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HOACHUTEJBHAS 3AIIUCKA

[Tporpamma 1o gu3uKe Ha ypoBHE OCHOBHOI'O 00IIIero 00pa3oBaHus COCTaBJIEHA HA OCHOBE
MOJIOKEHUH W TpeOOBaHWN K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHOn
paboueii mporpammsl BoctiuTanus U Konnenuuun npenogasanus yueOHoro npeamera « Dusznkay.

[Tporpamma 1o gu3uKe Ha ypOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTaBICHA HA OCHOBE
MOJIOKEHUH U TpeOoBaHMIl K pe3ylbTaTaM OCBOEHMS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yueToM deaepaabHON
paboueii mporpaMMbl BOCIIUTaHUS U KOHIENIIUY TpenoaBanus yuyeOnoro npeamera « Dusznukay.

Copneprkanue IporpaMMsl 10 (pr3KKe HarpaBIeHO Ha POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
rPaMOTHOCTH O0YYaIOUIMXCsS U OPraHU3alUi0 U3ydeHHs] (PU3UKU Ha JIeATEIbHOCTHONW OCcHOBE. B
nporpaMMe Mo (U3MKEe YYHUTHIBAIOTCA BO3MOXHOCTH Y4eOHOro MpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k niuaHUpyeMbIM JMYHOCTHBIM U METAIIPEIMETHBIM pe3ysbTaTaM
0o0ydeHHs, a TaKXKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[IporpamMma mo (u3mMKe ycTaHaBIMBAET paclpeiesieHne y4eOHOTro marepuana Mo rojaam
oOydeHus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO [OCIEI0BATEbHOCTh H3yUCHUSl TEM,
OCHOBaHHYIO Ha JIOTMKE Pa3BUTUS IPEIMETHOIO COJAEPKAaHUS U yUeTe BO3PACTHBIX 0COOEHHOCTEN
oOyyJaroumxcsi.

[Tporpamma 1o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHUs METOANYECKON MOMOIIH YYUTEIIO
B CO31aHUU paboyeli MPorpaMMBbI 10 y4eOHOMY MpEAMETY .

®dusnka SBISETCA CUCTEMOOOPA3YIOMIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (pH3MUECKHe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomMueld U Guandeckoil reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsieT HaumOojee sICHble OOpa3ibl MPUMEHEHHs HAy4YHOrO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 TMaBHBIX 337ad (pU3NYECKOro 00pa3oBaHUS B CTPYKType oOuiero oopazoBaHuUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOM TIpaMOTHOCTM M HHTepeca K Hayke Yy
00y4aronuxcs.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJIAJIEHUE CIEAYIOINUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHI €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

® HAy4YHO OOBSCHSATH SIBJICHUS,

® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O MCCIIEI0BAHNUS;

® HHTEPHPETUPOBATH JaHHBIE U UCIIOJIB30BaTh HAyYHBIE TOKA3aTENbCTBA JIJISl IOJTYyUEHUS

BBIBOJIOBY.
[lenn usyueHuss (U3MKUM HAa YpOBHE OCHOBHOIO OOIIET0 OOpa30BaHUS ONpPENEIECHBI B
KOHIICTIIUM TpernojiaBaHus ydeOHoro mnpeaMera «Pusnka» B 00pa3oBaTeIbHBIX OpPraHU3aIUSIX
Poccuiickoit @enepannu, peaqu3yromux OCHOBHbIE 00111e00pa3oBaTeIbHbIE IPOTPAMMBI.
[enu nzyyenust pU3uKu:
e npuoOpeTeHHe HHTepeca W CTpeMJIeHHS OOydYaloIUXCsl K HayuyHOMY H3YUYEHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIECHUNH O HAYYHOM METOJA€ TMO3HaHHA U (OpMUPOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPY>KAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUS] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHe NPEACTABICHUN O POK (GUUKHU JIJIS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;



® Dpa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyayumeid mnpodeccunoHanbHON
JeSATeTLHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K JaJIbHEHIIIEMY 00YYEHHUIO B 3TOM
HaTPaBIICHUU.

JocTmwkeHnne STHX Ieneil mporpamMmbl 10 (M3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus 00eCIIEUNBACTCS PEIICHUEM CIISAYIOIINX 3a/1ay:

e TpHOOpPETeHHE 3HAHWK O JHUCKPETHOM CTPOEHHUM BEIIECTBA, O MEXAHMYECKHX,

TEIJIOBBIX, DJIEKTPHUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;
e TpHOOpPETECHHWE YMEHUW OINHCHIBATh W  OOBSICHATH (U3HUYECKHUE SBJICHUS C
WCITOJIb30BAaHUEM ITOTYyUYEHHBIX 3HAHUH;
® OCBOCHHE METOJOB PCIICHUS MPOCTEHIIMX pACUETHBIX 3a]a4 C HUCIOJIb30BaHUEM
(bU3UYECKUX MOJIEICH, TBOPUYECKUX U TPAKTUKOOPHEHTUPOBAHHBIX 3a71a4,
® pa3BUTHEC YMEHUW HaONIONaTh TMPUPOAHBIC SBICHUS W BBINOJHATH  OIBITHI,
nabopaTopHble PabOTBI M AKCIIEPUMEHTAJIbHBIC WCCICIOBAHUS C HCIOJIb30BaHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOGHHE IMPHEMOB pabOTHl ¢ HHPOpPMANUEH (PHU3MUECKOTO CONEP)KAHMS, BKIIOYAS
WH(GOPMAIIMI0O O COBPEMCHHBIX JOCTIDKEHUSX (U3UKH, aHAIU3 W KPUTHYECKOE
OIICHUBAaHHE MH(POPMAIIHH;
® 3HAKOMCTBO cO chepaMu nMpodhecCHOHATBLHON NeATEIHbHOCTH, CBI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JIOCTHKEHUAX (PU3NYECKON HAYKH.
OO111ee YyuCIIo0 YacoB, PeKOMEHIOBAHHBIX JJIs H3yueHusl PU3nKU Ha 6a30BOM ypoBHE, — 238
yacoB: B 7 kjacce — 68 yacoB (2 vaca B Helemo), B 8 kiacce — 68 yacoB (2 vaca B Henemo), B 9
kiacce — 102 gaca (3 gaca B HeeINIO).

[Ipenyaraempiii B mporpamme 1o (Qu3MKe MepeyeHb JIa0OpaTOPHBIX pPadOT W OIBITOB
ABIISIETCS PEKOMEH IaTEJIbHBIM, YUYUTEIb JIeaeT BHIOOP IMpU MPOBEACHUHU Ja00paTOpHBIX padoT U
OTIBITOB C YYE€TOM MHIUBUIYATBHBIX OCOOCHHOCTEH 00YJarOIIUXCS, CIIUCKA SKCIIEPUMEHTATLHBIX
3aJIaHuH, MpeJIaraéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMeHa 10 (PU3HKE.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC
®u3nka u eé poJib B IO3HAHNH OKPYKAKOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxnsl. PU3NYECKUE SBICHUSA: MEXAHUUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HpUOOPHI.
ITorpemnocTs U3MepeHuit MexayHapoaHas cucremMa eIHHMLI.

Kak ¢usuka u apyrue ecrtecTBeHHble HAayKH M3Yy4aroT NMpUponay. EcTecTBeHHOHayuyHBIH
METOJ IO3HaHMA: HaOJIOJeHUE, IIOCTAaHOBKA HAy4YHOIO BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(bU3NUECKUX SIBICHHUH C TTOMOIIBIO MOETICH

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue npubOpsl U IpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

npubopom.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue LEHbI JeIEHUS LIKAIbl U3MEPUTEIBHOTO NpHOopa.

W3mepeHune pacCTOSHUM.

3. UMsmepenue o0bEMa KUIKOCTU U TBEPJOTO TENA.
4. OrmpeneseHue pa3sMepoB MajbIX TEIL.
5. UsmepeHnne temmepaTypbsl NpU MOMOIIMA KUJKOCTHOTO TEPMOMETpPAa M JAaTUUKA

TEeMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE TUIOTE3bl: AAJBHOCTh MOJETA IIAPUKA,
MYIIEHHOTO0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.
ITepBoHauya/ibHBIE CBe/IeHUSI O CTPOEHUH BelllecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMNBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukenune yacTui] BemiectBa. CBSI3b CKOPOCTH JIBUJKEHUS YacTUIl C TEMIEpaTypoil.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOECHHME Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTayTnyeckux) Ted. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbix
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSTHUI
BOJIBI.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKEHHUS.

2. HaGmoaenue nuddysun.

3. HaOGmroneHue sBIIeHHH, OOBACHSIIONUXCS MPUTSHKEHUEM I OTTAJIIKMBAHWEM YaCTHUII

BELIECTBA.

Jlabopamopuvie pabomsl u onvimot.

1. Oruenka AuamMerpa aToMa METOAOM PsiIOB (C UcCToib3oBaHueM (hoTorpaduwii).

2. OmnbIThl O HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

J{BMKeHHMe U B3aUMOJeCTBUE TeJl.

Mexanunueckoe pABuxkeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHkeHHE. CKOpOCTb.

Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHHUH. Pacder myTu u BpeMeHU ABUKEHUSI.



SBnenne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHE Tesl Kak NpUYMHA W3MEHEHHS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa uMHepTHocTU Tena. I[lnotHocTh BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJT B €IUHUIE 00beMa BEIIeCTBA.

Cuna xak XxapakTepucTuka B3aumojeiicTBus Ten. Cuna ympyroctd M 3akoH ['yka.
H3mepeHnue cuiibl ¢ MOMOLIBIO TUHAMOMETpa. SIBJIeHHe TATOTEHHS U cuiia TsbkecTH. Cua TshKecTu
Ha pyrux mianerax. Bec tena. HeBecomocts. CnokeHue cuil, HalpaBIE€HHBIX IO OJHON HPSIMOM.
PaBnoaeiictByromias cuin. Cuna Tpenus. TpeHue CKOJIbXEHUs U TpEHUE MoKos1. TpeHue B npupoie
U TEXHUKE.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOrO JBUKEHMS Tea.

2. H3mepeHne CKOPOCTH NPAMOJIUHEWHOIO IBUKEHHUS.

3. HaOmroneHue siBI€HUS MHEPLIUU.

4. HabmroneHue N3MEHEHUs: CKOPOCTH MPH B3aMMOAEHCTBUU Tell.
5. CpaBHEHHE MacC 110 B3aUMOACUCTBHIO TEII.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOM.

Jlabopamopuwvie padbomut u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBIKEHHUS (LIapuKa B KMJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS M TaK Janee).

2. OmpexneneHue cpenHed CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa M0 HAKIOHHON
IJIOCKOCTH.

3. OmnpeaeneHue MIOTHOCTH TBEPAOIO TeA.

4. OnbITHl, AEMOHCTPHUPYIOLINE 3aBHUCUMOCTh pacTsKeHHS (AedopMariuin) MpyKUHBI OT
MPUIOKEHHOM CHIIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

JlaBJjieHre TBEPIABIX TeJl, dKMAKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbILICHHS U YBEIMUYCHHS JaBiieHus. [laBneHue ra3a. 3aBUCUMOCTh
JIaBJIEHU ra3a oT o0beMa, Temrneparypsl. [lepenaya napneHus TBEpAbIMH TEJIAMU, KUIKOCTSIMU U
razamu. 3akoH [lackans. [THeBMaTHueckue MallMHBI. 3aBUCUMOCTb JABJICHMS >KUJIKOCTH OT
ryounsl.  [wppocratmueckuit  mapagokc. CooOmatomuecss cocyasl.  ['mapaBianueckue
MEXAHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAaHUS BO3IyIIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
aTMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpPHOTO JaBJICHHUS.

JleiicTBuE XUIKOCTH U ra3a Ha MOTpy»KEHHOE B HUX Telo. BriTankuparomas (apxume1oBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBI.

Ilepenava naBieHMs )KUIKOCTBIO U Ta30M.
Coobmaronmecs: CoCy/sl.

I'mppaBnnueckwnii npecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

ouhswWwNPRE

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOrpyKEHHON dYacTH Tela M
IIJIOTHOCTHU KUIKOCTH.
7. PaBeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITCCHEHHOM KMIKOCTH.



8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IOTPY>)KEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJA U KUIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpyXKEHHOM B JKUKOCTb
YacTH TeJa.

2. OmnpeneneHue BbITAJIKUBAIOUIEH CHJIbI, JEHCTBYIOIIEW HA TeNO, MOTPY>KEHHOE B
JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOLIEH HA TEJIO B AKUJIKOCTH,
OT Macchl TeJna.

4. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIbI, IEUCTBYIOIIECH Ha
TEJIO B )KHMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHHE JIOAKW M OIpEAeleHHe €€
rPy30MO0ABEMHOCTH.

PaGoTra u MoOIHOCTH. DHEprus.

Mexannueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, O0J0K, HaKJIOHHAsI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeneHue mnpaBUia paBHOBECHS pbluara K OJOKy. «3070TO€ TMPaBUIIO» MEXaHUKU.
Koaddument nonesnoro neiicteus (ganee — KI1J[) mpocteix mexanuzmoB. [IpocTbie MexaHU3MbI
B OBITY U TEXHHUKE.

Mexanunueckas sHeprus. Kunetnueckas 1 nmoreHuuaibHas sueprus. [IpeBpaiienue o1HOro
BHJIa MEXaHUYECKOM SHEPTUU B APYroil. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenue paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Teia IO

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHUS pblyara.

N3mepenne KII/] HakTOHHOM IITOCKOCTH.

w

4. W3yueHue 3aKOHA COXPAHCHUS MEXaHUYECKON YHEPTHH.

8 KUIIACC
TenjioBble SIBJICHHS.

OcHOBHBIE [TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUH CTPOEHNUs BellecTBa. Macca u
pa3Mepbl aTroMOB M MoJieKyJd. OmbIThl, MNOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETHUYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauyumBaHWE M KanWUIApHbIE siBlieHUs. TeroBoe
pacUIMpeHne U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABM)KEHHUS YacTHIL.
BryTtpennss saeprus. CriocoOsl H”3MEHEHHsI BHYTPEHHEH YHEPTUHN: TeTUIONEpe1ada U COBEpIICHNE
paboThl. Buasl Temonepenayu: TEMIOMPOBOAHOCTD, KOHBEKIIUS, N3JTyUCHHE.

KomnuecTBo TemnoTel. YenbHas TEIUIOEMKOCTh BeIIeCTBA. TemaooOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAITTMYECKHX
BEIIECTB. YeNbHas TemioTa IuiaBieHus. IlapooOpa3oBanme u KoHueHcanwus. Mcmapenue.



Kunenune. YnenpHas Teruora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMoc(hepHOTro JaBICHMS.
BnaxunocTe Bo3ayxa.
DHeprus TOTUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSI.
[Tpunnuner pabotel TeruoBbix auratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATENIH U 3aLIATA OKPYKAOUIEN CPEBI.
3aK0oH COXpaHEHUs U IPEBPAILICHHS PHEPTUHU B TEIIOBBIX MPOLIECCaX.
Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JBHYKEHUS.
Hab6mronenue nuddys3un.
HabGntonenue siBiieHnit CMauyMBaHUs U KalTWJUISIPHBIX SIBJICHUH.
HabGntonenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTypshl.
Bupl Temonepenayn.
Oxutax/ieHre Mpu COBEPIIEHNUU PabOTHI.

W Nk wWwNE

Harpepanue npu coBepiieHNN padOThl BHEIIHUMU CUJIAMHU.
. CpaBHEeHHE TEMIIOEMKOCTEN Pa3JINYHBIX BEILECTB.
. HaGmroienue kunexus.
. HaGmroienue noctostHcTBa TEMIIEPATYphl P TUIABJICHUU.
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13. Moaenu TerOBbIX JBUTATEIICH.

Jlabopamopuwvie padbomut u onvimol.

1. OnbIThI O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO MIPUTSIKEHUSL.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

3. OmnbIThl IO HAOMIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TET.
4. OmpeneneHue AaBleHUs BO3ayxa B OajsioHE MITIPHIIA.
5. OneITBl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0bémMa u

HarpeBaHus WINA OXJIaKICHUSI.
6. IlpoBepka rumoTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TeMIIEPATYpHl.

7. HaOmoneHne m3MeHeHHs BHYTPEHHEW SHEpruM Tela B pe3yJibTaTe Tersonepeadd u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBjIeHUS TEIII00OMEHA IPU CMELIMBAHUM XOJIOIHOM U ropsiuei BOABI.

9. OmnpeneneHue KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOOOMEHE C

HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenienenye yieabHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoiiecca UCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3/IyXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IJIABICHUS JIbJA.

DJIeKTpHYeCKHe 1 MATHUTHBIE SIBJICHHS.

Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsAa0B. B3aumozeiicTBre 3apsKEHHBIX Tell.
3akoH KyrnoHa (3aBUCMMOCTB CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJl OT BEJIMYUHBI 3apsSA0B U
paccTOSTHUS MEX]Ty TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nekTpuueckoro nosst. lIpuHnun cynepno3unuu
IIEKTPUYECKUX TOJIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIM 3ieKTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DNEKTPUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHMS JJIEKTPUUECKOr0 TOKa. McTOuHMKH
MOCTOSTHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUH TOK B )KMJIKOCTSAX U razax.

Onexkrpuueckasd uenb. Cuna Toka. JnekTpuyeckoe HampsbkeHue. ConpoTHuBIEHHE
MPOBOJIHUKA. YIeIbHOE COMPOTUBIEHUE BemlecTBa. 3akoH Owma g ydacTKa LEMH.
[TocnenoBarenbHOE U MapaJUIEIbHOE COCTUHEHUE TPOBOHUKOB.

PaboTa 1 MOIIHOCTE 37eKTpUYecKOoro Toka. 3akoH [koynsa—JIeHma. DnekTpudeckue menu
U TIOTPEOUTENH ICKTPUUIECKON dHEPTUH B ObITY. KOpOTKOE 3aMBbIKaHHE.

ITocTrosHHBIE MarumThl. B3amMogeHcTBHE ITOCTOSHHBIX MArHMTOB. MarumTHOE TIOJIe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
3JIEKTPUYECKOro ToKa. [IppuMeHeHue 3JIeKTpOMarHuToB B TEXHUKE. J[eiCTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBUrareilb IOCTOSHHOTO TOKa. Mcrmonb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanesd. SBieHue 3neKTpoMarHuTHOM  uHAyKuuu. IlpaBuno Jlenna.
Onekrporenepatop. CrnocoObl TOMyYEHUS JIIEKTPUYECKOW SHEPruu. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tell.

JIBa poa aIEeKTpUUYECKUX 3aps/IOB U B3aUMOJICHCTBUE 3apsSHKEHHBIX TEJl.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOMNA.

DIIEeKTPOCTATUYECKAsT MHYKIIUS.

3aK0H COXpaHEHUs MMEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHNKY MOCTOSTHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

W Nk WDNE

. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
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. "'a30BBbIi1 pazps.

. U3MepeHue cuiibl TOKa aMIIEpMETPOM.

. I3MepeHue 3JIeKTpUYECKOro HaINPsKEHUS. BOJIBTMETPOM.
. Peocrar u marazus cOnpoOTUBIIEHUN.

. BzanMoelicTBue MOCTOSSHHBIX MAarHUTOB.

e
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. MO)IeJ'II/IPOBaHI/Ie HEBO3MOXXHOCTHU pa3aACICHUA ITOJTOCOB MarHura.

=
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. MO)IeJ'II/IPOBaHI/Ie MAarduTHBIX ITOJIE€H TOCTOSHHEIX MAarHUTOB.
. OnbIT Opcrena.

. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.

. JleficTBMe MarHUTHOTO TOJIL HAa MPOBOJIHUK C TOKOM.

. DNeKTpoABUTaTEIb MOCTOSIHHOTO TOKA.
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. UccnenoBanue siBJIEHUS 2JIEKTPOMATHUTHON MHAYKIUH.

N
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. OnerTer @apanes.

. 3aBHCUMOCTH HAMPABJICHHS HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUSI.
25. DieKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimot.

1. OnpIThI O HAOTIOJEHUIO SJIEKTPU3ALUU TeJl MHAYKLIHEH U IPU CONTPUKOCHOBEHUHU.

N
IS



HccnenoBanue AeHCTBUS 3JIEKTPUYESCKOTO OISl HA TPOBOIHUKU M IUAJICKTPUKH.

COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u peryIupoBaHue CHIIbI TOKA.

M3mepenue u peryJimpoBaHue HAPSHKESHHSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIIETO Yepe3 PEe3UCTOP, OT COMPOTUBIICHUS

pEe3KCTOpa U HATIPSHKEHHS Ha PE3UCTOPE.

7. OnbIThl, JIGMOHCTPUPYIOIIME  3aBUCHMOCTH  AJIEKTPHUECKOTO  COMPOTHBIICHUS
IPOBOHHUKA OT €r0 JJTHHBI, IJIOIIA U TOMIEPEUYHOr0 CCUCHHS U MaTepHrara.

8. TIpoBepka mpaBuiia CI0KEHHsI HAMPSHKEHUN TIPH MOCIICA0BATEIbHOM COSTUHEHUH IBYX
PE3HCTOPOB.

9. TIpoBepka mpaBuiia Ui CHJIbl TOKA MPU MAPAJUICIIEHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenue padoThl JIEKTPUYECKOTO TOKA, HIYIIEr0 Yepe3 pe3rucTop.

owukswN

11. OnpeneneHne MOIHOCTH IEKTPUYECKOT0 TOKA, BbIIEISIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HITYIIETO YEPE3 JIAMIIOUKY, OT HANIPSKEHUs Ha
HEH.

13. Onpenenenne KI1/] narpeBarens.

14. MccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHne MAarHUTHOTO TIOJS TOCTOSIHHBIX MAarHUTOB NpU WX OOBEIUHEHUU U
pa3leNeHuN.

16. MccnenoBanue JENCTBUSA DJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OneIThI, IEMOHCTPUPYIOLUE 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUS KaTyLIKU ¢ TOKOM U
Mar"ura oT CHJIbl TOKAa U HAaIIPaBJICHUS TOKA B KaTyLIKE.

18. M3ydeHue neicTBUsI MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3yyeHue padboThl AIEKTPOABUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON yCTaHOBKH.

21. OnbITEl 110 MCCIEOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLIHMH: HCCIEIOBAaHUE
VU3MECHEHUN 3HAYEHUs U HAIlIPaBJICHUSA UHIYKIMOHHOIO TOKA.

9 KUIACC
Mexann4yeckue siBJIeHHS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TIpsiIMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE IBWXEHHE MO OKPYKHOCTH. [lepuon m wactora obOpamieHus. JluaeiHas u
yIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuia TPEHHS CKOJIbKEHUS, CUja TPEHHS
MIOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopocts. HeBecOMOCTh 1 Meperpy3Ku.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKPEINIEHHON OCBIO BpauieHuss. MomeHT cuibl. LIeHTp TskecTH.



Nmnynbe Tena. M3menenne mmmyisibca. UMmynbe cuiibl. 3aKOH COXPAHEHUsI MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.
Mexannueckass paboTa U MOIIHOCTh. PaboTa Cull TsOHKECTH, YNpyroctd, TpeHus. CBs3b

OHEPIUuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TEJia, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

[TorenuuanbHas sHEPrUs cxaroi npykuuel. Kunernueckas sneprus. Teopema 0 KUHETHYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HaGmroeHue MeXaHU4eCKOro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHME IyTE€H W TPACKTOPUM JBUKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
Pa3HBIX TeJl OTCUYETA.

3. UH3MepeHHe CKOPOCTH U YCKOPEHHUS IPSIMOJIMHEUHOTO JABUKECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTI'O JIBUKCHUS.

5. HaGnronenue qBukKeHHs Teja M0 OKPY>KHOCTH.

6. HaOmronenune MexaHHMUECKUX SIBICHUH, MPOUCXOIAIINX B cUcTeMe 0TcUETa « Tenexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENFHO KaOuHeTa (PU3HKHU.
3aBUCUMOCTh YCKOPEHHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBL.

8. HalOmroneHue paBeHCTBa CUJI IPU B3aUMOJAECUCTBUH TEIL.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya ummnyJsibca Mpu B3aUMOJICUCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOACHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa [IPU HEYIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUM.

14. Habmro1eHue peakTUBHOI'O JIBH)KEHUS.

15. CoxpaHeHHe MEXaHUYECKOM SHEPrUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHHE MEXaHUYECKOW PHEPIUH IIPH IBUKEHUH TeJIa MO IEHCTBUEM MPY>KUHBI.

Jlabopamopuwie pabomsl u onvimot.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roOHa U JaJbHEHIIEr0o paBHOMEPHOTO ABM)KEHHUS
[IapUKa WIH TEIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHUs IapUKa I0
HAKJIOHHOM INTIOCKOCTH.

