIKEHUU
8.5 Yckopenue. PaBHOYCKOpEeHHOE TPSMOJIMHEMHOE IBUKEHUE
8.6 CBo0Ooguoe magenne. OneiTel [ anunes
PaBHOMepHOE JABWXKEHHE 10 OKpyxkHOCTH. Ilepmon u wactora
8.7 oOpamienus. JluneitHas u yrioBas ckopocTH. LleHTpocTpemuTensHoe
YCKOpEHHUe
8.8 ITepBsiii 3akoH HproToHA
8.9 Bropoii 3akon HproToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [IpuHIMIT CYNIEPIIO3UIIMU CUIT
8.12 Cwuia ynpyroctu. 3akon ['yka
813 Cuna TpeHUS: CHiia TPEHUS CKOJBKCHHSI, CHJIA TPSHHS TTOKOSI, APYTHE
BU/JIbI TPCHUSI
8.14 Cunma TSOKECTH H  3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpCHHE
CBOOOJHOTO MaJACHHUS
8.15 JBuxenne tianer Bokpyr Comnma. IlepBas kocmudeckass CKOPOCTb.
HesecoMocTs 1 neperpysku
8.16 PaBHOBecue MaTepuanbHOM TOUKHA. AOCOIIOTHO TBEPAOE TEIO
817 PaBHOBecue TBEPIOTO TEJa € 3aKPETUIEHHON OCBIO BpalieHusa. MOMEHT
cuibl. LleHTp TsbxkecTu
8.18 Nmnynsc Tena. U3meHenue ummynbca. UMmynbe cuibl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanudeckas paboTa U MOITHOCTh
8.22 Pabora cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEpruu U paboThl
8.23 [ToTeHmanpHast YHEPTUS TeJa, MOTHATOTO HAJ TOBEPXHOCTHIO 3eMITH
8.24 [ToTeHunanbHast SHEPTUs CXKATON MPY>KUHbI
8.25 Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOM SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH
[TpakTudeckue paboTHI:
OrnpesiesieHne CpeHEN CKOPOCTH CKOJIbKEHUSI OpyCKa WU JIBHXKCHHS
[IapuKa MO HAaKIOHHOW IMIocKocTU. OmpeeneHne YCKOpEeHUs Tena Mpu
PaBHOYCKOPEHHOM JIBFDKEHUH TI0 HAKJIOHHOH TUTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM
JIBIDKCHUH 0€3 HadaJIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBHKEHHH O€3
8.27 HAYaJIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK PsJl HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJMHAKOBBI.
HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOpManbHOrO  naBneHus. Omnpenenenue kodpdummenta TpeHHS
cKonpxeHus. Onpeaenenue )KECTKOCTU NMPYyXuHbL. Onpenenenrne padoThl
CWJIBI TPEHHsI TPU PABHOMEPHOM JBHKEHHUU Tela TO TOPU30HTAIBHOMN
noBepxHocTh. OmpezaeneHue padOTHI CHIIBI YIPYTOCTH TPH TOIBEME
rpy3a ¢ UCMOIb30BAHMUEM HETIOABIKHOTO U MOABIKHOTO OJIOKOB
828 ®dwu3ndecKue sIBICHUS B IPUPOJIC: IPHIUBEI M OTJIUBEI, TBHKCHHUE TJIAHET

ComHeuHoM CUCTEMBI, PCAKTUBHOC JIBUXKCHHC JXUBBIX OPIraHN3MOB




8.29

TexHuueckue  yCTPOMCTBA:  CHUAOMETP,  JATYUKH  IOJIOKEHUS,
PACCTOSIHUSL U YCKOPEHMSI, PAKEThI

MEXAHUWYECKHUE KOJIEGAHUMA 1 BOJIHBI

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTHKH KoJieOaHMIl:

91 MepHo/JI, YacTOTa, aMILIUTY/1a
92 MareMaTnyeckuii ¥ IPyKUHHBIN MasTHUKU. [IpeBpalienue sHepruu npu
K0J1e0aTeIbHOM JABM)KEHUU
9.3 3aryxaromue Kojebanus. BeinyxneHnbie konebanus. Pezonanc
Mexanudeckue BoJiHbl. CBOMCTBAa MeXaHWYECKUX BOJH. [IpononbHbie 1
94 norepevHble BONHBI. J[JIMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHEHHUS.
MexaHn4eCcKHe BOJIHBI B TBEPAOM TEJE, CENCMUUYECKHUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHuE 3ByKa
9.6 WHudpa3Byk U yabTpa3ByK
9 [TpakTuyeckune paboOTHI:
Onpenenenre 4YacTOThl U TMepuojaa KoJNeOaHWH MaTeMaTU4YecKOro
MasTHHKA.
Omnpenenenue 4acToThl U Meproia KoiaeOaHui Npy>KMHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH TTEPHOAA KOJICOAHNH TIOABEIICHHOTO K HUTH
rpy3a oT AnuHbl HUTU. MccrieoBanye 3aBUCUMOCTH Meproja KoneOaHui
MPY>KUHHOTO MasiTHUKA OT Macchl rpy3a. lIpoBepka HE3aBUCUMOCTH
nepuoaa KojeOaHUW Tpy3a, MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a U
KECTKOCTH TIPYKUHBL. M3MepeHre yCKOpeHus CBOOOHOTO TaICHHUS
9.8 duznueckue ABJCHUS B MPUPOJIC: BOCIPUATHE 3BYKOB KMBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMHU, 3XO0
9.9 TexHU4ecKue yCTpOMCTBa: 3XO0JIOT, UCIIOIb30BaHUE YIIbTPa3ByKa B OBITY
U TEXHHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
101 DJIEKTPOMarHuTHOE TMOJe. JJIEKTPOMAarHuTHbIe BOJNHBL (CBoOiCTBa
AJIEKTPOMATrHUTHBIX BOJIH
10.2 [[Ixana >7eKTPOMarHUTHBIX BOJIH
103 3J‘I€E(Tp0MaFHI/ITHa$I npupona csera. Ckopocth cBeTa. BonHOBBIE
CBOICTBA CBETA
10 [TpakTudeckue paboTHI:
104 N3yuenne CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MOMOIIBIO MOOHJILHOTO
TesnedoHa
105 dusnueckue SBICHUS B MPUPOJIE: OMOIOTHIECKOE JACHCTBHE BUIAMMOTO,
yIbTPadruOIETOBOTO U PEHTT€HOBCKOTO U3ITyUeHU I
106 TeXHI/queCKI/IC YCTPOMCTBA: UCMIOJIB30BAHUE SJIEKTPOMArHUTHBIX BOJIH JIJIs1
COTOBOI! CBsI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsamosinHETHOE pacIpOCTPAHEHUE CBETA
11.3 Otpaxenue ceta. [nockoe 3epkano. 3aKOH OTpaKEHUs CBETa
11 114 [Ipenomnenue cBera. 3akoH mpesjomiieHust cBeTa. [lonHoe BHyTpeHHee
OTpakeHHE CBETa
11.5 Jlunza. Xop srydeit B tuH3e
11.6 Onrtuueckas cuctema ¢goToanmapara, MUKpPOCKOIIA U TEJIECKOoma
11.7 I'1a3 kak ontuyeckas cucrema. bim3opykocTs U JATbHO30PKOCTh




