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HNOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs COCTaBJie€HA Ha
OCHOBE TOJIO)KCHUH W TpeOOBaHMH K pe3ysbTaTaM OCBOCHHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmebl, mpenctaBieHHbix B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

[Iporpamma mo ¢u3mke Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHHsS COCTaBJeHA Ha
OCHOBE MOJIOXKEHUI M TpeOOBaHUI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd4eToM
dbenepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS M KOHIICTIIMHM TMPENoJaBaHusl y4eOHOTO
npeamera «Pusukay.

Copepxanue  mporpaMMmbl 10  (u3MKe — HampaBieHO  Ha  (OpMHUpPOBaHUE
€CTECTBEHHOHAyYHOW I'PaMOTHOCTM OOYYarOIIMXCS M OpraHu3alldio H3y4eHUs (U3NKU Ha
NeSITeIbHOCTHOH OCHOBe. B mporpamMe mo (U3MKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu  TpeboBanuit PI'OC OOO k mnIaHUPYEMBIM JIMYHOCTHBIM U
MEeTanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TaKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUsl.

[Iporpamma mo Qu3uke ycTaHaBIMBAaeT paclpelelieHne y4eOHOro marepuaia Mo rojgam
oOydenuss (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIEpKaHUS M Yy4eTe BO3PACTHBIX
0COOEHHOCTEH 00yJaroIMXCsl.

[Iporpamma no ¢u3uke pa3padoTaHa C IeJIbI0 OKa3aHUS METOAMYECKOM MOMOIIU YUUTEIIO
B CO3/IaHUH paboueil MPOrpaMMBbI 10 y4eOHOMY MIPEAMETY.

®u3zrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
ouosorueil, actpoHoMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJsiee sicHble 0Opa3lbl MPUMEHEHHS HAay4YHOTO MeEToja
MO3HAHUS, TO €CTh CIIOCO0a MOTY4YeHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opna U3 TMaBHBIX 33734 (QU3NYEcKoro oOpa3oBaHUs B CTPYKType o0Iiero oOpa3oBaHus
COCTOMT B (OPMHUPOBAHUH €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usmkn Ha 06a30BOM YypOBHE MPENAINONaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHOHAYUYHYIO TPAMOTHOCTb:

® Hay4HO OOBSCHSTH SIBICHHUS,

® OILIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;

® UHTEPHPETUPOBATH JAHHBIC U UCIOIH30BaTh HAYYHBIC TOKA3aTEIbCTBA JUISl TIOTYYCHHUS

BBIBOJIOBY.

Henmn wn3yueHuss QU3MKUM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs ONpPE/AEICHbI B
KOHIIETIIUH TpernogaBaHus yueOHoro npenmera «Dusuka» B 00pa3oBaTEeNbHBIX OpPraHU3alUIX
Poccuiickoit @eneparuu, peanns3yonux OCHOBHbBIE 00IIe00pa30BaTeIbHbIE TPOTPAMMBI.

Henu uzydenus Gpusuku:

e TMpuoOpeTeHHe HHTEpeca U CTPEeMIICHUS OOydYalIIUXCs K HaydHOMY H3YYEHHIO

MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTAaBICHUI O HAYYHOM MeETOJle¢ TMO3HaHUs U (opMHpoBaHHE
HCCIEA0BATENILCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK Pe3ylbTaTa U3Y4CHHsSI OCHOB CTPOCHHS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;
e (opMupoBaHHE MPEJCTABICHUNA O POK (HUBUKU ISl PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oymymed npodeccnoHaIbHOM
NESITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEHIIIEMY OOYUYEHHUIO B 3TOM
HaIpaBJICHUN.
JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00€CIICUNBACTCS PEIICHUEM CIEAYIONINX 3a/1a4:
e npuoOpeTeHHe 3HAHWA O JUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKHUX,
TETUTOBBIX, IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e 1puOOpeTeHHEe YMEHHMH ONHChIBaTh U OOBACHATH (PU3UUECKUE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA;,
® OCBOGHHE METOJIOB PEIICHUS MPOCTEUIIMX PACUYETHBIX 3a7ad C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIeNEeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® pa3BUTHE YMEHWH HAOIIONAaTh MPHUPOJHBIC SBJICHUS W  BBINOJHATH OIIBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAJIbHBIE HCCICOBAHUS C HCIOJIH30BAHUEM
M3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE TPHEMOB pabOThl ¢ WHMOpMaImendn (GPU3NUECKOro COMepKaHMs, BKIIOUYAS
WHPOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHUSX (GU3WKH, aHAIM3 W KPUTHYECKOE
OIleHUBaHMUE WH(POpPMAIIUK;
® 3HAKOMCTBO cO chepamu NMpodecCUOHATLHOM MeATEeILHOCTH, CBA3aHHBIMU ¢ (U3UKOM,
U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTIDKEHUSAX (HU3HUECKOM
HayKH.
OO6miee 9ncii0 4acoB, pEKOMEHIOBAHHBIX I M3YYCHHS (PU3UKU Ha 0a30BOM YpOBHE, —
238 vacoB: B 7 kjacce — 68 yacoB (2 yaca B Hezeno), B 8 kiracce — 68 yacoB (2 4aca B HEJEIIO),
B 9 KJiacce — 102 yaca (3 yaca B HEJICITIO).

[Ipennaraemeiii B mporpamme 1o ¢u3uke mNepedeHb 1a00paTOPHBIX PabOT U OIBITOB
SIBJIIETCS PEKOMEHAATEIbHBIM, YUUTEIb JIeIaeT BHIOOP MPH MPOBEACHUN Ja00PATOPHBIX paboT U
OTIBITOB C YYETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00y4arommXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraéMbIX B paMKax OCHOBHOTO FOCY/IapCTBEHHOI'O SK3aMeHa M0 (PU3UKE.



COJEPKAHUE OBYYEHUA
7 KJIIACC
Du3uKa U €€ posib B IO3HAHUHM OKPY/KAIOLIEro MUpa.

®usuka — Hayka o npupoje. SBnenus npuponabl. OU3HMUECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Owusnueckue BenMUMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHocTe n3MepeHnii MexyHapoiHasi CUCTEMa €IMHMII.

Kak ¢u3uka u apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT MpUpoay. EcTecTBeHHOHAay4YHBIN
METOJl [O3HAHMUS: HAOJIIOJEHHE, IOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABM)KEHHE THIIOTE3,
OKCIEPUMEHT M0 TIPOBEPKE THIOTE3, OOBACHEHHWE HabmromaeMoro sBieHus. OnmcaHue
(u3nyYecKuX SBJIEHUH C TIOMOILBIO MOJEEeN

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpubOpsl U Mpoleaypa NPSMbIX U3MEPEHUN aHAJIOTOBBIM U LU(PPOBHIM

prudopoM.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenue LEHbI IICHUS HIKaIbl K3MEPUTEIHLHOTO MpHoopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenne Ttemmeparypbl OpH IOMOIIM JKUIAKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIEPATYPHI.

AN SN

6. IlpoBeneHue wuccienoBaHHs MO MPOBEPKE THIOTE3bl: NAIbHOCTh MOJIETA IIApPHKA,
MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIle, YeM OOJIbIlIE BHICOTA MyCKa.
IlepBoHaya/ibHbIE CBeIeHUS] 0 CTPOEHUM BelllecTBa.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHL, JI0Ka3bIBAIOILINE
JMICKPETHOE CTPOCHUE BELIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YacTUI[ C TEMIEPaTypOi.
BbpoynoBckoe nBwxkenue, muddys3us. BzaumozelicTBue 4YacTHIl BELIECTBA: NPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M  TBEPAbIX
(kpuctaymuinueckux) Teia. B3auMocBs3p MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISAPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSIHUN
BO/IBL

Hemoncmpayuu.

1. HabGmronenue 6poyHOBCKOTO JIBHKEHUSI.

2. HaGmonenue nquddysun.

3. HaGmionenue siBieHUiA, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHUEM YaCTHI]

BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHueM (hoTorpaduii).

2. OmbITHI IO HAOIOJIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmbITh IO OOHAPYNKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPHUTSIKEHUS.

JABukeHue U B3auMoaeiicTBHE TeJl.

Mexannyeckoe JIBUKEHHE. PaBHOMEpHOE W HepaBHOMepHOe BiKeHHe. CKOpOCTb.

CpenHsist CKOPOCTh MTPU HEPABHOMEPHOM JIBMKEHHU. Pacder myTu U BpeMEeHH JBUKCHHUS.



SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHUS Teld. Macca kak mepa umHepTHOCTH Tena. IlnotHocte BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00bEeMa BEIIEeCTBA.

Cuna Kak XapakTepucTuKa B3aumojenctBus Teil. Cuiia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHogeicTBytomas cuit. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHue MEeXaHU4eCKOro JIBUKEHUS TeJa.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLIUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJEHCTBUHM TEl.
5. CpaBHEHHE Macc MO B3aUMOJACHCTBUIO TEJL.

. CnosxeHue cul, HalIpaBJICHHBIX IO OJTHOU MPSIMOH.

Jlabopamopnwie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).

2. OrmpeneneHue CpeqHel CKOPOCTH CKOJBbXKEHHS Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenne MIOTHOCTH TBEPIOTO TENA.

4. OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHUS OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJieHre TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Tra3a oT oObema, Temnepatypsl. [lepenada gaBieHus TBEPAbIMH TellaMU, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounbsl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs cocynsl. [ 'mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuuHBI CylIecCTBOBaHUS BO3IYLIHOM
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha NMOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.

Coobmaromumecs: CoCypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMa TOTPYKEHHOW dYacTh Tena Hu
MJIOTHOCTHU KUJKOCTH.

7. PaBEHCTBO BBITAJKUBAIOUIEH CUJIBI BECY BBITECHEHHOM JKUIKOCTH.

o vk wnNeE



8. VYcinoBue IuIaBaHMA TeN: IUIABAHME WIM IIOTPY)KEHHME Tell B 3aBUCUMOCTH OT
COOTHOUICHUS IUIOTHOCTEHN TEJIA U KUIAKOCTH.

Jlabopamopusvie padbomot u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITATKUBAIONIECH CHJIbI, JEHCTBYIOLIEH Ha TENO, MOTPYXKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHMBAIOUIEH CHJIbI, JEHCTBYIOIIEH Ha TEIO B
XKUJKOCTH, OT MAcCChl TeJa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHUIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KHUJIKOCTH.

5. KoHcTpympoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOAKM M OIpEACIIeHHE €€
rpy30I10AbEMHOCTH.

Pabota u momHOCTB. DHeprus.

Mexannyeckas pabota. MOIIHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
prruara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
Koadpdumuent mnonesnoro geiictBus (manee — KIIJ[) mpocteix mexanusmoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunetmueckas W noTeHUualnbHass »Heprus. I[lpeBpamienne
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYrod. 3aKOH COXPAHEHHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTHl CHJIBI TPEHHUS NPU PABHOMEPHOM JBIKEHHUU Teja IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yclIOBUI paBHOBECHS pblyara.

3. UNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aKOHA COXPAHEHUS] MEXAHUYECKOUN SHEPIHH.

8 KUIIACC
TensioBble sBJICHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOCHMS BemiecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOIIUE OCHOBHBIE IMOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOpHUH.

Mopenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro coCcTOsHUM BemlecTBa. Kpucramueckue u
amop¢usie Tena. OOBbsICHEHNE CBOWCTB ra30B, XKUJIKOCTEH U TBEPABIX T HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauuMBaHMEe W KalWULIPHbIE SBIEHUA. [ernoBoe
pacuIMpeHye 1 cxartue.

Temneparypa. CBsA3p TemmepaTypsl €O CKOPOCTBIO TEIUIOBOTO JIBWJKEHUS YACTHULL
Buyrpennsas oHeprus. CrocoObl W3MEHEHMs BHYTPEHHEW SHEpruu: Temonepegadya u
coBepiieHre padoTel. Bupl Teronepeaayn: TeIONPOBOAHOCTb, KOHBEKIIMS, U3y YEHHUE.

KonnuectBo TermioTel. YenpHas TEIUIOEMKOCTh BellecTBa. TemmooOMeH U TeIioBoe
paBHOBecue. YpaBHEHHE TerioBoro Oananca. IlnaBieHue M oTBepAeBaHUE KPHCTAITMYECKUX
BElIEeCTB. YjenbHas TemioTa IutaBineHus. [lapooOpa3oBanue M koHjaeHcauus. Vcnapenwue.



Kunenne. YnaenpHas Teruiora mapooOpa3oBaHus. 3aBHCHMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(EepHOTO JTaBICHHUS.
Bnaxnocts Bo3ayxa.
OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.
[punnuner paboter TerioBbix nBurateneit KIIJ[ TterutoBoro papuratens. TeruioBbie
JIBUTATENIN U 3aLIATA OKPYKAIOILIECH CPEbI.
3aKOH COXpaHEHUs U MPEBPALLEHUS SJHEPTUU B TEIUIOBBIX IIpOLECcCaXx.
Jemoncmpayuu.
Habmoienne OpoyHOBCKOTO JIBHKEHUSI.
Hab6monenue muddysumn.
Habmonenue sBiaeHn cMauylBaHUS M KaWJUISIPHBIX SIBJICHUM.
Habntoienue TennoBoro paciupeHust Tei.
W3menenue naBieHus raza npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WJIN OXJIAXKACHUU.
[IpaBuna nu3mMepeHus TeMnepaTypsl.
Bupael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUHN PaOOTHI.

LN WNE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUME TEMIIOEMKOCTEN pa3INYHbIX BEIIECTB.

[EEY
[EEY

. HaOmronenue xumnenus.

[EEN
N

. HaGnrogenne mocTostHCTBA TEMIIEPaTyphl TIPH TUTABJICHHH.

13. Moenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO IIPUTSKEHUS.
OMnBITHI 110 BBIPAIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OnwITHI 110 HAOTIOIEHUIO TETNIOBOTO PACIIMPEHHUSI TA30B, KUAKOCTEH M TBEPABIX TEJ.
4. OrmpeneneHne 1aBJICHUs BO3ayXa B OAJIJIOHE IITPHUIIA.
5. OneIThl, JEMOHCTPHUPYIOIIUME 3aBUCHMOCTh [ABJICHHUS BO3JyXa OT €ro o0béma

HarpeBaHus WIH OXJIaKICHUS.
6. IlpoBepka TruUIOTE3bl JMHEHHONW 3aBUCUMOCTH [UIMHBI CTOJIOMKA KHUAKOCTH B
TEPMOMETPHUUECKOMN TPyOKe OT TeMIIepaTyphbl.

7. HaGmioneHnue u3MeHeHHs] BHYTPEHHEW SHEPruu Teja B pe3ysibTaTe TEIUIONepenadyud U

paboThl BHELTHUX CHUIL.

8. HccnenoBaHue sBIEHHS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJIOIHOM U TOpSYeid BOIBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW NpHU TEIMIOOOMEHE ¢

HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue yeabHOM TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABJIECHUS JIbJA.

DJIeKTpHYecKre U MATHUTHBIE SIBJICHHSL.

Onektpusaius Ten. J[Ba poaa 3JeKTpUUYECKHX 3apsaoB. BzaumonelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHJIBI B3aUMOJCMCTBHUS 3apsSHKEHHBIX TEl OT BEIUYUHBI
3aps/I0B U PACCTOSIHUS MEXIY TEIAMM).

Onektpuyeckoe noJsie. Hanpsuk€HHOCTD anekTpudeckoro nojis. [IpuHuumn cynepno3uimu
ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM 3iekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnexTpuyeckoe HampsbkeHue. ConpoTUBIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHBIEHHUE BemiecTBa. 3akoH Owma a1 ydacTka IIemu.
[TocnenoBarenbHOE U ApALIEIBHOE COSTUHEHUE TIPOBOTHUKOB.

PaboTa 1 MOITHOCTH ANIEKTpUYECKOTO ToKa. 3akoH Jxoynsi—JleHna. DnekTpruuecKue menu
Y TIOTPEOUTEIH IICKTPUUIECKOH 3Heprun B ObITy. KOpoTKOE 3aMbIKaHUE.

[ToctostHHbIE MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MarnuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHE JIIs *Ku3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHoe nosie
3IEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTPOMAarHuTOB B TEXHUKE. [[efiCTBHE MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBUTATENh TIOCTOSHHOTO TOKa. lcmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. SIBnenwe  snexkTpoMarHuTHOM  uwHAyKUWH. IlpaBuno  Jlenna.
OnektporeHeparop. CrocoObl TONYYEHHS JJICKTPUYECKON JHEPruu. ODIJIEKTPOCTAHIIMA Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

emoncmpayuu.

DIeKTpu3anus Tell.
JIBa pojia AMEKTPUYECKUX 3apsA0B M B3aUMOICHCTBUE 3apsKEHHBIX TEJl.
YCTpoHCTBO M ACHCTBHE DJIEKTPOCKOIIA.
DneKTpocTaTU4YeCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI0B.
[IpoBOAHMKY M AMDIIEKTPUKH.
MoenupoBaHiE CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcToyHuky NOCTOSTHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KHUJIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIepMETPOM.
. U3mepenue 31eKTpuuecKoro HanpsKeHUst BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoieficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHHS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHE€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENh OCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIlpPaBJI€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHHSI.
25. DAEeKTpOTreHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopusie pabomot u onvimol.
1. OnbIThl IO HAOTIOJCHUIO SNIEKTPU3AIUU TNl MHAYKIHUEH U TIPU COMPUKOCHOBEHHUHU.

LNk wWwN R
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HccnenoBanue eCTBUS SICKTPUIESCKOTO TOJISI HA IIPOBOTHUKH U AUAJICKTPHKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

W3MepeHue u peryiupoBaHnie CHIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYILETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUSI
pe3rcTopa U HaNpsHKCHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIHE  3aBHCHMOCTH  DJICKTPUYECKOTO  CONPOTHBIICHHS

o vk wN

IIPOBOJIHMKA OT €r0 JUIMHBI, IIJIOIAU IOIEPEYHOTO CEYEHHS U MaTepHaa.
8. IlpoBepka mpaBuila CJIOKEHUS HANPSHKCHUW INPU IOCIEAOBATEIBHOM COCIMHEHUHU
JIBYX PE3UCTOPOB.

9. IIposepka mpaBuia JJsl CHJIBI TOKA IIPU NApAJIIEIBHOM COEAMHEHUHN PE3UCTOPOB.

10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.

11. OmnpenieneHre MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. MccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIErO 4Yepe3 JaMIIOUKy, OT HalpsKEHUS

Ha HEW.

13. Onpenenenue KII/[ HarpeBaTens.

14. VccnenoBaHne MAarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MArHATOB.

15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TP HUX OOBEIWHEHUH U

pa3ieneHun.

16. MccnenoBanne IEHCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS KaTyIIKA C TOKOM U

MAarHuTa OT CWJIbI TOKa W HAIPABJICHUs TOKA B KaTYIIKeE.

18. M3yueHune neicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U u3ydeHune padoThl 3J€KTPOABUTaTENs.

20. U3mepenne KIIJI anekTpoaBuraTeIbHON yCTAaHOBKH.

21. OnpITBl MO HCCIAEAOBAHUIO SIBJICHUS JJEKTPOMArHUTHOM WHIYKLUHU: HMCCIIEIOBAaHUE

W3MEHEHU 3HAYE€HUsI U HAIIPABJICHUSI HHAYKIIMOHHOTO TOKa.
9 KIIACC
MexaHn4yecKkue siBJICHHS.

Mexanuueckoe aBukeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mnpsMoJuHEeHHoe JABwkeHue. HepaBHomepHOe
npsAMOJIMHENHOE JBWKeHHe. CpeaHsss U MIHOBEHHAas CKOPOCTh Teja NP HEPABHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHoyckopeHHOE npsiMoiiHeHOe ABmxkenne. CBoOoanoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE ABIKeHUE MO OKpyxKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yIi0Bas CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujia TPEHUsS CKOJIBKEHMS, CUila TPEHHS
IIOKOS, APYTUE BUIBI TPEHUSL.

Cuna TsKECTM M 3aKOH BCEMHMPHOIO TATOTEHHS. YCKOPEHHE CBOOOJHOTO MaJeHUs.
IBuxenue 1uiaHer Bokpyr Comnupa. IlepBas kocmmueckas ckopocTte. HeBecoMocTs H
[IEpPErPy3KHU.

PaBHOBecue MarepuanbHO TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LeHTp TsxecTH.



Nmnynec Tena. M3menenue umnynbca. Mnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeaktuBHOE nBHXKEHUE.

Mexanndeckass pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctw, TpeHusi. Cs3b

SHEPrUuu

u pa60TbI. HOTGHLII/IaJIBHaSI SHEprusg Tejaa, MOAHATOrO HaJd HNOBCPXHOCTHIO 3CMIIH.

IToreHnmanpHas 3Heprus C:karod nNpyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOHN
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HabGmroneHue MEXaHU4ECKOro JIBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE ITyTed M TPAEKTOPUN IBMXKEHUS OJIHOTO M TOTO K€ Tejla OTHOCUTENIHHO
PAa3HBIX TEJ OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHHS TPSIMOJIMHEUHOTO ABUKEHHUS.

4. MHccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKECHMUS.

5. HaGmoneHnue ABM>XEHUS TeNa M0 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKHUX SIBJICHUM, TPOUCXOASIINX B cucTeMe oTcuéra «Tenexkay
IpHU €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENIHO KaObuHeTa (QU3HUKH.

7. 3aBHUCUMOCTb YCKOPEHHs TeJla OT MACCHI TeJIAa U JEHCTBYIOLIEH HA HETO CHJIBI.

8. HaOGmroneHue paBeHCTBA CUJT IPHU B3aUMOJICHCTBHUU TETI.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenaua nmnynabca pu B3aUMOJAEUCTBUU TEIL.

11. [IpeoOpa3oBaHusl SHEPTUU HPU B3aUMOACHCTBUH TEJl.

12. CoxpaHeHne NMITyJIbCa PA HEYIPYTOM B3aMMOICHCTBHM.

13. CoxpaHeHue UMIyJbca MPHU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHrne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHrne MeXaHUYECKON PHEPTHUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHrEe MEXaHUYECKON YHEPTUHN IIPHU IBXKEHHUH TeJla N0 JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHMe TpakTa JUisl pa3srOHA U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa WUIIU TEJIEKKH.

2. OmpeneneHue cpeiHeld CKOPOCTU CKOJIBKEHUS OpycKka WM JABMXKEHUS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IPU PABHOYCKOPEHHOM JIBM)KEHHMHM I10 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0O€3
HavyaJibHOUN CKOPOCTH.

5. IlpoBepka rumoTes3bl: €CIAM MPU PABHOYCKOPEHHOM JBMKEHUM O€3 HayallbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psAJ HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHIIBI TPEHHUS CKOJIBKEHHS OT CHUJBI HOPMAJIBHOIO
JIABJICHUS.

7. Omnpeznenenue ko3pPUIHEHTa TPEHUS CKOIBKEHUSL.

8. OmnpezneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHHUS TMPU PABHOMEPHOM [BHKCHHHU Tella IO
TOPU30HTAIBHON TIOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YNPYrOCTH NpU THOAbEME TIpy3a C HCIOJIB30BAaHHUEM
HETOJIBI)KHOTO U TIOJIBMXKHOTO OJIOKOB.

11. M3yueHne 3aKk0HA COXpAaHEHUs DHEPTUMU.



Mexanuyeckue KoJe0aHus U BOJIHBI.

KonebarenpHoe nBmxeHne. OCHOBHbBIE XapaKTEPUCTHKH KOJEOaHMI: MEPUOJ, 4acToTa,
amIMTyna. MareMatud4ecKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienue »sHepruu Ipu
K0J1e0aTeIbHOM JIBKCHUH.

3aryxatommue kojeOaHus. BeiHyKaeHHbIe Kojiebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4eCKHUX BOJIH. [IposiosibHBIE U MOIIepeuHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa  BbIcOTa TOHa. OTpakeHue 3Byka. IHpa3ByK u yIbTpa3ByK.

Jemoncmpayuu.

1. HaOGmronenue kosieGaHUN TEN MO ACHCTBUEM CHUJIBI TSXKECTH U CUJIBI YIIPYTOCTH.
2. HaGmonenue koneOaHuil rpy3a Ha HUTH U Ha IPYKUHE.

3. HaOmroneHne BRIHYXICHHBIX KOJICOAHUH 1 pe30HaHCca.

4. PacnpocTpaHeHHe IPOA0JIbHBIX U MONEPEUYHbIX BOJIH (Ha MOJEINN).

5. HaGmioneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHMYECKUI PE30HAaHC.

Jlabopamopnwie pabomul u onvimel.

1. OmpeneneHue 4acTOTHI U MepUoa KOJIeOaHU MaTEMAaTUIECKOTO MasiTHUKA.

2. OrmpeneneHue 4acTOThI U MepHOJa KoJIeOaHUM MPYKUHHOTO MasiTHUKA.

3. HccnenoBanme 3aBUCUMOCTH T€pHOJa KOJeOaHWW TOJBEIICHHOTO K HHUTH Tpy3a OT

JUTHHBI HATH.

4. HccnepoBaHue 3aBHCHMOCTH TEepHOJA KOJIEOAHWM MPY>KUHHOTO MAasSTHHKAa OT MacChl

rpysa.

