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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1no ¢u3uke Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMs COCTaBJI€HA Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaresbHON nporpammsl, npeactaBieHHbix B PI'OC OO0, a takxke ¢
yaétoM (penepanpHON paboueii mporpaMmbl BocuTaHus U KoHIENuy mpenoaBaHus
yaebHoro npenmera «Dusnkay.

Copepxanue  mporpaMMmbl 1o (U3MKE  HampapieHO Ha  (OpMUpPOBaHHE
€CTECTBEHHOHAYYHOM! I'PaMOTHOCTH O0YYAIOIINXCS M OpraHU3alUI0 U3ydeHUs (GU3UKU Ha
JeSITEIbBHOCTHONM OCHOBe. B mporpamme mo ¢u3nke yYHUTHIBAIOTCS BO3MOXKHOCTH
yueOHOrO mpemMera B peanusanuu TpedoBanuin PI'OC OOO Kk MmIaHUPYEMBIM
JUYHOCTHBIM M METaIlpeIMETHBIM pE3yJibTaTaM OOyuYeHUs, a TaKKe MEXKIIPEAMETHBIE
CBSI3M ECTECTBEHHOHAYYHBIX Y4EOHBIX IPEAMETOB HAa YpPOBHE OCHOBHOIO OOILEro
oOpa3oBaHUs.

[Iporpamma no gusrke ycTaHaBIMBAET paclpeesieHne y4eOHOro MaTeprana mo rogam
oOyudeHus (110 Kjaccam), MpeAsiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTD U3YUEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS IMPEAMETHOTO COJEp)KaHUs U y4€Te BO3PACTHBIX
0COOEHHOCTEM 00YyUaroIUXCSl.

[Iporpamma 1o ¢Qusuke pa3paboTaHa C UEIbIO OKa3aHUS METOAMYECKONW MOMOIIU
YUHTEII0 B CO3IaHUH padoyeil MporpamMmsl 10 y4eOHOMY MIPEAMETY.

®uzrka SBISETCS CUCTEMOOOPA3yOUIMM JJII  €CTECTBEHHOHAYYHBIX  YUYEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XHMHEH, OuoyiorHeil, acTpoHOMue W (u3udeckol reorpaduei, BHOCUT
BKJIAJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHpPA, MPEOCTABISET HanboJiee sicHble 00pa3iibl
NPUMEHEHUSI HAYYHOT0 METOJA MO3HAaHHUS, TO €CTh CIOco0a MOJYyYEHHUs JAOCTOBEPHBIX
3HaHUU O MUPE.

OpHa U3 TIaBHBIX 33/1a4 (PU3NYECKOTo 00pa3oBaHuUs B CTPYKTYpe 00111ero oopa3oBaHus
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOM I'pPaMOTHOCTH M HMHTEpeca K Hayke y
00y4Jarommxcs.

N3yuenne ¢u3ankun Ha 0a30BOM YPOBHE IMpPEANOJaraeT OBJAJCHUE CIEIYIOUMMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLUIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb:

e  HAy4HO OOBSICHSTbH SIBIICHUS;

e  OLICHUBATh ¥ MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e  UHTEPNPETHPOBATH JJAaHHBIE M WCIONH30BaTh HAYYHBIC JOKa3aTeNbCTBA MJIs
MOJTyYEHUs BHIBOJIOB.

[{enn m3ydenus GU3NKU Ha YPOBHE OCHOBHOTO OOINNET0 OOpa3oBaHUsS OMPECICHBI B
Konnenmuu npenonaBanus ydeOHoro mnpeamera «®Pu3umka» B 00pa30BaTEIbHBIX
OopraHu3aIusiIx Pocculickon denepanuu, peanu3yrommx OCHOBHBIE
oOmeoOpa3oBarenbHble  NPOrpaMMbl,  yTBEpXKIEHHOM  pemeHuem  Koimeruu



MunuctepcTBa npocBenienus Poccutickoit ®denepanuu (nmpotokon ot 3 nexadps 2019 r.
No [1K48H).

Heau nzyyenus pusmkm:

e  MpPUOOpPETEHHE WHTEpeca M CTPEMJICHHsI OOYYaloOIIMXCS K HAyYHOMY H3YUYEHHUIO
IPUPOBI, PA3BUTHUE WX UHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

e  pa3BUTHE TPEACTABICHWH O HAYYHOM METOJE TO3HaHWS W (OPMHUPOBAHUE
MCCJIEIOBATEIBLCKOTO OTHOIIEHUS K OKPYXKAIOIUM SIBJICHUSM;

e  (dopmupoBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTara H3Y4YEHHs OCHOB
CTPOEHUS MaTepuHu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e  (opMupoBaHUE TMpEACTaBICHUH O poiau (U3MKA [  Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

e  pa3BUTHE NIPEACTABICHHUA O BO3MOXKHBIX cdepax Oyayuieil npodeccruoHaIbHOM
NeSTEIbHOCTH, CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JajdbHEHIIeMy 0OyYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHne STUX LeNed NporpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOI'O OOIIEro
o0Opa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a1a4:

e  MPUOOPETEHHE 3HAHMI O JIHUCKPETHOM CTPOEHUU BELIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e  MpUOOpETeHHE YMEHUW ONMHUCHIBATh M OOBSICHATH (U3MYECKUE SBICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUM;

e  OCBOCHHE METOAOB pEUICHUS MPOCTEUIIMX PACUETHBIX 33Ja4 C HCMOJIb30BAHHEM
(bU3UMYECKUX MOJIEICH, TBOPUYECKUX M MPAKTHKOOPUEHTUPOBAHHBIX 3a]1a4;

e  pa3BUTHME yMEHUN HAONIONATh TNPUPOJIHBIC SIBICHUS W BBINOJIHATH OTIBITHI,
nabopaTopHble pabOThl U IKCIIEPUMEHTAIBHBIE HCCIEIOBAHHUS C HCIOJIb30BaHUEM
HU3MEPUTEITLHBIX PUOOPOB;

e  OCBOEHHUE MPUEMOB pabOThI ¢ HH(POpMaIMEH PU3NIECKOTO COAEP KaHUsI, BKIIHOYas
uHOpPMAITMI0O O COBPEMEHHBIX JOCTIKEHUAX (U3HKH, aHAIW3 U KPUTUUYECKOE
OlICHMBaHUE MH(HOPMAIINH;

e  3HAKOMCTBO €O cdepamMu MNpoPEecCUOHAIBHON MAESITENbHOCTH, CBS3aHHBIMU C
GU3MKON, W COBPEMCHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMHM Ha JIOCTHIKCHHSX
(bu3MYEeCcKO HAyKH.

Ha u3ydenne ¢usnku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B HeJeN0), B 8 Kjacce — 68 4acoB
(2 yaca B mHegemwo), B 9 «xmacce — 102 wyaca (3 wyaca B HeIENo).

[Ipennaraemseiii B mporpamme 1o (uU3MKe MepeyeHb JabopaTOPHBIX padOT M OIBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, YYUTEeNb JelaeT BbIOOpP MPOBEACHUS
7a00paTOpHBIX pabOT © ONBITOB C YYETOM WMHAWBUAYAJIbHBIX OCOOCHHOCTEH
oOydJaronmxcs, CIHACKa SKCIEPUMEHTANBHBIX 3aJaHui, TpearacMblx B pPaMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3HKE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

@duznka — HayKa o npupoje. SBienns npupoibl. PU3NUeCcCKUe SBJICHUS: MEXaHUUECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®duznueckre BeaMuMHbL. M3mepenue ¢usznueckux BeanuuH. duzmyeckue mnpuOOpHI.
[TorpemHocTh M3MEpEeHN. MexKTyHapOoaHAS CUCTEMA EANHULL.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HAyKH M3y4yaloT Mpupoay. EcTecTBeHHOHAYUYHBIN
METO/] [T03HaHUs: HaOJII0IeHNE, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABM)KEHUE TUIIOTE3,
HKCIIEPUMEHT I10 MPOBEPKE TMIOTE3, OOBSICHEHUE HA0II0AaeMoro saBieHus. OnucaHue
(bU3MYECKUX SIBJICHUN C TTOMOIIBIO MOJIETICH.

Jemoncmpayuu.

1.  MexaHnyeckue, TENIOBBIE, JJIEKTPUIECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®uznueckue NpuOOPHI U MpoLEeAypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U LIU(PPOBBIM
prudOpPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue LEHbI ASICHUS KAl HK3MEPUTEIBHOTO MPUOOpa.

2. H3mepeHue paccTosHUM.

3.  H3mepenue o00bEMa )KUIKOCTH U TBEPIOTO TeA.

4. OnpeneneHne pa3MepOB MaJbIX TEll.

5. HM3mepeHue temmepaTypbl MpPU MOMOIIM YKAJIKOCTHOTO TEPMOMETpAa W JaT4MKa
TEMIIEPATYPHI.

6. IIpoBeneHue mccie0BaHMs 10 IPOBEPKE TMIIOTE3BI: NAIBHOCTH IOJIETA IIAPHKA,
NYIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemniecTa: aTOMbl M MOJIEKYJIBI, MX pa3Mepbl. OIBITHI, TOKa3bIBAKOLINE
JIVCKPETHOE CTPOECHHE BELIECTBA.

JIBrkenue uvactul BemiecTBa. CBs3b CKOPOCTH JIBMXKEHMSI YacTUL[ C TEMIIEPATYpPOU.
bpoynoBckoe nBmxkenue, nuddysus. BzanmoselicTBre 4acTHI] BEMIECTBA: MPUTIKEHUE
Y OTTAJIKABaHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHHUE Ta30B, JKUAKOCTEM M  TBEPIBIX
(KpUCTaINIMYECKNX) Tel. B3auMocBs3b MEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHHUAX W HMX AaTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1.  HaGmonenune OpOyHOBCKOTO JIBUKEHUS.

2.  HaGmonenne nuddys3un.



3. HaOmronenue sBieHUN, OOBACHSIOMIUXCA MPUTSHKEHHEM WM OTTAIKMBAHUEM
YacTHUL| BEUIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OreHka guameTpa aToMa METOJIOM PsIOB (C UcCoib3oBaHueEM (oTtorpaduit).

2. OnbITHI IO HAOMIOJECHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B.

3. OnbIThl O OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHUSL.

Pa3nea 3. /IBuskeHue U B3aUMOAEMCTBHE TeJl.

Mexannueckoe nBuxkeHHe. PaBHOMepHOE M HepaBHOMEpPHOE JBHKeHHE. (CKOpPOCTH.
CpenHsst CKopoCTh TP HEPABHOMEPHOM JIBUKEHUU. Pacu€r myTH U BpEMEHU JIBUKEHUSI.
SIBneHne mHepuMH. 3aKOH MHEpUUMHU. B3anmoneicTBUE Tell Kak NMPUYMHA U3MEHEHHUS
CKOPOCTU JBWKEHHUs Tel. Macca kak Mepa MHEpTHOCTH Tena. [[IOTHOCTH BeliecTna.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMA BEILIECTBA.