11.8

11.9

11.10

11.11

Paznoxenue Oenoro cera B crekrp. Ombitel Heiorona. Croxenue
CIEKTpaJbHBIX 1IBETOB. /lucnepcus cBeta

[TpakTudyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIydya OT yria
naJicHusl.
W3ydyeHne XapakTEepUCTUK HW300paKeHHsI TpeaMeTa B IUIOCKOM
3epKaje.
HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMIICHHS CBETOBOTO JIyda OT
yrJja MaJIeHus] Ha TPaHUIIe «BO3YX — CTEKIIO».
[Tomydenue n300pakeHUld ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenre  (QOKYCHOTO  pPAacCTOSHUST W ONTHUYECKOH  CHIIBI
coOMparoIIel TUH3HI.
OnBITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OIBITHI 110 BOCIIpUATHIO LBECTA MPECAMETOB IIPU UX Ha6JHOIICHI/II/I qcpes
I[BETOBbIC (DUIIBTPHI
dusnueckue siBiieHus B npupoze: 3armenus: Connna u JIyHsl, nBera Ted,
ONTHYECKHE SBICHHUS B aTMmocdepe (1Ber HeOa, pedpakuus, pamyra,
MHPaX)
TexHUUECKHEe yCTPOMCTBA: OYKH, MEPUCKOI, (OTOAINIapaT, ONTHICCKUE
CBETOBO/IBI

12

KBAHTOBBGIE ABJIEHUA

121
12.2

OmnbiTel Pezepdopaa u mianerapuas Mojaens atoma. Mozens atoma bopa

Hcnyckanne u mnoriomeHue cBera atoMoM. Ksautel. JIuHeluarbie
CIIEKTPBI

12.3

PannoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3IydeHuUs

12.4

125
12.6

Ctpoenue aromHoro sjapa. HykioHHas Mojenb aTOMHOTO  sjpa.
M30TOMEI

PannoaktuBHble peBpaiienus. [lepuos nomypacnaga aTOMHBIX siA€p
SnepHble peakivy. 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MaCCOBOTO YHCEN

12.7

3H€pFI/I$I CBS3M aTOMHBIX AOECP. CBsI3b MaccCul U OHEpPIrun

12.8

Peakuuu cuntesa u nenenus suep. Mcrounuku sHeprun CosHIa U 3BE3]T

12.9

12.10

12.11

Snepnas sHepreruka. JlelicTBUE paMOAKTUBHBIX M3JyYCHUH HA >KUBBIC
OpraHU3MBbl

[TpakTyeckue paboOTHI:

HabmtoieHue CriomHbIX U JINHEHYaThIX CIEKTPOB U3JIyYECHHUS.
HccenenoBanue TPEKOB: U3MEPEHUE DHEPIUU YacCTHLBI 110 TOPMO3HOMY
nytu (o ¢potorpadusim).

W3mepenue paanoakTUBHOro hoHa

dusnyeckue SABICHUS B MPUPOJE: €CTECTBEHHBIH PaJiMOaKTUBHBIN (OH,
KOCMHYECKHE JIy4YH, PaAUOAKTUBHOE U3JIyYCHUE ITPUPOJHBIX MUHEPAIIOB,
JIEMCTBHE PAJUOAKTUBHBIX U3IyUYEHUI HA OPTaHU3M YEIOBEKa

12.12

TexHu4ecknue yCcTpOMCTBA: CHEKTPOCKON, WHAMBUAYAJIBHBINA JO3UMETP,
kamepa BuibcoHna




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHMS K NMPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 001IIETr0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKM B HAYYHOW KapTUHE MHpPA; cHOpMHPOBAHHOCTH 0a30BBIX
MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U U MO3HABAEMOCTH SIBJICHHN NPHUPOABI, O POJIU
JKCIIepUMeHTa B (uU3MKe, O cucTteMooOpasyromeil ponu ¢GU3UKH B Pa3BUTUH
€CTECTBCHHBIX HAyK, TEXHUKU M TEXHOJIOTHH, 00 dBOMONNN (U3HUSCKUX 3HAHUA U UX
pONU B IIEJIOCTHOM €CTECTBEHHOHAy4YHON KapTUHE MHUpPA, O BKJIAJ€ POCCHUCKUX U
3apyOeKHBIX  YUICHBIX-(QU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB
OKPYXKArOIIero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTHIA

3HaHMs O BUAAX MaTepud (BEIIECTBO M TMOJ€), O [BWKEHUM Kak crocobe
CYLLIECTBOBaHMSI MaTepuu, 00 aTOMHO-MOJIEKYJSPHOW TEOPUU CTPOECHHS BEILECTBA, O
buznyecKkoil  CyHmIHOCTH  SIBIGHUH  OpUpPOIBI  (MEXaHUYECKUX,  TEIUIOBBIX,
AJIEKTPOMATHUTHBIX W KBAHTOBBIX);, YMEHHE pa3IMyaTh SIBJICHUS IO OIMUCAHUIO HX
XapaKTEepHBIX CBOWMCTB U HA OCHOBE OIBITOB, JJIEMOHCTPHUPYIOMINX AaHHOE (PU3NYECKOE
SBIICHUE; YMCHHE pACIO3HABaTh NPOSBICHUEC H3yYCHHBIX (M3MUYCCKUX SIBJICHUA B
OKPYKAaroIIeM MUPE, BBIICISASA UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )

BnaneHHe OCHOBaMH ITOHATHHHOI'O arrmapara M CHUMBOJMYCCKOI'O A3bIKa (1)I/ISI/IKI/I u
HCIOJIb30BAHUEC UX JIA PCHICHUA yLIe6HBIX 3ala4; YMCHHC XapPaKTCPU30BATb CBOMCTBaA
TCII, (1)I/ISI/I‘~I€CKI/IG ABJICHUA W  HOPOHCCCHI, HCIIOJb3YA q)YHHaMeHTaJIBHBIG n
SMIIMPUYICCKHUEC 3aKOHBI

