MyH#ITUTIATFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHHUE
«Cpennss obmeoOpaszoBarenbHas mkomna Ne 279 umenu ['epost CoBerckoro Corosa
KOHTp-anmupana Jlyauaa Hukomnas AnekcaHIpoBu4a»

(MAOY COLI Ne 279)
PACCMOTPEHO YTBEPX/JIEHA
Ha 3aCe/laHUH TIeJaroruyeckoro CoBeTa MIPUKA30M JUPEKTOPA
ITpotokon ot 31.08.2023 Ne 1 MAOY COLII Ne 279

oT «31» aBrycra 2023 roma Ne 399

[MognucaH umMdpoBor NOAMUCHIO:
WpnHa BacunbesHa MaTtBuniumnHa
DN: C=RU, O=MAQY COLU Ne

|/| p NMHa 279, CN=MpwnHa BacunbeBHa
MaTtsuuwmnHa, E=school @

BacnnbeBHa - msosh279ru

OcHoBaHue: A noaTBEPKaalo
MaTBunwMHA  sor [OKYMEHT CBOEI

yAoCTOBepstoLen Noanmchio
PacnonoxeHue:
Foxit PDF Reader Bepcus: 12.0.0

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «Dusuka»

1St oOyvaromuxcst /-9 KjiaccoB

r.I'amxueso, 2023



HOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o ¢gu3uKe Ha YpOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON TporpaMmsbl, npeactaBieHHbIX B PI'OC O0O0, a Taxke ¢ yuéToM deaeparibHON
paboueii mporpammsl BocriuTanus U Konuenimu npenogaBanus yueOHoro npeamera «Pusnkay.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYarOIIMXCsl M OpraHu3alMio HM3ydeHus (U3MKU Ha
NeSITeIbHOCTHON OcHOBe. B mporpaMme mo (u3uke y4UTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILEro 00pa3oBaHHUs.
[TporpamMa 1o ¢u3uKe yCTaHaBIMBAET pacHpelelieHHe yu4eOHOro Marepuana o rojaam
o0ydeHust (1o Kjiaccam), MpeajgaraetT NTPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOy4aronuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUs METOJUYECKOM MOMOIIN YYUTEIIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
MOCKOJIbKY (pU3MUEcKue 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nueckoil reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT HaubOosiee sICHble 00pa3lbl NPHUMEHEHHs HAydHOIO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OnHa W3 TIIaBHBIX 337ad (PU3MUECKOro 00pa3oBaHUS B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0yJaromuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTb!
® HAy4YHO OOBSACHATH SIBICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHHS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxka€HHON pemeHneM Koimernn MunncrteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOy4aroIUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE IMIPEJICTaBIEHUM O HAyyHOM MeETOAe TMO3HaHUS U (OPMHpPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHuE NPEICTABICHUN O poNU (PU3UKU I Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;



® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oymymieit mnpodeccuoHaTbHON
JIeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JalbHEUIIIEMY 00yUEHHIO B 3TOM
HaTPaBIICHUU.

JocTmwkenne STHX Ienell mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUChIBATH U OOBACHATH (U3UYECKUE SIBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/ad C MCIOIb30BAaHHEM
buznyecKkux Mojene, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pasBUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
WU3MEPUTEIIEHBIX TPHOOPOB;

® OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME NH(OPMALINU;

® 3HAKOMCTBO cO cdepaMu mpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢uzuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHUs
oTBOAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefIeN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme 1no Gu3mnke nepedeHsb J1abopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeleHUs J1adopaTOpHBIX paboT U
OTIBITOB C YU4E€TOM WHIUBUIYAIBHBIX OCOOEHHOCTEH 00yUYaroImMXCs, CIIUCKA YKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Du3nueckue MNpudOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMa €IUHUII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaloT npupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YyHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(U3UYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U IpoUeAypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmpeneneHue HEHBI JeNESHHs IIKAIbI U3MEPUTEIBHOTO Mproopa.

N3mepenne pacCcTOsTHU.
N3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.
Ornpenenenne pa3MepoB MaJIbIX TEJ.

s WwnN

W3mepenune TemmepaTypbl MpH IMOMOILIM KUAKOCTHOTO TEPMOMETpa M JaTudKa
TEeMIEPaTypHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THUIOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIe BBICOTA MTyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, UX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkenne dacTul] BemiecTBa. CBs3b CKOPOCTH JIBIDKEHHUS YACTHI[ C TEMIIEPATypOH.
bpoynoBckoe nBuxkenue, auddysus. BzanMopelicTBue dYacTHIl BEHIECTBA: MPHUTSHKEHHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPMIBIX
(KpHCTaUIMYECKUX) Tel. B3aMMOCBs3b MEXKIy CBOHCTBAMH BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM MU OTTATKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guamMeTpa aToMa METOO0M PSIOB (C UCIOIb30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUSL.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexanndeckoe JBHkeHue. PaBHOMepHOe U HepaBHOMEpHOE ABWKEHHE. (CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. I[lnotHocTts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepucTuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAITPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

1. HaOmroeHue MeXaHu4ecKoro JBUKECHHS Teja.

2. H3mepeHue CKOPOCTH NPSIMOJUHEWHOTO IBUKEHHUS.

3. HaOmroneHue siBneHUS UHEPLIMU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO MABIKEHUS (LIApUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpezneneHue cpelHEN CKOPOCTH CKOJbXEHHUS OpycKa WIM IIapHKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIMpUKACAIOUIUXCs TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEPABIMH TEJIaAMU, KUIKOCTIMH U
razamu. 3akoH Ilackans. [lHeBMaTmyeckue MamMHbl. 3aBUCHUMOCTb JaBJICHUS KUAKOCTH OT
rnyounsl.  [mapocratuueckuit  mapamokc. CooOmaromuecss cocyasl. ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6onouku 3emmu. OmnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBjieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.
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3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT O00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM TMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOMIEH CWIbL, JIEUCTBYIOIIEH Ha TeJOo, MOrpyKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBL, ICMCTBYIOIIEH HA TEJIO B KUJKOCTH,
OT Macchl Tena.