5. IlpoBepka HE3aBUCHUMOCTH MepHOJa KOJeOaHUU Tpy3a, MOJBEIHICHHOTO K HUTH, OT

Macchl Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh TMEpHOJa KoJeOaHUW MPY>KUHHOTO
MasITHUKA OT MacChl I'py3a U XKECTKOCTU MPYKHUHBI.
7. WsmepeHue yckopeHHs] CBOOOIHOTO MaICHUSI.
DJIEKTPOMATHUTHOE I10JI€ M 3JIeKTPOMArHUTHBIE BOJIHBI.

DONEKTPOMarHUTHOE MOJIE. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH. [lIkana 351eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHne 3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBS3U.

DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimel.

1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIIBHOTO TesedoHa.

CaeToBbl€ SIBJICHHS.

JlyueBas monenb cBetra. Mcrounuku cBeta. [IpsmoimHeliHOE pacnpoCTpaHEHHE CBETa.
3atmenus Connua u JIynel. Otpaxkenue ceera. [1nockoe 3epkano. 3akoH OTpaKeHHs CBETA.

[Ipenomiienne cBera. 3aKoH mpenomiieHHs cBeTa. [loaHOe BHyTpeHHee OTpaK€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox mydueit B nmH3e. Omnrtuyeckas cucreMa ¢oToamnmnapara, MHKPOCKOTa U
Teneckona. ['ma3 kak ontuyeckas cucreMa. bim3opykocTs U 1alibHO30PKOCTb.

Paznoxxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. ClloKeHHE CIIEKTPATbHBIX IIBETOB.
Jucnepcus cera.



Jemoncmpayuu.

[IpssMOnMHENHOE pAaCIIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tomy4yenne n300pa)keHHI B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.

OnTHyeckuil CBETOBO/I.

Xox mydeil B coOuparoiieil JnH3e.

XoJ JIydel B paccenBaroley JIMH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIIBIO JIUH3.

W oo~NU Rk WNE

[Ipunuun neiictBus gporoanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Mopens rnasa.
11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.
12. Tlomyuenue 6eoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopubvie padbomot u onvimel.
1. WccnenoBaHue 3aBUCMMOCTH YyIJIa OTPAKEHUSI CBETOBOTO JIyda OT yriia MajeHusl.
2. H3ydeHne xapaKTepUCTUK H300paKEHUS MPEAMETA B TUIOCKOM 3€pKaJie.
3. HccnenoBanue 3aBUCHMOCTH YIJIa TIPEIIOMJICHUS CBETOBOTO JIyda OT yrjia TaJeHHs Ha
IPaHHULIE «BO3LyX—CTEKIION.
[Tonydyenue n300pakeHUI C TOMOIIBI0 COOMPAOIIICH JTUH3HI.
Omnpenenenre POKYCHOTO PACCTOSTHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3HI.
OMBITHI TTO Pa3JI0KEHUIO OETI0TO CBETa B CIIEKTD.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MPU UX HAONIONEHUU 4Yepe3 LBETOBBIC
(UITBTPHI.
KBanTOBbBIE SIBJICHUS.

Omnwiter Pe3epdopna u mranerapuas mozaenb aroma. Moaenb aroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JIuHeluaTsie ClIEKTpHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO sjpa.
Hyknonnas wmopens aromHoro sapa. W3oronsl. PannoaxtuBHble mnpeBpamienus. llepuon
nojypacnaaa aTOMHBIX sIIEp.

SAnepHble peakiMu. 3aKOHbI COXPAHEHHMS 3apsiI0OBOTO0 U MAacCOBOTO YHCE. DHEPrusl CBS3U
aToMHBIX saep. CBs3p maccel M SHepruu. Peaknuum cuHTe3a W AeneHus snaep. VcrouHuku
sHepruu CoJiHLIa U 3BE3I.

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyYEHHUI Ha )KUBbIE OPraHU3MBbI.

Hemoncmpauuu.

No wu s

1. CnexTpsl U3JIy4eHUs U NOTJIOICHHUSI.

2. CHexTpsl pa3InyHbIX [a30B.

3. CnexTp BoJOpoJa.

4. HabmroneHue TpekoB B kamepe BunbcoHa.

5. Pabota cuérunka MOHU3UPYIOUINX U3ITy4eHU.

Perucrpanus u3nydeHus MpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

./Iaﬁopamopnble paoomul u onvimol.

1. HaOmo/ieHue CIUTOMIHBIX M JTMHEWYATBIX CIIEKTPOB U3ITyUeHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HSHEPTUM YaCTHUIBI 10 TOPMO3HOMY MyTH (1O
¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOpPHTENBLHO-00001IAOIIINI MOLYIb.



[ToBTOpUTENBHO-0000MArOIMK ~ MOIYIh  MPEAHA3HAYeH I CHCTEMaTH3allid |
0000111eHUsT TPEIMETHOTO COJICPXKAHMSI U OTIBITA JIETETLHOCTH, MPHOOPETEHHOTO MPH U3YYECHUHU
BCEro Kypca (pu3mku, a Taxke A NOArOTOBKA K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY T10
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeET.

[Ipy wW3y4eHUM MJaHHOTO MOJXYJS pPEATM3YIOTCS U CHCTEMAaTH3HPYIOTCS — BUIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeumBaeTcs JOCTHKEHHE TPEAMETHBIX U
MeTanpeIMEeTHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHHs, (HOpMHUpPYETCS eCTEeCTBEHHOHAy4YHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCICIOBAHMS SBICHHNA HPUPOIBI M TEXHUKH,
OBJIAZICHUE YMEHUSMHU OOBSICHATh (HU3MUECKHE SBICHHS, MPUMEHSS IOJydCHHBIC 3HaHUS,
pemaTh 3a/1a41, B TOM YHCIIE KaUeCTBEHHBIE U AKCTIEPUMEHTAIbHBIE.

[TpuHIMIIHAIBHO AEATETBHOCTHBIN XapakTep JAaHHOTO pa3jielia Peaiu3yeTcs 3a CYET TOro,
9TO 00ydJaronIrecs BHITIOHSIOT 33aHNs1, B KOTOPBIX UM TIPEIaracTcs:

Ha OCHOBE TIOJTYYEHHBIX 3HAHUN PAacliO3HABATh M HAYYHO OOBSCHITH (PU3MUECKUE SIBICHUS
B OKpY’Karoliel Ipupo/ie ¥ IOBCEAHEBHOW KHU3HH,

WCTIOJIb30BaTh HAyYHBIE METOIBI MCCIIETOBAHUS (PU3NUECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKH THITOTE3 U TIOJTYICHHUS TEOPETUIECCKUX BBIBOJIOB;

OOBSICHATH HayYHBbIE OCHOBBI Han0oJiee BaXKHBIX TOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaTpUMep, MPAKTHYECKOTO MCIOIB30BAHMS PA3IMIYHBIX UCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBpAIEHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHH.

Kaxmass w3 TeM [maHHOTO MOy BKIIOYAET OSKCIEPUMEHTAIBHOE HCCIIeJOBAHNE
oboOmraroniero xapakrepa. Moyllb 3aBepIiaeTcs MPOBEICHHEM THArHOCTUYECKON M OT[CHOYHOM
paboTHI 32 Kypc OCHOBHOTO 00IIIET0 00pa3oBaHuUs.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI 1O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOLIET0 OOpa3oBaHHs HAIMPaBICHO Ha

JOCTH)KEHUE JTMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTATOB.

B pesymerate wu3ydeHus GHU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy
oOyyaromerocst OyayT cOpMHPOBAHBI CIIEIYIOUINE TMYHOCTHBIC Pe3yIbTAaThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCIIMTAHUS:

® - MPOsIBIICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hU3NYIECKOI
HayKH;

® - [IEHHOCTHOE OTHOUICHHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB;

e 2) rpa’kIaHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

® - TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYX/IE€HHUU OOIIECTBEHHO 3HAYUMBIX M STHUYECKHUX
po0ieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM JAOCTHKEHUN (PU3HKY;

® - OCO3HAHHE BaXHOCTU MOPAJIbHO-ITUUECKUX IIPUHIIUIIOB B JESTEILHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIMTAHMS:

® - BOCHPUATHE CTETHYECKUX KAaueCTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 NO3HAHUS:

® - OCO3HAaHME LIEHHOCTH (U3NYECKON HayKu KaK MOIIHOTO HWHCTPYMEHTA MO3HAHHS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABISAIOIIEN KYIbTYphI;

® - pa3BUTHE HAYYHOU JII0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0OBATEIbCKON AEATEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIUMOHAJIBLHOI0 0JI1ATr0NMOJyYHs:

® - OCO3HaHHME IIEHHOCTH 0e30MacHOro 00pa3a >XKU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, BaKHOCTH TMpaBWi O€30MacHOr0 IMOBEACHHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAIIIHUX YCJIOBHUSX;

e - c(hopMUPOBAHHOCTh HaBbIKa peIeKCHH, TPU3HAHNWE CBOETO MpaBa Ha OIIMOKY M TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® - aKTHBHOE y4acCTHE B PEIICHUU MPAKTUYECKHX 3aJad (B paMKaxX ceMbd, 00pa3oBaTeIbHOU
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM  HANpaBICHHOCTH,
TpeOyIOIMHMX B TOM YHCIie U GU3NUECKUX 3HAHUM;

® - UHTEpEC K MPAKTHUECKOMY U3YUYCHHUIO MPOdecCcHii, CBSI3aHHBIX C (DU3UKOM;

e 7) 3K0OJIOTHYECKOIr0 BOCTIMTAHUS:

e - OpHEHTalus Ha TOpUMEHEHHE (U3MYECKUX 3HAHUM JUId pelleHHs 3aJad B o0JiacTu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKUM KX BO3MOYKHBIX IOCIEACTBUI
JUISL OKpY>KaroLel cpebl;

® - OCO3HaHHUE II00ATBHOTO XapaKTepa KOJOIMUECKUX MPoOIeM U MyTel uX pelieHus;

e §8) ajanTanyMu K U3MEHSIOIIUMCS YCJIOBHAM COUMATBHON U IPUPOIHOI Cpeabl:

e - MOTPeOHOCTh BO B3aUMOJCWUCTBUU TPHU BBHINOJHEHHUH WCCIEAOBAHUNA U TPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTHUECKYIO 1€ATEIbHOCTD;

e - noTpe6HOCTh B (OPMUPOBAHUM HOBBIX 3HAHWA, B TOM uucie (HOpMyTUpOBATH HIIEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;

® - OCO3HaHHUE JIePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

® - [UTAHMPOBAHHE CBOETO PA3BUTHS B MPHOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;



¢ - CTPCMJICHUC AHAJIIM3UPOBATH U BBIABJIATH B3aMMOCBA3U ITPUPOJEIL, O6H_IGCTB3. 1 3KOHOMUHKH,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/II-IGCKI/IX 3HaHHfI;

® - OIICHKAa CBOMX JACUCTBUU C Y4ETOM BIMSHUSA HA OKDPYKAIOUIYIO CPEAY, BO3MOKHBIX
1J100aJbHBIX TOCJIEICTBUN.
METAINIPEAMETHBIE PE3YJIBTATHI
B pesymbraTe ocBOeHHS mporpaMmbl 1Mo (M3MKE HAa YPOBHE OCHOBHOTO OOIIETro

oOpazoBanusi y oOyuatomerocs OyIayT CGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHBIC YHHBEpCATbHbIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHUBEpPCaJIbHbIE yUeOHbIE NEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE YUeOHbIE ICHCTBUS.

Ilo3naBaTenbHBIC yHHBeEpPcadbHbIE YueOHbIe 1eliCTBUSA

ba3oBrble Jornyeckue 1eHCTBUSA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCHU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IEeHUS
Y CpaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3W IIPU H3YUYCHHUU Q)HSHLIGCKI/IX SIBJICHUN U
IponecCoB, ACIaTb BBIBOJbI C HMCIOJB30BAHUCM JACAYKTHBHBIX W HWHAYKTHUBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BBIZIBUT'aTh TUIIOTE3bI O B3aUMOCBI3AX CI)I/I?,I/I"IeCKI/IX BCJIIMYNH,
CaMOCTOSITENIbHO ~ BBIOMpATh CHoco0 pemieHus ydyeOHOW (u3nueckodl 3amayu
(cpaBHEHHE HECKOJBKHX BApHUAHTOB PEIICHUs, BbIOOpP Hambosiee MOAXOJSIIETO ¢
y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

WCTIOJH30BaTh BOIIPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT TIO3HAHUS;

MPOBOJUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(bM3UYECKUI SIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0OBaHNEe (DU3NIECKOTO SBIICHHUS;
OIICHUBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(MOPMAIIHIO, TIOJTYUYCHHYIO B XOJIe
WCCIICIOBAHUS UM SKCTICPUMEHTA,;

CaMOCTOSATENIBHO  (hOpMYIHpOBaTh OOOOIIEHUST W  BBIBOABI IO  pe3yibTaTam
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATh BO3MOYKHOE JNAJbHEHIIee pa3BUTHE (PU3MUYECKHUX MPOIECCOB, a TAKKE
BBIJIBUTaTh MIPE/IIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

PaGora ¢ undopmanmeii:

NPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTHI W 3alpOChl NPU TIOMCKE U O0TOOpe
MH(OPMAIMY WK JaHHBIX C YYETOM MPEIIOKEHHON yueOHOM (hPU3NIecKoi 3a1auu;
aHAIM3UPOBATh, CHUCTEMATH3UPOBATh M MHTEPIPETHPOBATH WHPOPMAIHMIO PA3THYHBIX
BUOB U ()OPM IPE/ICTABIICHNUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBlIeHUs HHGOpMALMU U
WUTIOCTPUPOBATh pPeLIaeMble 3a7ayll HECJIOXKHBIMH CXE€MaMM, JAuarpaMMaMH, HHOMN
rpaduKoil  MX KOMOMHAIUSAMHU.

KoMMyHuKaTHBHBIE YHUBePCaJbHbIE YUeOHbIe JelicTBHA:

B X0Je 00cCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB J1abOpaTOpHBIX paboT U
MIPOEKTOB 33J[aBaTh BOIIPOCHI IO CYLIECTBY 0OCYKJa€MOM TeMbl M BBICKa3bIBAaTh UJICH,
HalleJICHHbIE Ha PEeIICHUe 3a/1a41 U MoAJepKaHue 01aroKenaTeIbHOCTH O0IeH S



CONOCTABJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU [JPYTMX YYaCTHMKOB JMajora,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTABIATH  PE3YAbTAThl  BBIIOJHEHHOTO  (PM3UYECKOTO  OIBITA
(3KCriepuMeHTa, UCCIIE0BaHNUs, IPOEKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHONW W WHAWBUAYaJbHOW pabOTHI
[P pELIEHUH KOHKPETHON (pr3HuecKoil mpoOiemsl;

NPUHAMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHU30BBIBATH JCHCTBHS IO €€
JOCTHUKEHUIO: PacHpeleiaTh poJid, 00CYKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

BBINIOJIHATh CBOIO 4acTh pabOThl, JOCTUTas KAueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBHS C IPYTrHMH YWICHAMH KOMAH/IBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOWMH MNPOIYKT 1O  KPUTEPHUSM,
CaMOCTOSITENIBHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIe yHUBepPcaJibHbIe YUueOHbIE 1eliCTBUA
Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAITUSIX, TPEOYIOUINX IS PEIICHUS
(buznuecKux 3HaHU;

OPUEHTHUPOBATHCS B PA3IMUYHBIX TOIXOJAX TPUHATHS pPEIIeHUH (MHIWBUOAYaIbHOE,
MPUHSATHE PEIICHUS B TPYITE, IPUHIATHE PEIICHUH TPYIIIION);

CaMOCTOSITEJIBHO COCTAaBJIATh AJTOPUTM pelleHus (U3NYECKO 3aJayd WM IUIaHa
HCCIIEIOBAaHUSI C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh MpeiaraéMble BapUaHThl PEeLICHUI;

JIeNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U IpeJyiaraTh iaH e€ U3MEHEeHMUS,

OOBSACHATH MPHUYMUHBI JOCTHIKEHUSA (HEAOCTHXKEHHUS) pe3yJabTaToOB JAEATEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (DU3MUECKOTO
WCCIIEIOBAHUSl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYaIUl, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3Y/IbTAaTa LEIH U YCIOBUAIM;

CTaBUTH ce0s Ha MECTO JPYroro yeioBeKa B XOJE CIopa WM AUCKYCCHH Ha HAYYHYIO
TEeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTrOro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpU pelIeHUH (UINYECKUX 3a1ad WU B
YTBEPKACHUSX Ha HAYYHBIE TEMBI U TAKOE KE MPaBO JAPYroro.

NPEJMETHBIE PE3YJIbTATbBI
K xoHiy oOyueHust B 7 KJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

UCIOJb30BaTh MOHATUSA: (HU3UUYECKUE U XUMHUYECKHE SBJICHUS, HaOIOJCHNUE,
9KCIEPUMEHT, MOJIeNb, TUIIOTE3a, eIUHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KMIKOE, Ia3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MNPSMOJUHENHHOE),  TpaeKTOpHus,
paBHOJeHcTBYyOmas cuia, aedopmanus (ympyras, IUTACTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;



pasnuyath sBieHus (auddysus, TerIoBoe ABMKEHUE YaCTULl BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUs, B3aUMOJCICTBUE TeJl, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OCBhIO BpallleHUs, Nepenadya JNaBJICHUS TBEPABIMHU
TEJIaMU, JKUAKOCTSAMH U ra3aMH, aTMOC(hEepHOe JTaBlIeHUE, IJIaBaHUE TeJl, IPEBPALCHHUS
MEXaHUYECKOM HEPTUH) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHUpE, B
TOM 4YHcie (U3MYECKHE SBICHHS B MPHUPOJE: MPHUMEPHl ABIKEHHS C PAa3TUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPHUPOJAE, ACHCTBUE CWIBI TPEHUS B IPUPOJE U
TE€XHUKE, BIMSHHE aTMOCPEPHOTO AABJICHUS HA XUBOM OpraHusM, IUIaBaHUE pbIO,
pBIUaru B TeJie YeJOBEKa, IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aJauy B y4yeOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHMUI;

ONMCHIBAaTh U3yUEHHbIE CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIOJB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIPYrOoCTH, cUJa TSDKECTH, BeC Tejla, Cujia TPEHUs, JaBlIEHUE
(TBEpIoro Tema, XKUAKOCTH, Trasza), BBITAJKUBAIOLIAs CHJIa, MeXaHHYecKas padora,
MOIIIHOCTh, IIJIEYO CHJIBL, MOMEHT CHJIbI, KOI(PQHUIMEHT TMOJE3HOro JIeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas U MOTEHIMaJIbHAsl HHEPrusi), MpH OMUCAHUHU MPaBUIBHO
TPAKTOBAaTh PU3NYECKHII CMBICI HCIOIb3yEMbIX BETUYNH, UX 0003HAYECHUS U €TUHULIBI
(bu3nyecKux BEIWYUH, HAXOAWUTh (OPMYJbI, CBA3BIBAIOIINME MaHHYI (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpapUKu H3YYEHHBIX 3aBHCHUMOCTEN
(bMBUYECKUX BEIMYNH;

XapaKTepU30BaTh CBOICTBA Tes, (U3MYECKUE SIBICHUS M IPOLECCHI, HCHOJIB3Ys
MpaBUJia CIOKEHHUS CHJI (BJOJb OJHOW TpsiMOii), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumena, MpaBWIIO paBHOBecHs pbluara (OJ0Ka), «30JI0TOC TPABUIIO» MEXaHUKH,
3aKOH COXPAHEHUS MEXaHWYECKOM DJHEpruu, MpH OSTOM JaBaThb CIIOBECHYIO
(hopMyIHUPOBKY 3aKOHA U 3aMMChIBATh €TO0 MaTEMaTHUYECKOE BBIPAKECHHUE;

O0OBSACHATh (U3UYECKUE SBJICHMS, MPOLECChl M CBOWCTBA TelI, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi NPAaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH NMPUUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKUX I11aroB ¢ Ornopoi Ha 1—
2 u3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHM, (QU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacy€rHble 3amaud B 1-2 neicTBUs, HCHOJNb3ysd 3aKOHBI U (DOPMYIIBI,
CBs3BbIBAaKOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalli3a YCIOBHUSA 3a7adyu
3aMMChIBaTh KPATKOE YCIOBHE, MOJCTABIATH (DU3UYECKUE BEIUYUHBI B (POPMYIBI U
MIPOBOJUTH PAcY€Thl, HaXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOIMMBbIC IJIs PEIICHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OTYYCHHON (PU3UUYECKOI BEIMYMHBL;
pacrio3HaBaTh NpPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh NpPU IMOMOIIM (PU3UUECKUX
METOJIOB, B OINMUCAaHUM MCCIEAOBAHUSA BBIJEIATh IPOBEPSAEMOE IPEIIOJIOKEHUE
(rumore3y), pa3nUyaTh U HUHTEPIPETHPOBATH MOJYYEHHBIH pe3yiabTaT, HaXOAUTh
OLIMOKHU B XO/I€ OTIBITA, /I€NaTh BBIBOBI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOMIONCHUIO (PM3UUECKUX SIBICHUHM MM (U3MUECKUX CBOMCTB
Tes:  (OpPMYIUPOBATH IPOBEPsIiEMble NPEINOI0KEHUs, COOUpaTh YCTAHOBKY W3
MIPEUI0KEHHOT0 000PYA0BaHUS, 3aUCHIBATh X0/ ONbITa U (OPMYITUPOBATH BHIBOJIBI;



BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, Macchl Teia, 00bEMa, CUIIbl U
TEMIIepaTyphl C KCIOJH30BAaHUEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MoKa3aHus MprOOPOB ¢ YIETOM 3aJaHHOI a0COTIOTHOM MOTPEITHOCTH U3MEPEHUH;
MIPOBOJIUTH HCCIICOBAHUE 3aBHCUMOCTH OJHOM (PU3UUECKO BEIHMUYMHBI OT JPYrou ¢
HCII0JIb30BAHMEM IMPSAMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PABHOMEPHO JIBUXKYLIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI H HE3aBHUCUMOCTH CWJIBI TPCHHS OT TUIOIIAIN
CONPUKOCHOBEHHUS TeJ, CHJIbl YIIPYrOCTU OT YJUIMHEHUS MPYKUHBI, BbITAIKHUBAIOIIEH
ciuiel 0T 00BbEMa TOTPYXKEHHONM YacTH Tela M OT IUIOTHOCTU JKUIKOCTH, &
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO MOIPYKEHO TeJo,
YCIIOBUM TUJIaBaHUSl Te€J, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOUpAaTh YCTAaHOBKY M  BBINOJIHATH
U3MepeHus, cleAysl NpPeUIoKEHHOMY IJIaHy, (MKCUPOBATh PE3yJbTaThl MOIY4EHHOMN
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUJAE MPEUIOKEHHBIX TaOMUI U TpauKoB,
JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIEA0BAHMUS;

MPOBOJUTH KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIMYMH (IJIOTHOCTH BeEIIECTBa
KUAKOCTU M TBEPIAOTO Tela, CWJIA TPEHUS CKOJBXKEHHUS, JaBJIEHHE BO3/AyXa,
BBITAJIKMBAIOIIAsl CHJIa, JICHCTBYIOLIAs Ha TMOTPYXKEHHOE B IKUAKOCTb TEJO,
KO3(h(UIIMEHT MO0JIE3HOTO JEHUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAys MPEI0KEHHON
MHCTPYKIUMU: MIPH BBIMOIHEHUH U3MEPEHUN cOOUPATh SKCTIEPUMEHTANIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAaU€HUE UCKOMOM BEIMYUHBI,

coOmoaTh TpaBWiIa TEXHUKH OE30MacHOCTH TIpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLUIBI JCHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOMIAIOIIMECS COCYbl, OAPOMETp, phbluar, MOJBUXKHBIA U
HETO/IBY)KHBIN OJIOK, HAKIIOHHAsSI IIIOCKOCTB;

XapakTepu30BaTh IPUHLUIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOPOH Ha MX omucaHus (B TOM 4YHCIE: HOJIIMIIHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, T'MJPABINYECKUN IPEcC, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM Hacoc,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢bu3nyeckre 3aK0HbI U 3aKOHOMEPHOCTH;

IPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OpPMALUIO O MpUMEpax) MPAKTUYECKOro
UCIOJb30BaHUS (PU3UYECKUX 3HAHUM B IOBCEJHEBHON >KM3HU JuId oOecredyeHus
0€30IIaCHOCTH MpH OOpalleHuu ¢ NOpuboOpaMu M TEXHUYECKUMH YCTpOMCTBaMmuy,
COXpaHEHMs 3JI0pOBbsi M COOMIONEHHST HOPM HKOJIOTHYECKOTO IOBEIEHUS B
OKpyXarollel cpezne;

OCYILLIECTBIIATH OTOOP HCTOYHUKOB HH(popManuu B VIHTepHETe B COOTBETCTBHM C
3aJJaHHBIM TIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUHI U ITyTEM CPaBHEHUS
Pa3UYHBIX UCTOUHUKOB BBIJIENIATH HHPOPMALIHIO, KOTOpast SBJISIETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJOCTOBEPHOM;

UCIOJb30BaTh NPU BBINOJHEHUH Y4eOHBIX 3a/laHUI HAay4HO-MOMYJSPHYIO JINTEPATYPy
(U3NYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BIA/IeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUChMEHHbIE M YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
MCTOYHHUKOB MH(POPMALUHN (PU3HMUECKOTO COJEpPKAHUSA, B TOM YHCIIE MyOIUYHO JIeNIaTh



KpaTKe COOOIIeHUsI O pe3ysibTaTax MPOEKTOB WM YUE€OHBIX MCCIEJOBAHUMN, IPU 3TOM
IpPaMOTHO HCHOJB30BAaTh M3Y4YCHHBIH MOHATUHHBIA anmapar Kypca (U3HKH,
COIIPOBOXKATh BBICTYIUICHUE IIPE3CHTALUEH;

IIPU BBIIIOJIHEHUH YYEOHBIX NPOEKTOB M MCCIEA0BAHUN paclpeAcisaTh 0043aHHOCTH B
IpyIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIAHA
NEUCTBUM, aJeKBAaTHO OLCHMBATb COOCTBEHHBIH BKJIAJ B JESATEIBHOCTb TI'PYIIIbI,
BBICTPAauBAaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOLIUX.