YMeHue omMchIBaTh U3YYEHHBIE CBOWCTBA Tel M (U3WYECKUE SIBICHUS, HCIOIB3Ys
($U3HYECKHE BETUINHBI

Bnanenne ocHoBaMM METO/IOB HAy4yHOTO IO3HAaHUS € Y4ETOM COOJIOJAEHUS MPaBUI
0e30IacHOro Tpy/a: HabMoeHHe PU3NIECKUX SIBICHHM:

YMEHHE CaMOCTOSTEIbHO COOMpATh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY U3 JIaHHOTO
Habopa 0OOpYZOBaHUS MO HMHCTPYKLUH, OMHMCHIBATH XOJ ONbITA U 3alUCBIBATh €rO
pe3ynbTathl, GOpPMYIHPOBATH BHIBObL;

IPOBEIEHUE TMpPSMBIX M KOCBEHHBIX H3MEpEeHUll (U3MUECKUX BEIWYMH: yMEHUE
IUTAHUPOBATh U3MEPEHUS, CAMOCTOSITEIbHO COOMPATh HKCIIEPUMEHTAIbHYIO YCTaHOBKY
[0 MHCTPYKLHH, BBIUUCIATH 3HAYEHUE BEJIMYMHBI W aAHAIM3UPOBATH IIOJIYyYEHHBIE
pe3yabTaThl ¢ YUETOM 33/IaHHON NOTPEUTHOCTH PE3yIbTATOB U3MEPEHUI;

[IPOBEICHUE HECIIOKHBIX OKCIIEPUMEHTAIBHBIX HCCIEAOBAaHUN; CaMOCTOSATEIIBHO
coOuparh OKCIEPUMEHTAJbHYI0 YCTAaHOBKY M IPOBOJUTH HCCIEIOBaHHE IIO
UHCTPYKIIHH, MPEICTABIATh MOJYyUYEHHbIE 3aBUCUMOCTH (PM3WYECKUX BEJIMYUH B BUJE
Tabiull W TpaduKOB, YUUTHIBATH IOTPEIIHOCTH, JEJIaTh BBIBOJBI IO pe3yJibTaTaM
UCCIIEIOBAHNS

[TonnmaHue XapaKTepHBIX CBOWCTB (QU3MYECKUX MoOAeNel (MarepuanbHas TOYKa,
aOCOJIIOTHO TBEPJOE TEJIO, MOJEIH CTPOCHHSI Ta30B, JKUJIKOCTEH W TBEPIBIX TeT,
IJIaHeTapHasi MOJIeNb aTOMa, HyKJIOHHAs! MOJIeNIb aTOMHOTO si/Ipa) U YMEHHE MPUMEHSTh
UX i1 00BSICHEHUS (PU3HYECKUX MPOIIECCOB




VYMenue 00bsACHITh (bl/ISI/I‘IeCKI/Ie MponecChl U CBONCTBa TCJI, B TOM 4YUCJICE U B KOHTCKCTC
CI/ITyaHI/Iﬁ IMPAKTUKO-OPUECHTHPOBAHHOI'O  XapaKTeEpa, B 4YaCTHOCTH, BbIIABJIATH
MNPUIUHHO-CIICACTBCHHBIC CBA3W U CTPOUTH OOBSICHEHHE C OHOpOﬁ Ha HU3Y4YCHHBLIC
CBOMCTBaA (1)I/I3I/ILICCKI/IX HBHCHHﬁ, (1)I/I3I/ILI€CKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOJCIN

YMmenue pemath pacu€THble 3a/1a4u (Ha 6a3e 2 — 3 ypaBHEHHUI), UCIIONIb3Ys 3aKOHBI U
dbopmybl, cBs3bIBaOIIME (PU3NYECKHE BEITMYMHBI, B YACTHOCTH, 3alUCHIBATh KPATKOE
YCIIOBUE 3a/layM, BBISABISATH HEJOCTAIOLIUE JaHHbIEC, BHIOMpPATh 3aKOHBI U (HOPMYIIbI,
HeoOXoauMble sl €€ pELIEHMs, HCIO0Jb30BaTh CIIPABOYHBbIE JAaHHbBIE, IIPOBOIUTH
pacu€Thl M OLEHUBATh PEATUCTHUYHOCTb IOJYYEHHOTO 3HA4YeHUS (U3HUYECKOM
BEJIMYMHBI; YMEHHE OIPENENIATh Pa3MEPHOCTb (DM3UYECKON BEITUYMHBI, MOTYYEHHOU
IIPU PELIECHUN 3a/1a41

VYMeHne xapakTepru30BaTh IPUHIMIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YUCIIE
OBITOBBIX HpI/I60pOB, U  TOPOMBIIUICHHBIX TCXHOJOIMYCCKHUX MNPOHCCCOB IO HX
OIHCAHMIO, MCIIOJIb3Ysl 3HAHUSA O CBOMCTBAaX (DU3MUYECKUX SIBIEHUM M HEO0OXOAMMBIE
¢u3nyecKkue 3aKOHOMEPHOCTU

10

11

YMeHue MCIoJIb30BaTh 3HAHUS O (U3MUYECKUX SBJICHHUSIX B MOBCEIHEBHON KU3HU IS
obecrieueHuss 0€30MMACHOCTH TpH  OOpameHud ¢ OBITOBBIMH  NPUOOpaMU U
TEXHHYECKUMH YCTPONCTBAMH, COXpPaHEHHUS 3JI0POBbS M  COONIOJCHHUS HOPM
9KOJIOTUYECKOTO TOBEICHUS B OKPYXAWIIEH cpele; MOHUMAaHUE HEOOXOIUMOCTH
NPUMCHCHUS  JOCTYKCHUH  (U3WKM W TEXHOJOTHA  JUISl  PalMOHAIBLHOTO
PUPOIOTIOIB30BAHUS

