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INOACHUTEJIBHAA 3AIIMCKA

[IporpamMa 1o ¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboueil mporpammsl BocnuTaHus M KoHuenumu npenojgaBaHus y4eOHOTO
npeaMera «Pusukan.

Copmepxanne  mporpaMMbl 1o (GU3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOMIMXCSl M OpraHu3alHi0 HM3y4YeHus (U3MKH Ha
NeSITeIbHOCTHON OcHOBe. B mporpaMme mo (u3uke y4HUTBIBAIOTCS BO3MOYKHOCTH Y4eOHOIro
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAY4YHbIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsL.

[IporpammMa 1o ¢u3uKe yCTaHaBIMBAaeT pacHpeiesieHHe ydyeOHOro MaTepuala 1o rojaam
o0ydeHust (1Mo Kjiaccam), NpenjaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no ¢usmke pazpaboTaHa c LEIbI0 OKa3aHUS METOJMUECKON MOMOILIU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmka sABIAETCS CUCTEMOOOPA3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbBIX YUE€OHBIX ITPEIMETOB,
MOCKOJIbKY (hp3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB U SIBICHUH, M3y4aeMbIX XUMHUEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IperocTaBisgeT HauOojee scCHble oOpa3lpl MPUMEHEHHMsS] HAYy4HOIO MeEToja
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

Opna U3 rNaBHBIX 3a7a4 GU3NYECKOTr0 00pa3oBaHUs B CTPYKType oOuiero oopazoBaHus
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TpPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

®HAY4YHO OOBSCHSTD SIBJICHUS;

® OLIEHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIEeI0OBAHMUS;

®HTEPIIPETUPOBATh JAHHBIE W HCIIOJIb30BATh Hay4HbIE JOKa3aTeNbCcTBa IS
MOJIyYEHUs BBIBOJIOB.

Llenu wm3yuyeHuss (QU3MKM HA YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMs ONpEACTCHBI B
Konnenmnuu npenoaasanus yyeOHoro npenMera «®dusuka» B 00pa3oBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokon ot 3 nexadbps 2019 r. Ne [IK-4BH).

Henu n3yyenus pu3nku:

® [IpUOOpPETEHNE MHTEPECa U CTPEMIICHUS 00YUalOIIMXCs K HAYYHOMY M3yYEHHIO PHPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
epa3BUTHE TMPEJCTaBICHUH O HAydyHOM MeETOoJe TMO3HaHusS U  (opMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

e hopMupOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KAaK pe3ysibTaTa M3Y4YEeHHUS OCHOB CTPOCHUS
MaTepuu U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e hopMupoOBaHUE MPEACTABICHUN O POiIM (U3MKH IS Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

®pa3BUTHE TMPEJACTABICHUN O BO3MOXHBIX cdepax Oynymeid npodeccnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEUIIEMY O0yYSHHIO B 3TOM
HalpaBJICHUU.



JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a1a4:
® IpHOOpPETEHNE 3HAHUI O IUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHMUYECKHUX, TETIOBBIX,
AJNIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;
e IPUOOpPETEHNE YMEHHUH ONUCHIBAaTH U OOBSACHATH  (PU3MUECKUE  SBICHHUA C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAHUIA;
® OCBOCHHE METOJIOB PEUICHHUS NPOCTEHIIMX pacy€THBIX 3a7ad C HCIHOJIb30BAHUEM
(bU3NIECKUX MOJIEJICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;
® pa3BUTHE YMCHHI HAOIIOAATH MPUPOHBIC SIBIICHUS U BBITIOIHSATH OIBITHI, 1a00paTOPHBIC
paboThl M SKCIEPUMEHTAJBHBIE HCCICIOBAHUS C HMCIOIB30BAHUEM H3MEPHUTEIbHBIX
puOOPOB;
eocBOeHHE NPUEMOB pPabOThl ¢ uH(pOpMaKend (UINIECKOTO COJCPKAHMS, BKIOYAs
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;
® 3HAKOMCTBO CO cepamu po(HecCHOHATLHON JeSATSILHOCTH, CBA3AHHBIMU ¢ (DU3UKOU, 1
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU HA TOCTIKEHUSAX (PH3UICCKON HAYKH.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENI0).

[Ipennaraemslii B mporpamme mno (Gu3mnke nepedeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
peKOMEHIaTENbHBIA XapaKTep, YUWUTENb JIelaeT BbIOOP MpOBEAEHHUs 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00YJarOIIUXCs, CIIUCKA SKCTIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. OUsnyeckue SBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, AIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemHocTs M3MepeHuil. MexayHapoiHas CHCTEMAa €IUHHII.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAyKH M3y4aroT mpupoay. EcTecTBeHHO-Hay4dHBIN
METOJ TO3HaHMA: HAOIIOJEHHE, ITOCTAaHOBKA HAYYHOIO BOIPOCA, BBIIBWKCHHE THUIIOTE3,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sieHus. Omnucanue
(bu3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, JJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM M IU(POBBHIM

npuopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenue 1EHbI IEIEHUS IKaIbl H3MEPUTEIBHOTO pUodopa.
N3mepenue paccTOsTHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TEa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenue Temmeparypbl IpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIIepaTyphl.
6. IlpoBemenme wmccineqOBaHUS TIO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA IMIAPHKA,
MYLIEHHOT0 FOPU30HTAJIBHO, TEM 00JIblIIe, YeM 0O0JIbllIe BBICOTA ITYCKa.

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABWKEHHUS YacTHI[ C TEMIIEpaTypoMu.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUJAKOCTEH M TBEPABIX
(kpucTaIIU4YecKux) Ted. B3auMoCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHXKCHHS.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omenka quamerpa aToMa METOJIOM PSJZIOB (C HCTOJIb30BaHKEM (hoTorpadmii).

2. OmbITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmBITH M0 0OHAPYKEHUIO ACHCTBHS CHII MOJIEKYJISIPHOTO TPUTSIKEHHSL.

Pa3znen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.

Mexanndeckoe nBH>KeHUE. PaBHOMepHOe U HepaBHOMEpHOE JABHKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacu€r myTu u BpeMeHU ABUKEHUS.

SBneHne wHepuMU. 3aKOH HMHEPIMU. B3aumoneicTBUe Tesl Kak MNpUYMHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. IlnmotHocTh BemiectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHUIIE 00bEMa BEIIECTBA.

arwONE



Cwia Kak XxapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctd u 3akoH ['yka.
W3mepeHne cuiibl C NMOMOIIBIKD JUHAMoOMeTpa. SIBieHHe TAroTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux maHetax. Bec Tema. HeBecomocts. CnokeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MEXaHUUECKOTo JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
Habumronenue siBneHus: MHEpLUU.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopuble pabomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO MABIKEHUS (LIapUKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSOKEHMs (IepopMani) MpYKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Tella U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT o0béma, Temneparypsl. [lepenaua naBneHust TBEPABIMU TeIaMH, KHUAKOCTIMU
u razamu. 3akoH llackans. [IHeBMarnueckue mMamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpHuMHBI CylIecTBOBaHUS BO3YLIHOM
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHus. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE )XUIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX TeJ0. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs: CoCy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tena Hu

IJIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe maBaHuWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOILIEHUS TNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOM B JKUIKOCTD
YacTH TeJa.

2. OmnpeneneHve BBITAJKUBAIONIEH CHJIBI, JEHCTBYIONIEH Ha TeNO, TOTPYXKEHHOE B
KUJKOCTb.
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3. TlpoBepka HE3aBUCHMOCTH BBITAIKUBAIONIEH CHUJIBI, [EHCTBYIOIIEH Ha TElo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, TEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMpPOBAaHUE JIOJKH W OIpeaeneHue eé
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUMalIbHas HHeprus. IIpeBpaienue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Ompenenenrie pa®OTBl CHUIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUH Tejla II0

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Usmepenne KIIJ] Hak1OHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO--KMHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
U pasMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammueckue u
amop¢usbie Tena. OObsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHYECKONH Teopun. (CmauMBaHWE W KanmWUISIpHBIE sBIeHUs. TeruioBoe
pacIIMpeHHe U CKaTue.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHXKEHHUS YaCTHII.
Buytpennsis aHeprus. CnocoObl U3MEHEHHWs BHYTPEHHEW OJHEpPruM: TeIuionepenadya u
COBepIIeHHnEe padoThl. BUbI TeIIONEpe1aun: TEIJIOMPOBOAHOCTD, KOHBEKIINS, U3ITYICHHE.

KonnuecTBo TEmoTHl. YaenbHas TEMIOEMKOCTh BelecTBa. TemmooOMEeH W TEelIoBOe
paBHOBecHe. YpaBHEHHE TEIJIOBOro OamaHca. IlnaBieHue W OTBepJeBaHHE KPUCTATITUYECKUX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanme W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBHUCUMOCTh TEMIIEPATYpPhl KUIICHHS OT
aTMoc(epHOTro JaBICHHUS.

Braxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. TermoBsie
JIBUTATEIH U 3alIUTa OKpY>Karoleh cpeibl.

3aK0H COXpaHEHUs U IPEBPAIICHUS SHEPTHUH B TEIUIOBBIX MPOIECcaXx.

Hemoncmpavyuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. HaGmronenue nuddys3un.

3. HalGnronenue siBneHU CMAaYyMBaHUS U KaUJUIAPHBIX SBJICHHM.

4. HabmroneHue TerIoBOro PacIupEeHUs TEN.

5. H3meHenue naBieHHs raza npu U3MEHEHUU 00bEMA U HarpEeBaHUU WM OXJIAXKICHUU.



[IpaBuna u3MepeHus TeMIepaTyphbl.
Bunb! Teruionepenayn.
OxJtaxieHue IpyU COBEPLIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHru paboThl BHEITHUMH CHUIaMH.
10. CpaBHeHuE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOroneHue KUIEHUS.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomsl u onvimel.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE MIMPHUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIIepaTyphl.

7. HaOnronenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tella B pe3yibTaTe TelyIonepeaadu u

paboThl BHEIIHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA MTPU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH IMpH TEIUIOOOMEHE C

HarpeTbIM METaJNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mnpoiiecca uCapeHusl.

12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIIOTHI MJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJI€HHS.

OnekTpuzanus Ten. J[Ba poma »IEKTpUYECKUX 3apsAloB. BzaumonelcTBre 3apsiKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHJIBI B3aMMOJICHCTBUSI 3apsSOKEHHBIX TEN OT BEJIIMYHHBI
3apsI0B U PACCTOSTHUS MEXKTY TEIaMH).

Onekrpuueckoe nosne. Hanpsx€HHOCTh 3nekTpuueckoro nois. [IpuHuun cynepnozunuu
AIIEKTPUYECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DIeMEHTapHBIM snexkTpuueckuil 3apsan. CrtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKH TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOTO0 TokKa. VMcTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOr0 TOKa (TEMJIOBOE, XUMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckass 1enb. Cuna Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBICHHE
IIPOBOJIHHKA. Y JIEIBHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma [ ydacTka LEnu.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TTPOBOJHUKOB.

PaboTta u MOUTHOCTB 37EKTpUUECKOTo ToKa. 3akoH J[koymns—JIenna. DnexkTpuueckue 1nenu
U TIOTPEOUTENH IEKTPUUIECKOM dHEpTrUuu B ObITY. KOpoTKOE 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarunuTtHoe noJie 3eMIIM U €ro 3HaueHHe 17151 KU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe nose
ANEKTPUYECKOTO TOKa. [I[pMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO TokKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  aneKTpomMarHuTHOM  wHAykuuu. IlpaBuino  JleHna.
Onektporedeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

agrwpnE
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DneKkTpuszanus Te.

JIBa pona »ieKTpUUECKUX 3apsiIoB U B3aUMOJICHCTBUE 3apsHKEHHBIX TEl.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0H COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpOBOJHUKY U TUAJECKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.

M CTOYHUKH TOCTOSTHHOI'O TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3MmepeHne cuiibl TOKa aMIIEpMETPOM.

N3Mepenne 371eKTpUYECKOro HaIrpsKeHUsT BOJIbTMETPOM.

Peocrar u MarasvH cOnmpoOTHUBIIEHU.

BsanmonelicTBre MOCTOSSHHBIX MarHUTOB.

MopaenupoBaHre HEBO3MOXKHOCTH pa3JieJICHUs TOJIFOCOB MarHUTa.
MoenvupoBaHre€ MarHUTHBIX MOJIEN TTOCTOSIHHBIX MarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmr.

JlelicTBME€ MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3IEKTPOMArHUTHOM MHIAYKIUU.

OnbiTel Dapagnes.

3aBUCHUMOCTD HaIpaBJI€HUs! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

ook wdE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOJIIOACHUIO STIEKTPU3AIIUH TEJT WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue qeHCTBUS EKTPUIECKOTO MO HA TPOBOIHUKH U JUIEKTPHUKH.
CoOopxka u mpoBepka padOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.

W3mMepeHue U peryampoBaHue CUIIbl TOKA.

W3mepenue U peryImpoBaHue HAMIPSKEHUS.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYILETO Yepe3 Pe3UCTOP, OT COMPOTHBIICHUS
PE3UCTOPA U HATIPSDKEHHSI HA PE3UCTOPE.