3. OmpezneneHue yCKOpEHHUs Tella NpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOH
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIB)KEHUU 0€3
Ha4yaJIbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciiy MpU PaBHOYCKOPEHHOM JIBKEHUH 0€3 HayaJlbHOW CKOPOCTH
IIyTH OTHOCSTCS KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. HccnenoBanume 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JTaBJICHMSL.

7. Omnpenenenue Kod3PpPHUINEHTA TPEHUS CKOIBKEHHUS.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHsS MpPU PABHOMEPHOM JBHJKEHUU Tella 110
TOPU30HTAIIBHON TOBEPXHOCTH.

10. Onpenienenne pabOTHl CHIIBI YIPYTOCTH TNPHU MOABEME TIpy3a C HCIOIb30BaHHEM
HETOABMKHOTO U TMOABHKHOTO OJIOKOB.

11. 3yueHune 3aK0HA COXPAHEHUS SHEPTUH.



MexaHnnuyeckue KoJaeOaHUsI M BOJHBI.

Konebarensnoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CBolicTBa MeXaHM4ECKUX BOJIH. [IposiosbHbIE 1 MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. MIHGpa3ByK U ynbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue KoeOaHuii Te Mo JSHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
2. HaGnronenue koneOaHui Tpy3a HA HUTH U HA TIPYKHUHE.

3. HaGmronenue BBIHYKICHHBIX KOJICOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOAOJIBHBIX U ONEPEUYHBIX BOJIH (Ha MOJEINN).

5. HaGnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKycCTHYECKHIl pe3oHaHC.
Jlabopamopuwvie padbomut u onvimol.
1. OmnpeneneHue 4acToThl U Ieproia KoiaeOaHU MaTeMaTHYECKOr0 MasgTHHKA.
2. OmnpezneneHue 4acTOThl U Ieproja KoiaeOaHUi NpyKUHHOIO MasiTHUKA.
3. MHccnenoBanue 3aBUCHUMOCTH INEepHOAa KojeOaHHWM MOABELIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. HccrnenoBaHue 3aBHCUMOCTH IEPHOJA KOJEOAHUH MPY)KMHHOTO MAasSTHHUKA OT MacChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH IepHOAa KOJIEOAHUH TIpy3a, MOABEIIEHHOIO K HHUTH, OT
Macchl Ipy3a.
6. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD EpH0/1a KOoJeOaHU ! MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/IeHuUs.
DJIEKTPOMATrHUTHOE I10JI¢ U 3JIEKTPOMATHUTHBIC BOJIHBI.
DNEKTPOMarHUTHOE MoJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. llIkana 31eKkTpoMarHuTHbIX BOJIH. Vcrionb3oBaHue 3J€KTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. V3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.
CBeToOBBIE SIBJICHHS.
JlyueBas monenb cera. Vcrounuku cera. lIpsMonuHeliHoe pacnpocTpaHEHHUE CBeETa.
3armenus Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpa)KE€HUs CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEee OTpakeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKHUX CBETOBOJAAX.
Jlunza. Xox myuedt B nuH3e. Onrtuyeckas cucrema ¢oToamnmnapara, MHUKpPOCKoNa H
Teneckona. ['a3 kak onTudeckas cucreMa. bin3opykocTs U 1aibHO30PKOCTb.
Paznoxenne 6enoro csera B ciektp. OnbiTel HptoToHa. CliokeHue CrieKTpaIbHBIX [[BETOB.
Hucniepcus ceera.



Hemoncmpayuu.

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonyuyenne n300paxkeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.

ONTUYECKUN CBETOBOJI.

Xon stydeit B coOuparomiei JuHse.

Xox Jydeil B paccenBarole JIMH3E.

[Tony4yenue n300paKeHUi C MOMOIIBIO JIHH3.
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. IIpunnun neiictBus ¢oToannapara, MUKPOCKOIA U TEJIECKOIA.
10 Mopens riasa.
11. Pa3nosxeHue 6enoro cBeTa B CIEKTP.
12. Ilomy4enue Genoro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie padbomut u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJla OTPaKeHUsI CBETOBOTO JIyya OT yTIJla NaJeHUsl.
2. H3yueHue XxapakTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOIO JIyda OT yIJla MaJeHUs Ha
TPAHULE «BO3AYX—CTEKIION.
[Tomrydenue n300pakeHUl ¢ TTOMOIIBIO COOMPAIOIICH JTUH3EI.
Onpenenenne (OKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIICH JTNH3BI.
OMBITHI O PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITHl MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU WX HAOIIOJACHUU Yepe3 IIBETOBBIC
(UIBTPBIL.
KBaHTOBBIC sIBICHHS.

OmneiTel Pesepdopna u nnanerapuas moaens aroma. Mogens atoma bopa. Mcnyckanue u
MoTJIoNIeHHe cBeTa aToMOM. KBaHThI. JInHeyaThie CIEKTPHI.

PagmoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJpa.
Hyxnonnas wmonens aromHoro sigapa. M3otomsl. PaanoaktuBHble TmpeBpainenus. Ilepuop
noJypacrnaaa aTOMHBIX sJIep.

SnepHble peakiyy. 3aKOHbI COXPAaHEHUs 3apsiI0BOIO M MAacCOBOIO YHUCEI. DHEPIHUs CBA3H
aTOMHBIX s7ep. CBsA3b Macchl M dHepruu. Peakiuu cunTes3a u nenenusd saep. Mcrounuku sHeprun
ConHua u 3B€31.

Nowus

Snepnas sHepreTuka. JIeMCcTBUA paguOAKTUBHBIX U3JIy4YE€HUHN Ha )KUBbIE OPTAHU3MBI.
Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HHUS U TIOTJIOIIECHHUS.

2. CrhexTpsl pa3aM4HbIX Ia30B.

3. CnekTtp Boaopoaa.

4. HaGmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3TYyUEHUH.

Perucrpanus u3nydyeHus: NpUpOIHBIX MUHEPAJIOB U MPOYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1. Habmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JTy4EHUS.

2. HccnenoBanue TPEKOB: W3MEpPEHUE SHEPTUM YAaCTUIIBI 1O TOPMO3HOMY NyTH (TIO
¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTENIBLHO-00001IIAOLINIT MOLYIb.



[ToBTOpHUTENTEHO-0000IIAOIIHI MOYJTb TIPETHA3HAYCH JJISI CHCTEMAaTH3aIui U 0000IICHHS
MPEIMETHOTO COACPIKAHMSI M OTBITA ACSITEITLHOCTH, IPUOOPETEHHOTO MTPH U3YYEHUH BCETO Kypca
bu3KKY, a TakKe I MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY O (pHU3UKe IS
00yyJaronuxcs, BEIOPaBIINX 3TOT y4eOHBIN MpeIMeT.

[Tpu n3y4yeHnu JTaHHOTO MOYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI ACSITEILHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCSA JOCTHIXKEHHE TMPEAMETHBIX ¢ METallpeIMETHBIX
IUTAHUPYEMBIX Pe3yJlbTaTOB OOy4eHHs, (QOpPMHUPYETCS €CTeCTBEHHOHAYYHAas] T'PaMOTHOCTH:
OCBOEHHUE HAyYHBIX METOJIOB UCCIIEIOBAHMS SBJICHUMN IPUPOABI U TEXHUKHU, OBJIa/ICHUE YMEHUSIMU
O0BACHATH (PU3NUECKHE SBJICHUS, IPUMEHAS MOJyYeHHbIC 3HAHUS, pelaTh 3a/1a4d, B TOM YHUCIIE
KaueCTBCHHBIC M KCTICPUMEHTAIIbHEIE.

[IpuHIMIINAIBHO NeATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia pealusyercs 3a C4€T TOoro,
4yTO 00y4aroIIMecs BHIMOIHIIOT 33aHHsI, B KOTOPBIX UM MpEJiaraeTcs:

Ha OCHOBE IMOJIYYECHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHATH (U3NUECKUE SBICHUS
B OKpPY’KarolIeH MPUPOAE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSCHSATH HAYYHBIE OCHOBBI HanboJiee BaKHBIX TOCTH)KEHUN COBPEMEHHBIX TEXHOJOTHIA,
HaIpUMep, MPAKTUIESCKOTO MCIIOIH30BAHMS Pa3IMYHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHISI K COXPAHCHHSI BCEX M3BECTHBIX BUJIOB SHEPTHUH.

Kaxgas u3 TeM JaHHOTO MOAYJS BKIIOYAET JKCIHEPUMEHTAIbHOE HCCIIEOBaHUE
obobmaromiero xapakrepa. Moaynb 3aBepiiaeTcsi IpOBECHUEM IUarHOCTUYECKON U OI[EHOYHOU
paboThI 32 Kypc OCHOBHOT'O O0IIIero 00pa3oBaHMs.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne QU3NKK HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsA HAINpPaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynpraTe u3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOTO 00Imiero oOpa3oBaHUS Yy

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTPUOTHYECKOT0 BOCTIUTAHUSA:

- MPOSIBJICHUE UHTEpPeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (Qu3ndecKon
HayKH;

- [ICHHOCTHOE OTHOIIICHUE K JOCTH)KCHUSM POCCUHCKHUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4Y4aCTHUIO B O6CY)K[[€HI/II/I OGH.ICCTBGHHO S3HAYNUMBIX U 3THYCCKUX
po0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

- OCO3HAHHUEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX MTPHUHIIUIIOB B ACATCIIbHOCTHU y‘-IéHOFO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

- BOCIPHSTHE ICTETHMUECKUX KadyecTB (PU3MYECKON Hayku: €€ TapMOHMYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaYKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

- pa3BUTHE HAYYHOU JTHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH,

5) popmupoBaHus KyJbTYPbI 310POBbSI U IMOUMOHAJIBHOTO 0JIArONOTYYHsI:

- OCO3HaHHE [IEHHOCTH 0€30MacHOr0 00pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BKHOCTH TIPaBUJI O€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA IOPOrax, C IJIEKTPUUSCKUM U
TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- chopmMHpOBaHHOCTH HaBbIKa pehIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMUOKY M TaKOTO ke
MpaBa y Ipyroro 4eJoBeKa;

6) TpynoBOro BocnuTaHus:

- aKTUBHOE Y4YacTHe€ B PEUICHHH MPAaKTHUECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHM3alliH, TOPOAa, Kpasi) TEXHOJIOTUYECKOU U COIIMAIbHOM HANIPaBIEHHOCTH, TPEOYIONINX
B TOM 4HCIIe U GU3HUECKUX 3HAHUIA,

- UHTEpeC K MPAKTUYECKOMY H3yUEHUIO Ipodeccui, CBI3aHHbIX C PU3NUKOM;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHUS:

- OpHUEHTalMsl Ha MPUMEHEHHe (QU3NYECKUX 3HAHUU Ui pelieHus 3aaad B 00JacTu
OKPY’KaIoIlIeH cpe/ibl, INTAHUPOBAHUSI IOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIEICTBUI s
OKPY’KaloIlleH cpepl;

- OCO3HaHHe MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEeM U MyTel UX PelIeHus;

8) ajanTannu K N3MEHSAIIHUMCS YCJIOBHAM COLMAIBLHON 1 MPUPOAHOH Cpe/bl:

- TOTPeOHOCTH BO B3aMMOJCHCTBHUM TIPU BBINOJHEHUUW HCCIENOBAHUNH U TMPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

- MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO NEATETbHOCTh;

- TOTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYIHpPOBATH HUICH,
TIOHATHS, THIIOTE3bI O (bPISI/I‘IeCKI/IX O6T)eKTaX " SABJICHUAX

- 0co3HaHue Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- INTAHUPOBAHNE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (DM3NYECKUX 3HAHUM,



® - CTPEMIICHHUC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa N DKOHOMHMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHﬁ;

® - OLEHKA CBOMX JACUCTBUH C Yy4YETOM BIMSHUSA HA OKPYXKAIOLIYK CpEeAy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEICTBUH.

METANPEJIMETHBIE PE3YJIbTATBI
B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi OynyT chOpMUPOBAHBI MeTamnpeAMeTHbIe Pe3yJbTaThl,

BKJIIOYAIOIME [103HABATEIbHBIC YHHBEpCAJIbHbIE Y4YeOHBbIC JEUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIC IEHCTBHS, PETYIISTUBHBIC YHUBEPCATIbHbBIC YUeOHbIC IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jioruyeckue eiicTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUM);
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(PUKALUK, OCHOBaHUS AJs1 00001IeHus
U CPaBHEHUS;

BBISIBJISITH 3AKOHOMEPHOCTU U IIPOTUBOPEUYMS] B pPacCCMAaTPUBAEMBbIX (PaKTax, NaHHBIX U
HaOJII0ACHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBIICHUSIM;

BbIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3W IIPpU H3YUCHUH (1)I/I3I/I'~I€CKI/IX SIBJICHUN U
IPOLIECCOB, JIeJIaTh BBIBOABI C HCIOJIB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO?;aKJIIO‘IeHI/Iﬁ, BbIABHUI'aTh T'NIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘~ICCKI/IX BCJIMYHH,
CaMOCTOSITENILHO BEIOUPATH CIIOCO0 pemieHns yueOHoi (pru3ndeckoi 3a1aun (cpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp HamOoJee MOIXOAAMIETO C Y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBbIe ucciaenoBareanLcKue AeliCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIHCKII HHCTPYMEHT MTO3HAHNUS,

MPOBOAMTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OTIBIT, HECTIOXKHBIA (DU3HUECKUN
AKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHUE (PU3UUECKOTO SIBICHUS,

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, MOTYUYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh 0000IIEHUST U  BBIBOJABI 1O  pe3yJibTaTaMm
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlajbHEHIIIee pa3BUTHE (HU3HUUYECKUX MPOIIECCOB, a TAKXKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IMOUCKE U OTOOpe
uH(pOpMallMK WIK JaHHBIX C YUETOM IpeaIoKeHHON yueOHOoM (pusnueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOopMy NpeAcTaBieHUs HH(opManuu u
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOXKHBIMU CXeMaMH, AuarpaMMmamH, HHOU
rpaduKoil 1 UX KOMOMHALUAMHU.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:



B XO0JI€ OOCYXIEeHHUS Y4eOHOro maTepuaia, pe3yiabTaTOB JIA0OPATOPHBIX pPaboOT W
IIPOEKTOB 337aBaTh BOIPOCHI MO CYILIECTBY 00CYK1a€MO TEMbl M BBICKa3bIBATh HJIEH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep )KaHnue OJIaroXeNaTeIbHOCTH OOIICHNUS;
COMNOCTABJIATH CBOM CYXJICHHS C CYXICHMSIMH JPYTHX YYaCTHHUKOB JHAJIOra,
00HapyXUBaTh Pa3Iuyle U CXOIACTBO MO3UIIM;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBIATh  PE3yNbTAaThl  BBIMOJHEHHOTO  (DM3MYECKOrO  OMbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMATH ¥ UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHON M MHAUBHUIYIbHON pabOThI pu
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

MPUHUMATh LEJIU COBMECTHOM JIE€SITEIBHOCTU, OPraHU30BBIBATH JACHUCTBUSA IO €€
JOCTH>KEHUIO: PACTIPEACIISITh PO, 00CYKJIaTh MPOLECCHl U PE3yabTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITMIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KaueCTBEHHOTO pe3yibTaTra MO CBOEMY
HAIPABIECHUIO U KOOPAUHUPYSI CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH]IbI;
OILICHUBATh Ka4YECTBO CBOETO BKJIaJa B OOLIUI MPOYKT IO KPUTEPHSIM, CAMOCTOSTEIILHO
c(hOpMYyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHSA
Camoopranusauus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOMUX ISl PELICHUS
(bu3nyeCKUX 3HAHMIA;

OpPUEHTUPOBAThCSI B Pa3lMYHBIX MOAXOJAX NPUHATHUSA pelleHuil (MHIUBUIYaJbHOE,
INPUHITHE PELLIEHUs B TPYIIe, IPUHATHE PELICHUH IPyIIoif);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HMEIOLIUXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHpOBATh MIPEIaraéMble BApUAHTBI PELLIEHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBbIN HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMH U IIpeUIaraTe IiaH €€ N3MEHEHNS,

OOBSICHATH MPUUMHBI TOCTUKEHUS (HEAOCTHKEHHSI) pe3yJIbTaTOB JIeATEIbHOCTH, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHUS (PU3NUIECKOTO
UCCIICIOBAaHUST WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYallM{, YCTAaHOBJIEHHBIX OIIMOOK, BOBHUKILIUX TPYJHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIH U YCIOBHSIM;

CTaBUTh ce0s1 HA MECTO APYTOro yeloBeKa B XOJE CIOopa WK AUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY MpU pelmeHud (U3NYECKUX 3anad Wi B
YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ ITPABO APYIOro.

NPEJIMETHBIE PE3YJIbTATBI
K xonuy oOyuenus B 7 Kjacce MpeIMETHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOLINXCS YMEHUH:



UCIIONIb30BAaTh MOHATHS: (U3MUECKUEe U XUMHUYECKHE SBJICHMs, HaOII0AeHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE, KHUIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHUE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEIHOE),  TpaeKTopus,
paBHOJICHCTBYIOIIAA cuiia, nedopManus (ynopyras, IUIacTHYECKasl), HEBECOMOCTb,
COOOILAOIIUECS COCYIbI;

paznuyath siBreHus (audQys3us, TEII0BOE IBMKEHUE YaCTUIl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHUE, WHEpLHUs, B3aUMOJCHCTBUE TeJl, pABHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHON OCBIO BPAILICHUS, IIepeaaya JaBJICHUs TBEPAbIMU TEIAMHU,
KHUJIKOCTSIMH M Ta3aMu, aTMoc(epHOe JMAaBlicHHE, IUIaBaHWE TeJ, NPEBPALICHUS
MEXaHUYECKOM SHEPruu) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh IPOSIBICHUE U3yUYEHHBIX (PH3MUECKUX SBICHUI B OKPYXKAIOIIEM MHUpE, B
TOM uucie (pU3MYecKHe SIBICHUSA B IMPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro MaBlCHHWs] HA XKUBOW OpPraHU3M, IUIaBaHHE PHIO,
pbplYard B TeJe YelOoBEeKa, MPU STOM MEPEeBOAUTH MPAKTHUECKYIO 3a7ady B YYeOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHHUIA;

OTMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (PU3MUECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyThb, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIa YIPYTOCTH, CUJIa TSYKECTH, BEC TeJla, CUJIa TPEHUs, 1aBJIeHUe (TBEPIOTO
Tena, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAs CUJIA, MEXaHMuYeckas paboTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHJIbl, KOO(QQUIIMEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHEeTHYecKass M TOTEHIUalIbHasl DHEPrus), MpH OIMNUCAHUU MPAaBUIBLHO TPAKTOBATh
(bu3nYECKU CMBICIT UCTIOIb3YEMbIX BETUUMH, UX 0003HAYEHUS U €AUHULBI (PU3UUECKUX
BEJIMYMH, HaXOAWTh (OPMYJbl, CBS3bIBAIOLIME JaHHYIO (PU3MYECKYIO BEIUYHMHY C
IPYTUMH BEJMYMHAMH, CTPOUTH TpadUKM H3YyYEHHBIX 3aBHUCUMOCTEH (PU3NYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U ITPOLIECCHI, UCIIONb3YsI TpaBUiia
CJIOKEHUS CWII (BIOJIb OJHOU MpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs pbiuara (OJ0Ka), «30J0TO€ TIPABUIO» MEXAHHWKH, 3aKOH
COXpAaHEHMsI MEXaHMYECKOW SHEprHM, NMPH 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY
3aKOHA U 3alMChIBAaTh €r0 MaTEMATUYECKOE BBIPAKEHUE;

00BACHATH (PU3MUECKUE SBICHUSI, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallUll  TNPAKTUKOOPUEHTUPOBAHHOI'O  XapakTepa:  BbIABIATH  IPUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTWYECKHX IIaroB ¢ OMOpoil Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (U3MUECKUX SABICHUN, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3agauyd B 1—2 JEWCTBUA, HCIONB3YS 3aKOHBI W (OPMYIIBI,
CBsI3BIBAIOIIME (DU3NUECKHE BEIMYMHBI: HA OCHOBE aHAIIM3a YCIOBHS 3314 3aHChIBATh
KpaTKOE YCJIOBHE, IMOJACTaBIATh (DHU3MUECKHE BETUYHHBI B (POPMYIBI U TMPOBOIUTH
pacuéThl, HAXOAWTh CIPAaBOYHbIE [aHHbIE, HEOOXOIUMBbIE JI1 pEIIeHUs 3ajad,
OILICHUBATh PEATUCTUYHOCTh MOTYyUYEeHHON (PHU3HUECKOI BEIMYMHBL;

pacro3HaBaTthb MpoOJIeMbl, KOTOPbIE MOYKHO PEIIUTh PU MOMOIIN (PU3MYECKUX METO/IOB,
B OIMCAaHUU HCCJIEIOBAaHUS BBIJCIATH IPOBEpSieMOE MPEANoIoKeHHe (TUIOTE3Y),



pasinyaTth ¥ MHTEPIPETHPOBATH MOIYUYECHHBIH pe3ysbTaT, HAXOIUTh OIIMOKU B XOJ€
OIIbITA, JIEJIATh BBIBOJIBI 110 €70 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes: (OPMYIHPOBATH TPOBEPSiEMble NPEINOIOKECHUs, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOI0 000PYJOBAaHUS, 3alIUCHIBATE X0/ ONbITa U (JOPMYJIMPOBATh BHIBOJIBI,
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(PPOBBIX NPUOOPOB, 3aMMCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIMIOTHOM MOTrPEUIHOCTH U3MEPEHUN;
NPOBOJUTH MCCIICJAOBAHUE 3aBUCUMOCTH OJHOM (DPM3NYECKON BEITHMYMHBI OT JIPYroi ¢
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHXKYILErOCs
T€la OT BPEMEHU JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIBI TpPEHHUS OT IUIOU[aau
COIPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT yAJUHEHMs NPY)KUHBI, BBITAJIKUBAIOLIEH
CHIIbl 0T O00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha KOTOPYIO HOTPYXEHO TEJO,
YCIIOBHI TIJIaBaHWUS TEJ, YCIOBHHM paBHOBECHs pblyara M OJIOKOB), y4acCTBOBaTh B
IUIAaHUPOBAaHUM y4yeOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IUIaHy, (UKCHPOBATh pe3yJbTaThl MOJIy4eHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYUH B BHJIE IPEIOKEHHBIX Ta0JIHUI U TPpahUKOB, A€TIaTh
BBIBO/JIbI 110 pE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTU UM TBEPAOrOo Tela, CWJIA TPEHUSI CKOJIBXKEHHS, JaBJIEHUE BO3/AyXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIAs Ha IMOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACWCTBUS MPOCTBIX MEXAHM3MOB), CIEAYS MPEUIOKEHHON
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEJIMYUHBI;

coOuoiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ J1abOpaTOPHBIM
00opyaOBaHUEM;

yKa3plBaTh MPHUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOH Ha WX ONHMCAaHUsA (B TOM YHCIE: MOALIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUH U HEOOXOAUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HH(OpPMAIMI0 O TMpHUMEpax) MPAKTUYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJAHEBHOW XM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHHs 370pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXaroIlei cpeae;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH HH(POPMALIHIO, KOTOPast SIBJISAETCS MPOTHBOPEUNBON
WA MOXET OBITh HEJJOCTOBEPHOM;



UCIIOJIb30BaTh MPH BBIOJHEHUN YYEOHBIX 3a/laHMi HayYHO-TIOMYJIIPHYIO JINTEPaTypy
(buU3nM4ecKoro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BIaieTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALUM W3 OJHOMN
3HAKOBOU CHUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHBIE COOOLIEHHs Ha OCHOBE 2—3
HCTOYHUKOB MH(popMaruu (ru3n4ecKoro coaepikaHusi, B TOM YHUCIIE MyOJINYHO J1eNaTh
KpaTKHhe COOOIIEHUs O pe3yJsibTaTax MPOEKTOB MM yUYEOHBIX UCCIIEIOBAaHU, IPU ITOM
IPaMOTHO HUCIOJb30BAaTh M3YYCHHBI IOHATUHHBIA ammapar Kypca (QU3MKH,
COIIPOBOKJATh BBICTYIICHHE NIPE3CHTAIHEH;

IPY BBIMOJHEHUH YYE€OHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
rpyIIe B COOTBETCTBUH C MOCTABICHHBIMU 33Ja4aMH, CIICAUTD 32 BHIMOJIHEHHEM IUIaHA
JIeMCTBUHM, aJeKBAaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIHI,
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHEHHE OKPY>KAIOLIHX.