Cuiia kak XxapakTepucTuka B3aummoneicTBus Ten. Cuna ynpyrocth u 3akoH [yka.
N3MepeHne cuiibl C MOMOIIBI0 JUHAMOMETPA. SIBICHUE TATOTEHUS U cuiia TskecT. Cuiia
TSKECTU Ha apyrux mianerax. Bec tena. HeBecomocTs. CrokeHue Cuil, HalrpaBiIeHHBIX
o ogHoM npsMoM. PaBHonenctByromas cwi. Cwia TpeHus. TpeHUE CKOJIBKECHHS H
TpeHue nokosi. TpeHue B mpupojie U TEXHUKE.

Hemoncmpauuu.

1.  HaOmroneHnrne MexaHUYECKOTO JABUKCHUS Tela.

2. H3mepeHue CKOPOCTH MPSIMOJTUHENHOTO JIBUKECHHUS.

3. HaOmroneHue sBIECHHS] HHEPLIUU.

4.  HaOmroneHune u3MeHEHUs CKOPOCTH MPHU B3aUMOJICUCTBUH TEll.

5. CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEI.

6.  Clio)eHue CHIl, HalpaBJICHHBIX 110 OJHOU MPSAMOI.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBIKECHUS (IIapUKa B KUIKOCTH, MOJEITU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OmnpeneneHue CpeHEN CKOPOCTU CKOJIBKEHUS OpycKa WU IIapuKa Mo HAKJIOHHON
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPJIOTO TeA.

4. OnpITbl, IEMOHCTPUPYIOUIUE 3aBUCUMOCTD pacTshkeHus (Iedopmanuu) mpys>KUHbI
OT MPUJIOKEHHOM CHJIBI.

5.  OmnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHS OT Beca Tella
U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

HaBnenue. CnocoObl yMEHBIIEHHWS ¥ yBEIWYCHUS JdaBieHus. JlaBieHwe rasa.
3aBUCHUMOCTH JaBJIEHUS raza oT 00bEMa, TemmepaTypsl. [lepenaya qaBiaeHus: TBEPIBIMU
TEeIaMH, JKHUAKOCTIMH M Tra3amu. 3akoH [lackansa. I[IHeBMaTuueckue MalIUHBI.



3aBUCHUMOCTh JIaBJIE€HUS JKUAKOCTH OT TiyOuHbl. ['mapocraTuueckuii mapajokc.
Coobmraromuecs cocyapl. [ uapaBnudeckiue MeXaHU3MbI.

AtMmocdepa 3emu u atmochepHoe napieHue. [I[pUdnHBI CyIIecTBOBAHUS BO3IYIIHOM
ooonouku 3emnu. Onbit Toppuyemnu. W3mepenne atmocdhepHOro AaBiICHUS.
3aBUCUMOCTH aTMOC(EPHOTr0 JIaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl s
U3MEepEeHHs aTMOC(HEPHOTO JAaBIICHUSI.

JlelictBue JKHIOKOCTM M Tra3a Ha IOrPYKEHHOE B HHUX TeNO. DBeITankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.
Hemoncmpauuu.

1. 3aBHCHMOCTb JABJIEHUSA ra3a OT TEMIEPATYPHI.

2. Ilepemaua naBieHUs JKUAKOCTBIO U Ta30M.

3. CooOwmaromuecs: CoCypl.

4. I'mmpaBiauueckuy mpecc.

5. IlposiBienue neiicTBus aTMOCHEPHOTO J1aBIICHUS.

6.  3aBUCUMOCTb BBITAIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU Tejla H
IJIOTHOCTH JKUJIKOCTH.

7.  PaBeHCTBO BBITAJKUBAIOIICH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBHE€ IUIaBaHUs TeEJ: IUIABAHUE WM IIOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOILEHHUS IUIOTHOCTEU TeJIa U KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1.  HccrnenoBaHue 3aBUCHMOCTM Beca Tejda B BOJAE OT OOBbEMA MOrPYXKEHHOU B
JKUJIKOCTh YaCTH TeJa.

2. OmpeneneHve BBITAJKUBAIOMICH CHIIBI, JEMCTBYIOIIEH Ha TEJIO, MOTPYXKEHHOE B
KUJIKOCTb.

3. IlpoBepka HE3aBHCHMOCTH BBITAJIKMBAIOIICH CHIIbI, JCHCTBYIOIIEHM HAa TEJIO B
KUJIKOCTH, OT MaCChI TENA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIECH CHUIIbI, IEUCTBYIOLIEH
Ha TEJO B JKUJKOCTH, OT 00hEMA OTPYKEHHOMN B KUJKOCTh YaCTH TeJla U OT TUIOTHOCTH
KHUJIKOCTH.

5. KoHcTpynpoBaHue apeomeTpa Wi KOHCTPYMPOBAHHUE JIOAKUA W ONpPEACIICHHE €€
IPYy30II0ABEMHOCTH.

Pa3zgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHW3MBbI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio paBHOBecHs
pbiuara. [IpuMeHeHue mnpaBuia paBHOBECUSI pblyara K OJOKY. «30J0TOE€ MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.
Mexanndeckass sHeprusi. KuHeTtnueckas u moTeHIuaibHas sHeprus. [IpeBparenue
OJIHOT'O BHJIa MEXaHUYECKOU SHEPTUH B IPYyTON. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHHKE.
Hemoncmpauyuu.



1.  IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimol.

1.  Omnpenenenue pabOThl CHIIBI TPEHHUA TPU PABHOMEPHOM JBM)KCHHU Tela IIO
TOpPU30HTAJIbHOU IIOBEPXHOCTH.

2. HccnenosaHue yclloBHN paBHOBECHUS pblyara.

3. N3mepenune KII/] HaKJIOHHOM IIJIOCKOCTH.

4.  M3ydeHue 3aKk0OHA COXPAHEHUS MEXAHUYECKOU SHEPTUH.

8 KVIACC

Pa3znen 6. TermioBble siBJIeHUS.

OCHOBHBIEC TIOJIOKEHUSA MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOCHHUSI BELIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJ. OTBIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mogenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOsIHUM BenecTBa. Kpucrammueckue
u amopdubie Tena. OObSICHEHUE CBOMCTB Ta30B, KUJIKOCTEH U TBEPHABIX TEJI Ha OCHOBE
MOJIOKEHUN  MOJIEKYJAPHO-KUHETUYECKOM Teopur. (CmauuMBaHWE W KaNWJUISIPHBIC
ABJIEHU. TeroBoe paclIupeHne U CoKaTUe.

Temmneparypa. CBsI3b TEeMIIEpaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUKEHUS YaCTHII.
BuyTtpennsis sHeprus. CrnocoObl U3MEHEHUs BHYTPEHHEH SHEpruu: TerJionepenaya u
coBeplieHUe paboThl. Buael Temonepenauu: TEMIOMPOBOJHOCTh, KOHBEKIIUS,
W3JIy4YECHHE.

KonudecTBo TemnoThl. YaelbHas TEIUIOEMKOCTh BEIIECTBA. TEMIo00MEH U TEIUIOBOE
paBHOBecue. YpaBHEHHE TemioBoro OanaHca. [lnaBienume wu  OTBepaeBaHUE
KPUCTAIMYECKUX BEIIECTB. YJeNbHas TemioTa IuiaBieHus. I[lapooOpa3oBanue u
KoHjeHcarus. Ucmapenwe. Kunenue. VYjaenpHas TemioTra mnapooOpa3oBaHMS.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer padotel TeroBbix asurateneil KIIJ[ TennoBoro asuratens. TeroBbie
JIBUTATEJIN U 3aIUTa OKPYKAKOIIEU CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1 HaGmronenre OpoyHOBCKOTO IBUKEHUS.

2.  HaGmonenue nuddysun.

3.  HaGmronenue siBIeHUA CMaYMBaHUS M KAITMJIIIPHBIX SIBJICHUM.

4.  HaOmroneHue TEIIOBOTO PACIIUPEHUS TEN.

5. V3MmeHenme JaBieHus Ta3a TP HM3MEHEHMH OO0bEMAa M HarpeBaHUU WIH
OXJIAJKICHUU.

6.  IIpaBuiia u3MepeHUs TEMIIEPATYPBI.

7. Buasl Temionepenauu.



OxJtaykieHue Ipyu COBEPLIEHUH PadOTBHI.
9.  HarpeBanue npu coBepiieHuM padOTHl BHEIIIHUMU CUJIAMHU.
10. CpaBHEHHUE TEIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOnronenue kumneHus.
12. HaOmroneHre mocTosIHCTBA TEMIIEPATYPhI IIPH MJIaBJICHUU.
13. Mojenu TenIOBbIX IBUTATEIICH.
Jlabopamopnvie pabomul u onvimol.
1. OnbITel O OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OmnbIThI O BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WIIM caxapa.
3. OmnbIThl MO HAOJIOIEHUIO TEIJIOBOTO PACHIMPEHMS Ta30B, KUAKOCTEH M TBEPIBIX
TeI.
4. OmnpeneneHue AaBiaeHUS BO3IyXa B Oa/UIOHE MINPHULIA.
5.  OmnbITHI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTh JABJICHHS BO3JlyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaXKICHUSL.
6. IlpoBepka rumoTe3bl JIUHEWHOW 3aBUCUMOCTH [IJIUHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.
7.  HaOmronenue n3MeHeHHs] BHYTPEHHEW SHEPIrUM Teia B pe3yJbTare TeIulonepeiadn
¥ paOOThI BHEIIIHUX CHII.
8. HccnemoBanue siBI€HHS TEIUIOOOMEHA MPU CMEUIMBAHUM XOJIOJAHOW W Topsyei
BOJIbI.
9.  OmnpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO BOJON MpPH TEINIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.
10. OmnpeneneHue yaenbHON TEMIOEMKOCTH BEILIECTBA.
11. HccnenoBanue mporuecca UCIapeHus.
12.  OmnpepneneHue OTHOCUTEIBHOMN BIAXKHOCTH BO3/1yXa.
13. Omnpenenenue yaelnbHOM TEIUIOTHI IJIaBJIEHUS JIBIA.
Pazgen 7. JaekTpudyeckue 1 MarHUTHbIE SIBJICHUS.
OnekTtpu3zanus Ten. /[Ba pona sneKkTpuyecKkux 3apsaoB. BzanMoelcTBue 3apsyKeHHBIX
ten. 3akoH KyioHa (3aBUCMMOCTB CHJIbI B3aMMOACHCTBUS 3apSKEHHBIX TEJT OT BETUYUHBI
3apsIIOB M PACCTOSIHUSI MEXKITY TEJIaMu ).
DnekTpudeckoe noje. Hanpsok€HHOCTH 2iiekTpudeckoro noiist. [IpyuHuun cynepno3uiuu
AIEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).
Hocurenu s5ekTpudecKkux 3apsaoB. DJIEMEHTAPHbBIN 3iieKTpudeckuil 3apsia. CtpoeHue
atoMa. [[pOBOAHUKYN U JTUAIEKTPUKHU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiia.
DJIEKTPUYECKUI TOK. YCIJIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKa. McrounHuku
MOCTOSTHHOTO TOKa. JIeMCTBHUSI 3JIEKTPUUYECKOr0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUM TOK B )KUIKOCTAX U razax.