K xonmy oOyuenust B 8 kJjiacce mpeaMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIINUXCS YMEHUN:

KCIMOJI30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYN, TEIJIOBOE JBHKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHE W aMOp(HBIE Tena,
HACBIIICHHBIN 1 HEHACBIIIEHHBIN Map, BJIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEprus, TEIIOBOUW JABUTATENb, AJIEMEHTAPHBINA JIEKTPUUYECKUN 3apsij, JJICKTPUUECKOE
MoJie, TPOBOJHUKA W JUANIEKTPUKHU, MOCTOSIHHBIA JJIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

pasznuyath SBJIEHMS (TEIUIOBOE pACHIMPEHHWE M CKaTue, TeIuvlonepenaya, TEeIUIOBOE
paBHOBECHE, CMayMBaHWE, KaNWUISIPHBIE SIBJICHUS, WCIApEeHUE, KOHJCHCcalus,
IJIaBJICHUE, KpUCTAJUTU3aLNs (oTBEpaeBaHuE), KHUIICHHE, Terionepeaada
(TETUIONIPOBOTHOCTh, KOHBEKIIHS, HM3JIYYCHHE), SJICKTPHU3alus TeJ, B3auMOJCHCTBHE
3apsg0B, ACHUCTBUSL DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHUE
MAarHuTOB, JEMCTBUE MArHUTHOTO MOJIS Ha MPOBOJHHUK C TOKOM, 3JEKTPOMAarHUTHAs
UHIYKLKS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOLIEM MUpE, B
TOM uucie (u3ndeckue sBIEHUS B NPUPOJE: IOBEPXHOCTHOE HATSHKEHUE H
KalWUIpHbIE SBJIECHUS B MPUPOJE, KPUCTAUIBI B Ipupone, uzinydeHue CoJiHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHe SBIIEHUSI B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moJje 3emud, Apeid MOJCOB, pOJib MAarHUTHOTO MOJS JJs KU3HM Ha
3emJie, MOJSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SBICHHUIA;

OTHCHIBATh U3yYCHHbBIC CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCIIONB3YS (PU3NUYECKHE
BENTUYMHBI (TEMIEpaTypa, BHYTPEHHSSI SHEPrus, KOJMWYECTBO TEIUIOTHI, YAeIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJEJIbHAas TEIUIOTAa IUIABJICHUS, YyJAEJIbHas TEIIoTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUMBA, KOA(M(GUIMEHT MO0JIE3HOTO
JEHCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENIbHASI BJIAXXHOCTh BO3/lyXa, JIEKTPUUYECKUU
3apsj, CUJla TOKa, »JJIEKTPUYECKOE HaNpsDKEHHE, CONPOTUBJICHUE IPOBOJHUKA,
yIleJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JEKTPUUYECKOTO TOKA), MpHU
OTIMCAaHWU TPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0003HaYeHHS] ¥ €AUHUIIBI (DU3MUYECKUX BETUYMH, HAXOIUTh (DOPMYIIBI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BENUYMHY C JAPYTUMU BEIUYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKIX BEIHUNH;

XapaKTepu30BaTh CBOMCTBa Tes, (U3MYECKHUE SIBICHUS M TPOIECCHI, HCIOIB3Ys
OCHOBHBIE TOJIOKEHHS MOJIEKYIIPHO-KUHETUYECKOM TEOPUM CTPOCHHS BEILECTBA,
MPUHIMI CYMEPHO3UIMN TOoJe (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH Oma ans ydacTka nenu, 3akoH JDxoyns—JleHna, 3aKkoH COXpaHEHHs



SHEpPTUu, NMPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alHCHIBATH €TO
MaTeMaTHYECKOE BbIPAKEHHUE;

OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJI, B TOM YHCJIE€ MU B KOHTEKCTE
CUTYalui IIPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa: BBISIBIISITh
MIPUYMHHOCIIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBSCHEHHE M3 1—2 JIOrMYECKHUX LIaroB C
oTopoif Ha 1—2 M3y4EeHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacy€THble 3ajaud B 2-3 JEMCTBUS, MCHOJIb3ysd 3aKOHbI U (HOPMYJIBI,
CBSI3bIBAlOIIME (PU3UYECKHE BEIWYMHBI: HAa OCHOBE aHajHM3a YCIOBHUS 3a7a4yd
3alMChIBaTh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK JAHHBIX IS PELIEHUS 3a/ayH,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PEIIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJyYEHHOE 3HAUeHHE (PHU3HUECKOI BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIM (PUINYECKUX
METO/IOB,  MCHOJb3ys  ONWCAHUE  MCCIEIAOBAHUSA,  BBIACIATH  IPOBEPSIEMOE
MIPENIONIOKEHNE, OIEHUBATh IPaBUJIBHOCTh NOpsSAKAa NPOBEICHMS HCCIEIO0BAHUSA,
JIeNIaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI IO HAOMIONEHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten (KamwuIspHbIE SIBIIEHUS, 3aBUCHUMOCTh JIaBJEHHS BO3[yXa OT €ro oObEéma,
TEMIIEPATYPhl, CKOPOCTH IMPOIIecca OCTHIBAHUS U HArpEBaHUs MPU U3IYYEHUU OT L[BETa
M3Iyqaromnel  (MorJomaronieil) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI  OT
TEMIEPATypbl JKUJIKOCTH W IUIOMAAM €€ TOBEpXHOCTH, OJJEKTpU3alus Tel U
B3aMMOJICHCTBHE 3JIEKTPUYECKUX 3apsA0B, B3aUMOJICHCTBUE MOCTOSIHHBIX MAarHUTOB,
BU3YaJIM3al1sl MarHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, JE€MCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOJBUraTEls
MMOCTOSTHHOTO TOKa): (opMyaupoBaTh NpOBEpsSEMbIe MPEANOJIOKEHUs, CoOUpaTh
YCTAaHOBKY M3 IPEUIOKEHHOIO 00O0pYyIOBaHMs, OIKUCHIBaTh XOJA OIBITa U
(opMynHupoOBaTh BBIBOABI;

BBITNOJIHATE MPsIMbIE U3MEPEHHsI TeMIEepaTypbl, OTHOCUTEIILHOW BIaXXHOCTH BO3/YXa,
CHJIBl TOKA, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX HPHUOOPOB M JIATUYUKOB
(Gu3nYecKux BEIMYUH, CPAaBHUBATH pe3yJbTaThl HM3MEPEHUH C Yy4ETOM 3aJaHHOU
a0COJIFOTHON MOIPEIIHOCTH;

IIPOBOJIUTh UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKON BEIMYMHBI OT JIPYrou c
UCIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHHS IMPOBOJHHUKA OT
€ro JJIHMHbI, MJIOLIaJU MOMNEPEYHOro CEUeHHs! U YIEIbHOIO0 CONPOTHUBIICHUS BELIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UIYILETr0 Yepe3 MPOBOIHUK, OT HANPSHKEHUS HA IPOBOJAHUKE,
UCCIIeIOBaHUE TIOCIIEA0BATEIbHOIO U MapajlIeIbHOTO COEIMHEHUN IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEpPEHUs, CIeays
MPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yiIbTaThl MOJYYEHHOH 3aBHCHMOCTU B BHJIE
TabaMIl U TpaduKOB, A€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIIeIOBaHHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHMs (U3NYECKUX BEIMUYMH (yIelabHas TeIuIoEMKOCTb
BEIIIECTBA, CONPOTHUBIICHHE MTPOBOIHUKA, pab0Ta U MOIIHOCTb 3JIEKTPHUECKOTO TOKA):
IUTAHUPOBaTh M3MEPEHHUs, CcoOMpaTh OSKCIIEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIIATH 3HAYCHNE BEJINUMHBL;

coOmoaTh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pH paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



XapaKTepu30BaTh MPHUHIUNBI JCHCTBHS HM3YYEHHBIX MPHOOPOB W TEXHHUYECKHX
YCTPOHCTB € OMOpPOW HAa MX OMHUCAHUSA (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWMHA, aMIlepMETpP, BOJIBTMETP, CUETUMK AIIEKTPUYECKON
SHEPTUH, ODIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI
(mpuMepsI), SIEKTPUYECKUE MPEIOXPAHUTEIHN, SJICKTPOMArHHUT, JIIEKTPOJBHIaTEIb
MOCTOSIHHOTO TOKA), HWCIIOJIb3yd 3HAaHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
HE00X0IMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh HPOCTbIE TEXHHUYECKHE YCTPONCTBA M W3MEPHUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKHUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUraTeNlb BHYTPEHHEI'O CTOpPAHHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIATH
CXEMBI DIIEKTPUYECKUX IETMeH C MOCIeN0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pa3inyasi yCIOBHBIE 0003HAYECHHS IIEMEHTOB JIEKTPUIECKUX IIETIeH;
MPUBOJIUTh TpUMEPHl (HAXOAUTh HMHPOpPMAIMI0 O MpHUMEpax) IPAKTHUYECKOTO
WCTIONb30BaHUSl (PM3UYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIsi OOECIeUYeHUs
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKMMM YCTPOWCTBaMU,
COXpaHEHHS 3JIOPOBbSI M COOJIONEHUS HOPM OKOJIOTHUYECKOTO TOBEACHUS B
OKpY»Karollen cpene;

OCYIIIECTBIISITH TMOWCK HWHQPOpManuu (U3NYecKoro conepxanus B VHTepHeTe, Ha
OCHOBE WMEIOIIUXCS 3HAHUH W TYTEM CpPaBHEHHS JIOTIOJIHUTEIBHBIX HCTOYHUKOB
BBICTATh WHQPOPMALMIO, KOTOpas SBISCTCS TPOTHBOPEYUBON WM MOXET OBITH
HEJIOCTOBEPHOU;

UCIOJb30BATh IIPU BBINOJHEHUN Yy4eOHBIX 3alaHUI HAay4HO-NOMYJSIPHYIO JINTEPATYPy
(GU3MYEeCKOro COAEp)KaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HMHTepHer,
BIAQJIeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMAUU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIC MHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHHs, 0000IIas
MHGOPMALMIO U3 HECKOJBKHUX HCTOYHHMKOB (DU3MYECKOTO COIEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTaBIATh  pe3yiabTaThl MPOEKTHOM WMIM  HMCCIeI0BaTeIbCKON
NeATeNbHOCTH, MIPU 3TOM IPAMOTHO HMCIOJb30BaTh M3YUEHHBIN MOHATUIHBIN amnmapar
Kypca (pU3UKH, COIPOBOXK/IATh BHICTYINICHHE ITPE3EHTALIUCH;

IIPU BBINOJHEHUM Y4YEOHBIX IPOEKTOB M HCCIENOBaHUM (PU3MYECKUX MPOLECCOB
pacrpenesiaTe 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aJayaMH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJaJ B  JEATEIBHOCTb  IPYIIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K koHiy obyuenus B 9 kiiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

HCIIOJIb30BAaTh IIOHATHS: CHUCTEMa OTCYETa, MaTepualbHas TOYKA, TPAaeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO IBMXKEHUS, nedopmanus (yrnpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M TEPErpPy3KH, LEHTP
TSOKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHE,
MEeXaHUYecKue KoyiebaHWs M  BOJIHBL, 3BYK, MH(Qpa3Byk U  yJIbTpPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTb U
JaTbHO30PKOCTh, CHEKTPhl MCIYCKaHWA M IMOTJIOIIEHUs, anb(da, Oera- M Tramma-
U3JIy4EHUs], U30TOIBL, SIAEPHAsl YHEPreTHKA;



pasznuuaTh SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKEHUE, CBOOOHOE TaJICHHE TN, PABHOMEPHOE
JNBIDKEHUE 10 OKPYXHOCTH, B3aUMOJCHCTBUE TeJl, pPEAKTUBHOE JBM)KCHHE,
KosiebaTenbHOe JIBI)KEHHE (3aTyxXalollue W BBIHYXKACHHBIE KOJIeOaHUs), PE30HaHC,
BOJIHOBOE JIBIDKEHHE, OTPOKEHUE 3BYKa, MPSIMOJMHEMHOE pPACIPOCTPAHCHHE,
OTpa)XCHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE
0eoro cBeTa B CIEKTP W CIOXEHHWE CHEKTPAIbHBIX IIBETOB, JMCIIEPCUSI CBETA,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOBHHUKHOBEHUE JIMHEWYATOTO CIIEKTPa HM3ITYUCHHS)
M0 OIMHUCAHUI0 MX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SBJICHHUC;

pacro3HaBaTh MPOSBICHNE U3yUYEeHHBIX (PM3UYECKUX SIBIICHUM B OKpYKArOIIeM MHpE (B
TOM uucie (U3NYECKUE SIBJICHUS B MPHUPOJE: MPWIUBBI U OTIWBHI, JTBWKEHUE TJIAHET
ComHeYHOM CHUCTeMBI, PEaKTUBHOE JIBIPKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMUYECKHME BOJHBI, IyHAMHU, 5XO, IIBETa TeT,
ONTHYECKUE SBJICHUS B  TPUPOAE, OHOJIOTMYECKOE JCUCTBHE  BHJIMMOTO,
yIbTPaHOIETOBOTO M PEHTTEHOBCKOTO HW3JIYUCHHH, €CTECTBEHHBIM PaJIMOaKTHUBHBIN
(hoH, KOCMHUYECKHE JIy4YHd, paJHOAKTUBHOE U3Iyde€HHE MPHUPOTHBIX MHUHEPAJOB,
JIEHCTBUE PAMOAKTUBHBIX U3JIYUCHU HA OPraHu3M YeJIOBEKa), IPHU 3TOM MEPEBOAUTH
MPAKTUYECKYI0 33/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3nyuecKuX SBIECHUN;

OTIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3UUYCCKUE SBJICHUS, UCTIONB3Ys (U3HMIECCKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOpPOCTh Tella MPU HEPAaBHOMEPHOM JBMKEHHH,
YCKOPEHHE, MEPEMEIIECHNE, TyTh, YIJI0Bas CKOPOCTb, CHJIA TPEHUS, CHJIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTrO MaJeHMs], BEC Tejla, UMITYJbC Tella, UMITYIIbC
CHJIBI, MEXaHH4ecKas paboTa U MOIIHOCTb, MOTEHLUATIbHAS SHEPTUS Teja, MOJAHATOTO
HaJl IOBEPXHOCTBIO 3€MJIU, MOTEHIMATIbHASL SHEPIHS CKATON MPYKUHBI, KHHETUYECKas
SHEprusi, MOJIHAS MeXaHW4ecKas SHeprusi, Mepuoj M YacToTa KoJieOaHWii, UIMHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTEb MPEIOMIICHUS
Cpelbl), MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICT HCHOJIB3YeMbIX
BEITMYMH, OOO3HAUYEHUA M EIUHUIBI (U3NYECKHX BEIMYUH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIOIIME JIAaHHYIO (U3MYECKYIO0 BEIUYHHY C JPYITMMH BEIMYUHAMHU, CTPOUTH
rpaduKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepH30BaTh CBOMCTBA Tel, (U3NUYECKHE SIBJICHUS U MPOLECCHI, UCIONIB3Ys 3aKOH
COXpPAHEHUsl 3HEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUI CYHEPIIO3ULUU CHIL,
MIPUHLUII OTHOCUTENIBHOCTH ["anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHbl OTpPaXEHUsT M TPEJOMIICHHMS CBETA, 3aKOHBl COXPAHEHHsS 3apsOBOrO0 M
MAacCOBOI'O 4YHMCEJI MpHU SAEPHBIX peakUMsX, NOpU STOM JaBaThb CIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

O0OBSACHATH (PU3HUECKHE MPOIECCHl W CBOWCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallUii  MPaKkTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATh  NPUYUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX II1aroB C OMOPOi Ha 2—
3 WU3y4eHHBIX CBOMCTBA (PHU3UYECKHX SBIEHUHM, (UINYECKUX 3aKOHOB HIU
3aKOHOMEPHOCTEN;

peuaTh pacu€THbIE 3a/1a4M (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMUI ), UCTIONb3Ys
3aKOHBI M (POPMYINBI, CBSI3BIBAONINE (PU3NYECKHE BEIWYMHBI: HAa OCHOBE aHaIn3a
YCIIOBHSI 3aJaud 3alMChIBaTh KPaTKOE YCIOBHME, BBISBIATH HEAOCTAIOIINE WIH



M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIEC Ui PELICHHUS,
NPOBOJUTH pacyéTbl W  OIEHHWBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HAYCHUS
(bu3HUECKON BEIIMYNHEL;

pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXKHO pEUIMTh TNPH MOMOIIU (PU3HUYECKHX
METOJIOB,  WCIIOJIb3Ysl ~ ONKMCAHWE  HCCIEIOBAaHUS,  BBLICHATH  IPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IMPABMWIIBHOCTh MOPSIKAa TPOBEACHUS MCCIEIOBAHMUA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3yAbTaThl HAOIIOACHUHN U OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUN WM (PU3MUYECKHX CBOWCTB
Tel (M3yd4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAHEHUs PHEPTUH, 3aBUCUMOCTh
nepro/ia KoJieOaHui MpyKMHHOTO MasTHUKA OT MaccChl Tpy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTY/bI MAJIBIX KOJIEOaHHUH, MPSIMOJIMHEHHOE pacpoCTpaHeHNE
CBETa, pa3lio’KeHUe Oeloro CBeTa B CIEKTp, M3YYCHHE CBOWCTB H300paKEHHsS B
TUIOCKOM 3€pKajie M CBOWCTB H300pakeHHUs IpeaMeTra B COOHMpAlomiel JIMH3E,
HAOJIO/IGHUE CIUIONIHBIX W JIMHEWYaThIX CHEKTPOB W3IIYYCHHS): CaMOCTOSTEIHEHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO Habopa 000pyIOBaHMSI, OTIMCHIBATH XO/I OTIBITA U
€r0 pe3ybTaThl, ((OPMYIUPOBATH BHIBOIHI;

MPOBOJIUTH TIPH HEOOXOIMMOCTH CEPHIO NPSIMBIX HM3MEPEHHM, OTpENeNsis CpelaHee
3HaueHUE H3MepsieMOl BeIMYMHBl ((POKYyCHOE paccTOSHUE COOMparolel JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTETLHOTO TTPUO0pa);

MPOBOJIUTH HCCIIECJIOBAHUE 3aBHUCHMOCTEH (PU3MUECKHX BEIMYHMH C HCIOJH30BAHUEM
NpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IIyTH OT BPEMEHU IIPH PABHOYCKOPECHHOM
NBUKEHUM 0e3 HaualbHOW CKOPOCTH, TNepuoAa KojeOaHUM MaTeMaTH4ecKoro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHUs CBETa OT yrja MaJeHUus U
yria IpeoMJIeHUs OT yIJia MaJieHus1): MJIaHUpPOBaTh UCCIEJOBAHHUE, CAMOCTOATEIHHO
coOuparb yCTaHOBKY, (UKCHpPOBaThb pe3yldbTaTbl IOJIYYEHHOW 3aBUCHMOCTH
(¢bu3nyecKux BETUYMH B BUJE TaOMUIl U IpaduKOB, JeiaTh BBIBOJBI MO pe3yiabTaTaMm
HCCIIeIOBAHUS;

MIPOBOJUTH KOCBEHHbIE H3MEpEHUsl (PU3MUECKUX BENMYUH (CpeaHsisi CKOpPOCTh U
YCKOpEHHUE Tejia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHus,
KECTKOCTh NPYKUHBI, KOXPOUIUEHT TPEHUS CKOJIbKEHHS, MeXaHudeckas paboTta u
MOIIIHOCTh, YacTOTa W TNepuoja KoJebaHWi MaTeMaTHYeCKOro U MPYKMHHOTO
MasTHUKOB, OITHYECKass CWiIa coOuparomiel JuH3bl, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOJHSTH
W3MepeHusi, cleAys MPeNIOKEHHOW MHCTPYKIMH, BBHIYHMCISATh 3HAYCHHE BEIMYUHBI U
aHAJIM3UPOBATh TMOJNYYEHHBbIE pe3yabTaThl C Y4E€TOM 3a/IaHHOM TMOTPEUIHOCTH
HU3MEPEHUIT;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ 1abopaTopHBIM
obopynoBaHueM;

pas3nuyaTh OCHOBHBIE MPHU3HAKU HM3YYCHHBIX (DU3MUECKUX MOJeNed: MaTrepualibHas
TOUKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBIN HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
MJIaHeTapHas MOJIENIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO Spa;

XapaKTepu30BaTh NPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C ONOPOX HA UX ONMUCAHUS (B TOM UHUCIIE: CIIMIOMETP, JaTYUKHU HOJI0KEHHUS,
paccTosIHUS U YCKOPEHHMSI, paKeTa, 3X0JI0T, OUYKH, IIEPUCKOII, (poToanmnapar, ONTUYECKHUE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ysl 3HAHUS O
CBOMcTBaX (PM3NYECKUX SABJICHUH U HEOOXOIMMbIE (PU3HUECKIE 3aKOHOMEPHOCTH;



HCII0JIb30BATh CXEMbl U CXEMATUYHBIE PUCYHKHU M3YUEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPHUTENBHBIX MPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB IMPH PEIICHHH Y4eOHO-
MPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI ISl MOCTPOCHUS M300paKEHHUH B IJIOCKOM
3epKajie u coouparolei JInH3e;

NPUBOANTH TIPUMEPHl (HAXOAWTh HMH(POPMAIMIO O TMPHUMEPax) MPAKTUIECKOTO
WCIOJIb30BaHUS (PU3MUYECKUX 3HAHUM B IOBCEAHEBHOM JKU3HM sl oOecreyeHus
0e30MacHOCTH IpU OOpalieHuH ¢ OpudopaMH M TEXHUYECKMMM YCTPOHCTBAaMU,
COXPAHEHHUS 3J0pOBbsi M COONIOJIEHUS HOPM 3KOJOTMYECKOIO IOBEICHUS B
OKpYKalollel cpere;

OCYIIECTBIIAITh MOWMCK HHpOpManuu (U3NIECKOTO coaepxkanus B HHTepHere,
CaMOCTOSITENIBHO (POPMYNIHpPYsI MOUCKOBBIA 3allpoC, HAaXOOUTh IyTHU OIpeAeTIeHUs
JIOCTOBEPHOCTH IMOJIy4eHHOM HMH(POpMalMu Ha OCHOBE HUMEIOUIMXCA 3HAaHUUW H
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

HCII0JIb30BATh MPH BBIMIOJIHEHUU YYEOHBIX 33aJaHUIl HAy4YHO-MOMYJISPHYIO JINTEPATypy
(u3NUecKoro coJiep)KaHus, CHOpPaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHusi HMHGOpMaLUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYI'YIO;

co3/[aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE MH(pOpMaluu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KaHUS, IMyOJUYHO IMPEACTaBIATh
pe3ynbTaThl IPOEKTHOM WIIM MCCIIEI0BATEIbCKON NIEATENIbHOCTH, IPU 3TOM I'PAMOTHO
WCIO0JIb30BaTh M3YYEHHBI NOHSATUHHBIM ammapar H3y4aemoro pasjena (QU3MKU U
COINIPOBOKJATh BBICTYIUICHHE Ipe3eHTalMed ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne

HaumeHoBaHue pa3ieioB U TeM

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PecypChl
padoTsbI padoThI
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
1.1 dwusuka - HayKa O IPUPO/IE https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnyeckre BEINYNHBI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTecTBeHHOHAYYHBIH METOT IIO3HAHHSI 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazueny 6
Paspen 2. IlepBoHavyanbHbIe CBeICHUSI O CTPOCHHH BellleCTBA
2.1 CtpoeHue BeliecTBa 1 https://m.edsoo.ru/2SJI151M41
2.2 JlBIDiEHNC 1 BIAMMOICHCTRIE HacTHIl 2 1 https://m.eds00.ru/ZXDKQLXCC
BEIECTBA
2.3 ArperaTHbie COCTOSIHUS BEIIECTBA 2 https://m.edso00.ru/ONOV1XY1K
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl
3.1 MexaHu4ecKoe ABUKEHUE https://m.edsoo.ru/SFPMEBWOK
3.2 Huepius, Macca, MI0THOCTh https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bunsl cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no paszneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH W ra3oB
4.1 Hasnenue. [lepenaua naBnenus 3 https://m.edsoo.ru/X0DW367P2