OnBITHI, JEMOHCTPUPYIOIIHE  3aBUCUMOCTH  DJIEKTPUYECKOTO  CONMPOTHBICHUS
MIPOBOJTHHUKA OT €0 JUTHHBI, IIOMIA I ITOTIEPEYHOT0 CEUSHHs 1 MaTepHaa.

[TpoBepka mpaBuiia CIOXKECHHS HAMPSIKEHUH TMPH TOCIENOBATEIILHOM COSIUHEHUU
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJlJIeIbHOM COSAMHEHUN PE3UCTOPOB.
Onpenenenne padOTHI AIEKTPHYECKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOpP.

OnpezneneHne MOITHOCTH JIEKTPHUUECKOTO TOKA, BBIAEIAEMON Ha Pe3UCTOpe.
HccnenoBanue 3aBHCHUMOCTH CHIIBI TOKa, AYIIETO Yepe3 JIAMIOUYKY, OT HAIPsDKEHUS
Ha HEW.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOJCHCTBHSI IOCTOSIHHBIX MAarHUTOB.

V3y4eHre MarHWTHOTO IIOJISS TOCTOSHHBIX MAarHUTOB TpPH WX OOBEIWHCHUU W
paszieneHnN.

HccnenoBanue qeHCTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OMNBITHI, IEMOHCTPUPYIOIIUE 3aBHCUMOCTH CHIIBI B3aUMOJICUCTBUS KATYIIKH C TOKOM H
MarHuTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

W3ydeHue AeicTBHUSI MATHUTHOTO TOJIS HA TIPOBOIHUK C TOKOM.

KonctpynpoBanue u nusydenue paboThl JJIEKTPOABUTATEINS.



20. Uzmepenue KI1J] snexTpoaBUraTeIbHON YCTaHOBKHU.
21. OnBITEl 1O WCCIEOBAHUIO SIBICHUS DJICKTPOMArHUTHOW HMHIYKIMH: HCCIIEIOBAHUE
U3MEHEHHUI 3HAYEeHUS M HAPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEeHOe JBHkeHHe. CpelHsisi U MrHOBEHHAs CKOpPOCTh Tela HpH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOoyckopeHHOE TIpsIMOTHHEHHOE ABMkeHne. CBoOoaHOe mageHne. OnbIThI
[Nanunes.

PaBHOoMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHHsI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TSKECTM W 3aKOH BCEMUPHOIO TSATNOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
EepErpy3KHu.

PaBHOBecue maTtepuanbHON Touku. AGCOMOTHO TBEPOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIEeHTp TshKecTH.

Nmnynsc Tena. M3meHnenne umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MoOmHOCTb. PaboTa cunm TskecTH, ynmpyroct, TpeHusi. Csi3b
sHeprun U padotel. [loTeHIManpHas SHEPrus Tena, MOIHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON YHEPTHUH.

Hemoncmpavyuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHHE TIyTeHd W TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIHBHO

pa3HBIX TEJI OTCUETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKCHHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHSI.

5. HaGnronenue qBUXKEHHS TeNa MO OKPYKHOCTH.

6. HaGmroneHne MexaHMYECKHX SBJICHHUH, IPOUCXOIANINX B cHcTeMe oTcuéTa «Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENFHO KabuHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MacChl Tea U AeHCTBYIONIEH Ha HETO CUITBI.

8. HalGmroneHnue paBeHCTBA CUJI MPU B3aUMOICHCTBUU TEJL.

9. H3meHeHwue Beca Tella IPH YCKOPEHHOM JIBHKCHUH.

10. [Mepenaya umiynbca Mpu B3aUMOICHCTBUU TEJI.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue UMIyibca Mpu HEYIPYTOM B3aMMOJICHCTBHUH.

13. CoxpaHeHue UMITyJIbca TP a0COIIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HaGmroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHneHrne MeXaHUYECKON PHEPTUHN TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHne MEXaHUIECKOW SHEPTUU MPH JABIKEHUH TeJla MO IeWCTBUEM TIPYKHHBI.

Jlabopamopnwvie padbomot u onvimeol.

1. KoncTpyupoBaHue TpakTa Jyisi pa3roHa M AabHEWIIEro PaBHOMEPHOTO IBUKEHUS

HIapUKa WM TEJIEKKH.
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11.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHS Opycka WM JBM)KEHHUS IIapuKa IO
HaKJIOHHOH ITJIOCKOCTH.

OnpeneneHue YCKOpEHHs Tejla NMPU PaBHOYCKOPEHHOM JBI)KEHHH IO HAKJIOHHOM
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MIPU PaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HavyaJIbHON CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOPOCTH ITyTH OTHOCSTCS Kak psJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOIINE
IMPOMECIKYTKHU BPEMCHU OAUHAKOBLI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIIBI HOPMAaJbHOTO
JaBJICHUS.

Omnpenenenne K03 UINEHTA TPEHUS CKOIBKCHUSL.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue paboOTHl CWIIBI TPEHUS IPU PABHOMEPHOM JBIJKEHUM Teja 110
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrocTH HpU HOABbEME TIpy3a C MCIOJIb30BaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOeOaHUil: Mepuoj, 4acroTa,
aMImTyna. MarematudecKuil W NPYKUHHBIM MasTHUKMU. lIpeBpamienune sHeprum npu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Boinyxnennsie konebanus. Pesonanc. Mexanndeckue BOJIHBI.
CBolicTBa MEXaHNYECKUX BOJIH. [IpoionibHBIE M MONIEpeuHbIe BOIHBI. /JIMHA BOJIHBI U CKOPOCTH
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOnronenue koneGaHMi Tes MO/ 1eHCTBUEM CHJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. Habmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

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

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuwvie pabomol u onvimol.

1. Ompenenenuie yacTOTHI U IEpUOAa KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTH U MeproJia KojaeOaHUH NPY>KUHHOTO MasTHUKA.

3. HccrnenoBanme 3aBUCUMOCTH TIEpHOa KoJeOaHWI TOJBEIICHHOTO K HHUTH TPy3a OT
JUITMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH IepHoja KojeOaHUM MPYKUHHOTO MasTHHKA OT MaccChl
rpysa.

5. IlpoBepka He3aBUCHMMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. OnbITEI, JEMOHCTPUPYIOMIME 3aBHCUMOCTh TMEpuoia KOJEOaHWH IPYKHHHOTO
MasiTHUKA OT Macchl Ipy3a M KECTKOCTH MPY>KUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.

Pa3nes 10. Di1eKTpOMAarHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CsoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIILHOTO TenedoHa.

Pa3nen 11. CBeToBbIe siBICHHS.

JlyueBass monenes cBera. Mcrounuku cBeta. lIpsimonuHelHOe pacnpOoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpake€HUs CBETA.

IIpenomnenue cBera. 3akoH npejaomiieHus cBeta. [lonHoe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJAAX.

Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckona. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HpioToHa. CriojkeHre CIIeKTPaIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IIpsmonuHeiiHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cera.

OnTu4eckuii CBETOBOI.

Xox myyeil B coduparoleii 1nH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. [punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopnens riasa.

11. Paznoxkenue 0emoro cBeTa B CIEKT.

12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KE€HUs CBETOBOTI'O JIydya OT YIJia MMaJieHuUs.
2. HzydeHme xapakTepUCTHK M300paKeHHUs TIpeMETa B IIIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIIEHHs] CBETOBOTO JIyda OT yrja HaJeHus Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tony4yeHnne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTUH3BI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEeH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MpPU UX HAOIIOJAEHUU dYepe3 LIBETOBBIC
(GUIBTPBI.

Pazgean 12. KBanToBbIe siBJIeHMSI.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas Mopens aromMHoro siapa. M3orombel. PamnoakTuBHBIE TpeBpainenus. Ilepuop
[0JIypacnasa aTOMHBIX sIEP.

SnepHbie peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepretuka. JIeHCTBUS paJuOAKTUBHBIX U31y4YECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3My4eHHS U NOTJIOLICHMSL.

2. CnexTpbl pa3InYHbIX Ta30B.

3. Cmektp Bosopoa.

4. HabGnronenue TpekoB B kamepe BuibcoHa.

CoNoORWN

No ok



5. Pabora cuérurka HOHU3UPYIOIUX U3TYUCHUH.

6. Perucrtpauus uznmydeHus IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBanue TPEKOB: M3MEPEHHE HSHEPrHMM YaCTHIBI 110 TOPMO3HOMY MyTH (TI0

dboTorpadusim).

3. H3mepeHue paanoakTHBHOTO (oOHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpPUTENBEHO--0000MIAIONNI  MOAYdh MpEAHA3HAYEH Ui CUCTEeMATHU3alWH U
0000111eHUS TPEIMETHOTO COICP KAHUSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
buzuKe U1t 00yJaroIIMXCs, BRIOPABIIMX 3TOT YUYCOHBINH MPEIMET.

[Ipy w3yyeHUHM JAHHOTO MOJYJS pEAIU3ylTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX OOecrneduBaeTcs JOCTHUKEHHE TMPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3YJIbTAaTOB 00ydeHMsI, (POPMUPYETCS E€CTECTBEHHOHAY4YHas
TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJIECJAOBAHMS SIBIICHUM NPUPOABI U TEXHUKH,
OBIIQJICHUE YMEHHSAMHU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS TIOJyYEeHHBIC 3HAHHA,
pemiarh 3aJa4M, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIANBHO AEATEIbHOCTHBIA XapaKTep JAHHOIO PA3Zelia peam3yeTcs 3a CYET TOro,
YTO 00yYaroIUeCs BHIMOIHSIIOT 33/1aHUS, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBICHATH (PU3HUECKHUE SIBICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MTOBCEIHEBHOMN KU3HU;

UCTIOJIF30BaTh HAYYHBIE METO/bI UCCIENOBaHUA (U3NUECKUX SBJICHUH, B TOM YHUCIE IS
IIPOBEPKHU THIIOTE3 U MOTYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HaubOoyiee BaXKHBIX JIOCTHXKEHUI COBPEMEHHBIX TEXHOJIOTH,
HalpuMep, MPAKTHYECKOTO HCIOJIb30BaHMUS PA3JIMUYHBIX HCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHA MPEBPALEHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB HEPTHUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeHLHLIX PE3YyIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHHUE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUCKOH (prusmueckoint
HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUN (PU3UKU;

- OCO3HaHME BaKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (M3MUECKON HayKu: €€ TrapMOHUYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IO3HAHMSA:

- OCO3HaHWE IIEHHOCTU (U3NYECKON HayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOLIECH KYJIbTYPBI;

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popmupoBaHus KyJbTYpPBbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HAaHHE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IaCHOr0 IOBEACHMSI Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B IOMAIIIHUX YCIOBUSX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MMPU3HAHKNE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAKTUYECKUX 3a/1ay (B paMKaxX CeMbH, 00pa3oBaTebHOM
OpraHu3alM, Topojia, Kpas) TEXHOJOTHYECKOW M COLMalIbHOM  HAmpaBJIeHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUECKOMY U3Y4EHUIO podeccuil, CBI3aHHbIX C (PU3NKOMH;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

- OpHMEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM I pelIeHus 3aJady B OO0JIacTH
OKpY’Karolllel cpenbl, MIIAHUPOBAHUS MOCTYNKOB M OIIEHKHM UX BO3MOXHBIX IOCJEICTBUN
TUISL OKPYKAIOIIE Cpenbl;

- OCO3HaHMe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K HN3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aUMOJEHCTBUM MPHU BBHIMOJIHEHUH HCCIEAOBAHUA M TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO JEATEIBHOCTD;

- NMOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4HciIe (OPMYIHPOBATH HJEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0OCO3HaHHE e(HUITMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUM;