OnbIThl, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, I€UCTBYIOLIECH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrPyKEHHOHN B KUJIKOCTh YACTH Te€jla U OT IUIOTHOCTHU
KUJKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOJKM W OIpEAEIeHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXxaHU3MBI: pblyar, 010K, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs phiuara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pbluyara K Osoky. «3ojotoe npaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanundeckasi sHeprus. Kunernueckas u noreHimaibtas sueprus. [IpeBpaiienue o1HOro
BHJIa MEXAHUYECKON YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KII/] HakIOHHON MIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTHUH.
8 KUIACC

Pa3nen 6. TenJioBble sIBJICHUA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanwuIIpHbIE sBIeHUs. TeroBoe
pacUIMpEeHHe U CKaTuhe.

Temmeparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHHUS YaCTHII.
BuyTtpennsis sneprus. CrnocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTHH: TeIIoNepeaaya v COBEpIIEHUE

paboTHI.

Bungsr TCIIoNEepeaavyn: TCIJIOMPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KHUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TermoBbix aBuratenei KIIJ[ TemmoBoro auratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KArOIIEH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBUKEHUS.

Hab6mronenue nuddysun.

HabGmronenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBiaeHus raza npu U3MEHEHUN 00bEMa U HArPEeBAaHUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PaOOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
= O

. HaOmroienme kureHust.

=
N

. Habnroienue mocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.

13. Mojenu TeIIOBLIX ABUTaTECH.

Jlabopamopnusie pabomot u onvimel.

1. OnbIThI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OMmpITH IO Ha6J'IIO)IeHI/IIO TCIIJIOBOT'O paCIMPEHUs ra3osB, JKUIKOCTEHN U TBép)IBIX TCII.
4, Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OautoHe miIrpuna.
5. OHBITLI, ACMOHCTPUPYIOINIUE 3aBUCHUMOCTb [HOaBJICHUS BO3AyXa OT €TI0 o0béMa u

HarpeBaHUs UM OXJIKICHHUS.
6. IlpoBepka THMOTE3bl JIMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaOnronenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3yibTaTe Telonepeaadu u
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBjIeHUS TEIJI000MEHA IPU CMELIMBAHUH XOJIOHOM U ropsiuei BOABI.
9. OmpexneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIJIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEINIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapEHUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
DnekTpusanus Tell. J[Ba posa 3JieKTpruuecKuX 3apsa10B. BzaumoaeiicTBre 3apsyKeHHbBIX TET.
3akon KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEJIMYMHBI 3apSA0B U
pPacCcTOSTHUS MEX]y TEJIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosid. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YJIEJIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEIH.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3JIEKTPUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHbIe MarHuThl. B3auMozeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbliT Dpctena. MaruutHoe osie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] JIEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa pojia 2JIEKTPUYECKUX 3aps0B U B3aUMOJCHCTBUE 3apyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKass UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JIUHUHI 3JIEKTPAYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. I3mepeHne CHiIbl TOKa aMIIEPMETPOM.
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. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
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. PeoctaTt 1 MarasuH cOonpoTUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.
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. JleficTBue MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUS 3JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTel @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHAYKITMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
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. DIIEKTPOreHepaTOp MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimel.

OnBITH MO HAOTIOEHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U MPU COMTPUKOCHOBEHUH.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
COopka u mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

H3mepenue u peryinpoBaHue HAMPsKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

ok wnNPRE

7. OneITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPHUYECKOIO  CONPOTHBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIIAAH TIOIIEPEYHOr0 CEYCHMs U MaTepHala.

8. IlpoBepka npaBuiia CI0XKEHUS HANPSHKEHUH TP MOCIE0BATEIbHOM COCIMHEHNUN JBYX
PE3UCTOPOB.

9. IIpoBepka nmpaBwiia [uisl CUIBI TOKA IIPU MApaJUICIIbBHOM COCIMHEHUHN PE3UCTOPOB.

10. Onpenenenue padboThl IEKTPUUECKOT0 TOKA, HIYLIETO YEPE3 PEe3UCTOP.

11. OnpeneneHne MOIHOCTH 3IEKTPUYECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILLETO YEPE3 JAMIIOUKY, OT HAIIPSKEHUS Ha
HEH.

13. Onpenenenue KIIJ] narpeBatens.

14. MccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHre MarHMTHOIO IIOJsl MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pa3JelIeHNN.

16. MccnenoBanue AEMCTBUSA IIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOAECUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3y4eHue AeMCTBYSI MArHUTHOTO 10JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3smepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHUSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHU! 3HAaYCHUs U HaIlpaBJICHUS NHIYKIMOHHOTO TOKa.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe JABMXKeHHE. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHe. CpenHsii M MIHOBEHHas CKOpPOCTb Tejla INpU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE npsMonuHeiHoe aBrkenne. CBoboiHoe nagenue. OmnbIThl
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIII0Basi CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBeiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpetuit 3akoH Herotona. ITpuHimn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUjla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHHS. Y CKOpEHHE CBOOOJHOTO MaJeHHS.
JBmxenue manet Bokpyr ConnHua. [lepBas kocmuyeckast ckopocTs. HeBecOMOCTh 1 eperpy3KkH.



PaBHOBecue MaTepuanbHOM TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Wmnynec Tena. M3smenenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun Tskectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTreHumanpHas HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPIUHU.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO JIBUKEHUS T€a OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHEHME IIyTE€H U TPAECKTOPUN IBMXKEHMSI OJHOIO M TOIO XK€ TeJa OTHOCUTEIBHO
pa3HBIX TEJ OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuXeHUs TeNa 110 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOWHeTa (PU3UKHU.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.

8. HaOmroneHue paBeHCTBa CHII IIPU B3aUMOJECHCTBUU TEJ.

9. H3meHeHue Beca Tella IpU yCKOPEHHOM JIBUYKEHUU.

10. [Iepenaya ummysbca IIpu B3aMMOJIECHCTBUM TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUHU TEIL.

12. CoxpaHeHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMOACHCTBUH.

13. CoxpaHeHue uMIyibca Ipy abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGntoieH1e peakTUBHOIO JBU)KEHUS.

15. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU CBOOOIHOM I1a/ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTHH NPU JABUKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomovt u onvimol.

1. KoHcTpynpoBaHuE€ TpakTa JUisl pa3rOHa M JAJBHEHIIETO PaBHOMEPHOIO JBHKCHHS
IIApUKA UK TEIEKKH.

2. OmpeneneHue cpeAHE CKOPOCTU CKOJIBKEHHUS Opycka WM ABWKEHMS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpexneneHue YCKOPEHHUs Tejla NPU PABHOYCKOPEHHOM JBMXXEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU NPH PAaBHOYCKOPEHHOM JIBUXKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3bl: €Ciu MPU PaBHOYCKOPEHHOM JBMKEHUH 0€3 HayaJIbHOI CKOPOCTH
IIyTH OTHOCATCS KaK PsiJ{ HEYETHBIX YUCET, TO COOTBETCTBYIOLINE IIPOMEXYTKU BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBHCHUMOCTH CHJIBI TPEHHsI CKOJIBKEHHS OT CHJIBI HOPMaJbHOTO
JTABJICHUS.