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

TBEPABIMU TEJIAMU, KUIKOCTIMU U

razamu
4.2 JlaBieHue KUIKOCTH https://m.edso0.ru/2MVXZ0KL4
4.3 AtMocdepHoe naBieHue https://m.edsoo.ru/T7134SXNO

JlelicTBUE )KUJIKOCTH M ra3a Ha

4.4 - 7 3 https://m.edsoo.ru/NFE60Y8NK
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. JHEprus
51 Pabota 1 MontHOCTH 1 https://m.edsoo.ru/75LMREDY1
5.2 [TpocThie MEXaHU3MBbI 5 https://m.edso0.ru/504NQXKX9
5.3 MexaHuuecKasi SHEPTHUs 4 https://m.edso00.ru/G30454EMT
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



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

8 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE PecypChl
padoTsbI padoThI
Pasnen 1. TensioBble siBIeHUsI
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edso00.ru/R8QZNCIPM
1.2 TerutoBbIC IPOIIECCHI 21 1 5 https://m.edsoo.ru/FI142A5VZA
Hroro mo pazueny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJICHU S
2.1 DUCKTPHHCCKNE 3aps/Ibl. SApKCHHbIC 7 1 https://m.eds00.ru/RAQORCTQ4
TEJla ¥ X B3aMMOICHCTBHUE
2.2 ITOCTOSIHHBIH IIEKTPHUYCCKHI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIC SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DJIeKTPOMArHUTHAS HHIYKIIUS 4 https://m.edsoo.ru/7QODSEL15
Hroro mo pazgeny 37
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 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

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IlpakTHyeckue
MPOrpaMMblI Bcero odpa3oBaTebHbIE PecypChl
padoTsbI padoThI
Paznen 1. Mexanuveckue siBJIeHUSA
M
1.1 EXAHITECKOE [BIDKEHAC H CrI0CoDaT 10 1 https://m.edso0.ru/CEOGHRGTL
€ro ONHCAHUS
1.2 BsaumoseticTBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAFAC
1.3 3aKOHBI COXpPAaHCHHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Paznea 2. MexaHunveckue KoJeO0aHUsSI M BOJHbI
2.1 MexaHu4ecKre KoJieOaH st https://m.edsoo0.ru/S5VIGSAI3
2.2 MexaHHUYECKHE BOJTHBI. 3BYK 8 1 https://m.edsoo.ru/DHIJG8A50
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
3
3.1 VICKTPOMATHHTHO® TOJE 1 6 2 https://m.eds00.r/DTISBSEYO
AIIEKTPOMATHUTHBIEC BOJIHBI
HWtoro mo pazaeny 6
Pa3znen 4. CBeToBLI€E IBJICHHSA
4.1 3aKOHBI PaCIIPOCTPAHCHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI 1 OITUYECKUE TPUOOPEI https://m.edsoo.ru/20WNYKRX1
4.3 PaznoxeHue 6e10ro cBeTa B CEKTP 3 https://m.edso0.ru/2Z5AHODTO
Hroro no paszneny 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

Paznena 5. KBanTtoBbie iBJIEeHUSA

nu
5.1 CHYCKATHE H HOTIOMCHHE CBeTa 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CTtpoeHre aTOMHOTO sapa https://m.edsoo.ru/U3WX2R61B
5.3 SnepHble peaknuu https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3nes 6. IloBropuTtebHO-0000 a0 1M MOYJIb
[ToBTOpEeHue u 06061IEHNE
6.1 cojiepkanus Kypca puszuku 3a 7-9 9 2 https://m.edsoo.ru/JKQXVJ8BE
KJtacc
Hroro mo pazueny 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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KosmmmuyecTBo yacos
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IlpakTHueckue
n/n Bceero HU3y4eHusi | oOpa3oBaTesIbHbIE pecypchl

padoThI padoTsbI

®du3nKa — Hayka O MPUPOJIE.
1 SIBNICHUS TIPUPOTBL. 1 https://m.edsoo0.ru/35YPBIW5K
DU3NYECKUE SBICHUS

MexaHn4decKkue, TeIUIOBBIE,
2 ANEKTPUUECKHE, MATHUTHBIE, 1 https://m.edsoo.ru/I16U53L6H
CBETOBBIC, 3BYKOBBIC SBIICHUS

o
3 HBHHECKHE BEHIHHBL H 1X 1 https://m.eds00.ru/6ZYETEPA7
U3MEPEHHUE

Ypok-uccienoBanue

"N3mepenune TeMneparypsl
4 IIPH TTOMOIIH JKUIKOCTHOTO 1 1 https://m.edsoo.ru/VQGCNS8IMP
TEPMOMETpPA U JTaTIMKA

TemnepaTrypsr"”

Kak ¢usuka u npyrue
€CTECTBCHHBIC HAYKH U3Y4arOT
IPUPOY.

5 EcrecTBeHHOHAYYHBII METO/ 1 https://m.edsoo.ru/3LPP2HP X2
nosHanus. Onucanue

(bU3UYECKUX SIBJICHUH C
HOMOIIBIO MOJIEIeN

Ypok-uccnenoBaHue
6 "ITpoBepka rumoTessbl: 1 1 https://m.edsoo.ru/9YLZITEMU
IaTbHOCTB TOJIETA MIAPHKA,



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

MYIICHHOTO TOPU30HTAJIBHO,
TeM OoJIblire, YeM OOJIbIIIe
BbICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,
JI0Ka3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/F5PU40LYR

JIBM>KeHHE 4acTuIl BEIEeCTBa

https://m.edsoo.ru/HQ31SN1F3

VYpox-uccnenoanue «OMbITHI
10 HAOJIOIEHUIO TEIUIOBOTO
pacIIupeHUs Ta30By»

https://m.eds00.ru/FT87UNTLS

10

ArperatHble COCTOSIHUS
BEIIECTBA

https://m.edso0.ru/STRDWACXM

11

B3anMocBs3p Mexay
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSTHHSIX U UX
ATOMHOMOJICKYJISIPHBIM
ctpoerreM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI

https://m.edsoo.ru/AWM1DBI148

12

MexaHnnyeckoe IBUKEHUE.
PaBHOMepHOE U
HEpaBHOMEPHOE JBM)KCHUE

https://m.edsoo.ru/3W6CCIHB1

13

Ckopocts. EnuHuIb!
CKOPOCTH

https://m.edso0.ru/29GPTJAKL

14

Pacuer nytu u Bpemenu
JIBYKEHUS

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3akoH UHEPIUH.
B3aumonencTBue T Kak

https://m.edsoo.ru/KX5510IBX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

MPUYMHA U3MEHEHHUS] CKOPOCTH
JIBIDKECHUS TEN

16

IInotHOCTHE BemiectBa. Pacuer
Macchl 1 00beMa Telia o ero
IUIOTHOCTH

https://m.eds00.ru/0S71X3DPS

17

Jlaboparopuas paboTa
«OmnpeneneHue MIOTHOCTH
TBEPAOTO TEIa»

https://m.edso0.ru/OH22PX7CX

18

Pemenne 3a1au o reme
"TInmoTHOCTH BemiecTsa"

https://m.edso0.ru/50DYVY G49

19

Cuita Kak XapaKTepHUCTHKA
B3aumoieiicTBus Ten. Cuma
ynpyroctu. 3akoH ['yka

https://m.edso0.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«M3yueHune 3aBUCUMOCTH
pactspkeHus (nedopMariim)
MPYXUHBI OT MPUIIOKEHHOMN
CHJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune taroredusn. Cuia
TSKECTHA

https://m.edsoo0.ru/OCWIXFNQE

22

CBs13b MEXY CHIION TSKECTU
H Maccoi Tena. Bec tena.
Permienne 3aga4 1mo reme
"Cuna tsxectn"

https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TsKecTH Ha ApYrux
ma"erax. dusnueckue
XapaKTePUCTUKU TUIAHET

https://m.edsoo.ru/IM2DOKYLI

24

I/I3MepeHI/Ie CHJIL. I[I/IHaMOMeTp

https://m.edsoo.ru/I T1ZGKCKH



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH

25

Bec Tena. HeBecoMocTh

https://m.edsoo0.ru/UAQLSQ8RE

26

CnosxeHue 1ByX cui,
HaIlpaBJICHHBIX 110 OJTHON
npsiMoi. PaBHOeicTByOIAs
cuI

https://m.edsoo.ru/L6SNUZVZ8

27

Pemenue 3agau no reme
"PaBHogeiicTByrOmas cri"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHune CKoJIbKEHUS U TPEHUE
nokos. Tpenue B npupojie u
TEXHUKE

https://m.edsoo.ru/TA1IEQOSMMH

29

JlaGopaTtopHnast pabota
«M3yueHune 3aBUCUMOCTH
CHUJIBI TPCHUSA CKOJIBXKCHUA OT
CHJIBI IaBJICHUS U XapakTepa
COTIPUKACAIOLIUXCS
MMOBEPXHOCTEI

https://m.edsoo.ru/TAQP4B30A

30

Pemrenue 3agaq Ha
ompeneeHue
PaBHOJEHCTBYIOIIECH CHITBI

https://m.edso0.ru/5YY23XXSD

31

Pemenue 3agau no temam:
«Bec Tenay, «I'paduyeckoe
n3zo0paxenue cuim, «CUib,
«PaBHOIEHCTBYIOIIAS CHID»

https://m.edso0.ru/T9V639RZF

32

KonTponsnas pabota no
TemaM: «MexaHuueckoe
JBIDKEHUe», «Macca,
IUIOTHOCTHY, «Bec Tenay,
«I'padpuueckoe n3obpaxxeHue
cuiy, «Cuib»

https://m.edsoo.ru/P4AROSWE4D



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

33

JaBnenune. CriocoObl
YMCHBIICHUA U YBCIIMYCHUS
JABJICHHUS

https://m.edso0.ru/25TVM1FDL

34

JlaBiienue raza. 3aBUCUMOCTD
IaBJICHNS ra3a oT 00bEMa,
TeMIIEpaTyphl

https://m.edsoo.ru/544Y MX9WR

35

[lepenaua naBneHus
TBEPABIMU TEIAMHU,
KUJKOCTSIMHU U Ta3aMU. 3aKOH
[Tackansa

https://m.edso0.ru/CG5P08SNWO

36

HaBJ'IeHI/Ie B XXUJKOCTH U rase,
BBI3BAHHOC 2161\/'ICTBI/IeM CHIJIBI
TAXKECTHU

https://m.edso0.ru/K7T1219UC

37

Pemrenue 3agaud mo reme
«/laBneHue B )KUIKOCTH H
raze. 3axoH Ilackansay»

https://m.edsoo.ru/UHHC5RB6W

38

Cooommaronuecs: Cocypl

https://m.edsoo.ru/7THDBMDHR2

39

I'mapaBnuueckuit mpece

https://m.edso0.ru/67X2LF396

40

Manowmertpsl. [lopuineBoit
KUJKOCTHBIN HacoC

https://m.eds00.ru/5G846G718

41

Atmocdepa 3emiu. [Tpuyannbl
CYIIECTBOBaHUS BO3AYIIHOMN
000JI04KH 3eMIIH.
3aBUCHUMOCTBH aTMOC(HEpPHOTrO
JABJICHUS OT BBICOTHI HaJI
YPOBHEM MOps

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3myxa. ATmMocdepHoe
JIaBIICHUE

https://m.edsoo.ru/PYRNEDISY



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

43

N3mepenue atmochepHOTro
nasienus. OnelT Toppuuemiu

https://m.edso0.ru/2183TIPD4

44

3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHHUS OT BBICOTBI Hal
YPOBHEM MOpsI

https://m.edsoo.ru/YWIJFWMZIJ

45

bapomerp-anepoun.
ATMoOcdepHOe 1aBIeHUe Ha
Pa3IMYHBIX BBICOTAX

https://m.edso0.ru/WBNXTP7GR

46

Pemrenue 3agad mo reme
"AtmocdepHoe naBieHue"

https://m.edsoo.ru/YWVWL5TAL

47

JlelicTBUE )KUJIKOCTH M Ta3a Ha
MIOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHnast pabota
«Omnpenenenue
BBITAJIKMBAIOIICH CHIIBI,
JIEMCTBYIONIEH HA TEJIO,
MOTPY)KEHHOE B JKHJIKOCTbHY

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTtopHas paboTa 1mo
teme «MccnenoBanue
3aBHCHMOCTH Beca Tella B BOJIC
0T 00bEéMa IOTPYKEHHOH B
XKHUJIKOCTh YaCTH TeJa»

https://m.edsoo.ru/OUOBGKKSW

50

[InaBanmne Texn

https://m.edsoo.ru/UMAE9Q10Y

51

JIaGoparopHas paboTa
"KoHcTpynpoBanue
apeomeTpa Win
KOHCTPYUPOBAHHE JIOJKHU U

https://m.edsoo.ru/BGOVBS63P



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

oIpenesneHue eé
rpy3onoabémMHocTH"

52

Pemenue 3agau no remam:
«IInaBanue cynos.
BosnyxoruiaBanue»,
«/laBnenue TBEpABIX TEN,
YKUJIKOCTEN U Ta30B»

https://m.edsoo.ru/R7VHLAGB0Q

53

Mexanudeckasi pabora

https://m.edso0.ru/1YIR6J7L5

54

Moutsocts. EaquHauiist
MOIITHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
nobEMe 1o JIeCTHHUIE"

https://m.edsoo.ru/GDB065558

56

[Ipoctbie Mexanu3mbl. Poiyar.
PaBHOBecue cuit Ha peryare

https://m.edsoo.ru/8YRUOUGS2

57

KonTtponpHas padoTa o Teme
«/laBnenue TBepAbIX TEN,
KUAKOCTEH U ra3oBy /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepsHrlit ypok. Pabora ¢
TEeKcTaMu 10 TeMe «JlaBiieHne
TBEPABIX TEJ, KUAKOCTEH U
ra3o» / Bcepoccuiickas
IIpoBepoyYHas pabora

https://m.edsoo.ru/RFCSYB9F8

59

Pbluaru B TexHMKe, OBITY U
npupoje. JlabopatopHas
pabota «MccnenoBanue

0.5

https://m.edsoo.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

YCIIOBHI paBHOBECHS pblyara

60

Pewrenue 3anau o reme
«Y cI10BHs paBHOBECUS
ppI4ara»

https://m.edsoo0.ru/6 AXDHFS8N

61

Koadduuument moseznoro
JNEUCTBUS MEXaHHU3Ma.
JlabopaTtopHnas pabota
«3mepenue KII/] HaknoHHOM
IIJIOCKOCTH»

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Pemrenue 3agad mo reme
"Pabota, momrHOCTH, KITJT"

https://m.edsoo.ru/VF5XBQLVS

63

Mexanndeckast SHEpTHsl.
Kunernueckas u
MIOTCHIIMAIbHAS DHEPT U

https://m.eds00.ru/3HQE7HOYK

64

3aKOH COXpaHEHHUS
MEXaHUYECKOW SHEPTUH

https://m.edsoo0.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT IO TEME
"DKCepuMEeHTAIbHOE
OnpeeieHue U3MEHECHUS
KUHETHYECKOMN U
MOTEHIIMAIBLHON SHEPTUU TIPU
CKaTBhIBAaHHMH TeJa I10
HaKJIOHHOM IIOCKOCTH"

https://m.edsoo.ru/sSM7E7YTZC

66

KoHTposbHas paboTa 1o Teme
«PaboTa 1 MOIIIHOCTE.
OHeprus»

https://m.edsoo0.ru/AECZ9T7EC

67

PezepHblit ypok. Pabora c
TEKCTAMHU I10 TEME

https://m.edsoo0.ru/MJIPGGSA3



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3

"MexaHn4ecKoe IBUKeHUE"

68

PezepHblii ypok. Pabora c
TekcTamu 1o Teme "PaboTa.
MormtHocts. DHeprus"”

https://m.eds00.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

68

12

8 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3y4YeHUs

DJIeKTpOHHbIe LN poBbIe
o0pa3oBaTe/ibHbIE PecypcChl

OCHOBHEBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOM
TEOPHUH M UX OTBITHBIE
TTOITBEPKICHUS

https://m.edso0.ru/10BIEJ8GQ

Macca u pa3mep aTOMOB U
MOJIEKYI

https://m.edsoo.ru/OMIN4E3EH

Mogenu TBEPIOTO, )KUIKOTO H
ra3z000pa3HOro COCTOSTHUN
BEIIECTBA

https://m.edsoo.ru/HVW3WMRA5

OOBbsicHEHHE CBOMCTB
TBEPJIOTO, JKUIAKOTO H
ra3z000pa3HOro COCTOSTHUN
BEIlIECTBA HA OCHOBE
MOJIOKEHUW MOJIEKYSIPHO-
KHMHETUYECKOU TeOpUu

https://m.edso0.ru/DJYTZQHS83

KpI/ICTaJ'IJ'II/ILIeCKI/Ie n

https://m.edso0.ru/8G73PVM40



https://m.edsoo.ru/XT2SMNZYM
https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40

amMopdHbIE Tena

CMmaunBanue u
KaIMAJUTSIPHOCTD.

[ToBepXHOCTHOE HATSKEHUE

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

TennoBoe pacupeHue u
CIKaTHe

https://m.edso0.ru/I3N30KS8L

Temnepatypa. CBsi3b

TEeMIEPaTypbl CO CKOPOCTBIO
TEIJIOBOTO JABM)KEHHUS YaCTHUIL

https://m.edso0.ru/5XSV6F15B

Bnyrpennss sHeprus.
CriocoObl U3MEHEHHU S
BHYTPEHHEUN SHEPTUU

https://m.edsoo.ru/BBVCI9OMHG6

10

Buael Tenonepenaun

https://m.edsoo.ru/WF4J3070P

11

Ypoxk-koHbepeHIus
"IIpakTrueckoe
HCIO0JIb30BAHNE TETIOBBIX
CBOMCTB BEIIECTB U
MaTepHajoB B IEJAX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

KonmuecTBo TEIUIOTHI.
VY aenbHas TEII0EMKOCTh

https://m.eds00.ru/88291DDI1Z

13

YpaBHEHHE TEIIJIOBOTO
Oananca. TeruiooOMeH u
TEIIOBOE PaBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGoparopHas paboTa
"HccnenoBanue sBICHUS
TETI000MeHa Npu
CMEILIMBAaHUM XOJIOAHOM U

https://m.edsoo.ru/FR2N6N5GV



https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV

ropsiuei BoJib1"

15

Pacuer xonndecTBa TEILIOTHI,
HEOOXOAMMOTO JIJIst
HarpeBaHUs Tea U
BBIZICIIIEMOTO VM TIPU
OXJIAXKICHUH

https://m.edsoo.ru/JSMRA1APW

16

JlabopaTtopHnast pabota
"Onpenenenne yaenbHOM
TETUIOEMKOCTH BerecTBa"

https://m.edso0.ru/401T1ZJAH

17

DHeprus ToIuBa. Y IenbHas
TEIJIOTa CTOPAHMS

https://m.edso0.ru/683AIXYWS

18

[InaBneHne n oTBEpAECBaHUE
KPUCTAIIITMYECKUX TEJl.
VY nenbHas TemIoTa MIaBIeHUSA

https://m.edsoo.ru/JHESA1PJF

19

JlaGopaTtopnas pabota
"Onpenenenune yaeabHON
TEIUIOTHI IUIAaBJICHU JIpaa"

https://m.edso0.ru/LCQXVHGHD

20

[TapooOpazoBanue u
KoHeHcanus. Mcmapenue

https://m.eds00.ru/CQG4DOQKML

21

Kunenue. Y nenpHas Terwiora
nmapooOpa30BaHHS U
KOHJEHCAIIMU. 3aBUCHMOCTh
TEMIEPATYpPhl KUTICHUS OT
aTMOoc(hepHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

Bnaxnocts Bo3ayxa.
JlaGoparopHas paboTa
"Onpenenenue
OTHOCHTEJIbHOM BIaXKHOCTH

https://m.edsoo.ru/7KP37W0J1



https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1

BO3IyXa"

23

Pemenue 3amay Ha
OIPENEIIEHUE BIIAJKHOCTH
BO3/yXa

https://m.edsoo0.ru/N4XJEXGAL

24

[TpuHIIMTIBI paOOTHI TETIIIOBBIX
nsurareneit. [laposas
TypOuHa. /[Burarens
BHYTPEHHETO CrOpaHus

https://m.edsoo.ru/6 BKWSWY G6

25

KII TermoBoro nBurares.
TennoBsie qBUTATENH U
3al[uTa OKPYKarolen cpeibl

https://m.edsoo.ru/UJASDRDOH

26

3aKoH COXpaHEHUS U
IIpEeBpAILECHUs SHEPTUU B
TETIJIOBBIX MTPOIIECCax

https://m.edso0.ru/B1KX6RPQ9

27

[ToaroToBka Kk KOHTPOJIBLHOM
pabore o Teme "TermmoBbie
sBieHus. M3Menenue
arperaTHbIX COCTOSTHUI
BemecTra"

https://m.edso0.ru/9AQ53CC7C

28

KonTtponpHas padoTa o teme
"TennoBrie ABJICHUS.
M3meHeHue arperaTHbIx
COCTOSIHMH BeriecTna"

https://m.edso0.ru/0X03133KU

29

DnexTpuzainus Ten. J[Ba poga
AIEKTPUUECKUX 3apSAI0B

https://m.edso0.ru/9E85KDQMD

30

Ypok-uccnenoBanue
"OnexTpuzanus Ten
WHAYKIUEN U IIPU

https://m.edsoo.ru/JALQFK67J



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

CONIPUKOCHOBEHUU"

31

B3aumopeiicterue
3apsUKCHHBIX TeJl. 3aKOH
Kynona

https://m.edsoo0.ru/LIJCQZZS9

32

DIEKTPUYECKOE TTOJIE.
HanpsixenHoCTB
JNEKTPUYECKOTO ITOJISL.
[IpuHIHn cyneprno3unun
BIEKTPUYECKUX TOJEH

https://m.edso0.ru/N79CZ2GZ1J)

33

Hocwurenu snekrpruecknx
3apsa0B. DJIEMEHTAPHBIN
3apsa. CtpoeHue atoma

https://m.edsoo.ru/AFOIKADMV

34

[TpOBOTHUKH U TUATEKTPUKH.
3aKOH COXpaHEHHUS
ANEKTPUYECKOTO 3apsia

https://m.edsoo.ru/U8JR991PB

35

Pemrenue 3agag Ha
MPUMEHEHHUE CBOMCTB
ANEKTPUYECKHUX 3apsI0B

https://m.edsoo.ru/SXWWOSWJ5

36

DIJIEKTPUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBAHHSL.