K KOHLIY 06y‘{CHI/IH B 8 Kkiacce MNPEAMCETHBIC PE3YJIbTAThI Ha 0azoBOM YPOBHC OOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IMOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEILECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tena,
HACBIIEHHBI ¥ HEHACBILICHHBIN Map, BIaKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSSA
SHEprus, TeIJIOBOH JIBUTaTellb, 3JIEMEHTAPHBIM JIEKTPUUECKUI 3aps], IEKTPHUECKOe
110JI€, IPOBOJHUKHU U AUDJIEKTPUKH, TOCTOSHHBINA 3JIEKTPUUYECKUM TOK, MArHUTHOE I10JIE;
pa3nuuarh SBJIEHUS (TEIJIOBOE pACIIMPEHHE U CXKaThe, TEIUIoNepenada, TEIUIOBOe
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUE, KOHJEHCcallus,
IUIaBJICHHE,  KpUcTaum3auuss  (OTBEpAECBaHME),  KUIIEHHE,  TeIulonepenada
(TEerUIONpPOBOJHOCTb, KOHBEKLMS, W3IYUYEHME), DJIEKTPU3aLUs Tel, B3aUMOJAEUCTBHE
3aps0B, ACUCTBHS IJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, JAEWCTBHE MarHUTHOIO IOJII HA MPOBOJHUK C TOKOM, 3JE€KTPOMAarHUTHAs
UHAYKIMS) 10 ONMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YUYCHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOLIEM MHUpE, B
TOM uuciae (U3NYECKUE SBIEHUS B MPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIDHBIE SIBJIEHUST B IPUPOAE, KpHUCTaLuIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 00pa30BaHHME pPOCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKHE SIBJIICHUS B aTMOC(eEpe, AIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
nojie 3emiy, peid moarocoB, poiab MATHUTHOTO MOJIS IS )KU3HM Ha 3eMiie, TOJISIpHOe
CUSIHME, TPH ATOM IE€PEBOAMTH IPAKTHUECKYIO 3aJadyy B Y4YeOHYI0, BBIJICISATH
CyILLECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SIBIICHUN;

OTMCHIBATh U3yUYEHHbIE CBOMCTBA TET U (PU3NYECKHUE SBJICHUS, UCIIONIB3Ys (PU3NUECKUE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEprus, KOJWYECTBO TEIUIOTHI, YAeNbHas
TEIUNIOEMKOCTh ~ BEIECTBA, YyJAEIbHAs TEIJIOTa IUIABJIEHUS, YJeNbHas TEIIoTa
napooOpa3oBaHus, yjAeldbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQPHUIHMEHT MOJIE3HOrO
JENCTBUS TEIUIOBOM MAaIlMHBI, OTHOCHUTEJIbHASI BIAXKHOCTh BO3/1YXa, JIEKTPUUYECKHUN
3apsizl, CUJIa TOKA, JJIEKTPUYECKOE HAPsKEHNE, COTPOTUBIIEHUE IPOBOJHUKA, YIEIbHOE
COTIPOTHUBIIEHUE BEUIECTBA, pab0Ta U MOIIHOCTb JIEKTPUUECKOT0 TOKA), MPU ONMHUCAHUU
NPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICI MCHOJIb3YEMBIX BEIMYMH, 0003HAYCHUS U
eIMHUIBl (U3UYECKUX BEIMYUH, HAXOAUTh (OPMyIIbl, CBS3BIBAIOIIUE JaHHYIO



bu3nYeCKyl0 BEIMYUHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH IpadUKH H3yYEHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEITUIHH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS W MPOIECCHI, HCIOJIb3YS
OCHOBHBIC TIOJIOKEHUSI MOJICKYJIIPHO-KMHETUYECKOM TEOpUHM CTPOCHUS BEIECTBA,
MPUHIIMII CYTIEPIIO3UIINHY TOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMma J171s1 yyacTka LenH, 3aKoH Joyns—JIenna, 3akoH coxpaHeHuUsl SHEPTUu, IpH
9TOM J1aBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aMUCBHIBATH €r0 MaTEMaTHYECKOE
BBIPAKCHHE;

OO0BSACHATH (pU3MUECKHE MPOIeCCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaIul MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISIBIISTh IPUYNHHOCIIEICTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKHUX IIaroB C OMOPOi Ha 1—2 M3yYeHHBIX
CBOICcTBa (pU3MUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacd€THbe 3amaud B 2—-3 JACHCTBHSI, WCIONB3Ys 3aKOHBI W (HOPMYIIHI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4H 3aHChIBATh
KpaTKO€ YCJIOBHE, BBISBIATH HEJOCTATOK JAHHBIX MJisi PEIICHHs 3a7add, BBHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMEBIE IS €€ PeIeHUs, TPOBOANTH PacYEThl U CPABHUBATH
MOJTy4eHHOE 3HaueHue (GU3NYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH MTPH TOMOIIN (PU3NYECKUX METOIOB,
UCIIOJIb3Ysl ONMUCAaHUE HCCIEAOBAHMS, BBIICIATh MPOBEPSEMOE IPEANOJI0KEHHE,
OIICHUBATD MPABUILHOCTh TOPSJIKA MPOBEICHUS UCCIICA0BAHUS, I€TIaTh BHIBOIBI;
MIPOBOJIMTH OMBITHI TIO HAOIOJCHUIO (PU3NICCKUX SBICHUN WM (PU3NICCKUX CBOHCTB
Ten (KamwUIApHBIC SIBJICHMS, 3aBUCUMOCTBH JIaBJICHHUS BO3JlyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUSI TIPH U3TYyUYECHUH OT LIBETA
u3Nyyaromel  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAAM €€ TMOBEPXHOCTH, JIIEKTpHU3alUusd Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHHWTOB,
BHU3yaJIM3alisl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB, JIEMCTBUS MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (OpMyIHpOBaTh MPOBEPSEMbIE MPEANONOKEHUs, COOHpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOpYJIOBaHHUsS, OMHUCHIBATH XOJ OMNbITA W
bopMyITUpOBaTh BHIBOJIBI;

BBINIOJIHATh MPSIMbIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIbHON BIAXKHOCTU BO3.yXa,
CHUJIBl TOKA, HAIPSDKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYECKUX BENUYHH, CPaBHHMBATh pE3yIbTAaThl HM3MEPEHUN C Y4ETOM 3aJaHHON
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (HPU3UYECKON BEIMYUHBI OT JAPYTOH C
UCTIOJIb30BAaHUEM MPSMBIX U3MEpPEHUH (3aBHCUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHHUS M YJIeIbHOTO COMPOTHBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIbHOTO U MapajuleIbHOTO COEIMHEHUM IPOBOJHUKOB):
IUTAHUPOBATh MCCIEOBaHKNE, COOMPATh YCTAHOBKY U BBHIMONHITH M3MEPEHUS, CIEIys
MPEIOKEHHOMY TIIaHy, (PUKCHPOBATh PE3yJIbTAThl TIOJYYCHHOW 3aBUCHMOCTH B BHJIC
TabnuIl ¥ rpadMKOB, JIeJaTh BHIBOJIBI IO pe3yIbTaTaM MUCCIICI0BAHMS;

MPOBOANTH KOCBEHHBIE HM3MepeHUs (U3NYECKUX BENUYHMH (yIenbHas TEII0EMKOCTh
BEIIIECTBA, COMPOTHURIICHHE MPOBOJHUKA, pab0oTa M MOIIMHOCTH JIEKTPUUECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHON HHCTPYKLMH, U BBIYUCIISATh 3HAUEHNUE BEJIMUNHBI,

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI ACHCTBUS M3YYEHHBIX MNPHOOPOB M TEXHHUYECKUX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCIE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIlepMeTp, BOJIBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepsbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUIATEIb
IOCTOSIHHOTO TOKAa), HWCHOJB3ysl 3HAaHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKUE YCTPOMCTBA M H3MEPUTENIbHBIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEN0BaTeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYEHUS SJIEMEHTOB IEKTPUUYECKUX LIETIEH;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAX) MPAKTUYECKOTIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOicTBamuy,
COXpaHEHHS 3JI0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaIoIIeH Cpeae;

OCYILECTBIISITh MMOMCK MHPOpManuu pusmueckoro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHMsI JOMOJHUTEIbHBIX MCTOYHHUKOB BBIIEIATH
UH(POPMaLINIO, KOTOpasi SABJISETCS IPOTUBOPEUNBOM UM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIOIHEHUU YYeOHBIX 3a/laHU HAyYHO-TIOMYJISIPHYIO JINTEpaTypy
(bU3MUecKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaieTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOM CHUCTEMBI B APYTYIO;

co3iaBaTh COOCTBEHHbIE IHCBMEHHBIE M KpPAaTKUE YCTHbIE COOOIIEHUs, 000O0mIas
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOJMYHO  NPENCTaBIsATh  Pe3yJbTaTbl IMPOEKTHOM WM  HCCIENOBATEIbCKOMN
JEATENIBHOCTH, TIPU 3TOM T'PaMOTHO MCIOJIb30BAaTh M3yUEHHBIN MOHATUIHBIN anmapar
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYIIEHUE MTPE3EHTAIEH;

IpPU BBIOJHEHUH YYEOHBIX NPOEKTOB M HCCIEAO0BaHUN (U3UYECKUX TPOILIECCOB
pacnpeensaTh 00f3aHHOCTH B IPyIIe B COOTBETCTBUU C IMOCTABJIEHHBIMU 33Ja4aMU,
CIIEIUTh 3a BBINOJHEHHEM IIJJaHa JEeHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

WCIIOJIB30BaTh TIOHATHS: CUCTEMA OTCYETA, MaTEpHalbHAs TOYKa, TPACKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMKEHUs, nedopmManus (yrnpyras, miacTH4ecKast),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHUYeCKHue KoyleOaHus M BOJHBI, 3BYK, HHOQPa3BYK U  YJIbTPa3BYK,
9JIEKTPOMAarHUTHBIE BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U



JAIbHO30PKOCTh, CIHEKTPbl HCIyCKaHWs W IOINOIIeHus, anb(da, Oera- M ramma-
U3JIy4CHUS, U30TOIIBI, SJCPHAst DQHEPIeTUKA;

pa3iauyaTrh SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MNPSMOJIMHEHHOE IBUXKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBUKCHHE II0 OKDPY)XKHOCTH, B3aUMOJECHCTBUE Te€J, PEAKTUBHOE [BHKCHHE,
KosieOaTeNnbHOE JBM)KEHUE (3aTyXalolUMe W BBIHYXKACHHBIE KOJEOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEHHOE paCIpPOCTPAHECHHUE,
OTPa)KEHUE U NPEJIOMIICHHUE CBETA, II0JHOE BHYTPEHHEE OTPAXKCHUE CBETA, PA3JI0KECHHUE
0eroro cpera B CHEKTP M CIOXKEHHME CIEKTPAJIbHBIX I[BETOB, IHUCIIEPCUS CBETa,
€CTEeCTBEHHAs Pa0aKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIIEKTPA U3JIy4eHUs ) IO
OIIMCAHUIO UX XaPAKTEPHBIX CBOKMCTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE
¢du3uueckoe sBICHUE;

pacrio3HaBaTh MPOSBICHHE U3YUEHHBIX (PU3NYECKUX SBJICHUN B OKpYXKarolleM Mupe (B
TOM 4Hclie (PU3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, JABIKCHHUE IIJIAHET
ConHeuHOU CUCTEMBI, PEAKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MIICTPSICEHHME, CEHCMMYECKHE BOJIHBI, IIyHaMH, 3XO, LBETa Tell,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIyYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE MW3JIyue€HHE IMPUPOAHBIX MHUHEPAJIOB,
JieiicTBUE palnOAKTUBHBIX M3JIyY€HUH Ha OpraHu3M 4elloBeKa), IPU 3TOM NEePEBOAUTH
NPaKTUYECKYIO 3a/ady B y4eOHYIO, BBIJICNATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUH;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CpEeIHSAs U MTHOBEHHAas CKOPOCTb Tejla MPU HEPABHOMEPHOM JABM)KEHUH,
YCKOPEHHE, MEPEMEIIEHNE, IIyTh, YIVIOBAas CKOPOCTb, CHJIA TPEHUS, CUJIA YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHs], BEC TeJa, UMITYJbC Tela, UMITYJIbC
CWJIBI, MEXaHUYECKasi padoTa U MOIIHOCTb, MOTEHLMATIbHASI SHEPTUS TeNa, MOAHITOrO
HaJ[ IOBEPXHOCTHIO 3€MJIM, IOTCHIIMAIBHAS SHEPIHsI CKATOU NPYKUHBI, KHHETHYECKas
SHEPIus, MOJIHAs MEXaHUYecKasi SHepIus, MepHoJ] U 4acToTa KojaeOaHH, ATMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTENIb MPEIOMIIEHUS CPEIbI),
IIPU ONKCAHUU MPABUIBHO TPAKTOBaTh (PU3MUECKUI CMBICI UCHOJIb3YEMBIX BEJIUYMH,
0003Ha4YeHHs] M €AMHUILIBI (PU3HUYECKUX BEIMYMH, HAaXOOUTh (POPMYJIbI, CBSA3BIBAIOIINE
JAHHY10 (PU3UYECKYIO BETMUMHY C IPYTMMHU BETUUMHAMM, CTPOUTH TpapUKH N3yUEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tej, PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUs1 DHEPIUHU, 3aKOH BCEMUPHOIO TATOTCHUS, IPUHLUI CYIEPIIO3ULIUUA CUII,
IIPUHIMUIT OTHOCHTEIBHOCTH [ 'anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITyJIbCa,
3aKOHBl OTPaXEHUSI W TIPEJIOMIICHHSI CBETA, 3aKOHBl COXPAHEHWs 3apsaoBOr0 M
MacCOBOTO YUCEJI IIPHU SJIEPHBIX PEAKIUSIX, IPU STOM JaBaTh CIOBECHYIO (POPMYINPOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUYECKOE BBIPAXKEHUE;

OO0BSACHATH (PU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  INPAKTUKOOPUEHTUPOBAHHOIO  XapakKTepa:  BBIABIATH  IPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTOTUYECKHX IIaroB C OTIOPOil HA 2—
3 u3y4yeHHBIX CBOWCTBa (U3MYECKHX SBIEHUHN, (QUINYECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEH;



pemarh pacu€THbIC 3a7a4M (OMUPAIOIIUecs Ha CUCTeMY U3 2—3 YpaBHEHH ), UCTIONb3YS
3aKOHbI U (DOpPMYJbI, CBSI3bIBAlOIIME (PU3MUYECKHE BEIUYMHBI: HAa OCHOBE aHalIM3a
yCIIOBHS 3a/laud 3alKChIBaTh KPaTKO€ YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WU
U30BITOYHBIE JTAHHBIC, BBIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIC IJIS PEIICHUS,
OPOBOAMTH pPAacu€Thl U OLEHUBATh PEATUCTUYHOCTb MOJYYEHHOTO 3HAueHUs
bu3nYeCcKOil BETNYMHBL;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PELIUTH TPH TOMOIIHA PU3NIECKUX METOIOB,
UCIIONIb3YSl OINHMCAaHUE UCCIIEOBAHUS, BBIICIATH MPOBEPSIEMOE IMPEIIOJIOKEHUE,
OIICHUBATh IMPABWJIBHOCTH IMOPSIKA IPOBEICHUS WCCIEAOBAHUSA, JACNaTh BBIBOJIBI,
UHTEPIPETHPOBATH PE3YJIbTATHI HAOIIOICHUN U OBITOB;

IIPOBOAMTDH OMNBITHI MO HAONIOCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Tel (M3ydeHue BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuii MPyKUHHOTO MAITHUKA OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHMOCTH OT aMILTUTY/ Il MaJIbIX KOJEeOaHUM, MPSIMOIMHEHHOE pacIpOCTpaHEHUE
CBETa, pa3jIoKeHHe OEeNIoro CBeTa B CIEKTP, N3YUEHUE CBOMCTB H300paKEeHHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHe
CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IIyYEHHUs): CaMOCTOSITENbHO COOHpaTh
YCTaHOBKY U3 H30BITOYHOrO Habopa 00OpyIOBaHMS, OMUCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYITHPOBATH BHIBOIBL;

MPOBOANTHh TPH HEOOXOAMMOCTH CEPHIO MPSMBIX H3MEPEHUN, ONpPENeNsis CpeaHee
3HAUCHUE W3MEpSIeMON BeMMUYMHBI ((DOKYCHOE pPACCTOSHUE COOHMpAIONIeii JIMH3HI),
000CHOBBIBAThH BBIOOP CrIoco0a n3MepeHus (M3MEPUTEIHLHOTO TPUO0Pa);

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTbD ITyTH OT BPEMEHHU IPU paBHOYCKOPEHHOM JIBH>KEHUU
0e3 Ha4albHOI CKOPOCTH, Mepuo/ia KojaeObaHni MaTeMaTH4YeCKOro MasgTHUKA OT JITHHBI
HUTH, 3aBUCHMOCTH yTJIa OTPAaXCHUsS CBETA OT yIJIa MaJeHUs M yIia MpeJOMIICHHUS OT
yIia MaJeHus): IJIAaHUPOBATh HMCCIEOBAHNE, CAMOCTOSITEIHLHO COOMpATh yCTaHOBKY,
bukcupoBaTh pe3ynbTaThl MOTYYECHHONW 3aBUCUMOCTU (PU3NYECKUX BEIHUWH B BHJIE
TabNuIl ¥ TpauKOB, IeJaTh BHIBOJBI MO PEe3yIbTaTaM UCCIIEIOBAHUS;

MPOBOJINTH KOCBEHHBIE W3MEPCHHS (U3MUYSCKUX BEIWYUH (CpemHsst CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM ABM)KEHUHU, YCKOPEHHE CBOOOIHOTO MaJICHUS,
KECTKOCTh TPYKUHBI, KOXP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHWdyeckas padboTta u
MOIIHOCTb, YACTOTA U MEPHO;] KOJICOAaHUI MAaTEMATHYECKOTO U IPYKHHHOTO MasTHUKOB,
ONTHYECKass CWiIa CcoOuparoIei JMH3bI, pPaJUOAKTUBHBIA (OH): MIaHUPOBATH
U3MEpEHHs, COOMpaTh HSKCIEPUMEHTATbHYI0 YCTAaHOBKY U BBIMONHITH H3MEPEHUS,
CIe Ty sl IPEUIOKESHHOW HHCTPYKITUH, BEIYUCIISITh 3HAYCHHUE BETMYUHBI M aHATH3UPOBATH
TIOJTyYCHHBIE PE3YIIbTATHI C YIETOM 33JaHHOH IMOTPEITHOCTH H3MEPEHU;

coOnrofaTh TMpaBuja TEXHUKKM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHBIC TPU3HAKK H3YYCHHBIX (DHU3MUECKUX MOJENEH: MarepualibHas
TOYKa, aOCOIMIOTHO TBEPAOE TEJO, TOYEHYHBIM WCTOYHHWK CBETA, JIyd, TOHKAs JIMH3A,
TUTaHeTapHast MOJENb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO SIIpa;

XapaKTepU30BaTh MPUHIUIBI JIEHCTBUS U3YYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKECHUS,
paccTosSHUS U YCKOPEHHUsI, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (oToamnmapar, ONTHUECKHUE



CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), uCHOib3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YUYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB MPH PEUICHUH Yy4yeOHO-
NPaKTUYECKHUX 3ajlay, ONTUYECKHUE CXEMBbl /ISl NOCTPOCHUS M300pa)KeHUH B IUIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HMHMOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJAHEBHOW XM3HM A OOecredyeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU W TEXHHUYECKUMH YyCTPOIMCTBaMH,
COXpAaHEHHsS 3/I0pOBbS M COOJIOAECHUS HOPM OSKOJIOTUYECKOTO TIOBEACHUS B
OKpYXalollei cpee;

OCYILECTBIIATh IMOMCK HHPOpManuu (uzndyeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH TOJY4YeHHOW HMH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAHUH H
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

UCTIOJIB30BaTh TP BBHIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(U3UYECKOT0 CO/IEPKAHUSL, CIIPABOYHBIE MaTEepHUaIIbl, pecypchl ceT IHTepHeT, BI1aJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TeKCTa, IpeoOpa3oBaHUs HH(POpPMAUM M3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE HH()OPMAIIIH 13
HECKOJIbKUX MCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, NyOIMYHO MpeJCTaBIsATh
pe3ysibTaThl IPOEKTHOM WJIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPAMOTHO
UCTIOJIB30BaTh HM3YUYCHHBIM IMOHATUHHBIA ammapar W3ydaeMmoro pasnena (U3uKd u
COIIPOBOKIATh BBICTYIUIEHHWE Mpe3eHTaled ¢ Y4ETOM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ieioB U TeEM (undposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJib B NO3HAHUYU OKPYKAKOIIEro MUPa
https://m.edsoo.ru/ZJ2U13B
11 ®dwusmKa - HayKa 0 IPUPOC 2
MX
1.2 duznyecKkue BeJIMYUHBI 2 1 https://m.edsoo.ru/UDCTCS
RJD
. https://m.edsoo.ru/ZOL70QL
1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 2 1 S
Wroro mo pazneny 6
Pa3pnen 2. [lepBoHayanbHbIe CBeJAeHUS 0 CTPOCHNH BellecTBa
https://m.edso00.ru/2SJI51M
2.1 Crtpoenue BemecTna 1 41
JIBroKeHre U B3aUMOIEHCTBHE YaCTHII https://m.edsoo.ru/ZXDKQ
2.2 2 1
BEIIECTBA LXCC
2.3 ArperaTHble COCTOSTHUS BELIECTBA 2 https://m.eds00.1/ONOVL
' P H XY1K
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHue u B3aumMo/ieiicTBUE TeJl
https://m.edsoo.ru/SFPMEB
3.1 MexaHuueckoe OBUKEHUE 3 b

WOK



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/SFPMEBWOK

https://m.edsoo.ru/GXPU4
2 " 4 1
3 HEpIHs, Macca, MIOTHOCTh MT5P
33 Cona. Brter cu 14 1 ) https://m.edsoo.ru/9RNDRU
ONW
Hroro mo pazaeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
a1 Hasnenwue. Ilepenaya qaBieHus TBEPABIMU 3 https://m.edsoo.ru/X0DW36
' TeJNaMH, JKUIKOCTSAMH U razaMu 7P2
https://m.edsoo0.ru/2MVXZ0
4.2 JaBnenue KUuIKOCTH 5
KL4
https://m.eds00.ru/T7134SX
4.3 AtmocdepHoe naBieHNE 6 N Ops M.eAs00.l
JleficTBHE JKUIKOCTH ¥ T'a3a Ha MOTPYKEHHOE https://m.edsoo.ru/NFE6OY
4.4 7 2 3
B HHUX TEJIO 8NK
Uroro no pazneny 21
Paznea 5. PaGora n MoHOCTDh. JHEprus
https://m.edsoo.ru/75LMRE
51 Paborta 1 MOIIHOCTH 3 1 b
DY1
5.2 [TpocThie MEXaHU3MBI 5 1 hitps://m.eds00.ru/504NQX
KX9
53 Mexarseckas dHepriis 4 1 1 https://m.edso0.ru/G30454E
MT
Hroro no pazneny 12
PesepBHOe Bpems 3



https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/G3O454EMT

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12



8 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/ieioB U TeM duekTpoHHbIE (LM (POBbHIE)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3gen 1. TensioBbIe ABJICHUSA
1.1 CrpoeHue U CBOMCTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TerutoBbIe TPOIIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Wroro mo pazneny 28
Paznein 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
2.1 DIICKTPHHCCKHE 3apA LI, SAPDKCHHEIC 7 1 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [TocTOSHHBII AIIEKTPUYECKUI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIC SIBICHUS 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DJeKTpOMarHUTHAsT MHYKIUS https://m.edsoo.ru/7QODSEL15
Hroro no pazneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB II
OB © CTBO HACOBTO 68 4 145

I[TPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

KoaunuyecTBO 4acosB

Ne HaumeHoBaHue pa3/iesioB U TeEM JaekTpoHHbIe (HU(POBHIE)
Kourposbubie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3zgen 1. Mexannueckue siBJeHHUS
M 0
1.1 CRATIHCEROE ABILREIE 1 CHOCODH 10 1 https://m.eds00.r/CEOGHRGTL
€ro ONnucaHus
1.2 BsaunmopericTBue Te 20 1 https://m.edsoo.ru/UC1RQAFAC
13 3aKOHBI COXPaHCHHUS 10 https://m.edsoo.ru/SHEC3Y25B
Wroro mo pazneny 40
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 MexaHuueckue KojaeOaHus https://m.edso0.ru/S5VIGSAI3
2.2 MexaHn4ecKue BOJHBI. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazneny 15
Pa3jen 3. DiieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI
C)
3.1 FICKTPOMATHITTHOE TOIE 1 6 2 https://m.eds00.ru/DT98BSEYO0
AJIEKTPOMATrHUTHBIC BOJTHBI
Hroro no pazneny 6