7. Omnpenenenue kKodhPuImeHTa TPEHUS CKOTBKCHHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBL.

9. OmnpeneneHne pabOThl CUJIBI TPEHUS TP PABHOMEPHOM JBIDKEHUHM Tella 10

FOpHBOHTaHBHOﬁ TTOBCPXHOCTH.



10. Onpenenenue pabOThl CUJIBI YIPYTOCTH TMPU THOIBEME TIpy3a C HCIOJIB30BAHHEM
HETOJIBIYKHOTO U TTOJIBIXKHOTO OJIOKOB.

11. 3yuyeHue 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebartenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KoOJIeOaHMI: MepHoJ, 4acToTa,
aMIuTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpononpHble U onepeyHbie BOJIHBL. JlJIMHA BOIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa M BeIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmonenue kone6aHui Tel MO JeHCTBUEM CUJIbI TSXKECTU U CUJIbl YIPYTOCTH.
2. HaOmronenue xoneOaHuil rpy3a Ha HUTU U Ha IIPY’KUHE.

3. HaOnroneHue BbIHYXACHHBIX KOJECOAHUN U pe30HaHCa.

4. PacnpocTpaHeHHUE MPOI0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

. AKyCTHYeCKUI pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIeOaHUN MAaTEMAaTHYECKOTO MAasTHHUKA.
2. Omnpenenenue 4acTOTHI M MIEpUOJIa KOJIeOaHU PY>KUHHOTO MasiTHUKA.
3. HccnemoBanue 3aBUCHMOCTH TEpHOja KOJICOAHUH MOJBEMICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. VccnepoBaHue 3aBUCMMOCTH TNepuoAa KojieOaHUM MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJIeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMBITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MepHo/ia KoJIeOaHUu MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHs! CBOOOIHOTO A ICHUS.
Pa3nen 10. DinekTpoMarHuTHoOE 1MoJie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIKkasa 3eKTpOMarHuTHBIX BOJH. MCIonb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimul.
1. HM3ydeHue CBOWCTB JEKTPOMArHUTHBIX BOJH C MIOMOIIBIO MOOMIIBHOTO TeledoHa.
Paszpnen 11. CBeroBble siBICHHS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacmpOoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akoH OTpaK€HHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpakeHUE CBETa.
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.



Jlunza. Xox nydeir B numH3e. Omntmueckas cuctema ¢oToammapara, MUKPOCKONa |
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. Cl0XKeHHe CIIeKTPaTbHBIX 1IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.

ONTUYECKUN CBETOBO/I.

Xon tyueit B coOMparomei Junse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yenue n300paxeHUi C MOMOIIBIO JIMH3.

[Tpunuun peiictBus goroamnmnapara, MUKPOCKOINA U TEJIECKOIA.

10. Mogens riaaza.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.

1.
2.
3.

Nowus

HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.
W3yueHne XapaKTepUCTHK U300paKECHUS TPEIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCMOCTH YTJia MPEJIOMIICHUSI CBETOBOTO Jiyda OT yIJia MajcHUs Ha
TPaHUIIE «BO3TYX—CTEKIIO.

[Tomy4yeHnue n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OnBITHI MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAONIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
MoTJIoNIeHne cBeTa aToMoM. KBaHThI. JInHeyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnass momens aroMmHoro sapa. M3oromsl. PannoaktuBHble mpeBpamenus. [lepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHple peakuyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aTOMHBIX si7ep. CBs3b Macchl M dHEpruM. Peakuyu cunTes3a u aenenus saep. MIctouHnku sHeprun
CounHua 1 3BE31.

Snepnas sHepreTuka. JIeMCcTBUA paguOAKTUBHBIX U3IyYEHUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
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CreKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmoienue TpexkoB B kamepe Bunbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUESHUH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1.

Ha6J'IIOI[eHI/Ie CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3JTYUCHUA.



2. HccnenoBaHue TPEKOB: HM3MEpPEHUE DHEPTUM YAaCTULBI 1O TOPMO3HOMY MYTH (IO

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENHEHO--0000MIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJii CUCTeMAaTu3aluu U
00001IeHUST TPEIMETHOTO COACPIKAHMS M OIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO MIPH U3YUCHUU
BCEro Kypca (hpM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busuKe 11t 00yJaroIIMXCs, BHIOPABIIMX 3TOT YUCOHBINH MPEIMET.

[Ipu u3yuyeHnu JaHHOTO MOAYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB 0OydeHus, (GopMHpYyeTCs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJIOB MCCIIEJOBAHNUS SIBIICHUNA IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSAMU
OO0BSACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJYYCHHbIC 3HAHUSI, pelIaTh 3ajaui, B TOM YHCIIEe
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3jiesla pealin3yeTcs 3a CYET TOro,
4TO 00yYarOIUECs BBIOIHSAIOT 33/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (U3NUYSCKUX SBICHHUMA, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAayYHBIE OCHOBBI HambOoOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HaIpuMep, MPaKTHYECKOr0 UCII0JIb30BaHUs PA3IMUYHBIX HCTOYHUKOB SHEPIHH HA OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:
1) maTpMoOTH4€eCKOro BOCIIUTAHUS
— MPOSIBJICHHE HHTEpeca K HCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PHU3MUecKon
HayKH;

— [IEHHOCTHOE OTHOIIEHHUE K JIOCTHKEHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TFOTOBHOCTh K AQKTMBHOMY YYaCTHUIO B OOCYXICHUHU OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM MPUMEHCHHEM JOCTHKCHUH (PH3UKH;

— OCO3HAHME BAYXHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JESATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIMTAHUS:

— BOCIIPHUATHE 3CTETUYCCKMX KA4eCTB (PU3MUYCCKOW HAYKU: €€ TapMOHUYHOIO ITOCTPOCHWS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

— OCO3HAHUE [IEHHOCTH (PU3NIECKON HAYKH KaK MOIITHOTO HHCTPYMEHTA MTO3HAHUS MUPA, OCHOBBI
pa3BUTHS TEXHOJIOTHA, BaKHEHIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIeI0BATENbCKON eI TeIbHOCTH;