W cToYHUKY 3IEKTPUYECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

HeﬁCTBHﬂ QJICKTPUYCCKOI'O
TOKa

https://m.eds00.ru/Q8WUTCKVT

38

Ypok-uccnenoBanue
"JleficTBHE IEKTPUUYECKOTO
0JIs1 Ha IPOBOJTHUKH U
TUBIIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU



https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPUUYECKUM TOK B
MeTaiax, KUJAKOCTSAX U razax

https://m.edso0.ru/E4ACOOQYPF

40

DneKTpuyecKas 1enb 1 e
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cwuuna Toka. JlaboparopHas
paboTa "M3mepenue u
peryaupoBaHue CHIIbI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNeKTpUYECcKOe HaNpsKEHHE.
BoabsTmerp. JIabopaTopHas
pabora "U3mepenue u

peryJIMpOBaHUE HAIPSIKEHUS'

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHNE NPOBOJHUKA.
VY nenbHOe CONMpOTHBIIEHUE
BEIIECTBA

https://m.edso0.ru/ESUO5PC4G

44

JlaGopaTtopnas pabota
"3aBUCHUMOCTb
ANEKTPUYECKOTO
COMPOTHUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, IJIOUIaAx
MONEPEYHOTr0 CEYCHUS U
Marepuana"

https://m.edso0.ru/4JDASGZN X

45

3aBUCUMOCTE CUJIBI TOKA OT
HanpspbkeHust. 3akoH OMma st
ydacTKa e

https://m.edsoo.ru/VEZPE70Q80Q

46

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYILETO uepe3
PE3UCTOP, OT COMPOTUBIICHUS
pEe3UCTOpa U HAMIPSHKEHUS HA

https://m.edso0.ru/X5THIN3RM



https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM

pesucrope"

47

IlocnenoBarenbpHOE U
rapajieTIbHOE COCTUHECHUS
HpOBOl[HI/IKOB

https://m.edso0.ru/HJ990Q3493

48

Jlaboparopuas padoTa
"[IpoBepka npaBuia
CJIOKEHHUSI HAIPSDKEHUH ITpU
MOCJIE0BATEILHOM
COEJIMHEHUH JIBYX
pe3uctopon"

https://m.eds00.ru/VO3VYPOTS8

49

JlabopaTtopnas pabota
"[IpoBepka npaBuiIa I CUIIbL
TOKa IpU MapajuieIbHOM
COEJIMHEHUU PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ]

50

Pemrenue 3agag Ha
NpUMeHEeHHe 3akoHa OMa st
Pa3IUYHOTO COCTMHCHUS
MIPOBOTHUKOB

https://m.edso0.ru/19ZEFKZZ4

o1

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHas pabota
"Onpenenenue paboThl U
MOIIIHOCTH 3JEKTPUYECKOTO
ToKa"

https://m.edsoo.ru/VR92V8JHA

53

DneKTpUUYECKue UENH U
MOTPEOUTENHN IEKTPUUECKOI
sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

https://m.edso0.ru/1L3KZ2XLM



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

54

ITocTossHHBIE MarHuTHI, UX
B3aUMO/EHCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccienoBaHue
"N3yuenue nonen
MOCTOSTHHBIX MAarHUTOB"

https://m.edso0.ru/1GL7RJOOR

56

MaruutHoe nojie. MarautHoe
oJjie 3eMJIH U €ro 3HaYECHUE
IUTSL SKA3HHU Ha 3eMIIe

https://m.edso0.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHON
pabote 1Mo Teme
"DJIeKTpUUYECKHe 3apsabl.
3apspKeHHBIE TeJla U X
B3aMMO/ICHCTBHSI.
[TocTOSIHHBIN AIIEKTPUUECKUI

n

TOK

https://m.edsoo0.ru/RTA1IB1C5

58

KonTtponsHas padoTa o treme
"DnexkTpuyuecKue 3apsapl.
3apsiKeHHbBIE Tella U UX
B3aUMOICHCTBUS.
[TocTOSIHHBIN IIEKTPUUYECKUI
ToK" / Beepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/ZISSW4Z7W

59

PesepsHriit ypok. Pabota ¢
TEKCTaMH 110 TEME
"ITocTOSTHHBIN AIEKTPUUECKUI
Tok" / Becepoccuiickas
IIpoBepoYHas pabora

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT Opcrenaa. MaruutHoe
M0JI€ 3JEKTPUUYECKOTO TOKA

https://m.edsoo.ru/PC1DMV4ID



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

MarHuTHOE 10JI€ KaTYIIKH C
TOKOM

61

[Ipumenenne
JJIEKTPOMArHUTOB B TEXHHUKE.
JlaboparopHas paboTa
"U3yuenue nencTBUs
MarHUTHOTO TIOJIS Ha
MPOBOJIHUK C TOKOM"

0.5

https://m.edso0.ru/KG8XDIUWD

62

DNEeKTPOABUTATENb
MTOCTOSTHHOTO TOKA.
Hcnons3zoBanue
AJIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCIOpTeE.
JlaGopaTtopHnas pabota
"KoncrpynpoBanue u
n3ydeHue paboThl
aneKTpoaBuraresns"

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

63

OnbiTel @apajes. 3aKoH
AIEKTPOMArHUTHOU
unayknuu. [Ipasumo Jlenna

https://m.edsoo.ru/YSDW34FV0

64

DnextporeHepatop. Crocoobl
MOJIyYEHUS DIIEKTPUIECKOH
SHEPruu. DIIEKTPOCTAHLUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTrUU

https://m.edsoo.ru/LM1C70D7A

65

[ToaroToBka Kk KOHTPOJIBHOU
paboTte o Teme
"DnexTpudeckue u

https://m.edsoo0.ru/GFS9PNC8B



https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

MAarHUTHBIE ABJICHUS"

66

KonTtposneHas paboTa o teme
"DyeKTpUUeCcKue 1
MarHUTHBIC SBJICHUS"

https://m.edsoo0.ru/APBXXTADS

67

PesepsHblit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie
SABIIEHUS"

https://m.eds00.ru/4B8GKYQ1X

68

PesepsHblit ypok. Pabora ¢
TEKCTaMH II0 TEME
"MarauTtHble gBieHus"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

68 4
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9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThbI

Jara
H3yUYeHust

JJIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTe/ibHbIE pecypchl

MexaHudeckoe JBHXKXCHUC.
MaTepI/IaﬂbHaﬂ TOYKa

https://m.edsoo.ru/UP3188VVCD

Cucrema orcuera.
OTHOCUTENHLHOCTD
MCXaHUYCCKOI'O JBUXXCHUA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMepHOE NpsAMOIHHENHHOE
JIBUKCHHE

https://m.edsoo.ru/E65RWOZKO0

HepasnomepHoe
NPSMOJIMHENHOE IBUKECHHUE.
CpenHsisg 1 MTHOBEHHAs

https://m.edso0.ru/L043PYTGB



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX
https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB

CKOPOCTB

[IpssMonmHenHOE
PaBHOYCKOPEHHOE JBH)KEHHE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CkopocTb MPSAMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBH)KCHUSI.
I'paduk ckopocTtu

https://m.edsoo.ru/HXCDF3ZC8

JlabopaTtopHnast pabota
"Onpenenenne yCKOpEeHUs Tea
MIPH PaBHOYCKOPEHHOM
ABHUXKCHHUU I10 HaKJIOHHOU
IJI0CKOCTH"

https://m.edso0.ru/1IKKINJFO8

CBo0OogHOE TaJIcHNE TEIL.
OngiTel [Nannines

https://m.edsoo.ru/NMQA4GGEQ

PaBHOMEpHOE IBHXKEHUE IO
okpyxxkHocTH. [lepuon n
yacToTa oOpamenus. Jlnneiinas
U yTJIOBas CKOPOCTH

https://m.edsoo.ru/PVRBIDTTH

10

LenTtpocTpemurenbHoe
yCKOpEeHUe

https://m.edsoo.ru/O5LFGWFZY

11

[TepBriii 3akoH HproTOHA.
BekTop cuiibl

https://m.edso0.ru/TADTURL3K

12

Bropoii 3akon HeroToHa.
PaBHoxelicTByIOIIAs cuiia

https://m.edsoo.ru/5A28NGVEV

13

Tperuii 3akoH HproTOHA.
Cynepno3uuus cui

https://m.edsoo.ru/XPFYG64RM

14

Pemenue 3amau Ha
MIpUMEHEHHe 3aKOHOB HploTOHA

https://m.edsoo0.ru/GEM2S4HK9



https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9

15

Cuna ynpyrocrtu. 3akoH ['yka

https://m.edsoo.ru/BHBXXRIJO

16

Pemenne 3agau mo reme «Cuna
YIIPYTOCTH»

https://m.edsoo.ru/HML1AMN12

17

Jlaboparopnas padoTa
«OrnpeneneHune KeCTKOCTU
MIPY>XXUHBD)

https://m.edsoo.ru/T4PAJAFV1

18

Cuna tpeHus

https://m.edsoo.ru/B4WPRASI7

19

Pemenue 3agau o reme «Cua
TPCHUS

https://m.edsoo.ru/PJDH2DCIOT

20

JlabopaTtopHnast pabota
"Onpenenenne kodphureHTa
TPEHHUS CKOJIbKECHHS"

https://m.edso0.ru/C56RD8KX8

21

Pemrenue 3agad mo reme
"3axonbsl Herotona. Cuita
ynpyroctu. Cuna tpenus"

https://m.edsoo.ru/VT3T38KBU

22

Cuna TsoKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHUSI.
YckopeHue cBOOOTHOTO
nageHus

https://m.edsoo.ru/MEETXGF6Q

23

Ypok-koH(bepeHus
"JIBU>KEHME TEJl BOKPYT
IPaBUTALIMOHHOTO IIEHTpa
(Conneunas cucrema).
lamakTukn"

https://m.edsoo.ru/BLGGQ9259

24

Permrenue 3agau mo teme "Cuiia
TSYKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/V02GVS8YAT

25

HepBaﬂ KOCMHYCCKas

https://m.edso0.ru/563XRG6ED



https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED

ckopoctb. HeBecoMocTh 1
neperpy3Ku

26

PaBHOBECHE MaTepuaIbHO
TOYKH. AOCOTIOTHO TBEPOE
Teno. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO
BpaieHuss. MOMEHT CHUJIBI.
LenTtp TsKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBECHE MaTepuaIbHO
TOYKU. AOGCOIIOTHO TBEPOE
teno. PaBHoBecHe TBEPIOTO
TeJa ¢ 3aKpEIUIEHHON OChIO
BpaieHuss. MOMEHT CHUJIBI.
LenTp TsxecTH

https://m.edsoo0.ru/GAMQWA4SLS

28

Pemrenue 3agad mo reme
"MomeHnT cuiibl. LlenTp
TsDKecTH"

https://m.edso00.ru/0QJSN205C

29

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"MexaHn4ecKo€e IBUKECHUE.
Bsaunmoneiictue Tea"

https://m.edso0.ru/8D7SUVX5J

30

KonTtponbHas padoTa o teme
"MexaHn4eCcKO€e IBUKECHUE.
Bsaumonetictue Tea"

https://m.edso0.ru/J1BOUJ2Y G

31

HNmnynsc tena. UMiynsce cuibl.
3aKOH COXpaHEHHs UMITYyJIbCa.

Yupyroe u Heynpyroe
B3aMMO/ICHCTBHE

https://m.edsoo.ru/7PI5BWQD2

32

Pemenue 3ama4d no teme

https://m.edso0.ru/LQO6EHSF9



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

"3aKoH coxpaHEHUs UMIIyibca"

33

VYpoxk-koHpepeHuus
"PeakTuBHOE JBM)KEHUE B
MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanndeckas pabota u
MOII[HOCTh

https://m.edso0.ru/FCOHVOY XP

35

PabGoTta cuibl TSDKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlabopaTtopHnast pabota
«Omnpenenenue pabOTHI CHITBI
TPEHHSI IPU PABHOMEPHOM
JIBUKCHHH TeJa 10
TOPU30HTAIBHON
MTOBEPXHOCTH»

https://m.edso0.ru/609HFE1P8

37

CBs13b HEPrUU U pabOTHI.
[TorenumanpHas SHEPTUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprusi.
TeopeMa 0 KWUHETUYECKOI
SHEPruu

https://m.edsoo.ru/WKXL7NXVR

39

3aKoH COXpaHCHU DHEPTHHU B
MCXaHUKC

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTopHas pabota
«M3ydenue 3aK0Ha COXpaHCHHUS
SHEPT UM

https://m.edso0.ru/0TVK8KJIXB

41

KonebarensHoe JABHOKCHHUC U
€T0 XapaKTCPpUCTUKHU

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaroiue KoueOaHusl.
BrinykaeHHbie KoeOaHusl.

https://m.edsoo.ru/I3ZKD2M12



https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12

Pe3onanc

43

Marematnueckui u
MPY>KUHHBIA MasITHUKA

https://m.edso0.ru/0O71PZDM11

44

Ypok-uccienoBanue
«3aBUCHUMOCTH TIEpHOJIa
KOJIeOaHU OT HKECTKOCTH
MPY>XHUHBI U MAaCChbI I'py3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpamienue 3HEpruy npu
MEXaHUYECKUX KOJIeOaHUsIX

https://m.edsoo.ru/RPN7BU655

46

JlabopaTtopHnasi pabota
«OmpeneneHue 4acToThl U
nepuoa KojieobaHui
NPY’>KUHHOI'O MassTHUKA)

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopaTtopnas pabota
«IIpoBepka HE3aBUCUMOCTH
nepuoja KojiebaHuu rpysa,
MOABEIIEHHOTO K HUTH, OT
Macchl rpy3a»

https://m.edsoo.ru/6 YGEHWSDT

48

MexaHndecKre BOJIHEI.

CBoJicTBa MEXaHUYECKUX BOJH.

[IpononbHbIE U IOTIEPEYHbIE
BOJIHBI

https://m.edsoo.ru/QHBQ3U5XV

49

Ypok-koHbepeHus
"MexaHn4ecKHe BOJIHEI B
TBEpAOM Teie. CelicMuuecKkue
BOJIHBI"

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. Pacripoctpanenue n
OTpa)XCHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDB5



https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccnenoBaHue
"Habnroenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

https://m.edsoo.ru/5SRPRGGZVS

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTUYECKUN PE30HAHC

https://m.edso0.ru/AOY3HSN3G

53

VYpox-koHpepeHuus
"VnbTpa3Byk U HH(Qpa3ByK B
MPUPO/JIE U TEXHHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "3aKOHBI
COXpaHEeHUsA. MeXaHHn4eCKue
KoJieOaHusI ¥ BOJTHBI"

https://m.edsoo.ru/7YAJAV57M

55

KonTponbHas pabota no teme
"3aKOHBI COXpaHEHHUS.
MexaHnuveckue KojaeOanus u
BOJIHBI"

https://m.edsoo.ru/ZVVD7Z44VH

56

DIJIEKTPOMArHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
3JIEKTPOMAarHUTHBIX BOJIH JIJIs
COTOBOI1 cBs3H"

https://m.edsoo.ru/7E1J2VY03

59

Ypok-uccnenoBanue
"N3y4yeHne cBONCTB
3JIEKTPOMArHUTHBIX BOJIH C

https://m.edsoo.ru/SHN7BSEB4



https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4

IIOMOIIEI0 MOOHIIBHOTO
tenedona"

60

Pemenue 3a1ay Ha

ONpCACIICHUEC YaCTOThI U AJIMHDBL

3JIEKTPOMArHUTHOM BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpoMarHuTHas pupoaa
cBera. CKOpOCTh CBETA.
BosHOBBIE CBOMCTBA CBETA

https://m.edso0.ru/ZFGOBMGFX

62

Hcrounuku ceera.
[IpssMmonmHenHOE
pacnpoCTpaHEHHE CBETA.
3armenust Connua u JIyHs

https://m.edsoo.ru/NLIADWAXN

63

3aKOoH OTpaKEHHUS CBETA.
3epkaina. Pemenue 3aga4 Ha
MIPUMEHEHHE 3aKOHA
OTPaKCHHUS CBETA

https://m.edso0.ru/QONUKCDOB

64

[Ipenomiienne cBera. 3akoH
MIPEIOMIICHHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TosniHO€ BHYTpEHHEE
OTpa)KCHHE CBETA.
Hcnonb3oBanue NOIHOTO
BHYTPEHHETO OTPAXKECHHUS B
OTNTUYECKUX CBETOBOIAX

https://m.edsoo.ru/FZ7THV6E2W

66

JlaGopaTtopHas pabota
"UccnenoBanue 3aBUCUMOCTH
yria MpeIoMIICHHUS] CBETOBOTO
Ty4a OT yIJia NMajeHus Ha
rpaHuue "Bo3yX-cTexsio""

https://m.eds00.ru/R800IT10S



https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

67

VYpoxk-koHpepeHuus

"M crob30BaHuE ITOJTHOTO
BHYTPEHHETO OTPaXKEHUA:
CBC€TOBO/JbI, OIITUKOBOJOKOHHAaA
CBS3L"

https://m.edso0.ru/0L9F63ZRU

68

Jlumsel. Onrryeckast cuia
JIAH3BI

https://m.edso0.ru/ZV702L97F

69

[TocTpoenue n3obpaxxeHuit B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlabopaTtopnasi pabota
"Onpenenenrie GOKYCHOTO
pacCTOSIHUS U ONITHYECKOU
CHUJIBI COOMPAIOIIEH JTNH3HI"

https://m.eds00.ru/3XTVNZNJJ

71

Ypoxk-koHbepeHus
"OnTH4yecKue JINH30BbIC
npudopsr"

https://m.edsoo.ru/KKVRKOP3D

72

I'nas xak ontuyeckas cucTema.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypoxk-koudepennus "JledexTo
3penust. Kak coxpaHuTh
3peHue"”

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxxenue Genoro cBeta B
cnektp. OnbiTel HpioTOHA.
CrnosxeHure CeKTpaIbHbIX
uBeToB. [{ucnepcus cera

https://m.edsoo.ru/ZPREN4D5V

75

JlaboparopHas padoTa "OnBITHI
0 Pa3NoKEHUI0 OENOro CBeTa
B CIIEKTP ¥ BOCIIPHATHIO IIBETA

https://m.edsoo.ru/E5I8L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
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https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

IPEJMETOB TIPU UX
HaOJI0IEHUH Yepe3 [BETOBbIC
¢bmtbTper"

VYpok-npaktukym "BosHoBbIE

76 CBOWCTBA CBETa: IUCIICPCHSI, https://m.edsoo.ru/A1F3HB8Y9
uHTephepeHys u audpaxus”

77 Ombrret Pesepopaa i https://m.edsoo.ru/P922QVFIV
ITaHeTapHas MOJeIb aToMa

78 Hocrynarst bopa. Mozexs https://m.edsoo.ru/OBJPHEQG?2
aroma bopa
Hcnyckanne u norjioneHue

79 cBera aroMoM. KBaHTEL. https://m.edsoo.ru/MOLRTHPCO
JIunenyaTble CIIEKTPBI
YpoK-npakTUKyM

80 "Hab:roieHue CrieKTpoB https://m.edsoo.ru/7NCLNW296
ucmyckaHus"

81 PannoakTUBHOCTB U €€ BUIBI https://m.edsoo.ru/22H32JWLM

82 (CTPOEHie ATOMHOTO 1pa. https://m.edsoo.rw/IRVFSKOFK
Hyxknonnas moziens

83 PanoaKTHERbIC MPEBpaICHI. https://m.eds00.ru/RA796TPSP
H3oTomsl
Pemrenue 3ama4 rmo Teme:

84 "PaiMOaKTUBHBIE https://m.edsoo.ru/WX2HQP2S6
npespaiieHus"

85 [epuon monypacnana https://m.edsoo.ru/WZDJCOES87
VYpoxk-koHpepeHuus

86 "PagnoakTHBHBIC U3TYYCHHUS B https://m.edso0.ru/X1J4002C4

IIPUPOJE, MEAULIMHE, TEXHUKE"



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
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87

SnepHbie peakuu. 3aKOHBI
COXpaHEHUs 3apsiIOBOTO U
MaccoBOTO YHUCEI

https://m.edsoo.ru/YOQ2XMKO0

88

DHeprus CBSI3M aTOMHBIX SIJIED.
CBs13b Macchl U SHEPIUU

https://m.edsoo0.ru/NSTEUFIO3

89

Pemenne 3amad mo teme
"Snepuble peakuun”

https://m.edso0.ru/0D4KHLQ4T

90

Peaknuu cunTesa u nenenus
saep. cTouHuKYM SHEprun
CouHIta 1 3BE3]1

https://m.edsoo.ru/RMBFQBND7

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaIMOaKTUBHBIX H3TyICHUHN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/QTNWFW90Q

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1Mo Teme
"DNeKTpOMarHUTHOE TOJIE.
DNIEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBBIC ssBIICHNS"

https://m.edso0.ru/TBOXB9TUO

93

KonTtponpHas padoTa o teme
"DeKTpOMarHUTHOE TOJIE.
DJIEKTPOMArHuTHbIEC BOJIHBI.
KsanToBrie sBiaeHHS"

https://m.edsoo.ru/5SUTJAFD6U

94

[ToBTOpEHME, 06O0OIICHNE.
JIaGopatopHble pabOTHI MO
Kypcy "Bzaumoneiicteue Ten"

https://m.edsoo.ru/2GFCLJOJJ

95

IToBTOpEeHue, oboOIIeHNE.
Pemrenue pacueTHbIX U

https://m.edsoo.ru/MMJINLZOSQ



https://m.edsoo.ru/YOQ2XMKO0
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KAaUECTBCHHbBIX 3a/1a4 I10 TEMEC
"TernnoBblie Mpouecch"

96

[ToBTOpenue, oboOIICHNE.
Pemrenne pacyeTHsIX U
Ka4eCTBEHHBIX 3a/1a4 M0 TEMe

"KII/] TerutoBeIX ABUTATENICH"

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpEnue, 060061IEeHNE.
Pemenne pacueTHeIxX u
KauyeCTBEHHBIX 33/1a4 110 TeMe
"KII anexTpoycTaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpEeHuE, 060OIIEHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "CBeToBbI€ sIBICHUS"

https://m.edsoo.ru/FK30FNRHX

99

Pabota ¢ Tekcramu o TeMe
"3aKOHBI COXpaHEHHUS B
MexaHuke"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpEeHME, 060OIIECHNE.
Pabota ¢ Tekcramu 1o Teme
"Kosebanus 1 BOJIHBL"

https://m.edso0.ru/L3YKVIINT

101

[ToBTOpEHME, 06OOIIECHNE.
Pabota ¢ Tekcramu 1o TeMe
"CBEeTOBBIE SIBJIEHUS"

https://m.edso0.ru/LG3271SQ6

102

[ToBTOpEHME, 00OOIICHNE.
PaboTa ¢ TekcTaMHu I10 TEME
"KBaHToBas u siaepHas
¢uznka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIET'O OGPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3yJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pasiinydaTtb ABJICHUSA II0 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKUe SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B Y4eOHYIO, BBIICIATH

CYyLIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBIICHUI

1.4

OTIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3UYCCKHE SBIICHUS,
WCTIOJIB3YS  (DM3WYECKHWE BEIWYWHBI, TPH OIUCAHWHM TPABHILHO
TPaKTOBaTh (PU3MUYECKUH CMBICI HCIOJIB3YeMBIX BEIHYHH, WX
0003HaYCHHS U CAUHUIIB (PU3UUECKUX BETUYHH, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (PU3HUYECKYI0 BEIHYMHY C  JPYrUMHU
BEJIMYMHAMH, CTPOUTh TpadUKHd  M3YYEHHBIX  3aBHCUMOCTEH

(bMBUYECKUX BEIIMYNH

1.5

XapaKTCPHU30BaATb CBOMCTBa TECII, (l)I/I3I/I‘IeCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIpU JOTOM JaBaTb CJIOBECHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluChlBaThb €ro MaTeMaTH4YCCKOC

BBIPAXCHUC

1.6

O0OBSACHATh (U3UYECKUE SBJICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
yyclie M B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBIATh MPUYMHHO-CIICJCTBCHHBIE CBSI3U, CTPOUTH
o0bsicHeHHME W3 1 — 2 JOrHYeckWx mIarop ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PM3MUECKUX SBIECHUH, (PU3NUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTH

1.7

peuiaTb paC‘léTHLIe 3aga4du B 1 -2 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (I)I/I3I/I‘leCKI/Ie BCJIIMYMHBI: HA OCHOBC aHaJIn3a
yYCJIOBUA  3aJa4ud  34llUCbIBATb KPATKOC YCJIOBHC, TIOJACTABJIATH
(I)I/I3I/I‘-IGCKI/IC BCJIMYWHBI B (I)OpMy.IIBI 1 NpOBOJUTH paC‘{éTBI, HaxXoauThb

CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBIC IJI pCIICHUA 3a1a4, OLICHUBATH




PEAUTUCTUIHOCTD TIONYICHHOU (PU3MYECKON BEITMYMHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEIIUTh TMPH MOMOIIU
(1)I/ISI/II-I€CKI/IX MCTOOAOB, B OIHCAHUMU HCCICAOBAHUA  BbIACIATH
IpOBEpsieMOE  MpPEANoJOXKeHHue  (TUIoTe3y),  pa3iuyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI PE3yibTaT, HAXOJUTH OLINOKHA B

XO0J¢€ OIIbITa, ACJaTb BBIBOJBLI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJIUTH OTBITH 10 HAOMIONECHUIO (PU3WYECKUX SIBICHUN WU
(¢bu3uYecKkux  CBOMCTB  Teln:  (GOPMYJIHpPOBATH  IMPOBEpPsIEMBIE
MPEANOJIOKEHUSI, COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

000py/10BaHus, 3alIUChIBATh X0/ OMBITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBINIOJIHATh NpPSIMbIE U3MEPEHMsI C MCIOJIb30BAHUEM AaHAJOrOBBIX U
uu(dpoBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs MPUOOPOB € y4ETOM

3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEOBAaHWE 3aBUCHMOCTH  OJHOW  (DU3WUECKOM
BEJIMYMHBI OT JPYrod C UCIOJIb30BAaHUEM TMPSMBIX H3MEPEHMUIA,
y4acTBOBaTh B ITUTAHMPOBAHMHU YUE€OHOTO HCCIIEIOBAaHHS, COOMPATH
YCTAHOBKY M BBINOJHATh U3MEPEHHUS, CIIEys MPEIT0KEHHOMY IUIaHY,
(bUKCUpOBaTh PE3YNIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIE MPEUIOKEHHBIX TaOIUI] U TpadUKOB, JIeJIaTh BHIBOIBI

110 pE3yibTaTaM HCCICI0OBaHHUA

1.12

IPOBOAUTH KOCBEHHbIE H3MEpPEHUs (PU3UUECKUX BEJIUYUH, CIEAys
NPEIOKEHHOW MHCTPYKIMU: MPU BBIMOJIHEHUN U3MEPEHUI cooupaTh
9KCIEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIYHCIATH 3HAUEHHE HCKOMOU

BCIIMYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00pPaTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaTb IIPpUHOUIIBI HeﬁCTBHH HpI/I60p0B H TCXHHYCCKHUX
YCTpOﬁCTB, XapaKTCpUu30BaTb IIPHUHIUIILI HeﬁCTBHH HN3YYCHHBIX
HpI/I60pOB U TCXHHUYCCKUX YCTpOfICTB C IIOMOIIBKO HX OIIMCaHH:,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaxX (1)I/ISI/I‘IGCKI/IX SIBJICHUH n