Onextpuyeckas wnenb. Cuna ToOKa. OJNeKTpuueckoe HamnpsbkeHue. CoNpoTHBICHHUE
IPOBOJHUKA. YJIEJIbHOE COINPOTHUBICHHE BellecTBa. 3akoH Oma [ ydacTKa LEenu.
[TocnenoBaTenpHOE M NAPAUIEIBHOE COEAMHEHUE TIPOBOIHUKOB.

PaboTta u MOIIHOCTH 3JeKTpudeckoro Toka. 3akoH [[xoyns—Jlenma. Dnekrpuyeckue
HEMU U OTPEOUTENH IEKTPUIECKOM s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.
[ToctostHHBIE MarHUTHI. B3anMonencTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJE.
MarnutHoe mosie 3eMiiM U €ro 3HaueHue i XKu3Hu Ha 3emuie. OmbiT Opcrena.
MarnutHoe moJie NEKTPUYECKOro TOKA. I[puMEHEHHE 3JIEKTPOMAarHUTOB B TEXHHKE.
JlelicTBUE MAarHUTHOTO TOJS HA IPOBOJHUK C TOKOM. DJIEKTPOJBUIATENb MIOCTOSHHOTO
Toka. lcronp30BaHME »SIEKTPOABUraTeNCd B TEXHUYECKHMX YCTPOWCTBAX M Ha
TPAHCIIOPTE.

Oneitel - ®apaned. fIBneHune snexkrpoMarHuTHOM WHAyKOMH. [IpaBuno Jlenna.
OnexTtporenepaTtop. CriocoObl NOTYUYEHUS ANEKTPUUECKON SJHEPTUU. DINEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTHUH.

Jemoncmpayuu.

1. DOnektpu3anus Tell.

2. JIBa poja 3JIEKTPUYECKHX 3aPAJI0B U B3aUMOJICCTBUE 3aPSIKEHHBIX TEJL.
3. YCTpPOMCTBO U JIEMCTBUE AJIEKTPOCKOIIA.

4. DIEKTPOCTAaTUYECKask UHIYKIIHS.

5.  3aKOH COXPaHEHMS BJIEKTPUUYECKUX 3aPsA0B.

6. IIpOoBOAHWKY W TUDJICKTPUKHU.

7. MopxenupoBaHu€e CUIIOBBIX JIUHUAN 3JIEKTPUUECKOTO MOJISL.

8.  McTOYHHKHM MOCTOSIHHOTO TOKA.

9. JlencTBUSA SIIEKTPUUECKOTO TOKA.

10. DJNEKTPUYECKUH TOK B KUJIKOCTH.

11. T'a3oBbIl pa3psz.

12. H3mepeHue cuibl TOKa aMIIEPMETPOM.

13. H3mMmepeHue 351eKTpuUeCcKOro HapsKeHUs BOJIbTMETPOM.

14. Peocrar 1 MarasuH CONPOTHUBIIEHUMN.

15. BzauMmopeiicTBHE TOCTOSSHHBIX MAarHUTOB.

16. MogaenrpoBaHre HEBO3MOXHOCTH Pa3/ICICHUS TTOJHOCOB MAarHUTA.
17. MogennpoBaHue€ MarHUTHBIX IOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OmpIT Dpcrena.

19. MarsuTHOe 1ose ToKa. DJEKTPOMArHHUT.

20. JleWcTBME MAarHUTHOTO TOJIS1 HA IIPOBOJAHUK C TOKOM.

21.  DIIEKTPOJIBUTaTEN b HOCTOSHHOTO TOKA.

22. HccnenoBanue sBIEHUS NEKTPOMATHUTHOW UHAYKIHH.

23.  OnbiTel @apagnest.

24. 3aBHCHMOCTb HaIllpaBJIEHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.



25. DIIEKTPOTre€HEepaToOp NOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1. OnbIThI IO HAOTIOICHUIO BJEKTPU3ALMU TEJ UHIYKIMEH U IPU COMPUKOCHOBEHUH.
2. HccrnenoBanue NeMCTBUS SJIEKTPUUECKOTO MOJS HA TPOBOAHUKH U TUAJICKTPHUKHU.

3. COopka u npoBepKa pabOThI IEKTPUUECKOM IIEMU MOCTOSHHOTO TOKA.

4.  M3MepeHue U peryirupoBaHUE CUJIbI TOKA.

5. HM3MmepeHue u perynpoBaHUE HANIPSKEHUS.

6. HcciemoBaHwe 3aBUCHUMOCTH CHJIBI TOKA, HAYLIETO Yepe3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbITel, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTb JJIEKTPUYECKOTO CONPOTHUBJICHUS
MPOBOJAHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

8. IIpoBepka mpaBuiia CIOKEHUS HANPSKEHUN MPU MOCIEI0BATEIIBHOM COCIMHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka nmpaBuia AJisi CUIIbI TOKA MPU MAPATITIETBHOM COEAUHEHUN PE3UCTOPOB.
10. Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA, UAYILIETO YEPE3 PEIUCTOP.

11.  OmnpeneneHue MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIETIAEMON Ha pE3UCTOPE.

12. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, HUAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

13.  Omnpenenenue KIIJI narpeBarens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

15. M3yueHWe MAarHUTHOTO TMOJsi TOCTOSIHHBIX MAarHUTOB TMpPU HX OOBEIUHEHUU H
pa3ieliCHUH.

16. HccnenoBaHue IeMCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.  OnbIThI, IEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA KAaTYIIKH C
TOKOM M MarHuTa OT CUJIbI TOKA 1 HalpaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHwue NeMCTBUS MAarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

19. KonctpyupoBanue u nyueHue paboThl SJEKTPOIBUTATES.

20. HW3amepenue KIIJI anexTpoaBuraTenbHOU YyCTAaHOBKHU.

21.  OmBbITHI 110 UCCIICIOBAHUIO SIBJICHUS DJICKTPOMArHUTHON UHIYKIIUU: UCCIIEIOBaHUE
W3MEHEHUM 3HaYeHUs U HaIlpaBJIeHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanuueckoe nBuxeHne. MarepuanbHas Touka. Cucrema orcuéta. OTHOCUTEIIBHOCTD
MEXaHUYECKOTO ABMKECHUA. PaBHOMEpHOE MpsIMOJIMHEHOE ABM>KeHHEe. HepaBHOMEpHOE
npsAMoJIMHEeHOe  JBkeHue. CpeaHsss MW MIHOBEHHass CKOpPOCTh Tella IIpH
HEPaBHOMEPHOM JIBUKECHUH.

Yckopenue. PaBHOycKOpeHHOe TMpsiIMOJMHEWHOE JBukKeHue. CBOOOJHOE TaJIeHHE.
OmpiTel 'anunes.



PaBHOMEpHOE nBIKEHUE MO OKpyx)HOCTH. [lepron u yactota oOpamenus. JInneliHas u
yIJIOBasi CKOPOCTH. LIeHTpoCcTpeMUTENBHOE YyCKOPEHUE.

IlepBoiii 3ak0H HproTona. Bropou 3axkoH Herotona. Tpernii 3akon Herorona. IIpunnmn
CYyHEPHO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs CKOJIbXKEHUS, CUJIa TPEHUS
IIOKOS1, IPYTHE BUABI TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOPEHHE CBOOOJHOrO MaJCHHS.
Jemxenue nnaner Bokpyr Connua. IlepBas kocMmuueckas ckopocTb. HeBecoMocTh u
MepErpy3KH.

PaBHOBecue maTepuanbHON TOUKH. AOCOIOTHO TBEPAOE Teyio. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpaleHusi. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynbee tena. 3MeHenne umiynbsca. MIMImysibe CHitbl. 3aKOH COXPaHEHUSI UMITYJIbCA.
PeakTuBHOE BUXKEHUE.

Mexannyeckasi pabora U MOIIHOCTb. PaboTa cui TskecTH, ynpyroctu, Tpeaus. CBs3b
sHeprun U padotel. lloTeHuManbHAsE 3HEPrus Teja, MOJHATOTO HaJ MOBEPXHOCTHIO
3emud. [loTeHnmanpHas sHeprus cxxarou nmpyxuHel. Kunernueckas sueprus. Teopema o
KMHETUYECKOU JHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Hemoncmpauuu.

1.  HaOmroneHue MexaHU4ecKoro JBUKEHMsI Te€a OTHOCUTENBHO PAa3HBIX TEJ OTCUETA.
2. CpaBHeHHE MyTeW U TPASKTOPUU IBUKEHUS OJJTHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

3.  H3mepeHue CKOPOCTU U YCKOPEHUS IPSAMOJIMHENHOTO IBUKECHUS.

4. HccnenoBanue npu3HAKOB PAaBHOYCKOPEHHOI'O IBUKEHUS.

5. HabGmroneHue ABMXEHUS TeNa MO OKPY>KHOCTH.

6. HaOmoneHne MexaHMYECKUX SBJICHUM, MNPOUCXOASIIUX B CHUCTEME OTCYETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCHUTENIBHO KaOMHETa
buzuKHy.

7. 3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaOmroneHue paBeHCTBa CUJI IIPU B3AaUMOJECHCTBUH TEJ.

9. HM3MeHeHue Beca Tea Mpu yCKOPEHHOM JBHKECHUH.

10. Ilepenmaya umiryiabca Ipu B3aUMOAEHCTBUM TE.

11. IIpeoOpa3oBaHus YHEPTUU TIPHU B3aUMOJCHCTBUU TEI.

12.  CoxpaHEeHUE UMITYJIbCA IIPU HEYNPYTOM B3aUMOJICHCTBUMU.

13.  CoxpaHeHue UMITYJIbca MPU a0COJTIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HaOmroneHnue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHHEe MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM IMaICHUH.

16. CoxpaHEHME MEXaHWYECKOW DSHEPrud IpU JBWXKEHHM Tela IOoJA JACHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimeol.



1.  KoHcTpyupoBaHue TpakTa Jisl pa3roHa U JAJIbHEHIIEr0 paBHOMEPHOIO JBUKECHHUS
IapuKa Uiv TEIEKKH.

2. OrmpeneneHue cpeHEN CKOPOCTH CKOJNBbKEHHUs OpycKa WM JBHXKEHUS MIApHKa 110
HAKJIOHHOU IUTIOCKOCTH.

3. OmpeneneHre yCKOpEHUS Tella MPH PaBHOYCKOPEHHOM JIBMKEHUU MO HAKIOHHOMN
IJIOCKOCTH.

4.  HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

5. IlpoBepka TrUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHUU O€3 HayaabHOU
CKOPOCTH IIyTH OTHOCSITCS KAaK PsII HEYETHBIX YUCET, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHUSI OT CHUJIbI HOPMaJIbHOTO
JIABJICHUSI.

7. Omnpenenenue kodhHUIIMEHTA TPEHUS CKOIBKECHUS.

8.  OmnpeneneHne )KECTKOCTU MIPYKUHBI.

9. Omnpenenenue padOThl CUJIbI TPEHUS IPU PABHOMEPHOM JBHKEHUU Teja MO
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Ompenenenne pabOThl CUIIBI YIPYTOCTU MPHU MOIBEME Tpy3a C UCIOJIb30BAHUEM
HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXpaHEHUS YHEPTHUHU.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe asuxenue. OCHOBHBIE XapaKTEPUCTUKU KoJieOaHUI: TIEPHO/I, 4acTOTa,
aMIuIMTy1a. MaTteMaTu4ecKkud U NpYyKUHHBIM MasTHUKH. [IpeBpalieHue 3Hepruu npu
K0JIe0aTeIbHOM JBUKCHUU.

3aryxaronue koieoanus. BeinyxaeHHble kosie0anus. Pezonanc. MexaHnnueckue BOTHBI.
ColicTBa MexaHMYeCKHX BOJH. [IpoposibHBIE M MONEpeyYHbIe BOJHBI. [[MHA BOJHBI 1
CKOPOCTh €€ pacrpocTpaHeHus. MexaHnuecKue BOJIHbI B TBEPIOM Telle, CEHCMHYECKUE
BOJIHBI.

3Byk. ' poMKOCTB 3ByKa U BhIcOTa TOHA. OTpaxkeHue 3Byka. MH(dpa3Byk u yabTpa3ByK.
Hemoncmpayuu.

1.  HalGmonenue xoseOaHuil Te Mo JSHCTBUEM CUJIBI TSHKECTH U CUJIBI YIIPYTOCTH.

2.  HabGmonenue xonebGaHuil rpy3a Ha HUTH U Ha TPY>KUHE.

3 Hab6nronenune BRIHYKICHHBIX KOJICOAHHM U pE30HAHCA.

4. PacmpocTpaHeHue MpOI0JIbHBIX U MOMEPEUHBIX BOJH (Ha MOJEIH).

5. HaOmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI PE30HAHC.

Jlabopamopnsie pabomel u onvimel.

1. OmpeneneHue 4acTOTHI U TIEPHO/Ia KOJIeOaHW MaTEMaTHUYECKOTO MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U MEPUO/Ia KOJEOAHUIN NPy KMHHOTO MasiTHUKA.



3.  HccnemoBaHnue 3aBUCUMOCTH MEPUOIA KOJICOAHUH MTOABEIIICHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.

4. HccnenmoBanue 3aBUCUMOCTH TMEpPHOJA KOJCOAHUU MPYKMHHOTO MAasiTHUKA OT
Macchl rpy3a.

5. IIpoBepka He3aBUCHMOCTH TEpHUOJa KOJIEOAHUN Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OmnbIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh IEpUOJa KOJICOAaHHM MpPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7.  H3mMmepenue yckopeHusi CBOOOAHOIO MaICHUS.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DIEeKTPOMArHUTHOE MOJie. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BoJH. [Ilkana snexkTpoMarHuTHEIX BOJIH. MCOIb30BaHUE AJIEKTPOMArHUTHBIX BOJH ISt
COTOBOW CBSI3H.

DnekTpoMarHuTHast mpupoja ceeta. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBOUCTBA PJIEKTPOMATHUTHBIX BOJIH.

2. BoisHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimeol.

1.  M3ydeHue CBOWCTB JEKTPOMATHUTHBIX BOJH C TOMOIILI0 MOOMIIBHOTO TeedoHa.
Paszgea 11. CBeroBbIe SABJICHMS.

JlyueBast mozenb cBeta. McTtounuku cBera. [IpsaMonuHeliHOe pacnpOCTpaHEHHE CBETA.
3atmenust ConHua u Jlynel. OtpaxkeHue cBera. [lmockoe 3epkano. 3aKOH OTpakKeHUs
CBETa.

[Ipenomnenue cBeta. 3aKOH NpesioMIieHUs cBeTa. [1oHOe BHYyTpEeHHEE OTPaKEHHUE CBETA.
Hcnonb30BaHre MOJTHOTO BHYTPEHHETO OTPAYXKEHUSI B ONTUYECKUX CBETOBOIAX.

JIunza. Xon nydeit B nmu3e. Ontuueckas cucrema (oToammapara, MHKPOCKONa M
Teneckona. ['ma3 kak ontudeckas cuctemMa. bim3opyKkocTh U 1alIbHO30PKOCTb.
Paznoxenue Oenoro cera B crekTp. OmnbiTel HbioToHa. CnojkeHHE CHEKTPaIbHBIX
1uBeTOB. /lucnepcus cera.

Hemoncmpayuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenune n300paxxeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTuueckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XO0J Iy4der B pacCenBaIOIIEH JIMH3E.

[Tomrydenue n300pakeHUii ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

L 0 N ok W N e



10. Mopens rnasza.

11. PasznoxeHue 0enoro cBera B CIIEKTP.

12. [lomyuyenue Oesoro cBera Mpu CIOKEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimeol.

1.  HccnenoBaHue 3aBUCUMOCTH YTila OTPAKEHUSI CBETOBOTO JIy4a OT yIJia HaJcHUs.

2.  M3ydeHue xapakTepUCTUK H300pakKeHUs PeIMETa B IJIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCHMOCTH yTIJIa MPEIOMIIEHUSI CBETOBOIO JIy4a OT yIJIa MaICHUS
Ha FPAHULE «BO3TYX—CTEKIIO».

4. Ilomydyenue n3o0paxeHu ¢ MOMOIILIO COOMPAIOIIEH JTUH3HI.

5.  Omnpenenenue GOKyCHOTO pacCTOSHUS U ONTHUYECKOW CUITBI COOMPAIOIICH JIMH3BI.

6.  OmbITBHI IO PA3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmnbITHI IO BOCHPHUATUIO 1IBETA MPEAMETOB MPU UX HAOIIOJACHUU YEPe3 1IBETOBBIC
GUIBTPEIL.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pezepdopaa u minanerapHas mojiens aroMa. Mojens aroma bopa. Mcnyckanue u
MOIJIONICHUE cBETa aTOMOM. KBaHThI. JINHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, Oeta- u ramma-uznydeHus. CTpO€HHE aTOMHOIO sjpa.
HyxkiionHast Mmoaenb atomHoro sapa. M3otonsl. PagnoaktruBHbie ipeBpanieHus. [lepron
MOJTypacriajia aTOMHBIX SEP.

SAnepHble peakiny. 3aKOHBI COXPaHEHHUA 3apPSAJ0BOTO U MACCOBOI'0 UHUCEI. DHEPTUs CBSI3U
aTOMHBIX sijiep. CBsi3b Macchl U dHepruu. Peakiiuu cunTesa u nenenus saep. MicTouHuku
sHeprun ConHua U 3BE3.

SnepHas sHepreTuka. JlelcTBUsI paAMOAKTUBHBIX U3IyYEHUN HA )KUBbIE OPTraHU3MBI.
Hemoncmpauuu.

1.  ChoexTpsl U3MTy4YEHUS U TTOTJIOMIEHUS.

2. CnekTtpbl pa3aIudyHBIX ra30B.

3. ChexTp Bojopoja.

4.  HaGmronenue TpekoB B kamepe Bunbcona.

5. Pabora cuéruynka MOHU3UPYIOMIMX U3ITyYECHHM.

6. Perucrpauus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1.  HaGmronmenue CIjIOMHBIX U TMHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE HPHEPIHMU YACTHUIBI 0 TOPMO3HOMY MYyTH (110
dboTorpadusm).

3.  M3mMmepeHue paanoakTUBHOTO (oHA.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.

[ToBTOpUTENHEHO-0000MAIOMNY  MOIYJIh TIPEIHA3HAYECH IS CHUCTEMATU3AlMH U
00001IIeHNs TIPEIMETHOTO COJEP>KaHUS M OTBITA JIEATEIbHOCTH, TPUOOPETEHHOTO TpU
U3YYEHUU BCEro Kypca (uU3MKH, a Takxke Hisi TMOArOTOBKM K OCHOBHOMY



TrOCyJapCTBEHHOMY 3K3aMeHY M0 (U3HKE JJIs1 00YUJaOIINUXCS, BRIOPABIINX 3TOT YUCOHBIN
MpEeIMET.

[Ipy w3ydeHMH JAHHOTO MOIYJSI PEATU3YIOTCI W CUCTEMATHU3HPYIOTCS  BHJIBI
JESITEIIbHOCTH, HAa OCHOBE KOTOPBIX OOECIICUMBACTCS JOCTH)KCHHE TPEAMETHBIX H
MeTamnpeIMETHBIX TUTAHUPY €MBIX PE3yIBTaTOB oOy4eHwus, dbopmupyercs
€CTECTBEHHOHAYYHAss TPAaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCICIOBAHUS
SIBJICHUI TIPUPOBI M TEXHUKH, OBJIAICHHEC YMCHUSIMHU OOBSICHATH (PU3NUYECKUE SBICHUS,
NPUMEHSST TIOMyYeHHBIC 3HAHUS, peIlaTh 3aJadyd, B TOM YHCIE KAaueCTBEHHBIC U
IKCIIEPUMEHTAJIbHBIC.

[TpuHIUIIMATBPHO NEATEIBPHOCTHBIM XapakTep JAaHHOTO paslieia pealu3yeTcs 3a CUET
TOTO, 9TO OOYYAFOIIHECS BHIMOTHSIIOT 3aIaHMs, B KOTOPBIX UM TIPEIIaracTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAHWW pPacHo3HaBaTh W HAYYHO OOBICHATH (HHU3UUCCKUE
SIBJICHUSI B OKPYKAIOLIEH IPUPOJIC U MMOBCETHEBHON KU3HU;

UCII0JIb30BATh HAYYHbIE METObI UCCIEAOBaHUS (DU3NUECKUX SBJICHUHN, B TOM YHCIIE JIJIS
MIPOBEPKH TUIIOTE3 U TTOTYICHUS TEOPETUICCKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJICE BaXKHBIX JIOCTHIKCHHUH COBPEMEHHBIX
TEXHOJIOTHHA, HAMpUMEpP, MPAKTUYECKOTO WCITOIB30BAHUS PA3JIUYHBIX HCTOYHUKOB
HHEPTUY Ha OCHOBE 3aKOHA MTPEBPAIICHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB DHEPTHUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKM Ha YypOBHE OCHOBHOTO OOIIero oOpa30BaHUs HAMpaBICHO Ha
JOCTIDKCHUE JIMYHOCTHBIX, METAlpeAMETHBIX H MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare usydeHuss (PU3MKM Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS Yy
oOyyaromierocs 0y1yT cOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIBTATHI B YACTH:

e 1) marpuoOTHYECKOIr0 BOCIIMTAHMS:

e  — IIPOSIBICHUE HHTEpECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
($u3nyeCcKoil HayKu;

e  — IICHHOCTHOE OTHOUIEHUE K JOCTUKEHHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpamJaaHCKOIO M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e  — FOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXKIEHMM OOIIECTBEHHO 3HAUYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKEHUN (PUBHKH;
e — OCO3HAaHME BAXHOCTU MOPAIBHO-ITUYECKUX NPUHLUIOB B JEATEIBHOCTU
YYEHOrO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e  — BOCHPHUSITUE JCTETUYECKUX KauyeCTB (PU3NYECKOM HaAyKu: €€ TapMOHHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI'O ITO3HAHUSA:

e  — OCO3HAHHUE IEHHOCTU (HU3UYECKON HAYKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;

e — pa3BUTHE HAy4YHOW JIFOOO3HATEIILHOCTH, HWHTEpeca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

e 5) popmupoBaHus KyJbTypPbl 310POBbSI M IMOIUOHATBHOI0 0JIATOMOYYHS:

e — OCO3HaHWE IIEHHOCTH 0Oe30macHOro oOpa3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXXKHOCTHU MPaBUJI OE30MMaCHOT0 TTOBEJICHUS Ha TPAHCIIOPTE, Ha
JIOpOTax, C JIEKTPUUYECKUM U TETJIOBBIM 00OPY0BAHUEM B JIOMAITHUX YCIOBUSIX;

e  — cOpMUPOBAHHOCThH HABBbIKA pedieKCUM, MPU3HAHKE CBOETO MIpaBa Ha OIIMOKY U
TaKOTO e MpaBa y APYyroro 4ejioBeKa;

e 6) TPYyAOBOr0 BOCHIUTAHUS:

e — AKTHMBHOE Yy4YacTHE€ B pEUICHUM TMPaKTUYECKUX 3a1ad (B paMKax CEMbHU,
0o0pa3oBaTeNbHONM OpraHu3alliyd, TOopojaa, Kpas) TEXHOJIOTHUYECKOM U COIUaibHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCJE U (PU3NYECKUX 3HAHUM;

e  — HHTEPEC K MPaKTUUECKOMY M3YUYEHUIO Mpodeccuit, CBsI3aHHBIX C (PU3UKOI;

. 7) 3K0JIOrH4€CKOro BOCIIMTAHMSA

e  — OpHEHTAIUs Ha IPUMEHEHUE (U3NYECCKUX 3HAHUH JJIA PEIICHUS 33a7a4 B 00IaCTH
OKpY>Kalollen cpeibl, INIAaHUPOBAHUS MTOCTYITKOB U OLICHKU WX BO3MOXHBIX MTOCJIEACTBUN
JUISL OKPYIKAIOIIEH Cpebl;



e — OCO3HaHMWe TJO0OANIBHOIO XapakTepa HKOJIOIMUYECKHUX NpodJieM U MyTel ux
pelIeHHS;

e  8)aganTanuy K M3MEHAIOIMMCH YCJIOBHAM COHMAJIBHON U IPUPOAHOM Cpeabl:
e  — MOTPEOHOCTH BO B3aMMOJECICTBUU NPU BHIIIOJIHEHUH UCCIEI0BAHUNA U IIPOEKTOB
(bu3znyeCcKoil HalIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JIPYTHUX;

e  —IOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO 1A TEIIbHOCTB;
e — MOTPEOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHUI, B TOM 4YHCIE (OPMYIUPOBATH
UJIeH, TOHATHSA, TUIIOTE3bI O GPU3NYECKUX 0OBEKTAX U SIBICHUSAX;

e  — Oco3HaHHE NePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JacTu
bu3uKy;

e  — IUTAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3UYECKUX 3HAHMIA;

e  — CTpPEMJICHHE AHAJIU3UPOBATH U BBISBIISITH B3aMMOCBSI3U IPUPOJBI, OOLIECTBA U

PKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;
e  — OIICHKA CBOUX JICHCTBUM C YUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEy, BO3MOYKHBIX
rII00aJIbHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynpraTe ocBoeHus mporpamMmbl IO (PU3MKE HA YPOBHE OCHOBHOIO OOILIEro
oOpa3zoBaHus y oOyuatouierocsi OyayT copMUpOoBaHbl MeTallpeAMeTHbIE Pe3yJIbTaThl,
BKJIFOYAIOIIME TO3HABATEbHBIE YHUBEPCAIbHbBIE YUeOHbIE NEHCTBUSA, KOMMYHUKATUBHbIE
yHUBEpCaJlbHbIEC YUEOHbIE IEHCTBHUSI, PETYJIATUBHBIE YHUBEPCAJIbHbIE yUeOHBIE 1CHCTBUS.

ITo3HaBaTe/IbHBIE YHMBEPCAJIbHBIE YUYeOHbIE 1eiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUS:

e  BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKN OOBEKTOB (SIBIICHHH);

e  YCTaHaBIIMBAaTh CYIIECTBCHHBI TMPHU3HAK KIAacCU(PHUKAIIMKA, OCHOBAHMS IS
000011IeHNS U CpaBHEHUS,

e  BBIABIIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pacCMaTPUBAaEeMbIX (haKTax, JTaHHBIX
1 HaOJIIOJICHHUSIX, OTHOCSAIINUXCS K (PU3UICCKHUM SIBIICHHSIM;

e  BBIIBJIATH MPUYUHHO-CIICJCTBEHHBIC CBS3U NPH M3YYECHUN (PU3HUECKHUX SBJICHUN H
MPOIIECCOB, JENaTh BBIBOJBI C HCIIOJIH30BAHUEM JICAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEJINYNH;

e  CAMOCTOSTEIILHO BBIOMPATh CMOCOO pemeHus y4ueOHOU (U3MYECKON 3amadu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB PEIICHHUS, BEHIOOP HAaOOJIee MOIXOSAIIETO C YUYETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble nccienoBarebCcKue AeiiCTBUS.

e  HCHOJB30BaTh BOMPOCHI KAK UCCIEAOBATEIHLCKII HHCTPYMEHT TTO3HAHUS;

e  TPOBOAWTH IO CAMOCTOSITEIHHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIM
(U3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUECKOTO SBICHUS,



e  OIICHMBATh HA IPUMEHUMOCTH U JOCTOBEPHOCTH HHPOPMAIUIO, TOJTyUYEHHYIO B X0/1€
WCCJIEIOBAHMS WJI SKCIIEPUMEHTA;

e  CAaMOCTOATETHHO (OPMYIHPOBATH OOOOIICHUS ¥ BBIBOJABI TIO peE3yibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

e  TMPOTHO3UPOBATH BO3MOKHOE JalibHEWIIee pa3BUTHE (PUINYECKUX MPOIECCOB, a
TaK)Ke BBIJIBUTATh MPEATOI0KEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAX.
Pabora ¢ nndopmanmeii:

e  TMPUMEHSTH PA3JIUYHbIE METOJbI, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U 0TOOpE
uHGOPMAIUU WIH JAHHBIX ¢ YYETOM IPEIJIOKEHHON yueOHOM Pu3nyeckon 3a1auu;

e  AHAIM3UPOBATH, CHCTEMATU3UPOBaTh W  HHTEPHOPETHPOBATH  HUHPOPMALIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

e  CaMOCTOSATEIBHO BBIOMPATH ONTHUMANIBbHYIO (hOPMY IpEACTABICHUS UH(DOpMALUU U
WUTIOCTPUPOBATh pEUIaeMble 3aJaud HECJIOKHBIMM CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoil 1 UX KOMOMHAIUSIMU.

KoMMyHHKATHBHbIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBHUS:

e B X0Ji¢ 00CYXJIeHHUSI YUeOHOr0 Marepuayia, pe3yjabTaToB JaOOpaTOpPHBIX padoT U
MPOEKTOB 3aJaBaTh BOIPOCHI M0 CYIIECTBY OOCYXIAa€MOUM TeMbl U BBICKA3bIBaTh WIEH,
HAlleJICHHbIE Ha PELICHUE 33/1a4U U MOJIepKaHue 0J1aroxkesIaTeIbHOCTH OOIIECHNUS;

e  CONOCTaBIATh CBOM CYXKICHHS C CYXICHUSMHU JPYIHMX Yy4YaCTHUKOB JUaiora,
0OHApyKUBAaTh PA3IMYNE U CXOJCTBO MO3UIIUIA;

e  BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e  MNyONUYHO TMPEACTABIATH PE3YJbTaThl BBITOJHEHHOTO (DPU3MUYECKOIO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

e  TOHUMATbH U UCIIOJIB30BATh IPEUMYIIECTBA KOMaHAHON U MHAUBHIyaIbHON pabOThI
IPU pELICHUU KOHKPETHON (pUu3HUeCKOr MpoOIEMBI;

e  NPUHHUMATHh LEIUM COBMECTHOM JE€ATEIbHOCTH, OPTaHW30BbIBATH JECUCTBUS MO €€
JOCTHKEHHIO: PacIpellesTh PO, 00CYk AaTh MPOLECChl U Pe3ybTaTbl COBMECTHOM
paboThl, 000011aTh MHEHUS HECKOJIBKHUX JIFOJICH;

e  BBINOJHATH CBOIO YacTh pa0OTHI, IOCTUTasi KAYECTBEHHOIO pe3yJbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYSI CBOU JEHUCTBUS C IPYTUMU WICHAMHU KOMAH/]IbI;

e  OLIGHMBaTh KayecTBO CBOEro BKJaJa B OOUMH NOPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHUSL.

PeryasitTuBHbIe yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

e  BBUBJIATH NPOOJEMBbI B JKM3HEHHBIX M Y4YEOHBIX CHUTyalMsIX, TPEOYIONUX st
peteHust GU3NIECKUX 3HAHUM;

e  OPHEHTUPOBATHCS B PA3TUYHBIX MOAXOAAX MPUHATHS PEUICHUN (MHIUBHUIYaJIbHOE,
MPUHATHE PEILICHUS B TPYIINE, IPUHITUE PEIICHUHN TPYIIION);



e  CaMOCTOSITEIHHO COCTaBISITh AITOPUTM pelIeHUs (PU3MUECKOM 3a7auu U TUIaHa
UCCJENOBAHUS C YYETOM HMMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh NIPEAJIaracéMble BApUAHThI PEIICHU;

e  JIenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

e  J1aBaTh Q/ICKBATHYIO OLIEHKY CUTYallMH U MPEJIaraTh IJIaH €€ N3MEHEHHUS;

e  OOBACHATH MPUYHMHBI JOCTHKEHHS (HEIOCTHKEHHUS) PE3yJIbTaTOB ACSTEIbHOCTH,
JaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY;

e  BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBIIIOJHECHHUS
(Gbu3MYEeCcKOro HCCIENOBaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTyallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEMH;

e  OLICHMBATh COOTBETCTBHE PE3yJIbTATa LUEIU U YCIOBUIM;

e  CTaBUTh ceOsl Ha MECTO JAPYroro 4YejJoBeKa B XOJE CIOpa WM JUCKYCCHUHM Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIrOro;

e  TMpuU3HABaTh CBOE MpaBO Ha OMMOKY MpU pEHICHHH (PU3MYECKUX 337a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYIroro.

IMPEAMETHBIE PE3YJIBTATBI

K koHily o0yueHus B 7 kjacce mpeaMEeTHbIC PEe3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e  HCHOJB30BaTh NOHATHS: (U3UYECKUE U XUMUUYECKHE SBJICHUS, HAOJIOJCHHUE,
SKCIIEPUMEHT, MOJEJNb, TUIOTE3a, €IAUHUIIBI (DU3NUYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHUS BellecTBa (TBEpHOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
NBIDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  NPSIMOJMHEHWHOE),  TPaeKTOpHUf,
paBHOJCHCTBYIOImAass cuna, Aedopmanus (ymnpyras, TIUIaCTUYECKasl), HEBECOMOCTb,
COOOUIAOUIUECS COCY/IBI;

e pazmuuath sABieHUS (AU(Qy3usA, TEMIOBOE [BM)KEHHE YaCTHLl BEIIECTBa,
pPaBHOMEpPHOE ABMKEHUE, HEPABHOMEPHOE ABWKEHUE, UHEPLUs, B3aUMOJEHCTBUE TEll,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpalleHUs, Mepeaada AdaBJICHUS
TBEPIABIMHU TEJIaMH, KXUIKOCTIMU U Tra3amu, aTMOChEpHOE NaBJCHUE, IMJIaBaHUE Tel,
MpEeBpaIEHUs] MEXaHUUECKON SHEPrUu) MO OMMCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JAaHHOE (PU3NUYECKOE SBIICHUE;

e  paCMO3HABaTh TMPOSBICHWE HW3YYCHHBIX (PU3MUECKHX SBICHUUW B OKPY’KAIOIIEM
MUpE, B TOM Ynciie PU3ndecKue IBJICHUS B IPUPOJIE: MPUMEPHI IBMKCHUS C Pa3IMYHBIMU
CKOPOCTSIMA B JKMBOW M HEXKHMBOW NPUPOJE, ACHUCTBUE CWIBI TPEHUS B NPUPOJIE M
TEXHUKE, BJIMSHUE aTMOC(EPHOrO MaBJICHUS Ha >XMBOM OpraHU3M, IJIaBaHUE PBbIO,
pbhluaryd B TeJ€ YeJIOBeKa, MPU 3TOM MEPEBOAMUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;

e  ONWCHIBAaTh W3YyYCHHBIE CBOWCTBA Tel M (DUUYECKUE SBJICHUS, HCIOJb3YSI
dbuznyeckre BeIUUMHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BpeMsl, yTh, CKOPOCTh,



CpeaHss CKOPOCTh, CHJIA YIIPYIOCTH, CHJIA TSDKECTH, BEC TEJA, CWJIA TPEHMS, NaBJICHUE
(TBEpImOTO TENa, JKUAKOCTH, Ta3a), BBHITAJIKWBAIOIIAS CHUJa, MEXaHWYecKas paboTa,
MOIIHOCTb, TUJIEYO CHUJIBI, MOMEHT CHJIbl, KO3((UIIMEHT TMOJe3HOrO JAeHUCTBUS
MEXaHU3MOB, KUHETUYECKas U TOTECHIHAJIbHAS SHEPrus), MpU ONMUCAHUU MPABUIBHO
TpakToOBaTh (U3HUUECKUN CMBICI UCIONB3YEMBIX BEJIMYHMH, UX 0003HAUYEHUS U €IUHUIIbI
bu3nYeCKuX BETWYHMH, HAXOAUTHh (HOPMYJBI, CBS3BIBAIONIME JaHHYIO (DHU3HUECKYIO
BEIMYMHY C JPYTMMU BEJIUYHMHAMH, CTPOUTHh TPapuKd H3YYCHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEJIMYUH;

e  XapaKTepU30BaThb CBOWCTBA TeJd, (PU3UYECKUE SIBJICHUS U TMPOIECCHI, UCIOJIb3YS
npaBuia CIOXKEeHHUs cuil (BJoJIb OJHOW mpsiMoil), 3akoH ['yka, 3akon [lackans, 3axkoH
ApxuMena, IpaBUJIO paBHOBECHUS pbiuara (0J10Ka), «30J10TOE IPABUII0» MEXaHUKH, 3aKOH
COXpaHEHUsI MEXAaHWYECKOM HHEPruu, IMpH 3TOM JaBaTh CIOBECHYIO (DOPMYJIHUPOBKY
3aKOHA U 3allMChIBATh €70 MATEMAaTUYECKOE BHIPAKEHHE;

e  OOBSCHATH (PU3UYECKUE SIBJICHUS, MPOLIECCHI U CBOWCTBA TENl, B TOM YHUCJE U B
KOHTEKCTE CHUTYAllMMd MPAKTUKOOPUEHTUPOBAHHOIO XAPAKTEPA: BBIABISATh HNPUYUMHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX MIAroB ¢ OMmopoi Ha 12
M3YUYCHHBIX CBOMCTBA (M3UYECKUX SABICHUHN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
e  pemarh pacy€THbIC 3a7aud B 1—2 JEHCTBUSA, HUCMOJNB3Ys 3aKOHBI U (HOPMYJIBI,
CBS3BIBaroNME (M3HMUECKUE BEJIMUMUHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M 3alMChIBATh
KpaTKOE YCJIOBHUE, MOJCTABIATh (PU3MYECKUE BEIUYMHBI B (POPMYJIBI U TMPOBOJIUTH
pacuéThl, HAXOAUTH CIIPABOYHBIE JAHHBIC, HEOOXOAUMBIE JIs pEIICHUs 3a/1a4, OIIEHUBATh
PEATUCTUYHOCTD MOJIyYeHHOU (DU3UYECKOM BEITMUUHBI;

e  pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTHh MPU TOMOIIU (HU3UIECKUX
METOJIOB, B OIMCAaHUM HWCCIEHOBAHUSA BBIACIATH IPOBEPIEMOE MPEANIOIOKEHUE
(rumotesy), pa3audyaTh U UHTEPIPETUPOBATH MOJYUEHHBIN pe3yJIbTaT, HAXOIUTh OIIMOKHN
B XOJI€ OIBITA, J€NaTh BEIBOJBI IO €T0 PE3YJIbTATAM;

e  TPOBOAWTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WIH (U3MIECKUX
CBOMCTB TeJ: (POpMYyIHMPOBATH MPOBEPSIEMbIEC MPEATION0KEHHS, COOMPATh YCTAHOBKY U3
IPEII0KEHHOTO 000PYI0BaHHUSI, 3alIUChIBATH X0 OMbITa U (POPMYJIUPOBATH BBIBOJBI;

e  BBINIOJHSATH NPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Teja, 00bEéMa, CHITbI
U TeMIepaTyphbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB € YUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

e  TPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKOW BEIMYUHBI OT JPYTOH
C UCIIOJIb30BaHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHM IBHKCHMS TeEJla, CUJIbI TPEHUS CKOJBXKEHUS OT Beca Tella, KayecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCUMOCTH CHJIBI TPEHHsSI OT IUIOMIAIU
CONIPUKOCHOBEHUS TE€J, CUJIbI YIPYTrOCTU OT YJJIMHEHUSI MPY>KUHbBI, BHITAIKUBAIOLIEH
CHJIBI OT 00bEMa MOrpyXEHHOM YacTW Telda M OT IUIOTHOCTH >KUJIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT INIyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUI
IJIaBaHUs TeJN, YCIOBUW PaBHOBECHUS pblyara u OJIOKOB), y4acTBOBATh B INIAHUPOBAHUU
y4eOHOTO WCCIICIOBAHUsA, COOMpaTh YCTAHOBKY W BBITIOJHATH W3MEPEHUS, CIIETys



OpeIIOKEHHOMY IUIaHy, (DUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢u3nYeCKUX BETUYMH B BUJC MPEIJIOKEHHBIX TaONUIl U TPpa(UKOB, AeaTh BHIBOABI 1O
pe3yibTaTam MCCIIEIOBAaHUS;

e  TMPOBOAUTH KOCBEHHbIC M3MEpPEHUS (PU3NYECKUX BEJIMYMH (IJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPHAOTO TEJa, CUla TPEHUS CKOJIBKECHUS, [IaBICHUE BO3yXa,
BBITAJIKMBAIOIIAS CHIIA, IEHCTBYIOIIAs HA IOTPYXKEHHOE B )KUJKOCTH TEJO, KOAPHUIIUEHT
MIOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEys MPEIOKEHHON MHCTPYKIUU: NIPU
BBITIOJIHEHUU HM3MEPEHUN COOMpATh JKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYEHUE NCKOMOU BEJIUYUHBI;

e coOnofaTh MpaBUiia TEXHUKH O€30MacHOCTH Tpu padore ¢ 1abopaToOpHBIM
obopymoBaHUEM;

e  YKa3plBaTh NPHUHIMIBI ACHCTBUS NPHOOPOB M TEXHHYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOULIAIOIINECS COCY/bl, OapOMETp, pbluar, MOJBUKHBIA U
HENOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

e  XapakTEepU30BaTh MPUHLUIIBI JCUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMNOpPOM Ha HMX oONHCaHUs (B TOM 4YHCJE: TOJIIMIHUKH, YCTPOWCTBO
BOJOIPOBO/IA, THAPABINYECKUA MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMEeTp), UCIOJIb3Yysl 3HAHHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUH U HEOOXOIUMBIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;,

e  MPUBOJIUTH NPHUMEPHl (HAXOAWTH HHPOPMALMIO O MPHUMEpPAX) MPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW JKM3HU IJIsi OOECredYeHUs
O0e3omacHOCTH TMpu OOpalieHu C NpudOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 37J0POBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0 OBEACHUS B OKPY KaroLIei
cpexne;

e  OCYHUIECTBJISITH OTOOP MCTOYHMKOB MH(poOpManuu B MHTEpHETE B COOTBETCTBUU C
3aJIaHHBIM MOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBLIEIATH UHPOPMAIUIO, KOTOpas SIBJISETCS MPOTUBOPEUNBOM
WM MOYKET OBITh HEJIOCTOBEPHOM;

e  HCHOJB30BaThb TMpPU BBHINOJHEHUM YUYEOHBIX 3aJlaHUd HAYyYHO-TOMYJIIPHYIO
JUTEPATYpy (U3UUECKOTO COJEpKaHMs, CIPABOYHBbIE MaTepHalbl, PECYpChbl CETH
WuTtepHer, BiageTh NOpu€MamMu KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e  CO37aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE 2—
3 UCTOYHUKOB MH(POPMALIUKA (PU3UUECKOTO COJAEPKAHMS, B TOM YHUCIIE MMyOJINMYHO JeNaTh
KpaTKhe COOOILEHUs O pe3yJbTaTax MPOEKTOB WM YYeOHbIX MCCIEIOBAHUM, MPU ITOM
TPaMOTHO HWCMOJB30BaTh W3YUYCHHBIM TIOHATHHHBIA ammaparT Kypca (U3UKH,
CONPOBOX/ATh BBICTYIUICHHE MPE3CHTALINEN;

e  IIPH BHINOJHEHUH YUEOHBIX MPOEKTOB U UCCIEIOBAHUN paCIIpEeeNsaTh 00513aHHOCTH
B TPYyMIIE B COOTBETCTBUU C MOCTABICHHBIMU 33]1a4aMU, CJIECIUTH 32 BHIIOJTHEHUEM I1JIaHA
NEUCTBUN, AaJIeKBaTHO OIEHUBATh COOCTBEHHBIM BKJAJ B JAESATEIbHOCTb TIPYIIIBI,
BBICTPAMBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHX.