- CTpeMJICHHE aHAIM3UPOBAThH U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOB30BaHUEM (PU3NUECKUX 3HAHUMH;



e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynprate ocBOeHHMA NpOrpaMMbel IO (HU3MKE HAa YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHuBEpPCaJIbHbIC yqeﬁnme JeHCTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBLISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKU O0BHEKTOB (SIBIICHUIN);
® YCTaHABIIMBATh CYIIECTBEHHBINH MPU3HAK KJIaCCU(PUKALUU, OCHOBAHHUS JIsi 0000IEeHUS U
CpPaBHEHUS,
® BBEISIBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEUYHUSl B paccMaTpuBaeMbIX (DaKTax, JAHHBIX H
HAOJIOICHUSX, OTHOCSAIINXCS K (DU3UICCKUM SIBIICHUSM;
® BBISIBIISITh  [IPUUMHHO--CJIEICTBEHHBIE CBSI3U MpPH H3y4eHUH (U3MUYECKUX SIBICHUH U
MPOLIECCOB, JielaTh BBIBOJABI C HCIOJIb30BAHUEM JEIYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJTFOUCHU, BBIIBUTATH TUIIOTE3BI O B3aUMOCBS3AX (PU3NYCCKUX BEIUYHH,
® CaMOCTOSITEIbHO BBHIOMpATH CIOCO0 pelieHus yuyeOHol (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BapMaHTOB peILIeHHs, BbIOOp Hambosiee MOAXOAALIEro ¢ Yy4EToM
CaMOCTOSITENIEHO BBIICIICHHBIX KPUTEPUERB).
ba3oBblie uccienoBaTe/IbCKue A1eHCTBHA!
® ICTIOJIH30BATh BOIIPOCHI KaK MCCIIE0BATEILCKUN HHCTPYMEHT TIO3HAHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEIEHO COCTABIICHHOMY TUTAHY ONBIT, HECIOXKHBIN (PU3UIECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BAaHNE (PU3UUYECKOTO SIBICHUS;
® OIICHWBATh Ha TPUMEHHMOCTb W JIOCTOBEPHOCTH MH(OPMAIUIO, TOIYUYEHHYIO B XOJe
UCCIIEIOBAaHHS WIIH DKCTIEPUMEHTA;
® CaMOCTOSTENBHO (POPMYIHPOBATH 0000IIEHNUS U BHIBOJIBI TIO PE3yNIbTaTaM MPOBEIEHHOTO
HaAOIIO/ICHUS, OTBITA, UCCIICIOBAHMUS,
® [IPOrHO3UPOBATh BO3MOXKHOE JalIbHEHIIee pa3BUTHE (U3UYECKUX TPOILECCOB, a TAKKE
BBIJIBUTATh TIPE/IIIOJI0KEHUS 00 MX Pa3BUTHHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® IPUMEHSATh PA3NIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl TPU TOHWCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
® AHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U WHTEPIPETHPOBATh HH(DOPMAIHIO PA3IAYHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;
® CaMOCTOSITENIbHO BBIOMpPATh ONTHUMalIbHYIO (opMy mpeacTaBieHUs HHOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSIMU.
KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:
®B X0/I¢ OOCYXIEHHUsS y4yeOHOTO Marepuaina, pe3yJbTaToB JabOpPaTOpPHBIX pabdoT u
MIPOEKTOB 3a7aBaTh BOMPOCHI IO CYLIECTBY 00CYKIaeMOI TEMbl M BBICKA3bIBAaTh HJIEH,
HAIlCJICHHBIC Ha PeIlIeHUEe 3a/1a4H U MOAIepKaHne OJ1aroKenaTeIbHOCTH OOIICHUS;
® COTIOCTABJISATh CBOM CYXKJIEHUS C CYXKICHMSIMH JPYIMX YYacTHHKOB JMajora,
oOHapyXUBaTh pa3Inyle U CXOJCTBO MO3UIUI;
® BEIPAXKATh CBOKO TOYKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



eIyOJIMYHO  TPEACTABIATH  PE3yJAbTaThl  BBINOJHEHHOTO  (U3WYECKOTO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

® [IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M MHAWBUIYAIbHON pabOThI pu
peLIeHNH KOHKPETHON (PU3UUECKOM MPOoOIEMBI;

®IPUHMMATh IEJIH COBMECTHOW JESTEIbHOCTH, OpPIraHM30BHIBATh JACHCTBUSA MO €&
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

® BBITIOJIHATH CBOIO YacTh pabOThHI, JOCTUTas KayeCTBEHHOTO pe3yJabTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMaHIbI;

® OIICHMBATh KaueCTBO CBOETO BKJIAZa B OOIIMI MPOIYKT MO KPUTEPUSAM, CAMOCTOSITEIHHO
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JeiCcTBUS

Camoopranusauus:

® BBLISIBIISITH NMPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYaIUSX, TPEOYIOUUX AJIs PeLICHHS
buznyecKuX 3HAHMUIA;

® OPUEHTUPOBATHCA B PA3JIMYHBIX MOJAXOJAX MPUHATUS peElIeHUuN (MHAWBUIYaAJIbHOE,
MPUHSITHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI TPYIIIOii);

® CaMOCTOSITEIBHO COCTABJIATH AITOPUTM pelIcHusT (U3MYSCKOW 3a7add WM ITUTaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUIMXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATH MpeAiaraéMble BApUAHTHI PELICHUM;

e JieTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a pElICHUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJJIEKT:

® [aBaTh a/ICKBaTHYIO OIICHKY CUTYallUH U TIpeJiaraTh IiaH e€ N3MEHEeHNUS,

© 00BSCHATH MPUYHHBI JOCTUKEHUS (HEIOCTHXKEHUS) PEe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OIICHKY TPHOOPETEHHOMY OIIBITY;

® BHOCUTHb KOPPEKTHUBLI B ACATCIIBHOCTDH (B TOM YHCJIC B XOJ BBIIIOJITHCHUA q)HSI/I‘IeCKOFO
WCCJICIOBAaHMS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, H3MEHUBIIHMXCS
CUTYyallui, YCTAHOBJIEHHBIX OLINOOK, BO3HUKIIUX TPYAHOCTEN;

® OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JAPYroro 4eloBeKa B XOJ€ CIopa WIH AUCKYCCUU Ha HAYyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

eIpU3HaBaTh CBOE MpaBO Ha OMMOKY NpU pelmeHuu (U3NYECKUX 3a7ad WIH B
YTBCPKACHUAX HAa HAYUYHBIC TEMBI U TAKOC K€ ITPABO APYroro.

HPEAMETHBIE PE3YJIbTATHI

K konny oOyuenus B 7 KJjacce IpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® ICTIONIF30BAaTh TMOHATHS: (HU3WYECKHMe W XUMHYECKHE SBIICHUS, HaOII0IEeHUE,
SKCTIIEPUMEHT, MOJIb, THIOTe3a, SAUHUIBI (PU3NYECKUX BEIWYWH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHHSI BeliecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
JIBIDKCHHE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, TMPSIMOJWHEHHOE),  TPaeKTOPHs,
paBHOJICHCTBYOIIAs cuia, nedopMaius (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

e paznuyath sBIeHUS (Iupdy3us, TEIIOBOEC IBHUKEHUE YACTHI[ BEIIECTBA, PABHOMEPHOE
JBUKEHHUE, HEPABHOMEPHOE JBUKEHUE, WHEPLHUs, B3aUMOJCHCTBUE TeJl, paBHOBECHE
TBEPABIX TEJI C 3aKpPEIUIEHHOM OCBhIO BpalleHUs, Iepenada JaBICHHUS TBEPIbIMU
TeJIaMH, KUAKOCTSIMH U ra3aMu, aTMoc(hepHOe JaBJCHHE, NIaBaHUE Tell, TPEBPAIICHHUS



MEXAHUUYECKOM HEPTUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh NPOSIBICHUE WM3YUYEHHBIX (DU3UYECKHUX SIBICHHH B OKpYXAlOIIEM MHUpE, B
TOM 4yMcie (pu3MyecKue sBICHHMS B IPUPOJE: NMPUMEPhl ABHKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMs HA >KMBOM OpraHU3M, ILIaBaHUE DbIO,
pBIYary B TEJE YEeIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3MUECKUX SBICHUMH;

® ONHCHIBATh M3YyYCHHBIC CBOMCTBA TeN W (PU3UYECKUE SIBICHUS, UCIIONB3YS (PU3UUECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YNPYILOCTH, CHJa TSDKECTH, BEC Tela, CUjla TPEHUs, IaBJICHHE
(TBEpmOrO TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHW4ecKas padorta,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QUUMEHT MO0Je3HOro AEeUCTBUS
MEXAaHU3MOB, KMHETUYECKAasi W NOTEHLUAaJIbHasl 3HEPIUs), IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUII CMBICI UCIIOJIb3YEMBIX BEJIMUNH, X 0003HAYEHUS U €UHULIbI
(GU3NUECKUX BEIMYMH, HAXOMUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HMUECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaUKH H3YYEHHBIX 3aBUCUMOCTEH
(U3HUYECKUX BEINYHH,

® XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHUE SBICHUS U MPOLECCHI, UCIONb3Ys MpaBUIa
CJIO’KEHUS cuJ (B/10JIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30JI0TO€ TPABWIO» MEXaHUKH, 3aKOH
COXpPaHEHMsI MEXaHMYECKOW SHEpruM, NPH 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allACHIBATh €r0 MATEMATHYECKOE BBIPAXKEHUE;

© O0BSCHATH (PU3HUECKUE SIBICHUS, POLIECCH U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallUll  IMPaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:  BBIABIATHL  [IPUYUHHO-
-CJI€/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYEecKuX IIaroB ¢ ONMOPON Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MUYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

epemaTh pacu€THblE 3aJauyd B 1—2 JeWCTBUS, MCNONB3YS 3aKOHBI U (DOPMYIIBL,
CBs3bIBaroIMe (U3MUYECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUSA 3aJauu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABISATH (DU3MUECKHE BEIMUYUHBI B (OPMYIBl U
IPOBOJUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIE IJISI pEIICHUsS
3a/1a4, OL[EHUBATh PEATUCTUYHOCTh OJy4YEeHHOU (PU3NUECKON BEIUUYUHBI,

® pacro3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIHN (PU3NYECKHX METOJIOB,
B ONHMCAHUU HCCIIEAOBAHMS BBIACIATH IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3ianyaTh ¥ UHTEPHPETUPOBATH MOJYYEHHBIH pe3ynbTaT, HAXOAUTh OLIMOKU B XOJ€
OIIBITA, JEJIaTh BBIBOJBI I10 €r0 Pe3ysbTaTaMm;

® [IPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB
Ten: (GopMyaHpoBaTH MPOBEPSEMbIE MPEANOIOKEHHUS, COOUpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOIBI;

® BBITIOJIHATH MPSIMBIE M3MEPEHHUs PACCTOSHUSA, BPEMEHHU, Macchl Tela, 00bEMa, CHUJIBI U
TEMIIepaTypbl C UCMOJIb30BAHUEM aHAJOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHCHIBATH
MoKa3aHUsl IPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;

® [IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DPU3NYECKON BETUYMHBI OT APYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYILIETOCS
TeNna OT BPEMEHM JIBH)KEHUS TeEJla, CHUJIBI TPEHUS CKOJIBKEHUS OT BEca Teja, KaueCcTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLIaIu
CONIPUKOCHOBEHMSI T€Jl, CHJIbI YIPYTOCTH OT YIJIMHEHMS NMPYXXUHBI, BBITAJIKUBAIOIIEH
CHIIBI 0T O00bEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH MKHMJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOWHBI, Ha KOTOPYIO HOIPYKEHO Telo,



YCIIOBUI TJIaBaHMS TeJ, YCJIOBHHM paBHOBECHs pblyara M OJIOKOB), y4acCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIIENOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpeHusi, cienys MpeIOKEHHOMY IJIaHy, (PUKCHPOBaTh Pe3yabTaThl MOJIYy4YECHHON
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHUJAC MNPEIJIOKEHHBIX TaOiUll U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 pE3YJIbTaTaM HUCCIIEIOBaHMS;

® [IPOBOJUTH KOCBEHHBbIE HU3MEpPEHUs (U3NYECKUX BEJIWYUH (IUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPAOrO Tela, CWIA TPEHMUSI CKOJBXKEHHUS, JaBJICHUE BO3AYXa,
BBITAJIKUBAIOIIAs CHUJa, JCWCTBYIOUIass Ha MOTPYKEHHOE B KHUAKOCTh TEJoO,
KO3 PHUIMEHT TOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
MHCTPYKIUU: TP BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTALHYIO YCTAaHOBKY
Y BBIUUCIISITH 3HAUEHUE UICKOMOM BEIMUMHBI

ecoOMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHueM;

e yKa3blBaTh IMPUHLUIBI JEHCTBHS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY Ibl, OapOMETp, pblyar, NOJIBUKHBIA U
HEMOJIBWKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

® XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOPOHM Ha WX ONUCaHUA (B TOM 4HMCie: MOAIIMUIHUKHU, YCTPOWCTBO BOJOIPOBOJA,
TUIPABIMYECKU TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp),
UCTIONB3YSl 3HAHHUA O CBOWCTBAX (DM3UYECKUX SBICHUNA M HEOOXOAUMBIC (PH3MUECKUE
3aKOHBI 1 3aKOHOMEPHOCTH;

®[IPUBOAMWTH TPHUMEPHl (HAXOOUTH HH(POpPMAIMIO O TpUMepax) MPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OOecreueHus
0€30IacCHOCTH MpH OOpaIleHuu ¢ NpudOpaMH M TEXHHYECKHMH YCTpOHCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpee;

® OCYUIECTBIIATh OTOOpP HUCTOYHMKOB HHpopManuu B VIHTepHETE B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIUXCSl 3HAHUN U MYTEM CpPaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAsl SBJISIETCS MPOTUBOPEUNBON
WJTM MOKET OBITh HEJIOCTOBEPHOM;

® ICTIOJIb30BATh IPU BBINOJHEHUH YYEOHBIX 33JaHUN HAy4YHO--TIOMYJISIPHYIO JINTEPaTypy
(GU3MUECKOro cojep)KaHus, CIOpaBOYHBbIE MaTepHuaibl, pecypchl cetu HMHTepHer,
BJa/IeTh MpUEMAMHU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

® C03/1aBaTh COOCTBEHHBIC KpaTKHWE MUCHMEHHBIC W YCTHBIE COOOIIECHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaru (HU3NYecKoro copepikaHusi, B TOM YMCiIe MyOJUYHO /eiaTh
KpaTKue COOOIIEHHSI O pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEeIOBaHU, IPU 3TOM
IPaMOTHO HCHOJb30BAaTh M3YYCHHbIM MOHATUHHBIN ammapaT Kypca (QU3HKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EeHTaIUEH;

e [IpU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIIEJOBAHUM pacHpelensiTh 00sS3aHHOCTU B
IPyNIE B COOTBETCTBUM C ITOCTABJIEHHBIMHU 3a/1a4yaMH, CJIEAUTD 3a BBINIOJIHEHUEM IIJIaHa
NeNCTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJAECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILUX.