HeO6XO,[[I/IMLIC (bI/I3I/I‘-IeCKI/Ie 3dKOHBI U 3dKOHOMCEPHOCTHU

1.15

NOPUBOAUTH TpUMEPHl (HAXOAUTh HHGOPMAIMIO O MpHUMEpax)
NPaKTUYECKOTO MCMOJIb30BaHUS (PU3NYECKUX 3HAHUH B IOBCEIHEBHOM
KHU3HU Juid  oOecriedeHus: O€30MacHOCTH MpH  OOpaleHuu ¢

HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, COXpaHCHU 3J0POBbS U




COOJTIO/ICHHSI HOPM IKOJIOTMYECKOTO OBEJICHUS B OKPYKaIOIIeH cpefie

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MHpOpManuu B cetu MHTEpHET B
COOTBETCTBMU C 33JaHHBIM TIOMCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIINXCS 3HAHUH W TMYTEM CpPaBHEHHS PA3IMYHBIX HCTOYHHKOB
BBIICJIATH MH(OPMAIMIO, KOTOpasi sBISETCS MNPOTUBOPEYMBON HIIU

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIB30BaTh npu BBIIIOJTHEHUH y‘-I€6HBIX 3aI[aHI/II7I

HayYHOTIOMYJSIPHYIO  JIUTEPaTypy  (U3NYECKOTO

MaTepHabl,

CoJIepIKaHus,

CIIpaBOYHbIE pecypcel cetm MHTepHeT, BIIaIETh

npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOpMAIIU

W3 OJTHOM 3HAaKOBOU CHCTEMBI B IPYI'yIO

1.18

CO3J1aBaThb COOCTBEHHEIC KpaTKUC MMUCbMCHHEBIC U YCTHBIC COO6HI€HI/I$[
2 - 3

COJIEpXKaHUs, B TOM YHCIIe MyOIHYHO AeNaTh KpaTKUe COOOIIEHUS O

Ha OCHOBE HMCTOYHUKOB HWHGOpPMAIU  (HU3HIECKOTO
pe3ynbraTax NpPOEKTOB WM Y4eOHBIX HCCIEOBAaHUM, NIpU 3TOM
rPaMOTHO HCIIOJb30BAaTh WM3YyYEHHBIM MOHATUHHBIN amnmapar Kypca

(bu3HKH, COTPOBOK/IaTh BBICTYIJICHUE MPE3eHTalluei

1.19

MIPH BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB U MCCIIEI0BAHUMN pacIpeesTh
00513aHHOCTHU B TpYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1a4aMH,
CIIEUTHh 32 BBINOJHEHHEM IJIaHA JEWCTBUM, a/JIeKBaTHO OLIEHHUBATH

CcOOCTBEHHBIH BKJIaad B  JCATCIBHOCTb TI'PYIINbI, BbICTPAUBATH

KOMMYHHKAaTHUBHOC BSaHMOHCﬁCTBHe, Y4YUTbIBasA MHCHHEC

OKPY>KaIOIIHUX

8 KVIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHusl

1.1

HCIIOJIb30BAaTh IIOHATHA

1.2

pa3ian4aTh SABJICHUA IO OINHNCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)PBPI‘IGCKOG SABJICHUC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (I)I/ISI/I‘IGCKI/IX SIBICHUHU B
OKpyxxaromieM MHUpE, B TOM YHCIIC (1)H3I/II-ICCKI/IC SABJICHUSA B MPUPOAC,
Ipru 5TOM HNECPCBOAUTL IMPAKTHUYCCKYIO 3a71a4y B y‘-IC6HYIO, BBIICIIATD

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) (PU3NIECKUX SBICHUI




1.4

ONMCBHIBATh W3YyYEHHBIC CBOMCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCHONB3ys (U3NYECKUE BEIMYUHBI, TP ONUCAHUU IPABUIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICA  HUCHOJB3YEeMBIX  BEJIHYHH,
0003HaueHHS ¥ €AMHUIBI (PU3UYECKUX BEITMYNH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTHh  IpaUKHM  HM3YyYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEITMINH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (DU3MYECKUE SIBICHUS W TIPOIIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHBI, IMPU 3TOM JIaBaTh CJIOBECHYIO
(bopMyTUPOBKY 3aKOHa W 3alHCHIBAaTh €r0  MaTeMaTHYecKoe

BBIpaXKEHUE

1.6

O0OBSICHATH (PU3UUYECKUE TPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIEC U B
KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBJISITH IPUIMHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JOTUYECKHMX INaroB ¢ moMombio 1 — 2 HM3ydeHHBIX CBOMCTBA

(busnueckux sABIeHUHN, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3afauu B 2 — 3 JEHCTBUS, UCHOJIB3YS 3aKOHBI U
(dhopmyIbl, CBA3BIBAONINE (PU3HUECKHE BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 33/1a4M 3allMChIBaTh KPaTKOE YCIIOBUE, BBISBISATH HEAOCTATOK
JAHHBIX JJIS pelleHus 3aJadyd, BbIOMpaTh 3aKOHBI U (GOPMYIIbBL,
HEoOXOouMBbIe JUIsl €€ pelIeHUs], MPOBOJAUTHh Pacuy€Thl U CPaBHUBATh
MOJIyYeHHOE 3HAaueHHEe (PU3UUECKONW BEIMYMHBI C W3BECTHBIMU

JaHHBIMHA

1.8

pacCiio3HaBaTb l'IpO6J'IeMI)I, KOTOPBIE MOXKHO pPCIIWTh IIPpU IIOMOIIHN
(1)I/ISI/ILIGCKI/IX MCTOJ0B, UCIIOJIb3Yys OIIMCAHUC NUCCIICAO0OBaHUA, BBIACIIATD
IMPOBECPACMOC IIPCAIIOJIOKCHUC, OLCHHBATL IIPABUJIbHOCTL IIOPAJKa

IMPOBCACHUA UCCIICAOBAHUA, JCJIaTh BBIBOAbI

1.9

IPOBOAMUTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SIBICHUA WIH
¢uznueckux  CBOMCTB  Teil:  (QOpMYyIHpOBaTH  MPOBEPSEMBbIE
OPEINoNIOKeHNs, coOUpaTh  YCTAaHOBKY M3  MPEIIOXKEHHOTO

O60py,Z[OBaHI/I$I, OIIMChIBATH XO/ OIIbITa U Q)OpMYHPIpOBaTL BBIBObI

1.10

BBIIIOJIHATE IIPSMBIC H3MCPCHUA C HUCIIOJIBb30BAHUCM AHAJIOT'OBBIX
HpI/I60pOB 1 JaTYUKOB (I)I/I3I/I‘ICCKI/IX BCJIMYNH, CPABHUBATDH PC3YJIbTAThI

M3MepeHul ¢ yu€ToM 3a1aHHOH aOCOMOTHOM MOTPEITHOCTH

1.11

IpOBOAUTDH HUCCICIO0BAaHUC 3aBUCHUMOCTH OJHOM (I)H3I/I‘{eCKOI‘;I




BEJIMYMHBI OT JPYroil C HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUIL:
IUIAaHUPOBATh HUCCIIEOBAaHUE, COOMpPATh YCTAaHOBKY U BBINOJIHATH
U3MEpEHHUs, Cleaysd MpeUIOKCHHOMY  IUIaHy,  (UKCHPOBATh
pe3yabTaThl MOJYYCHHOH 3aBHCUMOCTH B BHJE TAOJHII U TPaHKOB,

ACJIaTb BBIBOABLI 11O PE3yjIbTaTaM HCCICAOBAHMA

1.12

NPOBOJIUTh  KOCBEHHBIE  WM3MEpPeHHS  (U3WYECKUX  BEIHYHWH:
IUIAHUPOBATh U3MEPEHUS], COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
cienyss IPEeNJOKEHHOM HHCTPYKLMM, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHoCTH mpu  paboTe cC

71a00paTOPHBIM 000PYJOBaHHEM

1.14

XapaKTepU30BaTh NPUHLUIIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJb3YS
3HaHMSI O CBOMcCTBax (IU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznyeckrne 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh MPOCTBIE TEXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI 0 CXeMaM MU CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATh CXEMBI
OJICKTPHUYCCKUX ueneﬁ C TMOCJICOAOBATCIbHBIM W IapalICIIBHBIM
COCAMHCHUEM DJICMCHTOB, pasian4das YCJIOBHEIC 0003HaYCHHUS

OJICMCHTOB JJICKTPUICCKUX merein

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
IPAKTHYECKOTO HCIOJIb30BaHUs (PU3NUYECKUX 3HAHUI B MOBCEIHEBHOM
XKU3HU Juid  oOecrieueHus O€30MacHOCTHM Tpu  oOpallleHuu ¢
npubopaMy U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHEHUS 3[J0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.17

OCYIICCTBJIATDH IMOUCK I/IH(1)OpMaI_II/II/I (1)I/I31/I‘16CKOFO COACPIKaHUA B CCTHU
I/IHTepHCT, Ha OCHOBC HMCIOIIHUXCA 3HaHUH U HYTéM CpaBHCHUA
JOITIOJIHHUTCIIBHBIX HMCTOYHHUKOB BBIICIIATH I/IH(1)OpMaI_II/IIO, KOTOpasa

SABIISACTCA HpOTHBOpG‘IHBOﬁ HJIM MOYKET OBITh He,HOCTOBepHOﬁ

1.18

UCMOJb30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUH  HAy4yHO-
HOMYJSPHYIO JINTEpaTypy (GHU3UYECKOTO COJIEp)KaHus, CIpPaBOYHbIE
MaTtepuainsl, pecypcbl cetu MHTepHer; BmageTts  npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus WHGOpPMAIMU U3 OHOMN

3HAKOBOM CHUCTEMBI B APYTYIO

1.19

CO31aBaThb COOCTBEHHBIEC TUCHbMEHHEIC U KpaTKUC YCTHLIC COO6IJ_ICHI/I$I,




0000mmas MHPOpPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PU3UIECKOTO
COJICpKaHUsA, B TOM 4YHCIIE MYOIMYHO TPEACTABIATh PE3YIbTaThI
IIPOCKTHOM WJIM HCCIEAOBATEIILCKOM JEATEIBHOCTH, IIpU 3TOM
IPAaMOTHO HCIIOJIb30BAaTh W3YYEHHBIM IOHATUHHBIM anmapar Kypca

(U3MKH, COMPOBOXKAATH BRICTYIUICHUE MTPE3CHTALINCH

1.20

NP BBITIOJIHEHUHM YYE€OHBIX TPOEKTOB M HCCIICIOBAHUN (PU3UICCKHIX
IPOIIECCOB PACHpPEeAesITh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MOCTABJIEHHBIMU  3a/lauaMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYMIbI, BBICTPAaUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniaTh KOH(PIUKTHI

9 KJIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pasiinydaTth ABJICHHUA II0 OINHMCAHWIO HMX XapaKTCPHBIX CBOMCTB MW Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIMIUX JAHHOEC (1)I/ISI/ILIGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIICHWE W3YYCHHBIX (U3UYECKUX SBICHUI B
OKpY)KaIoIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
IpU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PUINUECKUX SBICHUI

1.4

ONMCBHIBATH H3yYEHHBIE CBOMCTBA Tel U (PU3MYECKHE SBJICHUS,
UCNOJb3Yys (U3UYECKUE BEJIWYHMHBI, IPU ONMCAHUM IMPABUIBHO
TPakTOBaThb  (U3MYECKMII  CMBICA  HCHOJb3YEeMBIX  BEJIMYUH,
0003HaueHMsI M €AMHULB! (PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO  (PU3MUYECKyl0 BEIMYMHY C JPYrUMHU
BEIMYMHAMH,  CTPOMTb  TpadUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(I)I/ISI/ILICCKI/IX BCINYNH

1.5

XapaKTCpU30BaThb CBOICTBa TCII, (bI/I3I/I‘leCKI/IC SABJICHUSA W TIPOLCCCHI,
HUCIIOJIb3YSlT HU3YYCHHBIC 3aKOHBbI, IIpU J3TOM HOaBaTb CJIOBECHYIO

(bOpMYJ'II/IpOBKy 3aKOHa MW  3allkMChiBaTb €0 MaTCMaTH4YCCKOC




BBIPaKEHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CUTyallMii MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBIIATH IPUYMHHO-CJICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX WIaroB C IMOMOIIBIO 2 — 3 W3y4YCHHBIX CBOICTBA

(bu3nvecKkux ABICHUH, HU3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3agaud (ONMMparomuecs Ha cucremy u3 2 — 3
yYpaBHEHUI), UCHONb3ysd 3aKkOoHbl U  (OPMYJIbI, CBSI3bIBAIOIINE
(du3nyeckue BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHS 33a4d
3alMCchbIBaTh KpPaTKO€ YCJIOBHUE, BBIABIATH HENOCTAIOIIME  WIIU
130bITOYHBIE aHHbIE, BEIOWPATh 3aKOHBI U (OPMYIIbI, HEOOXOIMMBIE
JUIs pelleHusi, MPOBOJUTH pacuéThl M OIEHUBATh PEATUCTHUYHOCTD

MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BEIHUUNHBI

1.8

pacrio3HaBaTth TpPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bU3NYECKUX METOJIOB, HCIOJB3Ys OMMCAHWE HUCCIIEAO0BAHMS, BBIACISTDH
MIPOBEPSIEMOE  TPENOIOKEHUE, OLIEHUBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHHUA UCCIEAOBaHUA, J€laThb BBbIBOJBL, HWHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOIEHUN 1 OTIHITOB

1.9

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3MUYECKUX SBICHUN WU
(bu3MYeCKUX CBOWCTB TEJN: CAMOCTOSTEIHHO COOMpaTh YCTAaHOBKY M3
U30BITOYHOTO Habopa 00OpyHOBaHHUS, OMUCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOIBI

1.10

NPOBOJIUTh TPH HEOOXOAMMOCTH CEPHUI0 MPSIMBIX HW3MEPEHUH,
ompeneNssi CpelHee 3HAYCHUE H3MepseMOd BennduHbl (PoKycHoOe
paccTosiHue COOMpAroIIei JUH3bI), 00OCHOBBIBaTh BBIOOP crocoOa

U3MEpeHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

IMPpOBOAUTL MCCIICAOBAHUC 3aBHCUMOCTEH (1)I/ISI/I‘leCKI/IX BCINYHNH C
HCIIOJIb30BAHUEM IIPAMBIX I/I3MepeHI/II712 IJIaHUPOBATh HCCICAOBAHHUC,
CaMOCTOATCIBHO CO6I/IpaTB YCTaHOBKY, q)HKCI/IpOBaTB PE3YJIIbTATHI
HOJ'Iy‘lGHHOfI 3aBUCUMOCTH (I)I/I3I/I‘ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I

rpa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOIUTD KOCBCHHBIC HU3MCPCHUA (l)I/I3I/I‘leCKI/IX BCIIMYHH:
IJIAaHUPOBATb U3MEPCHUA, C06I/IpaTB SKCIICPUMCHTAJIBHYKO YCTAHOBKY
W BBIIOJHATE HW3MCPCHUA, CICAYS HpCI[HOH(CHHOﬁ HHCTPYKIHUH,

BBIYUCIIAITh 3HAUCHUC BCJIHWYMHBI W AHAJIU3UPOBATH IMOJIYYCHHBIC




pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmogarh MpaBWia TEXHUKM Oe30macHOCTH Tpu  padore ¢

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIC NMPHU3HAKK HM3YYEHHBIX (DPU3MUECKHX MOJeNeit:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPIOE TEJNO, TOUYCUHBIH NCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJIaHETapHas MOJElb aToMa, HyKJIOHHas

MOJCJIb aTOMHOTI'O AApa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJb3YS
3HaHMSI O CBOMCTBax (PU3MUYECKUX SBJICHHMM U HEOOXOIUMBIE

(u3nyeckrue 3aKOHOMEPHOCTH

1.16

HCIOJBb30BATh CXEMbl M CXEMaTUYHbIE PUCYHKHM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTEIIBHBIX npuOopoB u
TE€XHOJIOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOCHUS U300paKeHUN B TIOCKOM

3epKajie U COOMpAroIIeH JINH3e

1.17

MPUBOIUTH TIPUMEPHl  (HAXOIWTh HWH(POpPMAIMIO O TpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B IOBCEHEBHOM
KU3HU Ui oOecrieyeHuss Oe30MacHOCTH Tpu  OOpalleHuH C
npuOOpamMy ¥ TEXHHYECKHUMH YCTPOMCTBAMHU, COXPAHECHUS 3/I0POBBS U

CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBCACHUSA B 01<py>1<a}0mel71 cpeac

1.18

OCYILIECTBIISATh MOUCK UH(POpMAIUU (PU3MUECKOTO COACPIKAHUS B CETU
Wnrtepuer, camocTosiTeibHO  (OPMYIUpPYS TOMCKOBBIM  3ampoc,
HaxXOJWTb IYTH  OMNpPEJIEJCHUs  JIOCTOBEPHOCTH  MOJYyYEHHOU
uHGOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJHUTENbHBIX

HCTOYHHMKOB

1.19

HCIIOJIb30BATh  IIPW  BBINMOJIHCHUH y‘le6HBIX 3aJaHul HAay4YHO-
IOMYJIAPHYIO JIUTEPATYPY (I)I/I?»I/I‘ICCKOFO COACPIKaHus, CIIPABOYHBLIC
MaTCpHalbl, PeCypChI CCTHU HHTCpHCT; BJIaACTh HpI/IéMaMI/I
KOHCIICKTUPOBAaHUA TCKCTA, npe06pa30BaHH;1 I/IH(l)OpMaI_II/II/I U3 OJHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIC ITMCBMCHHEIC U YCTHBIC COO6IJ.[€HI/I$I Ha
OCHOBC HH(bOpMaHHH N3 HCCKOJIBKHX HNCTOYHHKOB (I)I/IBI/ILICCKOFO
COJCpIKaHuA, l'[y6J'II/I‘-IHO MNPEACTABJIAThL PE3YJIbTATHI HpOCKTHOﬁ nin

HCCIIe0BaTEIbCKOM ACATCIBHOCTH, npu 9TOM T'paMOTHO




KCMOJIb30BATh U3YYEHHBIN MOHATHIHBIN aIllapar u3y4aeMoro pasjiena
(GU3MKH M COMPOBOXKJATh BBICTYIUICHHWE IPE3CHTAlel ¢ Y4E€TOM

0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

NP BBITIOJIHEHUHN YYE€OHBIX TMPOEKTOB M HCCIICIOBAHUN (PU3UICCKHIX
IPOIIECCOB PaCHpeAeysITh 00S3aHHOCTU B TPYIIIE B COOTBETCTBHU C
MOCTABJICHHBIMU  3a/layaMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniaTh KOH()IUKTHI

MHNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS
pasiena 3JIeMeHTa
®U3UKA U EE POJIb B [IO3HAHMH OKPYXKAIOIIETIO MUPA
®dusunka — HayKa o npupoje. SBinenus npupoasl. Duznueckue
1.1 SIBIICHHUS:  MEXaHMYECKHE,  TEIUIOBBIE,  JJICKTPHYECKUE,
MarHUTHBIE, CBETOBBIC, 3BYKOBBIE
®dusndeckue BenUUMHBL M3MepeHne (U3NYECKUX BEITUYMH.
1.2 dusnveckue MPUOOPHI. [TorpemHoCTh HU3MEPCHU.
MexayHapoHasi CHCTeMa ¢TMHHII
EcrecTBeHHOHAyYHBId  METOJ  TO3HAHWA:  HAOJIOJICHUE,
1 13 NIOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBWKCHUE THIIOTES,
' OKCIIEPUMEHT 10  MPOBEpPKE  TUMoTe3, OOBsICHEHUE
HaOJIF0IaEMOT0 SIBJICHUS
1.4 Onucanne GU3NYECKHUX SBJICHUM C TIOMOIIBIO MOIEICH
[IpakTuyeckue paboOThI:
N3mepenue paccToOsTHUIA.
L5 N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENa.
. Omnpenenenre pa3MepoB MalbIX TE.
N3mepenne Temmeparyppl TpU TOMOIIHM KUIKOCTHOTO
TEPMOMETpA U JaTYUKa TEMIIEPATYPHI
2 IMEPBOHAYAJIBHBIE CBEJJEHW S O CTPOEHUU BEIIECTBA




CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, UX Pa3MeEpBI.

21 OnbITH, T0Ka3bIBAIONINE TUCKPETHOE CTPOEHHUE BEIIECTBA
25 JlBmxenue yactull BemecTBa. CBsI3b CKOPOCTH JIBUIKCHUS
. YacTHII ¢ TeMrepaTypoir. BpoyHoBckoe nBmkenue, muddy3us
’3 BsanmMopelicTBie YacTUI] BEIECTBA: IPUTSHKCHUE U
' OTTaJIKMBAHUE
ArperaTHble COCTOSHHSI BEIIECTBA: CTPOCHHE Ta30B,
54 KUAKOCTEH W TBEPABIX (KPUCTAIUIMYECKUX) Tel. B3aumocBszb
' MEX]Ty CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSAX U
UX aTOMHO-MOJIEKYJIIPHBIM CTPOCHHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BO/IbI
[IpakTnueckue pabOTHI:
Onenka  amaMeTpa  aToMa  METOJOM  psimoB  (C
26 HCTIONb30BaHueM doTorpaduii).

OnpITHI 10 HAOIIOAEHUIO TETIJIOBOTO PACIIMPEHMSI Fa30B.
OneITHl IO OOHAPYKEHUIO JIEHCTBUS CHUJI MOJIEKYJISIPHOTO

IIPUTAKCHUA

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

Mexanndeckoe IBHKEHHE. PaBHOMEpHOE M HEpaBHOMEPHOE

3.1
JBYKEHUE
3.9 Ckopocth. CpenmHsisi CKOpPOCTh TMPU  HEPABHOMEPHOM
' IBIDKCHUH. Pacuér myT v BpeMEeHH IBYKCHHS
SIBnenne nHepuuu. 3aKoH uHepuUU. B3aumoaencTBre Ten Kak
3.3 NpUYMHA W3MEHEHHS CKOPOCTH JABMDKEHHS Teld. Macca Kak
Mepa UHEPTHOCTH Tejia
34 IInotHOCTE BemecTBa. CBS3p IUIOTHOCTH C KOJWYECTBOM
' MOJIEKYJI B €IUHUIIE 00bEMA BELIECTBA
3.5 Cuita KaKk XapakTepUuCTUKaA B3aUMOICHUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. I3mepenue cuiibl ¢ TOMOIIBIO
' JTUHAMOMETpa
37 SIBneHne TATOTEHUS M cuia TshkecT. Cuiaa TSHKECTH Ha
' Ipyrux miaHerax. Bec tena. Hesecomocts
38 Cuna tpenusi. TpeHHe CKOJNbXKEHHUSI U TPeHUE MOKos. TpeHue

B IpUPOJAC U TCXHUKC




3.9

CnoxeHue CwJ, HaOpaBJIEHHBIX 10 OJHOM NPSIMOM.

PaBHOelicTBYIOIIAs CHIT

3.10

[IpakTuyeckue paboOTHI:

Omnpenenenre CKOPOCTH PABHOMEPHOT'O JIBUYKEHUS (IIapuKa B
KUJKOCTH, MOJEIN DIIEKTPUYECKOIO0 aBTOMOOWISI M Tak
nanee). OnpeneneHue CpeaHe CKOPOCTH CKOJIbKEHUs Opycka
WIM [IapuKa @0 HaKJIOHHOM IuiockocTH. OrpeneneHue
IVIOTHOCTU TBEpHOro tena. OMbIThI, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsDKeHus (Jegopmaiuu) TMpyKUHB OT
TPUJI0KEHHOM CHUTBL. OmbITHI, JEMOHCTPHPYIOIIHNE
3aBUCHUMOCTb CHJIbI TPEHHMS CKOJIBKEHUS OT Beca Tejla U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

@usnyeckue SBICHUS B IPUPOJE: IPUMEPBI JIBHKEHHUS C
pa3MYHBIMA CKOPOCTSIMH B JKMBOW W HEKHWBOW NPUPOJE,

JIEMICTBHE CUJIbI TPEHHS B IPUPOJIE M TEXHUKE

3.12

TexHuyeckne yCcTpoucTBa: IMHAMOMETP, MOAIINUITHUKI

JIABJIEHME TBEPJIBIX TEJI, )KUKOCTE 1 TA30B

HaBnenune TBEpmoro Tema. CrnocoObl yMEHBIICHHUS U

41 YBEITMYCHHS TaBJICHUS
42 JlaBmenne rasza. 3aBHCHMOCTH JaBJICHHSI ra3a OT 0OBEMa,
' TEeMITepaTyphl
13 [lepemaua naBneHUs TBEPABIMU TENaMH, >KHAKOCTIMH U
' razamu. 3axoH Ilackans. IITHeBMaTHdeckue MalIMHbI
3aBUCHMOCTD JaBJICHUS JKHJIKOCTH oT TJTyOUHBI.
44 luppocratuyeckuit  mapagokc. CooOmaromuecss COCyAbI.
['mapaBnnueckne MEXaHU3MBI
Atmochepa 3emiam u armocdepHoe naBieHue. [IpuduHbBI
AE CYIIECTBOBaHMsI  BO3AYIIHOM oOosouku 3emnu. OmnbIT
. Toppuuennu. 3aBUCUMOCTH aTMOC(EpPHOTO JABICHHUS OT
BBICOTBI HaJl YDOBHEM MOPSI
A6 WN3mepenune armocdepHoro pgasnenus. [lpuboper  ans
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
A7 JelicTBUE XKUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HHUX TeJO.