5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIUOHAJIBLHOTO 0JIATONOJIYYMSI:

— OCO3HaHME LIEHHOCTH 0e30macHOoro odpas3a *KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHPE,
BXHOCTU TPaBHJI 0€30M1aCHOTO MOBEACHHSI HA TPAHCIOPTE, HA JIOPOrax, C AIEKTPUUYECKUM U
TETUIOBBIM 000pY0OBaHUEM B JJOMAIIIHUX YCIIOBUSIX;

— chopMUpOBAaHHOCTH HaBbIKa PedICKCHUU, TPU3HAHUE CBOETO MpaBa Ha OIIHMOKY M TaKOTO Ke
MpaBa y APyroro 4eaoBeKa;

6) TPY10BOr0 BOCIIUTAHHA:

— aKTUBHOE y4acTH€ B PEIICHUH MPAKTUYECKUX 3a/ad (B pamMKax CEeMbH, 00pa3oBaTeIbHOU
OpraHM3alliy, TOpoJa, Kpasi) TEXHOJIOTHUYECKON U COLMaIbHOW HAMpaBICHHOCTH, TPEOYIOMINX B
TOM 4HcClie U GUNYECKUX 3HAHMIA;

— UHTEpEC K MPAKTHUECKOMY U3YUEHUIO MPodecCuid, CBI3aHHBIX C (PU3UKOMH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

— OpHUeHTalMs Ha MpuMeHeHHe (U3MYEeCKUX 3HAHWK [Uis pelieHus 3aJad B O00JacTH
OKpY’KaloIlel Cpebl, IMNIAHUPOBAHUS MOCTYIKOB U OIIEHKA UX BO3MOXKHBIX MOCIEACTBUN IS
OKpY>KaroIlen Cpeibl;

— OCO3HAHHE TII00ATHFHOTO XapaKTepa SKOJOTHIECKUX MPOoOJIeM U yTel UX pelieHus;

8) ajanTanuu K U3MEHSIOIMMCH YCJIOBUSAM COLUAIBHOI U MPUPOIHOI cpeabl:

— MOTPEeOHOCTH BO B3aUMOJICHCTBUU TIPH BBHIMOJHEHUN UCCIIEIOBAHUM U TIPOCKTOB (hHU3HUECKOM
HaMpPaBJIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESTEIbHOCTD;

— MoTpeOHOCTh B (hOPMHUPOBAHUH HOBBIX 3HAHHUM, B TOM ducie (OPMYITUPOBATh UACH, IIOHATHS,
TUMOTE3bI O (PU3MUECKUX 00BEKTaX U SBICHHUSIX;

— OCO3HaHHE JePUINTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEN B 00J1acTH (DPU3HKHY;



— IJIAaHUPOBAHKE CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (DPM3NYECKUX 3HAHMIA;

— CTPCMJICHUC aHAJIM3UPOBATh U BBIABJIATH B3daMMOCBA3U IIPUPOBI, 06H_[€CTBa 1 OKOHOMUKH, B
TOM YHUCJIE C UCITIOJIB30BaHNUECM (1)I/ISI/I“ICCKI/IX 3HaHHI>i;

— OLIEHKA CBOMX JICHCTBUI C yUETOM BIMSHUS Ha OKPYKAIOLIYIO CPElY, BO3MOKHBIX II100aIbHbBIX
HOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLME TI03HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUSA, PETYISATUBHbIC YHUBEPCAIbHbIC YUeOHbIE ACHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJIAATh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKA OOBEKTOB (SIBJICHH);
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHus
U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B paccCMaTpUBAeMbIX (PAaKTax, TaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBIICHUSIM;

BBISIBJIATh NPUUMHHO--CJIE/ICTBEHHbIE CBSI3U NPU HU3YYEHUU (PU3MUECKUX SIBICHUN U
IPOILIECCOB, JIeJIaTh BBIBOABI C MCIOJIB30BAHUEM JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh I'MIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJUYUH;
CaMOCTOSATENIFHO BBIONPATh CIOCO0 penieHus yueOHoN Gpu3ndecKoil 3a1a4n (CpaBHEHNE
HECKOJIbKUX BAapUAHTOB pEIIEeHUs, BbIOOp Haubojee NOAXOJAIIEr0 € Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBbIe nccienoBareLCKHe AeliCTBUA.

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1IO3HAHU,

MMPOBOAUTH 110 CAMOCTOATCIIbHO COCTABJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN CI)I/ISI/I‘ICCKI/Iﬁ
SKCIICPUMCHT, HEO0OJIBIII0E HUCCICIOBAaHUC (1)I/ISI/I'~I€CKOFO SIBJICHUA,

OLICHUBATb Ha NMPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/II-O, IMOJIYYCHHYIKO B XOJC
HCCJIICOOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'II/IPOBaTB 0606H_IeHI/IH U BbBIBOJABI II0 PpE3yJibTaTaM
HpOBeI[éHHOFO Ha6JHO)IeHI/ISI, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHEHIee pa3BUTHC CI)I/I?»I/I‘{eCKI/IX IMPOLECCCOB, a TAKKEC
BBIIBUT'aTb NPCAIIOJIOKCHUSA 00 nx PAa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ nnopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IMOUCKE U OTOOpe
WH(OpPMAIIUU WM TAHHBIX C YIETOM MPEUIOKEHHON yueOHOM PU3NUecKor 3a/1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (hOpM IpeICcTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBieHHs HHoOpManuu u
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoOl U UX KOMOMHAITUSIMH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B Xoae OOCyXJIeHHus y4eOHOro Mmarepuaia, pe3yjibTaToB JabopaTOpHBIX paboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIC Ha pEeIIeHHUEe 3aauu U MMOAJepKaHue OJIaroKenaTeIbHOCTH OOIEHMS;
CONOCTABIATH CBOM CYXJACHHS C CYXKACHHSIMH JpYrUX YYaCTHHKOB JHAaJIora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO MO3UIIUH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

nyOoJIMYHO  TPEACTABIATh  PE3yJAbTaThl  BBIIOJHEHHOTO  (PU3UYECKOTO  OIBITA
(9KCIIeprMeHTa, UCCIIeIOBaHUS, TIPOCKTA);

HOHMMATh U UCTIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW M MHANBUAYaJIbHON pabOTHI IpH
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBI;

NPUHUMATh [T COBMECTHOW JAEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHDKEHUIO: PACIPENeATh PO, 00CYKAAaTh MPOLECCH M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINIOJIHATE CBOIO 4YacTh pPabOThHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbI;
OLICHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOIIHIA IPOYKT O KPUTEPHUSIM, CAMOCTOSITEITHHO
c(OpMyTHPOBaHHBIM yYaCTHUKAMU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOLIMX Ui peICHHs
(bu3nUecKrx 3HaHUM;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX HPUHATHUS PpEHIeHUuN (MHIUBUAYaAJIBHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajadd WM IJIaHa
UCCIIEIOBaHU C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIIECHUE.