K xonny oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

® [ICII0JIB30BATh TMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIIOBOE IBHUKEHHE aTOMOB H
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HaCBILICHHBIN ¥ HEHACBILIEHHBIN Map, BIAXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSISA
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIN SJIEKTPUYECKHUI 3apsl, dJIEKTPUIECKOE



10JIe, NMPOBOJHUKU U JWAJIEKTPUKH, TOCTOSIHHBINA 3JIEKTPUUECKUH TOK, MAarHUTHOE
noJe;

epa3nuyarh sBJIEHUS (TEIJIOBOE pACIIMPEHHE M CXKaThe, TEIUIoNepeaya, TEIUIOBOE
paBHOBECHE, CMayMBaHME, KalNWUIAPHbIE SBJIEHUS, HCIApeHHe, KOHACHCAIMs,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpACBaHME),  KUICHHE,  TeIulonepeada
(TEerIoNpPOBOJHOCTb, KOHBEKLIMSA, W3IYyYEHUE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3aps0B, ACUCTBUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHUCTBHE
MarHuTOB, AECUCTBUE MAarHUTHOIO IOJI1 Ha NMPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHas
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

® pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXAroOIleM MHUpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE BJICHUS B NPUPOAE, KPUCTALUIBI B npupoze, uznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHETa,
JJIEKTPUUYECKUE SIBIEHUS B aTMmocepe, dIIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NYECKUX SBJICHUM;

® ONMCHIBATh M3YyYCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHUS, UCIONb3Ys (U3NUYECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJIECHUS, YyJEJIbHAs TEIUIoTa
napooOpa3oBaHMs, y/elbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQPHUUHUEHT MOJE3HOrO
JEHCTBUS TEIUIOBOM MAllMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsil, CHJIa TOKA, OJJIEKTPUYECKOE HAIPSHDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
yJIeIbHOE COIIPOTHBIIEHHE BEIIECTBA, pa0d0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKA), IPH
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCHOIb3yEeMbIX BEJIUYMH,
0003Ha4YeHHs] U €AMHULIBI (PU3MUECKUX BEIMYMH, HaXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEJIUYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYNH;

® XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS M MPOLECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
INPUHLIMIT CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa s ywyacTka nenw, 3akoH J[xoyns—JleHna, 3aKOH COXpaHEHHs
SHEPruu, MpU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alHCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

© 00BSACHATH (PU3MUECKHE MTPOLIECCHI U CBOICTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NPUUYUHHO-CIIEICTBEHHBIE CBS3H,
CTpoUTh OOBsICHEHHWE M3 1—2 JOrMYECKHX MHIaroB € OMOpoil Ha 1-2 H3y4eHHBIX
CBOICTBa (PU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemath pacu€THbIE 3aJauyd B 2—3 JCWCTBUS, HCIONB3YS 3aKOHBI U (DOPMYIIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JAJISl PELICHUs 3aJauH,
BBIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIs €€ PelIeHus], TPOBOJUTh Pacu&éThl U
CpPaBHMBATh MOJYYEHHOE 3HAaUeHHE (PU3HUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh IpoOIEeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIHN (PU3NIECKUX METOJOB,
UCIIONIb3YSl OINHCAHUE UCCIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLIEHUBATh [IPABUIILHOCTD MOPSAIKA MPOBEICHUS UCCIEI0BaHMs, AE€IaTh BEIBObI;

® [IPOBOJIUTH OMBITHI 110 HAOIIOJICHUIO (PM3UUECKUX SBJICHUN WIN (PU3UYECKUX CBOUCTB TEI
(KanmWJUIIpHBIE ~ SBJICHMSA, 3aBUCHUMOCTb JaBICHHS BO3AyXa OT ero o0béMa,
TeMIIepaTypbl, CKOPOCTH NPOLIECCa OCThIBAHUS U HArpeBaHUA IPHU U3JIy4YCHHUH OT LIBETa



U3y4yaroule (Mornaomaroneii) MNOBEPXHOCTH, CKOpPOCTh MCIAPEHUs] BOABI  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aMMOJIEHCTBUE 3JIEKTPUUECKUX 3apsiiOB, B3aUMOJCHCTBUE INOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alisl MAarHUTHBIX I10JIEH IOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOT'O MOJIS
Ha ITPOBOJHUK C TOKOM, CBOMCTBA 3JIEGKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBHUIraTElIs
IIOCTOSIHHOTO TOKa): (hOpMyIMpOBaTh IMpPOBEpsEMble MPEANOI0KEHUsA, COOUpPATh
YCTAaHOBKY M3 IPEMJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMynHpOBaTh BHIBOBI;

® BBIIIOJIHATH TPSMbIE U3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEIbHOM BIAXXHOCTH BO3/1yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM AaHAJIOIOBBIX NMPHOOPOB U JIAaTYUKOB
(¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOTPENIHOCTH;

® [I[POBOJIUTh HCCIIEJIOBAHUE 3aBHCHUMOCTH OJHOW (PU3NYECKON BEIUYMHBI OT APYroil ¢
HCIIOJIb30BaHUEM IPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS MPOBOJHUKA OT
€ro JJIMHBI, IJIOLa1 MOMEePEYHOro CEeUYEHUs! M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE I0CIIEI0BATEIbHOIO U HNapallIeIbHOTO COEIUHEHUH HPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHMEe, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIEAYs
IPEJI0KEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3y/bTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJIE
TaOIHI U TPaHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIUYMH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
NPEeI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUCHUE BEJINUMHBI,

ecoONMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu pabore cC J1abOpaTOPHBIM
000pyI0BaHNEM;

® XapaKTepU30BaTh MPUHIIHUIIBI IEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOWUCTB
C ONOpOM Ha MX omucaHHs (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JOMOB, THTPOMETP,
napoBas TypOWHa, aMIepMeTp, BOJIBTMETP, CYETUMK OJIEKTPUUECKON DHEpruu,
AJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNIbHBIE 3JIEKTPOIPUOOPH (TpUMEpPHI),
AIIEKTPUYECKUE MPEIOXPAHUTENN, DJIEKTPOMArHUT, 3JIEKTPOJBUraTellb MOCTOSHHOIO
TOKa), HCMONb3Yys 3HAHUS O CBOWCTBaX (U3MUYECKUX SBICHUM M HEoOXOAUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTENIbHBIE NPUOOPHI I10
CXEMaM M CXEMaTUYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPaHMUs, 3JIEKTPOCKOI, PEOCTaT), COCTAaBISThH
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCIEI0BATEIbHBIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAYEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;

®[IPUBOAMTH MpPHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TMpUMepax) MPAKTUYECKOrO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM MXU3HH Uil OOeCledYeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

® OCYILIECTBJIATh MOUCK MH(OpMaIUN Ppu3nyecKoro cojepxanus B MIHTepHETe, HA OCHOBE
UMEIOIMXCSA 3HAHUM M MyTEM CpPaBHEHUS JIOTIOJHUTENBHBIX HWCTOYHHUKOB BBIACIATDH
MH(POPMALINIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® ICTIOJIb30BATh NPU BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(U3M4EeCKOro cojaep)KaHus, CIpaBOYHbIE MaTepHualbl, pecypcbl cetu HHTrepHer,
BJIAJCTh MpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHMs WHPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



®C03/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB (PM3MYECKOTO COJEpKAHUSA, B TOM UHUCIE
nyOlIMYHO  IPEICTaBISITH  PE3yiabTaTbl IMPOEKTHOM WM HCCIENOBATEIbCKON
NEeSITeIbHOCTH, MIPU 3TOM IPAaMOTHO HCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIN anmapar
Kypca (pHU3MKH, COMPOBOXIATh BHICTYINICHHE MTPE3CHTAIHCH;

®IIpY BBIIOJHEHUU YYEOHBIX IPOEKTOB U HUCCIEAOBAaHUN (PU3UUYECKUX IPOLECCOB
pacrpenesaTe 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 3aJayaMH,
CIIEIUTh 3a BBIIOJHEHMEM IUJIaHa JEHUCTBUM M KOPPEKTHUPOBATh €ro, aJaeKBATHO
OLIEHMBaTb  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TIPYNIbI, BBICTPAUBaTh
KOMMYHHKATHBHOE B3aMMOACHUCTBUE, IPOSBIISISI TOTOBHOCTH Pa3peliaTh KOH(PIUKTHL.

K xoHuy oOyuenust B 9 Kiacce npeIMeTHbIE pe3yibTaThl HA GA30BOM YpPOBHE JIOJIKHbI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® IICTIOJIb30BATh IOHATHUSA: CHCTeMa OTCYETa, MaTepualbHas TOYKa, TPAECKTOPHUS,
OTHOCHUTEJIBHOCTh MEXAHMUYECKOro JBMKEHUS, nedopmanus (ynpyras, miacTudyeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, LEHTP
TSOKECTH, aOCOJIOTHO TBEPJIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEeXaHUYeCKue Koyse0aHWs ©  BOJHBI, 3BYK, HWHOQPa3ByK M  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, HIKaJA 3JEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPBl HUCITYCKaHWsI M IOTJIOMICHUs, anbga-, Oera- U Tramma-
U3JIy4€HUs1, U30TOIIbI, siZiepHasi SHEPreTUKa;

e pa3nuyarh SIBICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSIMOJUHENHOE JIBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHNE, CBOOOIHOE Ma/IeHUE TEJl, PABHOMEPHOE
JBIDKEHUE 110 OKPY)KHOCTH, B3aMMOJEHCTBHE TeJl, PEAKTUBHOE JBH)KEHHE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalolllie M BBIHY)KJIEHHbIE KoyieOaHUs), PE30HAHC,
BOJIHOBOE€ JBIDKCHHE, OTPaXEHHE 3BYKa, MPSMOJIMHEHHOE pAaCIpPOCTPAHEHHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3I0KEHUE
0enoro cBera B CHEKTP M CIIOKEHHE CIEKTPabHBIX I[BETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAsl pPaJMOAKTUBHOCTh, BOZHUKHOBEHHE JMHEMYATOr0 CIEKTpa H3JIy4EHHUS)
[0 ONHCAaHUIO UX XApPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX
JTaHHOe (U3HYECKOE SBJICHHE;

® pacro3HaBaTh MPOSIBIEHHE U3yYEHHBIX (U3NUECKUX SIBJICHUH B OKpYyKarolleMm mupe (B
TOM yHclie (U3NYECKUEe SBICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABUKCHHE IJIAHET
ConHeuHOM cucTeMBbl, pEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCTIPUSTHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 1XO, LBETa TEll,
ONTUYECKHE  SABJIEHUS B  MpHUpoAe, OHOJOrMyeckoe JeHCTBHE  BUAMMOIO,
yAbTPa(UOIETOBOTO U PEHTICHOBCKOTO HM3JY4EHHUI, €CTeCTBEHHBINH paJluOaKTUBHBIN
¢$oH, KOCMHYECKHME JIy4d, paAUOAKTUBHOE MW3JIyY€HHUE TPUPOIHBIX MHUHEPAJIOB,
JieiicTBUE palnOAKTUBHBIX M3JIyYCHHIH Ha OPraHU3M 4ellOBeKa), IIPU 3TOM MEePEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bU3NUECKUX SIBICHUIH;

® ONIMCHIBATh M3YYEHHbIE CBOMCTBA TeNl M (PU3MYECKHE SBIICHUS, HCIONb3ysd (pU3nveckue
BEJIMYMHBI (CpPEeIHSsE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHUE, NMEpPEMEILEHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YINPYrOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJTHOTO MaJeHHs, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHHYECKasi paboTa U MOIITHOCTh, MOTEHIIHAIbHAS SHEPTHs TeNa, MOIHITOTO
HaJl TIOBEPXHOCTHIO 3€MJIH, MOTEHIAJIbHASI SHEPTUS CKATOM NPYKUHBI, KUHETHYECKast
DHEprus, TOJHAas MEXaHWYeCKas HHEeprus, MepuoJl M YacToTa KoyieOaHWH, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, I1OKA3aTelb MPEIOMIICHUS
Cpefbl), IPH ONHCAaHWM TNPABHIBHO TPAKTOBAaTh (PU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTh (HOpMYIIbI,



CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEIUYHHY C JIPYTUMH BEITUYUHAMHU, CTPOUTH
rpaduKy U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUMYMH;

® XapaKTepU30BaTh CBOMCTBA Teld, (PU3MUECKHUE SIBICHUS U MPOILECCH, UCIONb3Ys 3aKOH
COXpaHEHUsI PHEPrHH, 3aKOH BCEMHUPHOIO TSITOTCHUS, MPUHIUI CYNEPHO3UIMH CHII,
IPUHLINI OTHOCUTENbHOCTH ["anunes, 3akonsl HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPaKEHUS U TMPEJIOMIIEHUS CBETa, 3aKOHbI COXpPAaHEHHUS 3apsJ0BOTO U
MaccoBOI'O YHMCEJ MpU SJAEPHBIX pPEaKUUsIX, IpU 3TOM JaBaThb CJIOBECHYIO
(bopMyITMPOBKY 3aKOHA U 3aIllMCHIBATh €M0 MaTEMATHUECKOE BBIPAXKECHHE,