OnpIT mOHMCKa, MpeoOpa3oBaHUs U TpeAcTaBieHUS HHPopMauy (GuU3HIecKoro
COJIepKAaHUsL C UCIOJIb30BAaHUEM HH(OPMAILIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA;
YMEHHUE OIEHUBAThH JIOCTOBEPHOCTH MOIYYeHHONW HH(POPMAIIUK HA OCHOBE MMEIOLIHXCS
3HAHUW M JIOTIOJHUTEIBHBIX MCTOYHUKOB; YMEHHME HCIIOJIB30BAaTh IPU BBINOJIHEHUH
y4eOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (U3HYECKOTO COJepKaHus,
CIpaBOYHBIE MaTepualbl, pecypchl ceTd VHTepHeT; BiajgeHHe O0a30BBIMH HABBIKAMH
npeoOpazoBaHus HMHQOpPMAMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYTyl0; yMEHHE
CO3/1aBaTh COOCTBEHHBIE MMMChbMEHHbBIE U YCTHbIE COOOIIEHUS Ha OCHOBE MH(OpMAaINU
U3 HECKOJIbKUX HCTOUYHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHWYECKUE SABJIEHUA
11 Mexannueckoe aBmkeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTH
JBUOKEHUS
PaBHOMepHOE U HepaBHOMEpHOE ABMkeHUEe. CpenHss ckopocTb. Dopmyiia sl BBIYUCICHUSA
1.2 cpeaHel ckopoctu: V = S/t
PaBHOMepHOE TpsSIMOIMHENHOE ABM)KEHHE. 3aBHCHUMOCTb KOOPAMHATHI Tejda OT BPEMEHU B
CJIy4yae paBHOMEPHOI'O MPSMOJIUHENHOTO ABUKEHUS:
13 x(f)=x,+vt
['paduku 3aBUCHMOCTH OT BPEMEHU JUIsl IPOEKLUU CKOPOCTH, IPOEKIIUU MEpEMEILIEHNUS, Ty TH,
KOOPAMHATHI ITIPU PABHOMEPHOM MPSIMOJIMHEWHOM JIBUKEHUU
3aBUCUMOCTh KOOpPJMHATHI T€JIa OT BPEMEHHU B ClIydae PaBHOYCKOPEHHOI'O MPSIMOJIMHEHMHOTO
JIBUKCHHS:
2
Sl =V, *i+ay* =
Fan
DopMybl 1 NPOCKUUU MEPEMEILIEHUs, MPOEKIUN CKOPOCTH U IPOEKLHUH YCKOPEHHS IIPH
PaBHOYCKOPEHHOM NPSAMOJIUHENHOM JIBUKCHUU:
2
f
1.4 s.(D =y, t+a.-—,
2
U_\'('f) =V T4, 1,
a. (t)=canst,
U:.‘f‘- - Ul.'r‘ =2£T_T.5'_T
I'padukn 3aBUCUMOCTH OT BpPEMEHHU JJIsi NPOEKLUUU YCKOPEHMs, MPOEKIHH CKOPOCTH,
IIPOEKIUU NIEPEMEILICHNS, KOOPAUHATEI IIPU PABHOYCKOPEHHOM IIPSIMOJIMHEWHOM JIBUYKEHUU
CBobonHoe majgenue. DopMyIibl, ONMKUCHIBAIOLIME CBOOOAHOE MAJEHHME Tella MO BEPTUKAIH
15 (IBMIKEHUE Tella BHU3 WJIM BBEPX OTHOCHUTEIBHO MOBepXHOCTH 3eMin). ['paduku 3aBucuMocTu
OT BPEMEHHU Ul NMPOEKLIUU YCKOPEHUs, IPOCKIIMU CKOPOCTH U KOOPIMHATHI MPH CBOOOIHOM
MaJICHUN TeJA 110 BEPTUKAIIN
CKopocTh paBHOMEPHOTO JIBHKEHHUS Tela IO OKpy»kHOCTH. HanpasiieHne ckopocTH.
dopmya A BBIYMCICHUS CKOPOCTU Yepe3 painyc OKPY>KHOCTH U MEepHO1 00paleHHS:
_2InR
T
1.6

[lenTpocTpeMuTenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMUTENBHOIO —YCKOPEHHUS.
®opmyra i1 BBIYUCICHUS YCKOPEHUS:




®opmyiia, CBA3BIBAIONIAS IEPUOJ U YACTOTY OOpAIICHUS:

volL
T

1.7

1.8
1.9

1.10

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS NIOTHOCTH:
_m
V

Cuna — BektopHas pusndeckas BenuunHa. CIoKeHUE CHIT

SIBnenne nnepuuu. llepssiii 3axkoH HeroTOHA
Bropoii 3akon HerotoHa:
F=m-a

ConanpaBileHHOCTb BEKTOPa YCKOPEHUS Tejla U BEKTOpa CUJIbL, JEHCTBYIOIIEH Ha TEIO

1.11

1.12

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fru=-Fi

TpeHHe IIOKOA W TPCHHUC CKOJILKCHHA. CDOpMy.]Ia IJIL BBIYUCIICHUA MOAYJISL CHUJIBI TPCHUSA
CKOJIBXXCHHA !

szp-;‘ﬁf

1.13

1.14

1.15

1.16

Hedopmarus tena. Ynpyrue u Heynpyrue aegopManun. 3aKoH ynpyroi aedopmannu (3aKoH
['yka):

F=k-Al

BCGMI/IpHOe TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

My -
F=G. 1 _2

R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.

dopmyna amst BEIYUCICHUS CUJIBI TSKECTH BOHM3H MOBEPXHOCTH 3emuu: F = mg.
JBmxenue mmanet Bokpyr Connna. [lepBas kocMudeckast ckopocts. HeBecoMocTs u
Meperpy3Ku

Nmiynbe Tena — BekTopHas (pu3nvecKas BeTuInHa.
p=mi
HNmnynsc cucremsl Ten. U3MeHeHue umnyJibca. MiMiynsc cuiibl

3akoH COXpaHCHHA UMITYJIbCA OJIA 3aMKHYTOﬁ CHUCTEMBI TCII:

P=mU, +m, U, =const




PeaxkTuBHOE NBUKEHUE

1.17

Mexannueckast pabora. @opmyiia st BEIYUCICHHS paOOThI CHITBL:

A=Fsooso

Mexannueckass MOITHOCTD:

A
r

N=

1.18

Kunerndeckas n noreHuuanbsHas sHeprus. Popmysia 15 BBIYMCICHHUs] KHHETUYECKON
JHEPruu:

2
Teopema o kuHeTHUecKor s3Heprun. Popmyiia A1 BBIYUCICHUS TOTCHIIMAIBHOW SHEPTUH
Tena, NOIHATOTO
HaJ 3eMIIEH:

E, =mgh

1.19

Mexanuyeckas JHEprus:
E=E;.+E p

3aKOH COXpaHEHMsI MEXaHN4eCKOoN sHeprun. PopmyJia 17 3aKOHA COXpaHEHUs
MEXaHUUYECKOHW SHEpIruu B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TTPABHIIO» MEXAHHUKH.
Peruar. Moment cuisr; M - Fl.
VYcioBue paBHOBECHS pbluara:

M +M +..=0
[TonswkubIit 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Anonesnan
A‘S&I‘IH‘IEEE&H

1.21

[aBiienue TBEpIOTO TENA.
®dopmyna amst BEIYUCICHUSI TaBJICHHS TBEPIOTO Tea:
F
pP= 5
JlaBnenue raza. ATMocdepHoe TaBieHue.
lMuppocratudeckoe qaBieHUE BHYTPHU KHUIKOCTH.
(DOpMy.]'Ia AJI BBIYHUCIICHUA JaBJICHUS BHYTPHU ) KUAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBauueckuii npecc




1.23

3akoH Apxumena. dopmyna a8 ONpeAENEHUs BHITAIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha
TEJNO, NOrPY>KEHHOE B )KUJKOCTb MIIU I'a3:

Fam =PEV

Ycnopue miaBanus Tena. [IlnaBanue CYJO0B 1 BO3AYXOILJIABAHUEC

1.24

Mexannueckue KoiieOaHWs. AMIUIMTYAa, TEpUOA W dactora KoseOanuii. Dopmyna,
CBSI3BIBAIOIIIAS YACTOTY U MEepUOJ KoJeOaHuH:

1.25

1.26

1.27

1.28

MareMaTHuecKuii U TpPYKUHHBIA MasTHUKH. [IpeBpalieHue >HEPruu mpu KojeOaTeaTbHOM
JBUKCHUU

3aryxaromue kosnebanus. Beinyx1eHHble KoneOanus. Pezonanc

MexaHn4ecKue BOJIHEL HpOIIOJII)HI)Ie U HNOICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI M CKOPOCTbH
pacupoCTpaHCHHA BOJIHBI:

L=uv-T

3Byk. I'pomkocTs 1 BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJHBI Ha IPAHULE ABYX CpEZ.
Wnu¢pa3Byk u yabTpa3Byk

1.29

1.30

1.31

Ipaxmuueckue pabomul

W3mepenune cpeaHel IUIOTHOCTH BEIIECTBA; apXHUMEIOBOW CHIIBI; JKECTKOCTH MPY>KUHBI,
KOd(Q(UIMEHTa TPEHUS CKOJBKCHHS, PAaOOTHl CWJIBI TPCHHS, CHIIBI YINPYTrOCTH, CpPEIHEH
CKOPOCTH ABMXEHUS OpycKa M0 HAKIOHHOM IIIOCKOCTH; YCKOpPEHHs OpycKa IpU JIBHKEHUU T10
HAKJIOHHOM TUIOCKOCTH; YaCTOTHI U MEPUO/Ia KoJIeOaHUH MaTeMaTUUeCKOT0 MasiTHUKA; YaCTOTHI
U Teproja KoneOaHuil MpyKHHHOTO MasTHHUKA, MOMEHTAa CHWJIbI, ACMCTBYIOIIErO Ha phIYar;
paboThl CUJIBI YIPYTOCTH TPH MOABEME TPy3a C MOMOIIBI0 HEMOABUKHOTO OJi0Ka; paboThI
CHUJIBI YIIPYTOCTH TIPU MOABEME Tpy3a ¢ TOMOIIIBIO TTOJIBUKHOTO OJIOKA.

WccnenoBanmne 3aBUCHMMOCTH apXHMEIOBOM CHIIBI OT 00bE€Ma MOTPY>KEHHOW 4YacTH Tejla U OT
IJIOTHOCTU KUJKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI OT MAacChl T€Ja; CUJIbI TPEHUS
CKOJIBXKEHUSI OT CHJIBI HOPMAJIBHOTO JABJIEHHUS M OT POJia TOBEPXHOCTH; CHJIBI YIPYTOCTH,
BO3HUKAIOIIIEH B MPY>KUHE, OT CTEMEHU Aedopmanuu MpyKUHBI; YCKOpEeHHUs Opycka OT yria
HaKJIOHA HAMpaBIAIONICH; Mepuoaa (YacTOThl) KOJIEOAHWNW HHUTSHOTO MAATHHKA OT JITMHBI
HUTH; TIEpUO/Ia KoNeOaHUil MPYKUHHOTO MasTHUKA OT MAcChl Tpy3a U KECTKOCTU TMPYKUHBL;
MCCJIEIOBAHNE HE3aBHUCHMOCTU TEpHOAa KOJIEOAaHWU HUTSHOTO MAasTHHKAa OT MacChl Tpy3a.
[IpoBepka ycnoBusi paBHOBECHS pbluara

Qusuueckue a61eHUs 8 npupode: TPUMEPHI ABWKEHHS C PA3TUYHBIMU CKOPOCTSIMH B KUBOU M
HEXXMBOW TNpPUpPOAE, NEHCTBUE CHJIBI TPEHUS B MPUPOJE M TEXHUKE, MPHIMBBI U OTIUBBI,
nBrkeHne T1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, pblUaru
B TeJie YeJIOBEKa, BIUSHUE aTMOC(EpPHOro NaBJi€HMsI Ha XUBOW OpPraHu3M, IJIaBaHUE pPhIO,
BOCIIPUATHE 3BYKOB KHBOTHBIMH, 3€MJIETPSICEHUE, CEICMUUECKHE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea: CIUJIOMETP, NAaTYUKHU TOJOXKEHMS, PACCTOSHUS WU YCKOPEHUs,
JTUHAMOMETD, TTOAMIUITHUKY, PAKETHI, phIUar, MOIBYKHBIA M HETIOJBKHBIN OJIOKH, HAaKIIOHHAS
TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI, YCTPOMCTBO BOJAOIPOBO/IA,
TUIPABIMYECKUI Tpecc, MaHOMETp, OApOMETp, BBICOTOMEp, MOPIIHEBOl HAacoc, apeoMeTp,
9XO0JIOT, UCTIOJIb30BAHKE YIIBTPa3ByKa B OBITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OcHOBHBIE TOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTpOEHHUs BemiecTBa. Mogaenu
TBEPIOTO, KUAKOTO M Ta3000pa3HOr0 COCTOSHUU BemiecTBa. Kpucramnmdeckne u amop(HbIe




