PABOYAS ITPOT'PAMMA 11O ®U3UKE
7-9 kiaaccwl

MNOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa 1o (Qu3MKE Ha YypOBHE OCHOBHOTO OOIIEro OO0pa30BaHUsA
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOM MpOrpamMmbl, NPEICTaBICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «DOusukay.

ConmepxaHue mporpaMmbl IO (U3MKE HaNpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYYAIOIIMXCS M OpraHMU3alfi0 H3y4eHUs
Gu3MKN Ha NAEATEIbHOCTHOM OcHOBEe. B mporpamme mo (u3MKe y4UUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00ydeHus, a TakKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COICpP)KAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[TporpamMmma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIOTHEeH, acTpoHOMUEH H  (U3UYCCKOU
reorpaduel, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYI0O KapTHHY MHpa,
NpeloCTaBsieT HauboJiee SCHble O00pa3lbl MNPUMEHEHHS HAyYyHOTO METoja
MO3HAHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TMPEIANOJaracT OBJIAJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OILICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMSI;

e UHTEPIPETHPOBATh  JIaHHbIE M HCIOJIb30BATh  HAy4HBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.



[lenn wsyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B KoHueniuu mnpenojaBaHus ydeOHOro mnpeamera «Dusnka» B
oOpa3oBaTenpHBIX opraHu3auusx Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  00I11€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPXKAEHHONW pelICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).

Hean uzyuyenus Gpusuku:

e TMpuoOpeTeHHWEe HUHTEepeca W CTPEMJICHUS OOYyYalolUXCsi K HaydyHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUI O HAYYHOM METO/IE O3HAaHU U (POpMUpOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAY4YHOTO MHUPOBO33PEHHS KaK pe3yibTara HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKHU;

e (opMupoBaHUE MPEJACTABICHUN O ponu (U3UKH IS Pa3BUTUSI APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE  TMpPEACTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuiei
npoeCCHOHAIBHON JICSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, IMOJATOTOBKA K
JanbHEeHIeMy 00y4eHUIO B 5TOM HapPaBJICHHUH.

JocTuxeHre 3TUX IeJed MmporpamMMmbl Mo (PuU3MKEe Ha YpPOBHE OCHOBHOIO

o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

e TmpuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
MCIIOJIb30BaHUEM MOJYUYCHHBIX 3HAHUM;

e OCBOCHME METOJOB pEIICHUS TMPOCTEUIINX PACUETHBIX 3aJay C
UCIIOJIb30BaHUEM buznuecKux MOJIENEH, TBOPYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHEC YMEHUU HAOJIFOMATH MPUPOIHBIC SBICHUS M BBITTOJHSITH OIBITHI,
JabopaTtopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOEHHE TPUEMOB pabOTHI ¢ MHpOpPMAIUEH (PUINIECKOTO COIEpKAHUS,
BKJIIOUYask UH(POPMAITUIO O COBPEMEHHBIX JOCTHKCHUSAX (DU3UKH, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOpMAIIHH;

e 3HAKOMCTBO cO cdepamu MPoPECCUOHATHHON NEeITeTbHOCTH, CBSI3aHHBIMU
C (UBNKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKCHUSIX (DU3UIECKON HAYKH.



Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeZEN0), B 8
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 gaca B HeJeIIO).

[Ipennaraemplii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUYUTEINb JIeJaeT BHIOOp MPOBEICHUS
7a00paTOPHBIX PabOT M ONBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
OoOy4JaronmMxcs, Cucka HKCIEPUMEHTATIBHBIX 3a/laHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KAOIIEro MUpa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3NYECKHUE SBICHU:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelWyuH. PuUznyueckue
npubopsl. [lorpemHocts u3mMepeHnit. MexxayHapoHasi CUCTEMa €IMHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EcTecTBEeHHOHAy4YHBIII METOJl TMO3HaHWA: HAOIIOJEHUE, TOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIB)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabogaeMoro apieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHWuecKue, TEIUIOBbIE, JJIEKTPUUYECKHUE, MAarHUTHBIE, CBETOBbBIE

SIBJICHHUS.
2. dusznyeckue nNpuOOPHI U MPOLEAYypa NPSIMBIX U3MEPEHHUI aHAJIOIOBBIM H
U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue HeHbI JEISHUS IKaIbl U3MEPUTEILHOr0 Npudopa.
N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TeTa.
Omnpenenenue pa3sMepoB MaJIbIX TeJ.

ok WD

N3mepenue temmeparypbl NPy MOMOIIHM XHUIKOCTHOIO TEPMOMETpa H
JIaTYUKA TEMIIEPATYPHI.
6. IlpoBeneHue uccinenoBaHus MO MPOBEPKE TUIOTE3bl: JAIBHOCTH MOJETA
mapuka, MyImeHHOT0 TOPU30HTAILHO, TeM OOJIbIle, YeM OOJIbIIIe BHICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIONINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JIBmxenne wyactui BemiecTBa. CBS3b CKOPOCTH ABWKEHHUS YaCTHIl C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJBIX
(kpuctamnmyeckux) Tesl. B3anMoCBsA3b MEXJy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BO/JIbI.

Hemoncmpauuu.

1. HaGmronenne 6pOyHOBCKOTO IBUKEHUS.

2. Habmonenue muddysumn.



3. HaGmionenue  siBneHUN,  OOBACHAIOMIUXCS  MPUTHKCHUEM — WIH
OTTAJIKMBAHUEM YACTUI[ BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. Onenka pauameTpa aroMa METOJAOM psioB  (C  UCIOJb30BaHUEM

dboTtorpaduii).

2. OnbIThI IO HAOJIOICHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.

3. OnbIThI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKECHHUSL.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUS.

SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUsI CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuina ynpyrocTé M 3aKOH
['yka. 3MepeHue CUIibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHUE TITOTEHUS W CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIC U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HabGnronenue siBjeHUST HHEPIIHUH.

Hab6nronenne n3MeHeHnsi CKOPOCTH MPU B3aUMOJICUCTBUM TEJL.
CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TE.

CnoxeHue CUJl, HallpaBJICHHBIX 10 OJTHOM MPSIMOM.

S

Jlabopamopuvie pabomul u onvimaol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABUKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbXEHUs OpycKa WIM IIapuKa Mo
HAKJIOHHOU INIOCKOCTH.

3. Omnpenenenue MIIOTHOCTHA TBEPAOTO Tea.
OnpIThl, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTshKeHUs (aedopMaiinn)
IPYKUHBI OT IPUIIOKEHHON CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJNAMH, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3yIIHOM 00o0souku 3emiu. OmnbiT Toppuuermmu. M3mepenue armochepHoro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuOops! 17151 U3MEPEHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTBD JABJICHMS ra3a OT TEMIIEPATyphI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOCHEPHOTO JABICHUS.

AU S o e

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€JIa U TUIOTHOCTH KHUJKOCTH.

=

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcioBue minaBaHus TN IUIABAHUE WM ITOIPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIAKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. MccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIe OT 00bEMA MOrpyKEHHOU B
JKUJIKOCTh YaCTH Tea.

2. OmpeneneHue BHITAJKUBAIOMICH  CWibL, JEWUCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEU HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITUIKABAIOMIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
JKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHWe apeoMeTpa UM KOHCTPYMPOBAHUE JIOAKM U
OIpEJICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTH. JHeprus.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECUS phlyara K OJIOKY.



«3onoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTnueckas M MOTEHIMAIbHAs 3HEPIUS.
[IpeBpalilieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Onpenenenue paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBJKEHHUM Teja

110 TOPU30HTAIBHON MIOBEPXHOCTH.
HccenmenoBanne ycioBHil paBHOBECHS pblyara.

3. Msmepenue KII/] HaKTOHHOM IIOCKOCTH.

M3yyeHue 3aK0Ha COXPaHEHUsI MEXaHUYECKOM DHEPTUN.

8 KIIACC

Pa3zpneu 6. TeruioBbie iBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE T10JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, XKUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKATHE.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Terionepeaaya 17} COBEpULICHNE paboThI. Bunsl TEIJIONEPEAAYH:
TEIUIONPOBOAHOCTD, KOHBEKIIUS, U3IyYEHHE.

KonudectBo TemoTsl. YaenpHas TEMIOEMKOCTh BeIecTBa. TermiooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TerloBoro Oananca. IlmaBineHue w
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanusa. Mcnapenue. Kunenue. YnaenbHasi Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHUSI.

BnaxnHocTh BO3ayXa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunuuner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpAaHEHMs U MPEBPALEHUS SHEPTUHU B TEIJIOBBIX IPOLIECCAX.



Jemoncmpayuu.

1.

wok v

A SR

HaGnronenre OpoyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysun.

HabmoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
Habmro1eHue TemmoBoro pacuupeHust Tedl.

V3meHenue naBieHWs Ta3a MpU U3MEHEHWH O00BhEMa M HArPEBaHWM WA
OXJIXKICHUU.

[TpaBuiia u3MepeHHs TEMITEPaTypHhI.

Buner Teronepenadm.

OxJtaXxJieHue pUu COBEPIIICHUHN PadOTHI.

HarpeBanue npu coBepIIeHNH paOOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

. Habmonienue xumnenus.

. HabnroieHue nocTostHeTBa TEMIEPATyphl MPH TUIaBICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

l.
2.
3.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MTPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB OBAPEHHOM COJIM MJIH caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue JaBieHUs BO3yXa B Oa/JIOHE HITIPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro
00bEéMa M HArpeBaHUS WA OXJIAKICHHS.

[IpoBepka rUnMOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
TeruIonepeaaYr ¥ paboThl BHCITHUX CHJI.

HccnenoBanne SBICHUS TEIUIOOOMEHA TP CMEIIMBAHUK XOJIOTHON M
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJIOW  IIpHU
TEII000MEHE C HarpeThiM METAJUTMYECKUM [UITHHIPOM.

10. OnipeneneHue yaenbHON TEMIOEMKOCTH BEILIECTBA.

11.

I/ICCHGI[OBaHI/Ie Imponeccca uCIIapCHUA.

12. OnpeﬂeneHI/Ie OTHOCHUTEJIbHOW BJIAKHOCTH BO3AyXa.

13.

OHpC,IIGJIGHI/IG y,ZleJILHOﬁ TCIIOTHI IIJIABJICHHUA JIbAA.

Pa3znen 7. diekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsaoB. B3aumonenicTBue
3apsOKEHHbIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apSJI0B U PACCTOSTHUS MEKY TEIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpunHimn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKuX 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BemecTBa. 3akoH Oma
o ydactka uend. llocnegoBarenbHoe W mapauieNibHOE — COCIMHEHUE
MPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUUECKOro ToKa. 3akoH JDxoyns—JleHa.
DneKTpudecKre Ienu U MOTPEOUTENH IIEKTPUIEeCcKor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHuTHl.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE JJISl KU3HU Ha 3eMIIe.
OnbiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. M CMoyib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apajnes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMU. [TpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.
JIBa poaa 3JIEKTPUUYECKUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAsT MHAYKITHS.
3aK0H COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpoBOAHUKY U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B JKUJIKOCTH.

. 'a30Bb11 pa3psa.
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. I3MepeHne cuitbl TOKa aMIIEPMETPOM.
. I3MmepeHnne 3J1eKTpUIeCKOro HaNpsKEHUs. BOJIBTMETPOM.
. PeocTar u mara3uH CONpOTUBIICHUN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JIEKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajnes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

S kW

10.
11.

12.

13.

14.

15.

16.

OnpiThl MO HAONIONCHUIO DJCKTPU3AIMM TeI HWHAYKIWMEH U MpHU
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBHUS JJIEKTPUUYECKOTO TMOJISI HA MPOBOJAHUKU U
JARJICKTPUKH.

COopka u mpoBepka paboThI MEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHUE CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HaMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Ye€pe3 pPe3UcTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [ CWIbl TOKa MPU MAPAIEIBHOM COEIUHEHUHN
pE3UCTOPOB.

OmnpeneneHue padboOTHI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pes3ucrope.

HccnenoBanrie 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3yuyeHre MarHUTHOTO TMOJSl MOCTOSIHHBIX ~ MAarHUTOB TPU  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITBI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI  B3aUMOJEUCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. I3ydueHue 1elcTBUS MarHUTHOTO I10JIS1 HA IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 n3yueHue paboThl 3JE€KTPOABUTATES.

20. U3mepenue KII/ a5ekTpoaBUTaTenbHON YCTAHOBKH.

21. OOBITBI TIO MCCJENOBAHUIO SIBJIEHUS SJEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KNIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBwkeHHE. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIUMHEHHOE
nBvkeHue. HepaBHoMmepHOe npsiMmosMHENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE NpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u wactora oOpalleHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr Bokpyr Connua. IlepBas kocmumyeckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOukU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMin. [loTeHIManbHas sSHeprus cxaTtoi npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HaOmroneHne MEXaHUYECKOTO JABMKEHUS TeJla OTHOCUTEIBHO PA3HbIX TEJ

OTCYETA.



S vokw

9.

10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPACKTOPUI JBUKEHHUS OJHOTO M TOrO ke Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHHI, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H© YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHEeTa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBUH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HabnrogeHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUX IPU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU NP ABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIW TIPU PABHOYCKOPEHHOM JIBMXKEHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS Kak psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

Hccnenoanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrue pabOThl CHJIBI  YOPYrOCTH NOpH  THOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHune 3aKk0Ha COXpaHEHUsI SHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MpH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxaeHnsle — konebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. IIpomonbHble U
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmonenune koneOaHWil Tel MOJ JEHCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.
PacnpocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopmﬂe pabomul u onvimaol.
1. OmpeneneHue 4YacTOoThl M MepHoja KojeOaHMH MaTeMaTH4eCKOro
MasTHHUKA.

2. OmnpeneneHue 4acTOThl U NEPUOJIa KOJEOaHU NPYy>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH NEpHOIa KOJIEOAHUM MOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HWccnenoBanue 3aBUCUMOCTH MEepHoa KoeOaHU Mpy>KMHHOTO MasgTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBHUCHUMOCTH TEpHoJia KoieOaHul rpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmpITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOJIHOTO MaJeHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoMCTBa
AIEKTPOMArHUTHBIX BOJH. [llkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOHCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuHelriHoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHKpPOCKONIa M Tejeckoma. [7a3 Kak onTrudeckas cucrtema. bIH30pyKoOCTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxkenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JTnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

9. Ilpunuun nefictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Mopens riasa.
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11. Pa3noxxenne 6eoro cBeTa B CIIEKTP.

12. Ilomydenne 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHne 3aBHCHMOCTH YIJIa OTPaXEHHUS CBETOBOTO Jy4ya OT yrja
aJICHHUS.

2. V3ydeHwne xapakTEepUCTHK N300PAKECHUS MPEAMETA B TIIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
NaJCHUS HA TPAHUIIC «BO3TyX—CTEKIION.



4. Tlomydenne n300pakeHUI C ITOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. ONBITHI 1O Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

OnpITHl 1O BOCHPHUATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUU Yepe3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NMoroeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uziaydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. HM3zoronmsl. PaanoaxtrBHBIE
npeBpaienus. [lepron nomaypacmnana aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX saep. CBsA3p Macchl W 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CnexTphl pa3IMYHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Perucrpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOILYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CIUIONIHbBIX U IMHEUYAThIX CIEKTPOB U3 TyUCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE SHEPTUU YACTHUIBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3MepeHue painoakTUBHOTO (oHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh TIPEAHA3HAYEH JJIs1 CUCTEMAaTHU3aluu
U 0000mIeHWS  TPEIMETHOTO  COACp)KAaHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHHUH BCETO Kypca (U3HKH, a TAKXKE JJIA MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIINX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NESATETLHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHupyeTcs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
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SBIICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJy4YEHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAJIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszesia peaau3yercs
3a Ccuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEAJIaracTCs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pAaclO3HABaTh M HAYYHO OOBSICHATH
¢uznyeckue BICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAyUYHbIE METOJIbI UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIEE BaXHBIX JIOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs
y oOyuaromerocss Oynyt cdopmupoBanbl ciaenyiomue JIMUHOCTHBIE
PE3YJIBTATDI B uactu:
1) naTpMOTHYECKOr0 BOCTIMTAHUSA:
- NPOSBJICHUE MHTEpPECAa K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKOU
bu3nuecKoil HayKu;
- IICHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
- TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXXJIEHUU OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX MNPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHKECHUI
busuKy;
- OCO3HAHME BAXHOCTU MOPAJIBHO-3TUYECKUX MPUHILMIOB B JEATEIBHOCTH
YYEHOT0;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMS
- BOCHPHATHE OCTETHYECKUX KauyecTB (U3MUECKOW HAyKH: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
- OCO3HAHME IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaJKHEUILIEW COCTABISIOMIEH KYJIbTYPHI;
- pa3BUTHE HAy4YHOW JHO0O3HATENHHOCTH, HMHTEpeca K HCCIEA0BATEIbCKON
NEATEIIbHOCTH;
5) popMupoBaHUA KYJbTYPbI 3I0POBbS M SMOIUOHAJIBLHOIO 0JIArOMOJIyYHS:
- OCO3HaHUME IIEHHOCTH Oe3omacHoro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH TIpaBWil O€30MACHOrO TMOBEJICHUSA Ha
TpaHCTIOPTE, HA JOpOTax, C JJICKTPUYECKUM U TEIUIOBBIM OOOpYJOBaHHUEM B
JIOMAITHUX YCJIOBHSIX;
- ¢(hOpMUPOBAHHOCTH HaBBIKA pedIeKCHH, MPU3HAHUE CBOETO IIpaBa Ha OIIMOKY U
TaKOIo K€ MpaBa y APYroro 4ejoBeKa;
6) TPy10BOr0 BOCIIUTAHUS:
- AKTUBHO€ Yy4YacTM€ B PEIICHUU NPAKTHUYECKUX 3ajad (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHu3ali, ropoja, Kpas) TEXHOJOTHYECKOW M COLUaIbHON
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIe U (PU3NYECKUX 3HAHU;
- UHTEpeC K MPAKTUYECKOMY U3Y4EeHUIO Mpodeccuil, CBI3aHHBIX C (PUUKON;
7) 3K0JIOrH4eCKOro BOCIIMTAHMS



- OpUEHTAIUs HA TPUMEHEHNEe (PU3NIECKUX 3HAHUN ISl PEIIeHUs 3a/1a4 B 00J1acTh
OKpYXaIEl Cpeabl, IUIAHUPOBAHUA TNOCTYIIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICICTBUN [T OKPY’KAIOIIEN CPEbI;

- OCO3HaHHME TJ00AIbHOTO XapakKTepa JKOJOTUUYECKUX IMpoOdJieM U TyTed HX
pelieHus;

8) aganTauMu K HM3MEHAKIIUMCH YCJIOBUAM COUMAJIBLHOM U NPHPOIHOM
cpeasbl:

- MOTPEeOHOCTh BO B3aMMOJICHCTBUU IIPHU BBIMIOJIHEHUH MCCIIEAOBAaHUN U MPOCKTOB
(bu3uYeCKOl HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSAM JIPYTHX;

- TIOBBIIICHWE YyPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUUYECKYIO
JIEATEIILHOCTD;

- MOTPEOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4HUCJIE (POPMYIHPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

- OCO3HaHHME Je(PUIMTOB COOCTBEHHBIX 3HAHUUW M KOMIIETEHTHOCTEH B 00JIaCTH
du3uKy;

- IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUU HOBBIX (PM3UUECKUX 3HAHUM;

- CTpEMJICHUE aHAJIU3UPOBATh U BBISBIATH B3aMMOCBSI3U MPUPOJBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

- OIICHKAa CBOUX JICMCTBUH C Yy4E€TOM BIMSHMS Ha OKPYXKAIOIUIYIO Cpeny,
BO3MOYKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI
B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 006pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeAMeTHbIE
pe3yJbTaThl, BKIIOUYAIOIINE TO3HABATEIbHBIE YHUBEPCATIbHBIC YUCOHBIC ICUCTBUS,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHBbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaAIbHbIC YI€OHBIC ICUCTBUS.
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble JJornueckue aelcTBUA:
e BBISBIATHL M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(siBNIEHU );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHUS U CpaBHEHUS,
e BBISBIIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUUS B paccMaTpUBaeMbIX (haKkTax,
JAHHBIX U HAOFOACHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;
e BBIABJISATh NMPUYMHHO-CJICACTBEHHBIC CBS3U TPU H3YYCHUH (PU3NIECKUX
SABJICHUN U MPOIECCOB, JE€IaTh BBIBOJIbI C UCIIOJIb30BAHUEM JIE€YKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBS3SX
(bu3HYECKUX BEJIUYUH;



CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (u3nueckoin
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nYeCKUi IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIETOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSATh Pa3IUIHBIC METObI, HHCTPYMEHTHI U 3aIPOCHI TP TIOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPEMIOKEHHOU Yy4eOHOU
(bu3nYeCKOM 3a7a9H;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYI0 (GOpPMY TIPEICTaBIICHUS
uHDOpMaAIlUU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMU
CXeMaMH, IrarpaMmmMamMu, HHOU rpauKoi 1 1X KOMOWHAIIUSMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOZ€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYHIECTBY 0OCYX AaeMOM TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pPELICHUE 33Jaud U MOAJAep KaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;

COMOCTAaBIISATh CBOM CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
nuanora, OOHapyXUBaTh Pa3IMuMe U CXOACTBO MO3HIIMIM;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABISATh PE3yIbTAaThl BHIIOIHEHHOTO (PU3NUYECKOTO OMBITA
(3KCTIEpUMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHMMaThb W MCHOJb30BaTh  NPEUMYIIECTBA  KOMaHIHOM U
UHAMBUAYAIbHON paOOThl MPH pPEIIEHUH KOHKPETHOW (PHU3ndYecKon
po0JIeMBl;



NPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIKEHHMIO: paclpeiessaTb poyd, 00CYXIaThb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAINpABICHUIO M KOOPAUHHUPYS CBOU JAEUCTBHUS C JAPYyTUMHU
YIEeHAMH KOMaHbL;

OLICHMBAaTh Kadye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBHS
Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  pEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
TpyIIoNn);

CaMOCTOSITENTHO COCTaBJISATh AITOPUTM pelIeHUsT PU3NIECKON 3a1aul WIH
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpejlaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJICKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS]) Ppe3ysbTaToB
NeSITeJIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JPYroro 4eloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTrOTo;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (HU3NIECKUX 3aa4 UK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.

MHNPEJIMETHBIE PE3YJIBTATBI
K xoHniy oOyuenust B 7 kjiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
OTpaXkaroT cHOPMHUPOBAHHOCTH Yy OOYHAIOIINUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJIICHUS,
HaOOIeHNE, SKCIIEPUMEHT, MOJENb, THUIOTe3a, €AWHMIBI (PU3UIEeCKHX
BEJIMYMH, aTOM, MOJIEKYyJIa, arperaTHble COCTOSIHHS BemiecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWUYECKOe JABMKEHUE (paBHOMEPHOE,



HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAECUCTBYIOIIAS
cwma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWKEHUE, HWHEPLUs,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHusl, Tepeadya JaBiCHUA TBEPABIMU TelaMH, >KUIAKOCTIMH U
razamyd, atMocdepHoe JaBlieHWEe, IUIaBaHUE Tel, MpeBpalleHHUs
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHHE HM3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpYXalollleM MHpE, B TOM 4HcIe (PU3UUYECKUE SIBICHUS B MPUPOJE:
OpPUMEPHI JIBWKCHHUS C Pa3UYHBIMH CKOPOCTSIMH B JKUBOW U HEXHBOU
npupojsie, ACUCTBHE CUJIbI TPEHHs] B IPUPOJE U TEXHHUKE, BIHSIHUE
aTMoc(epHOro JaBICHUs Ha KUBOW OpraHW3M, IUIaBaHHUE PBIO, pblYyard B
TEJI€ YEeJIOBEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISATh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NUYECKUE SBICHUS, UCIIOJIb3YS
dbu3nYecKkrue BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIa TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOIHOCTh, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHAST JHEPTus), MPU ONUCAHUM TPABUIHHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCTHOJB3YEeMBIX  BEJIHYMH, UX
0003HAaYEHUsI M €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpapUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cuil (BAOJL OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ MpPaBWJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHU4eCKOU
SHEPruM, TpPU DTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMKChIBATH €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKUE SIBICHHS, TPOLIECCH U CBOMCTBA TEJ, B TOM UUCIIE
U B KOHTEKCT€ CHUTyalluli MpPaKTUKOOPHUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;



pemiarb pacu€THble 3amadyd B 1—2 JEUCTBUSA, HCHOJb3YyS 3aKOHBI U
dbopMyIIBI, CBS3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENUYUHBI B (HOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTh
MOJTYYCHHOU (PU3NYIECKON BETTUIMHBL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
(bu3MYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJA€ OIbITA, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUH WA
duznyeckux CBOICTB TEN: (dopMynupoBaTh IPOBEpsEMbIE
IPEIO0JIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aMKCBIBATH XOJ ONBITA U (POPMYIUPOBATH BBIBOJIBI;

BBINIOJIHATh MPSAMbBIE H3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUIBI M TEMIEPATYpPbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
U(POBBIX TMPUOOPOB, 3aAMMCHIBATH IIOKa3aHUS MPUOOPOB C Y4ETOM
3aJlaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW JIBH)KECHHS Tela, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT MJIOTHOCTH >KMJIKOCTH, €€ HEe3aBUCUMOCTH
OT IUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJlO, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM  YYEOHOTO MCCIEIOBaHUS, COOUpAaThb YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NPeIIOKEeHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
OpeJIOKEHHBIX Ta0NMIl U TpadUKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCJIEI0BAHNS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUsl (U3MUYECKUX BEJIUYUH (TUIOTHOCTD
BEILECTBA JKUIKOCTH M TBEPAOrO TEjla, CHUJIA TPEHHS CKOJIbXKEHHS,
NABJIEHUE  BO3AyXa, BbITAJKMBAIOL[As  CHJIA, JIEWCTBYIOIIAas  Ha
NOTPpYKEHHOE B JKHIKOCTh TeNOo, KOI()PHUIMEHT MOoNe3HOro AencCTBUs
IPOCTBIX MEXaHWU3MOB), CIEAys MNPEIJIOKEHHOM WHCTPYKIUU: TpH



BBIMIOJITHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIYHCIIATH 3HAUEHUE HCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MIaCHOCTH NP padoTe ¢ 1a00paTOpHbIM
000py0OBaHUEM;

yKa3bIBaTh MPUHLMIBI JACHUCTBUS NMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIMHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phlyar, MOJBUKHBIN U HETIOABUKHBIN OJIOK, HAKJIOHHASI INTOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBL  JACHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
NOAIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIWYECKHA IIpecc,
MaHOMETp, BBICOTOMED, OPIIHEBOI HACOC, ApEOMETP), UCIIOJb3YS 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (PU3MYECKMX 3HAHUUA B IIOBCEIHEBHOM
KU3HM Il oOecrniedeHnsi 0€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH Cpee;

OCYILECTBISATh OTOOp HCTOYHUKOB uHH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CpPaBHEHUSI PA3MYHBIX HCTOYHUKOB BBIACISTH
uHpOpMaIMIO, KOTOpas SBISETCS HPOTUBOPEUYUBOM WM MOXET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcbl cetu HTepHeT, BialeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UUYECKOTO COAEpPKAHUS, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUE COOOUIEHUS O pe3yibTaTax MpPOEKTOB
I y4eOHBIX MCCIENOBAaHUN, MpPU H3TOM TPaMOTHO MCIOJIb30BaTh
WM3YYCHHBIM TOHATHUUHBIMA ammaparT Kypca (HU3WMKH, COMPOBOXKIATH
BBICTYIJIEHHE NTPE3EHTALUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUMN pacrpeiensTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TOCTABJICHHBIMHU 3ajja4aMH,
CIIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJ€KBATHO OLIEHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEJIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.