CﬂMOKOHTpOJIb, IMOLIUOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH €€ H3MEHEHMUS,

OOBSACHATH MPUYMHBI TOCTUKEHUS (HEIOCTUKEHUS) pe3yIbTaTOB AESITEIbHOCTH, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCJIE€ B XOJ1 BBIMOIHEHUS (PHU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUThH ce0s1 Ha MECTO JAPYrOro YeJoBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJady Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TaKOE K€ MIPaBoO JPYToro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOy4yeHust B 7 Kjacce NmpeaMeTHBIC Pe3yNbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

UCTIOJIb30BaTh TOHATHS: (U3MYECKME ¢ XUMHYECKHE SIBIICHHS, HaOII0/IeHHE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULIBI (PU3MUYECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3HOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOIAs cuia, Jaedopmanus (ympyras, MJIacTHYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath siBiieHus (1udQysus, TEII0BOE IBUKEHHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE IBUKEHUE, MHEPLHUs, B3aUMOJCHCTBUE TEJl, PABHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHON OCBIO BpalllEHNUs, IIepejada AaBJICHUS TBEPIABIMU TEIAMH,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JAaBleHHE, IJIaBaHUE TeJ, MpPEeBpaLIeHUs
MEXAHUYECKOM HEPIUN) MO ONMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PM3UUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4Yucie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XUBOW W HEKHUBOM INpPUPOJAE, ACUCTBHE CWIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIHAHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
pplUaru B TEJ€ YEJIOBEKAa, IMPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJICHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUIa TPEHUs, AaBlieHHe (TBEPAOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKUBAIOLIAs CUJIa, MeXaHU4eckas pabdoTa, MOIIHOCTb,
IUIEY0 CHJIBl, MOMEHT CHIIBI, KO3()(HIMEHT TONEe3HOTO NeHCTBUS MEXaHH3MOB,
KMHETHYecKass M MOTEHLHUalbHasl 3HEPIus), MpH OINUCAHUU MPAaBUIBHO TPAKTOBATh
(bu3nuecKnit CMbICI UCOIb3yEMbIX BETMUUH, UX 0003HAUEHUS U TUHULIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIMYHHY C
JpYTMMH BEJIMYMHAMM, CTPOUTH IpadUKH HM3YyYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIMYUH;

XapakTepu30BaTh CBOWCTBA Tell, (pU3nUecKue SABICHUS U MPOLIECCH, HCIIOJb3Ys MpaBuiIa
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsimoit), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena,
NOpaBUIO paBHOBecHs pblyara (O0Ka), «30JI0TO€ MpPaBUIO» MEXaHUKH, 3aKOH
COXpaHEHMsI MEXaHWYECKOW 3HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIllMCHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

OOBSICHATh (PU3HUECKUE SBIECHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallul  INPaKTHKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  IPUYUHHO-
-CJIeJICTBEHHBIE CBS3U, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ onopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [EHCTBUSA, HCIOJIB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aauu 3aiChIBaTh
KpaTKOE YCJIOBHE, IMOJACTaBIATh (hU3HUECKHE BEIUYMHBI B (OPMYJbl U NPOBOJIUTH
pacy€Tbl, HAXOAWUTH CIIPABOYHbIE [aHHbIE, HEOOXOAWMBIC JJIs peIIeHUs 3anad,
OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOH (pU3HUECKON BEIIMYMHBI;



pacrio3HaBaTh poOIEMBbI, KOTOPbIE MOKHO PEIIUTh IPU MOMOIIN (PU3MUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIOTE3Y),
pa3nnyaTth ¥ WHTEPHPETHUPOBATH NOJYYCHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XOJ€
OIbITA, JIE1ATh BBIBOJIBI 110 €70 PE3Y/IbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAcChl Tesla, 00bEMa, CUIIbI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LUQPPOBBIX MPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOIMIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT IPYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TEJl, CHJIbl YIPYTOCTH OT YAJWHEHHS IPYKUHBI, BBITAJIKABAIOIIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJd, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHMUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOy4YECHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYMH B BHJIE IPEIOKEHHBIX TA0JIHUI U TPpauKOB, A€TIaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEIUYMH (IUIOTHOCTh BELIECTBA
KUAKOCTHU U TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIAs Ha MOIPYKEHHOE B HKHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAysd MNPEeI0KEHHOU
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOmoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
o0opynoBaHuEeM;

yKa3bplBaTh MPUHLUIBI JEWCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETP, phluar, NOJBMXKHBIN U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX OMHMCAHUA (B TOM 4MCIE: MOAIIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMbIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMepax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW KHM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COOJIIOJIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpere;

OCYILIECTBIISATh OTOOp HMCTOYHUKOB HH(popmanuu B VHTepHETe B COOTBETCTBHH C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHUKOB BBIACISITh HH(GOPMAIIMIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BATh MPH BHIMIOTHEHUH YYeOHBIX 3a/IaHUN HAYIHO--TIOMYJISIPHYIO JIUTEPATYPY
(GU3HYECKOTO CO/IePIKaHUSI, CIIPABOYHBIC MAaTEPHAIII, PeCypChl ceTH HTEpHET, BIaIeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMM U3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIICHHSI Ha OCHOBE 2—3
MCTOYHUKOB MH(POpPMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKHe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3CHTallUEH;