BrrTankuBaroras (apxuMenoBa) cuina. 3aKoH Apxumena




4.8

[InaBanue ten. Bo3nyxonnaBanue

[IpakTuyeckue pabOTHI:

HccnemoBanne 3aBUCHMOCTH Beca Tella B BOJC OT 00bEMa
NOTPY>KEHHOW B JKMJIKOCTh yactu Tena. Ormnpenenenue
BBITAJKABAIOIICH CUIJIBI, JICUCTBYIOLLEH Ha TeJIo,
NOTPY>KEHHOE B KHUAKOCTh. I[IpoBepka HE3aBUCUMOCTH

BBITAJIKUBAIOLIEH CHJIbI, IEUCTBYIOLIEH HA TEJIO B KUAKOCTH,

49 OoT Macchl Tena. OMbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH
BBITAJIKUBAIOIIECH CUJIbI, IEUCTBYIOLICH HAa TEJIO B XKUIKOCTH,
OT 00b€Ma TOTPY)KEHHOW B JKHUJIKOCTh YacTU Tella M OT
IJIOTHOCTH KHUJAKOCTH. KOHCTpynMpoBaHue apeomerpa WIH
KOHCTPYHMPOBAHUE JIOJKA " onpeneIcHue eé
Irpy30I10AbEMHOCTH
410 ®dusndecKkue SIBJICHHUS B TPHUPOJE: BIMUSHHE aTMOCHEpPHOTO
' JABJICHUS HA )KUBOW OpraHU3M, IIJIaBaHUE PHIO
TexHudeckre  yCTpOMCTBa:  cOOOMIAONMIUECS  COCYIBI,
411 YCTPOMCTBO BOJIOIIPOBO/IA, TUAPABINYECKUI npecc,
' MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOMH Hacoc,
apeomeTp
PABOTA, MOIIIHOCTbB, DOHEPT A
5.1 Mexanudeckasi pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [TpocThie MeXaHU3MBI: pblYar, OJOK, HAKIOHHAS IUIOCKOCTb.
' [IpaBuno paBHOBecHs pblyara
5.4 [IpumeHeHue npaBuia paBHOBECHS pblyara K OJI0Ky
«3onotoe mpaBuwio» MexaHukd. Kosdduument moneznoro
5.5 necTBusl MexaHusMoB. [IpocTeie MexaHM3MBI B OBITY U
TEXHUKE
5.6 [loreHumanbHas SHEpTUM Tea, NOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [lonnass MexaHuyeckas »HHEPrus. 3aKOH U3MEHEHUs W
' COXpPAaHEHUSI MEXAHUYECKOU DHEPTUU
£ g [IpakTuueckue pabOTHI:

Onpe,ueneHI/Ie pa6OTLI CHUJIbl TPCHUSA IIPU PABHOMCPHOM




JABMXXCHHUHN TCI1a 110 FOpHSOHTaJIbHOfI IMMOBCPXHOCTH.
HccnenoBanue ycioBuii paBHoBecusi pbruara. M3zmepenune KIIJ]
HAaKJIIOHHOM  IUIOCKOCTH.  M3ydeHue  3akoHa  COXpaHEHUS

MEXaHUYECKOM SHEPruun

5.10 ®u3ndecKue ABICHUSA B IPUPOJIE: PhIUArd B TEJIE YEIOBEKA
TexHuueckue  yCTpOMCTBA:  pblyar,  MOJBWXKHBIA U
5.11 HETIOJIBYDKHBIM ~ OJIOKH, HAKIIOHHAS IUJIOCKOCTh, IPOCTHIC
MEXaHU3MBbl B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemble 3jIeMeHThI COAEPKAHUS
pasaena 3JieMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KHHETHYECKOW TEOpUur
61 CTpoeHHs BemiecTBa. Macca u pa3Mepbl MoJieKyn. OTBITHI,
. TIOITBEP K IAOIIIHE OCHOBHBIEC TTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Mogenu TBEPIOTO, KHUAKOTO W Ta3000pa3HOTO COCTOSHUN
' BenlecTBa. Kpucrannuyeckue u aMmop@Hbie Tena
63 OObsicHEHHE CBOWMCTB Ta30B, KUAKOCTEH W TBEPABIX TEJ HA
' OCHOBE TOJIOKEHHUI MOJIEKYJIIPHOKMHETUYECKON TEOpUHr
6.4 CmauuBaHue U KallWUISIPHBIE SBJICHUS
6 6.5 TenoBoe pacHIMpeHne U CKaTue
5.6 Temnepatypa. CBs3b TEMIIEpaTypbl CO CKOPOCTBIO TEILIIOBOTO
. JBUKEHHUSI YaCTHUIL
5.7 Buytpennss osHeprusi. CrnocoObl W3MEHEHHUsT BHYTpPEHHEM
. SHEPrUU: TeIUIonepeaaya U COBEpIIeHUE pPadOThI
- Buzabl Termonepepauu:  TEMIIONPOBOAHOCTb, KOHBEKIUS,
. U3IIy4eHHE
6.9 KonnuecTBo TemnoTel. Y ienbHas TEMI0EMKOCTh BEIIECTBA
TemnooOMeH U TEMIOBOE paBHOBECHE. YpaBHEHUE TEIIOBOTO
6.10
OanmaHca
6.11 [InaBneHne u OTBEpAEBAaHUE KPUCTAIUIMYECKUX BELIECTB.




VYnenrHad TerioTa IUiaBiIeHUS

6.12

[MapooOpazoBanue u konnmeHcanus. Vcnapenue. Kumenwe.
VYnaenbHas  Temotra  mapooOpa3oBaHus.  3aBUCHUMOCTh

TEMIICPATYpPhbl KUIICHUA OT aTMOC(l)CpHOFO JaBJICHUA

6.13

BuiraxxHocTh BO311yXa

6.14

9HCpFI/I$I TOIIJIMBA. yZIGJII)HaFI TCIJIOTA CropaHusa

6.15

[Mpunnmnsr pabotel TermoBeix asurareneit KIIJ[ temmoBoro
asurarens. TelutoBble JBUraTeld M 3aliuTa OKPYKAKOLIEH

cpebl

6.16

3aKOH COXpaHEHMsI W MPEBpAIIEHMS] SHEPTUU B TEIJIOBBIX

npoiieccax

6.17

[IpakTnueckue pabOTHI:

OneITHl IO OOHAPYKEHUIO JIEHCTBUS CHUJI MOJIEKYJISIPHOTO
MIPUTSKEHUS.

OnBITEl N0 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIN
WM caxapa.

OnbITel 0 HAOMIONEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B,
KUAKOCTEH U TBEPIBIX TEIL.

Omnpenenenue AaBIeHUs BO3/yXa B OaNIOHE MINPHLIA.

OneIThl, AEMOHCTPHUPYIOIIUE  3aBUCUMOCTb  JIaBICHUS
BO3/yXa OT ero 00béMa U HarpeBaHus WU OXJIaKICHHUS.

[IpoBepka ruUMOTE3bl JIMHEMHONM 3aBUCUMOCTH  JUIMHBI
CTOJ0MKa JKMJIKOCTH B  TEPMOMETPUYECKOM TpyOke OT
TEMIIEPATYPHI.

HaGnronenne u3MeHeHHsT BHYTpEHHEH »SHepruu Teja B
pe3ynbTaTe Teronepeaayl U paboThl BHEIIHUX CHIL.

HccnenoBanue sBiaeHUs TEIUIOOOMEHA IPU CMELIMBaHUU
XOJIOJHOW U TOpsiYe BOJBI.

OmnpeneneHne KOJIMYECTBA TEIIOTHI, NOJIYYEHHOI'O BOJOM
IpU TEIIIO0OMEHE ¢ HarpeThiM METAUTMYECKUM LIUIUHIPOM.

Omnpenenenne yaenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue mmpouecca UCIIapeHus.

OnpeneneHI/Ie OTHOCHUTEIbHOMN BIAXKHOCTH BO3yXa.




Omnpeznenenue yaenpHON TEIUIOTHI MIIABICHUS JIbJA.

®u3ndecKue ABJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE

W KaIMUWJIJIAPHBIC ABJIICHUSA B IIPUPOJAC, KPUCTAJIJIBI B IIPHUPOAC,

o1 uznyyenue CoJiHLa, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3BI;
o0pa3oBaHuE pOChl, TYMaHa, UHEs, CHETa.
Texanueckue YCTpOWCTBA:! KaluJUIsApbL, [IPUMEPBHI
UCIOJIb30BAHUSl ~ KPUCTAIOB, KUAKOCTHBIM  TEpMOMETP,
6.19 JaTYUK TeMIEepaTypbl, TEPMOC, CHCTEMa OTOIUICHHUS IOMOB,

TUTPOMETPHI, IICUXPOMETP, MapoBas TypOWHA, ABUTATEIb

BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUYECKHUX 3apsiI0B
B3aumogeiictBue  3apsbkeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICUCTBHUS 3apsDKEHHBIX TET OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKTy TEJIaMH )
OnekTpuyeckoe Tnosie. Hanpssk€HHOCTh — AIEKTPUYECKOTO
7.3 noys. [IpuHIUI Cynmepro3uiuy AJIEKTPUUECKUX Toyie (Ha
KaueCTBEHHOM YPOBHE)
Hocutenn  snekTpuyeckux — 3apsigoB.  DJIEMEHTapHBI
7.4 anekTpuueckuid 3apsia. CrtpoenHue aroma. I[IpoBogHUKK H
TUDIIEKTPUKU
7.5 3aKOH COXpaHEeHHUsI IJEKTPUUECKOTO 3apsiia
- DneKTpuuecKuit TOK. YcnoBus CYIIECTBOBaHUS
. ANEKTPUYECKOT0 TOKa. VICTOUHMKH MOCTOSTHHOTO TOKA
27 JlefcTBUSL DIIEKTPUYECKOrO0 TOKa (TEIIOBOE, XHUMHYECKOE,
. MarHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax
- Onekrpuueckas  uenb. Cuna  TOKa.  DIEKTPUUYECKOE
. HaTNPsDKEHUE
29 ConpoTuBi€HUE TMPOBOJHUKA. YJEIBbHOE COMNPOTHUBICHUE
. BEILIECTBA
7.10 3akoH OMa I yyacTKa Lenu
7.11 [TocnenoBarenbHoE u napajuieJIbHOe COE/IMHEHHE




IIPOBOJIHUKOB

PaboTta 1 MOUTHOCTH 2JIEKTPHUECKOrO TOKa. 3akoH J[koyms —

7.12

Jlenma
213 DNEeKTpUYECKUE IeMH ¢ TMOTPEOWTENH  AICKTPUUYCCKOU
' sHepruu B ObITy. KOpoTKOe 3aMbIKaHHE

ITocTossHable  MarauTel.  B3amMoaeHcTBHE  ITOCTOSIHHBIX
7.14

MarHuTOB

MaruauTtHoe mojie. MaruuTHoe 1oJjie 3eMJId U e€ro 3HadyeHHUe
7.15

IUTS )KM3HU Ha 3eMiie
216 OneiT Opcrena. MarHutHoe mojie 3JIEKTPUYECKOro TOKa.
' [IpuMenenue >MeKTPOMarHUTOB B TEXHUKE

JlelicTBM€ MarHMTHOTO TIOJSI HAa TPOBOJHUK C TOKOM.
717 DIIEKTPOABUTATENIb  MOCTOSIHHOTO  TOKa. lMcnonb3oBaHue
. JJIEKTPOJIBUTATENEl B TEXHMYECKMX YCTpPOWCTBAX M Ha

TpaHCTIOPTE
218 OnbiTel @apajnes. fBiaeHUE BIEKTPOMArHUTHOW HHIYKIIUH.
' [TpaBuio Jlenna

OnekrporeHeparop. CrmocoObl TOMYyYEeHUS DICKTPUUYCCKOM
7.19 SHEPTHH. DJEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX

SHEpPruu

[IpakTrueckue paboOTHI:

OnbITEl 1O HAOMIOACHUIO JJICKTPU3AIMHM T HHAYKIHUCH H

MIPY COMTPUKOCHOBEHUH.

HccnenoBanue  ACHCTBUS  DJEKTPUYECKOro  IOJsS  Ha

MIPOBOJHUKH U JUAJICKTPUKHU.
290 COopka ® mpoBepka pabOTHl  AJICKTPUYCCKON  Ienu

IMOCTOAHHOI'O TOKA.

I/I3MepeHI/Ie U pEryJIupoBaHUC CUJIbI TOKA.

I/I3MepeHI/Ie U pEryJIMpOBaHUC HAIIPSIKCHUA.

HccnegoBanne 3aBHCHMOCTH  CHJIBI TOKa, HUAYHWICTro 4Yepe3
PE3UCTOP, OT COIPOTUBIICHHUA PC3UCTOPA U HANPSAKCHUSA Ha

pesucrope.




OMBITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCThH JJIEKTPUUECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIATN
MOMEPEYHOT0 CEYEHUsI U MaTepHaa.

[IpoBepka  mpaBuiia  CJIOXKEHHMS  HANpPSDKEHUM — TIpH
MOCJIeI0BATEIILHOM COEIMHEHUH JIBYX pe3uctopoB. [Iposepka
npaBuja Ui CUJIbI TOKAa TMPU NapajlyIeIbHOM COEIUHEHUU
pesuctopoB. OmpexnencHue padOTHl DIESKTPHUECKOTO TOKA,
uaymero  yepe3  pesucrop.  OmnpeneneHue  MOIIHOCTH
JJIEKTPUYECKOTO  TOKa,  BBIACNSAEMOM Ha  PE3UCTOpE.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWAYIIETO Yepe3
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenne KIIJ]
HarpeBatens. MccrmenoBaHne MarHWUTHOTO B3aUMOJICHCTBUS
MOCTOSTHHBIX ~ MAarHuTOB. l3ydeHWe MarHWTHOTO  TOJS
MOCTOSTHHBIX MAarHUTOB MPHU UX OOBETWHEHUU W Pa3/ICICHUU.
HccnenoBanue  IEWCTBUS  BJIEKTPUYECKOTO  TOKAa  Ha
MarHUuTHYO CTpEJIKY. OnbITHI, JIEMOHCTPUPYIOLINE
3aBUCUMOCTh CHWJIbl B3aUMOJCHCTBUS KATYIIKH C TOKOM M
MarHuTa OT CHWJIBI TOKAa W HAalpaBJICHUs TOKAa B KaTYIIKE.
N3ydenne neHCTBUS MAarHUTHOTO TIOJISI HAa MPOBOJHHUK C
TOKOM. KoncrpynpoBanue u U3Yy4YCHHE paboThI
anekrpoasurarens. M3mepenue KIIJ[ snexrpoaBurarenbHOi
YCTaHOBKH. OneiTel 1O UCCJIEOBAHUIO  SIBJICHUSA
3JIEKTPOMArHUTHOW HWHIYKUMU: HCCIECJOBAHUE W3MEHEHUHN

3HAYCHHUA U HAIIPABJICHUA MHAYKIIHOHHOTO TOKa

dusnyeckue ABICHUS B MMPpHUPOJAC: IJICKTPUICCKUC SABJICHUSA B

aTMOC(I)Cpe, QJICKTPHUYCCTBO KUBLIX OPraHu3MOB, MAIrHUTHOC

7.21
noJie 3emiiu, apei¢ MoIrCcoB, pOJb MArHUTHOTO MOJIS JUIS
KHU3HU Ha 3emiie, MOJISIpHOE CHsIHUE
TexHuueckue ycTpoiicTBa: 3J€KTPOCKOI, aMIIEPMETP, BOJIBTMETD,
peocTar, CUETUUK AIIEKTPUIECKON SHEPTUH,
1.22 JIEKTPOOCBETUTENIbHBIE IPUOOPHI, HarpeBaTeIbHbIE

ANEKTPOTIPUOOPHI (TPUMEPHI), HNEKTPHUUECKHUE MTPEIOXPAHUTEIH,

QJICKTPOMArHUT, JJICKTPOABUTATCIIb MIOCTOAHHOTO TOKA,




TeHEepaTop NOCTOSHHOIO TOKA

9 KJIACC
Kon Kon
[IpoBepsieMbIe FIEMEHTHI COACPIKAHUS
pazzena JIIEMEHTa
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanudeckoe ABuxeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHTEITHHOCTh MEXaHUICCKOTO JIBIKECHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
8.4 HepaBHomepHOe npsiMonuHeiiHoe aBuxkeHue. Cpeasss u
' MTHOBEHHAsI CKOPOCTh TeJIa IPH HEPAaBHOMEPHOM JIBHKCHHH
8.5 VYckopenne. PaBHOyCKOpEHHOE MPSAMOJIMHENHOE IBH)KECHUE
8.6 CobOonHoe magenne. OnelTe! [ anuies
PaBHOMepHOE 1nBMKEHHE 1O OKpyxkHOcTH. [lepuon wu
8.7 gacToTa oOOpamieHus. JIluHeliHas W yrjoBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepsrrit 3akoH HeroToHa
8 8.9 Bropoii 3akon HetoToHa
8.10 Tpertwuii 3akon HeroToHa
8.11 [TpuHIUTI CYTIEPITO3UIINH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cujla TPEHHsI CKOJIbKEHUS, CHJIa TPEHUS
' MOKOSI, IPYTrye BUJIbI TPCHHUS
814 Cuna TsDKECTH M 3aKOH BCEMHPHOTO  TATOTEHUSI.
' YckopeHnue cBOOOIHOTO MaJACHUS
815 JBuxenne mnaHer Bokpyr Connma. IlepBas kocmuueckas
. ckopocTh. HeBecoMOCTb 1 mieperpy3ku
PaBHOBecne MaTepuanbHOM TOYKH. AOCOIIOTHO TBEPAOE
8.16
TEJO
8.17 PaBHOBecue TBEpPHOTO TeENa € 3aKPEMJIEHHOM OChIO
. BpaiieHus. MoMeHT cuiibl. LleHTp TshkecTH
8.18 Nmnynec Tena. 3Menenne umnynsca. IMIysnbe cuiib




8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

PeakTuBHOE NBMKEHHNE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun tspkecTH, ynpyroctu, TpeHus. CBsA3b dHEPruu U

paboThl

8.23

HOTGHHI/IaJII)Haﬂ OHEPIHUid TCI1a, noaAHATOTO Hazg

MOBEPXHOCTHIO 3eMJIH

8.24

[ToreHnmanpHass SHEPTUs CKATON NPYKUHBI

8.25

Kunerndeckass osHeprus. Teopema O KHHETHYECKON

SHEpruu

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHH

8.27

[IpakTnueckue pabOTHI:

Onpenenenne cpeaHell CKOPOCTH CKOJIBKEHUS Opycka WiTh
JBIDKECHUSI TIApUKa TI0 HAKJIIOHHOM TIockocT. OnpenieneHne
YCKOPEHHSI Tejla TPH PABHOYCKOPEHHOM JBWKEHUU IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BpEMEHH IpHU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUMOTE3b: €ClM TNpPU  PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HavyalbHOW CKOPOCTH MYTH OTHOCATCA Kak
P HEUETHBIX YHCEN, TO COOTBETCTBYIOUINE MPOMEXKYTKHU
BPEMEHH OJJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHHUS CKOJBbXKEHHUS OT
CWJIBI HOpMaNbHOTO AaBiieHus. Onpenenenue koddpuiueHTa
TpeHUsl CKOJIbkeHUs. OnpeneneHue #KECTKOCTU MPYKUHBI.
Omnpenenenue pabOThl CHIIBI TPEHUS MPH PaBHOMEPHOM
OBUKEHUH  Tella [0 TOPHU30HTAIbHOW  IMOBEPXHOCTH.
Omnpenenenre pabOThI CUIIBI YIPYTOCTH IPU MOABEME Tpy3a

C UCIIOJIb30BAHUECM HCIIOABHKHOT'O W IMOJABHKHOI'O OJIOKOB

8.28

dusznyeckue SBICHUS B npupoac: NpHUIMBbBI U OTJIMBHI,
JABMOKCHUC  IINIAHCT ConHeuyHoOMI CUCTCMBbI, PCAKTHUBHOC

ABUIKCHUC KUBBIX OPraHu3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, JaTYUKH

IMOJIOKCHHA, paACCTOAHNA U YCKOPCHU A, PAKCTBI




MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

KoneGarenpnoe mapmwxkeHne. OCHOBHBIE XapaKTEPUCTHKU

- KoJIe0aHUi: TIepro/I, YacTOTa, aMILIUTY 1A
9.2 MareMarnueckuii M NpPYKUHHBIM MasTHUKH. [IpeBpamienue
' SHEPTUU NPU KOJICOATESIILHOM JIBH)KCHUU
0.3 3aryxaromue KoyiebaHus.  BrulHyXKIeHHBIE — KOJIeOaHUSI.
' Pe3onanc
Mexanudeckue BOJIHBL. (CBOMCTBa MEXaHWYECKHUX BOJIH.
9.4 [IpogonsHble W TIOMEpeuYHbIE BOJHBL. JlTMHA BOJIHBI U
' CKOpOCTh €€ pacrnpocTpaHeHHs. MeXaHHYeCKHue BOJIHBI B
TBEPAOM TeJIe, CEICMUYECKUE BOJTHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 NHudpa3Byk u yabTpa3Byk
[IpakTnueckue pabOTHI:
9 Onpenenenue YaCTOTEI u rnepuojia KoJIeOaHuit
MaTE€MaTHYECKOTO MasiTHUKA.
OrnpeneneHne 4acTOThl U MEpHoaa KoJeOaHUN MPY>KMHHOTO
MasTHHKA
9.7 HUccaenosanue 3aBUCUMOCTH rnepuojia KoJIeOaHui
' NOJBEIIEHHOT0 K HHUTH TIpy3a OT JUIMHBl  HUTH.
HccnenoBanue 3aBUCUMOCTH nepuoga  KoseOaHUM
NPYKUHHOIO MasTHUKa OT Maccel rpy3a. lIposepka
HE3aBHCUMOCTH IepHoJa KojiebaHuil rpysa, MoABEIIEHHOTO
K HUTH, OT Macchl Ipy3a U KECTKOCTU NPYyKUHbL. V3mMepeHue
yCKOpEHUs: CBOOOJHOTO MaAeHUS
®usnyeckue SBIEHUS B MPUPOJE: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH,  3€MJIETPSCEHHE, CEUCMUYECKUE  BOJIHBI,
LlYHAMH, 3XO
0.9 TexHuueckue  yCTpOMCTBA:  3XOJIOT,  HMCHOJb30BaHUE
' yIbTPa3ByKa B OBITY U TEXHUKE
DJIEKTPOMATI'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
10 101 DNEKTPOMAarHUTHOE ToJie. DJIEKTPOMArHUTHBIE  BOJIHBI.
' CBoiiCTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [IIkana 3€KTPOMarHUTHBIX BOJIH




10.3 OnexkTpoMarHuTHas Ipupoaa cBeta. CKOpocTh CBeTa.
' BouiiHOBBIE CBOMCTBA CBETA
[IpakTuyeckue pabOTHI:
10.4 N3yuenne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOILIBIO
MOOMIIBHOTO TenedoHa
®duznyeckue SBJICHUS B NPUPOJE: OMOJOTHYECKOE JEeHCTBHE
10.5 BUIMMOTO,  yIbTPAQHOJIETOBOTO W  PEHTTEHOBCKOTO
M3JTYyYEHU
106 TexHnueckue yCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH AJIi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBas monens cBera. MIcTOUHMKY CBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Otpaxenne cBera. [lnockoe 3epkano. 3aKOH OTpPaKEHHS
' cBeTa
114 [Ipenomnenue cBera. 3akoH mpenomsieHus cpera. [losnHoe
' BHYTPEHHEE OTPAKECHUE CBETA
11.5 Jlunza. Xon tydeii B THH3E
116 Ontuueckass cucrema (oToanmapara, MHUKpOCKoNa U
' TEJIECKOIa
117 I'maz xak omnThyeckas cucTeMa. baM3opykocTe U
11 ' JAJIBHO30PKOCTh
118 Paznoxenune Oenoro ceera B crektp. OnbiTel HbroToHa.
' CrnosxeHue CeKTpaabHBIX 1BETOB. /lucnepcus ceerta
[IpakTnyeckue paboOThI:
HccnenoBanue 3aBUCMMOCTH yIJla OTPa)KEHUSI CBETOBOIO
Jqyda OT yIJla NaJcHHUs.
N3yuenne xapakTepuCTUK M300paXKeHHs IHpeaMeTa B
IUIOCKOM 3€pKalie.
11.9
HccnenoBanne  3aBUCHUMOCTH  yrja  NIPEIOMIICHHUS
CBETOBOTO Jyd4a OT YyIja MaJeHus Ha TPAHHULE «BO3IYyX —
CTEKJIO».
[Tonyyenne wu300pakeHU C TOMOILIBIO coOuparomen
JIMH3BI.