Pasgea 4. CBeToBbIe AIBJIEHUSA

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI https://m.edsoo.ru/2Z0WNYKRX1
4.3 Paznoxxenue 6emoro cBeTa B CEKTP https://m.edso0.ru/2Z5AHODTO

Hroro mo pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pasznen 5. KBanToBbie IBJIeHUA

n
5.1 CHIYCIRATHE 1 HOTIOTEHHE chet 4 1 https://m.edso0.ru/BK5E4AQQS
aTOMOM
5.2 CTpoeHre aTOMHOTO sapa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHbie peakuu https://m.edsoo.ru/TMMVY9VSF
Hroro mo pazaeny 17
Pasnea 6. [loBTopuTtenbHO-00001IaI0IM I MOYJIb
[ToBTOpEeHME 1 0000IIEHNE
6.1 cozepkanus Kypca Ghusuku 3a 7-9 9 2 https://m.edsoo.ru/JKQXVJ8BE
KJ1acc
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

INIOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpouabubie IIpakTnueckue p
n/n Bceero u3yyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcesbl
1 dusnka — HayKa o0 npupoje. SIBacHus 1 https://m.edsoo.ru/35Y
npupoIbl. DU3NYECKUE SIBICHUS PBIWS5K
) MexaHUYeCKHE, TEIUIOBBIC, dJICKTPUIECKHUE, 1 https://m.edsoo.ru/116U
MarHUTHBIE, CBETOBBIC, 3BYKOBHIC SIBJICHUS 53L6H
3 DHsITECKIe Be AeheHIe 1 https://m.edsoo.ru/6ZY
W3WYECKHE BEJIMYNHBI U UX U3MEPEHU
P FTFPA7
Vpok-uccnenosanue "M3mepenue
https://m.edsoo.ru/VQG
4 TEMIEPATyphl MPU TOMOIIH KUAKOCTHOTO 1 1 CNSIMP
TEPMOMETpa U AaTYNKa TeMIepaTypsl” -
Kak ¢usuka u qpyrue eCTeCTBCHHBIE HAYKH
5 U3y4aroT npupoay. EcTrecTBeHHOHAYYHBIIH 1 https://m.edsoo.ru/3LPP
MmeToA no3Hanus. Onucanue GU3nIecKux 2HPX2
SIBJICHHH C TIOMOIIBIO MOJICIICH
VYpok-uccnenosanue "[IpoBepka runoTes3b:
JATLHOCTH TIOJIETA MAPUKa, MMYIIEHHOTO https://m.edsoo.ru/9YL
6 1 1
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OO0JbIle ZITEMU
BbICOTA ITycKa"
Ctpoenue BemecTBa. OMbITHI
b B ’ https://m.edsoo.ru/F5P
7 JTIOKa3bIBAIOIIHE TUCKPETHOE CTPOCHHE 1

BCIICCTBA

U40LYR



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/F5PU4OLYR

https://m.edsoo.ru/HQ3

8 JIBr>KeHHE YacTHIl BEIEeCTBa 1SN1F3
Ypok-uccnenoanue «OMbITHI 110
9 Hal.)6JIIOI[eHI/III([) TEIJIOBOTO PACITHPECHHUS https://m.eds00.I/FT87
UNTLS
ra3oB»
10 ArperaTHble COCTOSHHMS BEIIECTBA https://m.edso0.[/STR
DWACXM
B3anMoCBs3b MEX/1y CBOWCTBAMH BEIIECTB B
1 pa3HBIX arperaTHBIX COCTOSIHUSAX M UX https://m.edsoo.ru/AW
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. M1DBI148
OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI
12 MexaHudeckoe JBHxKeHUE. PaBHOMEpHOE 1 https://m.edso0.ru/3W6
HEpPaBHOMEPHOE JIBHIKCHHE CCIHB1
13 Ckopoctb. EnquHuIel CKOPOCTH https://m.eds00.1u/29G
PTJAKL
14 Pacuer myTH U BpeMEHH JIBIKCHHS hitps.//m.edso0.1/PVH
MNWAUA
Wuepuus. 3akon unepiuu. Bzanmoseiicteue
15 TE E:K IpHYMHA 1/13MI:3[11{eH1/1;1 CKOpOJ(IZTI/I https://m.eds00. /K XS
510IBX
JIBYDKCHUS TEJT
ILtotHOCTH BewecTsa. Pacuer Maccel U https://m.edso0.ru/0S71
16
o0bema Tena 1o ero MIOTHOCTH X3DPS
17 JlaGopatopHas pabota «Onpezaenenue https://m.edso00.ru/OH2
MJIOTHOCTU TBEPAOTO TEJay» 2PX7CX
18 Pemenue 3agayd no treme "IInoTHOCTH https://m.edsoo.ru/50D
BelecTna" YVYG49
19 Cua Kak XapaKTepUCTHKA B3aMMOICHCTBHS https://m.edso0.ru/NV5

ten. Cuna ynpyroctu. 3akoH ['yka

6FY1G2



https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/NV56FY1G2

JlaboparopHas pabota «3yueHue

https://m.edsoo.ru/PXX

20 3aBUCUMOCTH PACTSIKCHHS SﬂeQ)opMauI/m) WBDHXE
NPY>KUHBI OT IPUIIOKECHHOW CHITBDY -
21 SIBnenue tarotenus. Cuiia TsHKECTH https://m.eds00.1/OC
WJIXENQE
CBsI3b MEXly CUJION TSAYKECTH U MAccoil Tena.
22 Bec Tena. PI;}LIHeHne 3agad no teme "Cuiia https://m.eds00.u/8PZ
" HPV1YJ
TSKECTH
93 Cuua TsDKeCTH Ha JIpyTuX IUIaHeTax. https://m.edsoo.ru/IM2
®dusnyecKue XapaKTePUCTUKH TUTAHET DOKYLI
https://m.edso0.ru/IT1Z
24 W3mepenue cun. Jlunamomerp GKCKH
25 Bec Tena. HesecomocTs https://m.eds00.1/UAQ
1SQ8RE
26 Cro)xeHue AByX CHJI, HAllPaBJICHHBIX I10 https://m.edso0.ru/L6S
OJIHOM IpsiIMOI. PaBHOAEICTBYIOIIAs CUIT NUZVZ38
27 Pemrenue 3amad 1o teme https://m.edsoo.ru/MKP
"PaBHoneiicTByroMIast crr” XDZNX5
)8 TpeHne cKoNbKEeHUS U TPEHUE MOKOSI. https://m.edsoo.ru/TAL1
TpeHue B pupojie U TEXHUKE EOSMMH
JlaGopatopHas pabora «3yuenue
29 3aBHCUMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT https://m.edsoo.ru/TAQ
CHUJIBI IaBJIEHUS U XapaKTepa PAB30A
CONPUKACAIOUINXCS TOBEPXHOCTEIN
30 Pernrenue 3a1a4 Ha OnpeeicHHE https://m.edsoo.ru/5YY

PaBHOJICMCTBYIOIIEN CUIIBI

23XXSD



https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/5YY23XXSD

Pemenne 3agau mo Temam: «Bec Temay,

https://m.edsoo.ru/T9V

31 «I"padnueckoe nzodpakenune cuin, « CHIIb,

. 639RZF
«PaBHOICHCTBYOIIIAS CHID»
KontponpHas pabora no Temam:

39 «MexaHnueckoe ABWKEHHEY, «Macca, https://m.edsoo.ru/P4R
IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe O8WE4D
n300paxkeHue cuimy, «CHIIb
Hasnenue. CriocoObl YMCHBIICHUS U https://m.edso0.ru/25T

33
YBEJIMYCHHUS JaBJICHUS VMI1FDL
JlaBnenue ra3a. 3aBUCUMOCTb JaBJICHHS Tra3a https://m.edsoo.ru/544Y

34 R
oT 00b&Ma, TeMIiepaTyphl MX9WR

35 [Nepenava naBieHus TBEPABIMH TEIIAMHU, https://m.edso00.ru/CG5
JKUIKOCTSIMU U ra3aMu. 3akoH [lackais POSNWO
JlaBiieHre B )KHIKOCTH U ra3e, BEI3BAHHOE https://m.edso0.ru/K7T

36 .

IEUCTBUEM CHUIIBL TSKECTHU 1219UC

37 Pemrenne 3amau mo reme «J/laBiaenue B https://m.edsoo.ru/UHH
SKUJIKOCTH U Ta3e. 3akoH ITackamsay C5RB6W

38 CooBIAIOMIecs COCVEL https://m.edsoo.ru/7HD

HHATOTH A BMDHR2
39 L HDAB e CKITH IIpece https://m.eds00.ru/67X2
AP P LF396
ManomeTpsl. [ToprHeBoH )KUAKOCTHBIN https://m.edso0.ru/5G84

40
Hacoc 6G718
AtMmocdepa 3eminu. [Ipuunnsl

a1 CYIIIECTBOBAHHMSI BO3YIITHON 000I0UKH https://m.edsoo.ru/DRQ

3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JIaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSs

6ZPW1M



https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/DRQ6ZPW1M

https://m.edsoo.ru/PYR

42 B LA
ec Bo3ayxa. ATMoc(epHOe JaBIeHHE NEDISY
43 Uzmepenue armocepHoro naieHust. OnbIt https://m.edso0.ru/2183
Toppuyeinu TIPD4
44 3aBHCHUMOCTH aTMOC(EPHOTO TaBICHHS OT https://m.edsoo.ru/YWJ
BBICOTHI HaJ[ YDOBHEM MODSI FWMZ1J
BapomeTtp-anepoun. ATMochepHOe TaBIICHUE https://m.edsoo.ru/WB
45
Ha Pa3JIMYHBIX BBICOTAX NXTP7GR
46 Pemenue 3aau no Teme "Armocheproe https://m.edsoo.ru/YW
nasieHue"” VWL5TA1L
JleficTBHE J)KUIKOCTH ¥ r'a3a Ha OTPYKEHHOE https://m.edso0.ru/SMG
47
B HUX TeJIO. ApXHMeIoBa cuja 9FR466
Jlab 0 O
abopatopHai pva ora « va eﬂeﬂeHHev https://m.edsoo.ru/7U40
48 BBITAJIKUBAOIIEH CHJIBI, ICHCTBYIOIICH Ha IDLK2
TEJIO, MOTPYKEHHOE B )KHUIKOCTH) -
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca TeJla B https://m.edsoo.ru/QUO
49 . .
BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTH BGKKSW
YacTH TeJa»
50 [raBame Ten https://m.edsoo.ru/UM
AE9Q10Y
JlaGopatopHas pabota "KoHcTpyupoBaHue hitps://m.eds00.ru/BGO
51 apeoMeTpa Wi KOHCTPYUPOBAHHE JIOAKH U VBS63P
onpejeneHue e€ rpy30noabEMHOCTH" -
Pemenue 3agaq mo remam: «IlimaBanne hits://m.eds00.rW/R7V
52 cynoB. Bo3ayxoruiaBanuey, «JlaBienue

TBCPABIX TCJI, JKHUJKOCTEN M Ta30B»

HLAG0Q



https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1YIR

53 Mexannueckast pabora 6J7L5
https://m.edsoo.ru/4UU
54 Momnocts. EquHuUner MomaocTu XIHR1X
55 Ypok-uccienoBanue "Pacuér MOIIHOCTH, 1 https://m.edsoo.ru/GDB
pa3BUBaeMOM IIpH MOIbEME TI0 JiecTHHUIIE" 065558
[Ipocteie Mmexanu3mbl. Peiuar. PaBHoBecue https://m.edsoo.ru/8YR
56
CHJI Ha pblUare UOUGS2
KonTtposnsHast padbota o Teme «/laBienue
57 TBepz[I;Ix Te, )iHHKOCTeﬁ u rasojl:a[» / Et(t)[\)/\S/://)ﬂg 'egsoo'rU/DW
Bcepoccuiickas mpoBepouHas pabota FMEXG7
PeseprHblii ypok. PaboTa ¢ Tekctamu 1o
58 TeMe «JlaBiaeHne TBEPABIX TEI, JKUAKOCTEH 1 https://m.edsoo.ru/RFC
ra3oBy» / Bcepoccuiickas mpoBepovHast SYB9F8
pabora
Pbruaru B TexHUKE, OBITY U IPUPOJIE.
59 JlaGoparopHas paboTa «};/Iccnpezll())BiHHe 0.5 https://m.eds00.WKR7
. VOIXUT
YCIIOBHIA PABHOBECHS PhYara
50 Pemenue 3agad mo teme «YclaoBus https://m.eds00.ru/6 AX
paBHOBECHSI pplUara» DHFS8N
Koa¢pdunuent noneznoro neicTeust httos://m.edso0.ru/4AY
61 Mexanm3ma. JlaboparopHas pabota 0.5 EVZDMW
«M3mepenne KII/] HakTOHHOM MIOCKOCTH -
62 Pemenue 3agau mo reme "PaboTa, MOIIIHOCTb, https://m.edsoo.ru/VF5
KI1a" XBQLVS
63 Mexanunueckas sHeprus. Kunernueckas u https://m.edso0.ru/3HQ

MOTCHUUAJIbHAasA SHCPIUa

E7HOYK



https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/3HQE7H0YK

https://m.edsoo0.ru/46Y 2

64 3aKOH COXpaHEHMsI MEXaHUYECKON 3HEPIUU 1 27PME
YPpOK-3KCIIEPUMEHT IO TEME
"DKCIEPUMEHTAIBHOE OTpe/IeTICHUE

65 I/ISMCHCI})II/ISI KHHeTquCKo§ If [MOTEHIIMAIHHOMN 1 1 hitps://m.edsoo.ru/SM7

E7YTZC

SHEPIUU MPHU CKaThIBAHUU TeJIa 110
HaKJIOHHO# IIJIOCKOCTH"
KontposnbHast pabora o Teme «Pabora u https://m.edsoo.ru/AEC

66 1
MOIIIHOCTb. DHEPTHUS» Z9T7EC

67 Pe3sepBHbIii ypok. PaboTa ¢ TeKCTaMu 1o 1 https://m.edsoo.ru/MJJP
TeMme "MexaHndecKkoe ABUKeHue" GGSA3

68 PesepBHblii ypok. PaboTa ¢ TekcTamu 1o 1 https://m.eds00.ru/XT2
teme "Pabora. MomHocTh. DHeprus" SMNZYM

OBILIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME



https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
1 KUHETHYECKON TEOPUU U UX O;ILITELIC 1 https://m.eds00.1/10
BIEJBGQ
MIOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1 https://m.eds00.1/Q
MIN4E3EH
3 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOro 1 https://m.edsoo.ru/HV
COCTOSIHMI BellleCcTBa W3WMRAS5
OOBsicCHEHHE CBOWCTB TBEPIOTO, KHUJIKOTO
4 ra3000pa3HOro COCTOSHUI BELIECTBA Ha 1 https://m.edsoo.ru/DJ
OCHOBE TIOJIOKEHUI MOJIEKYJIIPHO- YTZQHS3
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHbie Tena 1 itps://m.eds00./BG
73PVM40
6 CMmauMBaHUE U KaTHJUIIPHOCTb. 1 https://m.edsoo.ru/7X
[ToBepxHOCTHOE HATSKEHNE ZHOXTSK
7 TemsoBOE paciIdpeHe H CHKATHE 1 itps://m.eds00.1/13
N3OKS8L
8 Temmnepatypa. CBsi3b TEMIIEPATYPBI CO 1 https://m.edsoo.ru/5X
CKOPOCTBIO TEIJIOBOTO JIBUKEHHSI YaCTHUIL SV6F15B
9 BuyTtpenHsist sHeprusi. CnocoObl H3MEHEHUS 1 https://m.edsoo.ru/BB

BHYTPEHHEHN YHEPTUU

VCI9MHG6



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/BBVCI9MH6

https://m.edsoo.ru/WFE

10 Buasl Tenonepenauu 413070P
VYpok-koudepenuus "[Ipaktuueckoe
11 HfHOHB3O];1:1HI:/Ie :ennomljlx CBOICTB BEIIECTB U g;tgs:/F/an\./(\EIdSOO.ru/UU
MaTepHaJoB B LEJsX dHEprocoepekeHus" 910QFZW
KonuuectBo Temnorsl. Y nenbHas https://m.edso0.ru/882
12
TEIUIOEMKOCTh 91DDIZ
13 VYpaBHeHUEe TemIoBoro Oananca. TemioooMeH https://m.edsoo.ru/P5
Y TEIJIOBOE PaBHOBECHE 2QUVQJE
Jlaboparopuas padota "Hccienoanue
14 HBHeIfI/ISI TIZEHJIO(I:(SMGHQ, npu CMi)IIHI/IBaHI/II/I nttps://m.eAs00.(/ER
i 5 " 2N6NSGV
XOJIOIHOM U TOPSTUYCH BOJIBI
Pacder konmu4decTBa TEIIOTHI, HEOOXOAUMOTO
15 ISl HArpEeBaHus Teja 1 BBII[CJI?ICMOFOI[I/IM npu https://m.edsoo.ru/J8
MRA1APW
OXJIAXKICHUH
16 Jlaboparopnas padota "OnpeneneHue https://m.edsoo.ru/40
yAEIbHON TEMJI0EMKOCTH BellecTBa" IT1ZJAH
17 DHeprust TOIUIKBA. Y IebHAS TEILIOTA https://m.edso0.ru/683
CropaHus AIXYWS8
18 [TnaBieHue u OTBEpICBAHNE KPUCTAITHYCCKUX https://m.edsoo.ru/JH
Tell. Y IenbHas TEIIOTa IJIaBJICHUS E5A1PJF
19 Jlaboparopnas padota "OnpeneneHue https://m.edsoo.ru/LC
yAEIbHON TEIIOTHI TUIaBJICHUS Jibaa" QXVHGHD
20 [TapooOpa3zoBanue U KOHCHCAIIUS. https://m.edso0.ru/CQ
Ucnapenue GADQKML
21 Kunenue. Y aensHas temiora https://m.edsoo.ru/Y7
mapooOpa3oBaHus U KOHJICHCAIIUH. HDIM2GZ



https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/Y7HDJM2GZ

3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT
aTMOC(EpPHOIO AABICHUS

Brnaxnocts Bo3ayxa. Jlaboparopuas pabota

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

22 " i
OHpeI[e';]IeHI/Ie OTHOCHUTEIBHOU BIAKHOCTH P37WOIL
BO3IyXa
93 Perrenue 3a1a4 Ha onpeecHIE BIaKHOCTH https://m.edsoo.ru/N4
BO3/IyXxa XJEXGAL
IT 0 i
| S —
PORAL TYPOHHA. P KWSWYG6
CropaHus
o5 KII/ rerutoBoro apuratens. TermioBbie https://m.edsoo.ru/UJ
JIBUTATEJIH U 3allluTa OKpY’Karolel cpebl A3DRDOH
26 3aKOH COXpaHCHUs U MPEBPAIICHUS SHEPTUH B https://m.edsoo.ru/B1
TEIUIOBBIX ITpoLieccax KX6RPQ9
I1 i pad
| oo e oo
) P 53CC7C
COCTOSIHHIA BEIIeCTBa
K 0 "T
28 ﬂ;)nl{el;lp;; B;::/I:;ef?zz Z: Z?:TCHBIXG I(I:ES:CI:ZII/HZ hitps://m.eds00.1/0X
- P 03133KU
BEIECTBA
Dnextpusarnys Teil. J[Ba poaa aIeKTPHUSCKIX https://m.edsoo.ru/9E
29
3apsioB 85KDQMD
30 Ypok-uccienoBanue "IIEKTpU3AUS TEI https://m.edsoo.ru/JA
MHIYKIUEW U IPU CONPUKOCHOBEHHUH" LQFK67J
31 B3anmoelicTBre 3apsKeHHBIX Tell. 3aKOH https://m.edsoo.ru/L1J

Kynona

CQZZS9



https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/LIJCQZZS9

OnexTpuueckoe nojie. HanpspkeHHOCTD

https://m.edsoo.ru/N7

32 aneKTpudeckoro noss. [Ipuniun ) 9C7G71)
CYIIEPITO3UIIMH JIICKTPUUYCSCKHIX TTOJTICeH -
33 Hocurtenu sneKTpruuecKux 3apsiioB. https://m.edsoo.ru/AF
DneMeHTapHbIi 3apsa. CTpoeHue aroma 0IKADMV
34 ITpOBOIHUKY M JUIJIEKTPUKH. 3aKOH https://m.edsoo.ru/U8
COXpaHEHUS ICKTPUIECKOTO 3apsiaa JR991PB
35 Perrenue 3a1a4 Ha MPUMEHEHUE CBOICTB https://m.edso0.ru/SX
AICKTPUICCKUX 3aPsI0B WWOSWJ5
DNEKTPUYCSCKUN TOK, YCIOBHS €ro
36 CyHlel(;I;BOBaHI/Iﬂ. HCTquHKH IIEKTPUIECKOTO https://m.eds00.1/151
MP3J3M
TOKa
37 JIeNCTBUS SJEKTPUYECKOTO TOKA https://m.eds00.1u/Q8
WUTCKVT
VYpok-uccnenosanue "Jleiictue
38 3J1peKTpI/Iqec1f[0ro OJIs {I[a IIPOBOJHMKY U 1 hitps://m.eds00.0u/ZH
| MKZM4JU
TUDJICKTPUKA
39 DJIEKTPUUECKUI TOK B MeTajlIaX, JKUIKOCTAX U https://m.edsoo.ru/E4
razax COOQOYPE
40 DJeKTpruvecKas memb U €€ COCTaBHBIE YacTH https://m.edsoo.ru/R9
W7KUDDO
41 Cwuna Toka. JlaboparopHas pabota 05 https://m.edsoo.ru/9L
"N3mepenue u peryaupoBaHUe CUIIbI TOKA" HH7UNJI
DnekTpruyeckoe HanpspkeHue. BonbTmerp.
42 Ha6o:)zTopHaﬂ pa6olT)a "U3mepeHue u ’ 0.5 hitps://.eds00.1/X7
| POJOFGH
peryJUpOBaHKE HAMPSKCHUS
43 ComnpoTuBJIeHHE TPOBOAHKUKA. Y IEITBHOE https://m.edsoo.ru/E8

COIMTPOTUBJICHHUEC BEIICCTBA

UO5PCAG



https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/E8U05PC4G

Jlaboparopnas padoTa "3aBHCHMOCTh
JIIEKTPUIECKOTO COMPOTUBIICHHS TIPOBOHUKA

https://m.edso0.ru/4J

44 OT €r0 JIJIMHBI, IO IA TOTIEPEUYHOTO DA8BGZNX
ceyeHus U marepuaia'

45 3aBUCHUMOCTD CHJIBI TOKA OT HAIPSIKCHHUS. https://m.edsoo.ru/VE
3akon OMa 1t yyacTKa Lenu ZPE7Q8Q
JlaGopaTtopHas pabora "VccienoBanue

46 3aBHCHUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 https://m.edsoo.ru/X5
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U THIN3RM
HaIpsDKEHUs Ha pe3ucrope”

47 ITocaemoBarenbHOE U HapaIIEIbHOE https://m.edsoo.ru/HJ
COCIMHECHHS TIPOBOJHUKOB 9903493
JlaGopatopnas padora "IIpoBepka mpaBuia
CITOKEHHS HAIIPSLKEHUH TIPH https://m.edsoo.ru/VQ

48
MOCIIEI0BATEILHOM COEIMHEHUH IBYX 3VYPOT8
pe3uctopoB”

Jlaboparopnas padota "IIpoBepka npasuia
49 ISt CiJ'ILI F;OKa ipn HapaHJP;eHLiOM ’ Ittps.//m. eds00.M1/DP
| AXG8PZJ
COETMHEHUH PE3UCTOPOB

50 Pemenue 3aa4 Ha npuMeHeHue 3akoHa Oma https://m.edsoo.ru/19
JUISL Pa3JIMYHOTO COCIMHEHHUS POBOIHUKOB ZEFKZZ4

51 PaGoTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA. https://m.edsoo0.ru/40
3akoH Jlxoyns-Jlenua AIXYN3H

59 JlaGopatopHnas pabora "OnpezneneHue paboThI https://m.edsoo.ru/VR
Y MOIIHOCTHU 3JIEKTPUYECKOTO TOKa" 92V8JHA
BHGKTpI/I‘IeCKI/Iue LeNu ¥ MoTpeduTenu https://m.edsoo.ru/1L

53 AJIEKTpUUECKOM dHepruu B ObITYy. KopoTkoe

3aMbIKaHUE

3KZ2XLM



https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL

54 ITocTossHHBIC MATHUTHI, UX B3aMMOJICHCTBHC
1ZHIKQF
55 Ypok-uccienopanue "M3yuenue mosei 1 https://m.edsoo.ru/1G
MOCTOSIHHBIX MarHutoB" L7RJIQOR
MaruutHoe nojie. MaraHuTHoe noJie 3eMJId U https://m.edsoo.ru/R3
56
€ro 3HadeHue I KU3HU Ha 3eMile XXJCRVK
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
57 "DNeKTpUYEeCKHe 3apsiibl. 3apsHKESHHBIC TEa U https://m.edsoo.ru/RT
UX B3auMonencTBus. I1ocTOSIHHBIN AlIB1C5
3JIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DekTpuUecKUe 3apsiabl. 3apsiKeHHbIE Tejla U
P . P P . https://m.edso00.ru/Z1S
58 UX B3auMoOaeHcTBUA. [1oCTOSTHHBIN
N . SWA4Z7W
aneKTpudeckuid Tok" / Beepoccuniickas
poBepoyHas pabora
PesepBHbIit ypok. PaboTa ¢ TekcTaMu 110 TEME
" P y};o . https://m.edso00.ru/EQ
59 [TocTosiHHBIM 31eKTpUyecKuit Tok" / RLKPT1U
Bceepoccuiickas npoBepouHas pabota -
OmnbIT DpcTena. MarHuTHoe nomie
50 e pec oro Toxa Ma oc Hoste https://m.edsoo.ru/PC
JIEKTPHUYECKOTO TOK THUTHOE T10JT
P 1DMV4ID
KaTYIIKU C TOKOM
IIpuMeHeHNE 2IEKTPOMArHUTOB B TEXHUKE.
61 Hp6 5 P - . 05 https://m.edso0.ru/KG
abopaTtopHas pabota "H3yueHnue aelCcTBHS .
PaTOPHIT b YHACHHE ACHETE! 8XDIUWD
MarHMTHOTO TIOJISl Ha MPOBOTHUK C TOKOM
DNEKTPOABUTATEND ITIOCTOSHHOIO TOKA.
pos N https://m.edsoo.ru/7V
62 Hcnonb3oBaHue ariekTpoaBuraTeneii B

TEXHUYCCKUX yCTpOfICTBaX " Ha TpaHCIIOPTE.