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUM paclpenessTh 00S3aHHOCTH B
rpynIe B COOTBETCTBHUH C IMOCTABJICHHBIMH 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHHUEM IUIaHa
NENCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIA BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aHMMOJICHCTBHE, YYUTHIBAsI MHCHHUE OKPYKAFOIIIHX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBHILIECHHBI U HEHACBIILICHHBIN MMap, BJIa)KHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
T0JIE, MPOBOJHUKHU U TUDJICKTPUKH, IOCTOSHHBIN AJIEKTPUUYECKUM TOK, MATHUTHOE TOJIE;
pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIMpeHHe W CKaThe, Teruionepenada, TeraoBoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApEHHE, KOHJICHCALIUs,
IJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIICHHE, Terjoneperaya
(TeTIONPOBOTHOCTh, KOHBEKIIHS, WU3JIYYCHHE), IJICKTPU3aLUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, ACHUCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HAa MPOBOIAHUK C TOKOM, DJIEKTPOMAarHWTHas
WHAYKIUSA) 1O OINUCAaHUID MX XapaKTEpPHBIX CBONCTB W HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBJICHNE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hclie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKEHHUE W
KaMmUISIpHBIE SIBIIGHUS B TPUPOJE, KPUCTALUIBI B Tipupojne, uzinydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
AIIEKTPUYECKHUE SIBJICHUS B aTMOC(eEpe, DIIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUIsl )KU3HU Ha 3emiie, OJIsipHOe
CHUsSHHME, TIPH DTOM TME€PEBOAUTH TMPAKTHYECKYIO 3aladyy B Y4YEOHYIO, BBIIETSATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIUVIOEMKOCTh  BELIECTBA, YAEIbHAs TEIUIOTA IUIABJIECHUSA, YAEIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA((UIMEHT IOJIE3HOrO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BJIAXHOCTh BO3/AYyXa, JJIEKTPUYECKUU
3apsl, CUJIa TOKA, JIEKTPUYECKOE HAIIPSKEHUE, COIIPOTUBIIEHUE IPOBOIHUKA, YAEIBHOE
COTMPOTHBIICHUE BEIIECTBa, pab0Ta U MOIIHOCTH DIEKTPHUUECKOTO TOKA), MPU OMTUCAHHUH
MPaBUJIILHO TPAKTOBATh (YM3UYECKUN CMBICIT MCTIOIB3yEeMbIX BEIMYHH, 0003HAYCHUS U



eAVHULBI (U3NYECKUX BEIUYMH, HAXOAUTh (OPMYyJbl, CBS3BIBAIOLIUE JaHHYIO
¢u3MUECKyI0 BETUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpaduKH H3y4eHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBa TeJs, (pU3MUecKkue SBICHHS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTPOCHHs BEIIECTBa,
MPUHIIMII CYTIEPIIO3UIINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /151 yyacTka LienH, 3akoH J[xoyns—JIeHa, 3akoH coxpaHeHUs SHEPTUH, IIPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIpaXXCHHE;

O00BSACHATH (PpU3MUECKHE MPOIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalumn MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7auyd B 2—3 JEWUCTBUSA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBSI3bIBAIOIIME (PU3NYECKHE BETMUMHBI: Ha OCHOBE aHAJIN3a YCIIOBHS 3a/1a41 3aIHChIBATH
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX Ui PELICHUS 3a/ayd, BHIOMpATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE /1JIs €€ peIIeHHUs], TPOBOAUTE PACUETHI U CPAaBHUBATH
MOJIyYEHHOE 3HaueHue (PU3NYECKOMN BETMUUHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh Mpo0IEMbI, KOTOPBIE MOKHO PEIIUTh MPH ITOMOIIH (PU3HUECKUX METOJIOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEJOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINONIOKEHHE,
OLICHMBATh [IPaBUIIBHOCTh MOPSAKA MPOBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;
MPOBOAMTH OMBITHI MO HAONIOIEHUIO (PU3UUECKHUX SIBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwuUIsipHbIE SBIICHUS, 3aBUCHUMOCTh [JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEPATYpPhl, CKOPOCTH MPOIlecca OCThIBAHUS U HarPEBAHUS MPU U3IYYEHUU OT LIBETa
W3NIydaronie  (MOrJomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIEPATypbl JKUJKOCTH W IUIOMIAAUM €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJEMCTBUE DIIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE INOCTOSHHBIX MAarHUTOB,
BH3YyaJIM3alysl MArHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB, IE€HCTBUS MArHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA AJIEKTPOJBHUIaTEIs
MOCTOSTHHOTO TOKa): (opMynupoBaTh TNpOBEPsSEMbIE TMPEANOIOKEHU, CcOoOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOIO0  00Opy/JOBaHMs, ONUCBHIBATH XOJA OIBITa U
(bopMyIHpOBaTH BHIBOJBI;

BBITNOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHOW BIaKHOCTH BO3]yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCMOJIb30BAHUMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
¢u3NYeCKUX BEIWYHH, CPaBHMBATh pE3yJIbTaThl H3MEpPEHUN C Y4€TOM 3aJaHHOI
a0COIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUHN (3aBHCHUMOCThH CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IJIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, HIYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHHS HA IPOBOJIHUKE,
HCCIJIEIOBAaHKUE TI0CIIEIOBATEIbHOTO U MapajUIeIbHOTO COEIUHEHHH IPOBOJAHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAaHOBKY U BBINOJHSITH W3MEPEHUS, CIenys
IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIMI U TpaUKOB, AeTaTh BBIBOABI 110 pe3yJIbTaTaM HCCIeIOBAHHUS;



IPOBOJIUTh KOCBEHHbBIE M3MEPEHUs (U3NYECKUX BEIUYUH (yIeNbHas TEMJI0EMKOCTb
BEILIECTBA, COMPOTUBIICHUE MIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTh 3HAYCHUE BETUUNHBL;

coOuoaTh MpaBWja TEXHUKM O€30MacHOCTH Ipu pabore ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX IPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPOW HAa MX OMUCAHUSA (B TOM YHCIIE: CHCTEMa OTOILICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMEeTp, BOJIBTMETP, CUETUUK 3JIEKTPUYECKOU
SHEpPruH, HJIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepBl), SJCKTPUYECKUE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUIrATENb
MOCTOSIHHOTO TOKAa), HWCHOJb3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKHX SIBICHUH U
HE00X0uMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpAHHs, DJEKTPOCKOI, PEOCTaT), COCTAaBISATH
CXEMBI DJIEKTPUUYECKHUX IIeTIeH C MOCIEI0BATEIBHBIM U MapaJUICIbHBIM COCITUHECHHEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIETeH;
IOPUBOAUTH TpHUMEPHl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPAKTUYECKOTIOo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamuy,
COXpaHEHHsI 3JI0pOBbSI M COONIOJIEHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKaroIlleH cpese;

OCYILECTBIIATH MOMCK HHPOpMaLuuU pusnueckoro coaepxanus B Inrepuere, Ha ocHOBe
UMEIOIIMXCSA 3HAHUM M MyTEM CpPaBHEHHS JONOJIHHUTEIBHBIX HMCTOYHHKOB BBIJICISATH
UH(OPMaLINIO, KOTOpas SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBIIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISPHYIO JIUTEPATYPY
(bu3nUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu MIHTepHeT, BIaieTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3iaBaTh COOCTBEHHbIE IHCHbMEHHBIE M KpPAaTKUE YCTHbIE COOOIIEeHHUs, 00o0O0mIas
UHPOPMALIAIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM HMCCIeN0BaTelbCKON
JeSITeAbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh U3YyYCHHbIN MOHATHHMHBIN ammapat
Kypca (pHU3MKH, COPOBOXKIATh BEICTYIUICHHE MTPE3CHTAINEH;

NpY BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenensTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABICHHBIMH 33JauaMH,
CIICZINTHh 3a BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSBIISAL TOTOBHOCTD pa3peliaTh KOH(PIUKTHI.

K xonny oOyuenuss B 9 kJjacce mpeiMeTHbIe pe3yiabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUalbHas TO4YKa, TPACKTOPHUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIr0 JIBMKEHUs, nedopmanus (yrnpyras, IiacTuyeckas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHQPa3BYyK M  YyJIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHHWsI M TIOTJIOIICHUs, anbga-, Oera- U Tamma-
U3IIy4€HUs], U30TOIIBL, SIZICPHAsl SJHEPIEeTHKA,

pasinyarh sBJIE€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBI)KEHUE, CBOOOHOE MaleHUE Tell, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAaKTHUBHOE JIBUJKCHMUE,
KoyiebaTeNbHOe JBIKEHHE (3aTyXAloIIMe W BBIHYXJICHHBIC KoJeOaHUs), PE30HAHC,
BOJIHOBOE€ JBIDKCHHE, OTPaXCHHE 3BYyKa, IPSAMOJIMHEHHOE PpacIpOCTPAHECHHUE,
OTpa)KCHHE U IIPEIIOMIICHUE CBETA, II0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KECHUE
0eoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOI O CIIEKTPA U3IIY4YEHHUS ) 110
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE
bu3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUYECKUX SBICHHUIA B OKpY)KaromeM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: NPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOM cucTeMBbl, PEAKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHaMH, 3XO0, IL[BETa Tell,
ONTUYECKHE  SBJICHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPa(uOIETOBOrO U PEHTIC€HOBCKOTO H3IY4YEHUH, €CTECTBEHHbIN paJuOaKTUBHBIN
(GOH, KOCMHMYECKHME JIy4M, paJUOAaKTHUBHOE MW3JIy4€HHE IMPUPOJHBIX MHUHEPAJIOB,
JefiCTBUE paiMOaKTUBHBIX U3IYyYEHUH HAa OPraHU3M 4eJIOBeKa), IPU 3TOM MEPEBOIUTH
NPAaKTUYECKYI0 3aJady B yueOHYIO, BBIJICNIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCIIONB3Ys (PU3NIECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOPEHHE, MEepEeMEIIEHNE, NyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHUS, CHJIA YIPYIOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTrO MaJEeHMsI, BEC Tejla, UMITYJIbC TeJa, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOILIHOCTh, MOTEHIIUAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPTUs CKAaTOW NPYKUHBI, KHHETHYECKast
SHEprus, MoJHasg MEXaHUYeCcKasi SHEpPIusl, IEPUO U YacToTa KoJeOaHU, AJIMHA BOJHBI,
IPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTeJb MPEIIOMIIEHUS CPEJb),
IpU ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI MCIIOJB3YEMbIX BETUYHUH,
0003HaueHMs M eTUHHIbI (U3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 GU3NYECKYIO BETUUYHUHY C IPYTUMH BEIMUYUHAMU, CTPOUTH IPaPUKN N3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapakTepu3oBaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXPAHEHHUs DHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUS, NMPUHLHUII CYIEPHO3ULIHHA CHUII,
IIPUHLINAII OTHOCUTENBHOCTH ["anuies, 3axkoHsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBl OTPa)XEHMsSI M TIPEJIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOrO0 H
MacCOBOI'0 YHCEJI TPU SJIEPHBIX PEAKIIHUX, IPH ITOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTHYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl W CBOWMCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTyallul  MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOPOil Ha 2—



3 W3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEM;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONINE WU
U30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOIUMBIC JUIS PEIICHUS,
IPOBOAMTH pPAcUéThl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOIO 3HAYCHUS
(U3HYECKON BETMIMHBL;

pacro3HaBaTh NPOOJIEMBbl, KOTOPHIE MOKHO PELIUTH ITPH TOMOIIH (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OIKMCAHUE MCCIIECJOBAHUS, BBLACIATH IIPOBEPSEMOE IPEATIONIOKEHUE,
OLICHUBATh IMPABWJIBHOCTH IOPSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
HMHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOICHUN U ONIBITOB;

MIPOBOJMTH OMBITHI IO HAOIOMCHUI0 (PU3NYCCKUX SBICHUN WM (PU3NICCKUX CBOHCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHHs SHEPruu, 3aBUCUMOCTD
nepuoja KojaebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTH IPY>KUHBI U
HE3aBUCHMOCTb OT aMILIUTY/bl MaJIbIX KOJEOAHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pa3IokKeHHe OEIOro CBeTa B CIEKTP, U3YUYEeHHE CBOWCTB H300paKeHUs B IIJIOCKOM
3epKaje U CBOWMCTB H300pa)KeHUs MpeaMeTra B coOuparolield JuH3e, HaOltoJIeHue
CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3JIy4EHUs): CaMOCTOSITEIIbHO COOMpaTh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyJOBaHUs, OMUCHIBATH XOJ OMbITA WU €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOAUTh NPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUN, OMpeneNss CpeaHee
3HaYeHHEe u3MepsAeMoil BelUYUHbl ((POKYCHOE pacCTOSIHHE CcOOUparoie JUH3BI),
000CHOBBIBAThH BBIOOP Crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

IPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIUYMH C HCIOJIb30BAaHHEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH TIPU PABHOYCKOPSHHOM JIBI)KEHUHT
0e3 HavaIbHON CKOPOCTH, TIEpHO/Ia KOJIeOaHUN MAaTeMaTHUYeCKOTO MAassTHUKA OT JUTHHBI
HUTH, 3aBUCHMOCTH YTJIa OTPaKEHUS CBETa OT YIJia MaJieHus U Yria MpeloMIICHHS OT
yria maJieHus1): TUIAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATEIHHO COOMpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThbl MOJTYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BUJE
TabJIML ¥ TpauKOB, I€7aTh BHIBOJBI 10 PE3YyIbTaTaM HCCIIEIOBAHUS;

MPOBOANTH KOCBEHHbIE HU3MEpPEHHS (U3MUECKUX BEIHYMH (CpeqHsisi CKOpPOCTh H
YCKOpEHUE Teja NMpU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/eHus,
KECTKOCTh TPYKUHBI, KOXPDUIIUEHT TPEHUS CKONBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTb, YACTOTA U MEPHOJ] KOIeOaHUI MAaTeMAaTUYECKOTO U IPY>KMHHOTO MasTHUKOB,
onTHYecKas Ccuwia coOuparolie JUH3bl, paJUOaKTUBHBIM (OH): MJIAaHUPOBATH
U3MEpEeHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINIOJHATH H3MEPEHUS,
CIeysl PeIOKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAYCHHE BEIMUYUHBI M aHATU3UPOBATh
MOJTy4YEHHBIC PE3YJIbTAThI C YYETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;

pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUYECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUIaHEeTapHasi MOJeIb aTOMa, HYKJIOHHAsI MOJIEJIb @aTOMHOTO SIpa;

XapaKTepU30BaTh NPUHIUIBI JICHCTBUS W3YYCHHBIX MPHOOPOB W TEXHUYECKHUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, AATYUKHU MOJIOKEHHUS,



paccTosHUS U YCKOPEHHUs, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToamnmapar, ONTHUYECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), wHcCHosb3ys 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BAaTh CXEMbI U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPU PEHICHUU Y4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbl ISl MOCTPOCHUs M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JuH3e;

NOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MaCHOCTH TMpH OOpaIleHUH C NPUOOpPaMU W TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHHsS 370pPOBbsi M COOJIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

OCYIIECTBIIATh MOMCK HMH(POpManuu (¢u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsSI MOMCKOBBIA 3aMpoc, HAXOIUTh IYTH ONpEesICHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
bu3nUECKOro coep kaHus, CIPaBOYHbIE MaTepHalIbl, pecypchl ceTu HTepHeT, BiaieTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusl HHPOpPMAIMM U3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHSI HA OCHOBE HH()OPMAIIIH U3
HECKOJIbKUX HCTOYHUKOB (HU3UYECKOTO COJAEpKAHUS, NyOIMYHO MPEACTaBIATh
pe3ysbTaThl IPOEKTHOM WM MCCIIEI0BATENbCKON EATEIbHOCTH, IIPH 3TOM IPAMOTHO
UCIONIb30BaTh M3YYCHHBIM MOHATUHHBINA ammapar H3y4aeMoro paszzgena (U3NKd U
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypcsbl
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUYM OKPYKAKIEr0 MUPa
bubnunoreka LIOK
11 o - 2
IS T HayIa © HpHpoe https://m.edso0.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edso0o.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edso00.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bu6nunorexa LIOK
2.3 A 2
TPCTATHBIC COCTONHIA Bemmectaa https://m.edso0o.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
bu6nunorexa LIOK
3.1 M 3
CXAMITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
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bubnunoreka LIOK

32 Hrepiuitd, Macca, IOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuuna. Baget o 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edso00.ru/7f416194
bu6mmoteka IIOK
5.2 IT 5 1
POCTRIE MEXATHIME! https://m.edso00.ru/7f416194
bu6nmorexa LIOK
5.3 M 4 1
CXATITCCRAT JHEpTIA https://m.edso00.ru/7f416194
Hroro no pa3zneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KIIACC

N HanmenoBanu @ KoumnuecTtBo yacon DJIeKTPOHHbIE
°
e pa3ieJioB U (uu¢posBbie)

n/ Becer Konrpoabn  IIpakruuec

TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThbI KHe padoThl

NMPOrpaMmbl pecypcbl
Paznen 1. Mexannueckue siBJICHHUS

Mexanuyeckoe

bu6nmoreka [IOK

JIBHKCHHUE U

1.1 10 1 https://m.edsoo.ru/7f41
CIIOCOOEI €T0
a4ab
OITUCAHUS -
BzaumoneiicTBu bubmorexa HOK
1.2 20 1 3 https://m.edsoo.ru/7f41
€ Tell
a4ab
3AKOHbL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHCHHUS
adab
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubnnoreka IIOK
Mexanunueckue
2.1 7 3 https://m.edsoo.ru/7f41
Koie0anus
adab
bubnnoreka IIOK
Mexanuueckue
2.2 8 1 3 https://m.edsoo.ru/7f41
BOJIHBIL. 3BYK
a4ab
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

ONEKTPOMarHuT
bubmmoteka [IOK
HOE TT0JIC U
3.1 6 2 https://m.edsoo.ru/7f41
DIIEKTPOMArHUT
a4a6
HBIC BOJIHBI
Hroro no paszneny 6
Pasnen 4. CBeToBbBIE SIBJIEHUA
3aKOHBI but6mmoreka [IOK
4.1 pacnpocTpaHeH 6 2 https://m.edsoo.ru/7f41
M3 CBETA adab
JIuH3BI 1 but6mmoreka [IOK
4.2 ONTHYECKHE 6 3 https://m.edsoo.ru/7f41

npudopbI

a4ab
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Paznoxenune but6mmoreka [IOK
4.3 OcItoro cBera B 3 2 https://m.edsoo.ru/7f41
CHEKTp ad4ab
Hroro no pazaeny 15
Pasznen 5. KBanToBbI€E IBJIEHUA
Hcnyckanue n bubnmoreka [JOK
5.1 IIOTJIOIICHHE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM adab
CroocHIMe bu6nmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41
aTOMHOTO Si7pa ada6
SnepHbie bu6nuoreka [IOK
5.3 KLU 7 1 https://m.edsoo.ru/7f41
peakn adab
Hroro no pazneny 17
Pasnen 6. [loBTopuTe1bHO-00001Ia0IIHIT MOAY /1B
[ToBTOpeHue n
00001IEeHE bu6nuoreka [IOK
6.1 COJICpKAHUS 9 2 https://m.edsoo.ru/7f41
Kypca GU3NKu a4ab
3a 7-9 kiacc
Wroro mo pazneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB IIO

I[TPOTPAMME
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