© 00BSCHATDH (PU3UYECKHE MPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
NPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUUYNHHO--CIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOpPOM Ha 2—3 H3YyYCHHBIX
CBOWCTBA (PU3NUECKUX SBICHHUN, (PU3NIECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIC 3a/1a4il (OMUPAOIIMECcs HA CUCTeMY U3 2—3 ypaBHEHUH), HCIONb3YA
3aKOHbI U (OpPMyIbI, CBs3bIBalOIIME (PU3MUYECKHE BETUYMHBI: Ha OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allMChlBaTh KpaTKOE YCJIOBHUE, BBIABIATh HEAOCTAIOIIME WIH
n30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE I PEIICHUs,
IPOBOAMTH pPAacy€Tbl U OLEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYCHUS
bu3nYECKOIl BETUYMHBL;

® pacro3HaBaTh IIPOOJIEMbI, KOTOPBIE MOKHO PEIINUTh MPU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OINKCAHUE HCCIEOBAHMS, BBIACIATH IPOBEPSEMOE IPENAIOJIOKEHUE,
OLICHUBATh MPABWJIBHOCTH IMOPSJIKA IPOBEICHUS WCCIEIOBAHUS, JeNaTh BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTATHl HAOIIOICHUH U OIBITOB;

® IPOBOJUTH OTBITHI MO HAOTIOACHHUIO (PU3NYECKUX SIBICHUN UM (PU3NYECKUX CBOWCTB TEI
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHUsS] PHEPIUH, 3aBUCHUMOCTb
nepuo/ia KojebaHuil Mpy>KUHHOTO MasgTHUKA OT MacChl rpy3a U )KECTKOCTH NPY>KUHBI U
HE3aBHCHMOCTh OT aMILTUTY/bl MaJIbIX KOJEOaHUM, MPSIMOIUHENHOE pacIpOCTpaHEeHUE
CBETa, pa3JIoKEHHE Oeoro cBeTa B CIEKTpP, M3YYEHHE CBOWCTB H300paK€HUS B
IUIOCKOM 3€pKajle M CBOMCTB HU300pakeHHMsl MpeaMmera B coOMparoliel JIMH3E,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB M3JIY4YEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HabOpa 000PyAOBaHMS, ONMCHIBATH X0 ONbITA U
€ro pe3yibTarThbl, POPMYIUPOBATH BHIBOJIBI;

® [IPOBOJIUTh TPH HEOOXOAMMOCTU CEpUI0 MNPSAMBIX H3MEPEHUH, Omperenss cpenHee
3HaYeHHe H3MepseMoi BeNUYMHBI ((OKYCHOE paccTOsHHMEe COOUpAIOLIel JIMH3bI),
000CHOBBIBATH BBIOOP Crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUOopa);

® [IPOBOJIUTH HCCIIEIOBAaHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX M3MEpPEHHUH (3aBUCUMOCTh MYyTH OT BPEMEHH IMPU PaBHOYCKOPECHHOM
JIBUKEHUM 03 HaualbHOW CKOPOCTH, Iiepuojaa KoyiebaHuil MaTeMaTH4ecKOoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHMOCTH yIja OTPa)XCHHsI CBETa OT yria MaJeHUs U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaTbl IOJYYEHHOH 3aBHCHMOCTH
¢u3nyecKuX BETUMYMH B BHUJAE TaOIUI] U rpadUKOB, JeiaTh BBIBOJBI MO pe3yJbTaTaM
UCCIIE/IOBaHMS;

® [IPOBOJINTh KOCBEHHBIC M3MEpeHUs (U3NYECKUX BETMYMH (CPEmHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOOPPHUINEHT TpEeHHs CKOJBKEHUs, MeXxaHuuyeckas pabora u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCcKOro U MPYKUHHOTO
MasiTHUKOB, OITHYEeCKas CHJIa COOMparoImield JHMH3bI, pPaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HU3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIIOJIHATH
U3MEpEHUs, CIenys MPEAJIOKCHHON MHCTPYKIIMH, BBHIYHUCISATh 3HAYCHUE BEIHYMHBI U



AQHAIN3UPOBATh IIOJYyYEHHBIE pe3ylbTaThl C Y4YETOM 3aJaHHOM MOrPElIHOCTU
HM3MEPEHHUI;

ecoOmoiaTh TpaBWJIa TEXHUKH Oe3omacHOCTH mpu pabore ¢ 1abOpaTOPHBIM
00opyI0BaHUEM;

® pa3IM4aTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PU3UUECKUX MOJIEICH: MaTepralbHas TOUKa,
aOCONIOTHO TBEPAOE TEJIO, TOYEUHBIM MCTOYHMK CBETa, JIyd, TOHKas JIMH34,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO Spa;

® XapaKTepU30BaTh MPUHIIMIIBI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOM Ha HX oOmHucaHus (B TOM 4YMCIE: CHUIOMETP, JAaTUUKU IOJIOKEHUS,
pacCTOsHUS U YCKOPEHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOII, JO3UMETp, KaMepa BuiabcoHa), HCHoyib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHMUYECKHUX YCTPOUCTB,
M3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIICHUU Yy4eOHO--
NPAaKTUYECKUX 3ajlay, ONTUYECKHUE CXEMbl JJIS OCTPOCHUS M300paKeHUN B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

®[IPUBOAUTH IpPHUMEPbl (HAXOIUTh HMHMOPMALMIO O IpUMepax) MPAKTHYECKOrO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW XM3HM A obOecredeHus
0e30macHOCTH NpU OOpalieHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEICHUS B
OKpYKaOILEH Cpee;

® OCYILECTBJIATh INOUCK HH(popManuu (uznyeckoro coaepxkanus B HMHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYyTH OIpeleeHUs
JIOCTOBEPHOCTH TIOJNYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

® [ICII0JIB30BATh MPHU BBINOJIHEHUH Y4€OHBIX 3aJaHUil HAy4YHO--TIONMYJSPHYIO JUTEpaTypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU M3
OJIHOY 3HAKOBOM CUCTEMBI B JIPYTyIO;

® Cc03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHbBIE COOOIIEHHUS Ha OCHOBE MH(OpMaIK u3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAaHUS, NyOIMYHO MPEACTaBIsATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar H3y4aeMmoro pasziena (U3UMKU U
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero 0;1 TPOJBHbIC pﬁaKanecmne o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pazgen 1. ®u3uka u €€ poJib B MO3HAHUHU OKPYKAKOIIEr0 MUpPa
bubmuorexa [JOK
11 Pu3HKa - HAYKa 0 MPHPOJE 2 0 0 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 PU3HYCCKUE BETHUMHEI 2 0 1 https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHAay4HBIH METO MO3HAHUS 2 0 1 https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJIEeHUS 0 CTPOEHUH BelllecTBA
2.1 CtpoeHue BellecTBa 1 0 0 bubmiorexa LIOK
' p = https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 0 1 bubnuotexa [JOK
' BEIIIeCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTtHble COCTOSIHHSI BEIIECTBA 2 0 0 hitps://m.edsoo.ru/7f416194
Htoro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmorexa [IOK
3.1 Mexanuteckoe ABIokeHne 3 0 0 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.2 WNueprus, Macca, TUIOTHOCTh 4 0 1 https://m.eds00.ru/7f416194
3.3 Cuna. Buggp! cuin 14 1 2 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

Hroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEl U ra3oB
41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 0 bu6mmoreka [IOK
' TeNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenue xukocTn S 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHOe JaBicHue 6 0 https://m.edso00.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTpYKEHHOE 7 3 bubnnorexa [HOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. Pa6ora u MOomHOCTh. JHEPrust
bubmuorexa [JOK
51 PaGota u mommHoCTE 3 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocteie MexanusMel 5 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexaneckas SHeprius 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l ———— Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 0Gpa3oBaTETbHbIC
padoThI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIeHUS
. bubnmoreka [JOK
1.1 CrpoeHre u CBOMCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenossie mpoueccet 21 . > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Paznen 2. DiekTpuyeckue 1 MATHUTHbBIE SIBJI€HUS
21 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 0 1 bubnuorexa [JOK
' W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 Marmmuribie apreiis 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DNEeKTpPOMarHUTHAS HHYKIIUS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepsHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Bsanmonencrane Teil 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coXpaHeHus 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bubmuorexa [JOK
2.1 Mexannueckue KoneOaHus 7 0 3 hitps://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.eds00.ru/7f41ada6
Hroro no pazgeny 15
Pa3nes 3. DjieKTpOMAarHuTHOE M0Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJE U 5 0 2 bubnmnorexa [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znea 4. CBeToBbIe AABJICHUS
bubmuorexa [JOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 0 2 https://m.edso0.ru/7f41ada6
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 0 3 bubmmorexa LOK

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



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

bu6mmoreka [IOK
4.3 Pasnosxenue 6emoro cBera B CIIEKTP 3 0 2 hitps://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBanTOBBIC SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue v morioiieHue cBeTa aroMoM 4 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoeiie aTomHoro A1pa 6 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peaxiuin ! . ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb

6.1 [ToBTOpEHKE M 0000IIIEHNE CONEePKAHUS 9 0 5 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
n/n Tewa ypoxa Bcero Konrpoarssie | Ipakrmieckue H3yuyeHusi oOpa3oBaTesibHbIE PeCypchbl
padoThI padoThI
1 ®dusuka — HayKa 0 NpUpoe. 1 0 0 bubmuorexa POII
SIBneHUs IPUPOIBI https://resh.edu.ru/subject/28/7/
bubmuorexa POII
2 PusmiccKie A . 0 0 https://resh.edu.ru/subject/28/7/
3 DOU3NYECKUEe BEITUYMHBI U UX 1 0 0 bubmmorexa POII
U3MEepeHne https://resh.edu.ru/subject/28/7/
Ypok-uccinenopanue
) | Mmpememmmmps | 1 Buerera o
H g https://resh.edu.ru/subject/28/7/
TEpPMOMETPA U JATUHKA
Temrneparypsl"”
S Omcanme e moeni | 1 0 0 Bubmiorera LIOK
N https://m.edsoo.ru/ff09f72a
C IOMOIIBIO MOJIENei
Ypok-uccnenosanue "lIposepka
piea, Tyt https://resh.edu.ru/subject/28/7/
TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OoJIbliIe BhICOTA ITycKa"
;| e omee | ; B 0K
. HIME AMCKP https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIECTBA
bu6mmorexa [IOK
8 JIBHOKCHHE HaCTHIL BELCCTBA . 0 0 https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoanue «OnbIThI 11O 1 0 1 bubnunorexa POIII
HAOJIIOICHUIO TETLIOBOTO https://resh.edu.ru/subject/28/7/



https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff09f72a
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://resh.edu.ru/subject/28/7/

paciiupCHHUA Ira30B»

AFpCFaTHBIC COCTOsAHUA

bubanorexa POII

10 BeecTBa https://resh.edu.ru/subject/28/7/
OcoOeHHOCTH arperaTHbIX
11 cocTossHUHA Boabl. O00O0IEHHE 110 bu6mmoreka [IOK
pazneny «IlepBoHavanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEIIECTBAY
MexaHn4eCcKoe JBHKCHUE. Bubmiorexa [IOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE https://m.eds00.ru/ff0a05c6
NIBUKEHUE — :
bu6mmoreka [IOK
13 Cropocte. Enumnitet ckopoctn https://m.edscLJEJ.ru/fanO79c
14 Pacuer nytu u BpemeHnu bubnuoreka [IOK
JIBHOKCHUS https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnnorexa [HOK
HHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16 wacem n obens rene no ero. Buamorexa LIOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlaGopatopHnas pabora
17 «OmnpeneneHre MIOTHOCTH bubmorexa P
peer . https://resh.edu.ru/subject/28/7/
TBEPAOTO TENa»
18 Pemenue 3amad mo teme bu6nmoreka [JOK
"[TnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al123c
19 mmoneinm won. Crna Bu6amorexa PoLI
! - https://resh.edu.ru/subject/28/7/
ynpyroctd. 3akoH ['yka
JlaGopatopHnas pabora
«M3y4eHne 3aBUCUMOCTH EuGmorexa POIII
20 pactsbxeHus (nepopmaryn)

MIPY’KHAHBI OT NPUJIOKEHHON
CUJIBD)

https://resh.edu.ru/subject/28/7/



https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a123c
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/

SIBnenue taroredusa. Cuna

bubanorexa POIII

2L rkecrn https://resh edu.ru/subject/28/7/
BSI3b MEX]Y CH.
22 1\C4ac<::0171 fen?,l;egilg;:)lf’zcu?;ﬂne bubmmorexa [IOK
" " https://m.edsoo.ru/ff0al778
3aj1a4 1o reme "Cuna TsxKecTH

2 e, Orcene Bubmorexa [IOK

' https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKU IJIAHET
bubmuoreka [JOK

24 Mswepere ci. Jlunavomerp https://m.edsoo.ru/ff0al8cc

bubmuorexa [JOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHI,

2% HaIlpaBJICHHBIX 110 OJTHON bubnnorexa [HOK
npsiMoii. PaBHOICHCTBYIOIIASN https://m.edsoo.ru/ff0ala70
(970

27 Pewenne 3amad o reme
"PaBHOzelcTBYIOIIAs cuir”

o8 Cuna tpenus u e€ Buipl. Tpenue bubnuoreka [IOK
B IIPUPO/JIC U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHnast pabota
«M3yueHne 3aBUCUMOCTHU CHJIbI

29 TPEHUS CKOJIbKEHUS OT CHIIBI bubnnorexka [JOK
JAaBJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCS
IIOBEPXHOCTEWN»

30 Pewrenune 3anau Ha onpeneneHue bubnuorexa POII
PaBHOJICHCTBYIOIICH CHITBI https://resh.edu.ru/subject/28/7/
Pemrenne 3anau no remam: «Bec

31 tena», «I['paduyeckoe bubnnorexka [HOK

n3o0paxeHue cumy, «CHiIb,
«PaBHOZIEMCTBYIOIIAS CUIT»

https://m.edsoo.ru/ff0alde0



https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a1de0

KonTponbhas pabota no remam:
«MexaHuueckoe JBUKEHUEY,

bubauoreka POII

32 «Macca, motrocTs», «Bec https://resh.edu.ru/subject/28/7/
tenay, «I'padpuyeckoe
n3o0pakeHue crn, «CHITbD»
33 }{[;IGTIEIL{HI?H.I/;H; ;ZZI;II/IHGHHH bubmorexa LHOK
https://m.edso0.ru/ff0a20a6
JaBJIICHUS
| Do S Bucorera LK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
B remmm wmmmocta v e Buamotera LIOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoH Ilackais
35 ovmmanioc nefomomen onm Buamoterca LIOK
https://m.edso0.ru/ff0a2718
TSKECTH
Pemenn 9 110 TEM
37 «;[aBeJIeHengeasamHz[(;(ogT; U rasze bubmmorexa [TOK
' https://m.edso00.ru/ff0a2826
3axon ITackamsay
bubmnoreka [JOK
38 Coobmarommecs cocy et https://m.edsg).ru/ff0a2970
39 IManpaBnmueckuii mpece bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon bubnuorexa POIII
JKUIKOCTHBIN HAacoC https://resh.edu.ru/subject/28/7/
a1 ATmochepa 3eMiIH U IPUIUHBI bubnuoreka [IOK
e€ CyIIeCTBOBaHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bubnuorexa [IOK
JaBJIEHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHoro bubnnorexka [JOK

nasnenus. OnsiT Toppuuenu

https://m.edsoo.ru/ff0a2da8



https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTBH aTMOC(HEPHOTO

bu6mmoreka [IOK

44 JIABIICHITL OT BRICOTBE HAll https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
45 iiﬁcﬁ?fpiizp;;ieﬂne Ha bubmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BHICOTAX
16 Pemrenue 3agaud mo reme " bubanorexa POIII
ATmocdepHoe naBneHue" https://resh.edu.ru/subject/28/7/
| e oo e BuGorera LOK
: https://m.edso0.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopras pabora
48 «Omnpeenenre BhITAIKMBAIOIICH bu6mmoreka [IOK
CHJIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
Jlaboparopnas paboTa 1mo Teme
p | S s BuGorera LOK
N https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tena»
bubmnoreka [JOK
50 Inasanue Tex https://m.edsgj.ru/fan3a96
JlaGopatopHnas pabora
"Kon BaHHU MET
51 I/IJ'II(/)I chlfgg)ile;OBaiI;I;eﬁOHi(IE 211/1 bubmmorexa PIII .
N https://resh.edu.ru/subject/28/7/
onpeneneHue e
Ipy30n0bEMHOCTH"
Pemenue 3aga4d mo remam:
52 Eggsxggia?;fé» «JlaBreHue Eubmorexa LIOK
A https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIKOCTCH 1
ra3oB»
53 KonTtponsHast pabora 1o Teme



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a3654

«/laBieHue TBEPABIX TET,
JKUIKOCTEH U Ta30By

bubmuorexa [JOK
>4 Mexanuseckas pabora 0 https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
23 | MomocTs. EAMEHI MOIHOCTH 0 https://m.eds00.ru/ff0a3f82
VYpok-uccinenoranue "Pacuér
56 M(I:IHHOCTI/I II)[a3BI/IBaeM0171 npu 1 bubmorexa POIL .
N ’ " https://resh.edu.ru/subject/28/7/
MoaBEME IO JICCTHULIS
57 IIpocteie MexaHu3Mbl. Peryar. 0 bubnuorexa POIII
PaBHOBeCHE CHJI HA phIYare https://resh.edu.ru/subject/28/7/
Peruaru B TexHuke, OBITY U
59 npupoje. JlaboparopHas pabora 05 bubnunoreka [JOK
«HccnenoBanue yciaoBuii ' https://m.edsoo.ru/ff0a478e
PaBHOBECHSI pbluara
59 Pertenuie 3agau mo reme 0 bu6mmoreka [IOK
«YCIIOBUSI pAaBHOBECHSI phlYara https://m.edsoo.ru/ff0a48a6
Koadpdunuent noneznoro
JEHCTBHUS MEXaHU3MA. Brbmorexa POIII
60 Jlaboparopras padora . 05 https://resh.edu.ru/subject/28/7/
«M3mepenne KI1/I HaknoHHOM
TIJIOCKOCTHY
61 Pemenue 3amaa mo teme "Pabora, 0 bu6mmoreka [IOK
MoIHOCTh, KIT/T" https://m.edsoo.ru/ff0a4c48
G2 Kimermeokan n noremansian 0 buGmnoresa LIOK
https://m.edsoo.ru/ff0a4252
SHEpPTrus
63 3aK0oH COXpaHEHUs 0 bubmuorexa [JOK
MEXaHUYECKOM SHepruu https://m.edsoo.ru/ff0a4360
}prK-BKCHCpI/IMeHT o TeMe Erbmiorexa POIII
64 DKCIepuMEHTATEHOE 1

OMPCACIICHUC NU3MCHCHUSA

https://resh.edu.ru/subject/28/7/



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://resh.edu.ru/subject/28/7/

KUHETUYECKOU U ITOTEHIINAILHON
SHEPTUH NPU CKATHIBAHUU TEJIa
10 HAKJIOHHOM ITOCKOCTH"

65 KontposbHas paboTa mo teme 1 0 bubmuorexa POII
«PaboTta 1 MOLITHOCTH. DHEPTHSI» https://resh.edu.ru/subject/28/7/
PesepBHrIit ypok. Pabora ¢ Bubmorexa [IOK

66 TEKCTAMH 110 TEME 1 0 ]

" " https://m.edsoo.ru/ff0a4ee6
MexaHn4eckoe JBUKEHUE
PesepsHsiii ypok. Pabora ¢

67 TeKkcTaMHu 110 Teme "JlaBiieHue 1 0 bubmuoreka [JOK
TBEPBIX TEJ, KUIKOCTCH U https://m.edsoo.ru/ff0a4ffe
razoB"

PesepBHylit ypok. Pabora ¢

68 Tekctamu 1o Teme "PaboTa. 1 0
MoutHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://resh.edu.ru/subject/28/7/
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
n/n Tewa ypoxa Bcero Kontpoabueie  Ipaxtiieckue H3yuyeHusi oOpa3oBaTesibHbIE PeCypchbl
padoThbI padoTbI
OcCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIAPHO-KMHETUYECKOM 1 0 0 bubnuorexa [JOK
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mep aToOMOB U 1 0 0 bubnuorexa POIII
MOJICKYJI https://resh.edu.ru/subject/28/8/
e I ; B LOK
p https://m.edsoo.ru/ff0a540e
BElIEeCTBa
OOBsICHEHHE CBOWCTB TBEPAOTO,
A et fscousd PR B ; B P
et https://resh.edu.ru/subject/28/8/
MOJIOKEHUN MOJIEKYIISIPHO-
KUHETUYECKON TEOPHUH
5 Kpucrannuueckue u amopgHsbie 1 0 0 bubnnorexka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KaMWUISIPHOCTbD. 1 0 0 bubnnorexka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
bu6nmoreka [JOK
7 TennoBoe paciiupeHue u cxaThue 1 0 0 https://m.eds00.ru/ff0a5a26
8 ;re:ehl:ld;[ee P;f YP;— c((j)B:Ij(I; OCTBIO 1 0 0 bubmorexa PILI
patyp P https:/resh.edu.ru/subject/28/8/
TEIJIOBOTO JBM)KCHUS YaCTHII
9 Buytpennss sueprusi. Crioco6st 1 0 0 bubnnorexka [JOK
M3MEHEHMsI BHYTPEHHEH SHEepruu https://m.edsoo.ru/ff0a5c60
10 Bune! Terionepenaumn 1 0 0 bubmiorexa LJOK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a540e
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koHbepeHIus
"[IpakTHuecKoe UCIIOIb30BaHUE

bubmuoreka [JOK

11 TEIJIOBBIX CBOMCTB BEIISCTB U https://m.eds0o.ru/ff0a65c0
MaTepUajoB B LEJIX
sHeprocoepekeHus "
12 KonnuectBo TeruioTel. Y aenbHas bu6mmoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
o | P rnmmers e B LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlaboparopras pabora
14 "UccneqoBaHue ABJICHUS bu6mmoreka [IOK
TEII000MeHa MPH CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer xonuuyecTBa TEIIOTHI,
15 HE00XO0MMOTO ISl HarpeBaHUs bubnuorexa POIII
TeNa U BBIAEISECMOIO UM IIPH https://resh.edu.ru/subject/28/8/
OXJIAXKICHUH
JlaGopatopHnas pabora
16 "OnpenencHue yaeabHOu bubmorexa [IOK
" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA
17 DHeprus ToIUIMBa. Y enbHas bubnmnoreka [JOK
TEIJIOTa CrOPaHHSI https://m.edsoo.ru/ff0a7b5a
18 Sgﬁ:ffipfqgci;fggfii{;:inaﬂ Eubmorexa IIOK
' https://m.edsoo.ru/ff0a71d2
TEIUIOTA IJIABJICHUS
19| "Onpexorene yoreno Bu6miotera LIOK
" https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHMS JIbIa
20 [TapooOpazoBanue u bubnnoreka [JOK
KoHJeHcanus. Vcnapenue https://m.edsoo.ru/ff0a740c
21 Kurmieane. VY nenpHas temiora bu6mmorexa [IOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa3oBaHus U
KOHJICHCAIMHU. 3aBUCUMOCTb
TEeMIIepaTypbl KUTICHUS OT
aTMoc(hepHOro JaBICHUS

Brnaxxnocts Bo3ayXa.
JlaGopaTopHas pabora

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK

22 "OmnpeneneHne OTHOCUTEIbHON https://m.edsoo.ru/ff0a7628
BJIAKHOCTH BO3yxa'
23 Pemienue 3agayd Ha onpeeneHue bubanorexa POIII
BJIQKHOCTH BO3yXa https://resh.edu.ru/subject/28/8/
[IpuHuUIIBEI paOOTHI TEIJIOBBIX
24 nsurareneif. [lapoBast TypOuHa. bubnunorexa POIII
JIBuraTelb BHYTPEHHETO https://resh.edu.ru/subject/28/8/
CropaHus
25 Tenomme tonraront n sasura Bubmorera LIOK
. https://m.edsoo.ru/ff0a7c7c
OKpY’Karollel cpeibl
3aKOH COXpaHEHUS U
26 IIPEBPALICHNS] DHEPTUU B
TETUTOBBIX TMpoIieccax
IToaroroBka Kk KOHTPOJIBHOMN
| Meremsoue Temmnn BuGorera LOK
' . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI
BemecTsa"
KonTponbhas padbota no teme
8 "TennoBsie sBneHus. M3mMenenue bubnmnoreka [JOK
arperaTHbIX COCTOSTHUIN https://m.edsoo.ru/ff0a86ae
BemecTna"
29 Dnektpusanus Ten. [[Ba pona bubnmnorexa POIII
AIIEKTPHUYCCKUX 3aPsIIOB https://resh.edu.ru/subject/28/8/
30 Ypoxk-uccienoBanue bubanorexa POII

"DnexkTpu3anus Tea MHAYKIHEeH

https://resh.edu.ru/subject/28/8/



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/

Y MPU CONTPUKOCHOBEHUM"

B3anmoaeiicTBre 3apsyKeHHBIX

bu6mmoreka [IOK

31 tei. 3akoH Kynona 0 https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 iﬁ%ﬁiﬁ?ﬁi nosis. [lpunnun 0 bubmmorexa [IOK
' https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3ULINU JIEKTPUUECKUX
noJjeun
33 i%i{if)iﬂgizfe?;;?}iﬁﬁapﬂﬂ 0 bubmorexa POIL .
' : https://resh.edu.ru/subject/28/8/
Crtpoenue atoma
o | SEomom e ; Bumorers 110K
https://m.edsoo.ru/ff0a8ef6
AIEKTPUIECKOTO 3apsiaa
35 Pemenue 3anay Ha npuMeHeHNE 0 bu6mmoreka [IOK
CBOMCTB JICKTPHUCCKHX 3apsiIOB https://m.edsoo.ru/ff0a90cc
KTPUUYECKHI TOK BUSI
36 Slj:)ecyTﬁleceT(;OBaHI?ﬂ ’ I}/ET())HHHKH 0 bubmorexa [IOK
’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIe¥cTBHSI DIEKTPUUECKOTO TOKA 0 bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
K-uccienoBanue "JlelicTBu
38 ;pe(;(TpHC:e;i?ro nmem {ILZ . 1 bubmorexa P .
" https://resh.edu.ru/subject/28/8/
MIPOBOJTHUKU U IUDIIEKTPUKHU
39 DNEeKTpUYECKU TOK B MeTaJljax, 0 bubnmnorexa [JOK
YKUJKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U e€ 0 bubnmnorexa POIII
COCTaBHBIC YaCTH https://resh.edu.ru/subject/28/8/
uja ToKa. TOpHAas
41 §a6noia?'£3£§§e?;e (I)/Ip : 0.5 bubmorexa HOK
" https://m.edsoo.ru/ff0a8bd6
pEeryaupoBaHUE CHIIBI TOKA
42 DNEeKTpUUECKOE HATIPSKEHHE. 0.5 bubnnorexka [HOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a9838
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0a8bd6

BoasT™metp. JTabopaTopras
pabota "U3mepenue u
peryJIMpoBaHuE HaNpPsHKEHUA"

https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHne NIPOBOJHUKA.
VY nenbHoe CONPOTUBIICHHE
BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

45

46

47

48

49

JlaGopaTopHas pabora
"3aBUCUMOCTD IEKTPUYECKOTO
COIIPOTHBIICHUS IPOBOIHUKA OT
€ro JUIMHBI, TUTOIAIN
MOTIEPEYHOT0 CCUCHHUSI U
Marepuaia"

3aBUCHMOCTH CUJIEI TOKA OT
HanpspbkeHus. 3akoH OMma st
y4acTKa [enu

Jlaboparopnas pabota
"UccaenoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa M HaMpsHKEHUS Ha
pesuctope"
IlocnenoBaTenbpHOE B
napajieIbHOE COCTMHEHUS
MTPOBOTHUKOB

JlabopaTopHas pabota
"[IpoBepka mpaBuiIa CIOKEHUS
HaIpsHKEHUN IPU
MIOCJIE0BATEIBHOM COEIUHEHUHT
JBYX p€3UCTOpOB"
JlabopaTopHas pabota
"IIpoBepka mpaBuiia AJIsl CHUIIbI
TOKa IIpU MapajuieIbHOM
COEIMHEHUH PE3UCTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aad4a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e

buobmmorexa POIII
https://resh.edu.ru/subject/28/8/

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aaa58

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa JIJisl pa3IngHOTro bubmorexa [IOK
https://m.edsoo.ru/ffOaaf8a
COETMHEHUS IPOBOIHUKOB
SL nexpmsccxoro rosa. Jacon Bufimiorera LIOK
' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenma
JlaGopaTopHas pabora
52 "Onpenenenue padboTh U bubnmoreka [JOK
MOIITHOCTH 3JIEKTPHUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNEeKTPUYECKUE LIETTH U
53 MOTPEOUTEIN DIICKTPHUICCKOM bubnnoreka [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJIBHOU
S1 Sapries Sapmecrmmie rona ubmiorera LIOK
. o https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBus. [locTOSTHHBIN
AIEKTPUYECKUN TOK"
KonTponbhas padota no teme
5 Sapmemmerenan BuGmmorerca LIOK
N . https://m.edsoo.ru/ffO0abea8
B3anmoJeiicTBus. [locTosHHBIN
AIEKTPUIECKUN TOK"
56 IlocTosTHHBIE MATrHUTEI, KX bubmnorexa POIII
B3aUMO/ICHCTBUE https://resh.edu.ru/subject/28/8/
57 VYpok-uccnenosanue "M3yuenue bubnmnoreka [JOK
IOJICH MOCTOSTHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0
S8 none Sewn  ero sraache BuGmnorexa LIOK
https://m.edsoo.ru/ff0acOba
KU3HH Ha 3eMIie
59 OmnbIT OpcTena. MarHuTHoOE 1moje bubnuotexa [JOK

QJICKTPHUYICCKOI'0 TOKa

https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

MarHuTHOE 10JIe KaTYIIKH C
TOKOM

[IpuMeHeHHE AIEKTPOMArHUTOB B
TexHuke. JJaboparopnas padora

bu6mmoreka [IOK

60 Hsytenue neHcTeus 05 https://m.edsoo.ru/ff0ac74a
MarHuTHOI'O TOJIsI HA IPOBOJAHUK
¢ TokoM"
DNeKTpOABUTaTEIb IOCTOSIHHOIO
Toka. Micnonp3oBanue
3JIEKTPOJIBUTATENCH B
61 TEXHUYECKHUX YCTPOMCTBAX U Ha 0 bubnuoreka [IOK
Tpancnoprte. JlabopaTopHast https://m.edsoo.ru/ff0ac86¢c
pabota "KonctpyupoBanue u
u3ydeHue paboTel
3neKTpoaBurarens"”
o | o ; Buerra oI
P AYRIHH. https://resh.edu.ru/subject/28/8/
[IpaBuno Jlenna
Onexrporereparop. CriocoOsl
63 oncprum. dnextpocranum a 0 BuGmorexa POLL
PTHH. FHCKTPOCTAT https://resh.edu.ru/subject/28/8/
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUu
64 Ha%irTC;TE?)K;e;g ?gﬁi?i?lﬂecxne 0 bubmorexa POII
P P https://resh.edu.ru/subject/28/8/
Y MarHUTHBIC SIBJICHUS
S — 0 BuGmiorexa LIOK
P " https://m.edsoo.ru/ff0acb14
SIBIICHHSI
66 f::?:ﬁﬁﬁgﬁjéfgﬁoime 0 bubmorexa LHOK
. https://m.edsoo.ru/ff0acc5e
SIBIICHHSI
67 PezepaHblii ypok. Pabora ¢ 0 bubnuorexa [LIOK



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/8/
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

TekcTaMu 110 TeMe "I10CTOSHHBIH
AIEKTPUUYECKUNA TOK"

PesepsHsiii ypok. Pabora ¢
68 TEKCTaMH 110 Teme "MaraurTHele
SABJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145

https://m.edsoo.ru/ff0acdc6

bubauoreka POIII
https://resh.edu.ru/subject/28/8/



https://m.edsoo.ru/ff0acdc6
https://resh.edu.ru/subject/28/8/

9 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
n/n Tewa ypoka Bcero Kontpoabueie  Ipaxtiieckue H3yuyeHusi oOpa3oBaTesibHbIE PeCypchbl
padoThbI padoTbI
1 MexaHn4eckoe JBUKEHUE. 1 0 0 bubnmorexa POIII
MarepuaabpHas TOYKa https://resh.edu.ru/subject/28/9/
, | e e Ll ; BuGnorra 1O
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBH>KEHUS
3 PaBHOMeEpHOE npsMoOIMHEIHOE 1 0 0 bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0ad19a
e ; B P
A - ~Pe https://resh.edu.ru/subject/28/9/
MTHOBEHHAsi CKOPOCTh
5 Hgi\goiﬁsegggce)e BHDKCHHE 1 0 0 bubmorexa LIOK
P YCROp g ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
5 pasmoyckopemons ke ) 0 0 BuGmaorea PO
PaBroOyCKop A - https://resh.edu.ru/subject/28/9/
['paduk ckopoctu
JlaGoparopHas paboTa
7 "OmnpezeneHne yCKOpeHus Tena 1 0 1 bubnuotexa [JOK
IPY PaBHOYCKOPEHHOM JIBUKEHUH https://m.edsoo.ru/ff0adb18
M0 HAKJIOHHOM TIJIOCKOCTH"
8 CBoboanoe majenue tea. OnbIThI 1 0 0 bubnuotexa POIII
lamunes https://resh.edu.ru/subject/28/9/
PaBHOMEpHOE IBHKEHUE TIO
9 okpyxHocTH. [lepron u yactora 1 0 0 bubnuorexa [JOK
oOpamienus. JIuneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LentpocTpemurenbHoe 1 0 0 bubnmnorexa POIII



https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0ad8d4
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0adb18
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0ae176

YCKOpEHHE https://resh.edu.ru/subject/28/9/
11 ITepssiii 3akoH HeroToHA. BekTop bubmuorexa [JOK
CHUIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHoeiiCTBYIOIIAs CHIIa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubmuorexa [JOK
Cyrmepro3unus Cuil https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHUe bubmumorexa [IOK
3akoHOB Herotona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau nmo teme «Cuia bubmuorexa POIII
YIIPYTOCTHY https://resh.edu.ru/subject/28/9/
17 fgi;gzzzgiiiﬁggfsomn bubmmorexa [TOK
https://m.edsoo.ru/ff0aee28
MPY>KUHBI»
bu6mmoreka [IOK
18 Cuna Tperns https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
0 | AT B LOK
pel h H https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
g | Eomememge e S BuGorera LOK
wo ' https://m.edsoo.ru/ff0afb8e
TpEeHUs
p | S Bumorera LOK
) https://m.edsoo.ru/ff0af044
YckopeHne cBOOOTHOTO MaeHHS
Ypok-koHpepenus "JIBuxenne EuGmorexa POIII
23 TEJ BOKPYT TPABUTAIIHOHHOTO

neHTpa (CoHeyHas cucteMa).

https://resh.edu.ru/subject/28/9/
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https://m.edsoo.ru/ff0ae612
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I'amakTuxkn"

Pentenue 3amau mo teme "Cuia

24 TSKECTU U 3aKOH BCEMUPHOTO bubmorexa [IOK
; https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 ITepBas kocMH4eCKasi CKOPOCTb. bu6mmoreka [IOK
HesecomMocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepuaIbHOI

2% TOYKH. AOCOJIIOTHO TBEPIIOE TEIO. bu6mmoreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OChIO BpAILICHUS

27 MowmenT cunsl. LienTp TsxecTn bubmorexa P .

https://resh.edu.ru/subject/28/9/

28 Pemenne 3agau mo reme "MoMeHT bu6mmoreka [IOK
cuiel. Llentp tsoxectn" https://m.edsoo.ru/ff0b02b4

29 Ezl(ggfeTgl(s)Kfe;g ?HMTS)?;I;ESECK% bubmorexa HOK

. " https://m.edsoo.ru/ff0b0408
nBIDKeHne. BzanmonencTeue el

o | Sammorsas s oo Buniorsa LOK

N " ' https://m.edsoo.ru/ffOb06ec
BiamMmoneiicTBue ten
Nmnynsc Tena. UMmynbsc cUibl.

31 3aKOH COXpaHEHUs1 UMITYJIbCa. bubnmnorexa [JOK
VYrpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/ICHCTBHUE

32 Pemenne 3agay mmo Teme "3akoH bu6nmoreka [JOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepennus "PeaktuBHOE bubnmnorexa POIII
JIBIDKCHUE B TPUPOJIC M TEXHHUKE" https://resh.edu.ru/subject/28/9/

34 Mexanuueckas padota u bubnnorexka [HOK
MOIIIHOCTH https://m.edsoo.ru/ff0b0a84

35 Pabota cHIIBI TSDKECTH, CHIIBI bu6mmoreka [JOK

YOPYTOCTH U CHJIbI TPEHUS

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://resh.edu.ru/subject/28/9/
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JlaGopaTtopHnas pabota
«Ompenenenue pabOTHI CUITBI

bubauoreka POII

36 TPEHHA TPH PABHOMEPHOM https://resh.edu.ru/subject/28/9/
JBI>KEHUU TEJIa 110
TOPU30HTAIILHOM MMOBEPXHOCTH»

37 CBs13b DHEPTUU U pabOTHI. bubnuorexa POIII
[MoreHumanpHas SHEPrHsI https://resh.edu.ru/subject/28/9/

38 Kunernueckas sneprus. Teopema bubnmoreka [JOK
0 KHHETUYECKOU SHEPrHU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B bubnunorexa POIII
MEXaHUKe https://resh.edu.ru/subject/28/9/

40 JlaboparopHnas padota «3yuenue bubnnorexa [HOK
3aKOHA COXPAHEHHsI SHEPTUI» https://m.edsoo.ru/ffOb12fe

a1 KomnebaTenpbHOE IBHIKCHHE U €r0 bu6mmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858

p | et B LOK

: https://m.edsoo.ru/ff0b20f0
Pesonanc

43 MareMaTH4eCcKUil U NPy KUHHBIN bubnuorexa POII
MasiTHUKA https://resh.edu.ru/subject/28/9/
Ypok-uccnenoBanue

44 «3aBUCUMOCTb IIEPHOJIA bubnuoreka [IOK
KOJICOAHHI OT JKECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U Macchl rpy3a»

45 IIpeBpalenue 3HEpruu npu bubnuorexa POII
MEXaHUYECKUX KOJIeOaHHsIX https://resh.edu.ru/subject/28/9/
JlaGoparopHas paboTa

16 «OmnpeneneHne 4acTOThl U bubnnorexka [HOK
nepuoJia KojeOaHui MpyKMHHOTO https://m.edsoo.ru/ffOblaec
MasITHHKa»

47 JlaboparopHnas pabota «[IpoBepka bubnnorexka [JOK

HC3aBUCUMOCTH IICpUOJa

https://m.edsoo.ru/ff0b197a



https://resh.edu.ru/subject/28/9/
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https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0b197a
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Kosie0aHui rpy3a, MOIBEIIECHHOTO
K HUTH, OT Macchl rpy3a»

Mexaunueckue BoinHbl. CBOKWCTBA
MEXAHUYECKUX BOJIH.

bu6mmoreka [IOK

48 [IpononbHbIE U MONEPEYHBIC https://m.edsoo.ru/ffOb21fe
BOJIHBI
VYpok-koHpepeHus

49 "MexaHu4ecKre BOJIHBI B bubnmnorexa POIII _
tBépaoM Tene. CelicMuueckue https://resh.edu.ru/subject/28/9/
BOJIHBI"

50 3Byk. Pactipoctpanenue u bubnuortexa POIII
OTpa)keHHUE 3ByKa https://resh.edu.ru/subject/28/9/

TR S — bubmiotexa POLL

" https://resh.edu.ru/subject/28/9/

BBICOTHI 3BYyKa OT YaCTOThI

50 I'pOMKOCTB 3ByKa M BBICOTA TOHA. bubnuorexa POIII
AKYCTHUYCCKHI PE30HAHC https://resh.edu.ru/subject/28/9/
VYpok-koHpepeHuus "YnpTpa3Byk BuGnuotexa LIOK

53 1 HH(bpafoK B MpUpozc 1 https://m.edsoo.ru/ff0b23ca
TEXHUKE
IToaroroBka K KOHTPOJIBHOM

54 pabore 1o Teme "3aKOHbI bubnuoteka [JOK
coxpaHeHUs. MexaHn4ecKue https://m.edsoo.ru/ff0b25f0
KoJieOaHus ¥ BOJIHBI"
KonTposabHas pabora o teme

55 "3aKOHBI COXpAHEHMUS. bubnuorexa POIII
MexaHudeckne KoJieOaHus u https://resh.edu.ru/subject/28/9/
BOJIHBI"

56 DNIEKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEeKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 2JIEKTPOMArHUTHBIX bubnuorexa POII

BOJIH

https://resh.edu.ru/subject/28/9/
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Ypok-koudepenmus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.

bubmuoreka [JOK

o8 Henoxe3osante https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMATrHUTHBIX BOJH JIJIsI
COTOBOM CBSI3H"

VYpoxk-uccienoanue "M3yuenue

59 CBOWCTB AJIEKTPOMArHUTHBIX BOJIH bubnmoreka [JOK
C MOMOIIBIO MOOWIJIBHOTO https://m.edsoo.ru/ffOb2c6¢
tenedona"

Pemienn Y Ha OIl HU
60 ‘lZCTf)TBIeI/IS ZIJII?/IHLIa PHPTIEIHE bubanorexa POLI )
. https://resh.edu.ru/subject/28/9/
JIEKTPOMATHUTHOW BOJTHBI
6L cnera Cropocrs eneri BuGmnorera LIOK
' N ' https://m.edsoo.ru/ff0b31d0
BoustHOBBIE CBOMCTBA CBETA
Hcrounnku cBera.

62 [Ipamonuneitnoe bubnnoreka [JOK
pacrnpocTpaHeHHEe CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

KOH JKEHUS CBeTa. 3epKara.
63 IBJZLL(I)eHETep3aaLLZq Hacnljﬂi/le?{eelzmaga bubmaorexa LJOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA

64 [Ipenomnenne cBeta. 3akoH bubnnorexa [JOK
IPEJIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakeHHe

65 cBera. Mcnonp30BaHKE MOTHOTO bubnuotexa [JOK
BHYTPEHHET0 OTPaXXECHUs B https://m.edsoo.ru/ff0b3c5c¢c
ONITHYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBaHue 3aBUCUMOCTH EuGmorexa POIII

66 yrJjia MpeJIOMIICHHS CBETOBOTO

Jy4a OT yIJia aJeHUs Ha TPaHUIEe
"Bo3myx-cTexino""

https://resh.edu.ru/subject/28/9/
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VYpok-koHpepeHus
"Ucnonp3oBanue MOJIHOTO

bubauoreka POII

67 BHYTPCHIETO OTPAZEHIHA. https://resh.edu.ru/subject/28/9/
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [IOK
68 JInnzel. OnTuyeckas cuiia JIMH3bI hitps://m.edsoo.ru/ffOb3f2c
69 [Toctpoenne nzobpaxeHuii B bubmuoreka [IOK
JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGopaTopHnas pabota
70 "Onpenencane HOKYCHOTO bubnuorexa [JOK
PacCTOSHUSA U ONTHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 YOPE:I/II‘(I(;I(;II%)I/TS Je'I}IfIIII-II/SIf)BbIC bubmorexa LHOK
; https://m.edsoo.ru/ff0cOa7e
npuOopbI
72 I'na3 kak ontuyeckas CuCTEMa. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenmus "JlepexTs bubnuorexa POIII
3penusi. Kak coxpanuts 3penue" https://resh.edu.ru/subject/28/9/
Paznoxxenue 6enoro cBeta B
74 criektp. OnbiTel HptoTOHA. bubnuoteka [JOK
CroxeHHe CIeKTpaTbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus cBera
JlabopaTtopHnast pabota "ONBITHI
o | MR Geors coma B LOK
https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPU MX HAOIIOIEHUN
yepes3 1IBEeTOBble puabTpsl”
YPOUK-HpaKTI/IKyM "BosHOBEIE Bu6mmorexa PAIII
76 CBOMCTBA CBETa: IUCIEPCHUs,

uHTepdepeHms u qudppaxus'

https://resh.edu.ru/subject/28/9/
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77 Omneiter Pesepdopna u bubmuorexa [JOK
IUIaHeTapHasi MOJIeb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarter bopa. Moaens aroma bubnuorexa POII
Bopa https://resh.edu.ru/subject/28/9/
79 arowon. Knanm, Tomeiearete Bumiorexa LIOK
’ ’ https://m.edsoo.ru/ff0c144c
CIIEKTPbI
80 Ypok-npaktukym "Habmronenue bubmuoreka [JOK
CIIEKTPOB HCIyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE M €€ BUIBI Bronmozexa LIOK
https://m.edsoo0.ru/ff0c1672
82 Ctpoenue aToMHOTO sipa. bubnuorexa [JOK
HyknonHast Mojiemb https://m.edsoo.ru/ffOc18ac
83 PanroakTrBHBIE IPEBpAILICHUS. bu6mmoreka [IOK
U3ororbrl https://m.edsoo.ru/ff0clald
84 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PaiiOaKTUBHBIC ITPEBpAIICHUS" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana bubmorexa POIL .
https://resh.edu.ru/subject/28/9/
86 }/g)a(;l;ggl?’glfl){eb?g iﬁnyqemm B Eubmorexa IIOK
" https://m.edsoo.ru/ff0c2126
IPHUPOJIC, METUIINHE, TEXHUKE
| o e, S Bt LOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
88 DHeprusi CBSI3u aTOMHBIX SED. bubnmnorexa [JOK
CBsI3b Macchl M SHEPTUU https://m.edsoo.ru/ff0cld7a
Pemenue 3agad mo reme
89 " "
SnepHbie peakiuu
Peakiiuu cuHTE3a M IeTICHUS Bubmorexa [OK
90 saep. IcTouHuKH SHEpTUn

CouHIiia u 386311

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c12a8
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

Ypok-koubepenius "Anepras
sHepreTuka. JlencTBus

bubauoreka POII

ol paauOaKTUBHBIX M3JIydECHUI Ha https://resh.edu.ru/subject/28/9/
JKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOMN
92 PS?IZI(?F;ISMZCFD:IT/ITHOC rnosie bubmorexa [IOK
: https://m.edsoo.ru/ff0c223e
DNEeKTPOMarHUTHHIE BOJHBIL.
KBanToBsie siBieHus"
KonTtponpsHast pabora o Teme

93 "DJIeKTPOMarHuTHOE MOJIE. bubnuorexa POIII
DJIEKTPOMArHUTHBIC BOJIHBI. https://resh.edu.ru/subject/28/9/
KBanrtoBbie siBneHus"

[ToBTOpEHME, 000OIICHHE. Bubmorexa [IOK

94 JlaboparopHbie pabOTHI 11O KypCy https://m.edsoo.ru/ff0c245a
"B3zaumonencreue tea" — :
[ToBTOpEHME, 000OIICHHE.

95 Pemenne pacdyeTHsIX U bubnnorexa [JOK
KayeCTBEHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2572
"TenoBsble mporecch”

[ToBTOpenue, o6o0IIEHHE.

96 Pemenne pacueTHsIX U bubnnorexka [JOK
KAayeCTBEHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KITJI TermoBbIX qBUraTenei”

[ToBTOpEeHnue, 06061IEeHNE.

97 Peuienne pac4eTHbIX U bubnuoreka [IOK
Ka4eCTBEHHBIX 3a/a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexkTpoycTaHoBOK"

[ToBTOpenue, 060061IeHNE. Bubmorexa [IOK

98 JlaboparopHbie pabOTHI IO KypCy https://m.eds0o.ru/ff0c2c52
"CBeToBbI€ sIBJICHUS" — '

99 [ToBTOpenue, 0606menue. Pabora bu6nmoreka [JOK

C TEKCTaMHU 10 TeMe ""3aKOHBI

https://m.edsoo.ru/ff0c2d6a



https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0c223e
https://resh.edu.ru/subject/28/9/
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

COXpaHEHHUs B MEXaHHUKe"

[ToBTOpenue, 0600meHue. PaGoTta

bu6mmoreka [IOK

100 c TCKCTaI‘\:II/I o TeMe "Koiebanus 1 0 hitps://m.edsoo.ru/ff0c2e82
1 BOJIHBI

101 crexommmmoronc 'Croromse | 1 0 Butmorexa LIOK

" https://m.edso0.ru/ff0c3044

SABJICHUS

102 | crescvamn o neme Kommann | 1 0 Butmorexa PIL

N https://resh.edu.ru/subject/28/9/
U sijepHas Gu3nka
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOT'PAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/subject/28/9/

YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» ®usuka, 8 kiacc/ [epeimkua A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBermenner
» dusuka, 9 xknacc/ [epeimkun .M., I'yrhuk E.M., UBanoB A.U., [TlerpoBa M.A.,
AxuunonepHoe obmiectBo «M3narensctBo «IIpocBemenue»
» dusuka: 7-# kiacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kinacc/ [lepeimkun .M., Banos A.U.,
AxuunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

1. JIykamuk B.1. CoopHuk BompocoB u 3a1a4d o ¢pusuke. 7-9 k1. — M.: [Ipocsemenue, 2014.
2. Mepeimkun A.B. Coopuuk 3anau no ¢usuke. 7-9 k. — M.: Dk3ameHn, 2014.
3. BonkoB B.A. Tectol o pusuke: 7-9 k.- M.: Bako, 2014

METOJUYECKHUE MATEPHUAJIBI JJI5S1 YYUTEJISL
1. CO0pHHMK HOpMATHBHBIX JOKyMeHTOB. ®u3nka. PenepanbHbI KOMIIOHEHT
rocynapcTBeHHoro cranaapra. @enepanbhblil 6asucHslil mian. Cocrasutenu: 2./1. /lnenpos,
A.l'. Apkanpes, - M,: [Ipoda, 2004.;
2. ITporpammsl i 0011e00pa3oBaTeNnbHbIX yupexaeHuit: Pusuka. ActpoHomus. 7-11 ki
Cocr. 0. U. luk, B. A. KopoBuH. — 2-¢ u3n., ucnp. — M. : JIpoda, 2001.
3. [lepoikun A.B. ®usnka-8 — M.: Jlpoda, 2014;
4. lepeimkun A.B., I'yrauk E.M. @uzuka-9 — M.: [Ipoda, 2014.
5. Jlykammk B.J. COopHHK BOIIpOCOB U 3aj1a4 1o ¢pusuke. 7-9 ki1. — M.: [Ipocsemenue, 2014.
6. Ileppimkun A.B. Coopuuk 3aaa4 no ¢pusuke. 7-9 ki. — M.: Dk3amen, 2014.
7. Kupuxk JI.A. ®u3uka-8. Pa3HOypOBHEBBIE CAMOCTOSTENbHBIE U KOHTPOJIbHBIE PA0OTHI. — M.:
Wnexkca, 2014
8. Kupuk JI.A. ®usuka-9. Pa3HOypOoBHEBBIE CAMOCTOSTENBHBIE U KOHTPOJIbHBIE Pa0OTHI. — M.:
Hnexca, 2014.
9. BonkoB B.A. Tectsl o pusuke: 7-9 k.- M.: Bako, 2014

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://resh.edu.ru/subject/28/7/

https://resh.edu.ru/subject/28/8/

https://resh.edu.ru/subject/28/9/
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