TCI1a

29 JIBuxkenne dactul BemiecTBa. CBSA3b CKOPOCTH JBHKEHHMS 4YacTHUIl C TEMIEpaTypoil.
bpoyHoBckoe nBmxenue, muddysus

2.3 CmaunBaHue U KallWUISIPHBIC SIBJICHUS

2.4 TerutoBoe pacluMpeHne U CoKaTUe

2.5 TermoBoe paBHOBECUE

26 Buytpennsist sneprus. Pabora u Tteruonepeaaya Kak CIOCOObl M3MEHEHHUS BHYTpPEHHEH
SHEPIruu

2.7 Buap!l Tennonepenaun: TEIIONPOBOIHOCTD, KOHBEKIUS, U3IIyYCHHE
HarpeBanue u oxnaxnaenue ten. KonnuecTBo TEmIoThl. Y AelIbHAS TEIIOEMKOCTD:

28 O=am(t,—1,)
3aKOH COXpaHEeHHMsI SHEPTUU B TEIIOBBIX Mpolleccax. Y paBHEHHUE TEIIOBOro OaiaHca:

2.9 Ql _|-(_j,_’}2 +..=0
Hcnapenune u koHaeHcauus. 3MeHeHHe BHYTpEHHEH SHEPrMM B IPOLIECCE HUCHAPEHUs U

2.10 KoHJeHcalu. KureHne >kuikocTu. Y aenbHas Teriora napooopasosanus: L = Q/m

2.11 BnaxxHocTh BO3tyxa
[lnaBnenune w kpuctamsanus. V3MeHeHHME BHYTpPEHHEH OHEpPruu TMpU IUIABJICHUU W
KpUCTAJUIM3alUU. Y JeNbHAs TEIIOTA TUIABJICHHUS:

2.12 2 Q

m

213 BHyTpeHHsIst SHEPTHsI CropaHust TOIUTHBA. Y IeNbHask TEII0Ta Cropanus Toruea: g = Q/m

2.14 [Tpuntmmne! pabote! TeroBbix aurareneil. KI1J[ TermoBoro apurarens
IIpakxmuueckue pabomoi
N3mepenne yAenbHOW TEIIOEMKOCTH METaUIMUECKOTO0 LMIIMHAPA; KOJIWYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOM KOMHATHOW TeMmmeparypbl (UKCUPOBAHHOW MAacChl, B KOTOPYIO OIMYIICH

215 HarpeTbli [WIMHJP; KOJMWYECTBA TEIUIOTHI, OTJAAHHOTO HArpeThiM IMWJIMHIPOM, IOCIHE
OTyCKaHWs €r0 B BOJy KOMHATHOH TeMIIepaTyphbl; OTHOCHUTEIHbHON BIAXXHOCTH BO3IyXa;
YAEIbHOW TEIUIOTHl IJIaBlieHUs Jbja. MccnenoBaHue WM3MEHEHUs TEeMIepaTrypbl BOJBI MPHU
Pa3IMYHBIX YCJIOBHSX; SIBJICHUS TEIJIOOOMEHA MPU CMEITMBAHUHU XOJIOJHOW U TOpSiYEH BOJIBI;
Ipolecca UCIapeHus
Qusuueckue A6NeHUsA 8 npupooe: TOBEPXHOCTHOE HATSXKEHHE W KaNWUISpHBIE SBJICHUS B

2.16 pHUpoJie, KPUCTAIUIBI B IIpHpoae, nznydenue ColHia, 3aMep3aHue BoJI0EMOB, MOPCKHE OpH3BI;
o0Opa3oBaHHE POCHI, TYMaHa, UHEs, CHEera
Texnuueckue ycmpouicmea: KalWUISPbl, IPUMEPHI UCIIOIb30BAHUS KPUCTAILIIOB, KMIKOCTHBIN

2.17 TEPMOMETp, MATYUK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIUICHHUS JIOMOB, THTPOMETPHI,
MICUXPOMET, MapoBasi TypOWHA, IBUTATE]Ib BHYTPEHHETO CTOPaHUs

3 OJIEKTPOMATI'HUTHBIE ABJIEHU A




3.1

DnekTpusanusd Teil. [[Ba Buja 3IeKTpUUEeCKUX 3apsioB

3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kyiona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa
34 OnekTpuueckoe mosie. Hanpspk€HHOCTH anekTpuueckoro mojst. [IpuHiun cyneprio3unuu
INEKTPUUYECKUX MOl (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu nsnektpuueckux 3apanoB. [leficTBHE 3JIEKTPUUECKOTO IOJISI HA JSJIEKTPUUYECKUE
3apsiabl. [IpOBOJHUKH U TUBICKTPUKU
[TocrosiHHBIN 51eKTpUYecKuil TOK. [lelicTBus anexkTpudeckoro Toka. Cuia toka. Hanpsokenue.
3.6 I=qg/t,U=A/q
DNEKTPUUECKOE COIIPOTUBIICHHE. Y AETBHOE 3IEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma a1 yuactka snektpuueckon menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHOE COeIMHEHNE TPOBOIHUKOB PABHOTO COITPOTHBIICHUS:
U=U:1=1+1.; Rzi.
_ “~ 2
CwmenaHHble COETMHEHUS! TPOBOIHUKOB
3.10 Pabota u momHoCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
2
3.11 O=I"-R-t
3.12 OmneiT Opcrena. MarHuTHOe TOJie TPSMOTO TPOBOJHHMKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIUAU
3.13 MarnuTHOe 1oJie TOCTOSIHHOTO MarHuTa. BzauMoieiicTBie MOCTOSIHHBIX MAarHUTOB
3.14 JelicTBre MAarHUTHOTO TOJISI HA POBOAHUK C TOKOM
3.15 Oneitel Dapanes. SBnenune snekrpoMarHuTHON MHAYKUuU. [Ipasuio Jlenna
Ipakxmuueckue pabomoi
N3mepenne 31eKTpUYECKOro CONMPOTUBIEHUSI PE3UCTOPA; MOIIHOCTU AIIEKTPUUECKOTO TOKA;
pabOTHI DIIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B TMPOBOAHUKE (PE3UCTOPHI,
3.16

naMnqua), OT HaIIPsXKECHHA Ha KOHIaxX IMPOBOAHHKA, 3aBUCUMOCTH COIIPOTHUBJICHUA OT AJIWMHBI
MPOBOIHHKA, MJIOIIAH €T0 MOTIEPEYHOTO CEUEHUS U YIEIbHOTO COPOTHUBIICHHUS.

HpOBepKa nmpaBujia AJid SJICKTPUUCCKOrO HAIPSXKCHUA IMPU MOCIEA0OBATCIIBHOM COCIWHCHHUNU
MPOBOJHMKOB; TpaBUjia AN CHJIBI DJIEKTPUYECKOTO TOKa MpPHU MapajielbHOM COSIMHEHHU
MIPOBOJTHUKOB (PE3UCTOPHI U JTAMIIOYKA)




Dusuueckue AGNEHUS 8 npupoc)e.‘ QJICKTPHUYCCKUC SBJICHUA B aTMOC(I)Cpe, SJICKTPHUYICCTBO

3.17 JKUBBIX OPraHU3MOB, MarHUTHOE IoJie 3eMIH, Apeiid MOII0COB, pOJIb MATHUTHOTO MOJS IS
JKU3HM Ha 3eMJie, MOJSIPHOE CUSTHUE
Texnuueckue ycmpouicmea: 3IEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTaT, CUETYUK
318 AIEKTPUUYECKOI SHEpruu, AIIEKTPOOCBETUTEIBHbBIE puoopHI, HarpeBaTeJbHbIE
ANIEKTPONPUOOPEl  (MIPUMEPHI),  AICKTPUUYECKUE  MPEHAOXPAHUTENH,  DIIEKTPOMArHUT,
AJIEKTPOABUTATENb IOCTOSHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKA
3.19 OnekTpoMarHuTHbie BOJHBL. [1Ikana 35eKTpoMarHuTHRIX BOJTH
3.20 JIyueBas monens cBera. [IpsmMosHeEiHOE pacIpOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkasno
3.22 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETa
3.23 Hucnepcus cBeta
3.24 JIunza. Xon nydeit B munH3e. PoKycHOE paccTosiHKe JTMH3bL. OnTryeckas cuia iuusel: D = 1/F
3.25 ['na3 kak ontudeckas cucrema. OnrTuyeckue mpudopsl
Ipakxmuueckue pabomul
H3mepeHne onTUYecKor CUIIbI COOMparoIiel JTMH3BL, (POKYCHOTO pacCTOSHUS COOUparoIIei
JIMH3BI (II0 CBOWCTBY paBEHCTBA pa3MepOB MPEAMETa U U300paKeHUsI, KOI/ia IIPeIMET PACIIONIOKEH
3.26 g gpoitHoM dokyce), mokaszarens NpeIOMICHHS CTEKIIa.
HccnenoBanue cBOicTBa M300paKCHHS, MOJTYYCHHOTO C TOMOINBIO COOMpPAOIICH JTUH3HI;
U3MEHEHHUs (POKYCHOTO PACCTOSIHHSI IBYX CJIOKCHHBIX JIMH3; 3aBHCHMOCTH YIJla MpPEIOMIICHHS
CBETOBOI'O JIy4a OT YIJIa MaJIeHUs Ha IPAHULE «BO3/1yX — CTEKIIO»
3.27 Qu3zuueckue asnenus 6 npupode. 3atMmenus Conuua u JIyHsl, 11BeTa TeJ, ONTUYECKUE SIBICHUS
B atMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
3.28 Texnuyeckue ycmpoticmea: OYKU, IEPUCKOII, PoToaNmapaT, ONTHIECKHE CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, Oeta-, ramma-u3nydenus. Peakiuu anbda-u Oeta-pacnana
4.2 OmnsiTl Pesepdopaa o paccesauro anbda-gactuil. [Inanerapuas mogens aToma
4.3 CocraB atroMHOTO sigpa. M30TOMNbI
4.4 [Tepuon monypacnaaa aTOMHBIX SIAEP
4.5 SAnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MacCOBOTO UHCEN
Qusuueckue s6NeHUA 68 Npupooe: €CTECTBEHHBIH PaJHMOAKTUBHBIA (DOH, KOCMUYECKHE Jy4H,
4.6 PaIMOAaKTUBHOE M3TyYEHUE TPUPOTHBIX MUHEPAJIOB, IEUCTBHE PAIMOAKTHBHBIX U3TyUYCHUA Ha
OpraHu3M 4YeJIOBEKa
4.7 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIMBUIyalbHBIA O3UMETp, Kamepa BuiibcoHa,

AACpHad SOHEPreTuka



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

7 KIIACC

®usuka, 7 kinacc (6a3osiif yposens) // [leprimkun .M., UBanos A.1. AO
«H3narensctBo IIpocBemenuer, 2023 r.

8 KUIIACC

®dusuka, 8 kiacc (6azosslil yposens) // Ileppimkun .M., UBanos A.1. AO
«M3narensctBO [Ipoceemenue», 2023 r.

9 KVIACC

®dwusuka, 9 kinacc (6a3osiit yposens) // [lepoimkun .M., I'ytauk E.M.,
NBanoB A.U., [lerpoBa M.A. AO «M3narensctBo IIpocBenienuer, 2023 r.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

7 KIIACC

1. ®epepanbHblil 'ocy1apcTBEHHBII 00pa30BaTEIbHBIN CTAHAAPT OOIIETO
ob6pazoBanus (PI'OC O0O0). - M.: [Ipocsemenne, 2021 r.
[TpumepHBIE TPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl. - M.:
IIpocgemienne, 2021 r.

N

3. AranoB A. B. ®u3uka BOKpYT Hac: KaueCTBEHHbIE 3a]]a4M 10 (pusuke /
A. B. AranoB. — M.: J/lom neparoruku, 1998 r..

4. Bytsipckuii . A. DkcriepuMenTanbHble 3a1auu 1o ¢pusuke/ I'. A.
byteipckuii, FO. A. Caypos. — M.: [Ipocsemienue, 1998 r..

5. Kupuk JI.A., ®usuka-7, caMOCTOSITEIIbHBIE M KOHTPOJIbHBIE PAOOTHI. —
M: «Mnekcay, 2014 r.

6. Kabapaun O. ®@. 3agauu o ¢usuke / O. ®. Kabapaun, B. A. Opnos, A.
P. 3uns0epman. — M.: Jlpoda, 2014 t.

7. Tlepwikun A.B., I'ytauk E.M. ®usuka. 7 knacc. — M.: Ipoda, 2017

®usuka. Tectol. 7 knacc (aBropel: H. K. Xannanos, T. A. XanHaHoBa).

©

9. ®usuka. CaMOCTOSTEIbHBIC U KOHTPOJIbHBIC paOOTHI. 7 Kiacc (aBTOPHI:
A. E. Mapomn, E. A. Mapon). — M.: Jlpoda, 2016



10.®usuka. Jlunaktuueckue marepuaisl. 7 kiacc (aBTopsl: A. E. Mapon, E.
A. Mapon). — M.: [Ipoda, 2014

11.®uzuka. Jlnuarnoctuueckue padotsl. 7 kiacc (aBropsl: B. B. [llaxmaTtoBa,
O. P. lledep). — M.: Jlpoda, 2017

12.®usuka. COOpHUK BOMPOCOB U 3a1a4. 7 kiacc (aBTopsl: A. E. Mapom, E.
A. Mapon). — M.: lpocda, 2017

8 KUIACC

1. ®denepanbublii ['ocymapcTBEeHHBIN 00pa30BaTEIbHBIN CTaHAAPT OOIIETO
obpazoanus (PI'OC O0O). - M.: Tlpocsemienue, 2021 .

2. IlpuMepHbIe MpOrpaMMbl OCHOBHOTO 0011Ier0 00pa3oBaHus. - M.:
[Ipocsemenne, 2021 r.

3. Kupuk JILA., ®usuka-8, caMoCTOsITeIbHbIE U KOHTPOJIbHBIE paOOThI. — M:
«Hnekcay», 2014 r.

9 KJIACC

1. ®enepanbubliit ['ocynapcTBeHHbBIN 00pa30BaTEIbHBIN CTaHIAPT OOIIETO
obpazoBanus (PI'OC OOO). - M.: Tlpocsemienue, 2021 T.

2. IlpumepHbIe MpOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus. - M.:
[Ipocsemenne, 2021 r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

7 KIIACC
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http://somit.ru
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MATEPHAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

YYEBHOE OBOPYJTOBAHHME

1) AMITEPMETPBI JIABOPATOPHBIE

a) AmnepMeTp ¢ npenenaom usmepeHus 2 A u uenoit nenenus 0,1 A/nen;
0) AmniepMmetp ¢ ipeaesnom usMepenust 1 A u uenoit nenenus 0,02 A/gen.
2) BOJIbTMETP JIABOPATOPHBIN

[TocTostHHBIN TOK, Ipenen u3Mepenus 6 A, uena nenenus 0,2 B.



3) MUJUJIMAMITEPMETP [TIOCTOSAHHOI'O TOKA C HYJIEM B IEHTPE
[KAJIbI

5-0-5mA mm 50 - 0 - 50 mMA.

4) BECBI PBIYAXHBIE JIABOPATOPHBIE C HABOPOM T'UPh:

5) AMHAMOMETPHI IABOPATOPHBIE

a) Jlunamometp c nmpenenom n3mepenns 4 H (5 H) u nienoii nenenus 0,1 H/gen
0) JlunamomeTtp ¢ npenenom umepenus 1 H u nenoit nenenus 0,02 H/nen

6) MEPHBIN [IMJIMH/IP C HOMUHAJIbHOM BMECTUMOCTBIO 250 MJT
7)BAPOMETP-AHEPOU/I

8) MAHOMETP XXUJIKOCTHBIN OTKPBITHIM JEMOHCTPALIMOHHBIN
9) KOMIUIEKT TEJIEXEK JIETKOITOJIBNXXHBIX

10) HABOP «BAHHA BOJIHOBA 1»

11) BEAEPKO APXUMEJIA

12) MAIIIMHA BOJIHOBAA

13) HABOP TEJI PABHOM MACCHI 1 OFBEMA

14)I[TPUBOP I AEMOHCTPALIMU JABJIEHUA B XXKUJAKOCTHU

15) PBIYAT IEMOHCTPAITMOHHBINA

16) COCY Ibl COOBIIAIOIIMECH

17) TPUBOMETP IEMOHCTPAIIMOHHBIN

18) ITPUBOP I NUCCIIEJOBAHWA PABHOYCKOPEHHOT O
JBWOXEHUA

19) TepmMoMeTpsI 1151 pOBeeHUS Jab0paTOPHBIX PaboT

20) HABOP INOABMXXHBIX 1 HETIOABNKHBIX BJIOKOB

21) HIIPUBOP JJ1 NJTIOCTPALIMU TEMCTBHUS 3AKOHOB
COXPAHEHUA ITPU COYJAPEHUU IIIAPOB

22) HABOP ITPYXKH

23) ITPUBOP JJ11 JEMOHCTPAILIMN TEITJIOTIPOBOJHOCTHU

24) HTAJIMHAPBI CBUHIIOBBIE C BUHTOBBIM ITPECCOM

25) KanopumeTtpsbl

26) HABOP JIA NU3YUYEHUA 3AKOHOB ITOCTOAHHOI'O TOKA

27) QJIEKTPOMETPHI C ITPUHA JJIEXKHOCTAMU

28) ITAJIOYKU N3 CTEKJIA 1 S5BOHUTA

29) HABOP MATHUTOB

30)CTPEJIKM MATHUTHBIE HA LIITATUBAX

31) DJIEKTPOMATHUT PA3BEOPHBIIA

32) KOMILJIEKT JUIS1 UBYUYEHU ST CBOMICTB DJIEKTPOMATHUTHBIX
BOJIH HA BA3E 'EHEPATOPA 430 MI'u



33) HABOP JIEMOHCTPAITMOHHBIN «"TEOMETPUUYECKAS OITTUKA»
34) HaGop 115t u3ydeHus TIaBaHUs Tel

35) Monenp pakeTsl

36) Mojenb TEII0OBOrO ABUTATENs

37) ManomeTpbl

38) BoxnoBas maimHa

39) Ucrounuku nutanus 4B

40) Habop nabopaTopHbIii 1151 U3y4EeHHsI TOCTOSTHHOTO TOKa
41) Habop rpy3os

42) Tpauncdopmarop

43) I'enepatop 3ByKOBOI

44) HaGop KOHJEHCATOPOB

45) HabGop pe3uctopos

46) Peoctatst 10 Om

47) IlomocoBoit MarHuT

48) HoytOyxk

49) IIpoektop

50) Ommertp

51)Hab6op nocyasl

52)

OBOPYAOBAHMUE /UIA ITPOBEAEHUSA TABOPATOPHBIX,
MPAKTUYECKHUX PABOT, IEMOHCTPALIUM

OO6opynoBaHue KaOMHETa

1 Jlocka yueOHast MarHuTHas 2
2 .Croun yuurenbckuit |

3. CTton neMOHCTpalMOHHbIN |
4. Cryn yuurenbckuil 1
5.1Ixad 5

6 Cton yueHnueckuii 16

7 .Ctyn yyeHnyeckuit 32

8 .IlpaBuia mo TexHuKe OE30MaCHOCTH MPH BHITIOJHEHUHN J1ab0paTOpHOI
paboTsr 1

9. HoytOyk 1

10. ITpoekrop 1

11. MOV 1