Omnpenenenne (HOKYCHOTO pACCTOSHUSI M ONTUYECKOM
CHWJIBI COOMPAIOIIEH JIMH3HI.
OMnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnpITBl O BOCHPUATHIO IBETa MPEAMETOB IPH HX
HaOJIIOIEHUH Yepe3 IIBETOBbIC (DHUITBTPHI
dwusnueckue sBIeHUS B mpupojae: 3arMeHus ConHma u
11.10 JlyHbI, TIBETA TEJ, ONITUYECKUE SBJICHUS B atMochepe (IBeT
HeOa, pedpakius, paayra, MUPaK)
1111 TexHuyeckue ycTpoiicTBa: OYKH, MEPUCKOI, (oToammapar,
' OTITUYECKHE CBETOBO/IBI
KBAHTOBEBIE SBJIEHUA
191 OmnsiThl Pesepdopna u minanerapHas Mojenp aroma. Mojenb
' aroma bopa
192 Hcnyckanne w TOTJIOIIEHWE CBETa aroMoM. KBaHTHI.
. JInneliuaTelie CIEKTPBI
12.3 PagnoaxktuBHOCTE. Anb(a, 6eTa- u raMMa-u3aydeHus
124 Ctpoenue atroMHoro siapa. HykinoHHass Mozienb aTOMHOTO
' anpa. M3oTonsl
195 PagnoaktuBHbie mpeBpamenus. llepumon  mosypacnana
' aTOMHBIX sJIep
126 SnepHple peakuuu. 3aKOHBl COXpPaHEHUS 3apsAOBOrO U
' MaccoBOT'0 YHCEN
12.7 OHeprus cBs3U aTOMHBIX sijiep. CBA3b Macchl U SHEPTUU
o Peakiun cunTe3a u geneHus spep. VCTOYHMKU 3Hepruu
. CoiHna u 3B€37
1.9 SnepHas sHepreruka. JlelicTBUe paJnOaKTUBHBIX U3ITy4EeHUN
' Ha JKUBBIE OPraHU3Mbl
[IpakTnyeckue paboOThI:
HaGntonenune  CIUIOMIHBIX M JIMHEHYaTBIX — CIEKTPOB
12.10 U3ITy4EHUs.
HccnenoBanue TpeKoB: HM3MEPEHUE SHEPrHMM YacTHIBI 10
TOPMO3HOMY NyTH (110 poTOrpadusm).
W3mepenune paanoakTUBHOTO GoHA
12.11 ®duznueckue  SABIEHHS B IPUPOJE:  €CTECTBEHHBIN




panMoaKTUBHBIN (OH, KOCMUYECKUE Iy4H, PaIHOAKTHBHOE
U3JIy4CHHE IIPUPOIHBIX MHUHEPAJIOB, JICHCTBHE

PaAOaKTUBHBIX H3Hy‘-1€HPIﬁ Ha OpraHu3Mm 4CJIOBCKa

1219 TexHu4eckue ycTpoOMCTBA: CHEKTPOCKOIN, WHAWBHUAYAJIbHBIN
JIO3UMETp, KamMepa Buiibcona

IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OFPA30BATEJIBbHON MPOTPAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpeOoOBaHUA

IIpoBepsiemble TpeOOBaHUSA K NIPEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/bHOM
NPorpaMMbl OCHOBHOI'0 001ero oopasosanusi Ha ocHose ®I'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hopMUPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
Y TI03HABAEMOCTH SIBJICHHW TPHUPOJBI, O pOJHM OJKCIIEPHUMEHTa B
¢uszuke, o cucreMooOpasyromeil poiau (U3UKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM M TEXHOJOTud, 00 53BOJIOIUU
(bM3UYECKUX 3HAHUM M WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-
(bM3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPY)KAIOIIETO

MHpa, Pa3sBUTHEC TEXHUKU U TEXHOJIOTHI

3HaHMS O BHJAX MaTepuu (BEIIECTBO U TOJIE), O IBWKEHHH Kak
croco0e CylecTBOBaHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTpOEHUSI BEIECTBA, O (PU3UYECKON CYIIHOCTU SIBICHUNM MPUPOJIBI
(MeXaHUYECKHX, TEIUIOBBIX, JJEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3inyaTh SBICHUS 110 ONMKMCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOe SBICHHE;
YMEHHE PAclO3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3HMUECKUX SIBICHUN
B OKpYXKalollleM MHpe, BBbIIETSAS UX CYIIECTBEHHbIE CBOMCTBa

(Tpu3HaKK)

Bnanenne ocHOBaMH MOHATHHHOIO armapara v CHMBOJHMYCCKOI'O
SA3bIKa (1)H31/IKI/I N HCIIOJIb30BAHUC HUX IJId PCHICHUS y‘IeGHHX 3aaa4,
YMCHHE XapaKTCpHU30BaTb CBOMCTBA TCII, q)HSH‘leCKI/IC SABJICHHUA H

MIpOLECChI, UCIIOJIB3Ys (I)yHI[aMCHTaJIBHBIC " OMIIMPUYICCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOICTBA T€II U (I)I/I3I/IHCCKI/IC SABJICHUA,




WCIIOJIB3YS (PU3HUYECKUE BETHUMNHBI

Bnagenue ocHoOBaMM METOJOB HAY4YHOI'O II03HAHUS C YYETOM
coOirofieHns MpaBuil 0€30TacCHOTO Tpyna: HaOMoJeHUEe (PU3NISCKIX
SIBJICHHI:

YMEHHUE CaMOCTOSTEIbHO COOMpATh AKCHEPUMEHTAIbHYIO YCTAHOBKY
U3 JIaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKIMH, OMUCHIBATH X0
OTIBITA U 3aIHCHIBATh €r0 PE3YIbTAThI, (POPMYITHPOBATH BBIBOIHI;
IPOBE/ICHUE MPSMBIX 1 KOCBEHHBIX H3MEPEHHI (PU3NUIECKUX BEITNIHH:
YMEHHME IUJIAHUPOBAaTh HW3MEPEHMs, CaMOCTOSATENIbHO COOMpaTh
9KCIEPUMEHTAJbHYI0 YCTAaHOBKY 110 HHCTPYKLUH, BBIUUCIATH
3HAUEHUE BEJIMYMHBI U AHAJIU3UPOBATH IOJIyYEHHBIE PE3YNbTATHI C
Y4€TOM 33/JaHHOU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
MPOBEJIEHUE  HECJOXKHBIX  JKCIEPUMEHTAIbHBIX  HCCIEIOBaHMIA;
CaMOCTOSITEIBHO  cOOMpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIEAOBAHME IO  WHCTPYKIUH,  MPEICTABIATH
MOJIyY€HHBIE 3aBHCHUMOCTH (PM3MUYECKUX BEJIWYMH B BHJE TaOIHIl U
rpauKoOB, YYUTHIBATh MOTPEIIHOCTH, JIEAaTh BHIBOJIBI 110 PE3y/IbTaTaM

HUCCiIca10BaHUA

[ToHnmManne  XapakTepHBIX  CBOWCTB  (DU3UYECKUX  MOJCNICH
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEIH CTPOCHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IUIAHETapHAs MOJENIb aToMa,
HYKJIOHHAasi MOJIeJIb aTOMHOTO siipa) U YMEHHUE MPUMEHSTh UX s

00BbICHEHUS (U3UYECKUX MTPOIECCOB

VYMmeHue 0OBSICHITH (I)I/ISI/I‘ICCKI/IC IIponecChl U CBOMCTBa TCJI, B TOM
YHUCJI€ MW B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTHUPOBAHHOT'O
XapakKTepa, B 4aCTHOCTH, BBIABJIATH IIPUYNHHO-CICACTBCHHBIC CBA3H U
CTPOUTH 00BACHEHHE C OHOpOfI Ha U3YYCHHBIC CBOMCTBA (bHSPI‘ICCKI/IX

ﬂBJ'ICHPIfI, (bHSPI‘ICCKPIC 3aKOHbI, 3aKOHOMCPHOCTHU U MOACIIN

YMmenue pemats pacuéTHbele 3afauu (Ha 0Oaze 2 — 3 ypaBHEHUH),
UCTIONB3YSl 3aKOHBI W (OpMyInbl, CBsI3bIBaIOLIUE (DU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUChIBATh KpaTKOE YCIOBUE 3aJ]lauH,
BBISIBIISITH HEAOCTAIONINE JaHHBIE, BBIOMpATh 3aKOHBI U (POPMYIHI,
HEOoOXOoUMBIE IS €€ pelIeHHs], UCTIOIb30BaTh CIPABOYHLIE JaHHEIE,
MPOBOJUTHh PAcU€Thl W OLEHUBATH PEATUCTHUYHOCTH TOTYYEHHOTO

3HA4YCHUA (I)I/IBI/I‘-ICCKOI\/’I BCJIIMYHUHBI; YMCHHUC OIIPCACIIATL PAa3SMCPHOCTDH




(bU3n4YeCKOi BETUYNHBI, ITOJYYCHHON NPU PEIICHUH 3a/1a41

YMeHHe XapakTepu3oBaTh IPUHLUIBL JEUCTBUS TEXHUYECKHUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPHOOPOB, M MPOMBINUICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX OIMCAHUIO, UCIIOJb3Ysl 3HAHUS O
CBOMCTBAaX (PU3UYECKUX SBICHUH H HEOOXOIUMBbIE (QH3HUECKHE

3aKOHOMEPHOCTH

10

YMeHue HuCIoJib30BaTh 3HaHUS O (U3NYECKUX SIBICHMUSIX B
MOBCEHEBHOM JKM3HM Juid oOecnedeHus O€30MacHOCTH P
oOpamieHud ¢  OBITOBBIMM  HpHOOpaMH U TEXHUYECKUMH
yCTpOMCTBaMH, COXpPAHEHHUsS 3JI0pOBbS M  COOJIIOJEHUS HOPM
9KOJIOTMYECKOr0 TIOBEJIEHUSI B OKpYXKalolleil cpezae; MOHUMaHUE
HEO0OXOJIMMOCTH TPHUMEHEHUS IOCTIKEHUNH (U3UKU U TEXHOJIOTHI

I palfuOHAJIBHOTO IMMPUPOJ0IIOJIE30BaAHUSA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOPMAIUH
(DMBUYECKOTO COJEp)KaHMs C HWCIOJb30BaHHEM WH(OPMAIMOHHO-
KOMMYHHKATHUBHBIX TGXHOHOFHﬁ; YMEHHUE OLCHHBATh JOCTOBCPHOCTH
MOoJy4eHHOW wuH(OpManMu Ha OCHOBE WMEIOIIMXCS 3HAHUM |
JOTIOTHUTEIBHBIX ~ MCTOYHHMKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHM YYEOHBIX 33JaHUM HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKkoro cojaep)kaHusl, CIPaBOYHbIE MaTEpUaibl, PECYpPChl CETU
WNnrtepuer; BnageHue 0a30BbBIMM  HaBbIKAMHU  [IPEOOPa30BaHUS
uHbOpMAallMM U3 OJHON 3HAKOBOM CHCTEMBI B JPYryl0; yMEHHE
co3ZaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I U3 HCCKOJIBKMX MCTOYHHKOB




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIUHCIICHUS Cpe/iHelt ckopocTH: V = S/t
PaBHOMepHOE TpsIMONMHENHOE JABMKEHUE. 3aBUCUMOCTb KOOPIMHATHI Tella OT
BPEMEHH B CIIydae PaBHOMEPHOT'O IIPSMOJMHEWHOTO JBHKCHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
IepeMENIeHUs, MyTH, KOOpPAMHATBI NIPU PABHOMEPHOM IPSMOJIMHEINHOM
JBUKEHUT
3aBUCHMOCTb KOOPJIMHATBI Tejda OT BPEMEHHM B CIIyd4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKCHUS:
3
S =vg # i+ ay = ;
2
@opmynbl Ul NPOEKUHUH IEPEMELIEHUs, MPOEKIUU CKOPOCTH M IPOCKLUHU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKCHUM:
2
1.4 5. (D=vy, -t+a,- % .
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2{I_TS_T
I'paduky 3aBUCUMOCTH OT BpEMEHHM sl HPOEKIMHM YCKOPEHHs, HPOEKIHUU
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JBHKEHUN
CBobGoaHoe maaenue. opmyibl, ONUCHIBAIOIIME CBOOOJHOE MaJeHHE Tela I
15 BEepPTUKAIM (JIBUXKEHHWE Tela BHHU3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTH
' 3emnn). I'padukn 3aBUCUMOCTM OT BPEMEHHU JUIS MPOEKUUH YCKOPEHHS,
MPOEKIUH CKOPOCTHM W KOOPAMHATHI IpHU CBOOOJHOM TNaJeHUHM Tejia IO




BEPTUKAIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja I0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOC YCKOpeHHe. HampaBieHHe [eHTPOCTPEMHUTEILHOTO

yckopenus. Dopmyna Juisi BBIYUCICHHUS] YCKOPEHHUS:

1.6
2
a. — L
“ R
®dopmyra, CBI3BIBAIOIIAS TIEPUOJ] M YaCTOTY OOpaIeHHUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia Il BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHrue Chil
1.9 SBnenne nunepuuu. [lepBriit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpetnit 3akon HeroToHa:
F, ,=-F
1.11 2l 1—=2
112 TpeHue nMokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJYJIS CHUIIbI

TPCHUS CKOJIbXKXCHUA:




F_=u-N

1.13

Hedopmanust Tema. Ymopyrue u Heynpyrue aeopmanuu. 3akoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

My - 1M+
F=G-—1_2
R
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
®opmyna JUTsl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOoCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmnynsc Tena — BekTopHas puznyecKkasi BeJIHUrHa.
D=mi

Nmnynec cuctemsl Ten. 3Menenue umnynbsca. MMmynbe cumbl

1.16

3aK0H COXpaHEHUsI UMITYJIbCA ISl 3aMKHYTOU CHCTEMBI TEI:
p=myly +m, U, =const

PeakxtuBHOEC JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=Fsooso

MexaHuueckasi MOIITHOCTbD:

n=4
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:




Teopema 0 kuHeTHUECKOU d3HEprur. PopmyIia JUisl BBIYMCIICHHS IOTEHIUAIbHON

OHCPIUM TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUs:

E=E;.+E P
1.19 3aKOH COXpaHEHHUs MeXaHu4YecKoil sHeprun. ®opmyina Juist 3aKoHa COXpaHEHUs
MEXaHUYECKOI HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparenne MEXaHMYECKON YPHEPTUH MPU HATUIUH CHJIBI TPESHMUSL.
[IpocThie MexaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20
[ToasmxHbIN 1 HeMOABWKHBIN O0510ku. KITJI mpocThIXx MeXaHU3MOB,
n= Aumma
14‘3&'.[‘1:&"15{
JlaBnenue TBEPAOTO TeNa.
dopmyrna JUisl BBIYUCICHUS JaBJiIeHUs TBEPAOTO Tela:
_F
P= G
JlaBnenue raza. ATMmocdepHoe 1aBIeHUE.
Lel lM'unpocraTtuyeckoe gaBiieHUE BHYTPH KUIKOCTH.
dopmyna ISl BBIYUCICHUS JaBICHUS BHYTPH KHUIKOCTH:
P=pgh+Da,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @opmyna a1 ONPEACICHHUS BbITAJIKUBAIOUIEH CHUJIBI,
1.23 JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_jlm_ =pgV




Ycnopue nmiaBanus Tena. [1naBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyra, CBA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHUI:

1.25

MaremMaTtnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue sHepruu npu

KOJIE0ATEIIFHOM JIBIDKCHUHN

1.26

3aryxaroiue kojebanus. BeinyxaeHubie konebanus. Pezonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHEBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PACHpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTA 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'DAHHUIIC

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3Mepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KOYPPUIIMEHTa TPEHUSI CKOJIBXEHHUS; paOOThl CUIIBI TPEHMSI, CHJIbI
YIPYTrOCTH; CPEeIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka Mpu JBHMKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YeCcKOro MasTHHKA,; YacTOThl M IepHoja
KoJ1ie0aHU NMPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBl YIPYrOCTH HpHU MOABEME Tpy3a C IMOMOIIbIO HEMOJIBHXHOTIO
0510Ka; paboThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpY:KEHHOMN
YacTH TeNa U OT TUIOTHOCTH KUIKOCTU; HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI
OT MAacChI T€Jia; CUJIbl TPEHHS CKOJBKEHHSI OT CHIIbI HOPMAJIbHOTO JIaBJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BOSHHUKAIOIICH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpeHUs: OpycKa OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KOJeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEepHOJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuoJia KoJIeOaHH HUTSHOTO MAasTHHKA OT

MacCChHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Dusuveckue sA6NeHUA 8 npupode: MNpUMEpPLl JIBUKCHUA C PaA3JIUYHBIMU

CKOPOCTSAMH B ’KMBOU M HEXKHUBOU mnpupone, JIENCTBHE CHUJIBI TPCHUA B IPUPOAC U




TE€XHUKE, TPWIMBBl W OTIUBBL, JBIKEHHE IUIaHeT COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJICHUSA HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CceliCMHUYECKIe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[NOAIIHUIIHWUKH, PAaKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HGHOI[BI/DKHI:Iﬁ 6JIOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, MPOCTHIC MCXAaHU3MbI B GI)ITy,

L3l cooOIIaroIMecss CoCyAbl, YCTPOWCTBO BOJOIPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBON HACOC, apeOMETP, 3XOJIOT,
WCIIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHHS

2.1 BelecTBa. Mojenu TBEPAOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUI BELIECTBa.
Kpucrannmaeckue u amopdabie Tena

”5 JIBmwxenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABW)KEHHUS YAaCTHI[ C

' Temneparypoil. bpoynoBckoe nBmxenue, iMpPpy3us

2.3 CMmaunBaHue U KalmWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sueprus. PaGora u Teronepenadya Kak CHOCOObl H3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tennonepenayn: TemIONPOBOIHOCTh, KOHBEKLUS, U3TyUCHHE
Harpesanue wu oxmnaxnenue t1en. KomaumdecTBOo  TemioTel.  YjaenbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEeHHsI PHEPTMHM B TEIIOBBIX Mpolleccax. YpPaBHEHHE TEIUIOBOTO
OayaHca:

2.9
O +0, +..=0
Ucnapenne u xonaeHcausi. V3meHeHue BHYTpEHHEH SHEpPruM B Ipoliecce

2.10 ucrapeHus ¢ KoHAeHcanuu. Kumenme Kuakoctu. VYenabHas TemioTa

napoo6pazoBanus: L = Q/m
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BiaxxHOCTB BO311yXa

2.12

[InaBnenne wu kpucrasmsauus. II3MeHeHHE BHYTPEHHEH DJHEpPruM IIpH

IJIABJICHUU U KpUCTAJUIU3allH. yIle.HI)HaFI TCIIJIOTA IIJIaBJICHUA

,_0

m

2.13

BHyTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJIOTa CTOPAHUS TOILIMBA:

g=Q/m

2.14

[Tpunnumner padoTe! TeroBsix Asuratenei. KI1J[ TemmoBoro aurarens

2.15

Ipakxmuueckue pabomoi

N3mepenune ynenbHON TEIUIOEMKOCTH METaJUIMYECKOrO IWIMHJPA; KOJIUYEeCTBa
TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (DUKCUPOBAHHOM
MacCchl, B KOTOPYIKO ONYIIEH HArpeTblidi UWIUHJIP; KOJIWYECTBA TEIUIOTHI,
OTJAHHOI'O HArpeThiM ILWJIMHIPOM, IOCJIE OIYCKaHHs €ro B BOJY KOMHATHOU
TEMIIEPAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3[yXa; YJEIbHON TEIUIOTHI
miaaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa NpU CMEIIMBAHUU XOJOIHOW U

ropsiueii BOJIbI; IpoIiecca HCIapeHus

2.16

Dusuveckue sA61eHUA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC W KallWIAPHBIC
SABJICHHA B IIPUPOAC, KPHUCTAJIJIBI B IIPUPOIAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa30BaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea: KarmuJjisipbl, IPUMEPBLI UCIIOJIB30BaHUA KpHUCTAJIJIOB,
)KHHKOCTHLIﬁ TECPMOMETpP, AATYHUK TEMIICPATYpPbI, TCPMOC, CUCTEMaA OTOIUICHUA
JAOMOB, IT'HI'POMECTPLBI, IICUXPOMCTp, IIapoBasi Typ6I/IHa, ABUTI'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

3neKTpnsau1/m TCII. I[Ba BUJIAd SJICKTPUYCCKUX 3apsa/10B

3.2

BsaumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

3.4

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4YCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CI\/'ICTBI/IC QJICKTPUYICCKOTO TIOJId Ha




aneKTpudeckue 3aps/pl. [[pOBOJHUKN U IUAIEKTPUKH

[TocrosinubIi 3nekTpuyecKkuid ToK. JlecTBus anmekTpuyeckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACITBHOE IEKTPHUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
3akon Oma s yuactka snekrpuyeckoit nenm: | = U/R
3.8
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 2
CMenranabie COSAMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 2
. O=I"-R-t
312 OnbiT Opcrena. MarHutHOe TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHuTHOW MHAYKIIUU
313 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeiicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelficTBME MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SIBneHne anekTpoMarauTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuuecxue pabomol
3.16 N3mepeHue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOpPA;  MOUIHOCTH

QJICKTPUYCCKOT'O TOKA; pa6OTBI QJICKTPUYICCKOT'O TOKA.

HccnegoBanne 3aBHCHUMOCTH  CHIIBI TOK4, BO3HHUKAOUICTO B IIPOBOJHHUKE




(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUs] Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI TPOBOJHUKA, IJIONIAU €r0 MONEPEUHOro CEYEHUs U
YI€ABHOTO COIPOTUBIICHHUS.

[IpoBepka mpaBuia sl SIEKTPUUYECKOTO HAMPSKEHUS TPU TOCIIEI0BATEILHOM
COCIMHCHUHU TPOBOJHUKOB; TMpaBWIA I CHIbl 3JEKTPUYECKOTO TOKA MpHU

napajieIbHOM COE€UHEHUU ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 nNpupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMJIH, JIPei MMOIIOCOB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMJle, MOJIIPHOE CHUSTHUC
Texnuueckue ycmpouicmea: SIEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEoCTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPruHu,  DJIEKTPOOCBETHTEIBHBIC  MPHOOPHI,
3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (puMepsI), ANEKTPUYECKUE
MPEIOXPAHUTENH, DJIEKTPOMArHHUT, OJJIEKTPOJBHTATeNIb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast MmoJsienb cBeta. [IpsiMONMHEIHOE paciipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus cera. [1nockoe 3epkaino
3.22 [Ipenomienne cBeTa. 3aKOH MPEIOMJICHUS CBETA
3.23 JHucnepcus cBera
394 JIunza. Xoxg nydeid B nuH3e. POKYCHOE paccTOSIHUE JIMH3BI. OnTHUYecKas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue mpruoOpbI
IIpakxmuueckue pabomoi
N3mepenue ontuueckoil cuibl coOuparoiel JTUH3bL, POKYCHOTO PacCTOSHHS
coOuparomieid JTMH3bI (II0 CBOMCTBY paBEHCTBA pa3MEpPOB MpEAMETa U N300paKeHHUs,
e KOT/Ia IPeIMET PACIONIOKEH B TBOMHOM (oKyce), oKa3aTels IPeIOMIICHUS CTEeKIIa.
' HccnenoBanue cBOMCTBA H300paKeHHs, TOJIYYEHHOTO C  TOMOIIbIO
coOuparomiel JTHH3bI; U3MEHEHUSI (POKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YTJia TPEIOMJICHHS CBETOBOTO Jy4a OT yIja MajeHHs Ha TpaHHIle
«BO3/IYX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupode: 3atmenus ConHua u JlyHbl, nBera Ted,
. ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpouicmea: O4YKH, TEpHUCKoM, ¢oToanmapar, ONTHYECKUE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PagnoaktuBHOCTE. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-

4.1
pacnazna

4.2 OmnsiTel Pesepdopra mo paccesuuto anbpa-dactui. [lnanerapuas moaens atoma

4.3 CocraB aToMHOTO sifipa. M30TOIIBI

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakyy. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHUCET
Qusuueckue A6NeHUs 8 Npupode: €CTECTBEHHBIH pPaJNOAKTUBHBIN (OH,

4.6 KOCMHYECKHE JIy4H, pPaTUOaKTUBHOE W3IyYE€HUE TPHUPOJHBIX MHHEPAJIOB,
JIeiCTBUE PaJMOAKTHBHBIX U3TyUYECHUI Ha OPTaHU3M YeIOBeKa

47 Texnuueckue ycmpoticmea. CIEKTPOCKOI, WHANBHIYAIbHBIN TO3UMETp, Kamepa

BI/I.]'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Ousuka: 7-i knacc: 0a30BbI YPOBEHB: YICOHUK; 3-¢ U3aHue, IepepadoTaHHOES
[lepoimkun .M., IBanoB A.W. AxunonepHoe o6iectBo «M3narensctBo «IIpocsemienue
» Ousuka: 8-i kmacce: 60a30BBIM YPOBEHB: YICOHUK; 3-¢ H3AaHue, IepepaboTaHHOE
[Meprrmkun .M., BanoB A.U. AkumonepHoe oo6mectBo «M3natensctBo «IIpocBemnienuey
» ®dusnka: 9-# knacce: 6a30BBIA yPOBEHB: YICOHUK; 3-¢ H3AaHHe, IepepaboTaHHOE
[epoimkun .M., I'yrauk E.M., UBanoB A.U. u np. AkiimonepHoe o011ecTBo

«M3narenbctBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET



