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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢usnke Ha ypoBHE OCHOBHOro o0Imero oOpa3oBaHHUsS COCTaBIICHA Ha
OCHOBE TOJIOKCHHI U TPEOOBaHMI K pe3ylbTaTaM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpasoBaTenpbHOM mporpammel, mnpeacraBieHHpIx B DPI'OC OO0, a Ttakxke ¢ ydéTtom
dbenepanpHOil paboyeit mporpamMMmbl BocnuTaHuss W KoHIenuuum mnpernojaBaHus y4eOHOTO
npeamera «Pu3ukar.

Conepxanme  mporpaMmbl 1o (U3MKE  HalpaBleHO Ha  (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOIUXCS M OPTaHMU3AINI0 M3y4deHUs (U3NKUA Ha
JeSITeNILHOCTHOM ocHOBe. B mporpamme mo (u3uke yduTHIBAIOTCS BO3MOKHOCTU Y4€OHOTO
npeamera B peamusanuu  TpeboBannit PI'OC OOO K 1IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3ylbTaTtaM  OOy4eHMs, a  TakKe  MEXKIPEIAMETHbIE  CBSI3H
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMUs.

[Iporpamma mo gu3uKe ycTaHABIMBAET pacipenesieHne yueOHOTo Marepuaia 1mo rojaam
oOyueHus (mo KJiaccam), TpeAsiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYIO Ha JIOTHMKE pAa3BUTHUA TMPEAMETHOTO COACpKaHUS U y4€Te BO3PACTHBIX
0COOCHHOCTEN 00YJaIOIUXCS.

[lporpamma mo ¢usuke pazpaboTaHa C LETbIO OKa3aHUS METOJUYECKOW TOMOIIU
YUUTEIIO B CO3/IaHUU Paboveil mporpaMMbl 10 Y4€OHOMY TIPEIMETY.

®duzrka SABISETCS CHUCTEMOOOPAa3yIOIIUM  JUIsi  €CTECTBEHHO-HAYYHBIX  yUEOHBIX
MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE TIPOIECCOB M SIBICHUH,
M3y4aeMbIX XUMUEH, Ouoiorue, actpoHoMuen u pusudeckoi reorpadueii, BHOCUT BKJIAJ B
€CTECTBEHHO-HAYYHYI0 KapTHHY MHUpa, TMpeNoCTaBisieT Haubonee sCHble 00pasilbl
MPUMEHEHHUS] HAY9HOTO METO/1a MIO3HAHUSI, TO €CTh CItoco0a MOMy4YeHUs J0CTOBEPHBIX 3HAHUN
0 MHpE.

Opna U3 r1aBHBIX 33/1a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oOmiero oopa3oBaHus
COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH W HHTEpeca K HaykKe Yy
oOyJaronuxcs.

M3ydyenne ¢usnku Ha 0a30BOM ypOBHE TIPEANOJiaraer OBJIAJACHHUE CIEIYIOIUMU
KOMITIETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAY4YHYIO TPaMOTHOCTb:

e HAy4YHO OOBSICHATDH SBJICHUS,

« OIICHMBATh U MIOHUMATh 0COOCHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPNPETUPOBATHh JIaHHBIE M HCIOJb30BAaTh HAy4YHBIE JIOKA3aTelbCTBA IS
MOJIy4YEHUSI BHIBOJIOB.

enn u3ydennss ¢GU3UMKM HA yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OIpENCICHBI B
Konnenuuu npenomaBanust ydyeOHoro mnpenmera «®Puszuka» B 00pa3oBaTeNbHBIX
opranmzanusx Poccuiickoit ®enepaiiy, pean3yrOIIMX OCHOBHBIE 00I11€00pa3oBaTeIbHbIC
IIPOrpaMMBbl, YTBEPKIEHHOU peienueM Kosuternn MunucrepeTBa npocsenienus Poccuiickon
®eneparuu (mpotokoit ot 3 gexadpst 2019 r. Ne [1K-48H).

Iesun n3yyeHust (pU3HKM:

e TpHOOpETeHHWE HWHTEpeca M CTPEMJICHHMS OOYy4alolUXCS K HAYYHOMY H3Y4YEHHUIO

MPUPOIbI, PA3BUTUE UX UHTEIUVICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTABICHUA O HAYYHOM METOJI€ TMO3HaHUA U (OPMHUPOBAHUE
MCCIIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;



« (opMHUpPOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4yE€HUs] OCHOB CTPOECHUS
MaTepuu U pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

« (dopMupOBaHUE TIPEICTABICHUI O POJIU (PU3UKH IJIS1 PA3BUTHUS APYTHX €CTECTBEHHBIX
HaYK, TEXHUKHU 1 TEXHOJIOTU;

e pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oyayuieil npodeccuoHanbHON
NEeSTeNIbHOCTHU, CBA3aHHOU ¢ (PU3UKOM, TOATOTOBKA K JalbHEHIIEMY 00yYEHHUIO B 3TOM
HaIpPAaBJICHUU.

JlocTmxeHnue STUX Lelel mporpamMMbl MO (PU3MKE HAa YpOBHE OCHOBHOIO OOLIEro

oOpa3zoBaHusi 00ECIIEUNBAETCS PEIICHUEM CIEIYIONIUX 3224

« TmpuoOpeTeHrne 3HAaHUN O JAUCKPETHOM CTPOCHMHM BEIIECTBA, O MEXaHUYECKUX,
TETIOBBIX, DJICKTPUUECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e TMpUOOpETeHHE YMEHUW ONUCHhIBaTh U OOBACHIATH (PU3NUECKUE SIBJICHUSA C
UCTIOJIb30BaHUEM TMOJTYYCHHBIX 3HAHMIA;

e OCBOCHHE METOJOB pPEUICHUS MPOCTEUIIUX PACYETHBIX 3a/Ja4 C HCHOJIb30BAHHEM
duznyecKnX Moiesel, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHMH HaOIIONAaTh NPUPOIHBIC SBJICHUS W BBHINOJIHATH OMBITHI,
naboparopHble padOTbl M AKCIEPUMEHTAIbHBIE HCCIEAOBAHMS C HMCIOJb30BAHHEM
U3MEPUTETbHBIX TPUOOPOB;

e OCBOEHHE NPUEMOB paboOThl ¢ MHPopManuend (U3NYECKOTO COIEpPHKaHUSI, BKIIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JIOCTHIKEHHSX (HU3UKH, aHaIN3 U KPUTHUECKOE
OlICHMBaHKE UH(POPMALINH;

e 3HAKOMCTBO cO c(pepamu mpodecCuoHaTbHON AeATeTbHOCTH, CBI3aHHBIMU € (DU3UKOM,
U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (U3NYECKOM
HaAYKH.

Ha u3yuenue ¢usuku (6a30Bblii YpOBEHb) Ha YPOBHE OCHOBHOTO 00111€T0 00pa3oBaHus

otBoauTcs 238 yacoB: B 7 Kiacce — 68 dacoB (2 yaca B Heneln0), B 8 kiaacce — 68 gacoB (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 waca B HEAENIO).

[Ipennaraemsiii B mporpamme 1o ¢u3MKe mnepedeHb J1abopaTopHBIX padOT U OMBITOB
HOCHT PEKOMEHJIaTeIbHBIM XapakTep, YYUTEdb JeNaeT BBHIOOP MPOBENEHUS JIaOOpATOPHBIX
paboT W OMNBITOB C Y4E€TOM HMHIUBUIYAIBHBIX OCOOCHHOCTEH OO0Yy4arouuxcs, CIUCKa
AKCIIEPUMEHTAIBHBIX 3a/IaHUN, TMPEJUIaraeMblX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO
AK3aMeHa 1o (pHU3MKe.

COAEPKAHUE OBYYEHUSA
7 KJIIACC

Pazgea 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEro Mupa.

dusuka — Hayka o npupoje. Asnenus npupoasl. PU3NUECKUE SIBJICHUS: MEXAHUYECKUE,
TEIJIOBBIE, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BeMWYUHBL 3mepenue ¢usndeckux BenmnuuH. DPuznueckue MmpuOOopHI.
[lorpemHocTe U3MepeHnii. MexIyHapoaHas CUCTEMA €IUHHUL.



Kak ¢usuka u apyrue ecTteCTBEHHbIC HAYKU M3Y4aroT Npupoy. ECTecTBEeHHO-HAaYUHBIH
METOJ] TO3HAHWS: HaOII0JICHHE, MOCTAaHOBKAa HAYYHOrO BOIPOCA, BBIJIBUKEHUE THIIOTE3,
AKCIEPUMEHT IO TMPOBEPKE TUIMOTE3, OOBsICHEHHE HabmogaeMoro spieHus. OnucaHue
(bUBUYECKUX SBJICHUI C TOMOIILIO MOJCIIEH.

Jlemoncmpayuu.

« MexaHuueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE SIBJICHUS.

o ®usuyeckue MpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHATOTOBBIM U TUPPOBBIM

pUOOPOM.

Jlabopamopnuwie pabomot u onvimel.

« Omnpenenenue 1EHbI JEICHUS KAl U3MEPUTEIHHOTO MPUOopa.

« l3Mepenue paccTossHUM.

« M3Mmepenue o0bEMaA KUAKOCTH U TBEPJOTO TeENA.

« Omnpenenenue pa3MepoB MalbIX TEI.

« UM3mepenue temmepaTypbl TpU IOMOIIUA JKUJIKOCTHOTO TEpPMOMETpa M JaTdyHKa

TEeMIIepaTyphl.
« IlpoBeneHne wuccienoBaHUsl MO NPOBEPKE TUIIOTE3BI: JATBHOCTh MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIEe, YeM OOJIbIe BHICOTA MYCKA.

Pazges 2. IlepBoHavyajibHbIe CBeIeHUS O CTPOCHHMH BellecTBA.

CtpoeHue BeliecTBa: aroMbl M MOJICKYJBI, MX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEILIECTBA.

JIBr>keHue uvacTull BemiecTBa. CBsA3b CKOPOCTH JBMXKEHUSI YACTHUI[ C TEMIIEPATypOM.
BbpoyHoBckoe nBuxenue, auddys3us. BzaumoneilcTBue vacTUll BEHIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHHUE.

ArperatHple COCTOSIHMSI BEIIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH U  TBEPIABIX
(kpucTayinuecKkux) Teia. B3auMocBs3b MeXAy CBOMCTBAMM BEIECTB B Pa3HBIX arperarHbiX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

« HaOGmonenue 6poyHOBCKOTO JABUKEHUS.

« HaGmonenue nudpdy3uu.

« HalGmonenue siBineHui, 0OBACHIIOMMNXCS MPUTSHKEHUEM WM OTTAIKWBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopuuie pabomot u onvimel.

« Or1leHKa quaMeTpa aToMa METOJIOM PsAJIOB (C ucnoib3oBaHueM pororpaduit).

e OnbIThI IO HAOIIOACHUIO TETJIOBOTO PACHIUPEHUS Ta30B.

e OnbIThI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYISIPHOTO MPUTSXKSHHUS.

Pasnen 3. /IBukeHue u B3auMoaeiicTBHE TeJl.

Mexanuueckoe JBHKeHUE. PaBHOMepHOe U HepaBHOMEpHOE jaBUKeHUE. CKOpPOCTb.
Cpenusist CKOpoCTh MPU HEPABHOMEPHOM JBMKEHUU. PacuéT myTy 1 BpeMEHHU JIBUKEHUS.

SlBnenue wHepuuu. 3aKOH HMHEpUUU. B3anmopenrcTBHE Ten Kak NMPUYMHA W3MEHEHUS
CKOpPOCTH JBHXKEHUs Tesl. Macca Kak mepa mHepTHOCTH Tena. [InotHocTe BemiectBa. CBsA3b
MJIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B €JJMHUIIE 00BEMA BEIIECTRA.

Cuna kak xapaktepucTtuka B3aumopeiictBus Tten. Cuna ynpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMONIBIO AMHAMOMETpA. fIBIE€HHE TATOTEHHS W cuia Tsokectu. Cuna



TSXKECTU Ha JApyrux ruaHerax. Bec tema. HeBecomocTh. ClokeHME CUJI, HAIPABICHHBIX IO
oaHoil mpsimoil. PaBHonelctByromas cui. Cuna TpeHus. TpeHHUE CKOJNBXKEHUS U TPEHUE
1okos. TpeHue B IpUpoIe U TEXHUKE.

Jlemoncmpayuu.

Habntonenne MexaHu4ecKkoro JBUKEHUS Tena.

N3mepeHnue ckopocTu NPSIMOJIMHENHOIO ABUXKECHUS.
HabGnronenue siBjeHUs UHEPIIUY.

Habntonenre u3sMeHeHus: CKOpOCTH MPU B3aUMOACUCTBUM TEIL.
CpaBHeHHME Macc M0 B3aMMOJICH CTBUIO TEIL.

CiioxeHnue cui, HalrpaBiIE€HHBIX IO OJJHOM IIPSIMOM.

Jlabopamopnuwie pabomot u onvimel.

OmnpezneneHue CKOPOCTH PaBHOMEPHOTO JABWKEHHUS (IIapuKa B KUJIKOCTHU, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

Onpenenenue cpeaHell CKOPOCTU CKOJIbKEHUS OpycKa WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

Onpenenenue mMIOTHOCTH TBEPJIOTO Tea.

OnpIThl, AEMOHCTPUPYIOLIHUE 3aBUCUMOCTb PACTSLKEHUS (IepopManun) IpyKUHbI OT
IIPUJIOKEHHOU CUJIBI.

OnpIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHHS CKOJIbKEHUS OT Beca Teja U
XapakTepa COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJ, *KUAKOCTEH U ra3oB..

Hasnenne. CrnocoObl yMEHbIIEHUS W YyBelIMYeHHs] naBieHus. J[laBneHue rasa.
3aBUCUMOCTh [1aBJIEHUsI raza OoT oObéMma, Temneparypbl. l[lepegaua naBneHust TBEPABIMU
TeNaMH, XKUAKOCTSIMU U Tazamu. 3akoH Ilackamns. [IHeBmarnueckue MamivHbl. 3aBUCHMOCTb
JABJICHUS >KMJIKOCTU OT TiyOuHbl. ['mapocratmyeckuil mapaaokc. CooOmaroniuecs: cocy/ibl.
['upaBnuueckue MeXaHU3MBbI.

AtMmocdepa 3emiin u atmocepHoe napiieHue. [IpuUduHBI CyIeCTBOBAHUS BO3IYIITHOMN
o6onouku 3emsu. OnwiT Toppuyernnu. M3mepenue atMochepHOro AaBieHUs. 3aBUCUMOCTb
aTMoc(epHOTO JaBl€HHUs OT BBICOTHI HaJ YypoBHeM Mops. [lpubopsl nas u3MepeHus
aTMOoc(hEepHOTO J1aBJICHHUS.

JlecTBUE JKHUIOKOCTM M ra3a Ha NOIpyKEHHOE B HHUX Teno. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTD J1aBJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenava naBneHus )KUIKOCTBIO U Ta30M.

Coobmiatoiuecs CoCy/bl.

I'mppaBnrueckuii mpecc.

[IposiBnenue nericTBusi arMOc)EpHOTO JaBICHUS.

3aBUCHMOCTh BBITAJIKHUBAIONIEH CHJIBI OT O00bEMaA MOrPYKEHHOW YACTH Tella H
TTIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CHJIBI BECY BRITECHEHHOM KU IKOCTH.

VYcmoBue miaBaHusl TeN: IUIABAHUE WJIM TOTPYXKEHHE TEJI B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEW TeNa U )KUAKOCTH.

Jlabopamopnuwie pabomot u onvimel.



« HccrnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMA MOTPYKEHHOU B KUIKOCTh
YacTH TeJa.

« Omnpenenenre BBITAIKHUBAIOIIEH CHJIbI, JEHUCTBYIOIIENM Ha TENO, IMOTPYKEHHOE B
KUIKOCTb.

o IlpoBepka HE3aBUCMMOCTU BBITAIKUBAIOIICH CUIIbL, JICHCTBYIOLIEH Ha TEIO B
KUIKOCTU, OT MACChl TeNa.

e OnbIThI, JEMOHCTPUPYIOUIAE 3aBUCUMOCTh BBITAIKABAIOIIEH CUIIbI, JEUCTBYIOIIEH Ha
TEJIO B KUAKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

« KoncTpynpoBanne apeoMmerpa WIM KOHCTPYMPOBAHUE JIOAKHA W OINpEAENeHueE e&

rpy30M0bEMHOCTH.

Pazgesn S. Pabora u MOIIHOCTB. JHeprus.

Mexanunueckas pabora. MOIIHOCTb.

[IpocThie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuino paBHOBecHs
priuara. [lpumenenue npaBuiaa paBHOBECHs phluara K OJOKy. «30J0TO€ MPaBUIIO» MEXaHUKHU.
KII/I mpocThix MexaHu3MoB. IIpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHetndeckas W INOTEHUMalbHass dSHeprus. lIpespamenne
OJIHOTO BH/1a MEXaHUYECKOW SHEPTUH B IPYTroM. 3aKOH COXPAHEHUS SJHEPTUN B MEXAHUKE.

Jemoncmpayuu.

« [Ipumepsl NpOCTBIX MEXAaHU3MOB.

Jlabopamopnuwie pabomot u onvimel.

o Omnpenenenue pabOThl CHIBI TPEHHS MNP PABHOMEPHOM JBUKEHUU Te€la IO

TOPU30HTAIBHON IOBEPXHOCTH.

« MHccnenoBanne ycnoBuii paBHOBECHUS pblyara.

« WM3mepenune K11/ HakKIOHHON IUTOCKOCTH.

« N3yueHwne 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTHUN.

8 KITIACC

Pa3gen 6. TensioBbIe SIBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO--KMHETUUYECKOM TEOpUM CTPOCHHS BEILIECTBA.
Macca u pa3mepbl aTOMOB U MOJIeKY/. OMNbIThI, TOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIAPHO-KMHETHYE€CKOW TEOPHH.

Mogenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUMN BemecTBa. Kpucrammnyeckue
u amopdubie Tena. OOBICHEHHE CBOMCTB Ta30B, KHAKOCTEH W TBEPIBIX TEI HAa OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO--KUHETUUECKON Teopuu. CMauvMBaHWE W KaNWJUISIPHBIC SIBJICHUS.
TennoBoe pacluIMpeHue u cxxaTue.

Temneparypa. CBsa3b TeMmImepaTypbl CO CKOPOCTbIO TEIJIOBOTO JABHMXKEHHUS YaCTHII.
Buyrpennsss sHeprus. CrocoObl W3MEHEHHS BHYTPEHHEH OJHEPIHM: TeIuIonepeaaya |
coBepIeHre paboTel. Buibl Temmonepeaaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3ITyICHHE.

KonuuecTtBo TerioTel. YAeabHAs TEIUIOEMKOCTh BEIIECTBA. [€INIOOOMEH M TEIJIOBOE
paBHOBecHE. YpaBHEHHE TeIIoBoro Oananca. [InaBineHne u oTBepJeBaHNEe KPUCTATTHYECKUX
BEIIIECTB. Y elnbHas TeroTa IaBiaeHus. [lapooOpazoBanue u kouaeHcanus. Mcmapenwue.
Kunenue. YnenpHas termiora mapooOpa3oBaHHs. 3aBUCHMOCTh TEMIIEPATYpPhl KHUIICHUS OT
aTMOC(hEepHOTO JIaBJICHHUS.



Brnaxnocts Bo3nyxa.

DHeprus TOIUIMBA. Y I€TIbHAs TEIUIOTA CTOPAHMUS.

[lpunuunsl pabotel TernoBbix asurateneid KIIJ TemnmoBoro nsurarens. TeruioBbie
JIBUTATEIIN U 3aIUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpPAaHEHMS U IPEBPALECHUs SJHEPTUHU B TEIUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

« HalGmonenue 6poyHOBCKOTO JABUKEHUS.

« HaGmonenue nudpdy3uu.

« HaOmonenue aBieHn cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.

« HaOmronenue TemioBoro pacivupeHus Tem.

« 3MeHeHue naBineHusd ra3a npu U3MEHEHNU 00bEMa U HArpeBaHUU WU OXJIAKIECHUU.

« [IpaBuia usmepeHus remMmnepaTypsl.

« Buael Teruionepenayu.

« OxutaxaeHue npu COBEPILIEHUH PaOOTHI.

« HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUIIAMH.

« (CpaBHEHHE TEIUIOEMKOCTEN Pa3JINYHBIX BEIIECTB.

o HaOmronenne KkumeHus.

« HaOmroneHre nocTosHCTBA TEMIIEPATYPhI MPH TUIABICHUH.

o Mojenu TeIIOBBIX JIBUTaTEICH.

Jlabopamopnuwie pabomot u onvimel.

e OnbITbl IO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEK YIS PHOTO MPUTSKEHUS.

« OnbITHI IO BBIPAIIMBAHUIO KPUCTAIUIOB IIOBAPEHHOM COJIM WIIA caxapa.

e OnbIThl O HAOTIOJEHUIO TEMJIOBOTO PACHIUPEHHS Ta30B, KUJIKOCTEN U TBEPABIX TEIl.

« Omnpenenenue naBieHUs BO3yXa B OaJIJIOHE IINPULA.

e OnbITbl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTb JIaBJIEHHSA BO3JyXa OT €ro o0bEéMa u

HarpeBaHus WIA OXJIAXKICHHUS.
« IlpoBepka rumore3bl JMHEWHOW 3aBUCUMOCTU JJUHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUYECKON TPYOKE OT TeMIEpPaTyphI.

« HaOmroneHne n3MeHeHus BHYTPEHHEW SHEPTUU Tejla B pe3yJbTaTe TEeIionepeaayu u

paboThI BHEITHUX CHUJI.

« HccnenoBanue siBlIeHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsiYeld BOJIBI.

« OrmpeneneHue KOJIUYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOM IMpH TEMIOOOMEHE C

HarpeThIM METAUINYECKUM LIWIMHAPOM.

« Omnpenenenne yaenbHON TEINIOEMKOCTH BEILIECTBA.

« MHccnenoBanne npouecca ucnapeHus.

« Omnpenenenrne OTHOCUTENBHON BIaKHOCTH BO3AYyXA.

« Omnpenenenne yaenbHON TEIUIOTHI IJ1ABJIECHUS JIbJIA.

Pa3nen 7. Djaekrpuyeckne 1 MAarHUTHBIE SIBJICHUS.

Onextpuszanus Ten. /[Ba poxa snekTpuyecKkux 3apsioB. BzaumonencTeue 3apsiKEeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJEMCTBUS 3apsDKEHHBIX TNl OT BEIHMYHUHBI
3apsAJI0B U PACCTOSIHUS MEXAY TEJIaMH).

Onektpruueckoe nose. Hanpssk€HHOCTD dneKTprudeckoro nods. [IpuHuun cynepno3nuuuu
ANEKTPUUYECKUX TOJIEN (HAa KaYECTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3apsAnoB. DINEMEHTApHbIN dJeKTpudecknid 3apsaia. CTpoeHue
atoma. [IpOBOJHMKYM M AMAIIEKTPUKU. 3aKOH COXPAHEHHUSI DJIEKTPUUYECKOTO 3apsaa.

DNEeKTpUYECKU TOK. YCIOBUSA CYLIECTBOBAHUS DJIEKTPUYECKOrO TOKa. MCcTOYHMKH
MOCTOSIHHOTO TOKA. J[eWCTBUS 3JEKTPUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEKTPUUYECKUN TOK B )KMJIKOCTSAX U ra3ax.

Onextpuueckas nenb. Cwia Toka. OneKkTpuyeckoe HamnpspkeHue. ConpoTHBIICHHE
MIPOBOJHUKA. YJIENbHOE CONPOTUBIECHHE BellecTBa. 3akoH Oma Mg  ydacTKa Lenu.
[locnenoBarenbHOE U MapaJUIEIbHOE COEANHEHHUE POBOJHUKOB.

Pabota U MOILIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH J[xoyns—JleHna. Dnextpuueckue
LENU ¥ NOTPEOUTENH IEKTPUUECKOM 3HepTuH B ObITy. KOopoTKkoe 3ambikaHue.

Ilocrossunbie MarHuThl. B3auMoaencTBHE ITOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJIE.
MarauTtHoe nosie 3eMJIM M €ro 3HadeHue I ku3Hu Ha 3emuie. OnbIT Opcrena. MarautHoe
MOJIE  BJIEKTPUYECKOTO TOKa. [IpuMeHeHue »>IeKTpOMarHuTOB B TexHUKeE. [lelicTBue
MAarHUTHOTO TIOJi Ha NPOBOJHHMK C TOKOM. OJIEKTPOJBHUIaTellb ITOCTOSIHHOTO TOKa.
Hcrnonp30BaHuE 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpeitel @apazgess. fIBneHne dneKTpOMarHUTHOM wuHAYKUMU. [lpaBuno JleHna.
Onektporenepatop. CrnocoObl MOMY4YEHHUS SJIEKTPUUYECKOM HHEPruu. DIEKTPOCTAHIMM Ha
BO300HOBIIIEMbIX UICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

e DjeKTpu3auus Tell.

« /IBa pona 3JE€KTPUUECKUX 3apsAI0B U B3aUMOJAECHCTBUE 3apSIKEHHBIX TElL.

e  YCTpOWCTBO U IEUCTBUE JIEKTPOCKOIIA.

» DIJIEKTPOCTATUYECKAS UHAYKLIHS.

« 3aKOH COXPAHEHMS DIEKTPUUECKUX 3apsiJI0B.

» [IpoBOAHUKM M TUDIIEKTPUKH.

« MogaenupoBaHue CUIOBBIX JUHUAN DJIEKTPUYECKOTO ITOJIS.

e lCTOYHMKM ITOCTOSHHOTO TOKA.

» JleficTBHS DIIEKTPUYECKOTO TOKA.

e  DJEKTPUYECKUHN TOK B KHUJKOCTH.

« T'a3oBbIi pa3psn.

« H3mepenue cuibl TOKa aMIIEPMETPOM.

« H3mepenue anekTpUIecKoTo HAIPSKEHNS BOJIBTMETPOM.

« Peocrar u Marazus conpoTHBIECHUN.

« BzanmopnelicTBuE MOCTOSIHHBIX MAarHUTOB.

«  MonenupoBaHre HEBO3MOKHOCTH Pa3IEIEHUs MTOJI0COB MAarHUTa.

« MozaenupoBaHre MarHUTHBIX MOJIEW MIOCTOSSHHBIX MarHUTOB.

« OmnpeIT Opcrena.

« MarnuTtHOE noJie TOKa. DIEKTPOMArHuUT.

» /JleficTBHE MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM.

»  DJIEKTPOJIBUTATEND OCTOSHHOTO TOKA.

» MHccnenoBanue siBneHUs 3J€KTPOMarHUTHOW HHIYKIUU.

« OmnbiTel @apanes.

« 3aBHCHMOCTbH HAIIPaBJICHUS UHAYKIHOHHOIO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHSI.

» DIIEKTPOTrE€HEPATOP MOCTOSHHOTO TOKA.



Jlabopamopnuwie pabomot u onvimel.

«  OnbIThl O HAOTIOJEHUIO ANEKTPU3ALUU TEJ UHAYKIIUEH U MPU COMPUKOCHOBEHHH.

« HccnenoBanue neiicTBUS 31E€KTPUUYECKOTO MOJISL HA TPOBOJHUKH U TIUAIEKTPUKHU.

« (CoOopka u npoBepka paboThl NEKTPUUYECKON LIENU OCTOSTHHOTO TOKA.

« H3MepeHue u peryupoBaHue CUJIbl TOKA.

« M3MepeHue u perylIupoBaHue HaMPSKEHUS.

« HccrnenoBanue 3aBUCMMOCTM CWJIBI TOKa, UAYHNIETO 4Yepe3 pPe3ucrop, OT
COINPOTHBIICHUS PE3UCTOPA U HANPSXKEHUS HA PE3UCTOPE.

e OnpITbl, JAEMOHCTPUPYIOLIWE 3aBUCUMOCTb  3JIEKTPUUYECKOTO  COIMPOTUBIICHUS
MIPOBOJHUKA OT €TO0 JJIMHBI, IJIOIIAI1 ONEPEYHOr0 CEUEHUS U MaTepuara.

« IlpoBepka mpaBmia CIIOKEHUS HANpPsi>)KEHUH MPH IOCIEN0BATEILHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

« IlpoBepka npaBuiia AJig CUJIbI TOKA P MapaJIEIbHOM COEAMHEHUU PE3UCTOPOB.

« Omnpenenenue paboThl AAEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

« Omnpenenenue MOIIHOCTH 3JIEKTPUYECKOIO TOKA, BBIJCIIEMON Ha PE3UCTOPE.

« HccrnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILETO YEPE3 JIAMIIOUKY, OT HaNps>KEHUs
Ha HEN.

» Omnpenenenne KIIJI HarpeBarens.

« HccrnenoBanme MarHUTHOTO B3aMMOJIEH CTBUS IOCTOSIHHBIX MAarHUTOB.

o l3ydyeHne MarHMTHOIO IMOJSI TOCTOSHHBIX MAarHMTOB NpPH HX OOBEIMHEHUU U
pa3esieHHH.

« HccnenoBanue neiicTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

e OnpITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl B3aUMOACHCTBUS KaTYIIKH C TOKOM
Y MarHuTa OT CHJIbI TOKA U HANPABJIEHUS TOKA B KaTYILKE.

« M3ydeHue nelcTBHSI MarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.

« KoHcTpyupoBanue u u3ydeHue padoThl JIEKTPOIBUTATEIS.

« I3mepenue KIIJ] anexkTpoaBUrarenbHONM YCTAaHOBKH.

e OnpITBl MO HMCCIAEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HMHAYKLMH: HCCIEIOBAHHE
M3MEHEHHI 3HAaUEHUS U HApaBJIeHUs] HHAYKIIMOHHOIO TOKA.

9 KUIACC

Paznen 8. MexaHu4eckue siBJICHUS.

Mexannueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOTO JBWXKEHUA. PaBHOMEpHOE MpsAMOJIMHEWHOE [BH>KeHHe. HepaBHOMepHOe
NpSIMOJIMHEWHOE ABWXKEeHHE. CpenHsii U MTHOBEHHAas CKOPOCTh Tella MPU HEPaBHOMEPHOM
IBUKEHUU.

VYckopenune. PaBHOyckopeHHOE TpsiMoJinHEWHOe JBWKeHue. CBOOOJHOE TMajeHue.
Onpbitel ["anunes.

PaBHOMEpHOE NBIKEHME 1O OKpYXHOCTH. [lepnoa u yactora obpaimenus. Jlunelinas u
yraoBas CKopocTH. LIeHTpocTpeMHUTENIbHOE YCKOPEHUE.

[TepBoiii 3akoH Herotona. Bropou 3akon HeroTona. Tperunit 3akoH Hetotona. IIpuHimn
CYIIEPIIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUSI CKOJbKEHUS, CHUJIa TPEHUS
IIOKOS1, APYTU€ BUABI TPEHUSI.



Cuna TSKECTH M 3aKOH BCEMHMPHOIO TATOTEHHUA. Y CKOpeHHE CBOOOAHOTO IMaJIeHUs.
JBrxenne maHer Bokpyr ConnHpa. llepBas kocmuueckas ckopocTs. HeBecomocTs u
MIEPETPY3KHU.

PaBHoBecue martepuanbHOM TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOIro
TeJIa C 3aKPETUIEHHON OChIO BpallleHusl. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynee tena. U3menenne mmnyinbca. MMoynbc cuibl. 3aKOH COXPaHEHHS] UMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

Mexanunueckas paboTa U MOIIHOCTb. PaboTa cuil TshKeCTH, ynpyroctd, TpeHus. CBs3b
sHEpruu U padotel. [loTeHuuanbHas 3Heprusi Teja, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[lorenumaneHasgs odHeprus CxKaTto mnOpyxuHbl. Kunerudeckas osHeprus. Teopema o
KUHETUYECKON SHEPTUU. 3AKOH COXPAHEHUS MEXAaHUY ECKOM YHEPTHH.

Jemoncmpayuu.

« HaOmoneHrne MeXaHU4EeCKOTo JBUKEHUS Tela OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

« CpaBHEHHE NyTEN M TPACKTOPUM JBUKEHUS OJHOTO M TOTO K€ TeJa OTHOCHUTEIBHO

Pa3HBIX TEJI OTCYETA.

« H3mepenue cKOpOCTH U YCKOPEHUS NPSMOJIMHENHOTO IBHKECHUS.

« MHccnenoBanne npu3HaKoOB pABHOYCKOPEHHOTO JIBUKEHUS.

« HaOmoneHnue nBUKEHUS Tea MO OKPYKHOCTH.

o Halmonenue MexaHWMYECKHX SIBIICHUM, MPOUCXOMAAIIMX B CHUCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTEIBbHO KaOUHeTa
(du3nku.

» 3aBUCHMMOCTbH YCKOPEHUS TeJIa OT MACChl TEa U ICWCTBYIOIIECH HA HETO CUJIBI.

« HaOGmonenue paBeHcTBa CHII PU B3aUMOJIEUCTBUU TEJ.

« l3meHeHue Beca Tena npu yCKOPEHHOM JBUKECHHH.

« Ilepenaya ummnynbca npu B3auMOJEUCTBUM TEN.

« IlpeoOpa3oBanust sHEPTUN MTPU B3AUMOJEHCTBUU TEN.

« CoxpaHeHHE UMIYJIbCA IIPU HEYNIPYTOM B3aUMOJIEHCTBHH.

« CoxpaHeHue UMITYJIbCa MPU a0COJTIOTHO YIIPYIOM B3aUMOJIEHCTBUU.

« HaOmtoneHre peakTUBHOTO JIBM)KEHHUS.

« CoxpaHeHHe MEXaHUYECKON SHEpTUU IPHU CBOOOIHOM MaJECHUU.

« CoxpaHeHHE MEXAaHMYECKOM DHEPTUU IIPU JABUKEHUHN TEJIA MO AEMCTBUEM P YKUHBI.

Jlabopamopuuie pabomot u onvimel.

« KoncTpynpoBanue TpakTa I pasroHa W JAJIbHEWIIEr0 PAaBHOMEPHOTO JBH)KECHHS
IapuKa WA TEJIEKKH.

« Omnpenenenue cpeaHeil CKOPOCTH CKOJbXEHUs OpycKa WM JBUKEHUS IIapuKa 10
HAKJIOHHOU INTOCKOCTH.

« Omnpenenenne yCKOpEeHMs Tela IPU PABHOYCKOPEHHOM JBMIKEHUH IO HAKJIOHHOU
IIJIOCKOCTH.

« MHccnenoBanne 3aBUCHMOCTH IYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM JBHKCHUH
0€e3 HauaJIbHOM CKOPOCTH.

« IlpoBepka rumores3bl: €CIM NPU PABHOYCKOPEHHOM JIB)KEHHU O€3 HadalbHOU
CKOPOCTM TIYyTHM OTHOCSATCS KaK psAX HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKN BPEMEHU OJIMHAKOBBI.



HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHIJIBI HOPMAJIBHOTO
JABJICHHUS.

Onpenenenue K03p(HULIMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenune :KECTKOCTH NP YKUHBI.

Onpenenenue pabOThl CHIIBI TPEHHS] TpPU PABHOMEPHOM JABUXKEHUU Tela IO
TOPU30HTAILHON TOBEPXHOCTH.

Omnpenenenue paboOTHl CHUJIBI YHPYTOCTU INPU MOABEME Ipy3a C HCIOJb30BAHUEM
HEMOJIBH)KHOTO U MOABMXHOTO OJIOKOB.

N3ydeHue 3akoHa COXpaHEHUs IHEPTUU.

Pazgen 9. Mexannuyeckue KoJ1e0aHUSA U BOJIHBI.
KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHMI: MEpUoi, 4acToTa,

aMIUIUTyna. MareMaTU4ecKui U IPYKUHHBIM MaiaTHUKU. [IpeBpamieHue sHepruu Ipu
K0J1€0aTeIbHOM JIBUKEHUH.

3aryxaroiue kojieoanus. BeiHykeHHbIe KoieOanus. Pesonanc. MexaHuyeckue BOTHBI.
CpolicTBa MexaHW4YEeCKMX BOJH. lIpomonbHbIE W TIONEpEYHbIE BOJIHBL. J[IMHA BOJIHBI U
CKOpPOCTh €€ pacnpocTpaHeHHs. MeXaHWYEeCKHE BOJHBI B TBEPAOM TE€, CEHCMUYECKHE

BOJIHBI.

3ByK. ' pOMKOCTb 3ByKa 1 BbicoTa TOHA. OTpaskeHue 3Byka. MH(dpa3ByK U yiabTpa3BYK.

Jemoncmpayuu.

HabGntonenue konedanuit Te moj| JeHCTBUEM CUIIBI TSAKECTH U CUJIBI YIIPYTOCTH.
Habntonenue kosiebanuii rpy3a Ha HUTH U Ha MPYKHUHE.

HabntoeHre BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHca.

PacnipocTpanenue npo0bHBIX U MOTIEPEYHBIX BOJH (HA MOJIEIH).

Habmtonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuuwie pabomot u onvimel.

Onpenenenue 4acToThl U MEpUoia KoJeOaHU MaTeMaTH4YeCKOro MasiTHUKA.
Onpenenenue 4acToThl U MEPUOIa KoJeOaHUH NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEepUoja KOJIEOaHUI MOJBEIIEHHOTO K HUTU Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpUOJA KOJEOAHUN MPYKUHHOTO MAasiTHUKA OT MaccChl
rpysa.

[IpoBepka He3aBUCHUMOCTH Tiepuoja KoyieOaHUl rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacCChI Tpy3a.

OneIThl, JEMOHCTPHUPYIOLIKME 3aBHCHUMOCTh IMEpPHOJA KOJEOAaHWM MpPy>KHMHHOIO
MAasTHUKA OT MaCChI Ipy3a U KECTKOCTHU P YKUHBI.

N3mepeHune yckopeHusi CBOOOTHOTO MMaICHHUS.

Pazges 10. DieKkTpoMarHuTHOE M0JI€ U JJIEKTPOMATHUTHBIC BOJIHBI.
DIEKTPOMArHUTHOE MOJIE. DJIEKTPOMATHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. lllkama 3JIEKTPOMAarHUTHBIX BOJIH. MCIIONB30BaHME SJIEKTPOMATHUTHBIX BOJH JJIA

COTOBOM CBSI3H.
DIeKTpoMarHuTHas npupoja ceera. CkopocTb cBeTa. BOIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBOMCTBA IIEKTPOMAarHUTHBIX BOJIH.



« BoxHOBBIE CBOICTBA CBETA.

Jlabopamopnuwie pabomot u onvimel.

« M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOILbIO MOOMIIBHOTO TelleOHA.

Pazgen 11. CBeroBbIe IBJICHUS.

JlyueBas mopmenb cBera. Mcrounuku cgera. lIpsMosiMHElHOE pacnpOCTpaHEHUE CBETA.
3armenusa Connna u JIynsl. Otpaxenue ceta. Ilockoe 3epkano. 3aKOH OTPaKEHUS CBETA.

[Ipenomiienne cBera. 3aKOH MpeETOMJIEHUs CBeTa. [lonHOE BHYTpPEHHEE OTpPaKECHHE
cera. Mcnonbp30BaHue MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUY €ECKUX CBETOBOJAX.

Jlunza. Xon nyuedd B nuH3ze. OnThueckas cucrema (oToarnmnapara, MUKPOCKONA U
teneckorna. [ a3 kak ontuyeckas cucreMa. ban3opykocTs U JalbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTtp. Onbitel HbtoToHa. CnokeHue CHEKTpalbHBIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu.

o IlpamonuHeliHOE pacipOCTpaHEHUE CBETA.

« OrpaxeHue cBeTa.

« [Tlonyuenue n3o0paxeHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.

« Ilpenomienue cBera.

e OnTHyecKkuil CBETOBOI.

« Xoj nayuel B coOuparoiei J1H3e.

o XoJ JIly4yed B paccenBarolleH JIUH3E.

« [Tlonyuenue n3o0paxeHuil ¢ TOMOUIBIO JINH3.

« Ilpunuun nevictBus ¢otoanmnapara, MUKPOCKONA U TEIECKOIA.

« Mogaens riaza.

« Paznoxenue 0enoro cBeTa B CHEKTP.

« [Tlonyuenue Genoro cBeTa Npu CIOKEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopuuwie pabomot u onvimel.

« MHccnenoBanne 3aBUCMMOCTH yIJIa OTPaKEHUSL CBETOBOIO JIyda OT yIJIa MaJICHHUS.

« M3ydeHue xapakTepuCTUK U300pakKeHHsl MPEIMETa B IIJIOCKOM 3€pKaJle.

» MHccnenoBanne 3aBUCMMOCTH yIUia PEIOMIIEHHS] CBETOBOTO JIyda OT yIJIa ITaIcHUS Ha

IPaHULE «BO3TYX—CTEKIIOM.

o [lonyuenue n300pakeHUM ¢ TOMOIILIO COOUPAIOIECH JIUH3BI.

« Omnpenenenue GOKYCHOTO PACCTOSHUSA U ONTHYECKOM CHIIbI COOMparOLIEH JIMH3BI.

«  OnbITHI IO Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

e OnpITel IO BOCHPUATHIO L[BETA MPEAMETOB MPH HMX HAOIIOJIEHUU Yepe3 I[BETOBBIC

(UIBTPBHL.

Pasnen 12. KBanToBble siBJICHUS.

OmneiTel Pesepdopna u miianerapHas Mmoaens aroma. Moaens aroma bopa. Mcnyckanue u
norsionieHue ceera atoMoM. KBaHtel. JInHenyarTeie ClIEKTPBI.

PanuoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyxionnas mopens aromuoro sapa. Mzoromsl. PamnoaxktuBHbIE mpeBpamieHus. llepuon
noJiypacraja aTOMHBIX SIIEp.

SAnepHble peakuuy. 3aKOHBl COXPAaHEHUs 3apsiIOBOrO M MacCOBOTO YHUCEN. ODHEeprus
CBSI3M aTOMHBIX sAnep. CBA3b Macchl M dHeprud. Peakuum cuHTE3a W JENEHUs  sep.
Ncrounuku 3ueprun CostHIA U 3BE3.



SlnepHas sHepreTuka. JledcTBus paiuOaKTUBHBIX U31y4YEHUN HA )KUBbIE OPTraHU3MBI.

Jemoncmpayuu.

« CHekTpbl U3JIy4EHHS U NOTJIOLIECHHUS.

« CHekTpbl pa3auyHbIX ra3os.

« CnekTtp Bomopoaa.

« HaGmonenue TpekoB B kamepe Bunbcona.

« Pabora cuérurka HOHU3UPYIOIHUX U3TYYECHUN.

« Perucrpanus uzmydeHuss IpUPOIHBIX MUHEPATIOB U MMPOAYKTOB.

Jlabopamopnuwie pabomot u onvimel.

« HaOmroneHue CIIOMHBIX U IMHEHYAThIX CIEKTPOB U31y4YEHHUS.

« HccrnenoBanue TpPEKOB: M3MEPEHHE SHEPTUU YACTUIBI MO TOPMO3HOMY IyTH (MO

dotorpadusam).

« M3MmepeHue paauoakTUBHOTO (OHA.

IHoBTOpUTEIBbHO-00001IAK0IHIT MOYJIb.

[loBTOpUTENBHO--00001IAOIIUNA  MOAYAb TpPEJHA3HAYEH JJIs CUCTeMaTu3aluud |
0000IIEHNs TPEIMETHOTO COAEpPKaHUA U OIbITa ACSITEIbHOCTH, NPUOOPETEHHOTO MpHU
U3Y4YEHUH BCEro Kypca (hU3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY rOCYJapCTBEHHOMY
AK3aMeHy N0 PU3UKe I 00yJarouuXcsl, BBIOPaBIIUX 3TOT YUEOHBIN MTPEIMET.

I[Ipy wW3y4eHUM [OaHHOTO MOAYNS PEANM3YIOTCS M CHCTEMATU3UPYIOTCA  BUIBI
JESITeIbHOCTH, Ha OCHOBE KOTOpPbIX OO€ecleyuBaeTcs JOCTUIXKEHHWE TNPEJMETHBIX U
METanpeIMETHBIX MJIAHUPYEMBIX PE3YJIbTATOB 00yUeHUsl, (POPMUPYETCSI €CTECTBEHHOHAYYHAas
IPaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB MCCIEIOBAHUS SIBICHUM NPUPOJBI U TEXHUKH,
OBJIAJICHUE YMEHUAMHU OOBACHATH (DU3UUYECKUE SIBICHMS, MPUMEHSS MOJyYCHHbIE 3HAHUA,
peimarh 3a1a4d, B TOM YUCIIE KaY€CTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[IpyHOMIIHANIBHO AESITEIBHOCTHBIM XapaKTep NaHHOTO pa3liella PEealu3yeTcs 3a CUET
TOT'0, YTO 00yYarOIIHECs BBIIOIHSIOT 3a/1aHus1, B KOTOPBIX UM IIPeIaraercs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUWA pAaclo3HaBaTh W HAY4YHO OOBSICHATH (PU3MUECKUE
SBJICHUS B OKPYXKAIOILIEW PUPOJE U OBCEIHEBHON KU3HH;

MCI0JIb30BaTh HAYYHbIE METO/IbI UCCIEI0OBaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIE JUIS
IIPOBEPKHU TUITOTE3 U MOTY4YEHUS TEOPETUIECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBbI HauOoOJiee Ba)KHBIX JOCTUXKEHUW COBPEMEHHBIX TEXHOJOTHIA,
HaIlpuMep, MPAaKTUYECKOIO HCIIOJIB30BAHMUS PA3JIMYHBIX HMCTOYHUKOB JHEPIrUM Ha OCHOBE
3aKOHA IIPEBPALCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJ0B HEPTHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30BAHUA

WN3ydenne ¢u3mkum Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HAaNpaBiIe€HO Ha
JOCTHKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB.
B pesynbrare uszydeHus (GU3MKM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl Yy
oOyuatorerocst 0yayT copMUpOBaHbI CIEAYIOMNE TUIHOCTHBIE PE3yIbTaThl B YACTH:
« 1) mMaTpuoOTHYECKOT0 BOCIIMTAHMS :



- ?2@>02;5=85 8=B5@5A0 : 8AB>@88 8 A>2@5<5==><C A>AB>0=8N
@>AAB89A:>9 D878G5A:>9 =0C:8;

— F5==>AB=>5 >B=>H5=85 : 4>AB865=80< @>AA89A:8E CGQ=KE--D878:>2;

2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

— 3>B>2=>ABL : 0:B82=><C CGOAB8N 2 >1AC645=88 >1I5AB25==> 3HauuMbIX U
ATUYCCKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYCCKUM IMPUMEHEHUEM JOCTHIKCHUHN (DH3UKHU;

— >A>7=0=85 206=>AB8 <>@0;L=>--MB8G5A:8E ?@8=F87>2 2 450B5;L=>ABS§
CGQ=>3>,

3) 3¢TeTUYECKOr0 BOCIIMTAHUA :

- 2>A?@80B85 MAB5B8G5A:8E :0G5AB2 D878G5A:>9 =0C:8: 5Q 30@<>=8G=>3>
?7>AB@>5=80, AB@>3>AB8, B>G=>ABS, ;0:>=8G=>ABS;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— >A>7=0=85 F5==>AB8 D878G5A:>9 =0C:8 :0: <>1=>3> 8=AB@C<5=B0 ?>7=0=80
<8@0, >A=>2K @0728B80 B5E=>;>389, 206=59H59 A>AB02;ONI59 :C;LBC@K;

— @0728B85 =0CG=>9 ;N1>7=0B5;L=>AB8, 8=B5@5A0 : 8AA;54>20B5;LA:>9
450B5;L.=>ABS;

5) popmMupoBaHus KyJbTYPbI 3I0POBbS M SMOLMOHAJIBLHOI0 0JIArONOJIyYH AA:

— >A>7=0=85 F5==>AB8 157>?0A=>3> >1@070 687=8 2 A>2@5<5==><
B5E=>;>38G5A:>< <8@5, 206=>AB8 ?@028; 157>?0A=>3> ?>2545=80 =0
B@0=A?>@B5, =0 4>@>30E, A M;5:B@8G5A:8< 8 B5?;>2K< >1>@C4>20=85< 2
4><0H=8E CA;>280E;

— AD>@<8@>20==>ABL =02K:0 @5D;5:A88, ?@87=0=85 A2>53> ?@020 =0 >H81:C
8 B0:>3> 65 ?@020 C 4@C3>3> G5;>25:0;

6) TpPy10BOIr0 BOCIMTAHMS:

— 0:B82=>5 CGOAB85 2 @5H5=88 ?@0:B8G5A:8E 7040G (2 @O0<:0E A5<LS,
>1@07>20B5;L=>9 >@30=870F88, 3>@>40, :@00) B5E=>;>38G5A:>9 8 coumanbHOI
HaIMpaBJIECHHOCTHU, TPEOYIONIUX B TOM YHCII€ U (PU3UUECKUX 3HAHUM;

—8=B5@5A : 7@0:B8G5A:><C 87CG5=8N ?@>D5AA89, A2070==KE A D878:>9;

7) 3K0JI0TU4eCKOr0 BOCIIMTAHUSI:

— >@85=BOF80 =0 ?@8<5=5=85 D878G5A:8E 7=0=89 4;0 @5H5=80 7040G 2
>1;0AB8 >:@C60NI59 A@54K, ?;0=8@>20=80 ?>ABC?:>2 8 >F5=:8 8E 2>7<>6=KE
?7>A;54AB289 4;0 >:@C60NI59 A@54K;

— >A>7=0=85 3;>10;L=>3> E0@0:B5@0 M:>;>38G5A:8E ?@>1;5< 8 ?CB59 8E
@5H5=80;

8) ajanTanum K U3MEHSIOIUMCS YCJIOBUSAM COUMAJILHOM U IPUPOIHOM CpeIbl:

- 7>B@51=>ABL 2> 2708<>459AB288 ?@8 2K?>;=5=88 8AA;54>20=89 8 ?@>5:B>2
D878G5A:>9 =0?@02;5==>AB8, >B:@KB>ABL >?KBC 8 7=0=80< 4@C38E;

— >2KH5=85 C@>2=0 A2>59 :><?5B5=B=>AB8 G5@57 ?@0:B8G5A.CN
450B5:L=>ABL;

- >B@51=>ABL 2 D>@<8@>20=88 =>2KE 7=0=89, 2 B>< GB8A)5
D>@<C;8@>20BL 8458, ?>=0B80, 38?>B57K > D878G5A:8E >1J5:BOE 8 02;5=80E;



« — >A>7=0=85 45D8F8B>2 A>1AB25==KE 7=0=89 8 :><?5B5=B=>AB59 2 >1;0AB8
D878:8;

« — ?7:.0=8@>20=85 A2>53> @0728B8O 2 ?@8>1@5B5=88 =>2KE D878G5A:8E
7=0=89;

« — AB@5<;5=85 0=0;878@>20BL 8 2K0O2;0BL 2708<>A2078 ?@8@>4K, >115AB20 8
M:>=><8:8, 2 B>< G8A:5 A 8A?>;L7>20=85< D878G5A:8E 7=0=89;

« — >F5=:0 A2>8E 459AB289 A CGQB>< 2;80=80 =0 >:@C60NICN A@54C,
2>7<>6=KE 3:>10;L=KE ?>A;54AB289.

METAIIPEJMETHBIE PE3YJIBTATbHI

B pesynpTaTe oOCBOeHMsS mMporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIETo
oOpazoBanusi y oOyuaromierocs OyayT chOpMHUpPOBaHbI MeTampeaMeTHbIe pPe3yJbTaAThl,
BKJIIOUAIOIIUE TI03HABATENIbHbIE YHUBEPCAJIbHBIC Y4eOHBIC IEHCTBHS, KOMMYHHKAaTHBHBIC
YHUBeEpCallbHbIE YueOHbIE ICHCTBUS, PEryIsITHBHbIC YHUBEPCATbHBIC yUeOHbIE 1CHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jioruueckue J1ecTBUA

« BBISBISITH U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKNA OOBEKTOB (SIBIICHHN );

e YCTaHABIWBAaTh CYIICCTBEHHBIH TPHU3HAK  KJIACCU(PUKAIIMK, OCHOBAaHUS IS
00001IEHNs U CPABHEHUS;

e BBISBISTH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHS B pacCMaTPUBAEMBIX (haKTax, TAaHHBIX U
HAOJTIOICHUSX, OTHOCAIIUXCS K (PU3NIECKUM SIBIICHUSM;

e BBISBISTH NMPUYMHHO--CIICJICTBEHHBIC CBSI3U MPH U3YYCHUM (U3MYCCKUX SIBICHUU U
MPOIIECCOB, JIeJaTh BBIBOJBI C WCIHOJB30BAaHUEM JCHYKTUBHBIX M WHIIYKTUBHBIX
YMO3aKTIOUEHUH, BBIIBUTATh TUTIOTE3HI O B3aMMOCBSI3IX (PU3NUECKUX BEITUYHH;

¢ CaMOCTOSITEIBHO BBIOMpaTh CHOcOo0 pemeHus yueOHOW (u3Mueckol 3amauu
(cpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHUS, BHIOOpP Hamboyiee MOIXOSIIETO C
y4ETOM CaMOCTOSATEIHHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciienoBare/bCKHe e CTBUA:

e WCIOJIB30BAaTh BOMPOCH! KaK UCCIENOBATEILCKIUI HHCTPYMEHT MO3HAHUS;

e TPOBOAUTH TO CaMOCTOSTEIIBHO COCTaBICHHOMY IUTAHY OTBIT, HECIOXKHBIN
(bu3HYeCKH SKCIEPUMEHT, HEOOJIbIIIOE HCCIIeI0OBaHNEe (DU3UIECKOTO SBICHUS;

e OIICHWBATh HA MPUMEHUMOCTHh M JOCTOBEPHOCTHh MH(GOPMAIIHNIO, TTOJYICHHYIO B XOJI€
WCCIICTIOBAHUS WU DKCIIEPUMCHTA,;

e CaMOCTOSITETLHO (OPMYyAUPOBAaTH O0OOMIEHWS ¥ BBIBOABI IO pe3yibTaTam
MPOBEIEHHOTO HAOIIOACHHUSI, OTIBITA, UCCIEIOBAHMS;

e TPOTHO3UPOBATH BO3MOXKHOE JAJIbHEWIIIeE pa3BUTHE (U3HUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MPEATNOI0KEHHS 00 MX PA3BUTHHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pa6ora c undpopmanmeii:

e TPHUMEHSTh PA3IUYHBIE METO/bI, HHCTPYMEHTHI W 3ampOChl MPHU TOUCKE W OTOOpE

uH(OPMAITH WA JAaHHBIX C Y4ETOM MPEUIOKEHHON yueOHOW PU3nUuecKo 3a/1auu;



aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UH(OPMALIUIO PA3TUYHBIX
BUJIOB M (JOPM TPEICTABIICHNUS,

CaMOCTOSITEILHO BBIOMpaTh ONTUMANIbHYIO (DOpPMY MpeAcTaBieHUs MHPOpPMALMKU U
WTIOCTPUPOBATh PEUIAEMbl€ 33/1a4d HECIIOKHBIMU CXE€MaMHM, JuarpaMMamH, WHON
rpaduKoi U UX KOMOMHAIUSIMHU.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC yUeOHbIE 1€l CTBHSA:

B XOJle OOCyXJeHHs ydeOHOro Marepuasa, pe3yJbTaTOB JIa0OpaTOpPHBIX paboOT U
MIPOEKTOB 3a7[aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBbI M BHICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEICHNE 3a/1a4l U ToepKaHue 0J1arokenaTeIbHOCTH O0IIEeHNS;
COTIOCTAaBJIATh CBOM CYXICHHS C CYXKICHHSIMH JPYIMX YYaCTHUKOB JHANOra,
OOHApYKMBATh Pa3IMuMe M CXOJCTBO MO3UIINH;

BBIPaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCHMECHHBIX TEKCTaX;

NyONMMYHO  TIPEJICTaBISATH  PE3YNBTAThl  BBIMOJTHCHHOTO  (PU3UYECKOTO  OIBITA
(9KCTIEpUMEHTa, UCCIIEIOBAHMSI, TPOCKTA);

MOHUMAaTh W UCIOJB30BaTh MPEUMYIIECTBA KOMaHAHOW M WHAUBUIYATHLHON PabOTHI
IPU pElIEHUU KOHKPETHON (PU3NUECKON TPOOIEeMBbI;

NPUHUMATh 1M COBMECTHOW JEATEIhbHOCTH, OPTaHW30BHIBATH JCHCTBUS IO €€
JOCTI)KEHUIO: PacTIpEeNsiTh PO, OOCYKAATh MPOLECCHl U PE3YNIbTaThl COBMECTHOM
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTHOJICH;

BBITIOJHATH CBOIO 4YacTh palOOThHI, JOCTUTAas KAuyeCTBEHHOTO pPe3yibTaTra IO CBOEMY
HAIPaBJICHUIO ¥ KOOPAWHUPYS CBOU JCHCTBUS C APYTHUMH YICHAMU KOMAaH]IbI;
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOMMHA TPOAYKT TIO KPUTEPHUSM,
CaMOCTOSITEIHHO C(POPMYIIMPOBAHHBIM y4ACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHble yHUBepcaJbHbIE YUeOHbIE NeiicCTBUS

Camoopranusanus:

BBISIBJISITh NPOOJIEMBl B JKU3HEHHBIX W YYEOHBIX CHUTYyalUsAX, TPEOYIOIIUX JUIs
pelieHust PU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AAaX MPHUHATHS pelIeHUd (MHAMBUIYAIBHOE,
MPUHATUE PEUIEHUS B TpyMIe, NPUHIATHE PEIICHUIN TPYIIOn);

CaMOCTOSITEIBHO COCTaBJSITh AJTOPUTM pelieHus (U3MYECKON 3alauv WM IUlaHa
UCCIIEIOBAHUS C YYETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH NPEIaracMble BApUAHTHI PEILICHUN;

JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SJMOLMOHAJIbHBIA HHTEJJICKT:

JIaBaTh A/ICKBATHYIO OLICHKY CUTYallUH U NpeyiaraTh IJ1aH €€ U3MEHECHHUS;

OOBSCHATh MNPUYMHBI JOCTHKEHUS (HEIOCTH)KEHMS) PpE3yJbTATOB JI€SITEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE€ B X0 BBIOJHEHUS (PU3UUYECKOTO
UCCIIEOBAaHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHHUBIIUXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILINUX TPYAHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YNbTATA LIENIA U YCIOBUSM;



CTaBUTH ce€0s1 Ha MECTO APYroTo YEJIOBEKA B XOJI€ CIIOpA WU JUCKYCCHH HA HAYYHYIO
TEeMy, TOHUMAaTh MOTUBbI, HAMEPEHUS U JOTUKY IPYroro;

NpU3HaBaTh CBOE MPAaBO Ha OIMIMOKY NpH pelleHHH (PU3MYeCKUuX 3aJad Wi B
YTBEPKIEHUSAX HAa HAYYHbIE TEMbI U TAKOE K€ MPaBO APYIOro.

HNPEAMETHBIE PE3YJIBTATHI

K kxoH1y oOyueHus B 7 kJjacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXaTb CPOPMUPOBAHHOCTh y 00YHAIOLIUXCS YMEHUM:

UCIOJIb30BaTh MOHATUA: (U3MYECKME M XUMHUYECKUE SABJICHUs, HaOII0JeHHE,
HKCIIEPUMEHT, MOJEJb, TUIIOTE3d, EIMHULIBI (PU3NYECKUX BEJIIUYUH, aTOM, MOJEKYJa,
arperaTHble€ COCTOSIHMS BelllecTBa (TBEPHAOE, XKUAKOE, ra3000pa3HOE), MEXAaHUYECKOE
JIBUKEHUE  (PaBHOMEPHOE, HEpPAaBHOMEPHOE, MPSIMOJUHEHHOE), TpPaeKTOpus,
paBHOJEIcTBYIOIIas cwia, aeopmanus (ymnpyras, IUIacTUYEcKasi), HEBECOMOCT,
COOOIIAOIIHEC COCYIBI;

paznuuath  sABIeHHS (Auddy3us, TEIOBOE JBUXKCHHE YacTHUI[  BEIIeCTBa,
pPaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBUKEHUE, UHEPLUS, B3aUMOICUCTBHE TEIl,
paBHOBECHE TBEPIBIX TEJN C 3aKPEIUIEHHOM OChIO BpAalCHUs, Iepenaya HaBIICHUS
TBEPABIMU TeJIaMH, KUAKOCTAMHU U Ta3zamMu, aTMOC(epHOE JTaBjeHHUE, MIaBaHUE Tell,
MPEBPALIEHUSI MEXAHUYECKON YHEPTUH) MO OMMCAHUIO UX XAPAKTEPHBIX CBOICTB U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKPYKAIOIIEM MUPE,
B TOM 4Hciie (pU3MYecKue SIBJICHUS B MPUPOJE: MPUMEPHI ABMXKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEKHMBOM INPUPOJE, ACUCTBHUE CUJIbI TPEHHUS B IPUPOJE U
TEXHHUKE, BIMSHUE aTMOC(PEpPHOro [aBJIEHUS Ha >KMBOM OpraHu3M, IUIaBaHHE pbIO,
phIYaru B TEJE YEIOBEKa, IPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHU) (PU3NYECKUX SIBJICHUN;

OINMCHIBATh U3YUEHHBIE CBOMCTBA TE U (DU3UUECKHUE SABJICHUS, UCIIONb3Ys (PU3HUECKHIE
BEIMYMHBI (Macca, 00BEM, TJIOTHOCTh BEIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEAHSA
CKOpOCTh, CHJIa YIPYrOCTH, CHJIa TSDKECTH, BEC Tela, Cuja TPEHUs, AaBJICHHE
(TBEpIOro Tena, KUAKOCTH, raza), BBITAIKUBAIOIIAs CHJIa, MEXaHUueckas paborta,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(D(PUIMEHT TMOJE3HOTO JIEUCTBUS
MEXaHU3MOB, KHHETUYECKasi U NMOTEHUUAJIbHAS SHEPrus), NP ONUCAHUU MPABHIBHO
TPakTOBaThb (PU3MYECKUH CMBICI HCHOJb3YEMbIX BEIMYHMH, WX OOO3HAYEHUs U
€IUHULIBl (PU3NYECKUX BEIUYHMH, HAXOAUTh (OPMYJbl, CBSA3BIBAIOIINE JIaHHYIO
(U3HYECKYI0 BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTh TIpapUKH H3y4EHHBIX
3aBUCUMOCTEN (PU3UUECKUX BEIHYNH;

XapakTepu3oBaTh CBOMCTBA Tel, (DU3MUECKHUE SBJICHUA W NPOLECCHI, HCIOJb3YS
IpaBWIa CIOKEHUs CHJI (BOJb OAHOW MpsiMOM), 3akoH ['yka, 3akoH Ilackais, 3aKoH
ApxuMena, NpaBUJIO paBHOBecUs pblyara (0J0Ka), «30J10TO€ MPABUIIO» MEXAHHUKH,
3aKOH COXpaHEHHMs MEXAHWUYECKOM SHEpru, NpH O3TOM [aBaTh CIOBECHYIO
(bOpMyYIHpPOBKY 3aKOHA U 3aIIUCHIBATh €0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKHUE SIBJIICHUS, MPOLECCHl M CBOICTBA TEN, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BbISABIATh IPUUYMUHHO -



-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH O0OBSICHEHHE U3 1—2 JOTUYECKUX IIaroB ¢ OMOpOW Ha
1-2 uW3y4YeHHBIX CBOWMCTBA (PU3NYECKUX SABJICHUN, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3ajaud B 1—2 [eHCTBHS, HCIONB3YS 3aKOHBI U (POPMYIIbL,
CBSI3bIBAIOIIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBUSA 3aJayu
3alUChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIUYUHBI B (POPMYIBI U
MPOBOJUTH Pacu€rbl, HAXOJUTh CIPABOYHbIE JAaHHbIE, HEOOXOAUMBbIE ISl PEHICHUS
3aJa4, OI[EHUBATh PEATHUCTUYHOCTb MOJY4eHHON (DU3NUECKON BEIMYNHBI;
pacrno3HaBaTh MPOOJIEMBbl, KOTOpPbIE MOKHO PELIUTh MPU MOMOIIUA (PUINYECKUX
METOJIOB, B ONMCAaHUU HCCIEAOBAaHUS BBIIEIATh MPOBEPSEMOE MPEANOI0KEHHE
(runote3y), pa3nuyaTh W HMHTEPIPETHPOBATH MOJYYEHHBIA pPE3yJbTaT, HAXOAMUTh
OLIMOKH B XO/I€ OMBITA, A€TaTh BEIBO/BI IO €r0 pe3yJbTaTaM;

MPOBOJUTH OMBITHI O HAOMIOAEHUIO (PU3HYECKUX SBJICHUN WM (U3HMUECKHX CBOMCTB
Ten: (OpMYIMPOBATH MPOBEPSIEMbIE MPEANOJIOXKEHHs, COOMparb YCTaHOBKY U3
NPEI0KEHHOTO 000PYyI0BaHUs, 3aMKUCHIBATH XOJ1 ONBITA U (DOPMYJIUPOBATH BBIBOIBI;
BBINIOJIHATH MPSAMbIE U3MEPEHMS PACCTOSHUSI, BDEMEHH, MAcChl Tena, 00bEMa, CUITbI U
TEMIIEpPaTypbl C UCIOJIb30BAHUEM AHAIOTOBBIX M LUU(POBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHMs NPUOOPOB C YUETOM 33JaHHOU a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUM;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHON (PU3MUECKON BEIMYUHBI OT JPYToi C
UCIOJIb30BAaHUEM  NPSIMBIX ~ HM3MEpPEHU  (3aBUCUMOCTM  MYTH  PABHOMEPHO
JBUKYILETOCS TeJla OT BPEMEHH JBHKEHUS Tella, CUJIbl TPEHUSI CKOJIbKEHUSI OT Beca
Tena, KayecTBa OOpaOOTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIbI TPEHUS OT
IUIOIIAAN COMPUKOCHOBEHHUS TEJ, CHJIBI YIPYTrOCTH OT YAJUHEHUS MpPY>KHUHBI,
BBITAJIKUBAIOLIEH CUJIBI OT OOBEMA MOrPYKEHHOM 4YacTH Telna U OT IUIOTHOCTH
KUAKOCTH, €€ HEe3aBHUCHUMOCTH OT IUIOTHOCTU Tejla, OT TIJyOMHBI, Ha KOTOPYIO
NOTPY>KEHO TEJO, YCIOBUM IJIaBaHUA Tel, YCIOBUM PAaBHOBECHs phluara U OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHUU Y4YEOHOTO HCCIEIOBaHUS, COOMpaTb YCTaHOBKY H
BBINIOJIHATh M3MEPEHUs, Clenys MPeIoKEeHHOMY IUIaHy, (UKCUPOBATh PE3YJbTaThbl
MOJIYYEHHON 3aBHUCHUMOCTH (PU3WYECKHX BEIMYHMH B BHUJE NMPEIOKEHHBIX TAOIULl U
rpauKoB, J1eJaTh BBIBOJIbI MO PE3yJbTaTaM UCCIIEI0OBAHNUS;

MPOBOJUTh KOCBEHHBIE H3MEPEHMS (PU3NYECKUX BEIWYMH (IJIOTHOCTh BEIIECTBA
XKUAKOCTH M TBEPAOrOo TENa, CHJIa TPEHUS CKOJNBXKEHHS, [JaBICHHE BO31yXa,
BBITAJIKUBAIOIIAsl CUJa, JEHCTBYIOLAs Ha TMOrPYyKEHHOE B JKUIKOCTh TEO,
KO3(DPUIIMEHT MOJIE3HOTO JEHUCTBUS MPOCTHIX MEXAHU3MOB), CIIENys MPEII0KEHHON
WHCTPYKIMU: TpPU  BBIINOJHEHUHM M3MEPEHUIl coOMpaTh HKCIEPUMEHTAIbHYIO
YCTAaHOBKY U BBIYMCIIATh 3HAYEHUE UCKOMOU BEIIMYUHBI;

coOnrofarh TMpaBuja TEXHUKM Oe3omacHoCcTH Npu  padore ¢ 1abopaTopHBIM
000pyI0BaHKEM;

yKa3bIBaTb NPUHIMUIBL AEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIIUECS COCY/IbI, OapOMETp, pblYar, MOJBUKHBIN 1
HENOJIBU)KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepu30BaThb MPUHUUIBI ACUCTBUS H3YYEHHBIX NPUOOPOB MU TEXHUYECKHX
YCTPOUCTB C OMOPOWM Ha WX OMHUCaHUsl (B TOM YHUCIE: MOAMIMIHUKHU, YCTPOHUCTBO
BOJIOIIPOBOJIA, TMAPABINYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoc,



apeoMeTp), MCIOJIb3ysl 3HAHUSI O CBOMCTBAaX (DU3MUECKUX SIBJICHUN M HEOOXOJIUMBbIE
¢bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMALMIO O TpPHUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUsT (PU3MYECKUX 3HAHWM B MOBCEIHEBHOM >KM3HM Ji1 OOecrnedeHus
0€30MacCHOCTU MpU OOpalleHuu C MNpuOOpaMHU M TEXHUYECKHMMH YCTpPOMCTBamH,
COXPAaHEHUsS 3J0pPOBbS M COOJIOJEHHUS HOPM SKOJOTMYECKOro TMOBEACHUS B
OKPYXKAIOIIEN CpeLIE;

OCYILIECTBIIATh OTOOp MCTOYHUKOB HH(popmanuu B HHTEpHETE B COOTBETCTBUU C
3aJaHHBIM IIOMCKOBBIM 3alpOCOM, HAa OCHOBE MMEIOIIMNXCS 3HAaHUU M IyTEM
CpPaBHEHHUS pAa3jIMYHbIX HMCTOYHMKOB BBIIEIATh HH(POPMALIMIO, KOTOpAas SBIAETCS
MPOTUBOPEUNBOM MM MOKET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BaTh TPU  BBINOJHEHHH Y4YEOHBIX 33JaHUl  HAYYHO--TIONMYJISPHYIO
aUTepaTypy (QU3NYECKOro COAEpKaHHs, CIOPABOYHBIE MaTepHallbl, PECYpPChl CETU
WUutepHer, BiageTh MNpuUéMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
UH(pOpMAIMU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIEC KPATKHE MHChMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
MCTOYHUKOB UH(pOpMAIMK (HU3UUECKOTO COAEPKAHUS, B TOM YUCIE MyOJUYHO J€TIaTh
KpaTKHe COOOUIEHUS O pe3yibTaTaxX MPOEKTOB WIH YYEOHBIX UCCIEIOBAHUN, TPU 3TOM
IrPaMOTHO HCIOJb30BaTh MW3YYEHHBIM TMOHATHUMHBIA ammapar Kypca (U3HKH,
CONPOBOXIATh BBICTYIUIEHUE ITPE3EHTALUEH;

P BBINIOJIHEHUU Y4EOHBIX MMPOEKTOB U UCCIENOBAHUN paclpeensiTh 00s3aHHOCTH B
rpynrne B COOTBETCTBUM C MOCTABIEHHBIMH 3aJadyaMU, CIEIUTh 3a BBINOJHEHHEM
IJlaHa JEHCTBUM, aJE€KBATHO OLIEHWBaThb COOCTBEHHBIM BKJAJ B JEATEIbHOCTb
IpyHIbl, BBICTpaMBaTh KOMMYHUKAaTHBHOE B3aUMOJCHCTBHUE, YUHMTBIBAI MHEHHE

OKPYKAIOIIHX.

K kxoHiy oOyuenus B 8 kjiacce npeaMeTHble pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXaTb CPOPMUPOBAHHOCTh y 00YHAIOLINUXCS YMEHUM:

MCITOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHUSI BEIECTBA, KPUCTAUIMUECKHME U aMOp(HbIEC Tena,
HACBIIIEHHBIN U HEHACBIIEHHBIN I1ap, BIAXHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPECHHSIA
DHEPIUsl, TETUIOBOW JABUTATENb, dJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsll, DIEKTPUUECKOE
I0JIe, NMPOBOAHUKU M JUAJIEKTPUKH, MOCTOSHHBIA AJIEKTPUYECKUN TOK, MAarHUTHOE
T0JIE;

pa3nuyarh SBIEHUS (TEIJIOBOE PACHIMPEHHUE M CiKaTue, TEeIulonepeaaya, TEIIoBOe
PaBHOBECHE, CMA4YMBAHWE, KANWULAPHBIC SBJICHUS, WCIIAPEHUE, KOHICHCALNs,
IUIaBJICHWE,  KpUcCTaluiM3auusi  (OTBEpAEBaHUE),  KUIIEHUE,  Terulonepeaaya
(TETIOMPOBOIHOCTh, KOHBEKIUS, M3IY4YEHHUE), AJIEKTPU3aLUs Tel, B3aUMOJCHCTBHE
3apsAIOB, AEHUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHME, B3aWUMOJCHCTBUE
MAarHuTOB, JIEVCTBUE MArHWTHOIO IOJS HAa MPOBOAHUK C TOKOM, JJIEKTPOMArHUTHAas
UHIYKIMS) 1O ONHCAaHUK HMX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PM3MUECKUX SIBICHHN B OKPYXAIOLIEM MHpE,
B TOM 4YuCl€ (PU3NYECKUE SBJICHUS B NPHUPOJE: MOBEPXHOCTHOE HATSKEHUE U
KalWUISIPHBIE SABJIECHUS B TNPUPOAE, KPUCTALUIBI B Ipupoxae, usnydeHue CoiHia,



3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUUYECKHE SABIIEHUA B arMocdepe, DdSIEeKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJiH, Apeid MOoIt0COB, POJIb MATrHUTHOTO TOJISI ISl JKM3HU Ha
3emiie, MOJSIPHOE CUSHHE, IPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 337ja4y B Y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIEC CBOMCTBA (MPU3HAKU) (PU3UYECKUX SIBJICHU;

OINKCHIBATh N3YUYEHHBIE CBOMCTBA TE U (PU3UUECKHUE ABICHUS, UCIIONb3Ys (HU3HUECKHE
BEIMYMHBI (TEMIeparypa, BHYTPEHHSS SHEPIHs, KOJMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh  BEILECTBA, Y/AENbHAas TEIJIoTa I[UIABJIEHUS, VJeJdbHas TeIUloTa
napooOpazoBaHusl, yAellbHAs TEIJIOTa CrOpaHusl TOIUIMBA, KOA((UIMEHT MOJIEe3HOTO
JEICTBUSL TEIUIOBOM MAIIWHBI, OTHOCUTENbHAS BIAXHOCTb BO3AYXa, AJIEKTPHUUECKUN
3aps], CHJIa TOKa, DJEKTPUYECKOE HaIpsyKEeHUEe, COMPOTUBIECHUE MPOBOJIHUKA,
yIIeTbHOE CONPOTHUBIIEHWE BEUIECTBA, padOTa MU MOIIHOCTH AJIEKTPHUUECKOTO TOKA),
IPU ONMCAaHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI MCHOJIb3yEMbIX BEJMUMH,
0003HAaYEeHUS] U €IMHULIBI (PU3UYECKUX BEIUYHMH, HAXOIUTh (OPMYIIbI, CBS3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMHU, CTPOUTh TpaPuKu
M3YYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBA TeN, (DU3UUECKUE SIBICHUA W MPOLECCHI, HCIONb3YS
OCHOBHBIE TOJIOXKEHUS MOJIEKYJISAPHO--KMHETUYECKOW TEOPUH CTPOEHUsS BEIIECTBA,
OPUHIMI CYNEpHo3UlUd ToJjiel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsiga, 3akoH Oma A yyacTka menu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHus
SHEPruM, NPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alHUCBhIBaTh €ro
MaTEeMaTHYECKOE BBIPAKEHUE;

OOBSCHATh (PU3MYECKHUE MPOLIECCHl M CBOICTBA TEJl, B TOM YHUCIE M B KOHTEKCTE
CUTYyalui MPaKTUKO-OPUEH THPOBAHHOTO Xapakrepa: BBISIBJISITH
NPUYUHHO-CIIEICTBEHHbBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKHUX IIAroB C
onopoil Ha 1—2 M3Y4YEeHHBIX CBOMCTBAa (PU3NYECKUX SIBIICHUH, (PU3NYECKUX 3aKOHOB
VI 3aKOHOMEPHOCTEH;

pemiatb pacy€rHble 3a1aud B 2—3 JEWUCTBHSI, HCIOJb3YS 3aKOHBI U (POPMYIIbI,
CBSI3bIBAIOIIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3a7add
3aMKChIBATh KPATKOE YCJIOBHE, BBIABIATh HEIOCTATOK JAHHBIX JUISl PELICHUS 3a/ayH,
BBIOMPATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE JUIsl €€ PEIIeHHs], IPOBOJUTh PACUETHI
M CpaBHUBATh IIOJYYEHHOE 3HayeHUE (PU3NYECKONM BEJIMYMHBI C H3BECTHBIMU
JAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEUIUTh MpU NOMOUIM (PU3UUECKUX
METOJIOB,  HMCIOJIb3ysl ~ ONHMCAaHUE  HWCCIEAOBAaHMS,  BBIAEIATH  MPOBEPSIEMOE
MPEAINONIOKEHNE, OLEHUBATh IMPABUIBHOCTh MOPSAKA IMPOBEACHUS HCCIEI0BAHNUA,
JIeJIaTh BBIBO/IbI;

IPOBOJUTH OIBITHI O HAOMIOACHUIO (PU3HUYECKUX SIBJCHUN WM (PU3HUYECKHX CBOMCTB
Ten (KanwUIspHbIE SIBICHMS, 3aBUCMMOCTb JABJIEHHS BO3[AyXa OT €ro oObéMma,
TEMIIEpaTypbl, CKOPOCTH IMpPOILIECCA OCThIBAHWSA M HArpe€BaHUs NHPU HM3IYYEHUU OT
[BETa M3ydaroulell (morioujaroiei) NoOBEpXHOCTH, CKOPOCTh UCHApEeHHs] BOABI OT
TEMIIEpaTypbl JKAJKOCTH M IUION[QAM €€ TOBEPXHOCTH, DJIEKTpU3alus Tel |
B3aMMO/JICHCTBUE DJIEKTPUUECKUX 3apSA0B, B3aUMOJEHUCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaJIM3allisl MAarHUTHBIX II0JE€H IOCTOSHHBIX MAarHUTOB, IEWCTBHUS MarHUTHOTO



NnoJis Ha MPOBOJHUK C TOKOM, CBOMCTBa  3JIGKTPOMAarHuTa, CBOMCTBA
AIIEKTPOABUTATENSl  IOCTOSHHOTO  TOKA): bopMynupoBaTh  MpPOBEpsieMble
NPENNONIOKEHUs,, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOro  000pyJOBaHUS,
OIKCHIBATH XO/JI ONbITA U (HOPMYIUPOBATH BHIBOJIbL;

BBINIOJIHATD MPAMbBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BJIAXXKHOCTH BO3/AYXa,
CWJIbl TOKA, HANpSIKEHUS C HUCHOJb30BAaHHEM aHAJIOTOBBIX MPUOOPOB M JaTYUKOB
(bu3MYeCKUX BEJIMYUH, CPAaBHUBATH PE3YJIbTaThl M3MEPEHUN C Y4YETOM 3aJaHHOM
a0COJIFOTHOM MOTPELIHOCTH;

MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTU OJTHOM (DU3UYECKON BEIIMYUHBI OT JPYTOH C
MCIOJIb30BAHUEM TPSAMbBIX U3MEPEHHI (3aBUCMMOCTb CONPOTUBIIEHUSI TPOBOJHUKA OT
€ro JUIMHbI, TUIOUIaJH1 MONEPEYHOI0 CEUYECHUS U YIEIbHOTO COMPOTUBIICHUS BEIECTBA
IPOBOJHUKA, CHJIBI TOKA, WAYIIET0 4Yepe3 IMPOBOJHUK, OT HANpSIKEHUS Ha
MPOBOJHUKE, HCCIEAOBAaHUE IMOCIEIOBATEIBHOTO W MapajlieIbHOTO COEAMHEHUMN
MPOBOJHUKOB): IUJIAHUPOBATh HCCIEAOBAHUE, COOMpPAThb YCTAHOBKY M BBIMIOJIHSTH
U3MEpEHUs, Cleays NMPeAJIO)KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl MOTYYEHHON
3aBUCUMOCTM B BHUJAE Ta0nul W TpaduKoB, [AeidaTh BBIBOJABI IO pe3yjibTaTam
UCCIIEIOBAHUS;

MIPOBOJUTh KOCBEHHbIE U3MEPEHUS (PU3NYECKHX BEIWYUH (yIenbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTUBIIEHUE MPOBOAHNKA, Pa00Ta U MOIIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAaHUPOBATh HM3MEpEHUs, CcoOUMpaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY, Cleays
MPEI0KEHHON UHCTPYKIIMH, U BBIYUCIIATh 3HAUEHUE BEIMYMHBI;

coOnofarh TMpaBuja TEXHUKM Oe3omacHocTH Npu  padore ¢ 1adopaTopHBIM
000py0BaHKEM;

XapaKkTepu30BaTh NPHUHIMIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOICTB C OMOPOM Ha MX ONMCAaHUA (B TOM YHUCIE: CUCTEMa OTOIJIEHUS IOMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIEPMETP, BOJBTMETP, CUETUHUK DIEKTPUUECKON
DHEPTUH, DIJIEKTPOOCBETUTENbHBIE NPUOOPHI, HarpeBaTelibHbIe 3IEKTPONPUOOPHI
(mpuMepsl), BIAEKTPUYECKUE MPEAOXPAHUTENHN, SIEKTPOMATHUT, 3JIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa), HMCIOJb3Yysd 3HAHUS O CBOWCTBAX (PU3WYECKUX SIBICHUH U
HE00X0IMMbIE (PU3HYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTENbHbIE MPUOOPHI IO
CXEMaM M CXEMaTHU4YHbIM pPUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETP, JABUTaTeIb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOIN, PEeOCTaT), COCTaBISATh
CXEMBI AJEKTPUUECKUX LIeNel C MOCIeA0BATENbHBIM U MApaJIEIbHBIM COEIMHEHUEM
AJIIEMEHTOB, Pa3JIN4as YCIOBHbIE 0003HAYEHHUS 3JIEMEHTOB JIEKTPUY €CKUX LIETIEH;
NPUBOJUTH TPUMEPHl (HAXOIUTh HMHPOPMALMIO O TNpHUMEpPax) NPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MYECKUX 3HAHWI B IMOBCEJHEBHOM >KU3HM I OOEcredeHus
0€30MacHOCTU MpU OOpalieHuu C NpuOOpaMH M TEXHUYECKHMMH YCTpPOMCTBaMH,
COXPAHEHUS 3J0pPOBbS M COOJIOJECHHUS HOPM SKOJOTMYECKOrO TMOBEACHUS B
OKpYKarollleu cpeae;

OCYILIECTBIIATh TMOMCK HH(pOpMaMu (U3HUECKOro coaepkaHus B MHTepHere, Ha
OCHOBE HUMEIOIINUXCSA 3HAHUA U MYTEM CPAaBHEHUS JOMOJIHUTEIbHBIX HCTOYHUKOB
BBICTISATh MH(POPMALMIO, KOTOpas SBISETCS MNPOTHBOPEYMBOM WA MOXKET OBITh
HEJIOCTOBEPHO;



UCIIOJIb30BaTh MPHU  BBIMOJHEHUHM  Y4YEOHBIX 3aJaHUM  HAayYHO--TIOMYJISPHYIO
auTEpaTypy (PU3MYECKOTO COJIEp)KAaHMs, CIPABOYHBIE MaTepHalibl, PECYpPChl CETH
NuTepuer, Bianerb mnpuéMaMu KOHCHEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus
nH(popMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbBIE MHCHMEHHBIE W KpPAaTKUE YCTHbIE COOOUIeHUs, 00001as
nH(pOpMaIMIO U3 HECKOJbKUX HUCTOYHUKOB (DPM3HMYECKOTO COJACPIKaHMs, B TOM UYUCIIE
NyOJUYHO  MPENCTaBIATh  Pe3yabTaThl MPOEKTHONW WM  UCCIEI0BATEIbCKOU
JEATENBHOCTH, IIPU ITOM I'PAMOTHO MCHOJIb30BATh U3YYCHHBIN MMOHATUMHBIA anmapar
Kypca (pU3uKH, COMPOBOKAATh BEICTYIIJICHUE TP €3EHTALIUECH;

IPU BBIMOJHEHUM Y4YEOHBIX MPOEKTOB M HCCICIOBAHUN (PU3NUECKUX MPOIECCOB
pacnpeaensTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJjauaMu,
CIEIUTHh 3a BBINOJIHEHUEM IUIaHA JCUCTBUM M KOPPEKTUPOBATH €ro, aJIeKBAaTHO
OLICHMBaTh  COOCTBEHHBIM BKJaJ B  JEATEIBHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, TTPOSIBIISISi TOTOBHOCTH pa3peiath KOH(JIUKTHI.

K kxoH1y oOyueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXaTb CPOPMUPOBAHHOCTh y 00YHaAIOLIUXCS YMEHU:

UCIOJIb30BaTh TMOHATHS: CHUCTEMa OTcu€ra, MaTepuajibHas TOYKa, TPAaEeKTOpHs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOT0 JBMXKEHUs, Aedopmalius (yrnpyras, IacTuieckas),
TpPEeHHE, LIEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTb M NEPErpy3KH, LEHTP
TSKECTH, A0COMIOTHO TBEPJAOE TENO, LIEHTP TSXKECTH TBEPAOIO TeEla, PaBHOBECHE,
MEXaHWYecKHe KoyjebaHus U  BOJIHBI, 3BYK, UWH(QPa3ByK U  YIbTPa3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IIKANa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
JAIbHO30PKOCTh, CIEKTPhl MCIYCKaHUsA W MOMIouieHus, anb(da-, Oera- u ramma-
U3ITy4€HUS, U30TOMBI, /IEpHAs SHEPreTHKA;

pa3iauyarh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE IBUIKEHUE,
PaBHOYCKOPEHHOE  HpPSIMOJMHENHOE  JBUXKEHHE, CBOOOJHOE  MAJEHUe  Tell,
pPaBHOMEPHOE JBWKEHUE II0 OKPYKHOCTH, B3aUMOJICHCTBUE TE€J, PEAKTUBHOE
JIBUKEHHE, KOJeOaTeIbHOE ABMKEHUE (3aTyXarollue W BBIHYXKICHHBIE KOJEOaHMUs ),
pPE30HAHC,  BOJHOBOE  [JBUJKCHHME,  OTPAXEHUE  3BYKA,  MPAMOJIMHEHHOE
pacrpocTpaHeHuEe, OTPAKEHUE U IPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaKE€HHE CBETA, PA3JIOKEHUE OEOro CBETa B CHEKTP U CIOKEHHUE CHEKTPAIbHBIX
L[BETOB, JMCIEPCUS CBETA, €CTECTBEHHAas paJuOaKTUBHOCTb, BO3HMKHOBEHUE
JMHENYATOro CIEKTpa M3JIY4EHHs) MO0 OMHCAHMIO MX XaApPaKTEPHBIX CBOMCTB MU HA
OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBIEHUE M3YYEHHBIX (DU3MUECKUX SABJICHUN B OKPYKAIOIIEM MHpE
(B TOM uucne (pU3MYECKUE SIBIICHHS B MPUPOJE: NPWIUBBI U OTIUBBI, JBHKCHHE
mwiaHer CoOJHEYHOM CHCTEMBbl, PEAKTUBHOE JIBUKEHHE JKHUBBIX OPraHU3MOB,
BOCIPUSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSACEHHE, CEHCMHYECKHE BOJIHBI, LIYHAMH,
9X0, I[BE€Ta TeJ, ONTHUYECKUE SBICHUA B NpHUPOAE, OUOJOIMYECKOE JEHCTBHE
BUJUMOTO, YJIbTPA(PHOIETOBOTO M PEHTIEHOBCKOTO W3IYyYEHUN, €CTECTBEHHBII
pPaZIMOaKTUBHBIA (POH, KOCMHUYECKHUE JIYyYH, PAJAMOAKTHUBHOE H3JY4YEHHE MPUPOTHBIX
MUHEPAJIOB, ACHCTBUE paJMOAKTUBHBIX U3JIYYEHH HAa OPraHU3M Y€JlIO0BEKa), PU 3TOM
NEPEBOJUTh NMPAKTUYECKYIO 3a/lauy B Y4E€OHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) PU3NYECKUX SBIICHUN;



OIMCHIBATh U3YUYEHHBIE CBOMCTBA TE U (DU3UUECKHUE SABJICHUS, UCIIONb3Ys (PU3HUECKHE
BEJTMYUHBI (CpEIHsST U MTHOBEHHAs] CKOPOCTh TeJla MPU HEPaAaBHOMEPHOM JIBUKEHUH,
YCKOpEHUE, MepeMelieHne, NyTh, yrioBas CKOPOCTh, CUJIa TPEHUs, CUJa YIPYTOCTH,
CHJIa TSXKECTU, YCKOPEHUE CBOOOJIHOTO MaJE€HHUs, BEC TeJla, UMIYJbC TEIa, UMITYJIbC
CHJIbI, MEXaHUUYECKasi padoTa U MOIIHOCTb, MOTEHLIUATIbHASL SHEPTHUS TeJa, MOAHITOTO
HaJ| TIOBEPXHOCTHIO 3€MJIM, TMOTCHIHAIbHAsg DJHEPrus  CXKaTOM  MPYKUHBI,
KUHETUYECKass DSHEprusi, IMOJIHAg MEXaHW4yecKass JHeprusi, Nepuoj M 4YacToTa
KOJIeOaHUW, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA,
MOKa3areiab MPEIOMJIEHUS Cpenabl), NpH ONUCAHUM MPaBUIBHO TPAKTOBATh
(bUBUYECKUIM CMBICT UCIIOIb3yEeMbIX BEJIMYMH, 0003HAYEHUSI U €IUHUITBI (PU3NUECKUX
BEJIMYUH, HAXOJIUTh (OPMYIIbI, CBS3BIBAIOIINUE JAHHYIO (PU3UYECKYIO0 BEJIMYHUHY C
JPYTUMH BEJIMYMHAMH, CTPOUTH TpapUKU H3YYCHHBIX 3aBHUCUMOCTEH (U3UYECKUX
BEJINYUH;

XapaKkTepu30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIOJIb3Ysl 3aKOH
COXPAHEHHUS SHEPIHH, 3aKOH BCEMUPHOrO TATOTEHMS, MPUHLIMI CYMEPIIO3UIIMHU CHJ,
MPUHUMUII OTHOCUTENbHOCTH [ amuies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHbl OTPAXEHUS W TMPEIOMJIEHUS CBETa, 3aKOHbl COXPAHEHUS
3apsA0BOTO M MAacCOBOTO YHCEN MpH SACPHBIX pEaklUMsIX, MpU 3TOM JaBaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3alMCHIBATH €r0 MAaTEMaTHUYE€CKOE BbIPAKECHHUE;
OOBACHATh (PU3MYECKHE MPOILIECCHl M CBOMCTBA TEJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTYyallMil  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBISBIATh  MPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBCHEHUE M3 2—3 JIOTUYECKHUX IIIaroB C OMOpO Ha
2-3 W3y4YEHHBIX CBOWCTBA (PU3WYECKHUX SBICHUH, (U3UYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pemaTth pacu€THbIC 3a7auyd (OMUpaAIOIIMEcs Ha CUCTeMy u3 2-3 ypaBHEHMHIN),
UCIOJIb3Yys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLIME (PU3UUECKUE BETUUYUHBI: HA OCHOBE
aHaJiM3a yCJIOBHS 3a/1a4M 3allMChIBATh KPATKOE YCIOBUE, BBIABIATH HEJIOCTAIOLINE UIIH
M30bITOYHBIE JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PELICHMUS,
IPOBOJUTh PACUETHI M OLEHUBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HA4YEHUS
(bU3UYECKON BETUYUHBI;

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOXHO PEUIUTh MpU NOMOUIM (HU3UUECKUX
METOJIOB,  HMCIOJIb3ysl ~ ONKMCAaHUE  HWCCIEAOBAaHMS,  BBIAEIATH  MNPOBEPSIEMOE
MPENINONIOKEHNE, OLEHUBATh MPABUIBLHOCTh MOPAJKA IPOBEIEHUS HCCIEAOBaHUS,
JienaTh BBIBOIbI, HHTEPIPETUPOBAThH PE3YNIbTaThl HAOIIOACHUHN U OMBITOB,;

MIPOBOJIUTH OMBITHI MO HAOIIOJECHUIO (PU3MUECKUX SIBICHUN WM (PU3UYECKUX CBOMCTB
Ten (M3ydyeHue BTOporo 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs] SHEPTHUH, 3aBUCUMOCTh
neproja KojieOaHuil MPy>KMHHOTO MAATHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHbI
M HE3aBUCHUMOCTb OT aMIUIUTYAbl MajblX KoJeOaHWil, MNpAMOJUHEHHOE
pacnpoCTpaHEHHUE CBETa, Pa3lioKeHHWE OEeNOoro CBEeTa B CIEKTP, U3YUEHHE CBOMCTB
M300paXeHUs B INIOCKOM 3€pKajie U CBOMCTB M300pakeHusl mpeIMeTa B coouparomien
JUH3€, HAOMIOJEHWE  CIUIOIIHBIX M  JIMHEWYaThlX  CHEKTPOB  M3JIYy4YEHUS):
CaMOCTOSITEIBHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOro Habopa oOOpyAOBaHUS,
OMUCHIBATh XOJI OTBITA U €r0 Pe3yIbTaThl, (HOPMYIUPOBATH BHIBOJIBL;



MPOBOJUTH MPU HEOOXOAMMOCTH CEPHUIO0 NMPSIMBIX M3MEPEHMM, Ompenesss cpeiaHee
3HAUCHHUE U3MEpsieMOl BeIMYMHBI ((POKYCHOE pacCTOSHHE coOMparouield JIMH3bI),
000CHOBBIBATh BBIOOP CrIOCO0a U3MepeHUs (M3MEPUTEIILHOTO Mpubdopa);

MPOBOJUTh MCCIEIOBAHNE 3aBUCUMOCTEN (PM3UYECKUX BEIMYHMH C MCHOJIb30BAHHEM
OpSMBIX HU3MEPEHHH (3aBUCUMOCTb MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JNBUKEHUM ©O€3 HayaJlbHOM CKOpPOCTH, IMepuoja KoyieOaHU MaTeMaTH4ecKOTo
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJia OTPa)XEHHsI CBETA OT yIyia MaJeHus U
yIiia MpenoMJIeHUsl OT yIJla MaJleHusl): UIaHUPOBaTh UCCIEA0BaHUE, CAMOCTOATEIbHO
coOuparb yCTaHOBKY, (UKCHUpOBaTb pe3yJabTaTbl IMOJYYEHHOM 3aBUCUMOCTH
(bu3MYECKHX BEIWYUH B BUJE TAOMUI U rpauKoOB, JeiaTh BBIBOJABI MO PE3YIbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUA (U3UUECKUX BEIMYMH (CpEaHsisi CKOPOCTh U
YCKOpEHHUE TeJa IPU PaBHOYCKOPEHHOM JIBMXKEHUH, YCKOPEHUE CBOOOIHOTO MaJIeHus,
HKECTKOCTh MPYKUHBI, KOADOUIIMEHT TPEHUSI CKOJIBbXEHHs, MEXaHWYecKas padboTa u
MOIIIHOCTh, YacTOTa M NEpUOJl KoOJIEOAaHMH MAaTeMaTH4yecKoro W MNPYKHUHHOTO
MasTHUKOB, ONTHYECKas CHJIa COOMparolmedl JUH3bl, pPaJAUOaKTUBHBIN (HOH):
IUTAHUPOBATh U3MEPEHHUsI, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY WU BBINOJIHATH
U3MEpEHUs, cleAys NPeiIoKEHHON MHCTPYKIMHU, BBIUUCIATh 3HAYEHUE BEIMYUHBI U
aHAJIM3UPOBATh TMOJIyYCHHbIE pE3yJdbTaThl C YYETOM 3aJaHHOM MOrPEUIHOCTH
VU3MEPEHU;

coOnofarh TMpaBuja TEXHUKM Oe3omacHOCTH mpu  padbore ¢ 1abopaTopHbIM
000py0BaHKEM;

pa3iauyarh OCHOBHBIE MPHU3HAKM M3YYEHHBIX (U3MUECKHX MOJENEH: MaTepualibHas
TOYKa, a0COJIIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHHK CBETA, Jy4, TOHKas JIMH3A,
IUIaHEeTapHas MOJEINb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO Spa;

XapaKkTepu30BaThb NPHUHIMIBI JACUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOUCTB C OMOpOM Ha WX omnucaHus (B TOM UHCIE: CIOUAOMETP, AATUUKH
MOJIOXKEHMSI, PACCTOSHUSI M  YCKOPEHHUsA, pakKeTa, 05XOJOT, OYKH, IEPUCKOII,
¢doToanmnapar, ONTUYECKHE CBETOBObI, CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa),
UCIOJIb3Yys 3HAHUS O CBOMCTBAX (DU3MUECKUX ABJICHUW U HEOOXOOuUMbIE (pu3myeckue
3aKOHOMEPHOCTH;

UCIO0JIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YyUYEHHBIX TEXHHUYECKUX YCTPOICTB,
U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPHU PEUIEHUU Y4eOHO--
MPAKTUYECKUX 3a7a4, ONTHYECKUE CXEMBI JJIsl IOCTPOEHUS U300paKeHU I B MIIOCKOM
3epKajie ¥ coOuparomieil JIMH3e;

OPUBOJUTH TPUMEPHl (HAXOIUTh HMHPOPMALMIO O TPHUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MYECKUX 3HAHWI B IMOBCEJHEBHOM >KU3HM I OOEcredeHus
0€30MacHOCTU MpU OOpalieHuu C NpuOOpaMH M TEXHUYECKHMMH YCTpPOMCTBaMH,
COXPAaHEHHs 3J0pPOBbS M COOJIOJACHHS HOPM SKOJOTUYECKOrO TIOBEACHHS B
OKpYKarollleu cpeae;

OCYILIECTBIIATh MOUCK HHpoOpMauuu @uanyeckoro cojaepxkanuss B HrepHere,
CaMOCTOSITENBHO (POPMYNIUPYs MOUCKOBBIA 3alpOC, HAXOJUTh IIYTH ONpPEACTIECHUS
JIOCTOBEPHOCTH TMOJY4YE€HHONM HHQPOpMAIlMM HAa OCHOBE UMEIOIIUXCS 3HAHUN U
JOTIOJTHUTENIbHBIX HICTOYHUKOB;



UCIOJIb30BaTh MPU  BBINOJHEHHH Y4YEOHBIX 33JaHUl  HAYYHO--TIONMYJISPHYIO
JUTEepaTypy (QU3NYECKOro COAEp)KaHMsI, CHPAaBOYHBIE MaTepHallbl, PECYpPChl CETH
WUutepHer, BiageTh MNpuéMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBOMN CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS] Ha OCHOBE MHPOpMaILIUU
U3 HECKOJIbKMX HMCTOYHHKOB (PU3UYECKOTO COJEepKaHUs, MyOJMYHO MPEACTABISTH
pE3yJIbTAThl POEKTHOW WJIM MCCIIEI0BATENbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
MCIO0JIb30BaTh M3YYEHHBIM MOHATUHHBIN anmapaT W3ydaeMoro pasaena (GU3UKH U
COINPOBOXKJATh BBICTYIJIEHME Npe3eHTaleld ¢ y4€ToM OCOOEHHOCTEH ayIuTOpHUH
CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBO yacos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3iesioB U TeM Kontpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMMbI patéoThI patéoThI
pecypchbl
Pa3znen 1. @u3uka u e€ posib B IO3HAHUM OKPY/KAIOLIEro Mupa
11 dusmka - HayKa o 5 bubmuorexa [IOK
' pUpOJIC 7https://m.eds00.ru/7f416194
buo6 OK
1.2 du3nuecKne BeITUINHBI 2 1 nonmorexa I
Thttps://m.edso0.ru/7f416194
13 EcrecTBeHHOHAYUYHBII 5 1 bubnmnorexa IIOK
' METO/1 TO3HAHUS Thttps://m.edso0.ru/7f416194
Hroro no pazneny 6
Pa3zgen 2. IlepBoHaua/ibHbIE CBeJICHUS O CTPOEHHH BelleCTBA
91 CThOCHIE BOlIeCTEA 1 bubnuoreka LIOK
. HUC B TB
P B Thttps://m.edso0.ru/7f416194
BIDKCHHUE U
2.2 iaI/IMO CMCTBUE YACTH 2 1 butamorexa TIOK
' g t 7https://m.eds00.ru/7f416194
BEILCCTBA
23 ArperaTHble COCTOSIHUS 5 bu6mmoreka [JOK
' BellleCTBA Thttps://m.edso0.ru/7f416194
Hroro no pazneny 5)
Pa3pen 3. /IBu:keHue 1 B3auMojieiicTBIE TeJl
31 Mexaandeckoe 3 bubmmorexa LIOK
' JIBUKEHUE Thttps://m.edsoo.ru/7f416194
3.9 Wuepuus, macca, 4 1 bubnuoreka LIOK
' IUIOTHOCTh Thttps://m.eds00.ru/7f416194
Bubnuoreka LIOK
3.3 Crna. Brger cuot 14 ! 2 Thttps://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pa3znen 4. /laBienne TBEpABIX TeJl, ;KUAKOCTEH M ra30B

4.1 | JNaenenne. Ilepenaua | 3 | | Bubmuorexa 1JOK
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JIaBJICHUS TBEPIBIMU Thttps://m.edsoo.ru/7f416194
TeJaMH, KUIKOCTIMHU U
rasaMu
49 Tlannene oc 5 bubmuorexa IIOK
. BJICHHE JKHJIKOCTH
" A Thttps://m.edso0.ru/7f416194
bubmmorexa [IOK
4.3 A 6
TMOChEpHOE JABICHHE Thttps://m.eds00.ru/7f416194
14 | renanorppmimoen | 7 1 3 | Bubmorera LOK
' Py 7https://m.edso0.ru/7f416194
HUX TEJIO
Hroro no pazneny 21
Pa3nen 5. Padota m MOIIHOCTb. JHEpPrus
bubmuorexa [IOK
5.1 Pa6 3 1
abOTa I MOTLHOCTD Thttps://m.edso0.ru/7f416194
Bbubnuoreka LIOK
52 TpocTeie MeXaHH3MEI ° ! 7https://m.eds00.ru/7f416194
bubnmorekxa LIOK
5.3 M 4 1 1
SRAMHRCCKad sHepris Thttps://m.edsoo.ru/7f416194
Hroro mo pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I1O ITPOI'PAMME
8 KJIACC
KosnvecTBo yacos DJIEKTPOHHBbIE
HanmeHoBaHue
Ne (undposbie)
pa3/1esioB U TeM KontpoJbubie | IlpakTuueckue
n/n Bcero o0pa3oBaTesbHbIE
MPOrpaMmbI padoTbI padoTbI
pecypcebl
Pa3znen 1. TensioBble siBJ1eHUs
11 Ctpoenue u cBOMCTBa 7 bubnmoreka [IOK
' BellleCTBA 7https://m.edsoo.ru/7f4181ce
Bubnunoreka LIOK
12 Terosbie mpoecch! 21 ! > 7https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3zges 2. DiieKTpryeckne 1 MATHUTHbIE SIBJICHUSI
C) .
. S JEKTPUUIECKUEC 3aPsabl , . BuGmorexa LIOK
' ameeHHVB ¢ TeJa mux 7https://m.edso0.ru/7f4181ce
B3aMMO/ICHCTBHE
99 [TocTossHHBIH 20 1 7 bu6mmoreka [IOK
' SIIEKTPUYECKHUI TOK 7https://m.edsoo.ru/7f4181ce
bub OK
2.3 MarHuTHbIC SBJICHHS 6 1 15 nomorexa 1|
7https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoteka 11OK

WHIYKLHS

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



f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f4181ce%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22mHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22fHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%224181HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ce
f4181ce%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22mHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22fHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%224181HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ce
f4181ce%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22mHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22fHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%224181HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ce
f4181ce%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22mHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22fHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%224181HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ce
f4181ce%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22mHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22fHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%224181HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ce
f4181ce%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22mHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22.HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22fHYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%224181HYPERLINK%20%22https:/m.edsoo.ru/7f4181ce%22ce

Hroro no pasneny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68

3 145

9 KJIACC
KoauvecTBo yacos DJIEeKTPOHHBbIE
HaumeHnoBaHue
Ne (uudposbie)
pa3iesioB U TeM Kontpoabnsbie| IlpakTudeckue
n/n Bcero o0pa3oBaTtejbHbIE
NMPOrpaMmbI padoTbI padoTbI
pecypchl
Paznen 1. Mexanuveckue siBJIEHUS
M
1.1 exa: Hq: CKS eoco6 10 1 bubamorexa LIOK
' JIBIDICHIC 1 e o 7aahttps://m.edsoo.ru/7f41a4a6
€ro OIMMCaHUs
bu6. OK
1.2 BzanmoneiicTBre Tei 20 1 3 nommotexa I
Taahttps://m.edsoo.ru/7f41a4a6
bu6 OK
1.3 3aKOHBI COXpaHEHUS 10 3 nommotexa Il
Taahttps://m.edsoo.ru/7f41a4a6
Hroro o pazneny 40
Paznen 2. Mexanuveckue KoJieOaHUsI M BOJIHbI
21 MexaHndeckue - 3 bu6mmoreka LIOK
' KonebaHus 7aahttps://m.edsoo.ru/7f41a4a6
MexaHU4eCKHUE BOJIHEI. bubmaunorexa LIOK
2.2 8 1 3
3ByK Taahttps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 3. DiiekTpoMarauTHOE MOJIEe M

IJTEKTPOMATHUTHBIC BOJIHBI

DJIEKTPOMarHuTHOE
31 Iojie u 6 5 bubmunorexa LIOK
' AJIEKTPOMarHUTHBIE Taahttps://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo pazneny 6
Pa3znen 4. CBeToBbIE SIBJICHUS
3
4.1 Z:I)Hzlc AHCHUS 6 2 bubamorexa [HOK
' pactpocIp 7aahttps://m.edsoo.ru/7f41a4a6
cBeTa
4.9 JIMH3BI U ONITHYECKUE 5 3 bubmumotexa [JOK
' prOOPHI 7aahttps://m.edsoo.ru/7f41a4a6
43 Pasnmoxenne 6emoro 3 5 bu6moteka [IOK
' CBETa B CIIEKTP 7aahttps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBaHnToBbIe siBJICHUS
Hcnyckanue u
bub6 OK
51 IIOTJIOIIIEHUE CBETA 4 1 nommotexa I

aToOMOM

Taahttps://m.edsoo.ru/7f41a4a6
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5.3 SnepHble peakuu

7

bu6moreka [IOK
Taahttps://m.edsoo.ru/7f41a4a6
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Pa3nen 6. IloBTopuTe/ibHO-0000111a101 M MOTY I

[ToBTOpeHue u
000011eHe
coJiep>KaHus Kypca
¢busuku 3a 7-9 kiace

6.1

bu6motekxa [IOK
Taahttps://m.edsoo.ru/7f41a4a6
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Ne
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s

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTeJibHbIE

pecypchbl

®duznka — HayKa o
1 npupoae. Spnenus
IPUPOJIBI

07.11.23

dusnueckue
SIBJIEHUS

09.11.23

dusnueckue
3 BEJIMUUHBI U UX
HU3MEpeHUe

14.11.23

Ypok-
UCCIIE/I0OBaHUE
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TeMIIepaTypbl IPH
4 IIOMOIIA
KHUJIKOCTHOTO
TEpMOMeETpa U
JaT4uKa
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16.11.23

MeTto1b1 HAy4YHOTO
MMO3HAHMUS.
Onucanue
bu3nuecKux
SIBIICHUM C
IIOMOIILI0 MOJEeIeH

21.11.23

bu6mmoreka [IOK
fhttps://m.edsoo.ru/ff09f72a

6 Ypok-

23.11.23
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KUJKOCTH U Tase. 6
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Coobmaromuecs bu6mmoreka [IOK
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COCYIIbI 0
T'napasmiecKuii bubmuorexa [{OK
39 02.04.24 | Ohttps://m.edsoo.ru/ff0a313
npecc 6
MaHoMeTpBHlI.
40 [TopraeBOMH 04.04.24
JKUIKOCTHBIA HACOC
Atmocdepa 3emau bubnnorexa [JOK
41 Y IPUYUHBI €€ 09.04.24 | 025https://m.edsoo.ru/ff0a2
CYILIECTBOBAHHUA b5a
Bec Boznyxa. bubnuoreka [IOK
42 ATtmochepHoe 11.04.24 | 025https://m.edsoo.ru/ff0a2
JaBJICHHUEC b5a
Hsmepetirie bubmuoreka [IOK
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3aBHCUMOCTD
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BBICOTBI HaJ c4
YpOBHEM MOpsI
bapomerp-anepoun.
AtmochepHoe bubnunorexa [JOK
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a6 | ToMe" 25.041024
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