YQOQODMEN



https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/7VYQQDMFN

JlaGopatopunas pabora "KoHcTpyupoBaHue u
n3ydeHue paboThl JIEKTpoABUTATENSA"

OmnpiTel Dapanes. 3aKOH EKTPOMarHUTHOM

https://m.edsoo0.ru/YS

63 1
unaykuuu. Ipasuiio Jlenna DW34FV0
3 .C 0
J'IGKTpOFCHGpiTOp 10COOBI IOTYYCHUS https://m.edsoo.ru/LM
64 AIEKTPUIECCKON PHEPTUU. DICKTPOCTAHIINK HA 1
1C70D7A
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH
[ToaroroBka K KOHTPOJIBHOU pabOTE IO TEME https://m.edsoo.ru/GF
65 1
"DJIeKTpUYECKUE U MAarHUTHBIC SIBJIICHUS" S9PNC8B
66 KontposbHas paboTa mo Teme 1 https://m.edsoo.ru/AP
"DNeKTpUUeCcKre U MarHUTHBIE sIBIeHUA" BXXTADS
67 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 https://m.edsoo.ru/4B
"TernnoBble sBreHus" 8GKYQ1X
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 https://m.edsoo.ru/I8
"MarautHeble sBieHus" HXLLTXX
OBUIEE KOJIMYECTBO YACOB I10
- 68 145

I[TPOT'PAMME



https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabusie IIpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 Mexannueckoe JABMKeHHe. MarepuaabHast 1 https://m.edsoo.ru/UP
TOYKa 3188VCD
) CucreMa orcuera. OTHOCUTEIBLHOCTD 1 https://m.edsoo.ru/U
MEXAHUYECKOI'0 JIBIKEHUS WFLOQ33T
3 PaBHOMEpHOE IPAMOJIMHENHOE ABUKECHNIE 1 https://m.edsoo.ru/E6
PHOE 1P A 5RWOZKO
1 .
4 pmenne. Cpomrs n wroeras ) higs://m.edsoo. /L0
A e 43PYTGB
CKOPOCTh
5 [psimosMHETHOE PaBHOYCKOPEHHOES 1 https://m.edsoo.ru/8K
JBUKEHHE. Y CKOpEeHHE UYWCHBO
6 C;B(E: C:;OHI;ZTIZ:: HZ?II—)II?;-(I)I/Iﬂ I'padpux 1 hitps. /m.eds00.u/H
PaBHOYCHOp A P XCDF3ZC8
CKOpPOCTH
H "
7 | Jacommn sen apm pumsopecopummon ) ) hips:/im.edsoo. /1K
YCKOp pup t YCKOp ° KINJFO8
IBWKEHUH 110 HAKJIOHHOM IIOCKOCTH
https://m.edsoo.ru/N
8 CBobOoauoe nanenne ten. OneiTel [annnes 1 M P ALGGEO
PaBHOMEpHOE IBHKEHHUE 110 OKPY)KHOSTH. https://m.edsoo.ru/PV
9 [lepuon u wactora oOpamenus. JInneitHas 1

U yTJII0Basi CKOPOCTH

RBIDTTH



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/PVRBIDTTH

https://m.edsoo.ru/O5

10 LIeHTPOCTPEMHUTEIILHOE YCKOPEHHE LEGWEZY
11 ITepBsiit 3akoH HetoToHa. BekTop CHuIbI tI]Dt'tIPLSJF/Q/ Ir_n éfsoo'ru”ﬂr
12 Bropoii 3akon HeroToHa. https://m.edsoo.ru/5A
PaBHOnelicTBYIOIIAs cHiia 28NGVEV
13 Tpernii 3akon Hetotona. Cynepno3uiust https://m.edsoo.ru/XP
CHUII FYG64RM
14 Peienue 3a1a4 Ha NIPUMEHEHHE 3aKOHOB https://m.edso0.ru/G
Herotona EM2S4HK9
15 Cwua ynpyroctu. 3akoH ['yka hitps//m.eds00. /B
HBXXRIQ
16 Pemenue 3amad o teme «Cuiia yrpyroctu» ttps://m.eclso0.ru/H
ML1AMN12
17 JlabopaTopnas pabora «OnpezencHue https://m.edsoo.ru/T4
KECTKOCTH IIPYKUHBI» PAJAFV1
18 Cuna tperis https://m.edsoo.ru/B4
WPRASI7
19 Pemenwe 3ama4 1o reme «Cuiia TpEHHUs» https://m.eds00.1W/PJ
DH2DCOT
20 Jlaboparopnas padota "OnpeneneHue https://m.edso0.ru/C5
Kod(purmenTa TpeHUs: CKOIbKEHUs" 6RD8KX8
21 Pemenne 3amaud mo treme "3aKOHBI https://m.edsoo.ru/V
Herotona. Cuina ynpyroctu. Cuna tpenus" T3T38KBU
WJTa TSOKECTH U 3aKOH BCEMHPHOT
22 SﬂriieHH;cchof)iH?de 02260§H2F2 https://m.£ds00.u/M

naacHus

EETXGF6Q



https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/MEETXGF6Q

VYpoxk-koHpepenuus "/IBrkeHue e https://m.eds0o.ru/BL
BOKPYT TPaBUTAI[MOHHOTO IICHTpa 1 1
GGQ9259

(Conneunas cucrema). ['amaktuku"
Pemenne 3amay mo teme "Cuiia TSDKECTH U 1 https://m.edsoo.ru/\VV0
3aKOH BCEMUPHOTO TATOTEHUS" 2GV8YAT
IlepBas KocMHUYeCKast CKOPOCTb. 1 https://m.edso0.ru/56
HeBecomocTs u neperpy3ku 3XRGG6ED
PaBHOBecue MaTepualbHON TOYKH.
AbcomotHO TBEpI0E Temo. PaBHOBeCHE 1 https://m.edsoo.ru/A
TBEPJIOTO TeNa ¢ 3aKPEIIEHHON OChIO ONEMBA459
BpaieHus. MoMeHT cuiibl. LIeHTp TshkecTH
PaBHOBeCcue MaTepHaIbHONW TOYKHU.
AbcomotHO TBEpIOE Temo. PaBHOBeCHE 1 https://m.edso0.ru/G
TBEPJIOTO TeNa € 3aKPEIIEHHON OChIO AMQWA4SLS
BpaieHus. MoMeHT cuiibl. LIeHTp TshkecTH
Pemenwne 3ama4 mo teme "MOMEHT CHUITBIL. 1 https://m.edso00.ru/0Q
Lentp TsoxecTn" JSN205C
[ToaroroBka K KOHTPOJIBHOM paboTe MO
Telv?e "MexaHquCK(I))e JIBI/I)KGEI/IC. 1 https://m.eds00.1u/8D

3 7SUVX5]
BzaumopeiictBue Ten"
KonTponbHas padoTa 1mo Teme
"MeXI:lHI/I‘{eCK(I))e JIBUJKCHHE. 1 1 https://m.edso0.ru/J1

. BOUJ2YG
BzaumopeiictBue Ten"
Wmnynbsc Tena. UMmyabe cuibl. 3aKoH
COXpZHeHI/Iﬂ I/IMHyJIBZa. VYupyroe u 1 ttps.//.eds00.u/7F

. I5BWQD?2

HEYIPYroe B3auMOJICHCTBUE
Pemenue 3amau o reme "3akoH 1 https://m.edsoo.ru/L
COXpaHEHHUs UMITyJibca" QO6EHS8F9



https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/LQO6EH8F9

VYpoxk-koHpepenuus "PeakTuBHOE

https://m.edsoo.ru/3U

33 JBIKEHUE B MPUPOJIC U TEXHUKE" H32H4RL
34 Mexanudeckasi paboTta U MOIIHOCTb https://m.eds00.1U/FC
OHVOYXP
35 PaboTa CHIIBI TSHKECTH, CHIIBI YIIPYTOCTH U https://m.edsoo.ru/Y4
CHJIBI TPCHUS H20MDHI
Jlaboparopuas pabota «OnpeneneHue
36 paboTHI CUJIBI TPEHHMS [IPH PABHOMEPHOM https://m.edso0.ru/60
JBWKEHUHU TeJjla 10 TOPU30HTAIILHON 9HFE1P8
MTOBEPXHOCTHY
CBs13b 3Hepruu 1 padoThl. [loTeHManbHast https://m.edsoo.ru/ZI
37
SHEprus FB7LSEF
38 Kunernueckas sueprust. Teopema o https://m.edsoo.ru/W
KMHETUYECKOU SHEPIUU KXL7NXVR
39 3aKOH COXpaHEHUS YHEPTUU B MEXaHHUKE https://m.eds00.ru/E
MM2S69EB
JlabopaTopnas pabora «/3yueHue 3akoHa https://m.edso00.ru/0T
40
COXpaHEHUS SHEPTHI VK8KJXB
41 KonebarensHoe IBHKEHUE U €TO https://m.edsoo.ru/3E
XapaKTePUCTUKHU Q3BHBZ3
42 3aryxaronme Koyiebanus. BelHyKIeHHbIC https://m.edsoo.ru/I3
kosebanus. Pezonanc ZKD2M12
43 MareMaTn4ecKuii ¥ PYKUHHBINA MasSTHUKH https:/m.eds00.1/Q07
1PZDM11
ypOK-I/ICCJ'ICI[OBaHI/If: «3aBUCUMOCTD hitps://m.eds00.ru/B
44 neproja KoeOaHuii 0T KECTKOCTU

MIPYKUHBI U MaccChl Ipy3a»
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https://m.edsoo.ru/3EQ3BHBZ3
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https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/BACA6R4KS

[IpeBpamienue 3HEpruu Ipu MEXaHUYECKUX

https://m.edsoo.ru/RP

45
KoJe0aHusIX N7BUG55
Jla6 0 O

46 sactors nepnoza xoncGami ipsmStso0.WEY

PHOA 1Y2NUGC
NPY>KUHHOTO MasTHUKa»
JIab 0 I1
47 H;a(])aiizﬁgjfnpieozli «a If(?;eeg:}?nﬁ rpysa nitps://m.eds00.(W/6Y
proA pY3& GEHWSDT
MOJIBEIICHHOT'O K HUTH, OT MacChl Ipy3a»

. Mexanuueckue BOJ'IHB;.I CaoiicTBa https://m.eds00.ru/O
MEXaHUYeCKUX BOJH. [IpoionbHbIe 1 HBO3USXY
MOTIEPEYHBIE BOJTHBI

49 yPOK_KOHq)?peHHM "szaf{ FHCCIE https://m.edsoo.ru/6P
BOJ'IHBI"B TBEpIOM Tene. CelicMudeckue NOHXSIA
BOJIHBI -

50 3Byk. PacnipocTpaneHue u oTpaxkeHue https://m.edsoo.ru/N
3ByKa TZLRXDB5
Ypok-uccienopanue "HabmoeHue https://m.edsoo.ru/5R

51
3aBHCHUMOCTH BBICOTHI 3ByKa OT 4YaCTOTHI" PRGGZV8

59 I'poMKOCTh 3BYKa M BBICOTA TOHA. https://m.edsoo.ru/A
AKyCTHYECKHI1 pe30HaHC OY3HSN3G
Ypok-koHpepenus "YIpTpa3zByK u https://m.edsoo.ru/A

53
nHOPA3BYK B IPUPOJIE U TEXHHUKE" U3Z0S07U
H .

51| e Saroms coupanenia. Moo ips i edson 7Y

PAHCHI. AJAV57M
KOJIeOaHUs U BOJTHBI
K n
OHTpOIIbHAsSI paboTa 1Mo TeMe "3aKOHBI https://m.edsoo.ru/Z
55 coxpaHeHus. MexaHndeckue KoleOanus u

BOJTHEI"

VD7744VH



https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/ZVD7Z44VH

DNeKTPOMarHuTHOE IoJIe.

https://m.edsoo.ru/K

% DNEeKTPOMarHUTHBIE BOJTHBI AKC7HSCG
o7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "[lkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcrop30BaHme https://m.edsoo.ru/7E
AJICKTPOMArHUTHBIX BOJIH JUIsI COTOBOM 1J2VYO03
cBs3u"
Ypok-uccienoanue "VzydueHue cBOMCTB https://m.edsoo.ru/SH
59 AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO
N7BSEB4
MOOMIBHOTO TenedoHa"
60 Peenue 3a1a4 Ha onpe/esicHUE YaCTOThI U https://m.edsoo.ru/WI
JUTMHBI 3JIEKTPOMArHUTHOUW BOJTHBI GCO6QSN
61 DJIeKTpOMAarHUTHAs MPUPOJIA CBETA. https://m.edsoo.ru/ZF
CxopocTts cBeTa. BomHoBBIE cBOMCTBA CBETa GOBMGFX
Ucrounuku cBera. [Ipsmonuneitnoe
62 pacrpocTpaHeHHe CBETa. 3armenus CoHIa hitps://m.edso0.(u/N
LIADWAXN
u JIyHbl
3aKoH oTpakeHHs cBeTa. 3epkaina. Pemenue
63 3aja4 Ha I1)1pI/IMeHeHI/Ie 3a1<01fa OTpaKEHUS ttps://m.edso0.ru/Q
ONUKCDOB
CBeTa
64 [Mpenomienue cBeTa. 3aKOH MPEITOMIICHUS https://m.edsoo.ru/NF
cBeTa 1PZFEV3
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 I/ICHOJ'ILBOBZHII)/IC I'IOJ'IHOl})O BHYTPEHHETO https://m.edso0.rl/RZ
7THV6E2W
OTPaKEHHSI B ONITHYECKUX CBETOBOIAX
66 JlaGopatopnas pabora "HccnenoBanue https://m.edsoo.ru/R8

3aBUCUMOCTH yTIJia NPCIIOMIICHHUA CBETOBOT'O

00IT10S
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https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/R80OIT1OS

Jy4da OT yIJia MMaJIeHusl Ha TpaHule "BO3ayX-

nn

CTCKJIO

Ypok-koHpepernus "Vcnons3oBaHue

https://m.edsoo.ru/0L

67 MOJTHOTO BHYTPEHHETO OTPAKECHUSI: ) 9F637RU
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b —
https://m.edsoo.ru/Z
68 JIunzel. OnTHYecKast cuja JUH3bI \V702L97F
69 [MocTpoenre n300paKeHHii B TUH3aX https://m.edsoo.1u/M
WU2YHLIN
JlaGopatopHnast pabora "Onpexnenenue
70 (bOKyIc)HorI()) pachos{HHs{ u OIEIT);I/IquKOﬁ tps.//m.eds00.1U/3X
. TVNZNJJ
CWJIBI COOMparomei JIMH3b1"
7 Ypok-koHpepeHus "OnTuaeckue https://m.edsoo.ru/K
JUH30BBIC TIPHOOPHI" KVRKOP3D
72 ['na3 kak onTHyecKkas cucreMa. 3peHune nitps.//m.edso0.0u/KP
1ACI9PW
73 Ypok-koupepennus "ledexrs 3penus. Kak https://m.edsoo.ru/Z
COXpaHUTh 3peHue"” KWLQ3CHI
Pa3znoxxenne 6enoro cBera B CIEKTP.
74 OmBITHL HBIO"?(:H;). OCJ(I:OfKeHI/I::: o hitps.//m.eds00.0u/ZP
REN4D5V
CTIEKTpAJIbHBIX IBETOB. Jluicriepcus cBera
JlaGopaTopnas pabdora "OnbITh O
75 Pa3IOKEHUIO OEIIOTO CBETa B CIIEKTP H https://m.edsoo.ru/E5
BOCIPUATHIO LIBETA IPEIMETOB IIPU UX IBL6TCH
Ha0JI0/IEHUH Yepe3 1[BETOBbIE PUIBTPHI"
VYpok-nipakTiukyM "BosHOBBIE CBOWCTBA https://m.edsoo.ru/AL
76 CBeTa: AMcIepcus, MHTepepeHuus u

nudpaxus”
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https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/A1F3HB8Y9

OmnbiThl Pesepdopaa u nimanerapuas Moaelns

https://m.edsoo.ru/P9

" aToMa 22QVEIV
https://m.edso00.ru/O
78 [Tocrynatel bopa. Monens atoma bopa BIPHEOG?
79 VcrnyckaHue U IOTIIONICHHE CBETa aTOMOM. https://m.edsoo.ru/M
KBanTsl. JInneluaTeie CIIeKTPhI 9LRTHPCO
80 Ypok-nipaktukym "HaoOutoieHre CrieKTpoB https://m.edsoo.ru/7N
ucnyckaHus" CLNW296
81 PannoakTHBHOCTE U €€ BUIBI https://m.edso0.ru/22
H32JWLM
g2 Crpoenue atomHoro siipa. Hykimonnas https://m.edsoo.ru/IR
MOJEIb VESKOFK
83 PajinoakTUBHBIE TIpeBpaIieHust. M30Toms https://m.edsoo.ru/R
AT796TPSP
84 Perrenue 3amau mo teme: "PainoakTHBHbIC https://m.edsoo.ru/W
npeBpauieHus’" X2HQP2S6
85 Meprox nonypacraza https://m.edsoo.ru/W
ZDJCOES87
VYpok-koHpepennus "PagnoakTuBHbIE
86 U3JTyUYCHUSI B TIPUPOJIC, MEIUITTHE nttps://m.eds00.ru/ X1
| ’ ’ J4002C4
TEXHHUKE
g7 SInepHble peakiuu. 3aKOHbI COXPAaHCHUS https://m.edsoo.ru/Y
3apsI0BOTO U MacCOBOTO YHCEI 0Q2XMKO0
DOHeprust CBA3M aTOMHBIX sjiep. CBs3b https://m.edso00.ru/NS
88
MAaccChl U SJHEPTUH TEUFIOS3
89 Perrenue 3amau mo teme "Saepusie https://m.edsoo.ru/0D

peaxkuun"
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https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
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Peaknum cuaTe3a M JCIICHUS AACP.

https://m.edsoo.ru/R

0 Hcrounuku sueprun CosHIA U 3BE3]T MBFQBND7
Vpok-koupepenuus "SAnepHast sHEpreTUKa.

91 I[EﬁCTBHﬁT)aEHOI;KTHBHiDI: H3J1yqe£1/n71 Ha https://m.edsoo.1/Q

| TNWFW90Q
KHUBBIC OPTaHU3MBbI
[ToaroroBka K KOHTPOJILHOM paboTE MO

92 Teme "DIEKTPOMArHUTHOE TIOJIE. https://m.edsoo.ru/TB
DNeKTpOMarHuTHBIC BOJHBI. KBaHTOBBIE OXB9TUO
siBJICHUS "

KonrtpomnbHas paborta 1o Teme

03 "DIEKTPOMAarHUTHOE TOJIE. https://m.edsoo.ru/5U
DneKkTpoMarHuTHbIie BOJHbL. KBaHTOBBIE TJAEDGU
siBJICHUS "

94 [ToBropenue, 060061eHNE. JTabopaTOpHBIE https://m.edsoo0.ru/2G
paboTsl 1o Kypcy "B3aunmopeiictBue Ten" FCLJOJJ
IloBTOpenue, 0600IIcHKE. Pemenue

95 pacquI:})IHx u K&‘IGCI"IFIBeHHI)IX 3a/1a4 110 TeMe hitps.//m.eds00.(u/M

MJINLZOSQ
"TennoBsie npouecco”
[ToBTOopenue, o6o0menue. Pemenue https://m.eds0o.ru/H7

96 pacyYeTHBIX U KaUYECTBEHHBIX 3aJ1a4 110 TEME

. HKU30G3
"KIIJI TerutoBeIX ABUTATENICH"
[ToBTOpenue, o6ob6mcHNe. Pemenue
97 paCLIeTII)-ILIX u Ka‘{eCI”][lBeHHBIX 3aJa4 1o TeMe hitps.//m.eds00.0u/XP
2HRNAY4
"KII[ smekTpoycTaHOBOK"
08 [ToBTropenue, 0600menHue. JlabopaTopHsie https://m.edsoo.ru/FK

paboTsl o Kypcy "CBeToBbIe sIBIEHUS"

30ENRHX
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https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/FK30FNRHX

[ToBTropenue, o6o0menue. Pabora ¢

https://m.edso0.ru/91

99 TEKCTaMH ?0 TeMe "3aKOHBI COXPAHCHHS B 1 XS3CXDT
MEXaHUKe -

100 [ToBToOpenue, 0606menue. Padora ¢ 1 https://m.edsoo.ru/L3
tekctamu 1o TeMe "Konebanus v BOHbI" YKVIINT
IToBropenue, 060611eHne. Pabora ¢ https://m.edsoo.ru/L

101 1
TekcTamu 110 TeMme "CBETOBBIC SBJICHHS" G3271SQ6

. [ToBTOpEHME, 0606'I‘I_I[<CHI/IG. Pa6ota c . https://m.edsoo.ru/W
TekcTamu 1o Teme "KBaHTOBas U sepHas 2IE16NUS
¢dbuszuka"

OBIIEE KOJIMYECTBO YACOB I10 102 97
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https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
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https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8
https://m.edsoo.ru/W7IE16NU8

MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)PI3I/ILICCKOC SIBJICHUC

pacrno3HaBaTh IpPOSBICHUE W3YUYEHHBIX (PU3MUECKHUX SBICHUNA B
OKpY’KaloIleM MHUpE, B TOM 4Hcie GU3NUeCKue ABJICHUS B IPUPOJE,
MIPH STOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBICTISTh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUI

OINUCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3yd (pU3MUYECKHEe BEMUYMHBI, NpPU ONMHMCAHUH TPABHILHO
TPAaKTOBaTb (PU3UUYECKUH CMBICI MCIOJB3YEMbIX BEJIUYMH, HX
0003HAYEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh
(GopMysBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIUYHHY C
JPYTMMH BETMYUHAMU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEM

(I)I/I3I/ILIGCKI/IX BCINYNH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbIiBaTb €0 MATEMAaTHYCCKOC