K koHniy oOyuenus B 8 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
OTpakaroT cHOPMHUPOBAHHOCTH Yy OOYUAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUECKUN 3apsl, FIEKTPUUECKOE MOJe, TPOBOIHUKU
U JUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTAUIM3alus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPsATIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MAarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAST UHAYKIIHS )
M0 OIKCAHMI0 MX XApPaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpEe, B TOM UHcCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KAaNWUIAPHBIC SBICHUS B TIPUPOJIE,
KpUCTAUIBI B mpupojae, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SBJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiiH, Jpeiid MOJIFOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBJICHUM;

OMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIONb3YS
¢dbu3nyecKkre BEIUUYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTHS, KOJTUIECTBO
TEIUIOTHI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACIbHAs TEIUIoTa
MJIaBJICHUsI, yJeJIbHAs TeIUIoTa MapooOpa3oBaHusl, ylelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(MD(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU
MalllUHbl, OTHOCUTEIbHASI BIIAXKHOCTh BO3/lyXa, AJICKTPUUYECKUUN 3apsii,
cuja TOKa, JJIEKTPUUECKOE HaNpsKEHHE, COMPOTUBJICHUE MPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO  TPAKTOBATh
(bU3UYEeCKUl CMBICT MCIOJb3YEeMbIX BEITUYNH, 0003HAYCHUS] U EIUHUIIBI
GU3MYEeCKUX BEIWYMUH, HAXOAWUTHh (HOPMYIbBI, CBSI3BIBAIOIINE JTAHHYIO



(GU3MYECKYI0 BEIWYMHY C JAPYTHMMH BEITWYMHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTpOEHHS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 71l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA U 3aMMCHIBATH €r0 MaTeMaTHYEeCKOEe
BBIPAKECHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEl, B TOM 4YMCIE U B
KOHTEKCTE CHTyallud MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (DUBMUECKHUX SIBICHUM,
(du3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacy€THbIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Yys 3aKOHBI H
dbopMyIbl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3a/ladyd 3allUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [IJI1  peIIeHHUs 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
($u3NYECKUX METO/OB, MCIOJIb3Yysl ONMUCAHME HCCIEIOBAHMS, BbIICIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOPsJKa
MPOBEJCHUSI UCCIIEI0OBaHUs, J€J1aTh BHIBO/IbI;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MYECKUX CBOMCTB Tel (KamWJLUISPHBIE SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjomaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhl KUIAKOCTH U
IoWaan €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEUCTBHE
ANEKTPUUECKUX 3apsiioB, B3aUMOJICUCTBUE TMOCTOSHHBIX MarHUTOB,
BU3yaJIM3allsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa TPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
pOBEpsSEMbIE MPENOJI0KEHHS, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIMIOJHATh  MOpPSIMbIE  WU3MEPEHUS  TEMIIEPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOKEHUS C HCHOJb30BAHHEM



aHaJIOTOBBIX NPUOOPOB M JATYMKOB (PU3MUECKHX BEIMYUH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYHUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM TONEPEYHOTO
CEUEHUs U YACIBbHOTO CONMPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYIIET0 4epe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIIBHOIO M MapajlieIbHOTO  COCIMHEHHM
MPOBOJHUKOB): TJIAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh WU3MEpPEHUs, CJenys MPEeAJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl TOMYYEHHOM 3aBUCMMOCTH B BHJAE TaOJMUIl U TpadHKOB,
JIeNaTh BBIBOJIBI TI0 PE3yJIbTaTaM UCCIICIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh  BELIECTBA, COINPOTUBICHHE NPOBOJHUKA, paboTra W
MOIIHOCTh JJIEKTPUYECKOTO TOKa): IJIAaHHPOBATh W3MEPEHHs, COOMpPATH
IKCIIEPUMEHTATIBHYIO YCTAHOBKY, CIEIys MPEATOKEHHOW MHCTPYKIUHU, U
BBIUHCIISATH 3HAUCHNE BEJIMYMHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JCUCTBUS U3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUMK 3JIEKTPUUYECKON 3HEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
PEIOXPAHUTEIH, JIEKTPOMArHHUT, SIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CTOpaHHUsA, JJIEKTPOCKOM, PEOCTaT), COCTaBIATh CXEMBI AIIEKTPUICCKUX
Heneil ¢ mocinea0BaTeNIbHbBIM U MapajljIeIbHbIM COCTUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX IETeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HU 1)1 oOecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3J0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIIEH Cpeie;



OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWM © TYyTEM CpPaBHCHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIMIO, KOTOpas
SIBJIICTCS IIPOTUBOPEUNBON MJIM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BAaTh MPHU BBITTOJIHCHHH YUEOHBIX 3aJaHU HAYYHO-TTOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MIHTEpHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC NMHCHbMEHHBIC W KpPaTKHE YCTHBIC COOOIICHWS,
o006mass wuHQOpPMALMI0 U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COoIepKaHWs, B TOM 4YHCJIE TMYOJMMYHO TIPEACTABIATH PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIICIOBATEIHCKON NEATeILHOCTH, MMPU 3TOM T'PaMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIA — ammapar Kypca (Qu3uky,
COTIPOBOK/IaTh BBICTYIICHHE TPE3CHTAIINCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUHN (U3UUCCKUX
MIPOIIECCOB PacHpeNesaTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBHHU C
IIOCTABJIEHHBIMU 3aJavYaMHM, CICIATH 3a BBHIIIOJHEHUEM ILIaHA JEHCTBUM U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJaJ B
JeSATEeIIbBHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKATHBHOE B3aMMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIy 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM ypOBHE
OTpaxaroT c(HOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHHMYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTb,
CHEKTPbl UCITYCKAHUS W TOTJIONIEHUs, anbda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SiFICPHAsl SHEPTETHKA,

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIDKEHHE, CBOOOJHOE
MajJiecHue TeJl, pPABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KOoJieOaTelbHOE ABMXKEHHE (3aTyXaroniue u
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MOPSIMOJIMHEHHOE paclpOCTpPaHEHUE, OTPAXXEHHUE U TPETIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHUE OEI0ro CBETa B
CIEKTp M CJOXKEHHE CHEKTPalbHBIX IIBETOB, JUCIEPCHs CBETa,



€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHUE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 3XO0, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPa(QHUOIECTOBOTO W PEHTTEHOBCKOTO HW3IIYyYCHHM, €CTECTBEHHBIN
PaaNOAaKTUBHEIN (OH, KOCMHUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYCHUA Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMMCHIBATh M3yYEHHBIEC CBOMCTBA TEN W (PU3NUYECKUE SBICHHS, HCIIOIL3YS
bu3MYecKue BEIWYWHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTh Tela IIpHu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIIIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIXKECTH, YCKOPEHHUE
CBOOOJTHOTO TIQJEHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAsg MEXaHWYecKas »JSHEeprus,
MEepHoJl U YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPU OTTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (DU3WYCCKHUE SBJICHUS M IPOIIECCHI,
UCITOJIB3YysI 3aKOH COXPaHEHHUs DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETa, 3aKOHBI COXPAHEHUS 3apsIIOBOIO M MacCOBOTO YHCET
IpU SIIEPHBIX pEeakUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA ¥ 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BBIPAKCHHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOWCTBA TEJI, B TOM YHWCIE U B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX



[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHIA,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud (OmuparolMecss Ha cucremy w3 2-3
ypaBHEHUM), UCTIOB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIIUE (HHU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHMBATh PEATMCTHUYHOCTh TMOJYYEHHOTO 3HA4YeHUS  (U3UUECKOU
BEJIUYUHBL;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
OPOBEJCHUS  HMCCIIEAOBAaHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUW WK
(du3MUeCcKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3aKOHa
COXPaHEHHUsI HPHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWN MPYKHHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY U3 HW30BITOUHOTO Habopa
o0Opy/lOBaHUS, ONHMCBHIBATh XOJA  ONbITA U €ro  pe3yJbTaThl,
bopMyIUpOBaTH BHIBOBI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpSAeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOpP crmocoba W3MepeHus
(M3MepUTENIbHOTO PUOOpPa);

NPOBOJNTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHHUs CBETa OT yria MaJCHUs W yria MPEeIoOMJICHHs OT yIJia
najieHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOM 3aBUCHMOCTH
¢u3znyecKkux BeIMYMH B BUAE TaOIUI U rpaduKOB, NIeiaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;



IPOBOANTH KOCBEHHBIE H3MEpEHUsi (U3NYECKUX BEIWYUH (CpemHsis
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHUus, KECTKOCTb MPYKHUHBI, KOAIPPHUIUCHT
TPEHUs! CKOJBKEHUS, MEXaHW4eckas pabdoTa U MOIIHOCThb, 4YacTOTa U
nepuoJl KojeOaHuii MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIICH  JIMH3BI, PAJAWMOAKTHUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIeysl MPEIJIOKEHHON UHCTPYKIIUHU, BHIYUCIISTD
3HAUYECHHME BEJIMYMHBI U aHATU3UPOBATH MOJTYYEHHBIE PE3YyIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000Opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YYEHHBIX (QU3NYECKUX MOJEIeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJENTh aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBJIEHUA W  HEOOXOAuMble (PU3NUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
OpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOCHUS N300paKEHHUH B IJIOCKOM 3€pKajie U coOMparouiei TuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU JJi1 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMH U
TEXHUYECKHMHU yCTPOMCTBAMH, COXPAHECHHUS 3J0POBbS U COOIIOICHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaloIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMaMu (U3HUECKOTO COJIEpKAaHUS B
WuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMNpPEAENICHUs IOCTOBEPHOCTH MOJYYEeHHOU MH(OpPMAIIMK HA OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,

UCIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHAIbI,



pecypcsl cetd MIHTEepHET, BilafieTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTAaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIEN0BATENBCKON
NEATENIbBHOCTH, IIPU  OTOM TPAaMOTHO  MCHOJIB30BATH  HU3YyYECHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TIpE3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TemaTH4yeckoe INIAHUPOBAHMUE C YKA3aHUEM KOJIHYECTBA aKAACMHUICCKHUX YaC0B, OTBOAUMbBbIX HA OCBOCHHE Ka)KI[Oﬁ

TeMbI Y4e0HOI0 MpeAMeTa ¢ Y4eTOM MPOorpaMMbl BOCIIUTAHUS, BO3MOKHOCTDH MCII0JIb30BAHUS 110 ITOI TeMe
JIEKTPOHHBIX (LM (PPOBHIX) 00Pa30BATEJbHBIX PECYPCOB

7 KIIACC

HaumenoBanue
pa3jaeiioB U TeM
MPOrpamMMbI

n/n

Bcero

KoanuecTBo 4acoB

KoHTpoJibHbIE

padoThI padoThI

IIpakTH4eckue

JlesiTeIbHOCTD YYUTEJIsl €
ydyeToM padouei
NPOrpaMMbl BOCIIUTAHUS

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Paznen 1. ®usuka u e€ pouab

B IMMO3HAH

HH OKPY:KAIOIIEro MUPa

®dusuka - HayKa o
MpUpOE

1.1

> dbopmHpOBaHUE
OCO3HAaHHOTO  BBIPAKEHUS
CBOEH poccuiicKon
IPaKIaHCKOU
MPUHAICKHOCTU
(MIEHTUYHOCTH) B
HOJHUKYIBTYPHOM,
MHOTOHAITIOHAIEHOM "
MHOT'OKOH(ECCHOHATBHOM
poccuiickoM oOmecTse,
MHPOBOM COOOIIIECTBE;

> dbopMupoBanue
CO3HAaHMS CBOETO €UHCTBA C
HapOJOM Poccun Kak
UCTOYHUKOM  BJACTH U
CyOBEKTOM  TBHICSYEIIETHEH
poccuiickon
roCy/1apCTBEHHOCTH, c
PoccuiickuM rocynapcrsom;
OTBETCTBEHHOCTH 32  €ro
pa3BUTHE B HACTOALIEM U
Oymytmem Ha OCHOBE

bu6mmoreka [IOK
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HUCTOPUYECKOTO
IIPOCBELICHUS

1.2

duznueckue
BEJINYMNHBI

> dhopmupoBanue
YMEHUSI BBIpaXaTb CBOIO
HallMOHAJIbHYIO,
STHUYECKYIO
MIPUHAJJIEKHOCTD,
IIPUBEPKEHHOCTh K POJIHOMN
KYJIbTYpe, JIF000Bb K CBOEMY
Haponay;

> (hopmupoBaHue
OCO3HAHUSI MPUYACTHOCTH K
MHOT'OHAILIMOHAJIBHOMY
Hapoay Poccuiickoit
®enepaunn, Poccuiickomy
OrteuecTBy, poccuiickoi
KYJIbTYPHOH UJEHTUYHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

1.3

EcrecTBeHHOHay4HBIN
METO/]T TO3HAHUS

> ¢dbopmupoBaHue
MPUBEPKEHHOCTH K
TPAJAWIUOHHBIM  JYXOBHO-
HPaBCTBEHHBIM  I[CHHOCTSIM,
KyJabType HaponoB Poccum c
y4€TOM
MHPOBO33PEHYECKOTO,
HAIIMOHAIBHOTO,
KOH()eCcCHOHABHOTO
CaMOOTIpe ICIICHHS;

> ¢dbopmupoBanue
YMEHHI  JE€WCTBOBAaTh U
OLICHMBATh CBOE TIOBE/ICHHE
M TIOCTYyNIKH, a  TaKxke
MOBEJACHUE W  TOCTYIKH
JIPYTUX JIIOAEH C TO3MIUHN

bu6mmorexa [IOK
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Hroro no pasaceiny
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TPAAULMOHHBIX POCCUUCKUX
JIyXOBHO-HPABCTBEHHBIX

LEHHOCTEH U HOPM,
0CO3HaBas MOCJEICTBUSA
MTOCTYIIKOB; HETPUATHUS
AQHTUTYMaHHBIX 51
aCOIMAIBHBIX  TIOCTYIKOB,
MOBEACHMS,

MPOTHUBOPEUAIITIX 9THM
LIEHHOCTIM

Pa3znen 2. [llepBoHayaibHbIe

CBCICHHUSA 0 CTPOCHHM BelIeCTBA

2.1 Crpoenue BeniecTBa

» BOCIHMTaHHE YMEHHI
LICHUTH
MEXKHAIIMOHAIIBHOE,
MEXPEJIUTHO3HOE
corjacue JIFOJIEH,
HapoJ0B Poccuu;
CIIOCOOHOCTH BECTH
JIHAJIOT c JIFOIbMU
pa3HbIX
HAIIMOHAJIbHOCTEH
YBaKUTEIBHOTO
OTHOIIIEHUS K PEJTUTHH U
PEIUTUO3HOU
MIPUHAJIC)KHOCTH;
yMEHUs HaXOJUTh
oO1ue Lean 51
COTPYAHMYATH ISl MX
JIOCTHIKEHHUS,

» (dopmupoBanue
OpHUEHTAIHI Ha
CO3JlaHUE  YCTOWYMBOMU

bubmuorexa [JOK
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2.2

JBr>xkeHue u
B3aUMOJICNICTBHE
YacCTHIl BENIECTBA

CceMbHU Ha OCHOBE
POCCUHCKHUX

TPaJUIIMOHHBIX

CEMEHHBIX  IIEHHOCTEH,
MOHMMaHue Opaka Kak
COK3a  MYXYUHBI U
JKCHIIUHBI IS CO3IaHMs
CEMbH, POXKICHHUS U

BOCIIMTAHUS JIeTeH,
HENPHUSITHS HACHIIUS B
CeMbe, yxoja oT
POAUTENBCKOMN
OTBETCTBEHHOCTH;
(dhopMHupoBaHHE

IIPEJICTaBICHUNA O
LIEHHOCTHU Y 3HA4YEHUU B
OTEUYECTBEHHOU U
MHPOBOU KYJIBTYpE
A3BIKOB U JIUTEPATYpPbI
HapoaoB Poccuu;
YCTOMYMBOTO MHTEpPECA K
YTEHUIO KaK CPEACTBY
MO3HAHUS
OTEYECTBEHHOU U
MHPOBOU TyXOBHOU

KYJIBTYPBI
> (dhopmupoBanue

YMEHUS BBIPa)KaTh
MMOHUMaHHe [IEHHOCTH

OTEUYECTBEHHOTO U MHPOBOTO
HCKYCCTBA, POCCHMCKOrO |
MHPOBOTO XYA0KECTBEHHOTO
Haclenus;

bu6mmorexa [IOK
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> BOCIUTAHUE
BOCIIPUUMYHUBOCTU K Pa3HbIM
BUJIAM HCKYCCTBA,
MMOHUMAaHUS
SMOIIMOHAIBHOTO
BO3JEHUCTBUSL UCKYCCTBA, €T0
BJIMSIHUSL Ha  TIOBEJCHUE
JIOJIEH; YMEHUS KPUTUYECKU
OLICHUBATh 3TO BIIUSHUE;

> (dbopmupoBanue

yYMEHUS MOHUMATh
XY/IO’)KECTBEHHYIO KYJIBTYPY
Kak CpeICTBO
KOMMYHHUKAITHH u
CaMOBBIPAKCHUS B
COBPEMEHHOM o0rmiecTBe;
3HAYCHHE HPaBCTBEHHBIX

HOPM, LIEHHOCTEH, TpaJAuLui
B UCKYCCTBE

23

ArperatHbie
COCTOSIHMSI BEIIECTBA

> ¢dbopmupoBaHue
YMCHHUS ITOHUMATh U
MPOSIBJISITH B TPAaKTUYECKOM
JIEATEIBHOCTH LIEHHOCTh
JKU3HU, 3/10POBbS u
0€e30IMacHOCTH; LIEHUTH
3HAYCHUE JINYHBIX YCHIIUH B
COXPaHCHHU W YKPEIICHUU
CBOETO 3/I0POBbS U 37I0POBbBs
JIPYTUX JIFOJIEH;

> ¢dbopmupoBanue
yMEHUsI COOJI0IaTh TpaBUiIa
JUYHOH ©  OOIIECTBEHHOM
0€e30MacHOCTH, B TOM YHCIIE
0e30IMacHOrO IOBEACHUS B

bu6mmoreka [IOK
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Hroro no pasaceiny

5

WH(POPMAITMOHHOM cpefie;

> ¢dbopmupoBaHue
yMEHUS MIPOSIBIIATH Ha
MpaKTUKE YCTAaHOBKY Ha
3I0POBBIM  00pa3  KHU3HHU
(3mopoBoe MUTAHKE,
coOIr0ACHHE TUTHEHBI,
pEXKHUM 3aHATHM W OTIbIXA,
perymsipHyr0  (pU3HYECKYIO
aKTUBHOCTb), CTPEMIIEHUE K
¢busznueckomy
COBEPILICHCTBOBAHUIO;
coOIro1aTh u
MponaraniupoBaTh
Oe30macHblii M 3JI0POBBIN
00pa3 Ku3HU

Paznen 3. /IBu:kenune u B3auMojieiicTBue Tej

3.1

Mexanuueckoe
JBHKECHHE

> (dbopmupoBanue
CO3HATEIBHOTO u
00OCHOBAHHOTO  HEMPUATHS
BPEIHBIX HPUBBIYCK
(xypeHus, yInoTpeodaeHus
aIIKOTOJIS, HapKOTHKOB,
MO0BIX dopm
3aBUCUMOCTEN ),

JIECTPYKTUBHOTO TTOBEICHUS
B oOmectBe u 1uppoBOi
cpeze; MOHUMAaHUs UX Bpeaa

JUISt (hU3UIECKOTO u
MICUXUYECKOTO 37J0POBbS;
> (dhopmupoBanue

YMCHHUA ACMOHCTPUPOBATH

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194




HaBBIKH PEQIEKCUN CBOETO
coctosiHust  ((pU3MUECcKOro,
HMOIIMOHAIBHOTO,
TICUXOJOTHYECKOTO),
COCTOSIHUSI PYTUX JIIOJCH C
TOYKH 3pCHHS O€30MMaCHOCTH,
CO3HATEJILHOTO  YIPaBJICHHS

3.2

WNuepuus, macca,
IIOTHOCTH

CBOHMM AMOIMOHATHHBIM
COCTOSIHUEM;  CIIOCOOHOCTH
aIaNTHPOBATHCS K
CTPECCOBBIM CHUTYaIlUsiM B
oOLIeHnH, B pa3HbIX
KOJUICKTHBAX, K
MEHSTFOIIIUMCS YCIIOBUSM
(coumanbHBIM,
MH(POPMAIIMOHHBIM,
MIPUPOJTHBIM)

> BOCIIHTAaHUE
YBa)KCHHUS K TPy,
pe3ynbraTtam Tpyaa,
TPYJOBBIM "
npodeccrnoHaTbHBIM
JOCTHKCHUSIM CBOMX

36MJIIKOB, MX BKJIaJa B
pa3BUTHE CBOETO MOCEICHHUS,
Kpas, CTpaHbl, TPYIOBBIX
JOCTH)KEHUM  POCCHUICKOTO

Hapo/a;
> (dhopmupoBanue
YMEHUS HPOSIBIISATD

CIIOCOOHOCTBH K TBOPYECKOMY
CO3MJIATEIILHOMY COIIHAJIBHO
3HAYNMOMY TpyAy B
JOCTYIHBIX IO  BO3pacTy

bubmuorexa [JOK
https://m.edsoo.ru/7f416194




COLIMATILHO-TPYAOBBIX POJISIX,
B TOM qucie
MpeanpUHUMATEIbCKOM
NESATEILHOCTH B YCJIOBHSIX
CaMO3aHITOCTH WIH
HAaEMHOTO TpyAa;

> dhopmupoBanue
HaBbIKa y4acTust B
COLIMAJILHO 3HAYUMOM
TPYAOBOI NEITEIbHOCTU
pa3HOro BHUJA B CEMbE,
00111e00pa3oBaTeIbHON
OpraHH3aIuH, CBOEH
MECTHOCTH, B TOM 4HCIIE
oIJlauyMBaeMoOM  TpyAde B
KaHUKYJSIPHBIE TIEPUOJBI, C
yuéToM coOII0IeHUS
3aKOHOJATEIbCTBA
Poccuiickoii ®enepanuu

3.3

Cuita. Buasr cun

14

> ¢dbopmupoBaHue
OCO3HAHHOM TOTOBHOCTH K
MOJTYYCHHUIO
po¢eCCuOHAIBHOTO
o0Opa3oBaHUsl,
HETNPEPHIBHOMY
o0pa3oBaHHI0O B TEUCHHUE
KU3HH KaK YCIIOBHIO
YCIEIIHON
npodecCuoHaATbHON "
00IIIeCTBEHHOM
JESITEBbHOCTH,  [TOHMMAaHHUS
cnienupuky TPYAOBOM
JEeSITeIbHOCTH,
pPETyJIUPOBAaHUS  TPYAOBBIX

bu6mmoreka [IOK
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Hroro no paszneny
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OTHOIIICHHUH,

camoo0pa3zoBaHus u
npodeCcCuoHATBHOM
CaMOITOATOTOBKH B
WH(POPMAIIMOHHBIC
BBICOKOTEXHOJIOTUIECKHE
o0riecTBa; TOTOBHOCTH

YUUTBCA U TPYAUTHCS B
COBPEMEHHOM OOIIECTBE;

> (dbopmupoBanue
OpHEHTALIMM Ha OCO3HAHHBIN
BbIOOp ceprl  TPYIOBOH,
npogeccuoHaIbHON
JEATEIbHOCTH B POCCUNCKOM
o01iecTBe ¢ y4€TOM JIMYHBIX
KU3HEHHBIX IUIAHOB,
noTpeOHOCTEN CBOEH CEMBbH,
o01ecTBa

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

4.1

Hasnenue. [lepenaya
JaBJICHUS TBEPABIMU
TeJlaMU, KUAKOCTAMU
U ra3aMu

> ¢dbopmupoBaHue
HaBBIKOB JIEMOHCTPUPOBATh
B HOBEJICHUU
c(hOopMUPOBAHHOCTH
9KOJIOTUYECKOM KYIbTYphl Ha
OCHOBE TIOHUMAaHUS BIUSHHS
COLMAJIbHO-9KOHOMHYECKUX
MPOLIECCOB HA NpPHUPONY, B
TOM 4YHCIE Ha IJI0OATbHOM
YpOBHE; OTBETCTBEHHOCThH 32
JNEUCTBUS B IPUPOJHOMN
cpene;

> (dbopmupoBaHue

bubmuorexa [JOK
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BBIpaXXCHUA HEIIPUATHUA

JIEHCTBHIA, NIPUHOCSLIHAX
BpEIl IPUPOJIC;

> ¢dbopmupoBaHue
YMEHUH TPUMEHSTh 3HaHUS
€CTECTBEHHBIX u
COLMAIIBHBIX ~ HAyK  JUIA
pa3ymMHOro,  OEpEeXIJIMBOTO
MIPUPOJIOTIONIE30BAHHS B
ObITY, 00IIECTBEHHOM
MPOCTPAHCTBE

4.2

JlaBieHue KuIKOCTH

» (QopMHpOBaHUE YMEHUN
pa3BUBAThH OIBIT
JKOJIOTUYECKH
HaIlpaBJIEHHOM,
MIPUPOIOOXPAHHOM,
pecypcocOeperaroreit
JESATEIIBHOCTY;
y4acTBOBATh B €T0
PUOOPETEHUH IPYTUMHU
JTHOIbMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

43

AtmochepHoe
JaBIICHHE

> ¢dbopmupoBaHue
YMEHUH  JIEMOHCTPUPOBATH
[I03HABATEJIbHBIE UHTEPECH] B
Pa3HbIX PEIMETHBIX
obnacTsx ¢ y4€ToM CBOHUX
WHTEPECOB, CIOCOOHOCTEM,
JOCTH)KEHUI;

> (dhopmMupoBanue
MIPEACTABICHUI 0
COBPEMEHHOMN Hay4YHOH

KapTUHC MUpa, JOCTHKCHUAX
HAaYKM W TCEXHUKHU, YMCHHUC

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194




apryMEeHTHPOBAHHO

BbIpaXKaTb IIOHUMAaHHUEC
3HAYCHUS HAYKH B IKU3HU
pOCCHICKOTO oO1ecTna,
obecneueHUH ero
0e30I1acHOCTH,

T'yMaHUTapHOM, COILMAJILHO-
SKOHOMHUYECKOM  Pa3BUTHH
Poccun

> (hopmupoBaHue

YMEHUS NPUMEHATh HAaBBIKU
KPUTHUYECKOIO  MBILIUICHHUS,
ONpENETIeHUsI JTIOCTOBEPHOU
Hay4yHoH MHpOpMaLUu U

KPUTHKH AHTUHAYYHBIX
JleficTBUE KUJIKOCTH OpeCTaBJICHUN,
44 U ra3a Ha 7 > bopmuposarnme bubnuoreka [IOK
. ; MEHHS NPUMEHSATh HaBBIKU
MOTpYXEHHOE B HUX y p https://m.edsoo.ru/7f416194
HaAOJIOICHNS, HAKOIIEHUS W
TEJOo cHCTEMaTH3aIUU (axros,
OCMBICJIEHHUS ompITa B
€CTECTBEHHOHAY4YHOU u
TyMaHUTapHOU obmacTsix
MO3HAHHUA,
HCCIIEA0BATENbCKON
JESTEIIBHOCTH
Hroro no paszneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
> ¢dbopmupoBanue
- Pas ; OCO3HAHHOH TOTOBHOCTH K puciuorexa [OK
. ao0Ta U MOIITHOCTh TIOJIVUCHHUIO
ye https://m.edsoo.ru/7f416194
po¢eCCuOHATBHOTO

o0Opa3oBaHwsl,




5.2

[TpocTeie MexaHU3MBI

HETPEPHIBHOMY
o0pa3oBaHHI0O B TEUCHUE

KHU3HU KaK YCIIOBHIO
YCIIECIIHOU
npodeccHoHaIbHOMI u
00I11eCTBEHHOM
JEATENIFHOCTH;  HOHMUMAaHHS
cneuuuky TPYJAOBOMH
JEATEILHOCTH,

peryJaupoBaHusi  TPYIOBBIX
OTHOIIICHHH,

caMm000pa30BaHUs u
npodecCHOHATLHOU
CaMOIIOATOTOBKU B
WH(POPMAIIMOHHBIC
BBICOKOTCXHOJIOTHUYCCKHUEC
o01iecTBa; TOTOBHOCTHU

YYUTBCS W TPYIAUTHCS B
COBPEMEHHOM OOIIIECTBE;

> (dhopmupoBanue
OpPHEHTALlMK Ha OCO3HAHHBIN
BBIOOD ceprl  TPYIOBOH,
npodeccroHanbHOI
JEATEIbHOCTH B POCCUHCKOM
o01iecTBe ¢ y4€TOM JIMYHBIX
KHU3HEHHBIX TUTaHOB,
MOTpeOHOCTEN CBOEH CeMbH,
oOmiecTBa

> (dhopmupoBanue
YMEHHS  TIPOSBIATH  Ha
MpaKTUKE  yCTAaHOBKY  Ha
3I0pOBBI  00pa3  KU3HU
(3mopoBoe MMUTAaHUE,
cOOIII0IcHHE TUTHUCHEI,

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
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Mexannueckas
SHEprus

PeKUM 3aHATHH M OTIbIXA,
perymsipuyro  (pU3UYECKYIO
aKTHBHOCTB), CTPEMJICHHE K
¢buznyeckomy
COBEPIICHCTBOBAHHUIO;
co0IIr01aTh u
IpoIara’aAnpoBaTh
0e30macHbIii ¥ 370POBBIi
00pa3 XHU3HU;

> (dbopmupoBanue
CO3HATEJILHOTO u
000CHOBAHHOTO  HETIPUATHS
BPEIHBIX TIPUBBIUECK
(kypenus, YIIOTPEOICHUS
QJIKOTOJIS, HApKOTHKOB,
THOOBIX bopm
3aBUCHUMOCTEH ),

ACCTPYKTUBHOI'O IIOBCACHUA
B obmectBe U LUPPOBOIA
cpelle; MIOHMMAaHUs UX Bpena
TSt bu3HYECKOTO u
MICUXHYECKOTO 3/I0POBbS

> BOCIIMTaHUE
FOTOBHOCTH K  3allUTe
Poaunel, CIIOCOOHOCTH
apryMEHTUPOBAaHHO
OTCTaWBaTh CYBEPCHHUTET U
JIOCTOMHCTBO HapoJa
Poccum u  Poccuiickoro
roCyJIapCcTBa, COXPaHATh W
3alUIIATh  UCTOPHYCCKYIO
MpaB1y;

> (dhopmupoBanue
CIIOCOOHOCTH AKTUBHOI'O

bubnmoreka [JOK
https://m.edsoo.ru/7f416194




IPaXIAHCKOTO Y4YacTHsl Ha
OCHOBE YBQ)XKCHHUS 3aKOHA U
MpaBoONOpsIIKa, TMpaB U
cBO0OO/ cCoTpaXk/iaH;

> dhopmupoBanue
OCO3HAHHOTO HETIPUATHSI
000 TUCKPUMUHAIIMU TIO
COIMAJIbHBIM,
HAI[MOHAIBHBIM,  PACOBBIM,
PEIUTHO3HBIM — IIPU3HAKAM;
MPOSIBJICHUSI  DKCTPEMH3MA,
TEPpOpU3Ma,  KOPPYIILIHH,

aHTUTOCYJJapCTBEHHOMN
JeSITeTbHOCTH;
> (hopmupoBanue
OIbITa IPaKIaHCKOU
COLIMAJIBHO 3HaYUMOM
JeSATEIbHOCTH (B
YUEHHUECKOM
CaMOYyIIpaBIICHHH,
BOJIOHTEPCKOM  JIBXKEHMH,
9KOJIOTUIECKHUX, BOCHHO-
NaTPUOTUYECKUX U JIpyrue
00beINHCHHUSIX, aKIUIX,
porpamMmax)

Hroro no pazneny 12
> ¢dbopmupoBanue
OCO3HAaHHOTO  BBIPAKEHUS
cBOEN poccHUiiCKOn

PeszepBHoe Bpems 3 TPaKIaHCKOU
MIPUHAJICKHOCTH
(MIEHTUYHOCTH) B

MOJIUKYJIBTYPHOM,




MHOTOHAI[MOHAJIBHOM u
MHOTOKOH()ECCHOHATEHOM
poccuiickoM o01iecTse,
MHPOBOM COOOIIECTBE;

> dhopmupoBanue
CO3HAHUS CBOETO €IMHCTBA C
HapopgoM  Poccum  kak
UCTOYHUKOM  BJAacTd U
CyObEKTOM  ThICSUENETHEH
pOCCUiiCKOM
rOCyJJapCTBEHHOCTH, c
PoccuniickuM rocynapcrsom;
OTBETCTBEHHOCTH 33  €ro
pa3BUTHE B HACTOALIEM H

Oymy1ieMm Ha OCHOBE
HMCTOPUIECKOTO
MIPOCBEIICHHUS;

> BOCIIMTaHUE
FOTOBHOCTH K  3allMTe
Poaunel, CIIOCOOHOCTH
apryMEeHTHPOBAHHO
OTCTaWBaTh CYBEPCHUTET W
JIOCTOMHCTBO Hapoza

Poccim  m  Poccwuiickoro
rocygapcrBa, COXpaHATb U
3alMIATh  HUCTOPHUECKYIO
paBay

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

68

12




HaunmeHnoBanme
Nen/m | pa3nenoB u Tem
NPOrpamMmbl

Pasznen 1. TenyioBbI€ ABJICHUS

Bcero

8 KVIACC

KoauuyecTBO 4acoB

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

I[eﬂTeJILHOCTb yuurTesad ¢

yueToM padoyvell MporpaMmbl

BOCIIUTAHHUA

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

11 Crpoenue u
' CBOICTBA BEILIECTBA

BOCIHMTaHUE JIIOOBU K CBOEH
MaJiol poJMHE, KPAKo;
(dbopMUpOBaHHE OCO3HAHUS
MPUHAJICKHOCTH K CBOEMY
Hapoay u OOIIHOCTH
rpaxxJian Poccun,
NPOSIBJICHUE  yBAXECHHUS K
CBOEMY U JIpyTUM HapoJiaM;
(dbopMUpOBaHHE TTOHHUMAHHUS
CONPUYACTHOCTH K
MPOIILJIOMY, HACTOSIIEMY U
OyaymieMy poOJHOTO Kpas,
Poaunbl — Poccuu,
Poccuiickoro rocynapcraa

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce

TemnoBeie
1.2
MPOLECCHI

21

(¢hopMupoBaHHE TMOHHUMAHUS
3HAYCHUS TPaKIaHCKUX
CHUMBOJIOB
(rocymapcTBeHHas
cuMBoiuka Poccum, cBoero
peruoHa), nMpa3AHUKOB, MECT
MOYUTAHUS repoes u
3aIIUTHUKOB OredecTna,
MPOSIBJICHUE K HUM
YBa)KEHUS,

¢dopmupoBaHue
TepBOHAYATBHBIX

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce




MPEJCTABICHUIA O TpaBax H
OTBETCTBCHHOCTH YEJIOBEKa
B OOIIECTBE, TPaKTAHCKUX
npaBax U 00sS3aHHOCTSIX;
ydacTHe B KH3HHM KJacca,
0011eo0pa3oBaTeIbHOM
OpraHu3ali B JOCTYITHOU
0 BO3PaCTy  COIHAIBHO
3HAYMMOH IS TEITLHOCTH

Uroro no pazgeny

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

DNeKTpuYEeCcKue
3apsAmbl.

2.1 3apsKEHHBIE Tella
U UX
B3aUMOJICICTBUE

IlocTostHHBIHI

2.2
JIEKTPUYECKUN TOK

28

20

BOCIIUTAHUE YBAXKECHUSI K
JlyXOBHO-HPABCTBEHHOM
KyJIbTYypE CBOEH  CEMBH,

Hapoja, CeMEHHBIM
LICHHOCTSIM c Y4ETOM
HallMOHAJILHOM,
PETUTHO3HOMN
MIPUHAJJIEKHOCTH;
dbopMUpOBaHHE OCO3HAHHS
IIEHHOCTH KaKI0ou
YeII0OBEYCCKOM JKU3HHU,
MIPU3HAHUS
WHIMBUIYAJIbHOCTH i
JIOCTOMHCTB KaXKJI0T0
YyeJIoBeKa

BOCIUTAaHHUE YBAXKECHUS K
JIyXOBHO-HPABCTBEHHOM
KYyJIbTYpE CBOEU CEMBH,
HapoJa, CEMEUHBIM
LIEHHOCTSIM C YYETOM
HallMOHAJIbHOM,
PETUTHO3HOMN

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
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MaruutHsle
SIBJICHUS

1.5

MIPUHAITIC)KHOCTH;
(hopMUpOBaHHE OCO3ZHAHHUS
[EHHOCTH KaXKIOU
YeJIOBEUYCCKOM JKU3HH,
MIPU3HAHUS
WHIUBUAYAITBHOCTH U
JIOCTOMHCTB KaJI0TO
YeJIoBeKa

dhopmupoBanue
MIpe/ICTaBICHUH O
MHOT000pa3uu S3bIKOBOTO U
KYJIbTYPHOT'O TPOCTPAHCTBA
Poccun, ymenus nposiBisiTh
MIePBOHAYAILHBIC HABBIKH
OOLIEHMS C JTHObMU Pa3HbIX
HapoJIOB,
BEPOMCIIOBEAAHU;
OCO3HAHUE HPABCTBEHHOU U
3CTETUYECKON IEHHOCTH
JUTEPATYPBI, POTHOTO
SI3BIKA, PYCCKOTO SI3BIKA;
MIPOSIBIICHUS UHTEpEca K
YTCHHIO

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

2.4

DJIEKTpOMarHuTHast
UHIYKUUS

(dhopmMmupoBaHue
CIIOCOOHOCTH
BOCIPUHHUMATH u
YyBCTBOBaTb IIPEKPACHOE B
OBITY, MpPHUPOJE, UCKYCCTBE,
TBOPYECTBE JIIOJIEH;
BOCIIUTaHHE HWHTEpeca |
YBa)KEHUsI K OTE€YECTBEHHOMN
u MHPOBOU
XYJOKECTBEHHOU KYIbTYpE

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce




Hroro no pazgeny

37

» OpHCHTHPOBAHHUC Ha
¢usnyeckoe pa3BUTHE C
y4€TOM BO3MOKHOCTEHN
310pOBbBA, 3aHATUA
(GU3KYIBTYpO U CIOPTOM;

> (hopMupOBaHHE OCO3HAHUS U

PesepBHOE Bpemst 3 MPUHATUA CBOEH IOJOBOM
NPUHAJIEKHOCTH,
COOTBETCTBYIOIINX el
NCUX0(U3NUECKUX u
MOBE/IEHYECKUX
OCOOCHHOCTEl C  ydeToM
BO3pacra
OBIIEE KOJIMYECTBO 68 4 14.5
YACOB I10 ITPOTPAMME '
9 KIIACC
KosnuyecTBo yacos JleITeJIbHOCTD YUHMTEJIsl € DJIeKTPOHHbIE
HaunmenoBanue .
ydeToM padoueil nporpaMmsbl  (HH(POBHIE)
Nen/m  paspesioB u Tem Konrpoabnusie IIpakruyeckue 6
e Bcero paGoTh! paBoThI BOCIIUTAHUS o0pa3oBaTe/ibHbIE
pecypcsl
Paszpnen 1. MexaHudeckue siBJCHUSA
dbopMHUpOBaHHE  TOHUMAHUS
LIEHHOCTH TpyJa B JKU3HHU
Mexanuueckoe YyeJloBeKa, CeMbH, 00IECTBA;
11 JBUKEHHE U 10 1 BOCIIUTaHWEe  yBaxkeHuss k bubmuoreka [JOK

CIIOCOOEBI €r0
ONMCaHUs

pyay, JIFOOIM Tpyaa,
Oepe)kKHOMY  OTHOIIEGHUIO K
pe3ysbTaram Tpyaa,

OTBCTCTBCHHOMY

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




MOTpeOICHUTO

BzaumoneiictBue
TEN

1.2

1.3 3aKOHBI COXpaHEHUs

20

10

(dhopMHUpOBaHKE HHTEpPECa K
pa3HBIM Mpodeccusiv;
JKEJTaHWS y4aCcTBOBATh B
Pa3IMYHBIX BUJIaX JOCTYITHOTO
10 BO3pacTy Tpy/a, TPYAOBOM
JIeATCIIBHOCTH

dbopMUpOBaHHE  TOHUMAHUS
LIEHHOCTH MIPUPO/IBI,
3aBUCHMOCTH >KU3HH JII0ACH OT
MPUPOJIbI, BIUSHUS JIFOJACH Ha
IPUPOTY, OKPYKaIOIIYIO
cpeny;

BOCITUTaHUE JIF00BU u
OCpEe)KHOTO  OTHOIICHHS K
IpUpPO/IE, HETPUSATHIO
JIEUCTBUM, MPUHOCSIIUX Bpe.
IpUpPO/E, OCOOEHHO >KUBBIM
cyllecTBam

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6

Hroro no paszueny

40

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

Mexanuueckue

2.1 KoJIeOaHus

¢dbopmupoBaHue
MO3HABATENBHBIX ~ MHTEPECOB,
aKTUBHOCTH,

T0003HATENBHOCTH "
CaMOCTOSITEIbHOCTH B
MIO3HAHUH; UHTEpeca "
YBa)KEHHS K HaY4HbIM
3HaHUSM, HAYKE;
¢dbopmupoBaHue
NePBOHAYATBHBIX

MPEJICTABICHUA O MPHUPOIHBIX
U COIMAIIbHBIX  OO0BEKTax,
MHOT000pa3uu OOBEKTOB U

but6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6




ABJICHUN  TIPUPOJIBI,  CBA3U
JKABOW M HEKUBOMU IIPUPOJBI, O
HayKe, HAyYHOM 3HaHUU

Mexanuueckue

dbopmupoBaHue
MePBOHAYAIIBHBIX HAaBBIKOB
HaOJII0ICHUH, CHCTEeMaTU3aIlUH

bub6nmoreka [IOK

2.2 BOJIHBI. 3BYK 8 ! - OCMBICHCHIDL ~ OTBITA B p s //m.edsoo.ru/7f4 1ada6
€CTECTBEHHOHAY4YHOU u
TYMaHUTapHOM o0macTsx
3HaHUI
Wroro no pasaeny 15
Paznen 3. DiekTpoMarHuTHOE 10Ji€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
> ¢dbopmupoBanue
OCO3HAaHHOT'O BBIpa)KEHUS
CBOE pOCCHICKOM
rpak1aHCKOM
PUHAIIICKHOCTH
(MICHTUYHOCTH ) B
MOJINKYJIBTYPHOM,
MHOT'OHAI[MOHAJIEHOM u
MHOTOKOH(ECCHOHATbHOM
DNEeKTpOMarHuTHOE POCCHIICKOM o01ecTse,
noJsie u MHPOBOM COOOIIECTBE; bubmmnoreka HOK
3.1 6
JJIEKTPOMarHUTHBIE > ¢dbopmupoBaHue https://m.edsoo.ru/7f41a4a6
BOJTHBI CO3HAHMUS CBOEro €JIWHCTBA C
HapoJIOM Poccun Kak
HCTOYHHUKOM BJIACTH "
cyObeKTOM ThICSYETICTHEN
POCCUICKON
rOCyJapCTBEHHOCTH, c
Poccuiickum  rocynapcTBowm;

OTBETCTBEHHOCTH 32  €ro
pPa3sBUTHEC B HACTOAIIEM U
Oynyuiem Ha OCHOBE




HCTOPUYCCKOT'O ITPOCBCIICHUA

Uroro no pazgeny

Pa3nea 4. CBeToBbI€E ABJICHUSA

3aKOHBI
4.1 pacrpocTpaHeHUs
cBeTa

JInH3EI 1
4.2 ONTHYECKUE
npudopbI

> BOCIIMTAHUE
TOTOBHOCTH K 3aliuTe POIUHEI,
CIIOCOOHOCTH
apryMEeHTHPOBAHHO
OTCTauBaTh CYBEPEHUTET U
JIOCTOMHCTBO Hapojia Poccuu u
Poccuiickoro rocyJ1apcTBa,
COXPaHSTh u 3aIlHIIATh
HUCTOPUYECKYIO MPaBY;

> (dhopMHupoBaHHE
CIIOCOOHOCTH aKTHUBHOTI'O
IPaXIAHCKOTO  y4acTHsl Ha
OCHOBE YBAKEHUS 3aKOHa U
IIPABOIIOPSIKA, IIPaB U CBOOO]
corpaxaaH

> ¢dbopMupoBaHue
OCO3HAHHOTO HETPUATHS
000N  TUCKPUMHUHAIMU 110
COI[HAIbHBIM, HAIIMOHAILHEIM,

PacoBbIM, PEeNUTruO3HBIM
IIPU3HAKaM; IIPOSIBJICHUS
HKCTPEMH3MA, TeppopU3Ma,
KOppYyHLHH,
AHTUTOCYIAPCTBEHHOU
JIESATENBHOCTH;

> ¢dbopMupoBaHHE OIbBITA
Ipa)x1aHCKOU COLIMAJILHO
3HAYUMOM JIedATeabHOCTH (B
YYEHUYECKOM
CaMOYIIPABJICHUH,

BOHOHTépCKOM JABHKCHHNU,

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6

bubnmorexa LIOK
https://m.edsoo.ru/7f41a4a6
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Pasznoxenune Oenoro
CBETa B CIIEKTP

JKOJIOTMYECKHUX, BOEHHO-
MaTPUOTUYECKUX W JpYyrue

00BbETMHCHHUSIX, AKX,
IIporpaMmax )

> (dbopMUpOBaHUE YMCHHUS
BBIPAXKaTh CBOIO
HAIlMOHAILHYIO, ATHUYECKYIO
NPUHAJICKHOCTB,

IIPUBEPKEHHOCTh K POJHOMN
KyJIBType, JH000Bb K CBOEMY
Hapoxy;

> (dhopMHupoBaHHE
OCO3HAHUS MPHUYACTHOCTU K
MHOTOHALIMOHAJIbBHOMY Hapozay
Poccuiickoit ®denepanuu,
Poccuiickomy Oreuectny,
POCCHUICKOM KYJIbTYpPHOMI
UJCHTHYHOCTU

bubnunoreka LIOK
https://m.edsoo.ru/7{41ad4a6

Hroro no paszueny

15

Paznen 5. KpanroBbie iBJIeHUA

5.1

5.2

Hcnyckanue u
MIOIJIOILLEHHUE CBETA
aToOMOM

CrtpoeHne aTOMHOTO
saapa

BOCIIUTaHHE LIEHHOCTHOTO
OTHOULIEHMSI K MCTOPUUYECKOMY
U KYJIbTYPHOMY  HacJIEeIUIO
CBOETO M JPYI'HMX HapoJIOB
Poccun, TpagULUAM,
pa3HUKaM, HaMsATHUKaM
HapoJOB, MPOKMUBAIOIIUX B
ponHou crpane — Poceuu;
BOCIIUTAaHHUE YBAKCHHS K
COOTEYECTBEHHUKAM,
MIPOXKUBAIOLINM 32 pyOexoM

> ¢dbopmupoBaHue
MIPUBEPKEHHOCTH K
TPaIUIIMOHHBIM JlyXOBHO-

bu6nmorexa LIOK
https://m.edsoo.ru/7f41a4a6

bubnunorexa LIOK
https://m.edsoo.ru/7f41a4a6
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SnepHble peakuun

HPaBCTBEHHBIM  IIEHHOCTSIM,
KyJlbType HaponoB Poccum c¢
Y4€TOM MHUPOBO33PEHYECKOTO,
HAIMOHAJIBHOTO,
KOH()ECCHOHATILHOTO
CaMOOIIPEEIICHUS;

> dbopmupoBaHue
YMEHHI JICICTBOBATh U
OLICHUBATh CBOE IOBEJICHUE U
IIOCTYIKH, a TAK)KE MOBEICHUE
U TOCTYNKH JIPYrux IIOJEH C
MO3ULUI TPAIUITMOHHBIX
POCCHIICKUX JTyXOBHO-
HPABCTBEHHbIX LIEHHOCTEH U
HOpPM, OCO3HaBasi MOCJEICTBUS

IMMOCTYIIKOB, HCIIPpUATUA
AHTUT'YMAHHBIX n
aCollMaJIbHBIX IMOCTYIIKOB,

NOBE/ICHUS, TMPOTHBOpPEYAIINX
9THUM [IEHHOCTSM

> ¢dbopMupoBaHue
YBOKEHUS K  JKU3HH |
JIOCTOMHCTBY Ka)JI0ro
YyeJIoBeKa, cBoOoOIC
MHPOBO33PEHYECKOr0 BbIOOpa
" CaMOoOTIpeIeIICHHS, K
NPEICTABUTENISIM  PAa3IUYHBIX
OTHUYECKUX TPYII, PETUTHHA
HapOJI0B Poccun, ux
HAllMOHAILHOMY JTOCTOMHCTBY
U PEJMTHO3HBIM YYBCTBaM C
yaéToM COOIOICHUS
KOHCTHUTYLIMOHHBIX ~ MpaB U
cBO0O]1 BCEX TpaKIaH;

bubmmoteka IIOK
https://m.edsoo.ru/7f41a4a6




> BOCIIUTAHHE  YMEHUH
LIEHUTh  MEXHAI[MOHAIBHOE,
MEXPETUTHO3HOE coriacue
monae, HapoaoB  Poccuu;
CIIOCOOHOCTH BECTH JTHAJIOT C
JIOJIbMU pa3HbIX
HaAIlMOHAJILHOCTEH;

YBaXXUTEIBHOTO OTHOIICHUS K
peIUrUd M PEJIUTHO3HOM

NPUHAIIIC)KHOCTH; YMEHUS
HaxoauTh oOmmMe Lemm MU
COTPYAHUYATH TUIst ux
JIOCTHO)KEHUS

Wroro no pasaeny 17

Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOTYJIb
> ¢dbopmupoBanue

[ToBTOpEeHue n
00o01mieHne
coJiepKaHus Kypca
¢u3uku 3a 7-9 knace

6.1

OpPUEHTALlMM  HAa  CO3JaHue
YCTOMYMBOW CEMBbU HA OCHOBE
POCCUHCKHUX  TPaJULIMOHHBIX
CEMEIHBIX IICHHOCTEH,
MOHMMaHUe Opaka Kak COro3a
MYXYUHBl W JKCHIIUHBI JJIS
CO3/IaHUSI CEMbH, POXKICHUS U
BOCIIUTAHUS JI€TECH, HEMPUATHS
HAaCWIHS B CEMbE, yX0Ja OT
POAUTENBCKOMN
OTBETCTBEHHOCTH;

> ¢dbopMupoBanue
MPEJCTABICHUN O LEHHOCTH U
3HAYEHUH B OTEUYECTBEHHOW M
MHPOBOU KYJIBTYpE SI3BIKOB U
nuTeparypsl HaponoB Poccuu;
YCTOMYMBOIO  HHTEpEca K
YTEHHIO KaK CpPENCTBY

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a4a6




Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

27

IIO3HAHUS OTEYECTBEHHOM U
MHUPOBOU yXOBHOH KYJIbTYPbI




Ne i/

HOYPOYHOE IINTAHUPOBAHHUE

Tema ypoka

7 KIIACC

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTHyeckue
padoTshI

DJIeKTPOHHBIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

®du3uka — Hayka o npupoje. SABieHus
npupoibl. DU3nvecKue ABICHUs

MeX&HI/I‘-ICCKI/Ie, TCIIIOBBIC, SJICKTPHYCCKUC,
MAaruuMTHBIC, CBETOBLIC, 3BYKOBBIC SIBJICHUA

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH MOMOIIHU )KUJKOCTHOTO
TEPMOMETPA U JaTYUKA TeMIEepaTyphl"”

Kak ¢u3snka u apyrue eCTeCTBEeHHbBIC HAYKH
M3Yy4aroT npupoxay. EcrecTBeHHOHAYUHBII
MeTo no3Hanus. Onucanue GU3nyecKux
SIBJICHHI C TTIOMOIIBIO MOACIICH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "lIpoBepka runoTes3s:
JAJIbHOCTD MOJETa MIapUKa, MYHIEHHOTO
TOPU30HTAIIBHO, TEM OoJIblIIe, YeM Oouble
BBICOTA IMycKa"

CrpoeHnne Bemectsa. ONBITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BELIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBr>xeHue 4acTHIl BEIESCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

10

VYpoxk-uccienoBanue «OnbITH IO
HAOII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»

ArperaTHble COCTOSIHHSI BEIIECTBA




BzanmocBs3p MCXKOY CBOMCTBaMH BEIIIECTB B

11 Pa3HBIX arperaTHbIX COCTOSHUSAX U UX bubnuoreka [IOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

12 Mexanunueckoe aBrKeHuEe. PaBHOMepHOE U bubnunoreka [HOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05¢c6

13 Ckopocts. EAUHUIEI CKOPOCTH Bubmioreka LIOK

p ) p https://m.edsoo.ru/ff0a079c

14 Pacuetr nyTH 1 BpeMeHU IBUKECHUSA Bubmorexa HOK

yr p https://m.edsoo.ru/ff0a0ac4
WNuepuus. 3akon nnepuun. Bzaumoaerncraue
15 Tel IIZ:K MpUYMHA 1/13MpeLII{eHI/Is[ CKO oim bubmmorexa LOK
p p https://m.edsoo.ru/ff0a0c10
JBUKCHHUSI TEJ

16 [ImotHOCTE BeniecTBa. Pacuer maccsl u bubnuorexa [JOK
o0beMa TeJa 1o ero IOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Jlaboparopuas pabota «OnpeneneHue
IUIOTHOCTHU TBEPIOTO TEa

18 Pemenue 3amgad nmo treme "[lnoTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c

19 Cuiia KaK XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuiia ynpyroctu. 3akoH ['yka
Jlaboparopnast padota «3yuenue

20 3aBUCUMOCTH pacTskeHHs (1edopMariim)

MPY>KUHBI OT MPUITIOKEHHON CHITBD)

21 SBnenne Tarorenus. Cumia TSKECTH
CBs13b MEX]y CHJION TSYKECTH U MACCOU

22 Tena. Bec Tjelzia Pemienue 3agad mo reme Bubmioreka [IOK
e~ ',, https://m.edsoo.ru/ff0al778

Cuna TsoxecTu
Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubmuorexa [IOK

23
Pu3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al1502

24 N3mepenne cuit. luHamoMeTp bubmorexa LIOK

https://m.edsoo.ru/ff0al 8cc




bu6mmoreka [IOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778

26 Ciio)eHue IByX CHJI, HalPaBJICHHBIX MO bubnnoreka [HOK
OJIHOM IIpsiMOil. PaBHOACHCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70

27 Pemrenue 3agad mo reme
"PaBHoneiicTByromas cut"

78 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnuoreka [IOK
Tpenue B NpUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopunas pabota «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnnoreka [JOK
CUJIBI JABJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TTOBEPXHOCTEH»

30 PGHIGHI/Ie“ 3a7a4 Ha 9HpeﬂeneHHe
PaBHOJECHCTBYIOLIEH CUIIbI
Pewenue 3amau no remam: «Bec Tena»

31 «Fpa(’pnqecxﬂoe U300paKeHHE CUID, <<C’I/IJII)I>>, bubmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOLIAS CUII»
KonTponbHast padota no remam:
37 «MexaHnuueckoe aBuxkeHue», «Macca,
IJIOTHOCTBHY, «Bec tenay, «['paduueckoe
n3o0paxeHue cuimy, «CHIIbI»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmoreka [IOK
YBEJWYCHUS TABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBrieHue ra3a. 3aBUCUMOCTbD JIaBJICHUS Ta3a bu6mmoreka [JOK
oT 00bEMa, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376

35 [Iepenaya naBiieHUs: TBEPABIMU TEJIAMH, bu6mmorexa [IOK
JKUJIKOCTSIMH ¥ razamMu. 3akoH ITackams https://m.edsoo.ru/ff0a25b0

36 JlaBiieHHME B AKUJKOCTH U Ta3€, BBI3BAHHOE bubnuorexa [JOK
JICACTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3amaq mo teme «/laBnenue B bubmuorexa [JOK
XKUJKOCTH U raze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826

38 CooOrmarommuecs cocyabl bubnnoreka [JOK




https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK

39 Tuppasiieckuii npece https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBOM )KUAKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Tpuannb
41 CYIIECTBOBAHMS BO3IYIIIHONW 000JI0YKH bubnunoreka [JOK
3emin. 3aBUCUMOCTB aTMOC(EepHOTO https://m.edsoo.ru/ff0a2bSa
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
bu6mmoreka [IOK
42 Bec Boznyxa. AtmocdepHoe aaBiieHne https://m.edsoo.ru/f0a2b5a
13 Wzmepenune armocheproro nasienus. Onpit bubnnorexa [HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JIABJICHHS OT bubnnoreka [JOK
BBICOTBI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JTABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo reme "AtMmochepHoe
naBieHue"
47 JlelicTBuE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE bubnuotexa [JOK
B HUX TeJ0. ApXHMeI0Ba Cujia https://m.edsoo.ru/ff0a3276
Jlaboparopnast pabota «Ornpezenenue
48 BBITAJIKUBAIOLLEH CUJIBI, JIEHCTBYIOLIEN HA Etlf 6$;I§1Tee§sigrou/}t§f0a3 3fe
TEJIO, TOTPYKEHHOE B JKUIKOCTH) A ’
Jlaboparopnast paboTta 1mo Teme
49 «HMccrnenoBanue 3aBUCUMOCTH Beca Tena B bubnmnoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJla
bu6mmorexa [IOK
>0 Inapanue Tex https://m.edsoo.ru/ff0a3a96
51 JlabopaTtopHas pabota "KoHcTpynpoBanue

apcoMCETpa NI KOHCTPYUPOBAHUC JIOJAKHU U




onpeaeseHue e€ rpy30noabEMHOCTH"

Pemrenue 3agau mo remam: «IImaBanue

52 cynoB. BoznyxonnaBanuey, «JlaBienue bubmorexa [IOK
N https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Tra30B»
bu6mmoreka [IOK
>3 Mexanmicckas pagora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
>4 MomnocTs. EMHUIb MOIHOCTH https://m.edsoo.ru/ff0a3{82
55 Ypoxk-uccienoBanue "Pacuét MOIIHOCTH, 1
pa3BUBaeMOM IIpH Mo IbEME 10 JiecTHUIE"
56 IIpocteie Mexanu3mel. Peryar. PaBHoBecue
CHWJI HA pplyare
KonTponbHas pabota no Teme «JlaBnenue
57 TBEPABIX T, JKUIKOCTEH U Ta30B» /
Bcepoccuiickas mpoBepouHas paboTa
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
53 Teme «JlaBneHue TBEPABIX Te, )KUAKOCTEH U bubnnoreka [JOK
ra3oB» / Beepoccuiickas mpoBepodHas https://m.edsoo.ru/ff0a4ffe
paborta
Prryaru B TexHuKe, OBITY U IPUPOJIE.
59 JlaGopatopHas pabora «};ICCJIPCL[IE)BJ;HI/IG 0.5 bubmiorexa HOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3anau o teme «Y cloBus bu6mmorexa [IOK
PAaBHOBECHS pbIYara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro aecTeust
61 MexaHusMa. JlabopatopHas pabota 0.5
«M3mepenne KIIJI HakIOHHON TIIOCKOCTHY
62 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprus. Kunernueckas u bubnnorexa [JOK
MMOTEHIUAIBHAS SHEPTUS https://m.edsoo.ru/ff0a4252
64 3aK0H COXpaHEHHUsI MEXaHUIECKON YHEPTUHU bu6mmoreka [{JOK




YPOK-3KCIIEpUMEHT 1O TEME
"DKCIEPUMEHTAILHOE ONPEICTICHUE

https://m.edsoo.ru/ff0a4360

65 W3MEHEHUSI KHHETUYECKOHN U MOTEHLMAIbHON 1 1
SHEPTUU MPU CKATHIBAHUU TEJA IO
HaKJIOHHOM TUIOCKOCTH"

66 Kontposnbnas padota no teme «Pabora u 1 1
MOILHOCTb. DHEPIUsI»

67 PesepBHblil ypok. Pabora ¢ TekcTamu 1o 1 bubnuoreka [IOK
TeMe "MexaHuueckoe aBimxeHue" https://m.edsoo.ru/ff0a4ee6d
PesepBHblit ypok. Pabora ¢ Tekctamu 1o

68 " 1
teMe "Pabota. MomHocTh. DHeprus

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 12




8 KVIACC

N KoanuecTBo yacoB DJIeKTPOHHbIE
[y
Wy | Temaypoka Beero Kontponbubie  Ilpaktnueckue  UHPpPOBbIE
' paboTnI padoThI oOpasoBaTe/bHbIE
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUH U UX ogLITELIe 1 buGmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopnenu TBEpIOTO, KHUAKOTO U Ta3000pa3HOro 1 bubnuoreka [IOK
COCTOSIHHI BEIlECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA HAa OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKOU
TEOpPUH
5 Kpucrammmueckue n amop¢HbIe Tena 1 bubmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanWIISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHne U CokaTue 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
] Temnepatypa. CBsi3b TeMIepaTypsl CO 1
CKOPOCTBHIO TEIJIOBOTO JIBHXKEHUS YaCTHUII
9 Buytpennsist sHeprust. CriocoObl H3MEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEHN SHEPTrUun https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenonepenaqu 1 Bubmioreka [IOK
p https://m.edsoo.ru/ff0a6412
VYpok-koudepennus "IIpakTnaeckoe
11 Hcpnonmoga)ml:/le ;ICHJIOBIE)IX CBOIICTB BEIIECTB U 1 1 Bubmioreka [IOK
; https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B IEJISIX YHEPTOCOSPEIKEHUS
12 KommdaecTtBo TemnoTHL. Y IeabHas TEMIOEMKOCTD 1 Bubmzorexa LIOK

https://m.edsoo.ru/ff0a6976




YpaBHeHue TernoBoro 6ananca. TemnoooMeH u

bubmuorexa [JOK

13
TETJIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnas padora "HcciienoBanue siBiIcHUS
14 TCHH£06MEH3 an CMCI_HI/IBaHI/IlI[/I XOJIOJTHOU U buGmorexa LIOK
N " p https://m.edsoo.ru/ff0a6a98
ropsiuei BOJIbI
PacueT KoauuecTBa TEIIOTHI, HEOOXOIMMOTO
15 JUISl HarpeBaHMsI TeJla U BBIACIISIEMOT0 UM TIPU
OXJIAXKICHUU
16 JlaboparopHuas pabota "OnpeneneHue yaenbHOu bubnnoreka HOK
TEIJIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBa. Y IelbHas TEIJIOTa CTOPAaHUs Bubmzorexa LIOK
p ' p https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAEBaHUE KPUCTATUIMUECKHUX bubnnoreka [JOK
18
Tell. Y aenbHas TEeILIoTa IJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHnas pabota "Onpenenenue yaeabHOU bubnnoreka [JOK
TEIJIOTHI IIJIaBJICHHS JIha" https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
2 11 BaHWE U KoHmeHcanus. Mcnapenu
0 apoo0pasoBAHMC 1 KOHACHCAL cliapeue https://m.edsoo.ru/ff0a740c
Kunenne. Y nenpHas Temiora mapooopa3oBaHMs
21 7 KOHJICHCA I[I/II/I 3aBUCHUMOCTH T€133M1'Ie paT Bl Bubmzorexa LIOK
a THH. patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(EPHOTO JTaBICHHS
BraaxknocTs Bo3ayxa. JJaboparopHas padota
22 "Onpenenaenne );zl){(ochenblz-Ioﬁ I];J'Ia)KEIOCTI/I Bubmiorexa [HOK
p " https://m.edsoo.ru/ff0a7628
BO3/IyXa
73 Pemenue 3a1au Ha onpeneneHNe BIaXKHOCTH
BO3/1yXa
[IpuHIMIBI paOOTHI TETIJIOBBIX IBUTATENEH.
24 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CropaHus
75 KII/I TermoBoro nBuratens. TeraoBbie bu6mmoreka [IOK
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPebI https://m.edsoo.ru/ff0a7¢7¢c
26 3aKOH COXpaHEeHMsI U MTPEBPALICHHS SHEPTUHU B




TEIJIOBBIX ITpoLIEcCcax

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

27 "TerioBbie ABNCHUS. MI3MeHeHNE arperaTHbIx bubmorexa [IOK
. o p https://m.edsoo.ru/ff0a83{2
COCTOSIHUI BelllecTBa
KonTponbhas pabora no teme "Temnnossie
28 SIBHCIfI/IH I/IsMeI:HeHHe arperaTHbIX COCTOSIHUI bubmorexa [IOK
',, P https://m.edsoo.ru/ff0a86ae
BEIIeCTBA

29 OnekTpuzanus Tei. J[Ba poja 3JeKTpUUECKUX
3apsioB

30 VYpok-uccienoanue "IneKTpu3aIus Tl
WHIYKIMEN U IPU CONTPUKOCHOBEHUHU"

31 B3aumoneiicTBre 3apsoKeHHBIX Tell. 3aKOH bubnnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe noje. HampsskeHHOCTD

32 DJIEKT queCKOFO o I1 I/lI:)HIII/IH CYIEPIO3UIIAHU Bubmmorexa [IOK

p P yrep https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIEH
33 Hocwurenu snekTpudeckux 3apsaoB.
DneMeHTapHbIi 3apsia. CTpoeHne aroma

34 [IpoBOgHMKY U THUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHUs JIEKTPUYECKOIO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha IpUMEHEHNE CBOMCTB bubnuoreka [IOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

36 c GCE)“BOBaHI/IS[ HC;gIIHI/IKI/I AIEKTPUIECKOTO bubmorexa LOK

ymt ' p https://m.edsoo.ru/ff0a95a4
TOKa
37 JleMcTBUS DJIEKTPUIECKOTO TOKA Eubmorexa LIOK
s https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 3JIEKTPUYECKOTO ITOJISI HA POBOJAHUKHY U
JUAJIEKTPUKH"

39 DIIEKTPUYECKHI TOK B METAJIAX, JKUJIKOCTAX U bubnmnoreka [JOK

raszax

https://m.edsoo.ru/ff0a9838




40

:‘)J'IGKTpI/I‘iCCKaH LIeNb U €€ COCTaBHBIC YaCcTU

Cwita Toka. JlabopatopHas pabora "M3mepenue

bubmuoreka [JOK

41 0.5
U PEeryJIMpOBaHUE CUJIIBI TOKA" https://m.edsoo.ru/ff0a8bd6
DJeKTpUUuecKoe HarpsikeHue. BonbTmerp.
42 Jla6o I;TO Hast a6o$a "Uzmepenue u b 0.5 buGmorexa LIOK
patop p P ) https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HapsHKEHUS
43 CornpoTHBiIeHUE MPOBOAHUKA. Y ICIBHOE bubnnoreka HOK
COIPOTUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh
44 ANEKTPUYECKOTO COIPOTUBIICHUS ITPOBOJHUKA 1 bubnuorexa [JOK
OT €0 JUIUHBI, TUIOIIAJN TTOTIEPEYHOTO CEUEHUSI https://m.edsoo.ru/ff0aa738
u Marepuana”
45 3aBUCHUMOCTb CHJIBI TOKA OT HaIIPSDKEHUA. 3aKOH bubnnorexa [JOK
OmMa 1t yyacTka Lernu https://m.edsoo.ru/ff0aad44a
JlaGopaTtopnast pabora "HccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UIYILETO Yepes 1 bu6mmoreka [IOK
PE3UCTOP, OT COMPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsDKEHUs Ha pesucrope”
47 [locnenoBarenbHOE U MapajieIbHOE
COCTMHEHUS TTPOBOTHUKOB
JlabopaTtopHast padota "I[IpoBepka npasuia
48 CJ'IO)KIG)HI/IHpHaH IzI)KeHI/If/'I an/I H(I;)CJICI[I())BaTeJIBHOM 1 bubmorexa LOK
p P " https://m.edsoo.ru/ff0aaa58
COCIMHEHUH JIBYX PE3UCTOPOB
JlabopaTtopHast pabota "I[IpoBepka nmpaBuia st
49 CI/IJ‘IBIpTOKEf) 1| 1/111)13 aHHerHOMFZ:OCILEHeHI/II/II{ 1 bubmorexa LOK
"p p https://m.edsoo.ru/ff0aadle
pPE3UCTOPOB
50 Pemenue 3anau Ha npumeHeHue 3akoHa OMa bubnnorexka [JOK
JUTA pa3JIAYHOTO COEANHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH AMEKTPHUIECKOTO TOKA. bubnmnoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "Onpeznenenue paboThl U 1 bubnnoreka [JOK

MOIITHOCTH 3JIEKTPUIECKOTO TOKA"

https://m.edsoo.ru/ff0ab3e0




DNeKTpUYecKUe ey U MoTpeduTenn

53 AIIEKTPUUYECKON 3HEpruu B ObITy. KopoTkoe bubmorexa LIOK
Y- https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 ITocTossHHBIC MarHUThI, KX B3aNMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue noneu bubnmoreka [JOK
55 ; I
HOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
56 MaruauTHoe nosie. MaraHuTHOe 1oyie 3eMIIH 1 bubnuorexa [JOK
€ro 3HaueHHue JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
57 "DrekTpuuecKue 3apsabl. 3apsHKEHHBIE Tella U bubnuorexa [JOK
ux B3aumMoaercTus. I10CTOSHHBIH https://m.edsoo.ru/ff0abd2¢c
ANEKTPUUYECKUN TOK"
Kontponbhas pabota no Teme "DieKkTpuueckue
53 3apsiibl. 3apsKEHHBIC Tella U UX bubnnoreka [JOK
B3aUMOJIeUCTBUS. [10CTOSIHHBIN AlEKTpUUECKUI https://m.edsoo.ru/ff0abea8
Tok" / Beepoccuiickasi mpoBepodHast pabota
PesepsHbIil ypok. PaboTta ¢ TekcTaMu o TEME
" P y? Ny " bu6mmoreka [IOK
59 [TocTosiHHBIIH MeKTpUYecKuit TOK" /
N https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepouHas padboTa
OmbIT OpcTena. MarauTHoe mose
60 JJIEKT I/II‘)leCKOFO TOKa MarsurHoe nosie Bromaozexa [IOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
IIpuMeHeHne DIIEKTPOMATHUTOB B TEXHHUKE.
61 H£6o aTopHasg a6(f)Ta "N3yuenne nercTBUS 0.5 Bubmiorexa IJOK
patop p i " ’ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIs Ha TMPOBOJIHUK C TOKOM
DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonw3oBanue djIeKTpoABUTATENCH B
62 TEXHUYECKUX YCT oﬁchaX M Ha TpaHCIIOPTE Bubmzorexa LIOK
yerp " P pTe. https://m.edsoo.ru/ff0ac86¢
JlaboparopHas pabota "KoHCTpyrpoBaHUE U
n3ydeHue paboThl dIEKTpOABUTATEIA"
63 OnbiTel @apazest. 3aKOH JIEKTPOMarHUTHOM

nHaykiuu. [Ipasuio Jlenna




Onekrporenepatop. Criocodbl MoTyYeHUs

64 ANEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMH HA 1
BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHH
65 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe 1
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJIICHUS"
66 KonTtponpHas pabora o teme "DineKkTpuyecKue 1 bubnuoreka [IOK
Y MarHUTHBIE SIBICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnmoreka [JOK
"TernsoBbie ABICHUS" https://m.edsoo.ru/ff0acc5e
63 PeseprHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1
"MarHuTHbI€ sIBJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5




9 KJIACC

N KoandyecTBO 4YacoB DJIeKTPOHHbIE
[
wn Tema ypoxka B Kourposbnbie  Ilpakruueckume  UHPpoOBBIE
cero padoThI pa6oTnI oOpasoBaTe/bHbIE
pecypcbl
1 Mexanunyeckoe IBrKeHne. MarepualibHasi TOYKa 1
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [IOK
MEXaHHUYECKOro ABHUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIUHENHOE ABUKEHUE 1 bubnnorexa [JOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
Cpenssisi U MTHOBEHHasi CKOPOCTh
5 [TpsimonuHENHOE PAaBHOYCKOPEHHOE JBUKCHHUE. 1 Bu6moteka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSMOJIMHEHHOTO PABHOYCKOPEHHOTO 1
nBwkeHus. ['paduk ckopoctu
JIabGoparopHas pabora "OnpeaeiieHre yCKOpEHUs
7 Tela ﬁ u paBHOp CKO eHHOI\IZ I?BI/I)KGHI/II/}I/ o b 1 1 Bubmnorexa HOK
P P, yeKop " https://m.edsoo.ru/ff0adb18
HaKJIOHHOH IJIOCKOCTH
8 CBo6oxanoe magenue ted. OneiTel [anunes 1
PaBHOMepHOE IBMIKEHHE T10 OK HOCTH.
9 Ilepuon 5 IJaCTHOTa 00 aIHCHI/I}IpJ}_]I)II/I<HeI>'IHa}I u 1 Bubnnorexa LIOK
P p ’ https://m.edsoo.ru/ff0ac176
YTJI0Basi CKOPOCTH
10  IleHTpOoCTpeMUTENHHOE YCKOPEHUE 1
. bubmmoteka IIOK
11 | Ilepssiii 3akoH HeroTona. BekTop cuiibl 1
P P https://m.edsoo.ru/ff0ae612
Bropoii 3akon Herorona. PaBHonelicTByromas bubmuoreka [JOK
12 1
cuia https://m.edsoo.ru/ff0ae72a
. but6mmoreka [IOK
13 | Tpernii 3akon Herorona. Cymnepiosuiiys Cui 1
p ynep 1 https://m.edsoo.ru/ff0ae982
bubnunorexa LIOK
14  Pemenue 3a1a4 Ha IPUMEHEHHE 3aKOHOB 1

https://m.edsoo.ru/ff0aeb6bc




Hrrotona

15 Cuna octu. 3akoH ['yka bubmmorexa LIOK
yupyr ) YK https://m.edsoo.ru/ff0aeca2
16  Pemenue 3ana4 no teme «Cuia ynpyroctu»
17 JlabopaTtopHas pabota «OnpeaesieHue KeCTKOCTH bu6nmoreka [IOK
NPYKUHBI https://m.edsoo.ru/ff0ace28
bu6nmoreka [IOK
1
8  Cunatpenns https://m.edsoo.ru/ff0af738
19  Pemenwue 3agau no teme «Cusa TpeHUs buGnuorexa [JOK
p https://m.edsoo.ru/ff0afa26
JlabopaTtopnast pabora "Ornpeznenenue bubmmoreka [JOK
20 "
KOd(UITUEHTA TPSHUS CKOJIBKCHHSI https://m.edsoo.ru/ff0af8be
71 Pemenne 3agau mo teme "3akonsl HeroToHA. bubnuoreka [{OK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0atb8e
2 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHUSI. bubmmoreka [JOK
YckopeHre cBOOOIHOTO MaeHUs https://m.edsoo.ru/ff0atf044
Ypok-koHpepenmus "JIBUKCHHE TSI BOKPYT
23 rpasurtanoHHoro neHtpa (ComHeuHas cucTema).
lamaktuku"
Pemenne 3aga4 1mo Teme "Cuja TSOKSCTH U 3aKOH bu6nmorexa LIOK
24 "
BCEMHPHOI'O TSITOTECHHUS https://m.edsoo.ru/ff0af5f8
75 ITepBast kocMuueckast ckopocTs. HeBecomocTs 1 bubmuoteka [IOK
HepEerpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue matepuanbHOH TOUKU. AOCOTIOTHO
26 TBEp0€ Teno. PaBHOBecue TBEPAOTO Tema C bu6nmorexa LIOK
3aKpEIUIEHHONW OCBIO BpallleHUs.. MOMEHT CUJIBL. https://m.edsoo.ru/ff0afe36
LlenTp TsKECTH
PaBHOBecue matepuanbHON TOUKU. AOCOTIOTHO
27 TBEpHOE Teo. PaBHOBecHe TBEPAOro TENa C
3aKpEIUIEHHOW OChIO BpallleHUsl. MOMEHT CHUJIBI.
LlenTp TsxecTn
28 | Pemenwue 3amau no teme "MomeHT cuibl. LleHTp bubmuoteka [IOK




TsoKecTH"

https://m.edsoo.ru/ff0b02b4

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe

bub6nmoreka [IOK

29 ;ﬁixaHqucxoe nBIKeHHe. BzaumoaencTaue https://m.cdsoo.ru/fOb0408
30 KonTponbhas pabota no teme "MexaHudeckoe bubmmoreka [JOK
nBmkenne. Bzaumoneiictsue ten" https://m.edsoo.ru/ff0b06ec
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COszHeHI/I}I I/IMHyJ'IB}C/a. Yupyroe u Heynpyroe buGmuorexa [JOK
B3AMMOICHCTHE https://m.edsoo.ru/ff0b07fa
3 Pemenue 3agau o teme "3akoH coXpaHEHUS bubmmoreka [JOK
uMITynbca' https://m.edsoo.ru/ff0b096¢c
33 YpOK-KOHq)epeHuHﬁ" "PeakTuBHOE ABUKEHUE B
MIPUPOJIC U TEXHUKE
34  Mexanunueckas paboTa ¥ MOIITHOCTh ngﬁ;&fgggﬁ}ﬁmb 0a84
35 Pabota cuibl TSXKECTH, CHIIBI YIIPYTOCTH U CHIIBI bubnnorexa [JOK
TpEeHUs https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenrue padboTh
36  cuibl TpeHUs IpU PAaBHOMEPHOM JIBHXKEHUU Tella
110 TOPU30HTAJIBHOM TOBEPXHOCTH»
37 Cas13b sHepruu u paboTsl. [loTeHnnanpHas
SHEprus
38 KI/IHGTI/I‘IGCK&Z[ sHeprus. Teopema o bubmuoteka [IOK
KHHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 | 3axkoH cOXpaHEHMsI DHEPTUU B MEXAHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubmuorexa [IOK
COXPaHEHUS SHEPTUN https://m.edsoo.ru/ff0bl12fe
41  KonebarenbHOe IBUKEHHUE U €TI0 XapaKTEPUCTUKU bubmorexa LIOK
https://m.edsoo.ru/ff0b1858
4 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnmnorexa [JOK
koseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43  MaremMaTH4eCKUI U NIPYKUHHBIA MasTHUKU




ypOK-I/ICCJ'IeI[OBaHI/IC «3aBUCUMOCTD nepuoaa

44  xonebaHUM OT )KECTKOCTH MPYKUHBI U MacChl bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparieHre SHEPTUU NPU MEXAHUYECKUX
KOJICOAHUSX
46 JlaboparopHas pabota «OnpeaeneHrue 4acToThl U bubnmnoreka HOK
nepuo/ia KojaeOaHui IPYKUHHOTO MasTHUKA https://m.edsoo.ru/ff0blaec
JlaboparopHas pabota «IIpoBepka
47 He3aBII)/ICI/II\I;OCTI/IpHepI/IOIIa IE)OJIeé)aHI/Iﬁ rpysa, bubmmorexa LIOK
https://m.edsoo.ru/ff0b197a
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»
48 Mexanuyeckue BoiHbl. CBOMCTBA MEXaHMYECKHUX bubnuoreka [{OK
BOJIH. [IpoaoibHbIE U ONIEpEYHBIE BOIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepenus "MexaHUYecKue BOJIHBI B
TBEpOM Tene. CelicMuieckre BOTHBI"
50  3Byk. PacnpocTpanenue u oTpaxkeHue 3ByKa
51 VYpok-uccnenosanue "HabnroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YacCTOThI"
57 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUM
pe30HaHC
53 VYpoxk-koHpepennus "YnpTpa3Byk U HHOPaA3BYK B bubmuorexa [IOK
MpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
54 "3aJII(OHLI COXpaHeHI/II)ﬂ. MexalfnquKHe Kosie0aHus bubmorexa LIOK
" https://m.edsoo.ru/ff0b25f0
Y BOJIHBI
KontponbHas padota o Teme "3akoHbI
55 | coxpanenus. MexaHn4deckue KoueOaHus u
BOJIHBI"
56 DIIeKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE bubnmnoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 | CsolicTBa 3JIEKTPOMATrHUTHBIX BOJH
58 VYpok-koHdepenuus "Llkana 371eKTPOMarHUTHBIX bu6muoreka [IOK

BostH. Mcronn3oBanme OJICKTPOMAariMTHBIX BOJIH

https://m.edsoo.ru/ff0b2fe6




U1 COTOBOM CBA3U"

VYpoxk-uccinenoanue "M3yuenne cBONCTB

59 | 37IE€KTPOMArHUTHBIX BOJIH C IIOMOIILIO bubnnorexa LIOK
P " https://m.edsoo.ru/ff0b2c6¢
MOOMIIBHOTO TenedhoHa
60 Pemenue 3amay Ha onpeeeHre 4acToThl U
JUTUHBI 3JIEKTPOMArHUTHOW BOJTHBI
61 DneKTpoMarHuTHas nmpupoza ceera. CKOpocThb bubnmnoreka HOK
cBeTa. BoHOBEIE CBOMCTBA cBETA https://m.edsoo.ru/ff0b31d0
HUcrounuku cseta. [Ipsimonunaeiinoe
62 aCIIPOCTPAHEHUE CBETa 3armenust CoHIa 1 bubnnorexa [JOK
pactipoctp ' https://m.eds00.ru/ff0b3658
JIyHb1
63 3aKoH oTpaxkeHus cBeTa. 3epkana. Pemenue bubnnoreka [JOK
3a/1a4 Ha NPUMEHEHHUE 3aKOHA OTPAXKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 | Ilpemomienune cBeTa. 3aKOH MIPEIOMIIEHHUSI CBETA Bubmnorexa HOK
P ’ p https://m.edsoo.ru/ff0b3aca
TTosrHOE BHYTpPEHHEE OTPAKEHNE CBETA.
65 I/Icnonb30BzEI)/Ie r[onHoTlPO BHYTPEHHETO bubnnorexa [JOK
yp https:/m.edsoo.ru/ff0b3c5c
OTPa)KEHUS B ONITUYECKUX CBETOBOJAX
JlabopaTtopHast pabora "HcciaenoBanue
66  3aBHCHMOCTH yTjla IPEJIOMJIEHUSI CBETOBOIO Jyya
OT yTJIa MaJieHus Ha TpaHuIle "BO31yX-CTeKiI0""
VYpoxk-koHpepennus "Mcrnonb3oBaHre MTOJTHOTO
67  BHYTPEHHErO OTPa)KEHMsI: CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBSI3b"
bubmmoteka IIOK
68 | JIuusel. OnTrnyeckas Cuia JIMH3bI
https://m.edsoo.ru/ff0b3{2¢
69 | Iloctpoenue n300paxeHU B JIMH3AX bubnnorexa [JOK
B p https://m.edsoo.ru/ff0b444a
JIabopaTtopHas padora "Onpenenenue GOKyCHOTO
70 aCCTI())SIHIfH Hu OIEITquCKoﬁ lgﬂﬁm cobu qa)uogleﬁ bubnnorexa [JOK
P " p https://m.edsoo.ru/ff0b4206
JINH3BI
71  VYpoxk-koHpepennus "OnTuuecKkue JINH30BbIC bubnuoteka [JOK




puoopsI"

https://m.edsoo.ru/ff0c0a7e

bub6nmoreka [IOK

72 T'nma3 kak onTHYecKasi CuCTeMa. 3peHue hitps://m.edsoo.ru/fOb4684
73 Ypok-koupepenmus "Jledexrsr 3penus. Kak
COXpPaHUTh 3peHue"
P eHue Oe e extp. O
74 Horotor, Caoentie crektpasii uzeron Bu6morerca LIOK
) P H ’ https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBera
JlaGopaTopHas padota "ONBITHI 110 Pa3I0KESHUIO
0eJIoro CBETa B CIEKTP M BOCIPUSITHIO I[BETA bubnnorexa [JOK
75
MIPEAMETOB MPU UX HAOJIFOJICHUH Yepe3 IIBETOBBIC https://m.edsoo.ru/ff0cOe2a
bunbTph"
76 VYpok-npaktukym "BoiHOBbIE CBOICTBA CBETA!
JUCTIepCHst, UHTEPPEPEeHITUSA U TUdpaKus”
77 OmnsiTel Pezepdopaa u rmianerapuas Mojemb bubnnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78  Ilocrynarsl bopa. Moaens atoma bopa
79 Hcnyckanue U MOIIONICHUE CBETA aTOMOM. bubmmnoreka HOK
KBanTsl. JInHeituaTbie CieKTpbI https://m.edsoo.ru/ff0c144c
20 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubnnorexa [JOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
81  PamnoakTHBHOCTH M €€ BHUJIBI Bubmiorexa TOK
A A https://m.edsoo.ru/ff0c1672
82 | Crpoenue aToMHOTO s/ipa. HykiioHHast Mojienb bubmoreka LOK
p Apa. Hyk A https://m.edsoo.ru/ff0c18ac
83  PammoaxtmBHBIE peBpaltieHus. 130TOmbI Bubmorexa LOK
a peppatit ' https://m.edsoo.ru/ff0clal4
Pemienue 3amau o reme: "PannoakTuBHbIE bubnmnoreka [JOK
84 "
MpEeBpaIICHUS https://m.edsoo.ru/ff0c1b4a
85  llepuon nomypacnaga
36 Ypok-koHpepennus "PagnoakTuBHBIC U3TyUSHUS bubnuoteka [JOK

B IIpUpOJIe, MEIULIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126




Q7 SnepHble peakuny. 3aKOHbI COXPAHEHUS bubmmoreka [JOK
3apsAI0BOTO U MacCCOBOI'O YUCEI https://m.edsoo.ru/ff0c1c58
OHeprus CBA3M aTOMHBIX siiep. CBsA3b Macchl U bubnuoreka [JOK

88
SHEPruu https://m.edsoo.ru/ff0c1d7a

89  Pemenue 3amay o teme "AnepHbie peakuun"

Peakuuu cunrtesa u genenusd siaep. Mictounuku bubnunorexa LIOK

90 ..
sHeprun CoJiHIA U 3BE3N https://m.edsoo.ru/ff0c1e88
Ypoxk-koHdpepenuus "SnepHas sHepreTUKa.

91  JlelicTBHs paJlnOaKTUBHBIX U3JYYEHUI HA )KUBbIE
OpraHu3mbI"

IToaroroBka Kk KOHTPOJIBHOH paboTe MO TEME
92 | "Dnuekr OMaFHI/ITHOE [1oJie SIJOIeKT OMAarHuTHBIE Bubmmorexa OK
P o p https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBEIE SBIEHHUS
KoHTpoinbHas pabota 1o Teme

93 | "DyeKTpOMarHuTHOE 1oJie. DIEKTPOMarHuTHbIE
BoyIHBI. KBaHTOBBIC ABIICHHS"

[ToBTOpenue, o6ob6meHue. Jlaboparopusie bubmmoreka [JOK

94 " 4 n .
pabotsl o Kypcy "B3aumoneiictBue ten https://m.edsoo.ru/ff0c245a
IToBTOpenue, o0001IeHne. Penienne pacueTHLIX U

95 I(aLIeCTII)SeHHBIX 3aI[:111 o TeMe "TCHJ'I(I;)BBIG Bubmoreia HOK

" https://m.edsoo.ru/ff0c2572
MIPOIIECCHI
IToBTOpenue, o0001IeHKe. Penienre pacueTHLIX U
96 I(aLIeCTII)SeHHBIX 3aI[:111 o teme "KII1J] I?FCHJ'IOBLIX Bubmoreia HOK
“n https://m.edsoo.ru/ff0c2a22
JIBUTATEIIEH
IToBTOpenue, 0000mIeHNE. PenteHne pacueTHRIX U
97 Ka‘-IeCTI:}E)SeHHI)IX 33}1:‘1{ 10 TEME "KHI[p Bubnnorexa LIOK
" https://m.edsoo.ru/ff0c2b30
AJEKTPOYCTAHOBOK
[ToBTOpenue, o606menue. JlabopatopHsie bubmmoreka [JOK

98 " n
pabotsl 1o Kypey "CBETOBBIE SIBICHUS https://m.edsoo.ru/ff0c2¢c52

99 [ToBTOpenwue, o600meHne. Pabora ¢ TekcTamu mo bubnunorexa LIOK
TeMe "3aKOHBI COXpAaHEHHUs B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a

100 TIloTopenue, 0606menue. Pabota ¢ Tekctamu mo bubnmnoreka [JOK




teme "Konebauusa v BOJIHBL"

https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1mo

bubnunoreka LIOK

101 teme "CBeToBbIC sIBICHUS" ! https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu o 1

teme "KBaHTOBas U sijaepHas pusznka'
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 001Iero 00pa30BaHUs

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pa3invaThb SABJICHUA 110 OMHUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)H3H“I€CKO€ SABJICHHUC

1.3

1.4

1.5

1.6

1.7

pacrio3HaBaTh  INpOSIBICHHE M3Y4YEHHBIX  (PU3MUYECKMX  SABICHUHA B
OKpYXKaloIlleM MHUpE, B TOM 4ucie (U3NYECKUE SIBJICHMSI B MPUPOAE, NPU
9TOM HEepeBOJUTh MPAKTHUECKYI0 3ajady B y4yeOHYI0, BbLIEIATH
CyIIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

OIUCBIBATh M3YYECHHBbIE CBOWCTBA Tel U (PU3UYECKUE SIBJICHHS, UCIIONb3Ys
¢usznuyeckue  BEIWYMHBI, [PU ONHCAHMM TMPABUIBHO  TPAKTOBATh
(Gu3nuecKuil CMbICT UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €IUHUILIBI
¢U3NUeCKUX BENWYHMH, HAXOIUTh (OPMYIIBI, CBA3BIBAIONIME JaHHYIO
(GU3nMYecKyl0 BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINIHH

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIIONb3ysl  M3YYEHHBIE 3aKOHBI, IIPU ITOM  JaBaTb  CIIOBECHYIO
(bOpMYITUPOBKY 3aKOHA U 3aMMHCHIBATh €70 MATEMATHYECKOE BHIPAKEHUE

O0OBIACHATH (PU3UUECKUE SABJICHHUS, TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTYallui MPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBISIBIATh
MPUYHHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHUYECKHUX
1aroB ¢ omnopoil Ha 1 — 2 W3yYeHHBIX CBOWCTBAa (PUIUYECKUX SIBICHUM,
(bU3HYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

pemarb pacu€rHble 3aauyd B 1 — 2 nelCTBUA, HCIOJB3YS 3aKOHBI U
dopmyinbl, cBs3bIBaolMe (U3NYECKHE BEIMYMHBI: Ha OCHOBE aHaIu3a
yCIIOBUS 33Jaud 3alUCBIBATh KPaTKOE YCIIOBHE, MOJCTaBIATh (PU3MUECKHE
BEJIMYMHBI B (OPMYJIBI M TMPOBOJUTH PAcCuéThl, HAXOAUTHh CIPABOYHBIE
JaHHbIEe, HEOOXOJUMbIE Ui PEIIeHUs 3a/ad, OLEHUBATh PEATMCTHYHOCTD
HOJY4eHHOM (hPrU3NYEeCKON BETMUHHBI

1.8

1.9

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOKHO pEHIUTh MPU TOMOIIH
(bU3MYECKUX METOAOB, B ONMUCAHUH MCCIIEIOBAHUS BBIICTSATH POBEPSIeMOe
MPEANOIoKeHHe (TUIOTE3Y), pa3iniaTh U HHTEPIPETUPOBATH MOTyUEHHBII
pe3ynbTaT, HaXOAUTh OMIMOKM B XOJE OMNbITa, AENaTh BBIBOABI MO €ro
pe3ynbpTaTam

MIPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3NYECKUX SBIEHUN W GU3NYECKUX
CBOWCTB Ten: (OpMYIHPOBATH HpPOBEpPsSEMbIE MPEINOI0KEHUs, coOUparTh
YCTAHOBKY U3 IPEUIOKEHHOr0 000OpYyIOBaHUs, 3alMChIBaTh XOJ ONBITA U
(bopMyIMpPOBATH BHIBOIBI

1.10

BBIMOJIHATh TPSMBIE HW3MEPEHHUS C HCIOJb30BaHMEM aHAJOTOBBIX U
nupoBbIX MPUOOPOB, 3aMKUCHIBATh TOKa3aHWS MPHOOPOB C  y4ETOM
3aJJaHHOHM a0COJIIOTHOM MOTrPEUIHOCTH U3MEPEHUI

MMPOBOAWUTL HMCCJICAOBAHUC 3aBUCUMOCTH OI[HOﬁ (I)HSH‘IGCKOﬁ BCINYHHBI OT




1.12

JpYyro ¢ MCHOJIb30BAaHUEM MPSIMBIX HM3MEPEHUM, Yy4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO  HCCIENOBaHUS, COOMpaTh YCTaHOBKY U
BBIMIOJHATh M3MEPEHUs, CleAysd NpeIIOKEHHOMY IUIaHy, (UKCUPOBAThH
pe3ysbTaThl TOJIYYCHHOH 3aBUCUMOCTH (H3MUECKUX BEIUYMH B BHUJC
NpeUIOKEHHBIX Ta0bnuil U TpaduKoB, JAeNaThb BBIBOJABI MO pe3yjibTaTam
M CCJIEIOBAHMUSI

IOPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEJIWYHH, CIEys
NPEJIOKEHHOW HWHCTPYKUUU: TPU BBINOJIHEHUHM HW3MEPEHU coOuparthb
OKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOM
BEJIMYUHBI

1.13

1.14

1.15

COOJIIO/IaTh MpaBHUJIa TEXHUKH O€30IaCHOCTH MPHU paboTe ¢ JIabopaToOpHBIM
00opyI0BaHEM

yKa3bIBaTh NPUHLMUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOICTB,
XapakTepu3oBaTb  MPUHLUMBI  JEHCTBUS  HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C IOMOIIBIO MX ONMCAHUs, WUCIOJIb3Ysl 3HAHUSA O
CBOMCTBaX (PM3MYECKHX SIBICHUH U HEOOXOIuMble (U3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

NPUBOJIUTL  TPUMEPHl  (HaXOOUTh  WHPOPMAIUI0O O  MPUMEPAX)
NPAaKTUYECKOTO UCIOJIBb30BaHUSl (U3NYECKUX 3HAHHWKM B IOBCEIHEBHOU
JKU3HHU I oOecrieueHrs: 0€30MacHOCTH NP OOpallleHuH ¢ MpudopamMu U
TEXHHYECKUMHU YCTPOHUCTBAMHU, COXPAHEHHS 3JI0POBbS U COOJIIOICHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYKaIOIIeH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB HMH(popManuu B ceTd VHTepHET B
COOTBETCTBUM C 33JIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE MMEOLIUXCS
3HaHUH M NYTEM CPaBHEHHsS pPaA3JIMYHBIX HMCTOYHHUKOB  BBIIEIATH
uH(pOpMaLIMI0, KOTOpas SBISETCS NPOTUBOPEUMBOW MM MOXKET ObITh
HEJOCTOBEPHOI

1.17

1.18

UCIIONIb30BaTh MPH BBHIMOJTHEHUN YYE€OHBIX 3aJaHUN HAyYHOMOMYJISPHYIO
TUTEpaTypy (PU3UIECKOTO CONEPIKaHUs, CIIPABOYHBIC MATCPHUAIIBI, PECYPCHI
cetu HMHrepHer, BnameTp mOpuéMaMHd KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBanust HHPOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO

co3/aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(POPMALUU (PU3UUYECKOTO COIEPKaHHs, B TOM
yycie MyOJu4HO AeaTh KpaTKue COOOLIEHUs O Pe3ysIbTaTax MPOEKTOB MIIH
y4eOHBIX HCCIEOBAHUN, MPU 3TOM TPAMOTHO MCIOIB30BaTh H3yYEHHBIH
NOHATUMHBIN ammapar Kypca (U3MKH, CONPOBOXAATh BBICTYIUICHHE
[IpEe3eHTalNEeH

1.19

IIpU BBINNOJIHCHUN y"-IC6HLIX IMPOCKTOB H I/ICCJ'IG,ILOBaHI/II‘/’I pacnupeacisaTb
00s3aHHOCTH B rpymnmnc€ B COOTBETCTBUM C IIOCTABJICHHBIMU 3ajjadyaMu,
CJIICOAUTh 3a BBIIIOJHCHHUEM IIJIaHa HCﬁCTBHﬁ, aI€CKBATHO OICHUBATb
COOCTBEHHBIH BKJIa/J B JACATCIIBHOCTD T'PYIIIIGI, BBICTpanBaTh
KOMMYHUKATHBHOC B3aI/IMO,Z[CI>'ICTBI/Ie, YUYUTBIBAsI MHCHUC OKPYXKAIOMIUX



8 KUIIACC

Kon
NMpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJbTATHI OCBOEHHMSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1
1.2

HCIIOJIBb30BaTh IOHATHA

pa3jinvaTh SABJICHUA 110 OIIMCAHUIO UX XapPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOC (bHSI/I‘lCCKOC SABJICHUC

1.3

1.4

pacrio3HaBaTh IPOSIBIEHUE M3YYEHHBIX (U3MUYECKMX sSBJIEHUI B
OKpY’KalolleM MHUpE, B TOM 4ucie (U3NYECKHE SBJICHUS B MPUPOJE, IPU
TOM [E€PEBOAMTH IMPAKTUYECKYIO 3aJadyy B y4yeOHyI0, BBLIEIATH
CyIIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBICHUN

OTHCHIBATH M3yYCHHBIC CBOWCTBA TENI M (PU3UUYECKHE SIBICHUS, UCTIOIB3YS
¢u3nyeckue BEIUYMHBL, TPU ONMCAHUU IPABUIBHO TPAKTOBATh
(¢u3nYECKUN CMBICT HCIOJb3YEMbIX BEJIMYMH, 0003HAYEHUS] U €JUHUIIbI
bu3n4ecKux BEIMYUH, HAXOOUTh (OPMYIbI, CBS3bIBAIOIIME JaHHYIO
(GU3NUECKyI0 BEIMYMHY C APYTUMH BEIMYWHAMH, CTPOHUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKTCPpHU30BaATb CBOMCTBA TCII, CI)I/ISI/I‘IGCKI/IC SABJICHUA MW IIPOLCCCHI,
HCIIOJIB3YysA  M3YUCHHBIC 3aKOHbI, IIpU JOTOM  JaBaTb  CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHAa 1 3allMChIBATh €TI0 MAaTECMATHUYCCKOC BbIPAKCHUC

1.6

1.7

OOBSACHATh (U3NYECKUE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUi MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIIATD
MPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OObsicHeHHMe u3 1 — 2
JIOTMYECKHUX I1aroB C MOMOINBIO | — 2 M3y4EeHHBIX CBOMCTBA (PU3NYECKUX
SBJIEHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacu€THble 3afaud B 2 — 3 JAEWCTBUS, MCIONb3yd 3aKOHBI U
dopmyInbl, cBsa3bIBatONIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIOBHUs 3alaud 3alMCBhIBATh KPATKOE YCIIOBHUE, BBIABIATH HEAOCTATOK
JAHHBIX JUIS pELIeHHs 3a/]adyd, BBIOMpaThb 3aKOHBI U (OPMYIHI,
HeoOXoauMble NSl €€ pelleHHs, NPOBOAUTH pacdy€Tbl U CpPAaBHUBATH
MOJy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C H3BECTHBIMU JIAaHHBIMU

1.8

1.9

pacrio3HaBaThb HpO6HeMBI, KOTOPBIC MOKHO pCHIUTL IIpU TTOMOIIH
(1)I/I3I/I'-ICCKI/IX MCTOJO0B, HCIIOJB3ysd OIIMCAHHUE HCCICAOBAaHHA, BBIACIIATH
MMpOBEPACMOC TMPCAIOJIOKCHNUE, OLCHUBATH [PABUIIBHOCTH MOPAAKaA
MMPOBEACHUA UCCIICA0OBAaHMA, ACIaTh BBIBOIABI

MPOBOAUTH OMNBITHl MO HAOMIOAEHUIO (U3MUECKUX SBIECHUN WIH
buzneckux CBOIICTB TEJ: dbopmynupoBaTh IIpOBEpsIEMBIE
MIPEIIOJIOKEHHUS, coOuparb YCTaHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, ONUCHIBATH X0/ ONBITA U (HOPMYIUPOBATH BBIBOIbI

1.10

BBIMIOJIHATh ~TIPSIMbIE HU3MEPEHUSI C HCIOJb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JAaTYMKOB (PU3NYECKUX BEIUYMH, CPAaBHUBATH PE3YJbTAThl
HU3MEPEHHH ¢ YIETOM 3aIaHHON a0COIFOTHOM MOTPEITHOCTH

MPOBOAMTH UCCIIEI0BAHUE 3aBUCUMOCTH OJHON (PM3MUECKOI BEIUYUHBI OT
Jpyrol ¢ HCMOJb30BAHMEM MPSIMBIX HU3MEPEHUN: IUIAHUPOBATh
UCCIIEIOBaHNE, COOMpPATh YCTAaHOBKY M BBINOJHATH U3MEPEHUs, CIEAys
MPeJIOKEHHOMY — TUIaHy, (UKCHpPOBaTh  PE3YyNbTAaThl  MOTYYCHHOM
3aBUCUMOCTH B BHJE Tabmui U TrpaduKoB, JelaTh BBIBOABI IO




peE3yjabTaTaM UCCICIOBAaHUA

IPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (U3UYECKUX BEIMYUH: IUIAHUPOBAThH
1.12 U3MEpeHusi, CcoOMpaTh  OSKCIEPUMEHTAIBHYIO  YCTaHOBKY, CIEIys
IPEUI0KEHHON MHCTPYKLIUH, U BBIYUCIISITh 3HAYEHNUE BEIMYMHbI

CO6J'IIOI[aTB IIpaBujia TCXHUKHU 0e30macHOCTH IIpu pa60Te C

1.13

71a00paTOPHBIM 000PYIOBaHUEM

XapaKkTepu30BaThb NPUHLMIIBI JEMCTBUS HM3YYEHHBIX INPUOOPOB U
114 TEXHHUYECKHX YCTPOWCTB C OMOPON HA MX ONHMCAHMS, UCIIONIB3YS 3HAHUS O

CBOWCTBaX (M3MYECKHX SBICHUH ©  HEoOXoauMble (U3HYECKHE
3aKOHOMEPHOCTH

paciio3HaBaTb IIPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa U HU3MEPHUTCIBHBIC
HpI/I60pI)I o cxeMaM M CXCMATHUYHBIM PHCYHKaM, COCTAaBJIAATb CXCMbI
1.15 QJICKTPHYCCKUX Heneum C IIOCJICA0OBATCIIbHBIM U mapauiCJibHbIM
COCAMHCHUECM JJICMCHTOB, pasjindas YCJIOBHBIC 0003HaYCHUS DJICMCHTOB
QJICKTPHYCCKUX ueneﬁ

OPUBOANUTH  TpUMEpPHl  (HAaXOAWUTh HMH(POpPMAIMIO O  IPHUMEpPax)
NPaKTHYECKOTO HCIIONB30BaHUS (U3UUECKUX 3HAHWK B IOBCEIHEBHOM
1.16 KHU3HU JUIs o0ecriedeHrs 6€30MacHOCTH TpU OOpalleH!u ¢ MpUOopamMu 1
TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHs 3/I0pOBbS U COOJIIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIeH cpene

OCYIIECTBIISATh MOUCK HH(OpMamuu (PU3NIECKOTO COICPKAHUS B CETH
NHTepHeT, Ha OCHOBE HMEIOIIMUXCSI 3HAHUM MU NYTEM CpPaBHEHHUS
JIOTIOJIHUTEIFHBIX ~ MCTOYHUKOB  BBIAENATH  HMHGOPMAINIO, KOTOpast
SBIISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEJIOCTOBEPHOM

1.17

MCIIOJIb30BaTh MIPU BBHIMIOJHEHUH YUYE€OHBIX 3aJaHUN HAYYHO-TIOMYISPHYIO
TUTepaTypy  (U3MUECKOTO COACPXKAHWS, CIPABOYHBIC MaTepHAaIbI,
pecypcbl cetu MHTepHET; BiaaeTh npuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanusi THGOPMAIIMH U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBCHHBIC IMHUCHMEHHBIC W KPATKHE YCTHBIC COOOIICHUS,
0000mass wHGOPMAIIMI0O W3 HECKOJbKUX WMCTOYHUKOB (PHU3UUYECKOTO
COJICpP)KAaHUs, B TOM 4YHCIE MyOJUYHO TMPEICTABIATh PE3YJIbTAThI
MPOEKTHON WJIM MCCIEA0BATEIbCKON AEATENbHOCTH, MPU STOM TPaAMOTHO
UCIIOJIb30BAaTh M3yYEHHBIM TIOHATUHHBIM ammapaT Kypca (QHU3UKH,
COTPOBOXKIATH BBICTYIIJICHUE MPE3CHTAITUEH

1.19

NPH BHINIOTHEHUH YYEOHBIX IMPOEKTOB W HCCIENAOBAaHUN (PUINIECKUX
MIPOLIECCOB PACIpPENENATh O0S3aHHOCTH B TPYyMNE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33J]a4aMU, CIEANTH 32 BHIMOJIHEHUEM ITUIaHA IEHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKIAJ B
JIeATeTLHOCTh TPYIIIBI, BBICTpanBaTh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, TPOSBIIS TOTOBHOCTh pa3peniaTh KOHPIUKTHI

1.20

9 KIIACC

Kon
MpOBePSIEMOT0
pe3yJjabTara

IIpoBepsiemble mpeaMeTHbIe Pe3yJbTAThl OCBOCHHSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHus

1.1 WCIIOJIb30BaTh U3YUECHHBIE TOHATHS

1.2 pa3iuyaTh SBJICHMS IO ONHUCAHMUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE




OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBIICHUE

1.3

1.4

pacrio3HaBaTb  IPOSIBJIEHHWE  M3Y4YEHHBIX  (U3UYECKUX  SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHcie (U3UYECKHE SBICHUS B MPUPOJE, MPU
9TOM MEpPEeBOAMTh IMPAKTUYECKYIO 3aJadyy B Yy4eOHYI0, BBIIEIATh
CyIIECTBEHHbIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUIN

OIKCHIBATh M3YYEHHBIE CBOMCTBA Tel M (DM3MYECKHE SIBICHUS, HCIIOJIB3YS
¢u3nyeckue BEIMYMHBL, TPU  ONUCAHUM TPABWIBHO  TPAKTOBAaTh
(U3UUeCKUl CMBICT HCIIOJIb3YeMbIX BEJIWYHMH, O0O3HAYCHHUS U €IUHHIIBI
(Gu3nUecKux BEIMYUH, HAXOIUTh (HOPMYJbl, CBS3BIBAIOLIME JAHHYIO
¢u3MUeCKyr0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH TpauKH
U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYMH

1.5

XapaKTCpUu30BaATb CBOMCTBaA TCII, (1)1/1314%01(1/16 SABJICHUA MW IIPOLICCCHI,
HCIIOJIb3YA HN3YUCHHBIC 3aKOHBI, Ipu 9TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHA 1 3allMCbhIBATh €TI0 MaTCMATHYCCKOC BbIPAXKCHHUC

1.6

1.7

1.8

1.9

OOBSICHATh (PU3MUYECKHE MPOLECChl U CBOICTBAa Tel, B TOM 4YMCIE M B
KOHTEKCTE CUTYallUHd NMPAKTHKO-OPUEHTUPOBAHHOI'O XapakKTepa: BBIABIATH
IPUYMHHO-CJIECTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHHEe u3 2 — 3
JOTHYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3yYEHHBIX CBOMCTBA (PH3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

pemate pacu€THble 3ajadd (omuparomuecs Ha cucreMy w3 2 — 3
YPaBHEHUIT), UCTIONB3Ysl 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIIUE (HH3HMUCCKHE
BCJIMYMHBI: Ha OCHOBE aHajliM3a YCJIOBUA 3ada4dMd 3alMCbIBATb KpPATKOC
yCIIOBHE, BBISBIIATH HEAOCTAIONIUE WJIM W30BITOYHBIE JAaHHBIE, BHIOWPATH
3aKOHBI U (POPMYJbI, HEOOXOIUMBIE JISl PEIIEHHUs, TPOBOJUTH PACUETH U
OLIEHUBATh  PEATUCTUYHOCTh MOJYYEHHOTO 3HaueHHs  (U3NYECKOH
BCJIMYNHBI

pacro3HaBaTh TPOOJIEMBbI, KOTOPbIE MOXHO pPEIIUTh TPH  TTOMOIIA
(bU3NUeCKUX METOJIOB, HCIIONB3Ysl OMHCAHUE WCCIEIOBAHUS, BBIICIITH
MpOBEpSAEMOE  TPEIIONIOKEHNE,  OICHUBATh  MPABWJILHOCTh  TOPSIIKA
MIPOBE/ICHUS HCCIIEIOBAHUS, JIENIaTh BHIBOJIBI, MHTEPIPETUPOBATH PE3YIbTATHI
HaOJIFOIEHUHN U OIILITOB

NPOBOJIUTH ONBITBI 1O HAOMIOACHWIO (U3WYECKWX SBICHUH  WIIN
(¢U3MUeCKUX CBOWMCTB TeN: CaMOCTOSTENLHO COOHMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, ONUCHIBATH XOJl ONBITA M €ro
pe3ybTaThl, OPMYIUPOBATH BBIBOBI

1.10

IPOBOJUTH NMPH HEOOXOAMMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, Omperenss
cpelHee 3HAuYeHHE HU3MepseMoil Benu4MHbl ((POKYCHOE paccTOsSHUE
coOuparonieid JMH3bI), OOOCHOBBIBaTH BBIOOp clOCOOa HU3MEpPEHUs
(M3MepuTETHLHOTO MPUOOPa)

IPOBOJIUTH HCCIIEZOBAaHHE 3aBUCUMOCTEH  (PU3MUYECKMX BEIWYMH C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHM: IJIaHUPOBaTh HCCIIEJOBAHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  YCTaHOBKY, (PUKCHpPOBaTh  pe3yiabTaThbl
NOJYYEHHOW 3aBHUCHUMOCTH (M3MYECKMX BEJIWYMH B BHJEC TaOJIMIHU
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIEIOBAHUS

1.12

NPOBOJIUTH KOCBEHHBIE M3MEPEHHUs (PU3NYECKUX BEIWYHMH: IUIAHHPOBATH
U3MEpPEHUs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJIHATH
U3MEPEHHUs, CIeys INPENJIOKEHHON WHCTPYKIUH, BBIUUCIATH 3HAYCHUE
BEJIMYMHBI U AHAJTU3UPOBATH TOJIYyYCHHBIE PE3YJIBTATHI ¢ YYETOM 3aJaHHON
MOTPELIHOCTH U3MEPEHUI




1.13

1.14

coOJr01aTh MpaBujia TEXHUKH 0€30MMacHOCTH IpH paboTe ¢ 1abopaTOpHBIM
000py1I0BaHHEM

pa3nu4yaTth OCHOBHBIC TMPH3HAKK HM3YyYCHHBIX (DU3MUYECKUX MOJIEICH:
MaTepHaibHas TOYKa, aOCOJIOTHO TBEPIOE TEJNO, TOUYEYHBIM HCTOYHHMK
CBETAa, JIy4, TOHKas JIMH34, INIaHETapHasi MOJECIIb aTOMA, HYKJIOHHAs! MOJIEJIb
aTOMHOTIO s1Apa

1.15

1.16

XapaKTepu30BaTh MPUHIMINBI  JEHCTBUS  W3YYEHHBIX NpUOOPOB H
TEXHUUYECKHUX YCTPOWCTB C ONOPOM HAa MX ONMCAHHUSA, UCIOJIB3YS 3HAHUS O
CBOMicTBax  (PU3MYECKHX SBJICHUH U  HEoOXoauMmble  (U3NYECKUE
3aKOHOMEPHOCTH

HCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIC PUCYHKU U3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, N3MEPUTENIBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPU
peuieHur  y4eOHO-TIPAaKTUUECKUX  3a]ady, ONTHYECKHE CXEMbl IS
MIOCTPOCHHUS N300paKEHHUH B IMIIOCKOM 3€pKajie U coOuparonieit TuH3e

1.17

1.18

NPUBOJNUTh  TpUMEpbl  (HAXOAWTh  WHPOPMALKIO O  IpUMEpax)
MPAKTUYECKOTO HCIOJIB30BaHUS (U3NYCCKUX 3HAHWNA B TOBCEIHEBHOMN
JKU3HM I oOecriedeHus: 0€30MacHOCTH NP OOpalieHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHE, COXPAHEHUS 3I0POBBS U COOIIOICHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIICH cpelie

OCYIIECTBIISITh TOUCK HH(pOpMAMK (PU3MYECKOTO COJCPXKAHUS B CETH
HuTepHeT, caMOCTOSATENbHO (OPMYTUPYsl MOMCKOBBIN 3ampoc, HaXOAUTh
IyTU OIpeNeIeHHs] JOCTOBEPHOCTH IMOJIyY€HHON MH(OpMaluyd Ha OCHOBE
UMEIOIINXCS 3HAHUH U TONOJIHUTEIIBHBIX HICTOYHUKOB

1.19

1.20

1.21

MCIIONIb30BaTh MPH BBITIOJHEHUHN YYEOHBIX 3a/laHuil HAYYHO-MOMYJISPHYIO
TUTEpaTypy GU3HUYECKOTO COJMCPIKAHUS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu UuTepHer; Brnaaerb npuéMaMH  KOHCHEKTUPOBAHUSA  TEKCTa,
npeoOpa3zoBanust HHPOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO

co3iaBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpPMALIMM M3 HECKOJIBKMX HMCTOYHUKOB (PU3MUYECKOr0 COJEpKaHMs,
MyOJIMYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHON WIIM HCCIIEN0BATEIbCKON
JNEATEIbHOCTH, TPU OTOM  TIPaMOTHO  MCIOJIB30BaTb  U3YYECHHBIN
MNOHSATUMHBIN ammapar H3y4yaeMoro paszena (QU3MKHM U CONPOBOXKIATh
BBICTYIIJICHHE TIpe3eHTauuel ¢ yd4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEpPCTHUKOB

IIprU BBIMTOJIHCHUN y‘-Ie6HI)IX IMPOCKTOB H I/ICCJ'Ie)IOBaHI/Iﬁ (1)I/ISI/I‘-IeCKI/IX
mponeccoB pacupCaAcisaTb 00513aHHOCTH B rpymnmne B COOTBCTCTBHU C
IIOCTAaBJICHHBIMU 3aJadaMiu, CJICAUTH 3a BBIIIOJHCHHEM IIJIaHa }ICI)’ICTBHI;'I n
KOPpPCKTHUPOBATL €TO0, AaACKBATHO OICHUBATH COOCTBEHHBIM BKJIaJd B
ACATCIIBHOCTE I'PYIIIbI, BBICTPANBATh KOMMYHUKATUBHOC BSaHMOHeﬁCTBHe,
MMPOSABJISASA TOTOBHOCTD Pa3speIllaThb KOH(I)JII/IKTBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Koxn
Kox siemenTa IIpoBepsieMble 3JIeMEHTHI COIEPKAHUSA
paszea
®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIEI'O MHUPA
®usuka — Hayka o npupoje. SAsnenus npupoast. Gusndeckue
1.1 SBJICHUS: ~ MEXAaHHWYECKHEe,  TEIUIOBble,  DJIEKTPUUYECKHE,
MarHMTHbIE, CBETOBBIE, 3BYKOBbIE
dusnueckue BeMUYMHBL M3MepeHue (GU3NUECKUX BEITUYMH.
1.2 duznyeckue IPUOOPBHI. [TorpemHocTh HU3MEpPEHU.
MexnyHapoaHas CHCTEMA €IMHULL
EcrecTBeHHOHayuyHBIi  METOJl TO3HAHMS:  HaONIOACHUE,
1 13 [IOCTAaHOBKA HAy4YyHOI'O BONPOCA, BBIABM)KEHUE THUIIOTES,
' SKCIEPUMEHT  T0  TPOBEPKE  THUIOTE3,  OOBsSICHEHHUE
Ha0JII0AaeMOTr0 SIBJICHUS
1.4 Onucanne GU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEICH
[IpakTryeckue paboOTHI:
HiHPar#H#l13Mepenue pacCcTOSIHUM.
15 ###Par###3meperne 00bEMa )KUIKOCTH M TBEPIOTO Tea.
' ###Par###Onpenenenne pa3MepoB MaJbIX TeJ.
H#i#HParf##13Mepenne TEMIIEPATYPHI npu ITOMOUIN
KHUJKOCTHOTO TEPMOMETpPA U JaTUHKa TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJIEHU A O CTPOEHWU BEILIECTBA
###Parf##CTpoeHHE BelIeCTBA: aTOMbl M MOJIEKYNBI, HX
2.1 pazMepbl. ONBITHI, JOKa3bIBalOIIME JUCKPETHOE CTPOEHHUE
BELIECTBA
#i##Parf##/|Bukenne vactun BemiectBa. CBS3b  CKOPOCTH
2.2 JBHKEHHUSI YaCTHUI[ C TEMIIEpaTypoii. bpoyHOBCKOE JIBHKEHME,
i dy3us
23 B3aumonencTBue yacTHIl BEIIECTBA: IPUTSIKEHUE U
OTTaJKUBaHUE
Hi#HPar#H#H# ArperaTHble COCTOSTHUS BEIIECTBA: CTPOEHUE ra30B,
2 24 KHUJIKOCTEH U TBEPABIX (KPUCTAIUINYECKUX) Tell. B3auMocBs3b
MEXIYy CBOWCTBaMH BEIIECTB B pPa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 OCOOEHHOCTHU arperaTHbIX COCTOSIHUHM BOJIbI
[IpakTuueckue padbOTHI:
###Parf##0O1eHKa JauameTpa aToMa METOJOM psaoB (¢
WCIIOBh30BaHUEM (poTorpaduii).
2.6 HHHPar###ONBITEl 10 HAOMIOIEHUIO TEIJIOBOTO PACIIUpPEHUs
ra3oB.
HH#HPar###OnBITBl 10 OOHApY)KEHHIO  JCUCTBHS  CHJI
MOJIEKYJISIPHOTO MIPUTSKEHUS
JIBUYKEHUE U B3AMMOJIEMCTBUE TEJI
3 Mexanuyeckoe IBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE

3.1

JIBIKEHHE




3.2

33

34

#H##Par##H#CxopocTth. CpeHsisi CKOPOCTh TP HEPABHOMEPHOM
JIBH>KEHUU. Pacu€r myTu U BpEMEHH IBUKEHHUS

SIBnenue nHepuuu. 3aKOH UHEpLUUU. B3anMoaelicTBre Ten Kak
IIPUYMHA W3MEHEHHs CKOPOCTH [BMKEHHUS Tell. Macca Kak
Mepa HHEPTHOCTH Teja

###Par###lnotHocts  BemectBa. CBsA3b  INIOTHOCTH €
KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMA BellecTBa

3.5

Cuita xak XapaKTCPUCTHUKA BSaHMOHeﬁCTBHH TCI

3.6

3.7

3.8

Cuna ynpyroctu u 3akoH ['yka. 3mMepeHue cuiibl ¢ MOMOIIBIO
JTMHAMOMETpa

H##H#Par###SIBnenne TaroreHns u cuia  Tsbkectd.  Cuiia
TSKECTU Ha Apyrux maHerax. Bec rema. HeBecomocTs

Cuna tpenus. TpeHue ckonbXkeHUs U TpeHHe 1okosi. TpeHue B
IIPUPOJE U TEXHUKE

3.9

3.10

H#H#H#Par###CroxkeHue Cuil, HallpaBJIEHHBIX 110 OJHON MPSIMOM.
PaBHOgelicTBYIOIIASA CHIT

[IpakTuueckue padbOTHI:

Omnpenenenyue CKOPOCTH PABHOMEPHOIO JIBUKEHHUs (1LIapUKa B
KHUJAKOCTH, MOJEIU JJIEKTPUYECKOTr0 aBTOMOOWIA M Tak
nanee). OnpezeneHue cpeiHel CKOPOCTU CKOJIbKEHHs OpycKa
WIM 1IapuKa II0 HAakKJIOHHOW Iuiockoctu. OmnpeneneHue
IUIOTHOCTH TBEpAOro Tena. ONBIThI, JIEMOHCTPUPYIOLIUE
3aBUCHUMOCTh pacTsbKeHUs (IedopManuu) MPYXKHHBI  OT
IIPUJIOKEHHOMN CHJIBI. OnpITsl, JEMOHCTPUPYIOIINE
3aBUCHMOCTh CHJIbI TPEHHUSl CKOJBXEHHMs OT Beca Tela U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEN

3.11

Odusnyeckue SABICHHUS B INPUPOAC: IPUMEPBI JBHKEHHUS C
Pa3IMYHBIMM CKOpPOCTSMH B JKMBOM M HEXKHBOM IIPHUPOJIE,
JCICTBHUE CUJIBI TPEHMS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCTpoucTBa: TMHAMOMETP, NOAIINITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEHN 11 TA30B

HNaBnenne T1BEpAoro Tena. CrHocoObl YMEHBIIEHHUS U

4.1 YBEJIUYEHHUS TABICHUS
49 JlaBnenue ra3za. 3aBUCMMOCTH JaBIIEHUS raza OT 00bBEMa,
TEeMITepaTyphl
43 [lepenaua maBneHus TBEPABIMH TENAMH, >KHAKOCTSIMHU U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MAITUHBI
3aBHCHUMOCTh  JABJICHUS  JKUJKOCTH  OT  TJIyOWHBIL
4.4 I'uapocratuyeckuit  mapamokc. CooOmIaroImecs: COCYIb.
['mapaBnuueckre MEXaHU3MBbI
Atmocdepa 3emnu u atmochepHoe naBiueHue. I[IpudnHbBI
45 CYIIECTBOBAHMUS  BO3AYMHON 000m0uku  3emiu.  OmbIT
' Toppuuennu. 3aBUCHUMOCTH aTMOC(HEPHOrO JaBICHHUS OT
BBICOTBI HAJl YDPOBHEM MOPSI
46 W3mepenune armochepHoro namienus. [lpubopsl  ams
' M3MepeHust aTMOc(hepHOro JaBIeHUS
4.7 JlelicTBuE XUIKOCTHM M Ta3a Ha MOrPYKEHHOE B HUX TEJO.




BritankuBaromias (apxuMenoBa) cuia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3gyxormnnaBanue

4.9

4.10

[IpakTuueckue paboOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOAE OT 00BEMaA
MOTPY’)KEHHOM B KUAKOCTh yacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLLEH CHJIBL, JIEHCTBYIOLIEH HA TENO, MOrPYKEHHOE
B KUAKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJIKHBAIOLIEH
CWJIBI, JEHCTBYIOLIEH HA TEJIO B KUIAKOCTH, OT MAacChl Tea.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKHBAIOLIEH
CHJIBI, JEHCTBYIOIIEH Ha Teno B JKUIKOCTH, OT 00BEMa
MOTPY’)KEHHOW B JKHMJIKOCTh YacTH Telda M OT IJIOTHOCTH

KUJIKOCTH. Konctpynpoanue apeoMerpa WIIH
KOHCTPYMPOBaHHUE JIOAKU u OIIpeNEIICHUE eé
Irpy30I0AbEMHOCTU

dusnueckue sBICHUS B MPHUPOJE: BIHMSHHAE aTMOC(HEPHOTO
JIaBJICHUsI HA )KUBOM OpraHu3M, IIaBaHUe pblO

4.11

Texnuuyeckue  yCTpPOHCTBA:  COOOIIAIOLIUECS  COCYIBI,
YCTPONCTBO BOJIOTIPOBO/IA, TUAPABIMYECKUN  Tpecc,
MaHOMeTp, ©OapoMmeTp, BBICOTOMEp, TOPIIHEBONH HAcoC,
apeoMeTp

PABOTA, MOIIHOCTD, DOHEPI'HA

5.1 Mexanunueckasi paboTa

52 Mexanunueckass MOIITHOCTD

53 IIpocTble MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAs IMJIOCKOCTb.
[IpaBuio paBHOBeCHs pblyara

54 [IpumeHeHue mpaBuiIa paBHOBECHS pblyara K 0JI0Ky
«3o710T0€E mTpaBWiIo» MexaHMkH. KoaddumueHt mone3Horo

5.5 neiictBusi MexaHu3MmoB. [IpocTele MexaHuU3Mbl B OBITY U
TEXHHUKE

5.6 [loTeHumanpHast SJHEPTUM TeJA, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprust

sg Ilonnasgs mexaHmdeckas _DHEprus. 3aKOH W3MEHEHMSI U
COXpaHEHUS MEXaHUYECKON SHEpIUn
[IpakTuueckue padbOTHI:
#HH#HPar##Onpenenenne  pabOThl  CHJIBI  TpEHHUS  NpHU

59 PaBHOMEPHOM  JBMKEHHM Tejla 10  TOPU3OHTaJIbHOU
NoBEpXHOCTU. VccnenoBanue yciaoBHH paBHOBECHS pblyara.
N3amepenne KIIJ[ HakioHHOW TiockocTh. M3ydeHne 3akoHa
COXPAHEHHUs MEXaHUUECKON SJHEPTHH

5.10 @u3nyuecKue SBICHUS B IPUPOJIE: PbIYATH B TEJIEC YEJIIOBEKA
TexHudyeckue  yCTpOMCTBAa:  pblyar,  IOJABHXKHBIA U

5.11 HEMOJIBIKHBIA  OJIOKM, HAKJIOHHAs IIJIOCKOCTh, TIPOCTHIE

MEXaHU3MBI B OBITY




8 KUIIACC

Kon
pa3iena

Koxa yaemenra

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

TEIIIOBBIE ABJIEHU A

6.1

6.2

OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOI Teopuu
CTpoeHMs BellecTBa. Macca u pazmepbl MoJiekyls. OnbIThI,
MIOJITBEPKAAOLIHE OCHOBHbIE HIOJIOKECHMUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUU

Mogenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUN
BenlecTBa. Kpucramumyeckue u amopdHsele Tena

6.3

6.4
6.5

OOBsicHEHHE CBOMCTB Ta30B, KUJIKOCTEH M TBEPABIX T Ha
OCHOBE TMOJIOKEHHUI MOJIEKYJISIPHOKUHETUYECKON TEOpUH

CMaunBaHue U KalmUJIJIIPHBIC ABJICHUA
TemnoBoe pacoIupeHUC U CKATHUEC

6.6

6.7

Temnepatypa. CBs3b  Temmeparypsl CO  CKOPOCTBIO
TEIIJIOBOTO JBUKEHUS YaCTHI]

Buytpennsas ssHeprus. CriocoObl M3MEHEHHs] BHYTPEHHEH
SHEpIuu: Temsonepeaya U copepiieHue padoTbl

6.8
6.9
6.10

Bunsl Termonepenaud: TEIUIONPOBOJHOCTb, KOHBEKLHS,
U3Iy4eHue

KommuectBo TerioTel. Y aenbHas TEIIOEMKOCTD BEIIECTBA

TemsmooOMeH U TemIoOBO€  paBHOBECHE.  YpaBHEHHUE
TEIJIOBOrO OanaHca

IInaBneHue un OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB.
yI[eJ'ILHaH TCIJI0TA I1J1aBJICHUA

6.12

[TapoobpazoBanue u konneHcamnus. Mcmapenue. Kumenue.
VnenpHast  Temyota  mapooOpa3oBaHUsA.  3aBUCHUMOCTH
TEMIEPATyphbl KUTIEHUS OT aTMOC(HEpPHOTrO JaBICHHUS

6.13

BrnaxunocTth BO3yXa

6.14

3Hepr1/1;1 TOILIMBA. Y AeJIbHAs TEII0Ta CropaHus

6.15

[Tpununs! pabots! TemoBbix asurateneit KIIJ{ temmosoro
nBUraTens. TenaoBbple ABUTATENM W 3aIUTa OKpPYXKarolen
Cpelsl

6.16

3aKOH COXpAHEHUs W MPEBPAIICHHUS DHEPIUH B TEILIOBBIX
rpoueccax

6.17

[IpakTuyeckue paboOTHI:

HHParfH##0npITel 0 OOHApY)KEHHMIO  JIEHCTBUS  CHJI
MOJIEKYJISIPHOTO IPUTSKECHHUSL.

H#HParf##0npITBl 10 BBIPALUMBAHUIO  KPHCTAJUIOB
IIOBAPEHHOM COJIM WM caxapa.

#HH#HPar###OnbITH IO HAOMIOACHUIO TETUIOBOTO PACITUPEHUS
ra3oB, KUAKOCTEN U TBEPIBIX TEIl.

###Par###OnpenencHiue naBJIieHWsT BO37yxXa B OayuioHe
LIpULA.

HHHPar##H#ONbBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTb
JaBIICHUs] BO3JlyXa OT €ro o0béMa M HarpeBaHUs WU




OXJIAXKICHMS.

###Par### IpoBepka ruUMoTe3bl JIMHEWHOW 3aBUCUMOCTHU
JUTMHBI CTOJIONMKA KHIKOCTH B TEPMOMETPUUCCKON TPYOKE OT
TEeMIIepaTyphl.

###Par###Habmonenne M3MEHEHHS BHYTPEHHEH OJHEPruu
TeJa B pe3yJbTaTe TEIJIONepeaayu U paboThl BHEITHUX CHIL.
###Par###lIccnenopanue  ABJICHHS — TEIJIOOOMEHA  IpH
CMEIIMBAHUH XOJOJIHOW U rOpPSYEN BOJIBI.
#HH##Par##H#Onpenenenre KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOM TMpH TEIIOOOMEHE C HarpeTbiM
METAJUTHYECKUM ITUITHHIPOM.

#H##Par###Onpenenenue yACIbHOU TEIJIOEMKOCTH
BEIIECTBA.

Hi##Par#H##lccnenoBanue npouecca UCHapeHusl.
#HH##Par##H#Onpenenenue OTHOCHUTEIBHOU BJIQYKHOCTH
BO3/IyXa.

#HHPar###Onpenenenre  yneiabHOM TEIJIOTHl  IJIaBICHUS
JIBJA.

@u3nyeckue  SABICHHUS B NOPUPOJE:  MOBEPXHOCTHOE
HATSDKEHUE U KallWJUIIPHBIE SBJICHUS B IPUPOJE, KPUCTAIUIBI

6.18 B mnpupone, usnydenue CoJlHIIA, 3aMep3aHuE BOJOEMOB,
MoOpcKHUe Opu3bl; 00pa3oBaHHE POCHI, TYMaHa, HHEsl, CHETa.
TexHuuyeckue  ycTpoHCTBa: KaUUISIpbl,  MPUMEPHI
WCIIONB30BAHNUSI KPHUCTAIUIOB, JKUIKOCTHBIM TEPMOMETD,

6.19 JaT4YUK TeMIepaTyphl, TEPMOC, CUCTEMa OTOIUJICHHS JOMOB,

TUTPOMETPBI, TCUXPOMETp, MapoBas TypOWHA, IBUTATElb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsioB
B3aumopneiictBue  3apsikeHHBIX  Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX Teld OT
BEJIMYMHBI 3apS10B U PACCTOSHUSI MEXTy TEJIaMH)
OnekTpuyeckoe mosie. Hampssk€HHOCTh  AIEKTPUYECKOTO
7.3 nonist. IIpuHIMI Ccynepno3uiuu AIIEKTPUYECKUX MoJei (Ha
KaueCTBEHHOM YpPOBHE)
Hocutenn  snekTpudeckux  3apsmoB.  OJIEeMEHTapHBIN
7.4 anekTpuueckuil 3apsa. Crtpoenue aroma. [IpoBonHuku un
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa
76 ONeKTpUYECKUI TOK. VYcnosus CYyILLIECTBOBaHUS
' ANEKTPUYECKOr0 TOKa. ICTOYHMKH TOCTOSTHHOTO TOKA
77 JIeficTBUSL DIEKTPUUYECKOTO TOKa (TETUIOBOE, XWMHUYECKOE,
) MAarHuTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax
73 Onextpuueckasgs unenb. Cuna Toka.  DJIEKTPUUYECKOE
' HanpsHKEHUe
79 ConpoTuBieHUe NPOBOJHUKA. YEIbHOE COMPOTHUBIICHUE
BELIECTBA
7.10 3akon OMa it yyacTKa Lenu




IlocnegoBarensHOE u napajajiCJbHOC COCIMHCHUC

7.11
MIPOBOIHUKOB
712 PaboTta 1 MOIIHOCTH IEKTPUUECKOTO TOKA. 3aK0oH JKoyrst —
’ Jlenna
713 DneKTpuueckue Uend M MOTPeOUTeNH 3JIEKTPUUYECKOM
sHepruu B ObITy. KopoTkoe 3aMbIkanue
714 [TocrossHHble MarHuThl. B3auMOAEHUCTBHE MOCTOSHHBIX
MarHuTOB
715 MaruauTHOoe 1ose. MarHutHoe noJsie 3eMJIM U €ro 3HaYeHUe
JUTS SKU3HU Ha 3eMiie
716 OnbiT Opcrena. MarHuTHOE TOJIE DJIEKTPUUYECKOrO TOKA.
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBU€ MarHMTHOrO TIOJISI HAa NPOBOJAHUK C TOKOM.
717 SHGKTpOI[BI/IFaTCJILU MIOCTOSIHHOTO ~ TOKa. I/IEHOJ'H:BOBaHI/IC
JJIEKTPOJIBUTATENIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIoOpTe
718 Omnbitel @apazes. SIBieHHE 3JIE€KTPOMAarHUTHON MHIYKIUU.
[IpaBuio Jlenna
Onekrporerepatop. CrocoObl TOTYyYEHUS DICKTPHUSCKOM
7.19 SHEPIUH. DNEeKTPOCTaHIIUU Ha BO300HOBJIISIEMBIX
HMCTOYHHUKAX YHEPTUU
[IpakTuueckue padbOTHI:
OneIThl MO HAOMIOEHUIO ANEKTPU3ALUU TEN MHIYKIHEH |
MIPU COMPUKOCHOBEHHH.
UccnenoBanue  1eWCTBUS  DJIEKTPUYECKOrO  TMOJSL  HA
MIPOBOTHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOThl AIEKTPUUYECKON  IEMu
MOCTOSTHHOTO TOKa.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynmpoBaHue HaMPSKEHUSI.
HccnegoBanue 3aBUCMMOCTH CHJIBI TOKa, WIYIIETO Yepe3
PE3UCTOpP, OT COMPOTUBJICHHS PE3UCTOpPA U HANPSDKCHHUS HA
pe3ucrope.
OMNBITBL, TEMOHCTPUPYIONINE 3aBUCUMOCTh AJIEKTPUIECKOTO
790 CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOLIATU

MOTNIEPEYHOr0 CEUYEHHUs U MaTepuaa.

[IpoBepka  mpaBuia  CIOXKEHUS  HANPSOKEHWH — TIpU
MOCJIEIOBATEIbHOM ~ COCIMHEHMH  JIByX  PE3UCTOPOB.
[IpoBepka mpaBwia Uisi CWIbI TOKA TPH IMapauIeIbHOM

COCTMHEHUU PE3UCTOPOB. Ompenenenue paboThI
JNMEKTPUYECKOTO  TOKA,  HMIYIIEr0  4Yepe3  Pe3UcCTop.
Onpenenenue MOIIHOCTH AIIEKTPUIECKOTO TOKa,

BBIJIETIIEMOM Ha pe3ucTtope. MccnemoBaHue 3aBUCUMOCTH
CWJIBI TOKa, UAYIIETO Yepe3 JIAMIIOUKY, OT HampsDKeHHUsS Ha
Heil. Omnpenenenue KIIJ wnarpeBarens. HMccnenoBanue
MarduTHOTO  B3aMMOJCHUCTBHS IIOCTOSHHEBEIX  MAarHHUTOB.
N3ydyeHne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MIPU UX
o0beMHEHNH W pasneneHud. lccrienoBanue IecTBHS
AJIEKTPUYECKOTO TOKAa HAa MAarHUTHYKO CTpenKy. OTBITHI,




JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBl B3aUMOJICHCTBUS
KaTyIIKX C TOKOM W MarHuTa OT CHJIbl TOKA W HaIlpaBJCHUs
TOKa B Karylike. VM3yueHue NeiicTBUS MarHUTHOTO TOJS Ha
MIPOBOJHHK ¢ TOKOM. KoHCTpynpoBaHue u u3ydeHue paboThl
anektpoasurarens. Mamepenue KII anexrpoaBurarenbHOM
ycTaHOBKUA.  OMNbITBI MO  MCCIEAOBAHUIO  SIBJICHUS
ANEKTPOMArHUTHOM MHIYKIMH: HCCIEA0BaHUE H3MEHEHUN
3HAUYEHHS ¥ HAMPABJICHUS] MHAYKIIHOHHOT'O TOKa

dusnueckue sSABJICHUS B npupoac: SJICKTPUICCKUC ABJICHUA B
aTMOC(bepe, OJICKTPHUYCCTBO XKHUBBIX OPraHUu3MOB, MarHUTHOC

7.21 noJyie 3eMiH, Apeid MOICOB, POJIb MATHUTHOTO TOJIS JJIs
YKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE
TexHuyeckue yCTpPOWCTBA:  AJIEKTPOCKOM, aMIIEPMETP,
BOJITMETP, pEOCTaT, CUETYMK IIEKTPUUYECKOM BSHEpruu,
799 ANEKTPOOCBETUTEIHHBIC puoopHI, HarpeBaTelbHbIe
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MpeIOXpaHUTENH,  DJIEKTPOMArHuT,  JJIEKTPOJBUTATEINb
IIOCTOSIHHOT'O TOKa, TEHEPaTop MOCTOSHHOI'O TOKa
9 KIIACC
Kon
pasmena Kon anemenTa IIpoBepsiembIe 2JIEMEHTBI COACP/KAHUSA
MEXAHUWYECKUE SBJIEHUA
31 Mexe}Hqucxoe nBwkeHne. MartepuanbHas Touka. Cuctema
oTcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUECKOTO JIBHXKEHHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
###Par###HepaBHOMepHOE  NPSAMOJIMHENHOE JABUKEHUE.
8.4 Cpennsis W MrHOBEHHass  CKOPOCTh  Tela  TpH
HEPaBHOMEPHOM JIBH>KCHUH
8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOIMHENHOE IBUKEHUE
8.6 #H#HPar###CBobogHoe nmagenue. OnbITol [anuies
##HPar#H##PaBHOMepHOE  JBUKEHHE 1O  OKPYXHOCTH.
2 8.7 Ilepuon wm wuactora oOpamienus. JluneilHas wu yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [TepBsiii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3akon HeroToHa
8.11 HAHParfH#H#] [puHIIMT Cyneprno3uiuy Uil
8.12 Cuna ynpyroctu. 3akoH ['yka
213 H##H#Parf##Cuiia TpeHus: Cwia TPEHUs CKOJIbKEHUS, CHUJla
TPEHHUsI TIOKOSI, IPYTHe BUJIbI TPEHUS
R 14 #H#Par##H#Cuna TSKECTU U 3aKOH BCEMUPHOTO TATOTCHUS.
YckopeHnne cBOOOAHOTO MaCHHUS
315 JBmxenne miuaHer Bokpyr Comnua. IlepBas kocMudeckas

ckopocTh. HeBecoMOCTh U meperpy3ku




8.16

8.17

PaBHOBecue MarepuanabHOM TOUYKH. AOCOMIOTHO TBEpPIOE
TEJ0

#i##Par#H##PaBHoBecue TBEPIOro Tela C 3aKpPEIUIEHHON
ocblo BpamieHus. MomeHT cuibl. LleHTp Tskectu

8.18

Nmnynbce Tena. M3menenue nmnyibca. IMImynbe cuiibl

8.19

3aKoH COXpPaHCHUA UMITYJIbCA

8.20

#HHHPar###PeakTUBHOE NBIKEHUE

8.21
8.22

Mexanunueckasi paboTa U MOIIHOCTb

Pabora cun TskecTH, ynpyroctu, Tpenusi. CBsi3b SHEPTUU U
paboThl

8.23
8.24
8.25

[lorennuanpHast ~ dHeprus  Tejia,  MOJHATOTO  HAj
MMOBEPXHOCTHIO 3eMIIH

[ToTennmanpHast YHEPTUs CKATOU MPYKUHBI

HiHPar#H#Kunernueckas SHEprusl. Teopema 0
KUHETUYECKOW YHEPTHHU

8.26

HH##Par###3aKkoH coOXpaHEeHUs MEXaHUYECKOW SHEPTrUn

8.27

8.28

8.29

[IpakTuueckue padbOTHI:

Omnpenenenue cpeqHe CKOPOCTH CKOJBXEHUS OpycKa WM
JNBUKEHMSI ~ LIapuKa 10  HAKJIOHHOM  IJIOCKOCTH.
OmnpeneneHue yCKOpPEHHs Tela IPH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTM OT BPEMEHM IIPU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4aJlbHON CKOPOCTH.
IIpoBepka rumoTe3bl: €ciu NOpPU  PaBHOYCKOPEHHOM
JBUKEHUM Oe3 HayalbHOM CKOPOCTH IYTHU OTHOCSITCS Kak
psAI HEYETHBIX YKCEN, TO COOTBETCTBYIOIIME NMPOMEKYTKU
BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBXKEHHUS OT
CHJIBI HOPMaJIbHOIO JTaBJICHHUS. Omnpenenenue
KodpuuueHTa  TpeHus  ckoibkeHus.  OnpexneneHue
KECTKOCTU NpYyKuHBL. OmnpezneneHue padOThl CUIbI TPEHUS
IIpM PAaBHOMEPHOM JIBJKEHUHU Tejla IO TOPU30HTAIbHON
noBepxHocTU. OrnpeneneHre padoThl CHIIbI YIIPYTrOCTU MPHU
noabEME TIpy3a C HCIHOJb30BAHUEM HEMOJBMKHOIO U
MOJBVXHOTO OJIOKOB

®u3nyecKne SBJIEHUS B NPUPOJE: MPUIUBBI U OTIUBBHI,
nBwkeHue 1aHeT CONHEYHOW CHUCTEMBbI, PEAaKTUBHOE
JIB>KEHUE KUBBIX OPTAaHU3MOB

TexHnuueckue YCTPOMCTBA: CITUIOMETD, JIATYUKHA
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKETHI

MEXAHNWYECKUE KOJIEFAHIMA 11 BOJIHBI

KonebarenpHoe nBmkeHne. OCHOBHBIE XapaKTEPHUCTHKHU

2.1 KoJjeOaHuii: Iepruo, 9acToTa, aMIUTHTY/Ia

99 MareMaTtnueckuil U NpyKUHHbIM MasTHUKU. [IpeBpamienue
' SHEPTHH MPHU KOJIeOATSTHHOM JBHIKEHUN

9.3 3aryxatomue KojieOaHus. BpIHYy)XIEHHBIE KOJeOaHUSI.

Peszonanc
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9.5
9.6

9.7

Mexanngeckne BOJHBIL. CBOHMCTBA MEXaHMYSCKHX BOJIH.
[IpononbHblE M TIONIEpEYHBIE BOJIHBL. JlIMHA BOJIHBI U
CKOpPOCTh €€ pacmpocTpaHeHHUs. MeXaHWYecKHe BOJIHBI B
TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

3ByK. ['/poMKOCTb U BbIcOTa 3ByKa. OTpaxkeHue 3ByKa

Wudpa3Byk u yapTpa3ByK

[IpakTuueckue padbOTHI:

Ompenenenne  4acTOTBl M NepHoja  KojeOaHWH
MaTeMaTHYECKOT0 MasiTHUKA.

OmnpeneneHne 4acTOTh U NMEpUoa KoiaeOaHuil NpyKHUHHOTO
MasiTHUKA

HccnenoBanne  3aBUCHMOCTH  Iepuoja  KoJieOaHHA
MOJBENIEHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanne  3aBUCHMOCTH — Iepuoja  KoJieOaHHi
NpY)KHHHOTO MAasTHHKa OT Macchl rpys3a. IIpoBepka
HE3aBHCUMOCTH TIEpHO/ia KOIeOaHui rpy3a, MOJBEIICHHOTO
K HHTH, OT MAacChl TIpy3a H JKECTKOCTH MPYKUHBL
H3mepenne yckopeHusi cBOOOTHOTO MaIeHUs

9.8

9.9

@usnyeckue SBIEHUSA B IPUPOJAE: BOCIPUATUE 3BYKOB
KUBOTHBIMH, 3€MIICTPSICECHHME, CEHCMHUYECKHE  BOJIHBI,
IyHaMH, DX0

TexHudyeckue  yCTPOWCTBA:  3XOJIOT,  MCIOJIb30BaHUE
yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH

10.3 DOnexkTpoMarHuTHas npupona cBeTa. CKoOpocTb CBeTa.
BousiHOBBIE CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOWCTB 3JEKTPOMAarHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa
duznyeckue SBICHUS B IpUpoJie: OMOJOTHUECKOe JeiicTBre

10.5 BUJMMOIO,  yJIbTpapHuOJIETOBOTO M  PEHTTEHOBCKOIO
U3ITy4eHu

10.6 Texauueckune YCTpOMCTBA: } HCIIOJIb30BaHUE
AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBera. IcTOUHUKY cBETA

11.2 [IpsimonHEHOE pacipOCTpaHEHUE CBETA

113 Otpaxenne cBera. Ilnockoe 3epkano. 3aKOH OTpaKCHUS

1 CBETa

11.4 [Ipenomiienne cBera. 3akoH mpenomieHus csera. [lomHoe
BHYTPEHHEE OTPAXKEHUE CBETA

11.5 JIunza. Xop ty4yen B TMH3E

11.6 OnTnueckast cucrema QoroanmnapaTa, MHUKPOCKONa U

TCICCKOIIa




11.7 I'maz xak onTuueckas cuctema. bIuM30pyKocTh U
JAJIbHO30PKOCTh

11.8 Paznoxenne Oenoro cera B cmektp. OmbiTel HploTOHA.
CnoxxeHue cneKkTpalbHbIX IBETOB. Jlucnepcus cBera
[IpakTuueckue padboTHI:
HccnenoBanue 3aBUCUMOCTH YIJIa OTPAa)KEHUS CBETOBOIO
JIy4a OT yIJIa MaJICHHUs.
N3ydyeHne XapakTepUCTUK U300pakeHHUsT INpeaMeTa B
IIJIOCKOM 3€pKalie.
HccnenoBanue 3aBUCMMOCTH YyIJla IPEJIOMIIEHUSI CBETOBOTO

11.9 Jly4da OT yIJia MaJICHUs Ha TPAaHULE «BO3AYX — CTEKJION.
[Monyyenne w300pakeHUI € TIOMOIIBIO COOHMpAIOIICH
JIMH3BIL.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIIBI
coOuparole JTMH3HI.
OnbIThI 110 Pa3JIoKEHUIO OEJI0ro CBETa B CIIEKTP.
OnbIThl 1O BOCHPUATHIO 1IBETA MPEIMETOB TNPH HUX
HaOJIIOICHNH Yepe3 LIBETOBBIE (PUIIBTPHI
®usnyeckue sBIeHUS B npupoze: 3arMmeHus ConHua u

11.10 JlyHbl, 11BETa TeJ, ONTUYECKUE SIBICHUS B aTMocdepe (IIBET
Heba, pedpakuus, pagyra, MEPax)

11.11 TexHuyeckue ycTpoicTBa: OYKH, MEPHUCKOI, ¢oToanmapar,
ONTUYECKUE CBETOBObI

KBAHTOBBIE ABJIEHU A
121 Omnebitel  Pesepdopna u miaHerapHas MoOAENIb aroma.
) Mogens aroma bopa
122 Hcnyckanve # MOMJOLIEHUWE CBeTa aroMoM. KBaHTHL.
] JInnenyaTble CIIEKTPHI

12.3 PanunoaktuBHOCTH. Anb(a, OeTa- U raMMa-u3TydeHus

12.4 Crpoenue aromHoro siapa. HykioHHas Mozenb aTOMHOIO
sapa. M3oTonsl

125 PanuoakTtuBHble mpeBpauieHus. llepuon momypacnana
ATOMHBIX SIJIEP

12.6 SAnepuble peakuuu. 3aKOHBI COXpaHEHUs 3apsAIOBOTO U
MacCOBOT'O YHUCEI

12 12.7 OHeprus CBA3U aTOMHBIX s7ep. CBs3b MacChl U SHEPTUH

12.8 Peakuuu cunrtesa u nenenust saep. Mcrounuwku sHeprum
ConHua u 386311

12.9 Snepnas _ DHCpreTHKa. JeicTtBue  paaMOaKTUBHBIX
M3JIYYCHUH Ha )KHUBBIE OPTaHU3MBbI
[IpakTudeckue pabOTHI:
HaGmronenne  CrlomHBIX M JIMHEHYATBIX  CHEKTPOB

12.10 W3IIy4EeHHUS.
HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIMM YACTHUIIBI I10
TOPMO3HOMY ITyTH (110 (hoTOoTrpadusiM).
W3mepenue pagnoaktuBHoro ¢poHa

.11 ®uznyeckue  SABJICHUS B NPUPOJE:  E€CTECTBEHHBIN
paMOaKTUBHBIN (POH, KOCMUYECKUE JTy4d, PaAHOAKTHBHOE




U3Iy4yeHue MIPUPOIHBIX MHUHEPAJIOB, neicTBue
PaIMOAKTUBHBIX MU3JIy4YEHUN HA OPraHU3M YeJIOBeKa

TexHudeckue ycTpouCTBa: CIEKTPOCKON, WHIAUBUAYaIbHBIN

12.12
JO3UMETp, Kamepa Bunbscona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHNS K IPEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM IPOrPpaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonumanue ponu (GU3MKM B HAYYHOW KapTHHE MHpPA; CPOPMUPOBAHHOCTH
0a30BBIX NPEJICTaBICHUM O 3aKOHOMEPHOM CBA3M M I103HABaEMOCTHU
SBJICHUH  IHpPUPOIBI, O  POJIM  OSKCIEPUMEHTa B  (QU3UKE, O
cucreMooOpa3zymomeil poiau (U3MKA B Pa3BUTHH ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 3BOIIOIMM (U3NYECKUX 3HAHUH U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTHHE MHpa, O BKJIAJE POCCUHCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLECCOB
OKpPY’KaloIllero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHMUsS O BUJAX Marepuu (BEIICCTBO W TOJIE), O JBIKCHUU KaK CIIOcO0e
CYIIECTBOBaHMs MaTepuu, 00 aTOMHO-MOJIEKYJIIPHONH TEOPUHM CTPOEHUS
BEIIECTBA, O (U3WYECKON CYIIHOCTU SIBICHHU MPHUPOIBI (MEXaHHMUYECKUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHUE Pa3INyaTh SBICHUA
[0 ONHMCAHHUIO HUX XapaKTEpPHbIX CBOICTB K Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX AaHHOE (U3NYECKOE SBICHHME; YMEHHE PACIO3HABATh
NPOSIBIEHUE HU3YYEHHBIX (PU3NYECKHX SBICHUH B OKPYXKAIOLIEM MHDE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH)

BJ'IaI[eHI/IC OCHOBAaMHM ITOHATHUIHOI'O afnrapara U CHUMBOJIIMYCECKOI'O SA3bIKa
(1)I/I3I/IKI/I U HCIIOJB30BAHWEC HX I PCIICHUA y‘-I€6HBIX 3aaa4; YMCHUC
XapaKTCPpU30BaATh CBOMCTBa TCI, (I)I/BI/ILIGCKI/IG ABJICHUSA W HPOUCCCHI,
HCIIOJIb3Yys (byH)laMeHTaJ'II)HI)Ie 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHne omnuchBaTh HU3YUCHHBIC CBOICTBA TE€I W (1)I/I3I/I‘~I€CKI/I€ SABJICHUA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IG BCINYHHBI

Brnanenue ocHOBaMU METOJIOB HAyYHOTO MO3HAHUS C YYETOM COOIIO/ICHUS
npaBuiI 6e30macHOro Tpyaa: HabmoieHne PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSTENIbHO COOMpaTh SKCIEPUMEHTAIBHYIO) YCTAaHOBKY W3
JAaHHOTO Habopa o0OPYIOBaHUS MO HHCTPYKIIMH, OTTUCHIBATH XOJ] OIBITA H
3aMKCHIBATh €T0 PE3yNbTaThl, HOPMYITHPOBATH BHIBOJIBL;

MPOBEJICHUE MPSMBIX W KOCBEHHBIX HM3MEPCHHU (DU3MYCCKHX BEITHYWH:
YMEHHE  IUIAaHUpPOBaTh  WM3MEPEHHUs,  CaMOCTOATEIbHO  COOMpaTh
IKCIIEPUMEHTAIILHYIO YCTAHOBKY I10 WHCTPYKIIMH, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHAJTU3UPOBATH MONyYEeHHBIC Pe3yIbTaThl C YUYETOM 3aJIaHHOM
MOTPEITHOCTH PE3YJTATOB H3MEPEHUI;

MPOBEICHHE HECJIOKHBIX AKCMIEPUMEHTATBHBIX WCCIIeIOBaHMUI;
CaMOCTOSITEIILHO COOMpaTh IKCIEPHUMEHTAIBHYIO YCTAHOBKY W IPOBOJUTH
WCCJIEIOBAHUE MO0 MHCTPYKIIUU, TPEICTABIATH MONYUYEHHBIE 3aBUCHMOCTHU
GU3MYECKUX BEIMYMH B BHAE Tabmui ©W rpaduKOB, YYUTHIBATH
MOTPEIIHOCTH, JIENaTh BBIBOJIBI IO PE3yIbTaTaM HCCIICTIOBAHUS

[TonnMaHue XapaKTEpHBIX CBOMCTB (PpU3MUECKHX MojeNel (MaTepHuabHas
TOYKa, aOCONIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS Ta30B, KUIAKOCTEH W
TBEPABIX TeJl, MJIaHeTapHasi MOJENb aroMa, HyKJIOHHAas MOJENb aTOMHOTO
A1pa) U yMEHHUE IPUMEHATh UX JJIs1 00BbsCHEHHS (PU3NYECKUX MPOLIECCOB

YMeHne o0bACHATh (PU3HUECKUE TPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIE U




B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, B
YaCTHOCTU, BBISIBJISATh TNPUYUHHO-CIICJICTBEHHBIE CBSI3M U CTPOUTH
00BsICHEHHE C OMOpPOM HAa M3yYEHHBIE CBOWCTBA (PU3WYECKUX SIBICHMIA,
busznyecKre 3aKOHbI, 3AaKOHOMEPHOCTH M MOJICTTN

YMmenue pemarb pacuéTHble 3a1a4n (Ha 6aze 2 — 3 ypaBHEHUIl), UCTIONB3Ys
3aKOHBI ¥ (DOPMYJIBL, CBSI3bIBAIOIIME (PU3HUECKUE BEIMUYUHBI, B YACTHOCTH,
3alMChIBaTh KPaTKOE YCJIOBUE 3a/ladyM, BBIABIATH HEAOCTAIOUIME JIaHHBIE,
BbIOMpATh 3aKOHbl M (OpMyiibl, HEOOXOAMMblE s €€ pelleHus,
UCIIOJIb30BaTh CIIPABOYHBIE JaHHbIC, MPOBOJUTH PacuéTbl U OLEHUBATh
PEATMCTUYHOCTD MOJIyYEHHOI'O 3HA4YeHUs! (U3NYECKON BEIMYMHBI; YMEHUE
OTpeNeNiATh pa3MEpHOCTh (PU3MUYECKOW BEIMYMHBI, MOJYYCHHOW TpHU
pELIECHUH 3aa41

10

YMeHnue xapakTepu3oBaTh NPUHIMIBL ACHUCTBHS TEXHUUYECKUX YCTPONCTB, B
TOM 4YHcJe OBITOBBIX NMPHOOPOB, W TPOMBIIIICHHBIX TEXHOJOTHYECKUX
IPOILIECCOB MO MX ONMCAHUIO, UCTOJb3Ys 3HAHUSA O CBOMCTBAX (PU3MUYECKUX
SIBIICHUI U HEOOXOMMBbIe (PU3MUYECKHe 3aKOHOMEPHOCTH

YMeHue MCIOJIb30BaTh 3HAHUS O (PM3MYECKHUX SBICHUSX B IMOBCEAHCBHOU
KU3HM IS OOecCrieueHHs] O€301aCHOCTH IMPU OOpaIleHUH C OBITOBBIMH
npuOopaMi W TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 30POBBS U
COOJIFOJICHHSI HOPM DKOJIOTUYECKOTO TOBEACHUS B OKPYKAIOIICH Cpele;
MOHMMAaHUE HEOOXOAMMOCTH TPUMCHECHHUS JOCTY)KCHHHA (U3UKH U
TEXHOJIOTHH JIJIsl palldOHAIBLHOIO MIPHPOIO0IOIb30BAHUS

11

OnelT  moucka, mpeoOpa3oBaHHs U MpeAcTaBleHUs UHGOpMaLUU
¢u3nyeckoro - colep’kaHWs € HUCHOJb30BaHHEM  HMH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTMH; yMEHHE OLEHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM uHpoOpMallMMd HAa OCHOBE HUMEIOIIMXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX HMCTOYHUKOB; YMEHHUE HCIIOJIb30BaTh IPU BBINOJIHEHUU
y4eOHBIX 3a/laHuil  Hay4HO-TIOMYJISPHYIO JIUTepaTypy (uznueckoro
coJiepKaHusl, CIpaBOYHbIE MaTepUabl, pecypchl ceTu HTepHeT; BianeHue
0a30BbIMM HaBBIKAMHU NpeoOpa3zoBaHMUs UHPOPMALUHU U3 OJHOW 3HAKOBOM
CUCTEMBl B JIpyIyl0; YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbBIE U
YCTHBIE COOOIIEHUsI HA OCHOBE MH(OPMAIMH U3 HECKOJIBKUX HCTOYHUKOB



HNEPEYEHD DJIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kox IIpoBepsieMblii 3J1IeMeHT COJePKAHUSA
1 MEXAHUWYECKUE SBJIEHUA
Mexanuyeckoe  JBU)KEHHUE. MarepuanbHas ~ TOYKa. Cucrema  otcuéra.

1.1

OTHOCUTENBHOCTD JIBHXKCHHS
PaBHOMepHOEe M HepaBHOMepHOe aBMKeHHE. Cpennssi ckopocTs. Popmyna uis

1.2 | BBIYUCIICHHS CPEIHEH CKOPOCTH: V = S/t
PaBHOMEepHOE mpsIMONIMHENHHOE JBUKEHHE. 3aBHCHUMOCTh KOOPAMHATHI Tejla OT
BPEMCHH B CTy4ae pPAaBHOMEPHOTO TPSMOJMHEWHOTO JIBHKEHUSI:
L3 x(f)=x,+ut
['padukn 3aBUCUMOCTH OT BpPEMEHHM I TMPOCKIUU CKOPOCTH, MPOEKINH
MepPEeMEeIICHIS, ITyTH, KOOPIUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JBYKCHUN
3aBUCHMOCTh KOOPJIMHATBI Tella OT BpPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO ABUKCHUS:
2
Sl =v, * i+ * =
<
DopMyIBI A TPOSKIIUU TIEPEMEIICHHSI, TPOSKIIMA CKOPOCTH U MPOCKIIUU YCKOPECHHUS
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHHH:
2
14 .s]_(r)=vm_-r+a].-3.
U_\'('f) =gy T4, 1,
a.(t)=canst,
U:.‘f‘- - Ul.'rL =2£ITS_T
['padmku 3aBUCHUMOCTH OT BPEMEHHU AJISl MPOEKIUU YCKOPEHUS, MPOCKIIMH CKOPOCTH,
MPOSKIIMKA TIEPEMEIICHHUS,, KOOPJMHATHI TPU PABHOYCKOPEHHOM MPSMOJIUHEHHOM
JBUKEHUHT
CBoOonnoe manenue. Dopmynbl, ONMUCHIBAIOIIME CBOOOJHOE TMaJeHUE Tela IIo
|5  BepTMKamH (IBWKEHWE Tella BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH 3EMIIH).
' I'paduky 3aBUCUMOCTH OT BpEMEHU ISl MPOEKIINN YCKOPEHUSs, MMPOEKIIUN CKOPOCTH H
KOOPJIMHATHI TIPY CBOOOHOM TIaJICHUH TeJla TI0 BEPTHKAIH
CKOpOCTh PaBHOMEPHOTO JIBMKCHHS TeJia 10 OKPYKHOCTH. HarpasiieHre ckopocTH.
dopmyna 7S BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH W TIEPUOJ
oOparreHus:
v = inR
T
1.6 IentpocTpemutensHoe yckopenue. HampapiaeHue LeHTPOCTPEMHUTENBHOTO YCKOPEHHUSI.

®opmyna Al BBIYUCICHUS YCKOPEHUS:

®dopmyra, CBSI3bIBAIONIAs] IEPUOJ] M YACTOTY OOpalleHHUs:




1.7

v=li
T

Macca. ITnotHocTs BemecTBa. @opmylia sl BBIYUCICHUS TNIOTHOCTH:

_om
V

1.8

Cuma — BCKTOpPHAasA (bI/IBI/I‘ICCKaH BenmunHa. CloKeHUEe CUJI

1.9

SIBnenue nnepuuu. Ilepsoiit 3akon HproToHa

1.10

Bropoii 3akon HertoToHa:

F=m-a

ConanpaBileHHOCTh BEKTOPA YCKOPEHUS Tejla U BEKTOpa CUJIbIL, JEHCTBYIOIIEH HA TEIIO
B3anmopencrteue ten. Tperuit 3akon Herorona:

Fy y=-F_,

1.12

1.13

TpeHHe IMOKOsA U TPEHUC CKOJIbKCHHA. d)opMyna AJI4 BBIYUCIICHUA MOIAYJIA CHIIbI
TPEHUS CKOJILXKCHUA:

FTP:M-N

Jedpopmanus tena. Ynpyrue u Heynpyrue nedpopmannu. 3aKkoH yrnpyrou aepopmanuu
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUSA:

FoG. my -i}}:
R:
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.
dopmyiia a5 BBIYUCICHUS CHIIBI TSHKECTH BOIM3H moBepxHocTH 3emiu: F = mg.
JIBrxenne nnanet BOKpyr Comnnna. [lepBas kocmuueckas ckopocts. HeBecomocTs 1

HEPErpy3Ku

1.15

Nmiynbe Tena — BekTopHas (pu3uvecKas BeTuInHa.
D=mi

Nmnynec cucremsl teil. M3menenue umnyisca. MiMnyibce cumsl

1.16

3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEN:
p=myly +m, U, =const

PeaxkTuBHOE NBUKEHUE

1.17

Mexanuueckasi padota. @opmyrna ajisi BBIMUCICHHUS paOOThl CUIIBL:




A=Fsooso

Mexanunueckas MOITHOCTD:

n=4
I

1.18

1.19

1.20

1.21

Kunerndeckas n noreHumanbHas sHeprus. @opmyina s BBIYMCICHHUS] KHHETUYECKOU
SHEPruu:

2
TeopeMa o kuHeTHUeCKOU d3Heprun. Gopmyia i BBIYUCICHUS TOTCHIMAIBHON
SHEPruu Tela, OJHATOrO
HaJ 3eMIIEH:

E,=mgh

MexaHnyeckas SJHeprus:
E=E;+E p

3aKOH COXpaHEHHs] MEXaHN4eCKo! sHeprun. Gopmyna ajs 3aKOHA COXPAHEHUs
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TpEHUS: £ = const.
[IpeBpanieHne MexaHM4ECKOM SHEPTUU IPU HATMYUU CUIIBI TPEHMUS.

[IpocThie MexaHU3MBI. «3010TOE IPABUIIO» MEXAHUKHU.
Preruar. MomeHT cuiisl: M - Fl.
VYcioBue paBHOBECHS pbluara:

M +M, +..=0
[TonsrkubIi 1 HemoABWKHBIN O0510ku. KITJI mpocThix MeXaHU3MOB,

n= Anonesaas

A—a&rpaqe:ﬂzﬂaa

[aBienue TBEpIOTO TENA.
®opmyrna /17151 BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tea:
F
P= ch
JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocraTuyeckoe naBieHre BHYTPH KUAKOCTH.
dopmyna s BBIYMCICHHS TABJICHHS BHYTPU KUJKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii mpecc

1.23

3akoH Apxumena. @opmyna 1js ONPEACICHUS BHITATIKUBAIOIIEH CUJIbI, IEUCTBYIOLIEH
Ha TeJO, NOTPYKEHHOE B KUJAKOCTh UM I'a3:




F_jtm_ =pgV

VcnoBue nnaBanus tena. [InaBanue CYI0B 1 BO3AYXOILIAaBaAHUEC

1.24

Mexannuyeckue konebaHus. AMIUIUTYAQ, MEpPUO] M yacToTa kojebanuil. dopmyina,
CBSI3BIBAOINAS YACTOTY U MEPHOJ] KOJIeOaHHIA:

1.25
1.26

1.27

1.28

MaremaTuueckuii M NOPYXKUHHBIM  MasTHUKUA. [IpeBpamieHue SHEprud  Mpu
K0JIeOATEIbHOM JIBUKEHUHU

3aryxaromue konebanus. BeiHyxaeHHbIe KoeOanus. Pezonanc

Mexanunueckue BOJHbI. [Ipo10abHbBIE U TOTIEpEUHbIC BOJHBL. J[JTMHA BOJHBI U CKOPOCTh
pacrpoCcTpaHeHUs BOJHBI:

L=uv-T

3Byk. I'poMKOCTh M BbICOTa 3BYyKa. OTpaskeHUE 3BYKOBOW BOJHBI Ha TPaHMIIE JIBYX
cpea. MHdpa3Byk U ynbTpa3Byk

1.29

1.30

Ilpaxmuueckue pabomol

N3mepenue cpeHel IIIOTHOCTH BEIECTBA; apXUMETOBOM CHIIBI; )KECTKOCTH MPY>KUHBI,
K03 PHIIMEHTA TPEHUS CKOJILKCHUST; PA0OTHI CHUIIBI TPEHHUSI, CUJIBI YIIPYTOCTH; CPEIHEH
CKOPOCTH JBI)KEHHsS OpycKa IO HAaKJIOHHOM IUIOCKOCTH; YCKOpEHMsI Opycka mpu
IBUKEHUH 10 HAKJIOHHOW IJIOCKOCTH; YacTOTHl M Mepuoja  KoseGaHHit
MAaTCMAaTUYCCKOTO MasdTHUKA, YaCTOThI U I€PUOa KOJIeOaHui IMPY>XUHHOI'O MadTHHKA,
MOMEHTa CHJIbI, JEUCTBYIOIIETO Ha pbiuar; paboThl CHIIBI YNPYTrOCTH MpPU TMOIBEME
rpy3a C TIOMOINBIO HEMOABM)KHOTO OJIOKA; pabOTHI CHIIBI YIPYTOCTH TMPHU TOIBEME
rpy3a C MOMOIIBIO MOABUKHOTO OJIOKA.

HccnenoBanme 3aBUCHMOCTH apXUMEIOBON CHITBI OT 00bEMa MOTPYKEHHON YacTH Tela
U OT IUIOTHOCTH XKUAKOCTH; HE3aBUCHMOCTH BBITAIKMBAIOIICH CHIIBI OT MAacChl TEJNa;
CUJIBI TPEHHUA CKOJIBKCHHA OT CHUJIbI HOPMAJIBHOI'O JAaBJICHHUA M OT pOaa IMOBCPXHOCTH,
CWJIBI YIPYTOCTH, BO3HUKAIOIIEH B TPYXHHE, OT CTENeHW aedopmanuud MpYKUHBL
YCKOpEeHHsI Opycka OT yrjla HakJIOHa HaIlpaBJsioliel; nmepruoaa (4acToThl) KojieOaHU
HUTSHOTO MAasTHUKA OT AJUHBI HUTH; Tepruoja KojaeOaHui MPY>KMHHOTO MasiTHUKA OT
Macchl Tpy3a M KECTKOCTH TPYKHHBI; HCCICJIOBaHUE HE3aBUCUMOCTH TIEPHO/Ia
KoJe0aHUN HUTSHOTO MasTHHMKa OT Macchl Tpy3a. IIpoBepka ycioBusi paBHOBECHS
phIyara

Duszuueckue s61eHus 8 npupode: MIPUMEPEI IBUKCHHA C PAa3JIMYHBIMHU CKOPOCTIMHU B
’)KMBOH M HEKUBOI npuponae, HCﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKE, ITPUJINBBI U
OTJIMBBI, ABMXKCHUEC IIJIAHET ComHaeuHoM CUCTEMBbI, PCAKTUBHOC ABHIKCHUC KHUBBIX
OpTraHu3MOB, pbldyaru B TCJIC YCJIIOBCKA, BJIUAHUC aTMOC(bepHOl"O JaBJICHUA Ha JKUBO
OpraHu3M, ILIaBaHUEC pI)I6, BOCIIPHUATUE 3BYKOB JKHMBOTHBIMH, 3CMIICTPSCCHUC,
celicMu4ecKue BOJIHBI, IYHAMH, 3XO

1.31

Texnuyeckue ycmpoticmea: CHOUAOMETP, JaTUYUKH TOJOXKEHHS, PpACCTOSHUA U
YCKOpPEHUS, JMHAMOMETD, TTOIIITUITHUKY, PAKEeThI, pbIUar, IMOJABMKHBIN ¥ HETIOABUKHBIN
0JIOKY, HAaKJIOHHAS TIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IBI,
YCTPOMCTBO BOJONPORBOJIA, THIPABIMYECKUN MPECC, MAaHOMETp, OapoMeTp, BHICOTOMED,
MOPITHEBOW HACOC, APEOMETP, IXOJIOT, UCIIOJIL30BaHUE YIbTPAa3BYKa B OBITY M TEXHUKE

TEIUIOBBIE ABJIEHU A

2.1

OcCHOBHBIE TIOJOXEHHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH CTPOCHMs BELIECTBA.
Mopgenn  TBEPIOro, SKUAKOTO M Ta3000pa3HOTO  COCTOSIHMM  BEIIEeCTBa.




Kpucrannunueckue u amopgHble Tena

I[BI/I}KCHI/IC JacTull BCUICCTBA. CBi3b CKOPOCTH ABHUKCHHS 4YaCTHIl C TeMnepaTypoﬁ.

2.2
BpoynoBckoe nBuxenue, muppy3us
2.3 | CmauyuBaHUE U KaWUISIPHbIE SBJICHUS
2.4 | TemnyoBoe paclIMpeHUE U CHKATUE
2.5 | TemnoBoe paBHOBECHE
26 BryTtpennsis sHeprus. Pabora u Termonepeaava Kak crocoObl U3MEHEHUsI BHYTPEHHEH
SHEPTrUuu
2.7 | Bupsl Teronepenayn: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUCHHE
HarpeBanue n oxnaxaenue ten. KoanuecTBo TEIOTHL. Y AeabHAas TENI0EMKOCTD:
28  QO=cm(t,—t,)
3aK0oH COXpaHEHUsl YHEPTUU B TEIUIOBBIX IMpoIieccax. Y paBHEHHUE TEIIOBOTO OallaHca:
29 O +0, +..=0
Hcnapenne n xonaeHcanus. M3MeHeHre BHYTpEHHEN SHEPIUU B IIPOLIECCE UCIIAPEHUS
2.10 wu xkoHnmeHcanuu. Kunenue sxuakoctu. Y aenpHas TEIUioTa napoodpazoanusi: L = Q/m
2.11 BnaxnocTs Bo3ayxa
[InaBneHnue u kpucramwinzanus. VMi3MeHeHMe BHYTPEHHEW SHEPIUM MpU IUIaBICHUU U
KpUCTAJUTH3AIMU. Y JIeIbHAS TeTUIOTA TUTABJICHHUS:
2.12 &_Q
m
BuyTpenHsst sHeprusi cropanusi TOIIMBA. Y IeJbHAsI TEIJIOTa CTOPAHMS TOIUIMBA: ¢ =
213 O/m
2.14  Tlpunuunsl paboTs! TemioBsIx aApurateneid. KI1/] TemnoBoro nurarens
Ilpakmuueckue pabomol
W3smepenune ynenbHOM TEMIOEMKOCTH METAUIMYECKOTO LUJIUHAPA; KOJUYECTBA
TETJIOTHI, MOJTYYEHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DMKCHPOBAHHOW MAacChl, B
515 KOTOpYiO OmylleH HarpeTblii WIMHJP; KOJIWYECTBa ;FCHJ'IOTBI, OTIAHHOTO HaI‘peTLII\f
MATUHAPOM, TIOCTIe OMYCKaHUs €ro B BOJAY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIBHOM
BIIQYKHOCTH BO3/yXa; yAEJIbHON TEIUIOTHI IUIaBJleHUS Jibaa. McciaenoBanne N3MEHEHUs
TEMIIEpaTypbl BOJBI TIPH PA3IUYHBIX YCIOBHSIX;, SBJICHHS TEIUIOOOMEHAa TMpHU
CMEIIMBAHUH XOJIOJHOM U ropsiueld BOJIbI; MPOLecca UCTIAapEHUs
Qu3zuueckue A671eHUs 8 NpUpooe: TIOBEPXHOCTHOE HATSKEHHE M KalUJUIAPHBIC SBICHUS
2.16 B mpuponme, KpucTauibl B mpupone, usiaydeHue ColiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs], CHera
Texnuueckue ycmpoucmea: KalWUISPbl, TPUMEPbl HUCMOJIB30BAHUS KPUCTAIIOB,
2.17 | XUIKOCTHBIA TEPMOMETP, NATUUK TEMIEPaATyphbl, TEPMOC, CUCTEMA OTOIICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 | DmekTtpuzarus tei. JIBa BUaa 3JIEKTPUUYECKUX 3apsI0B




3.2 | B3aumojeicTBrE 3apsSKEHHBIX Tel. 3aKkoH KynoHna
3.3 | 3aKoH COXpaHEHUs JICKTPUUYECKOTrO 3apsia
34 Onektpuueckoe  mone.  HampspkéHHocTh  anekTpuueckoro  moiist.  [lpuHimn
' CYNEPIIO3UIINH JICKTPUUECKHX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn snextpuueckux  3apsaoB. JleiicTBUE — 3JIEKTPUUYECKOrOo  MOJISI  Ha
) AJIEKTpUYECKUE 3apsibl. [[pOBOAHUKYN U AUAIEKTPUKHU
ITocTosiHHBIN 3JIEKTpUYECKUH TOK. JlelcTBUA siekTpuyeckoro Toka. Cuia ToKa.
Hanpsoxenue.
3.6 I=q/t,U=A4/4
DIIEKTPUUECKOE COTIPOTUBIICHUE. Y ACIBHOE AIEKTPUIECKOE COMTPOTUBIICHHE:
3.7 R=plS
38 3akon OMa a1is yyacTka anekrpudeckoit uenu: [ = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1,: U=U +U,; R=R,+R,.
1 1 2 1 2
3.9 | IlapannenbHoe coeqMHEHNE IPOBOAHUKOB PABHOIO CONPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenianHble COeTMHEHUS! TPOBOIHUKOB
310 PaGota u MotHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
2
3.11 Q=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TOJIE TPSMOrO MPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
) WHIYKIUU
3.13 | MaruuTHOE 110JIe HOCTOSTHHOT'O MarHuTa. B3anmMoaelcTBHE TOCTOSTHHBIX MarHUTOB
3.14 | JleiicTBME MarHUTHOTO MOJIsL HA TPOBOJIHUK C TOKOM
3.15  Omnbrtel @apanes. SABneHue 3aeKTpOMarHuTHON HHAYKIKK. [TpaBuio Jlenua
Ilpakmuueckue pabomol
H3mepenune 3neKTpUuyecKoro CONPOTUBIICHUS PE3UCTOPA; MOILIHOCTH 3JEKTPUUYECKOTO
TOKa; pabOTHI DJIIEKTPHIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B MPOBOAHHKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HaINpsDKEHUS Ha KOHIIAX MPOBOHUKA; 3aBUCHUMOCTH CONPOTHBIICHUS OT
’ JUIMHBL ~ TIPOBOJIHMKA, IUIOLIAAM €ro IONEPEeYHOro CEYEHHS U YJIEIbHOTO
CONPOTHUBJICHHUS.
[IpoBepka mnpaBmia Uist 3JAEKTPUUYECKOTO HAMNPSDKEHHS MPU  MOCIEA0BATEIIbHOM
COCIMHEHUM TPOBOJAHUKOB; TpaBWIa [JIi CHJIBI DJICKTPUYECKOTO TOKa TMpH
napajuieIbHOM CO€IMHEHUU MTPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)
317 Qusuueckue s6leHUs 6 npupode: DIEKTPUYECKUE SBIEHUS B  arMocdepe,

JJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE MoJje 3eMiu, Apeid MOoICoB, POJb




MAar"duTHOIO ITOJIA IJIA )KU3HHU Ha 3CMJ'IG, IMOJIAPHOC CUAHUC

Texnuyeckue ycmpoticmea: 3IEKTPOCKOI, aMIEPMETpP, BOJIBTMETP, PEeOCTaT, CUETUHK
DIIEKTPUYECKOW  SHEPrHH, DSJCKTPOOCBETHTENbHbIE TMPUOOpPHI, HarpeBaTelIbHBIC

318 NEKTPOIIPUOOPB!  (IIPUMEPBI), SJIEKTPUUYECKUE IPEIOXPAHUTENH, 3JIEKTPOMArHuT,
AIIEKTPOABHUraTENb MOCTOSHHOTO TOKA, FTEHEPaTOpP MOCTOSIHHOTO TOKA

3.19  OnekrpomarHuTHbIE BOsIHBIL. [lIKkana 31eKTpOMarHuTHBIX BOJIH

3.20 JlyueBas monenb cera. [IpsimonuHeiiHOE paclipocTpaHEHUE CBETa

3.21 3akon orpaxkeHus cseta. [Inockoe 3epkano

3.22  IlpenomiieHre CBETA. 3aKOH MPEIOMIICHUS CBETA

3.23  Jlucnepcus cBeTa

324 JIunza. Xop ayded B nuH3e. POKyCHOE paccTOsIHME JIMH3bL. OnTHYecKasi CUila JIMH3bIL:
D=1/F

3.25 I'ma3 kak onTrueckas cuctema. Onruyeckue mpudopbI
Ipakxmuueckue pabomul
N3mepenue onTuyeckod cuibl coOuparomiedl JMH3bI; (OKYCHOI'O PpacCTOSHHS
coOuparomnield JTMH3BI (10 CBOIMCTBY paBEHCTBA pa3MepOB INpenMeTa W M300pakeHMUs,

3.26 = xoraa mpeaMeT pacHoJIOkKeH B ABOHHOM (OKyce), oKa3aTessl IPeOMIICHUs CTEeKIa.
HccnenoBanue cBoiCTBA HM300pakKeHUs, TOJTYYECHHOTO C TIOMOINBIO COOHMpAroIIei
JIMH3bl; U3MEHEHUS (DOKYCHOTO PacCTOSIHUA JBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YyIJia
IPEJIOMIJICHHUS] CBETOBOT'O JIyda OT YIJla MaeHHs HA TPAHUIIE «BO3IYX — CTEKIIO»

397 Qusuueckue sagnenus 6 npupoode: 3atMenust ConHua u JIyHsl, 11BeTa Tes, ONTUYECKHUE
aBJieHUs B aTMoc(epe (1BeT Heba, pedpakuusi, paayra, MUPax)

3.28 | Texuuueckue ycmpoticmea. 0YKU, IEPUCKOII, (OTOAIIIAPAT, ONTUUECKUE CBETOBOIBI

4  KBAHTOBBIE SBJIEHUA

4.1  PagmoakTuBHOCTH. Anbda-, OeTa-, raMmma-u3nyueHus. Peakiuu anbda-u 6era-pacnanga

4.2 | Onsitel Pesepdopaa no paccesinuto anba-yactuu. [lnanerapuas mogens aToma

4.3 | CocraB atromHoro spa. M3oromsl

4.4  Ilepuon nmomypacmaia aTOMHBIX siiep

4.5  Snepuble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCEN
Qusuueckue A61eHUs 8 npupooe. €CTECTBEHHBI paJMOaKTUBHBIN (HOH, KOCMUYECKHE

4.6  my4w, paaIuoaKTHBHOE M3ITyYeHHE NMPUPOIHBIX MHUHEPAIIOB, NIEHCTBHE PaTHOAKTHBHBIX
U3JTY4EeHUH Ha OPraHu3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIUBUAYaJIbHBIH TO3UMETP, Kamepa

BI/IHBCOHa, AACpHasd SOHEPreTuka