BBIPA)KCHHE

1.6

1.7

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCHI U CBOWCTBA TEJ, B TOM
4yluclie M B KOHTEKCTE CHUTyalull MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIECACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKkux IaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBA (U3WYECKUX SIBIECHUH, (PU3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU

pemarb pacy€THble 3a1a4 B 1 — 2 1eMCTBUS, UCHOJIb3YS 3aKOHBI U
dbopMynbl, cBsi3bpIBatolMEe (DU3MUECKHE BEIWYUHBI: HA OCHOBE
aHalM3a yCJIOBMS  3a/adyd  3aluChlBaTh  KpPaTKOE  YCIIOBHE,
MOJICTABIATh (DU3UUYECKUE BEIMYMHBI B (OPMYIBI U TMPOBOIUTH

pacy€Thl, HAXOIUTh CIPABOYHBIC JAHHBIE, HEOOXOAUMBIC IS




1.8

1.9

peuicHuA 3aaay, OLICHUBATb PCATMCTUIHOCTD HOJIy‘-IGHHOfI

(bu3nYecKOil BETUYMHBI

pacrno3HaBaTh IpPOOJIEMbI, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYEeCKUX METOJ0B, B OIMCAHUM HCCIEAOBAHMS BBIIEIATD
MpoBepsieMoe  MpEeNroyiokeHue  (Tumoresy),  pas3auyath U
MHTEPIPETHUPOBATh MOIYYEHHBIH pe3yiabTaT, HaXOAUTh OMIMOKU B

XOJ¢€ OIlbITa, A€JaTh BBIBOJBLI I10 €I'0 pE3yjibTaTaM

MPOBOJIUTH OTBITHl 10 HAONIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(¢u3nueckux  CBOWCTB  Tel:  (OpPMYyIMpOBaTH  TPOBEPSICMbBIC
NPEIINOJIOKEeHUsI, COOUPaTh YCTAHOBKY U3  MPEAJIOKCHHOTO

000pyI0BaHUS, 3aIUCHIBATH XO/I ONBITa U (JOPMYIMPOBATH BHIBOIBI

1.10

BBITIOJIHATH MPSAMbBIE U3MEPEHUSI C UCIMOJIb30BAHUEM aHAJIOTOBBIX U
M (poBBIX MPUOOPOB, 3aAMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

1.12

IPOBOJUTh MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYMUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMM Yy4eOHOro HCCIIEIOBaHMs, cOOMpaTh
YCTAaHOBKY U BBINOJIHATh M3MEPEHUS, CJIEeAys MPeNIoKEHHOMY
IU1aHy, (UKCUpPOBATh pPE3yibTaThl IOJyYEHHOHM 3aBUCUMOCTH
(U3MYECKUX BEJIMYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM UCCIICAOBAHU A

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMsI (U3UUECKUX BEIUYMH, CIEIYs
MPEIOKEHHON  MHCTPYKLMHM: IIPU  BBIIOJHEHUN H3MEPEHUM
coOHMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000py10BaHHEM

yKa3plBaTh MPUHLUIBI JCUCTBUS TPUOOPOB U  TEXHUYECKUX
YCTPOWCTB, XapaKTepU30BATh NPHHLMIBI JEHCTBHUS HW3YYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX ONMCAHMS,
UCIIONIb3Ysl 3HAHMSI O CBOMCTBaX (PU3MYECKUX SABJIEHUU U
He00X01MMBbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  HCIOJIb30BaHMUS ~ (U3MYECKUMX  3HAHUM B

MOBCETHEBHON KM3HU Uil oOecrieueHus: O€30MacHOCTH  IpH




oOpameHun ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3[0pOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYIKAIOLLIEH cpeie

1.16

OCYIIECTBIISATH OTOOP UCTOUHUKOB HH(pOpPMaLuu B ceTH VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM U MyTEM CPaBHEHMS PA3TUYHBIX MCTOYHHKOB
BBIJICTATh MHPOPMAIIHMIO, KOTOpAsk SBISETCS HMPOTUBOPEYMBON WM

MOXET OBITh HEZOCTOBEPHOIM

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U yueOHBIX 3a1aHUI
HAYYHOIOINYJIAPDHYIO  JIUTEpaTypy (PU3HYECKOr0  COJEpKaHMs,
CIIpaBOYHBIE MaTEpHANIbl, pecypcbl ceth VIHTepHeT, BiaxeThb
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

WH(OPMALINY U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIC KPATKHUE ITMCHbMEHHBIC M YCTHBIC COOOIICHIS
Ha OCHOBE 2 — 3 WCTOYHHKOB uHPoOpManuu (HU3HUECKOTO
coJIepKaHusl, B TOM YHCJI€ MyOJIUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3ynbTartax MPOEKTOB WM Y4EeOHBIX HCCIEHOBAHUN, MPU HTOM
rpaMOTHO HCIIOJb30BaTh MU3YYEHHbI MOHATUHHBIA anmapaTr Kypca

(I)I/I3I/IKI/I, COIMIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

NP  BBINOJIHEHUU  y4YeOHBIX MPOEKTOB U  HCCIEIOBAaHUI
pacripenienath O0S3aHHOCTH B TpyNne B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjayaMH, CJEAUTHh 3a BBINOJIHEHUEM IUIaHA
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITEIbHOCTD IpyIIbL, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aHMOﬂeﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

11

1.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus

HCIIOJIb30BaTh MMOHATHA

pas3jiniaTh ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAaHHOC (i)I/I?)I/I'—IeCKOG SIBJICHUEC

1.3

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (I)I/ISI/ILICCKI/IX SIBJICHHI B

OKpY’KarolleM MHpE, B TOM uucie GU3NYECKue SBJIEHUsI B IPUPO/IE,




14

1.5

MIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SIBICHUI

ONMCHIBATh HM3yUEHHBIE CBOICTBAa Ten M (PU3MUECKHE SIBIICHUS,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YEMbIX  BEJIMYUH,
0003HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyInbl, CBSI3BIBAIOLIME JaHHYI (U3MUECKYI0 BEIUYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH TPa(QUKH N3yUIEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKTCPpHU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PU3UYECKHE MTPOIECCHl  CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maros ¢ nomouibio 1 — 2 M3ydeHHBIX CBOWCTBA

(bU3NYECKUX SBICHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

peuaTh pacyéTHble 3a1auu B 2 — 3 NENUCTBUS, UCIIONb3YS 3aKOHBI U
dbopmynbl, CBsA3BIBaIONIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE
aHaM3a yCJIOBHUs 3aJa4M 3allMChIBATh KPAaTKOE YCIIOBUE, BBIABIISTH
HEJIOCTaTOK JaHHBIX JUIsl PEIICHUS 3aJa4d, BbIOMpATh 3aKOHBI U
(dhopMybl, HeoOXOIUMBIEC AJis €€ pelieHus, MPOBOAUTHh PAcUEThl U
CpaBHUBATH IMOJYYEHHOE 3HAYeHUE (PU3MUYECKOM BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacnno3HaBaTb HpO6HCMBI, KOTOPBIC MOXXHO PCHINTH IPpU IMOMOIIU
(bHSI/I'—IeCKI/IX MCTOJOB, HCIIOJIB3ysd OINMCAaHUEC HCCICIOBAHMI,
BBLACIATH HIPOBCPACMOC MPECAIIOJIIOKCHNUEC, OUCHUBATL IPABUJIIbBHOCTDH

nmopAaKa IMpOBEACHHUA UCCIICOBAHUA, ACJIATh BHIBO/IbI

1.9

1.10

MPOBOAUTH OMNBITHI MO HAOMIOACHHUIO (PU3NYECKUX SBICHUN WU
¢usznyeckux  CBOMCTB  Tem:  (opMynupoBaThb  MpOBEpSEMBbIC
MPENINOJIOKEHNs, COOUpaTh YCTAaHOBKY M3  MPEIIONKEHHOIO

O60py,[[OBaHI/I}I, OIIMChIBATH XOJ OIIbITa 1 (I)OpMyJ'IHpOBaTL BBIBObI

BBIIIOJIHATE MPAMBIC HU3MCPCHHA C HCIIOJIb30BAHHUEM AHAJIOT'OBBIX

npuOOpoB M  JAaTYMKOB (U3MYUECKUX BEIUYMH, CpPaBHUBATH




1.11

pe3ynbTaTthl WM3MEpEeHUul ¢ ydu€ToM 3aJaHHOW  aOCONIOTHOU

IIOrp€IIHOCTHU

MPOBOAUTh HCCIEAOBAaHUE 3aBUCUMOCTH OJHOW  (hu3HuecKoit
BEJIMYUHBI OT JPYrol ¢ HCHOJB30BAaHUEM IMPSMBIX H3MEPECHHI:
IUIAaHUPOBATh HUCCIIEOBaHHE, COOMpPATh YCTAHOBKY M BBINOJHATH
M3MEpEeHUs, CIeays MPeJIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pe3yNbTaThl NOMYyYEHHOW 3aBUCUMOCTH B BHJIE TaOuull U rpadukos,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MPOBOJANTh  KOCBEHHBIC W3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IUIAHUPOBaTh ~ U3MEpEHHus,  cobupaThb  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIEays MPEIJI0KEHHOW HWHCTPYKUHUH, W BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e30macHOCTH Ipu pa60Te C

1abopaTOpPHBIM 000pyT0BaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JAECUCTBUS M3YUYECHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OINHMCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SBICHUH U HEO0OXOAMMBIE

¢busnvecKkre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOfICTBa 1 U3MCPUTCIIbHBIC
HpI/I60pH o CXeMaM 1 CXEMAaTUIHBbIM PUCYHKAM, COCTABJISIThH CXCMbI
QJICKTPHUICCKUX ueneﬁ C MOCICAOBATCIbHBIM W HapaJlJICIbHBIM
COCAUHCHUECM 3JICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHUS

3JIEMEHTOB JIEKTPUUYECKUX LIEeTIEN

1.16

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKIO O NpUMEpax)
MPAKTUYECKOTO  HCMOJIb30BaHUS  (PU3MUECKUX  3HAaHUM B
MOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpHU
oOpamieHun ¢ mnpubopaMM U TEXHHYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3JI0pOBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKpYKarolIei cpeje

OCYIIECTBIIATh MOUCK HMH(pOpMAIMM (PU3HUECKOTO COAEpKaHHUS B
cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIOTIOJTHUTEBHBIX HMCTOYHUKOB BBIACIATH HMH(POPMAIUIO, KOTOpas

SBJISIETCS] POTHUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOU

1.18

HCIIOJIb30BaTb IIpHW  BBIIIOJHCHHUU yqe6HHx Sa)IaHI/II\/'I HAay4YHO-

MOTYJIAPHYIO JINTEPaTypy (PU3HUECKOro COJepiKaHusl, CIIPaBOYHbIC




Marepuaisl, pecypcbl cetd MHTepHeT; BiageTts NpUEMaMU
KOHCIIEKTHPOBaHUS TEKCTa, IpeoOpa3oBaHusl HHPOPMAIIUU U3 OAHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHUE YCTHBIE
coolmieHusi, 0000mas uHPpOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COIECpKAHUS, B TOM YHCJIE IMyOJIMYHO TMPEICTABIATH
pe3yIbTaThI TPOCKTHOM MIIH UCCIIEI0BATEIBCKOM IEATEILHOCTH, IIPU
9TOM TPaMOTHO MCIIOJIB30BAaTh W3Yy4YCHHBIM IOHATUHHBIN amnmapar

Kypca (pU3uKH, CONPOBOXK/IAaTh BBICTYIUICHHUE ITPEe3eHTalUeN

MIPH BBIMOJHEHUN YY€OHBIX TPOEKTOB U UCCIIEIOBAHUMN (PU3HUECKUX
IIPOLIECCOB paclpeAessaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMM 3aJa4aMM, CJEIAUTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JESATENbHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

9 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble peAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (I)I/I3I/I‘-ICCKOC SIBJICHUC

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaroIlleM MHpE, B TOM Yucie GU3NYECKUE SABJIEHUS B IPUPOJIE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKN) PUBNUECKUX SIBJICHUN

14

ONMCHIBATh M3yUEHHBIE CBOICTBa Ted M (puU3MUecKue sBIEHUS,
UCTONB3Yyd (pU3NUYecKre BETUYMHBI, NPU ONHMCAHUHM TPABUILHO
TpakTOBaTh  (DU3MYECKUH  CMBICT  HCIOJIB3YEMbIX  BEJIMYHUH,
00O3HaYeHUsT M eIWHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMyInbl, CBSI3BIBAIOLINE JAaHHYI (U3MUECKYI0 BEIUYHMHY C
JIPYTUMH BETMUYMHAMM, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BEITHYUH




1.5

1.6

1.7

1.8

1.9

1.10

XapaKTepu30BaTh CBOWCTBA Tell, (PU3HMUECKUE SBICHUS U MPOIECCHI,
UCIOJIb3Ysl M3Y4YEHHBIC 3aKOHBI, IIPM 3TOM JaBaTh CIIOBECHYIO
(GOpMYIHpPOBKY 3aKOHa W 3alUCHIBATh €r0 MaTeMaTHYeCcKOoe

BBIPpAXXCHUC

OOBSICHATH (PU3UYECKHE MTPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUCHTHPOBAHHOTO XapakTepa:
BBISIBJISATH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE W3
2 — 3 JOTMYECKHX IIaroB ¢ MOMOIILI0 2 — 3 M3y4eHHBIX CBOHCTBA

(bl/ISI/ILIeCKI/IX SIBJIGHI/Iﬁ, (I)I/ISI/I‘ICCKI/IX 3aKOHA UJIKM 3aKOHOMEPHOCTHU

pemiats pacué€THble 3a7auyu (omuparonyecs Ha cucremy u3 2 — 3
ypaBHEHUI), WCIONB3ysl 3aKOHBI W (OPMYJIBI, CBS3BIBAIOLINC
¢u3nueckue BENMYMHBI: HA OCHOBE aHajiM3a YCIOBHUS 3aJa4yu
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATh HENOCTAIONIUNE WU
M30BITOYHBIE IaHHBIE, BRIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUISL PEILICHUS, MPOBOAUTHh PACUEThl M OLICHUBATh PEATTMCTUYHOCTH

TMIOJIYUCHHOT'O 3HAUCHUA (1)H3HHGCKOﬁ BCIINYHNHBI

PacIIO3HaBaThb HpO6J'ICMI:>I, KOTOPBIC MOYKHO pPCHIUMTL IIPpH ITOMOIIH
(1)I/IBI/I‘IGCKI/IX MCTOIAOB, UCIIOJIB3YS OIMMCAHUC UCCIICAOBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
IMPOBCACHHA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTAThL Ha6J'IIOI[eHI/II71 " OIBITOB

MPOBOJIUTH OTBITHl TI0 HAOMIONEHUIO (DU3MUYECKUX SIBICHUN WIIH
(bU3NYECKUX CBOWCTB TeJl: CAMOCTOATENBHO COOMpaTh YCTAaHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH XOJ| OIbITA U €r0

pe3yabTaThl, (POPMYIUPOBATH BBIBOIBI

MPOBOJIUTh TMPU HEOOXOJUMOCTH CEpUI0 NPSAMBIX H3MEPEHUH,
ompeseNsisi cpeHee 3HAYCHHE W3MEpPSIeMOW BETWYUHBI ((POKYCHOE
paccTosiHUE coOuparolieil JIMH3bI), 000CHOBBIBAThH BHIOOp crocoba

M3MepeHus (M3MepUTEeIbHOro mpudopa)

1.11

MIPOBOJUTH HCCIIEJOBAaHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
HCIIOJIb30BAHNUEM IIPSIMBIX U3MEPEHUI: IIJITAHUPOBATh UCCIIEJOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PE3yiIbTaThl
MOJyYEHHOH 3aBHCHMOCTH (U3UYECKUX BEIMYUH B BUJE TaOIUIH

l"pa(l)I/IKOB, ACJIaTh BBIBOJKI IO PE3yJIbTaTaM HCCIICAOBAHUA




1.12

1.13

MPOBOJANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEIUYHUH:
IUIAaHUPOBATh ~ HU3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJHATh M3MEPEHUSA, CIEAyS MPEII0KEHHON
WHCTPYKUMH, BBIYUCIATh 3HAYECHUE BEJIWYMHBI U aHAIU3UPOBATH
MOJyYEHHBIE pE3yJIbTaThl € YYETOM 3aJaHHOW IOIPEIIHOCTH

U3MEpEHUI

CO6J'II-OI[aTB ImpaBujia TCEXHUKH 0e30macHOCTH IIpu pa60Te C

n1abopaTopHbIM 000pyI0OBaHUEM

1.14

1.15

pa3nuyaTth OCHOBHBIC MPU3HAKU M3YUYCHHBIX (DU3NYECKUX MOJETICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIH
HMCTOYHMK CBETA, Jy4, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKIIOHHAs MOACIIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHLUIBI JACHCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OINHCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (U3MYECKUX SBICHUH U HEO0OXOAMMBIE

¢busnvecKkre 3aKOHOMEPHOCTH

1.16

1.17

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHBIE PUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPHUTEIBHBIX  NPUOOPOB  H
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUH Y4eOHO-TPAaKTHYECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIs IOCTPOEHUS N300paKEHU B IIIIOCKOM
3epKaie ¥ coouparomeil TuH3e

OPUBOAMTH TpUMeEphl (HAXOOUTh HHGPOpPMALMIO O IpHUMEpax)
MPaKTUYECKOIO0  HCIOJIb30BaHMUS ~ (U3MYECKUMX  3HAaHUM B
MOBCETHEBHOM KM3HM Ui obOecrieyeHus Oe30MacHOCTH  IpH
oOpamieHun ¢ mnpubopaMd UM TEXHHYECKUMH YCTpONCTBaMH,
COXpaHEHMs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTHYECKOTO

MOBEICHUS B OKPY’KAIOILIEH cpeie

1.18

OCYIIECTBIISITh MOUCK HMH(OpManMM (U3NYECKOTO COJEp’KaHUS B
cetu VIHTepHET, CaMOCTOSATENBHO (HOPMYIIUPYs TOUCKOBBIN 3ampoc,
HaXxOJUTh IyTH OINpEAENeHUs JIOCTOBEPHOCTH  IOITYYEHHOMN
uHpOpMalMK Ha OCHOBE MUMEIOIMXCSA 3HAHWM M JIOMOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh TMPU BBHIMNOJHEHUH Y4YeOHBIX 3aJaHUi Hay4dHO-
MOMYJIAPHYIO JINTEPaTypy (PU3HUECKOro COJepiKaHusl, CIIPaBOYHbIE

MaTepuaibl, pecypchl ceTd MHTepHeT; BhaaeTh npuéMamu




1.20

1.21

KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHbBIC NHCHMEHHBIC W YCTHBIE COOONICHMS Ha
OCHOBEe WH(pOpPMAIMKM M3 HECKOJBKHX HCTOYHHKOB (DU3UYECKOTO
coziepKaHus, IMyOINYHO MPEACTABIATh PE3yJIbTAaThl IPOSKTHON MIIN
WCCIICIOBATENIbCKOW  JIEATENIbHOCTH, TPU  3TOM  TI'PaMOTHO
UCTIONIB30BAaTh M3YYCHHBIH TOHATUIHBIA anmapaT H3y4aeMoro
pa3nena (U3MKA U COMPOBOXKIATH BBICTYIJICHHE IPE3CHTALUCH C

y4€TOM 0COOEHHOCTEH ayIMTOPUU CBEPCTHUKOB

MIPH BBIMOJHEHUN YY€OHBIX TPOEKTOB U UCCIIEIOBAHUMN (PU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JESATENbHOCTh TPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

ITPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon Kon
IIpoBepsiembIe 3JIEMEHTBI COACPKAHUSA
pasznena JJIeMEeHTAa
®U3UKA U EE POJIb B [IO3HAHNU OKPYXXAIOIIETO MHUPA
®usuka — Hayka o npupoje. SBieHus npuponbsl. Ousnyeckue
11 ABJICHUS: MEXaHUYECKUE, TEIUIOBBIE, AIIEKTPUYECKHE,
MarHMTHbIE, CBETOBBIE, 3BYKOBbIE
®dusnyeckre BeIUUYMHBL. V3MepeHne QU3NYECKUX BEIUYHUH.
1.2 dusnyeckue npuOOpBI. ITorpemHocTsb MU3MEpEHUI.
1 MextyHapoaHas cuctemMa eIMHUIL
EcrecTBeHHOHAaYUYHBIN METOJ MO3HAHMUSI: HaOII0ACHHE,
13 [IOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIABMKEHHE THUIIOTES,
' HKCIIEPUMEHT 10 MPOBEPKE TUIIOTE3, 00bSICHEHNE HA0II01aeMOT0
SIBJICHUS
1.4 Onucanune GpU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEeH
15 [TpakTrueckue paboTHI:




N3mepenne paccTOsTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOIO Tea.
Onpenenenue pasMepoB MabIX TEN.

W3mepeHnue TemmepaTrypbl IpH IHOMOIIM KUAKOCTHOI'O

TEPMOMETPA U JaTYMKA TEMIIEPATypPhl

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, UX pa3MepBbl.

21 OnBITH, TOKA3bIBAIOIIUE TUCKPETHOE CTPOSHUE BEIIECTBA
29 JBmwkenue yactuil BemecTBa. CBsI3b CKOPOCTH JIBHKCHHUS
' YacTHI] ¢ TeMIiepatypoii. bpoyHoBckoe aBmkenue, nuddysus
23 B3aumoieficTBIE YaCTHI] BEIIECTBA: TPUTHKEHUE H
' OTTAJIKMBaHUE
ArperaTHple  COCTOSHUS ~ BEIIECTBA: CTPOCHHE  Ta3oB,
”4 KHUJIKOCTeH ¥ TBEPABIX (KPUCTALIMYECKUX) Tel. B3auMocBs3b
' MEXKJTy CBOMCTBaMH BEIICCTB B PA3HBIX arperaTHBIX COCTOSHUSAX U UX
ATOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 OCOoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTudeckue paboTHI:
OrnieHka quamMeTpa aToMa METOJIOM PSIOB (C UCTIOJIb30BAaHUEM
26 dororpaduii).

OMBITHI 110 HAOJIOACHUIO TEMIOBOTO PACITUPEHUS Ta30B.
OneITEl IO OOHApPYKEHUIO JACUCTBUSA CHUII MOJEKYJSIPHOTO

MMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexannueckoe JBHKEHUWE. PaBHOMEpHOE M HEPaBHOMEPHOE

3.1
JIBIDKEHUE
3. Ckopocte. CpemHsis  CKOPOCTh IIPH  HEPABHOMEPHOM
' JBYOKEHUH. Pacuér myTH 1 BpeMeHH JIBUKESHUS
SIBnenue mHepuuH. 3aKOH MHEpIMU. B3aumopelcTBHe Ten Kak
3.3 MIpUYMHA U3MEHEHUs CKOPOCTH ABM)KEHHUA Tell. Macca Kak mepa
MHEPTHOCTH TeJa
34 [TnotHocTs BemiecTBa. CBS3p IUIOTHOCTH C KOJMYECTBOM
' MOJIEKYJI B €JUHHIIE 00BbEMA BEILIECTBA
3.5 Cuna Kak XxapakTepUCTHKa B3aMOIEUCTBUS Te




36 Cuina ynpyroctu u 3akoH ['yka. M3mepeHne cuiibl ¢ MOMOIIbIO
JMHaMOMeETpa

37 SIBnenue TAroTeHus U cuia Tsokectr. Cuta TSHKECTH Ha IPYTUX
mwrageTax. Bec Tena. HeBecomocTh

3.8 Cuna Ttpenus. TpeHue CKONbXEHUs U TpeHUe Mokos. TpeHue B

npupoac U TCXHUKE

3.9 CioxxeHue CwWi, HampaBJICHHBIX IO OJHOM  MPSIMOIl.
PaBHOelicTBYIOIIIAsA CHIT

[TpakTuyeckue pabOTHI:

Omnpernenenre CKOPOCTH PaBHOMEPHOTO JIBMOXKEHHS (IIapUKa B

KHUIKOCTH, MOJICNHU JJIEKTPHYECKOr0 aBTOMOOWIIS M TaK Jaiee).

OmnpeneneHne CpenHE CKOPOCTH CKOJBKEHHS OpycKa HIIH
310 mapyKa 10 HAaKJIOHHOW IUIOCKocTH. OmpesesieHne IIOTHOCTH
' TBEpAoro Tena. OMBITBL, JEMOHCTPUPYIOIIUE 3aBUCHMOCTD

pactsbxeHus (aehopMalnu) MPYKHHBI OT MPUIOKEHHOH CHIIBL

OmnbIThI, JEMOHCTPHPYIOUIME 3aBHCUMOCTb CHJIBI  TPEHHSI

CKOJIBKCHHUS OT BE€Ca TCJIa H XapaKTCpa COIIPHUKACAOIIUXCA

MMOBEPXHOCTEN

@dusnueckre SBICHUS B MPHUPOJE: TNPUMEPHl JBWKEHHUS C
3.11 pasINYHBIMH CKOPOCTSMU B )KUBOW U HEXXUBOM IIPUPOJIE, AEUCTBHE

CHJIbI TPCHHUA B IPUPOAC U TEXHUKE

3.12 TexHuuyeckue ycTponcTBa: AMHAMOMETP, OIIUITHUKI

TABJIEHME TBEP/IBIX TEJ, )KUJIKOCTEHN 11 TA30B

[asnenue tBEpnoro tena. CnocoObl yMEHbIIEHUS U YBEIMUEHUS

4.1
JABJICHHUS
42 JlaBnenue rasza. 3aBUCHMOCTh [IaBIEHHS Taza OT 00bEMa,
' TEMIIEPATYPhI
13 [lepenaya maBneHus: TBEPABIMU TEIAMHU, )KUJIKOCTSIMHU U Ta3aMHu.
' 3akoH [lackains. [THeBMaTHUeCKHE MAILIMHBI
3aBHCUMOCTh JaBJICHUS KUJTKOCTH oT TJTyOHWHEI.
4.4 I'unpocratuueckuii  mapagokc.  CooOmmiarommecs  COCYAbI.
['unpaBiuyecKkue MeXaHU3Mbl
45 AtMochepa 3emnu u arMmocdepHoe aaBieHue. [IpuynHbI

CYIIECTBOBaHMUS  BO3IYIIHON  00omouku  3emmm.  OmbIT




4.6

Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO IaBJICHHUS OT BBICOTHI
HaJl yPOBHEM MOps

Wzmepenne atmocdepnoro gasinenud. [IpuGopsl s usmepeHus

aTMoc(hepHOTro TaBICHHUS

4.7

4.8

4.9

JlelicTBME KHUJIKOCTM M ra3a Ha IOrpy>KEHHOE B HHUX TEJO.

BritankuBaromas (apxuMeoBa) cuiia. 3akoH Apxumena
[InaBanue Ten. Bo3ayxomnnaBanue

[TpakTrueckue paboTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMaA
NOTPYy>)KEHHOM B  JKHMAKOCTb 4acTh Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CHJIbL, IEUCTBYIOIIEH HA TEJO, NOTPYKEHHOE B
JKUJIKOCTh. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TENO B >KHAKOCTH, OT Macchl Teyia. OIbITHI,
JIEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh  BBITAJIKUBAIONICH  CHUJIBI,
JENCTBYIOIIEH Ha TEJIO B )KHUJIKOCTH, OT 00bEMa MOrpyKEHHOI B
JKMAKOCTh YacTH Tella H  OT IJIOTHOCTH  JKUIKOCTH.
KoHcTpynpoBanue apeomeTpa MM KOHCTPYHPOBAHUE JIOAKU U

OIIpEeNIeNIEHUE €€ TPY30II0XbEMHOCTH

4.10

411

@dusnyeckue SBIEHUS B MPUPOJE: BIUSHUE aTMOC(EpHOro
JABJICHUSI HA )KUBOW OpraHU3M, MJIaBaHUE PHIO

TexHUYECKHE YCTPOICTBA: COOOIIAIOIINECS COCY/IbI, YCTPOUCTBO
BOJIONIPOBO/A, TUAPABIMYECKHI Ipecc, MaHOMETp, OapoMmerp,

BBICOTOMCD, HOpI.HHCBOfI HACoC, apCoOMETP

PABOTA, MOIIHOCTD, SOHEPT A

5.1 MexaHnunueckas paboTa

5.2 Mexanndeckass MOIIHOCTD

£ 3 [TpocTeie MeXaHU3MBI: pbIYAr, OJIOK, HAKJIOHHAS IIOCKOCTb.
' [TpaBuiio paBHOBECHS pbIvara

54 [TpumeHeHue paBuia PaBHOBECHS pbldara K OJI0Ky

- «3onotoe mpaBmio» MexaHuku. KosdduumeHt mnonezHoro
' JEeHCTBUS MeXaHU3MOB. [IpocThie MEeXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHManbHas SHEPTUM TeJa, MOJHATOrO HaJ 3eMIIER

5.7 Kunernueckas sneprus




Ilonnass MexaHuU4YecKas SHCPTIUs. 3aKoH U3MCHEHHS U

> COXPaHEHMsI MEXaHUYECKOH SHepruu
[TpakTyeckue paboTHI:
Omnpenenenre pabOThl CWIBI TPEHUS TPU PABHOMEPHOM
5.9 JBYDKEHUU Tella 10 TOpU30HTaIbHON noBepxHocTu. VccnenoBaHue
ycnoBuid paBHOBecust pbryara. M3mepenue KIIJ[ HaknoHHOMN
10cKocTH. M3ydyeHune 3aKkoHa COXpaHEHHUs MEXaHUYECKOM SHepruu
5.10 duznueckue SBJICHUS B IPUPOJIC: PhIYATH B TEJIC YEIOBEKa
511 TexHuueckue yCTpoucTBa: pblyar, MOJABUAKHBINA U HETOBH>KHBIN
' OJIOKH, HAKJIIOHHAS TUIOCKOCTH, MMPOCTHIE MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JieMeHTBI COAEPKAHUSA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOPUM CTPOEHMs BellecTBa. Macca M pa3Mepsl
' MoJieKyJ. OmbITbI, MOATBEP’KAAOLUIME OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHOKHHETUYECKON TEOPUH
Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro
6.2 coctosiHu# BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OOBsicHEHHME CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
° 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYIIPHOKHHETHYECKON
TEOPHUH
6.4 CMaunBaHWe U KalTWJUISIPHBIC SBJICHUS
6.5 TemoBoe paclIupeHne U CKaThue
66 Temneparypa. CBs3bp TemmepaTypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBMYKEHHSI YaCTHUI]
BryTpeHHss SHEPTHSL. Crioco0sl WU3MEHEHUS
6.7 BHYTpPEHHEH SHEPruu: TerJioneperaya U COBEpIICHHE
paboThI




Buist TeIJIonepeaun: TEIJIONPOBOAHOCTb,

°8 KOHBEKLUS, N3JITy4YCHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [lnaBneHue ©  OTBepACBaHUE  KPUCTAUIMUYECKHUX
' BEILECTB. Y IebHAas TEIUIOTA IJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
6.10 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPbl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaHUS
[Ipunnuner  pabotel  TermioBblx apurarened  KIIJI
6.15 TEIJIOBOTO JBUratess. TenaoBble ABUTaTeNId U 3allUTa
OKPYXaIoIIe Cpeabl
3aKOH COXpaHEHUsS M TPEBPALICHUS DHEPrUU B
6.16
TETJTIOBBIX TPOIIeccax
[TpakTudeckue paboThI:
OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnbITH 110 BRIPAIIMBAHUIO KPUCTAILIOB OBApPEHHOU
COJIA WJIU caxapa.
OnpITEI IO HAOMIOJCHUIO TETUIOBOTO PACIIUPEHUS
6.17 ra3oB, )KUAKOCTEH U TBEPABIX TEI.

Omnpenenenue 1aBaeHus BO3lyXa B OaJlJIOHE IITPUIIA.

OnBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBICHUS
BO3/yXa OT €ro 00b&Ma U HarpeBaHus WK OXJIAXKICHHS.

[IpoBepka runoTe3sl JIUHEHHON 3aBUCUMOCTH JITTUHBI
CTOJIOMKA >KMJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT

TEMIIEPATYPBI.




6.18

HaGnronenue n3MeHeHusi BHyTPEHHEH SHEPrHU Teja

B pE3YJIbTATC TCILIONICPEAAYN U pa6OTI>I BHCIIHUX CHUJI.

HCCJ’ICI{OBaHI/Ie SABJICHUSA TermooOMeHa IIpu

CMEIIMBAaHUU XOJOJAHON U TOPAYEH BOJIBI.

OHpGI[eHeHI/Ie KOJMYCCTBA TCIUIOTEHI, ITOJIYUYCHHOTO

BO,Z[OI>'I Ipu TEII000MEHE C Harp€TbiIM MCETATNIMYECCKHUM

AJTUHIPOM.

Onpenenenue yieabHON TEIVIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHus.
OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Onpez[eneHI/Ie y,[[eJ'ILHOI‘/'I TCIIJIOTHI IIJIABJICHUA JIbJA.

dusnueckue SBICHHUS B MPUPOJE: TOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIC SBICHHS B TPUPOJE,
KPHUCTAILJIBI B IpUpo/Ie, n3ayuyeHue ColHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHudeckue yCTpOMCTBA: KalWUIAPBL, IPUMEPHI
HCITOJIb30BaHNsl KPUCTAIJIOB, )KMIKOCTHBINA TEPMOMET,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOuHa,

JABUTaTCJIb BHYTPECHHETO CropaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posia dIeKTPUIECKUX 3apsiioB
BsaumoneiictBue 3apspkeHHBIX Ten. 3akoH Kyinona

7.2 (3aBHCUMOCTB CHJIbI B3aHMOJIEHCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEKIY TEIaMN)
DIIEKTpHYECKOE oJIe. HanpsxénnocTts

7.3 anekTpuyeckoro mois. IlpuHnum — cyneprno3unuu
AIIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocurenu snexktpuyeckux 3apsAnoB. DIE€MEHTapHBIA

7.4 anekTpudeckuil 3apsia. Crpoenne atoma. IIpoBonHukM
U TUDJIEKTPUKHU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




ONEeKTpUYEeCKM  TOK. YCIOBUS  CYyIIECTBOBaHMS

7.6

ANEKTPUYECKOT0 TOKA. ICTOUHHUKYM IOCTOSHHOIO TOKA

[Henictus 3JIEKTPUYECKOIO TOKa (Tenosoe,
1.7 XUMHUYECKOE, MAarHUTHOE). OJIEKTPUYECKHUH TOK B

JKUJKOCTAX U Ta3ax

Onektpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
7.8

HaIlpsKEHUE

9 CormnpoTuBieHnE MIPOBOJIHHUKA. VY nenbHoe

7.

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma aJig y4acTka 1enu

[locnenoBarenpHOE W MapajlIeJIbHOE COEIUHEHHE
7.11

MIPOBOJIHUKOB

PaGora ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyis — Jlenna

DJeKTpUYeCKre e U MOTPEOUTENH INEKTPUIECKON
7.13

sHepruu B ObITy. KopoTkoe 3ambIkaHue

[TocTostHHBIE MarHUTHI. B3anmojelicTBre MOCTOSTHHBIX
7.14

MarHuTOB

MarnutHoe mnosne. MarHutHOoe mosie 3eMIM M €ro
7.15

3HAUYEHHUE IS )KU3HU Ha 3emiie

OneiT Opcrena. MarHuTHoOe TMoJ€ 3JIEKTPUUECKOTO
7.16

ToKa. [I[puMeHeHne 371eKTPOMAarHuTOB B TEXHUKE

JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

DIIEKTpOABUTATENb TOCTOSHHOTO TOKA. Mcnonab30Banne
7.17

AJNIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOPTE

Onbitet ®apages.  SIBieHHe  3IEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs
7.19 ANEKTPUYECKON  BHEPruu.  DJNEKTPOCTAHLIMM  HA

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
7.20 [TpakTuyeckue paboOTHI:




OnbITH 110 HAOIOICHHIO STICKTPU3ALIUH T MHIYKIHEH
U NIPU CONPUKOCHOBEHHH.

HccnenoBanue JeMcTBUSA BIEKTPUYECKOIO MOJS Ha
IIPOBOJAHMKH U JTUDJIEKTPUKU.

COopka u TpoBepKa pabOThI AIEKTPUUYCCKOW MU
IIOCTOSIHHOT'O TOKa.

M3mepeHue U peryarupoBaHue CUIIbl TOKA.

W3mepeHnue u peryiupoBaHue HalPsHKEHUS.
HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa, HAYLIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHS pe3ucTopa Hu
HaInpsDKEHUs Ha pe3ucTope.

OnbIThl, JEMOHCTPUPYIOIINE 3aBHCUMOCTb
AIIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro
JUIMHBI, TUIOIA/IM TIONEPEYHOT0 CEYeHUs U MaTepuana.
[IpoBepka mpaBUiIa CIIOKEHHUS HANPSDKEHUM IpU
IIOCJIEIOBATEIbHOM COEAMHEHUU [IByX PpE3UCTOPOB.
[TpoBepka npaBuiia Ajs CUJIbl TOKA MPU MapalIeIbHOM
COoeMHEeHUU pe3uctopoB. OmpeneneHue  padbOThI
NIEKTPUYECKOTO TOKA, HUAYLIETO YEpe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU — 3JEKTPUYECKOTO  TOKa,
BbI/IETISIEMON Ha pe3ucrope. HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ Harpesarens.
HccnenoBanue MarHuTHOIO B3aUMOJECHCTBHUS
MOCTOSIHHBIX MAarHUTOB. VI3yueHue MarHUTHOIO MOJs
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paznenenun. MccnenoBanne neicTBUS 2IEKTPUUECKOTO
TOKa Ha MarHMTHYIO CTpEJIKY. OnpIThI,
JEMOHCTPUPYIOLIHE 3aBUCHUMOCTh CHUJIBI
B3aMMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlI€HUs TOKa B Karyumike. l3yueHue
JIEICTBUSI MarHUTHOTO IOJSl HA IPOBOJHUK C TOKOM.

Konctpynposanue u H3y4YECHUE paboThl




AJIEKTPOABUTATEIIA. N3mepenue KILJ
AJIEKTPOABUraTeIbHOM  yCTaHOBKM.  ONBITBI 1O
UCCIICIOBAaHHIO SBJICHUS JIEKTPOMArHUTHON
UHAYKIMU: HUCCIIEJOBAaHME W3MEHEHUN 3HAUYEHUs U

HaIlpaBJICHHUA UHAYKIIHUOHHOT'O TOKa

7.21 OpraHW3MOB, MAarHUTHOE T10JIe 3eMIIH, Ipeid MOI0COB,

dusnueckue SBICHUS B NPUPOAE: DICKTPUUECKUE

SBIICHUST B arMocdepe, DIIEKTPUYECTBO  IKHUBBIX

POJIb MAarHuTHOTO I1OJIS JJIA J)KHU3HU Ha 36MHC, IIOJIAPHOC

CHUSAHUC

Texuuueckue YCTpOﬁCTBaI QJICKTPOCKOII, aMIICpMCETDP,
BOJIBTMETpP, PCOCTAT, CUETUHK SHGKTqueCKOﬁ OHCPIuu,

DIIEKTPOOCBETUTENBHBIE TMPHUOOPHI, HArpeBaTeIbHbIC

r.22 AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IIOCTOSIHHOT'O TOKA, TEHEPATOP MTOCTOSHHOTO TOKA
9 KUIACC
Kon
Kon
paszen [IpoBepsieMble 21€MEHTHI COAEPHKAHUS
AJIEMEHTa
a
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanudeckoe pABWKeHHe. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
3 8.4 HepaBHoMepHOe mpsmonuHeiiHOe ABukeHHe. CpenHsas U
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHUU
8.5 VYckopenne. PaBHOYCKOpEHHOE MPSIMOIMHENHOE IBUKEHHE
8.6 CBobonnoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE ABMXKEHME 1O OKpyXHOCTH. Ilepmon m wacrora
8.7 oOpamtenus. JIuneliHas u yrinoBasi ckopocTH. LleHTpocTpemurensHoe
YCKOpEHHUe




8.8

IlepBeb1it 3akoH HproToHa

8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akoH HeroTona
8.11 [TpuHIMIT CyTIEpIIO3UIMHU CHIT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8.13 Cuna TpeHMs: cujla TPEHUS! CKOJIbKEHHUS, CUJIa TPEHUs IOKOs,
' JpyTUE BUJIBI TPEHUS
8.14 Cuna TsHKeCTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpEHHE
' CBOOOHOIO Ia/IeHUs
815 HBwxkenue 1utaHer Bokpyr Connna. IlepBas kocmuueckas
' ckopocTbh. HeBecoMOCTh U meperpy3ku
8.16 PaBHOBecue MarepuanbHOI TOUKH. AOCOIIOTHO TBEPAOE TEIO
8.17 PaBHOBecue TBEPIOrO Teja ¢ 3aKPEIUIEHHOW OCHIO BPAILCHUS.
' MowmenT cuisl. LieHnTp TsxecTu
8.18 Nmnynec Tena. U3menenne nmiynsca. Mmmnyiibe cumsl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeakTtuBHOE ABMXKEHKE
8.21 Mexanudeckas paboTa U MOIIHOCTb
8.22 Pabora cun Tsxectu, ynpyroctu, TpeHusi. CBsi3b SHEPTHH U pabOThI
8.93 [loreHnnmanpHast >HEPTUsl Teja, MOTHATOTO HaJ TOBEPXHOCTHIO
. 3emiu
8.24 [ToTenunanpHas SHEPTUsL CKATON MPYKUHBI
8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOU SHEPTUU
8.26 3aKOH COXpaHEHUs MEXaHUUECKOW YHEPTHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeiHel CKOPOCTH CKOJIbXEHHs Opycka Win
JBIDKEHUS IApUKa MO HAKIOHHOW TuIockocTH. OmpenencHue
8.27 YCKOPEHHs TeJla IPU PAaBHOYCKOPEHHOM JBHM)KEHHHU MO0 HAKJIOHHOU

IIIIOCKOCTH.
HccnegoBanue 3aBUCHUMOCTH nyTH OoT BpEMCHU npu

PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.




8.28

8.29

[IpoBepka TUIIOTE3BI: €CIIM MPU PABHOYCKOPEHHOM JIBHKEHHUHU 0e3
HayaJIbHON CKOPOCTH ITyTH OTHOCSATCS KaK PsiJi HEUETHBIX YHCEI, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OJTMHAKOBBI.
HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJBKEHHS OT CHUIBI
HopManibHOTO aaBneHus. Ompenenenue koddduuuenta TpeHHs
ckoJibkeHus. OnpeneneHne KECTKOCTU MpyXuHbI. OmnpenencHue
paboThl CHJIBI TPEHHS NPU PAaBHOMEPHOM JIBUKCHHU TeJa IO
TOPU30HTAIILHON MOBEepXHOCTH. OmnpexpeneHue padOTHl  CHIIBI
YIPYTOCTH MPH MOIBEME TPY3a € UCIIOJIb30BAHHEM HETIOABIKHOTO
U TIO/IBUYKHOTO OJIOKOB

dusnyeckue SBICHUS B IPUPOJE: MIPUIMBEI U OTJIUBBI, IBIKCHUE
rraneT COJHEYHOH CHUCTEMBI, PEaKTHBHOE MIBIIKEHHE IKHBBIX
OpraHHU3MOB

TexHuueckue YCTpOﬁCTBaZ CIMaAOMCTpP, MaT4YHUKH IIOJIOKCHUA,

pacCTodHrA U YCKOPCHUSA, PaKCThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

0.1 KonebarenbHoe  nBuxkeHue.  OCHOBHBIE  XapaKTEPUCTUKU
' KOJIeOaHUM: TIepHo/I, YaCTOTa, aMILIUTY/1a
9.9 MaremMatnueckuii ¥ TOPYXKUHHBIM MasTHHUKHU. lIpeBpaieHune
' SHEpPIruu Npu KoJaeOaTeIbHOM JIBHKEHUH
9.3 3aryxatomue konedanus. BeiHyxneHHble konedanus. Pezonanc
Mexannueckue  BosHbL.  CBONCTBA  MEXAaHHYECKHMX  BOJIH.
9.4 [IpononpHBIE M NTONEpEYHBbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
' pacnpocTpaHeHusi. MexaHU4ecKHe BOJIHBI B TBEPAOM TElE,
CEHCMUYECKHE BOJIHBI
9.5 3ByK. I'poMKOCTB U BbIcOTa 3ByKa. OTpakeHHE 3ByKa
9.6 Wudpa3Byk 1 yabTpa3ByK
[IpakTuyeckue paboOTHI:
Ormpenenenne 9acToThl U MEpHUoJa KojieOaHUNW MaTeMaTHYEeCKOTO
MasiITHUKA.
9.7 OmnpeneneHre YacToThl W MepHofa KoJeOaHWM MPY>KUHHOTO

MasTHHKA
HccnenoBanue 3aBUCUMOCTH Meproa KoJieOaHWN TTOIBEIICHHOTO
K HUTU Tpy3a OT JUIMHBI HUTH. VccienoBaHue 3aBHCHUMOCTH

neproja KojeOaHUW NPYKUHHOTO MasTHHKA OT MAaccChl Tpys3a.




10
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IIpoBepka  HE3aBHUCHMOCTM  Tlepuojia  KoiebaHud  Trpysa,
MOJIBEILIEHHOTO K HUTH, OT MaccChl Ipy3a M KECTKOCTU MPYKUHBI.
N3mepenne yckopeHust CBOOOHOTO MaICHUs
98 ®dusnyeckue SABICHMS B IPUPOJE: BOCIPUATHE  3BYKOB
' KUBOTHBIMH, 3€MJIETPSICEHHE, CEIICMUUECKHE BOJIHBI, IIyHAMH, 9XO
99 TexHuyeckue ycTpoHCTBa: IX0JIOT, UCIIOJIB30BAHKE YIIbTPa3ByKa B
- OBITY M TEXHUKE
OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
101 DNeKTpOMarHuTHOE IoJie. DJIEKTPOMarHuTHoIe BOJIHBL. CBOMCTBa
' ANEKTPOMArHUTHBIX BOJIH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BoiHOBBIE
' CBOMCTBa CBETA
[IpakTuueckue pabOTHI:
10.4 N3yueHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH C IOMOUIBIO
MOOMIBHOTO TenedoHa
105 Ousnyeckue SBICHUS B TMPUPOJE: OUOJIIOTUYECKOE JeiCTBHE
' BUJIUMOT0, YJIbTParOJIETOBOIO U PEHTI€HOBCKOIO U3TyUEHUI
10.6 TexHuyeckue yCTpOICTBAa: HCIIOJIB30BAHUE 3IIEKTPOMATHUTHBIX
' BOJIH JUIsl COTOBOM CBSI3H
CBETOBGBIE SABJIEHUA
111 JlyueBast mozens cBera. MicTOUHMKHM cBETa
11.2 [IpsimonnHENHOE pacIpOCTpaHEHHUE CBETA
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomnienne cBeta. 3akoH TmpenomiieHusi cBeta. [lonHoe
' BHYTPEHHEE OTpa)kKEHUE CBETA
115 JIunza. Xop syuel B JIMH3€E
11.6 Onrtuueckas cuctema QoTtoarmapara, MUKPOCKOTIA M TeJIECKOoTa
11.7 I'ma3 kak ontuyeckas cucteMa. biInM30pyKocTh U T1adbHO30PKOCTh
118 Paznosxenue 6enoro ceera B ciektp. OnbiTel HetoTona. Cnokenne
' CIEKTPAJIbHBIX 1[BETOB. Jlucnepcus ceeTa
11.9 [IpakTuyeckue paboOTHI:




HccnenoBanue 3aBUCHUMOCTH yIVIa OTPA)KEHUs CBETOBOTO JIyda
OT yrJja MnajaeHusl.

N3ydenne xapakTepUCTUK W300paKeHHs MpeIMeTa B TUIOCKOM
3epKare.

HccnenoBanue 3aBUCMMOCTH yTIjla MPEIOMIIEHHMS CBETOBOIO
Jy4a OT yIJia MajieHus Ha IPaHule «BO3/IyX — CTEKIION.

[Tonydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenre (QOKYCHOTO pPACCTOSHUS M ONTUYECKOW CHIIBI
coOuparoIei JTMH3HI.

OnBITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.

OIIBITEL 110 BOCIIpHUATHUIO IBE€TA NPCAMETOB ITPHU UX Ha6JHOIIeHI/II/I

4yepes LIBETOBbIE (DUITBTPHI

dusznyeckue SBICHUS B Opupoac: 3aTMCHUA COJ'IHLIa n HYHBI,

11.10 [BeTa TeJ, ONTHYECKHE sABJICHHS B atmocdepe (uBeT Hebda,
pedpakius, pagyra, MUpax)

111 TexHuueckue ycTpoiicTBa: OYKH, Iepuckon, (oToanmnapar,

' ONTUYECKUE CBETOBOIbI
KBAHTOBBIE ABJIEHUA

191 OmnsiThl Pe3epdopaa u ninanerapHas Mozeab atroma. Mojiens atomMa
' bopa

122 Hcnyckanue u noriomeHue cBerta atoMoM. KBaHThl. JInHeiuarsie
' CIIEKTPBI

12.3 PaguoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3IyyeHHs

194 Crpoenne atomHoro snapa. HykinoHHas MozAenb aTOMHOIO spa.
' N3otonst

12 125 PanuoaxTtuBHble mpeBpamienus. Ilepuoa mosypacnaga aTOMHBIX

' sanep

126 SAnepHble peakyy. 3aKOHBI COXPAHEHHUSI 3apsI0BOTO U MACCOBOTO
' qHcen

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAaCChl U SHEPTUU

128 Peakuuu cunTesa u nenenus saep. Mcrounuku sHeprun ConHua u
' 3BE3]T

12.9 SAnepHas sHepretuka. JlelicTBUE pagMOAKTUBHBIX M3JIyYEHHM Ha

JKHUBBIC OpPTaHNU3MBbI




12.10

[IpakTuyeckue pabOTHI:

HaOmnroeHne CriIoniHpIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
HccnenoBanue TpPEKOB: HW3MEPEHHWE SHEPrMM YaCTHULBI IO
TOpPMO3HOMY ITyTH (110 (hoTorpadusm).

W3mepenue paanoakTUBHOTO (poHa

12.11

12.12

®u3nyecKue sBICHUS B IPUPOJIE: ECTECTBEHHBIN PaJuOAKTUBHBIN
(GOoH, KOCMUYECKUE JIyYH, PAJMOAKTUBHOE M3JIyuyeHHE IPUPOAHBIX
MHHEPAJIOB, JIECUCTBUE PAJMOAKTHBHBIX M3JIy4CHUM Ha OpraHU3M

YCJI0BCKa

TexHuueckue YCTpOﬁCTBaZ CIICKTPOCKOII, I/IHI[I/IBI/II[yaJ'IBHHﬁ

JO3UMETp, KaMmepa Buinbcona




ITPOBEPSEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Koxa
NpoBePsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/ibLHOI
NMPOorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B HAYYHOM KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyrmeid posu (U3MKA B Pa3BUTUU
€CTeCTBEHHBIX HAyK, TEXHHUKHM U TEXHOJOTHH, 00 3BOIIOIHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOMN
KapTHHE MHpa, O BKIAJEC POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE IIPOLIECCOB OKPYKAIOILEr o

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBMKCHMH Kak
crocobe CyIIeCTBOBAaHHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHHs BEIECTBA, O (U3NYECKOH CYLIHOCTH SIBJICHUM
IpUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3lInyaTh SBJICHUS II0 OIUCAaHHUIO UX
XapaKTEepHBIX CBOICTB M HAa OCHOBE OMNBITOB, JAEMOHCTPUPYIOIINUX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
M3YYEHHBIX (U3NYECKUX SIBJICHUM B OKpY’KaIOLIEM MHUpE, BB

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )

BJ'IaI[eHI/IC OCHOBAMH IOHSATHHHOIO afnrmapara 1 CHUMBOJIMYECKOTO
SA3bIKa (1)I/I3I/IKI/I M HUCIIOJB30BAHUEC HUX JIA PCIICHUSA yq€6HBIX 3aaad,;
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IG SABJICHUA N

MPOIIECCHI, UCTIONIB3YS (yHAAMEHTAIBHBIC U SMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3yuY€HHBIE CBOWCTBA Tel U (U3NYECKUE
SIBIICHUSI, UCTIONB3YS (PU3NUECKUE BETUIHHBI

Brnagenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOJTroIeHHsI PaBIIT 0€30MaCHOTO TPY/Ia: HaOMoeHNE (U3UIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHIl (HU3NUECKUX
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysnbTaTtbl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, YYUTBHIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3ysbTaTaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyaluil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOUTH OOBACHEHHE C ONOpOH Ha H3y4YEeHHbIE CBOMICTBa
¢bu3nuecKkux SBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC€ YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATH 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIPABOYHBIC JJaHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUus (PU3NUECKON BETUNYUHbBI; YMEHHE ONIPEAEIATh Ppa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUU 3a1a9U




YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBaMHU, COXpPAHEHHUS 370POBbsI M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO TMOBEIEHHUsI B OKpY)KaIOUIeH cpeze; MOHWMaHHE
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOr0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(pOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH Y4EOHBIX 3aJJaHUN HAy4YHO-TIOMYJISIPHYIO JHUTEPATypy
(bu3MYECKOTo Cco/epKaHMsl, CIPABOYHBIE MAaTEpPHAJIbI, PECYPChI CETU
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'J I1O

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 MEXAHWYECKMUE ABJIEHUA
11 Mexannueckoe JBHKeHuEe. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCHUTENBHOCTD JBH>KEHUS
PaBHOMepHOE U HepaBHOMEepHOE JiBHKeHHe. Cpeansist ckopocTs. Dopmyiia ams
1.2 BBIUUCIICHUS CpeiHel ckopocTu: V = S/t
PaBHOMEpHOE NpsMONIMHEHHOE ABMKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHHU B CIy4yae paBHOMEPHOI'O IPSIMOJIMHENHOTO IBUKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MJIsi MPOEKIMU CKOPOCTH, IMPOEKLUU
[epEeMEIEHHUs,, IYTH, KOOPJAMWHATHl IPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBYKEHUH
3aBUCUMOCTh KOOPJMHATBHI Tella OT BPEMEHH B CIydae PAaBHOYCKOPEHHOI'O
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
2
S)= Vo, * 1+
2
@opmyael 111 OPOEKLINN NEPEMEIICHUs], MPOEKIMH CKOPOCTH U MPOEKLIUU
YCKOpPEHUS ITPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKCHUU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
Ulrfz - Ul.'r: =2£T_T.5'_T
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ul MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, MPOEKLUHU IEepeMEeIIeHUsl, KOOPAUHATHl IMPH PaBHOYCKOPEHHOM
PSIMOJINHEIHOM JIBUKEHUN
CBobonnoe nanenue. opMysibl, ONHMCHIBAIOIIKE CBOOOIHOE MAICHUE Teja 10
1.5 BEPTUKAIM (JIBW)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEJIBHO MOBEPXHOCTH
3emin). ['paduku 3aBUCUMOCTH OT BpEMEHM sl MPOEKIUH YCKOPEHUS,




MNpOCKOHUU CKOPOCTHU W KOOPAHWHATHI IIpU CBO6OILHOM nmaaCHuM TCja I10

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BWKEHHS Tella MO OKpyKHocTU. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaiuyC OKPYKHOCTH U MEPHO

oOpareHus:
b= MR
T
E€HTPOCTPEMUTEIBHOE YyCKOpeHue. HampapieHne LeHTPOCTPEMHUTEIBHOIO
1.6
yckopenust. @opMyiia 11l BBIYMCICHHS YCKOPEHHUS:
2
a. - L
" R
®opmyna, cBsI3bIBAIOIIAs IEPUOJT U YACTOTY OOpALICHHUS:
v = L
T
Macca. [TnotHocTs BemectBa. @opmyna A BBIYUCIEHUS IIIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. CloxxeHue CHIl
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIONICH
Ha TeJo
Bzaumopencreue ten. Tpernit 3akoH HeroTona:
1.11 - -
Fy y=-F,
Tpenue nokos U TpeHue cKobxkeHus. opmyia st BEIMUCIECHUS MOTYJIS CUJIBI
1.12 TPEHUS CKOJIbKECHHUS:
F_=u-N
p- M
Hedopmarus tena. Yopyrue u Heynpyrue aedopManuu. 3aKoH YHpyrom
1.13 nedpopmaruu (3axoH ['yka):
F=k-Al
. MHUPHOE TATOTEHUE. 3AKOH BCEMUPHOT'O TATOTEHHUS:
1.14 Bcee 0€ TATOTeHHUE. 3aKOH BCe Or0 TATOTEHUS:




My -1,
F=G.—1 _2
R2
Cwuta TsokecTH. Y CKOpeHHe CBOOOIHOTO MaICHUSL.
®dopMmyIia Ui BHIYKMCIIEHHUs CHJIbI TSOKECTH BOJIM3M TOBEPXHOCTH 3emutn: F =
mg.
JiBwkenue mianer Bokpyr ConHua. [lepBas KOCMUY€ECKas CKOPOCTb.

HesecomocTs u neperpysku

1.15

1.16

1.17

Wmnynbe Tena — BeKTopHast prusnyeckasi BeIMUUHA.
D=mi
I/IMHy.TIBC CHCTeMEI Tel. I3MeHeHne HUMITYJIbCA. I/IMHy.]'H:»C CHIJIbI
3aKkoH COXpaHCHUA UMITYJIbCa JJIs1 3aMKHYTOI>’I CUCTEMBI TCII:
D=1, +in, U, =const
PeakTtuBHOE ABHKEHHUE

MexaHuueckas pa60Ta. CDOpMy'J'Ia JJI1 BBIYUCIICHUA pa6OTLI CHJIBI:

A=Fscosc

MexaHuueckasi MOILIHOCTb:

nv=2
r

1.18

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. dDOpMyna JUIA BBIYUCIICHU S

KHUHETHYECKOM SHEPTHHU:

.I'M.J'E
By
TeopeMa 0 KMHETUYECKOM OHEpPIHUHU. CDOpMYJ'Ia JJIs1 BBIYHMCIICHUA

HOTeHHHaHI)HOfI OHCPIHUU TCJia, IOAHATOIO

Hag 3eMIIEi:

E, =mgh

1.19

Mexanndeckas SHEpTHUsL:
E=E;+E p

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Hepruu. Popmyia s 3aKoHa
COXpPaHEHHUs MEXaHUYECKOM 3HEepPTUr B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPTUU IIPHU HAJTMYUU CUIIBI TPEHHUSL.

1.20

HpOCTHe MEXaHHU3MBI. «30JI0TOe IMpaBUJIO» MCXAaHHKH.

Peruar. Moment cuiisl; M - FI.




YcnoBue paBHOBECHS pblyara:
M +M,+..=0
[ToaBrxHBIN 1 HeTOABWKHBIN O0510KkU. KITJI mpocThIXx MEXaHU3MOB,

n= Anonesman
AS&TIM‘IH

JlaBiieHne TBEPAOTO TENA.

CDopMyna JJIs1 BBIYMCIICHUA JaBJICHUA TBép,Z[OFO TCa:

_F
P= G
1.21 JlaBienue ra3za. ATMOCEpHOE JIaBlICHUE.
I'mapocratuyeckoe JaBiieHUE BHYTPH JKUAKOCTH.
®opmya 1715 BBIYUCIIEHUS JaBIECHNUS BHYTPU KHUIKOCTH:
P=pgh+Pm,
1.22 3akoH [lackans. 'unpaBauueckuii mpecc
3akoH Apxumena. Dopmyna Uis ONpeIeseHUs] BbITAJIKUBAIOIIEH CHIIBI,
JEUCTBYIOIIEH Ha TENO, NOTPYKEHHOE B KUIAKOCTh WM ra3:
1.23
Fap =pEV
VYcnosue muiaBanus tena. [lnaBanue cynoB 1 Bo3ayxoIiaBaHUE
Mexannueckue kojeOaHHs. AMIUIMTYJa, NEpUOJ M YacToTa KoyieOaHUH.
124 dopmyiia, CBSI3bIBAIONIAsl YACTOTY U MEPHUO KOJIEOAHU:
v=L
T
195 MareMatnueckuii U IpYyKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu mpu
' K0J1e0aTeIbHOM JIBHXKEHU U
1.26 3aryxatomue kojiebanus. BeinyxneHnrsie konebanus. Pezonanc
Mexannueckue BosHBL. [IpoonbHbIE U nonepedHble BOIHBL. J[JIMHA BOJHBI U
1.27 CKOPOCTh PacCIpOCTPaHEHHUS BOJHBI:
h=v-T
198 3ByK. I'poMKOCTE M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOIl BOJIHBI HAa IPAHULIE
' IByX cpell. HQpa3Byk U yIbTpa3ByK
1.29 IIpaxmuueckue pabomol




1.30

N3mepenne cpenHed IIOTHOCTH BEIIECTBA; APXHUMEIAOBOM CHUIIBI; KECTKOCTH
MPYXUHBL, Kod((ULMeHTa TpeHUs CKOJIbXEHUS; paObOThl CUJIbI TPEHUS, CHUIIBI
YIOPYTOCTH; CPEAHEH CKOPOCTU JABMKCHHs OpycKa 10 HaKJIOHHOM IUIOCKOCTH;
yCKOpeHHUs Opycka IMpH JABMKEHUU IO HAKIOHHOW IJIOCKOCTH; YacTOThI U
neproja KoJNeOaHWii MaTEeMaTHYeCKOTO MAasSTHHKA; 4YacTOThl M IepHoja
KoJie0aHuil MPy>KMHHOTO MAasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOLIETO HA pblYar;
paboThl CHIIBI YIPYTOCTH TMPH MOABEME T'py3a C MOMOIIBI0 HETOIBUKHOTO
6J10Ka; pabOThI CHJIBI YIPYTOCTH MPHU MObEME IPy3a C OMOIIBIO MOJABHKHOTO
O1oKa.

HccnenoBanne 3aBUCHUMOCTH apXHMMEIOBOW CHIIBI OT 00BbEMa MOrpyKEHHON
YacCTH TeJa U OT INIOTHOCTH KUJKOCTH; HE3ABUCUMOCTH BBITAIKUBAIOILIEH CHJIbI
OT MAacChl TeJa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIbl HOPMAJIbHOTO JaBJICHUS U
OT POJ1a OBEPXHOCTH; CHJIbI YIIPYTOCTH, BOSHUKAIOLIEH B IPYKUHE, OT CTENICHU
nedopMaIuu npyKUHbL; YCKOpEeHUs OpycKa OT yria HaKJIOHA HalpaBIISIONIEH;
nepuoa (4acToThl) KoJieOaHUH HUTSIHOTO MasiTHUKA OT JUIMHBI HUTH; TIEpUOa
KoJeOaHui MPYKUHHOTO MAasgTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKHUHBL;
HCCIIEIOBAaHUE HE3aBUCUMOCTH TEPUO/a KOJICOAHUM HUTSHOTO MAasTHHKA OT

MacCChl I'py3a. HpOBepKa yCJI0BUs PABHOBCCHUA pblvara

Qusuueckue A6leHUs 6 npupode: TPUMEPHl IBIKEHUS C PA3IUYHBIMU
CKOPOCTSIMM B KUBOW M HEKUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJIE
U TEXHHKE, NMPWINBBI M OTJIMBBI, ABM)KEHHE IUIaHET COIHEYHOW CHUCTEMBI,
PEaKTHUBHOE JBUKECHUE KUBBIX OPraHU3MOB, PbIYary B TEJIE YEIOBEKA, BIUSHUE
aTMOC(EepHOTro JaBJIEHUs] HAa XUBOW OpPraHu3M, IUIaBaHHE PbIO, BOCHIPUSATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMU4ecKue BOJIHBI, IyHaMH, 3X0O

1.31

Texnuueckue ycmpoticmea: CIHIOMETp, NTATUYUKU TIOJOXKEHUS, PACCTOSHUS U
YCKOpEHHUs, JAWHAMOMETp, NOIIMIUIHUKH, pPaKeTbl, pblyar, MOABMXHBIA U
HETIOJBYKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTh, TIPOCThIE MEXaHHU3MBI B OBITY,
cooOmraronmecs cocybl, yCTPOHCTBO BOJOMPOBOAA, IMIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, IXOJOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy N TCXHHUKC

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH  CTPOCHHUS
BeliecTBa. Mojenu TBEPAOT0, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUIA BELIeCTBA.

Kpucrannmaeckue u amopdHsbie Tena




I[BI/I)KCHI/IC JacTul BCEUICCTBA. CBs3b CKOpOCTH ABHXKXCHHUA YaCTULl C

22 TeMieparypoit. bpoyHosckoe aBmxenue, iupdys3us
2.3 CmaurBaHuE M KallWUISIPHBIE SIBJICHUS
2.4 TennoBoe pacmmpeHue u cxaThue
2.5 TenoBoe paBHOBeECHE
26 Buytpennsas sueprus. PaGora u Temnonepeaaya Kak CHocoObl M3MEHEHUs
' BHYTPEHHEH SHEPruu
2.7 Buapl Teronepenaun: TemIonpoBOIHOCTb, KOHBEKIIMS, U3IyUYEHUE
HarpeBanue wu oxmaxaenue rten. KommuecTBO TemioTel. Y aenbHas
28 TEIUIOEMKOCTbD:
O=cm(t,—t,)
3aKOH COXpAaHEHMS 3HEPruu B TEIUIOBBIX Ipolieccax. Y PaBHEHUE TEIIOBOIO
29 OanaHnca:
Q+0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHe BHYTpPEHHEH SHEPrUU B IPOLECCE
2.10 WClapeHuss M KoHJeHcauuu. Kumenue KuakocTu. YenbHas TemioTa
napoo6OpazoBanus: L = Q/m
211 BnaxxnocTs Bo3myxa
[InaBnenne wu xpucraumsaunusa. J3MeHeHHe BHYTPEHHEH OJSHEpPIUM IIpH
IJIABJICHUU U KPUCTAJUIM3AlMU. Y AelIbHAs TeIJIOTa IIaBJICHHUS:
212 Q
a
213 BHyTpeHHsAsT SHeprus cropaHusi TOIUIMBA. YJAeNbHAas TEIUIOTa CrOPaHMs
' torumBa: = Q/m
2.14 [Tpunnuns! pabote! TemnoBbix aurareneil. KI1J[ terioBoro asuraresns
IIpaxmuueckue pabomul
N3mepenue yaenbpHON TENI0EMKOCTH METAIUTMYECKOTO IWIMH]PA; KOJTUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW Temmneparypsl (UKCHPOBAHHON
2.15 Macchl, B KOTOPYIO OIyIIEH HAarpeTblii LWIMHAP; KOJWYECTBA TEIUIOTHI,

OTAAHHOT'O HAarp€ThiM HUJIMHAPOM, ITOCJIC OIMyCKaHHA €ro B BOAY KOMHATHOM
TEMIICPATYPHhI, OTHOCUTEIBbHOM BIIAXKHOCTHU BO3/JyXa, YHCHBHOP'I TCIIJIOTBI

IlaBjieHus JbAa. MccnenoBaHue M3MEHEHHs] TeMIlepaTypbl BOJABI  IpU




Pa3JIMIHBIX YCJIOBUAX; SABJICHUA TEI000MEHA npu CMCIIMBAHUHN XOJIO[[HOI\/'I u

FOpH‘ICﬁ BOJBI; IIpoHecCa UCIIapCHHUA

Dusuueckue A61eHU 8 npupode: IOBEPXHOCTHOC HATAXKCHHUE U KAITUIIJIAPHBIC

2.16 SIBJICHUSI B TIPUPOJIE, KPUCTAILIBI B Mpupoe, uziydenre ColiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, HHEs, CHeTa
Texnuueckue  ycmpouicmea: — KalWUIAPbl, TPUMEPHl  HCIOJIb30BAHUS

917 KPUCTAJIJIOB, )KUIKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA

' OTOILJICHUS JJOMOB, TUTPOMETPHI, TICUXPOMETp, MMapoBas TypOWHA, ABUTATENb
BHYTPEHHEIO CrOpaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHU S

3.1 Dnektpuzanus Ten. [[Ba Buia aIeKTpUYECKUX 3apsiioB

3.2 B3anmopeiictBue 3apskeHHbIX Tell. 3akoH Kyiona

3.3 3aK0H COXpaHEHUS AIEKTPUIECKOTOo 3apsiaa

"y Onektpuyeckoe rmone. Hanpspk€HHOCTHh 3iekTpuueckoro mojis. [IpuHiwmm

' CYNEPIIO3UIINH JIEKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu »snexktpuueckux 3apsiioB. [leficTBUE SIEKTPUYECKOrO IMOJNS Ha
' AIEKTPUYCCKUE 3aps/ibl. [IpOBOAHUKH U TUAICKTPUKU
[TocTostHHBIN AneKTpUUECKUi TOK. JlelcTBHS aneKTpruieckoro Toka. Cumia Toka.

3.6 Hanpsokenue.
| =qg/t,U=Alq

3.7 DIEeKTPUYECKOe COMPOTUBIIEHUE. Y ACIBHOE AIEKTPHUIECKOE COITPOTUBIICHHE:

' R =pl/S
3.8 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapannensHOE COeIMHEHNUE TPOBOHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;I=I+I;R=2.
B B 2
CwmeriaHHbIe COSTMHEHUS TTPOBOTHUKOB

3.10 Pabota u momtHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenna:

3.11

O=I"-R-t




OneiT Opcrena. MarHutHoe Moj€ NPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM

3.12 .
MarHuTHOM MHIYKIUU
313 MarHuTHoe 10Ji€ IIOCTOSHHOIO MarHuTa. B3aumopelcTBUE MOCTOSIHHBIX
' MarHuTOB
3.14 JleficTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM
3.15 OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON UHAyKuuu. [Ipasuino Jlenua
IIpakmuyeckue pabomul
W3mepeHnue  AIEKTpPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTHU
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOIIEIO B IPOBOJHHUKE
316 (pe3ucTopsl, JaMIo4Ka), OT HallPsDKEHHsI Ha KOHIaX MIPOBOJIHUKA; 3aBUCUMOCTH
' COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €T0 MOIEPEYHOT0 CEUEHUS U
YJIeIIbHOTO CONPOTUBIICHUS.
[IpoBepka nmpaBuiia i 3IEKTPUUYECKOT0 HANPSKEHUS MPU OCIIEA0BAaTEIbHOM
COEJIMHEHUM IPOBOAHUKOB; MpaBMia I CHJIBI JIEKTPHUUECKOro TOKa IpH
NapajuieIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Dusuyeckue s6NeHUs 8 Npupode. DIIEKTPUUYECKHE SBJIEHUS B aTmocdepe,
3.17 3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE 110J1€ 3eMIId, Jpeii( MOI0CcoB,
POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3eMJIe, TOJIIPHOE CUSHUE
Texuuueckue ycmpoucmea: 3IEKTPOCKOIN, aMIEpPMETp, BOJIBTMETP, PeocTart,
CU€TUMK  DJEKTPUYECKOH HHEPIuu, HIIEKTPOOCBETHTEIbHBIE MPUOOPSI,
3.18 HarpeBaTesbHbIe AIEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKHUE
NPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb MOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIE BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas monens cBeta. [IpsMonuHeitHOe pacipocTpaHeHHE CBETa
3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano
3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIIEHHSI CBETA
3.23 Hucnepcus cBera
324 Jlunza. Xox nydeit B muH3e. POKyCHOE paccTosiHUE JIUH3bI. OnTHyeckas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucremMa. OnTHdecKue mpruoOopsI
3.26 Ilpakmuueckue pabomol




W3mepenune onTuyeckoi Cuiibl coOMparoeil TMH3bI; POKYCHOTO PacCTOSTHUS
cobuparorieit J1MH3bI (110 CBOMCTBY PAaBEHCTBA Pa3MEPOB MpeiMeTa U U300paKEeHHUS,
KOIJa MpeIMeT PpacloJIOKEH B JBOWHOM (hoKyce), MOKa3aTens IpeIOMIICHUsS
CTEKJIA.

HccnenoBanne CBOMCTBa HM300paXeHUs, MOJYYEHHOTO C IIOMOIIBIO
coOuparomiel JMH3bl; U3MEHEHUs (POKYCHOI'O PACCTOSHUS JBYX CII0KEHHBIX JINH3;
3aBUCUMOCTH YIUIA IIPEJIOMIICHUsI CBETOBOTO JIy4ya OT yIUIa IIaJieHUs Ha rpaHuLe

«BO3OYX — CTCKIIO»

Dusuueckue sA61eHUSL 8 npupode: 3aTMCHUS COJ'IHHa u HYHBI, oBETa TCII,

321 ONTHYECKHUE sBJIeHUs B aTMocdepe (1iBeT Heba, pedpakius, pagyra, MUpax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIAPAT, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
a1 PannoaktuBHOCTH. Anba-, 6eTa-, ramma-u3nyuenus. Peakiun annsga-u Oera-
' pacraga
45 OmnbiTel Pesepdopna nmo paccesnuro anbda-dactun. [lnanerapnas mopenb
' aToMa
4.3 CocraB atromHoro siipa. 3oTomst
4.4 [Iepnon nonypacnaza aTOMHBIX sAEp
4.5 SnepHble peakiy. 3aKOHbI COXpPaHEHUS 3apsAA0BOI0 U MAaCCOBOTO UUCEI
Qusuyeckue s6neHUs 6 npupode: €CTECTBEHHBINM paguoaKTUBHBIN (OH,
4.6 KOCMHMYECKHE Jy4YH, DPaJUOAKTHBHOE W3IyYEHHE NPUPOAHBIX MHUHEPAJIOB,
NeicTBHE paJIMOaKTUBHBIX U3ITyUYEHUI Ha OpraHU3M 4eJIOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBUYyalIbHBIN JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd DOHEPreTuKa




YYEBHO-METOANMYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHE
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