K koHiy oOyueHus B 8 kjiacce mpeaMeTHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE JTOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIINXCS YMEHUI:

e  HCIOJH30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEIIJIOBOE IBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEIIEeCTBa, KPUCTAJUIMYECKHME W aMopdHbIe Tena,
HACBIIIECHHBIN W HEHACBIIICHHBIN Nap, BIAXHOCTh BO3yXa, TEMIEpPATypa, BHYTPEHHSA
SHEPIusi, TEIJIOBOW JBUraTelb, JJIEMEHTAPHBIN JICKTPUUYCCKUM 3apsijl, FJIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAICKTPUKH, TOCTOSHHBIN SJIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;
e  pa3nIMuaTh SBJICHHUA (TEIJIOBOE pacIIMpEHUE U CHKaTHe, Terionepeaaya, TermioBoe
paBHOBECHE, CMauyMBaHUE, KalWUIAPHBIE SBICHUS, WCHApEHUE, KOHACHCALUS,
IJIaBJICHUE, KpUCTAITU3alus (oTBepaeBaHue), KHUIIEHUE, Terionepeaada
(TerIOMPOBOHOCTh, KOHBEKIUSA, HW3Iy4YCHHUE), DBJEKTpU3alusl TeJl, B3aUMOJICUCTBUE
3apsiioB, JACHCTBHSI AJEKTPUUECKOTO TOKAa, KOPOTKOE 3aMblKaHUE, B3aMMOJICHCTBHUE
MarHuToOB, JAEHCTBHE MArHUTHOTO MOJII HAa MPOBOJAHUK C TOKOM, 3JIEKTPOMarHUTHAas
UHIYKIUSI) TI0 OMNHCAHUI0 HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBICHUE;

e  pacmo3HaBaThb MPOSIBIICHUE HM3YYEHHBIX (PU3NUECKUX SBICHUM B OKpPYKAIOIIEM
MUpe, B TOM 4ucjie (pu3nueckue SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSXKCHUE U
KaNWUISIPHBIE SBJICHUS B NPUPOJE, KpUCTALIBI B mpupoiae, uznydenue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE ABJICHUS B aTMOc]epe, INEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiu, apeid MmoocoB, poidb MATHUTHOTO TMOJIS 711 )KM3HU Ha 3emiie, TOJISIPHOE
CUSHUE, TpPU OTOM TMEPEBOAUTH MPAKTUYECKYI0 3a7ady B Yy4eOHYIO, BBIJCIAThH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NYECKUX SBIICHUN;

e  ONWCHIBAaTh H3YyYCHHBIE CBOWCTBA Tel M (DUUYECKUE SIBJICHUS, HCIOJIb3Ys
dbu3nYecKre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIusi, KOJUYECTBO TEIJIOTHI,
yAenbHasl TEIIOEMKOCTh BEIIECTBA, y/eJIbHAS TEIUIOTa IUIABJICHUS, yAeIbHas TEIoTa
napooOpa3oBaHusl, yjaelbHas TEIJIOTa CTOpaHUsl TOIUIMBA, KOA(POUIIMEHT MOJIE3HOTO
JEUCTBHS TEIUIOBOM MAIWMHBI, OTHOCUTEJIbHAS BJIAXHOCTh BO31yXa, 3JEKTPUYECKUU
3apsiji, CUJia TOKa, SJIEKTPUUECKOE HAIIPSKEHUE, COMTPOTUBIICEHUE MPOBOIHUKA, YIEIbHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOr0 TOKA), IPU OMUCAHUU
MPaBWIBHO TPAKTOBATh (PUBMUECKUNA CMBICT MCIOJIb3YEMbIX BEJIMYMH, 0003HAUYCHUS U
CAVHUIBI  (U3UYECKUX BEIWYUH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMH BEIUYMHAMH, CTPOUTH Tpadukyd H3yUYECHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEJIMUUH;

e  XapaKTepH30BaTh CBOWCTBA Tes, (PU3NUECKUE SIBICHHUS M TPOIECCHI, MCIOJb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUYECKON TEOpUH CTPOCHHS BEIIECTBA,
MPUHIINI CYyNEPHO3UILIUN NOJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a,
3akoH Oma Jy1sl ydacTKa 1enu, 3aKoH Jxoyns—JIeHua, 3akoH cCoOXpaHEHUs JHEPTUH, TIPH
ATOM JaBaTh CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYECKOe
BBIpAKEHUE;



e  00BACHATH (U3UYECKUE TMPOILIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalli IPAaKTUKOOPUEHTUPOBAHHOTO XAPAKTEPA: BBIABIATH IPUUYUHHOCIIEACTBEHHBIC
CBSA3HU, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKHUX IIaroB ¢ OMOPOM Ha 1—2 M3y4yeHHBIX
CBOICTBa PU3NUECKUX SABICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e  pemarb pacu€THbIC 3aJayd B 2—3 JEHCTBUs, MCIONb3Yysl 3aKOHBI U (OPMYJIBL,
CBSI3BIBAIOIINE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a7auu 3alUChIBATD
KpaTKO€ YCJIOBHE, BBISABISATh HEIOCTATOK JAHHBIX JUIsl PEIICHHs 3aJadd, BbIOUpATh
3aKOHBI U (POpMYJIbI, HEOOXOAUMBIE JIJIs €€ PEIICHNUs, IPOBOAUTh PACUETHI M CPAaBHUBATH
IOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUHMHBI C U3BECTHBIMU JIaHHBIMY;

e  pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOYKHO PEIINTh HPU MOMOUIM (PUINYECKUX
METOJOB,  HCIIOJB3Yysl  ONMCAaHWE  MCCIEAOBAHUsA,  BBIACISITH  MPOBEPSEMOE
IIPEANOJIOKEHNAE, OLEHUBATh IPABWIBHOCTh NOPSAKA IPOBEACHUS HCCIEA0OBAHUSA,
JI€J1aTh BBIBOJIBI;

e  MPOBOJUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WIH (QU3NYECKUX
CBOMCTB TeN (KalWUISIpHBIE SBJICHMS, 3aBUCUMOCTD JAaBJICHUS BO3yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTHIBAHUSA M HATPEBAHUS IIPU M3JIYyYECHHUH OT IBETA
u3Nydaronie  (MOrJIOMIAonIeil) IMOBEPXHOCTH, CKOPOCTh HCHApEeHHUs BOJBI  OT
TEMIIEPATYpbl JKUIKOCTM U IUIOLAAM €€ IIOBEPXHOCTH, DJJIEKTpU3alMs Tel W
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsioB, B3aUMOJIECHCTBHUE ITOCTOSIHHBIX MAarHUTOB,
BU3yaJIN3alMsl MAarHUTHBIX TOJIEW MMOCTOSHHBIX MAarHUTOB, JE€WCTBUS MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMWTa, CBOMCTBA OSJIEKTPOJBUIATEIIS
IOCTOSTHHOTO TOKa): (pOpMyJMpOBaTh IMpPOBEpsSEMbIE MPEANOIOXKEHUs, COOUpPaTh
YCTaHOBKY U3 IPEI0KEHHOT0 000PY10BaHMsI, ONKUCHIBATh X0 OTbITa U (HOPMYIHPOBATh
BBIBO/IbI;

e  BBINOJHATH MPSIMBIE HU3MEPEHUS TEMIEPATYpPbl, OTHOCUTENBHOM BIIAXKHOCTU
BO3/lyXa, CUJIbl TOKa, HANpPsDKEHUS C MCMOJb30BAHMEM AHAJIOTOBBIX IMPUOOPOB U
JaTYNKOB (PU3NYECKUX BEJIUYUH, CPAaBHUBATH pPE3yJbTaThl H3MEPEHHN C yu&ToMm
3a/IaHHON a0COJIFOTHOM TOTPENTHOCTH;

e  NPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NUYECKOW BEJIMYUHBI OT JPYrou
C MCMOJB30BAHUEM MPSAMBIX U3MEPEHHM (3aBUCUMOCTh CONPOTUBIIEHUS MTPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAAH IONEPEYHOTO CEYEHHUsI U YAEIBHOTO CONPOTHUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UAYIIETO Yepe3 IMPOBOJHMK, OT HAIIPSIKEHMS HA NPOBOJHUKE,
VCCJIEIOBAHNUE IIOCJIEN0BATEIBHOIO W MApaJUIEIbHOIO COEIUHEHUN IPOBOJHUKOB):
IUIAaHUPOBATh HCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHHUS, CIEIys
NPEJIOKEHHOMY IUIaHy, (PMKCUPOBATH PE3YyJIbTAThI MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TaOJIUI ¥ TpapUKOB, 1E1aTh BEIBOBI 110 pe3yJIbTaTaM UCCIIEeI0BaHUS;

e  MPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEIMUMH (yAesIbHas TEIIOEMKOCTD
BEIIECTBA, CONMPOTUBIIECHUE MPOBOJHUKA, pabOTa U MOIIHOCTH JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh U3MEPEHHUsA, CcOOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEVIOKEHHOW NHCTPYKIIMU, U BBIYUCIISATh 3HAUEHNE BEIIMYHHBIL;



e  coOOmOaTh MpaBHJIa TEXHUKUM OE30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
obopyaoBaHUEM;

e  XapakTEepU30BaTh IPUHLUIIBI JCUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha UX ONUCAHUS (B TOM 4MCIE: CHUCTEMa OTOIJICHUS JIOMOB,
TUTPOMETpP, NapoBas TypOMHA, aMIepMEeTp, BOJBTMETP, CUYETUMK AIIEKTPUUYECKOU
OHEPrUH, dBJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIE 3JICKTPOMPHUOOPHI
(mpuMepsBl), SJIEKTPUUYECKUE MPEIOXPAHUTENH, IJIEKTPOMArHUT, 3JIEKTPOABUTATEIb
IOCTOSTHHOTO TOKa), HCIOJb3ysl 3HAHHUA O CBOMCTBaX (U3WYECKUX SBJICHUH U
HEoO0XOoauMbIe (PU3NYECKNE 3aKOHOMEPHOCTH;

e  pacmo3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOMCTBA U U3MEPHUTEIbHBIE MTPUOOPHI 1O
CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, MCUXPOMETD,
TUTPOMETP, JIBUTaTelb BHYTPEHHErO CrOPAaHMs, JJIEKTPOCKOI, PEOCTAT), COCTAaBIATh
CXEMBI JJIEKTPUYECKHUX LIETEH C IOCIIEI0BATEIbHBIM U IAPAUICIBHBIM COCAUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAUEHUSI DJIEMEHTOB AJIEKTPUUECKUX LENeil;

e  MPUBOJAUTH NPHUMEPHl (HAXOAWTH HHMOPMALMIO O MPHUMEpPAX) MPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU IJIsi OOECredYeHUs
O0e3omacHOCTH TMpu OOpamieHuH C NOpubopaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 37J0POBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO OBEACHUS B OKPY KaIOLIeH
cpere;

e  OCYUIECTBJATh MOUCK MHGPOPMALMKU (PU3NYECKOrO coaepxkaHus B MHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAHUW WU MYyTEM CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIIETATh MH(OPMALIMIO, KOTOpasl SBISETCS MPOTUBOPEUYMBOM WM MOMKET OBITh
HEJI0CTOBEPHOM;

e  WCIIOJIb30BAaTh TPU BBINOJIHEHWH YYEOHBIX 3aJaHUM HAYYHO-TIOMYJISPHYIO
JIUTEPATypy (U3UUECKOTO COJEpKaHMs, CIPABOYHBbIE MaTepualbl, PECYpChbl CETH
WuTepHeT, BiageTh NOpu€MamMu KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIu U3 0JHOM 3HAKOBON CHCTEMBI B IPYTYIO;

e  co3laBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOIIEHUs, 00001ast
UH(OPMAIUIO U3 HECKOJBKUX HMCTOYHUKOB (PU3HUECKOTO COAEPKAHUSA, B TOM YHUCIE
nyOJMYHO  TPENCTaBIATh  pe3yJbTaThl  MPOEKTHOM WM  HMCCIEN0BAaTEIbCKON
NEeSATEIbHOCTH, MIPU 3TOM I'PAMOTHO HMCHOJb30BATh M3YyUYECHHBIM MOHSATUHHBIN amnmapar
Kypca (pU3UKH, COMPOBOXKIATh BRICTYIUIEHUE TIPE3CHTALlUEH;

e  MPH BBINOJIHEHUU Y4YE€OHBIX MPOEKTOB M HCCIECIOBAHUM (PU3NYECKUX IMPOILIECCOB
pacnpenenarh 00sS3aHHOCTH B TPYNIE B COOTBETCTBUM C TOCTABJICHHBIMHU 3a/auaMu,
CIeIUTh 3a BBINOJHEHUWEM IUIaHA JCHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBATh  COOCTBEHHBIH BKJaA B  JIEATEIbHOCTh  TPYIIbI, BBICTPAaUBaTh
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koniry oOyueHust B 9 kjacce npeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e  HCHOJB30BaTh MOHATHS: CUCTEMA OTCUETa, MaTepHalbHAs TOYKA, TPACKTOpPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JBIXKEHUS, AedopMmarus (ynpyras, IiacTudeckas),



TPEHHUE, IEHTPOCTPEMUTENBHOE YCKOPEHNE, HEBECOMOCTD U ITEPErPY3KH, IEHTP TAKECTH,
aOCOJIIOTHO TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPIOTO TENId, PABHOBECUE, MEXAHUYECKHE
KOJIeOaHUs U BOJIHBIL, 3BYK, MH(PPA3BYK U YIBTPA3BYK, 2JIEKTPOMAarHUTHBIE BOJHBI, IITKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTh, CIIEKTPHI UCITY CKaHUS
U TIOTJIoNIEHus, albda, 6eTa- U raMMa-u3Iy4ueHusl, U30TOMbI, SACPHAs DHEPTETHKA;

e  pa3nMyaTh SABJIECHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEIHOE ABUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE MaJIeHUE TeJl, pABHOMEPHOE
IBW)KCHUE TI0 OKPYXKHOCTH, B3aUMOJICHCTBUE TEJN, PEAKTUBHOE JBHKCHHUE,
KoJjiebaTenbHOe JBIDKEHUE (3aTyXalollhe M BbIHY)XJICHHbIE KOJI€OaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHHE 3BYKA, IPSMOJIMHEUHOE PACIIPOCTPAHEHUE, OTPAKEHNE
U [IPEJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPaXECHUE CBETA, Pa3ioKeHne 0eJIoro cBeTa
B CIIEKTP U CJOKEHHME CHEKTPAJbHBIX LBETOB, NHCIEPCUS CBETA, E€CTECTBEHHAs
PaINOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHMYATOTO CIIEKTPa U3IyYSHHS ) IO OMUCAHUIO UX
XapaKTEpPHBIX CBOWCTB U HAa OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NYECKOE
SBJICHUE;

e  PpAacIoO3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUH B OKPYKAIOIIEM MUPE
(B TOM yucie (pU3NYECKUE SIBICHUS B IPUPOE: NPUIUBBI U OTJIMBBI, IBH)KCHHUE TIIIAHET
ConHEYHOH CHCTEMBI, PEAKTUBHOE JBUKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMM, 3E€MIIETPSCEHUE, CEHCMHUYECKHE BOJIHBI, IyHAaMH, 3XO, I[BE€Ta TEll,
ONTHUYECKUE  SBJIEHUS B  MNpUPOJE, OHOJOTMYECKOe  JEWCTBUE  BUIUMOTO,
yAbTPadUOIECTOBOTO M PEHTIEHOBCKOTO H3Ty4YCHUH, €CTECTBEHHBIM PaJMOAKTHUBHBIN
($oH, KOCMUYECKHE JTyUH, PAIHOAKTUBHOE U3TyUEHHE IPUPOJIHBIX MUHEPAJIOB, ACHCTBHE
paaMOAaKTUBHBIX M3Ty4YeHUH HA OpPraHu3M 4YeJoBeKa), IMpPHU OTOM IEPEBOJUTH
IPAKTUUECKYIO0 3aJauy B Yy4ueOHYIO, BbIIEJSATh CYLIECTBEHHbIE CBOWCTBA (TPU3HAKH)
(buU3NYECKUX SIBJICHHUI;

e  ONHWCHIBAaTh M3YyYECHHbIE CBOWCTBA Tel M (DUIUUECKUE SBJICHUS, HCIHOJIb3Ys
¢uznyeckue BeJMYUHBI (CPEIHSAS U MTHOBEHHAsl CKOPOCTh Teja MPH HEPaBHOMEPHOM
JIBWKCHUH, YCKOPEHHE, IEPEMEILEHUE, IIyTh, YIVIOBas CKOPOCTb, CUJIa TPEHMs, CHJIA
YOPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJeHUs, BEC TeJa, UMITYJIbC Tela,
UMITYJIbC CUJIbI, MEXaHU4YecKasi padoTa W MOILHOCTh, NMOTEHUMAaIbHAsl DHEPrusl Tena,
MOAHATOTO HaJ MOBEPXHOCTBIO 3€MJIM, NOTECHIMANbHAS HEPTUs CHKATOW IPYKHUHBI,
KMHETHYECKas YHEPTHUS, MOJTHAS MEXaHUYeCKas SHEePrus, IEPHOJ] U YaCTOTa KOJIeOaHMUIA,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOpPOCTh CBETa, IIOKAa3aTelb
MPEJIOMJIEHUSI CpEeJlbl), MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PUIUYECKHUM CMBICH
UCIIOJIb3yEMbIX BEJIMYMH, O003HAYEHUS U €IUHULIBI (PU3UYECKUX BEITUYHH, HAXOAUTh
(dbopMyIibl, CBSA3BIBAIOIIUE JAaHHYIO (PM3MUYECKYIO BEJIMYUHY C APYTMMU BEIUYHUHAMM,
CTPOUTH TPpaUKN N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

e  XapaKTEepU30BaTh CBOWCTBA Tel, (pU3MUECKHE SBICHHUS U MPOILECCHI, HUCIOJIb3Ys
3aKOH COXPAHEHUS SHEPrUH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHLMI CYNEPNO3ULINN
CUJI, NPUHIMI OTHOcHUTENbHOCTH [anmmnes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
VMITYJIbCa, 3aKOHBI OTPAYKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIA0BOTO



W MacCOBOTO WYHCEN TPH SACPHBIX pEaKmusIX, MpU JTOM JaBaTh CJIOBECHYIO
(GbOpMyTUPOBKY 3aKOHA U 3alUCHIBATH M0 MaTEMAaTHIECKOE BRIPAKCHHCE,

e  OOBACHATH (PU3UYECKHE TPOIECCHI U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTYaIMil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATh NPUUUHHO-CIICICTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIIaroB ¢ OMOpOM Ha 2—3 M3Y4YEHHBIX
CBOMCTBA (PM3UYECKUX SABICHUH, PU3HMUECCKIX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;

e  pemaTh pacy€THhIE 3aJaud (OMUpAIOIIMECs HAa CUCTEMY U3 2—3 ypaBHEHHM),
UCIIOJIb3Ysl 3aKOHBI M (OpMyJIbl, CBA3bIBatONIUE (U3MUECKUE BEIUYMHBI: HA OCHOBE
aHaM3a yCJIOBUA 33/Ja4d 3allMChIBaTh KPaTKOE yCIIOBUE, BBISBISATH HEIOCTAIOUIUE WU
U30bITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE ISl PEIICHHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATTUCTUIHOCTD MOJIYYCHHOTO 3HAYCHHS (PU3NIECKOMN
BCITUIMHBL;

e  pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIU (HU3UIECKUX
METO/IOB,  HWCIIOJNB3yS ~ OMHCAaHUE  MCCIENOBAaHUS,  BBIACIATH  IPOBEpPSEMOE
MPEANOJI0KEHNEe, OIICHWBATh TPABWIBHOCTh TIOpPSIKA TIPOBEICHUS HWCCICIOBAHMS,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIHTATHl HAOIFOICHUI U OIBITOB;

e  TIPOBOAWTH OMBITHI IO HAOMIOACHUIO (PU3NYSCKHUX SIBICHUN WIH (HU3MICCKUX
CBOMCTB TeN (M3y4YeHHE BTOpPOTO 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHHsI DPHEPIrUH,
3aBUCUMOCTBH MepUo/ia KoJieOaHU! MPYKUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU
NPY>KAHBI W HE3aBUCHMOCTh OT aMIUTUTYAbl MalbIX KoJIeOaHWA, TPSMOJMHEHHOE
pacmpoCcTpaHEHHE CBETa, Pa3JIOKEHHWE OEIoro CBeTa B CHEKTP, WU3YUYECHHE CBOWCTB
U300pKEHUS B IUIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUs MpeaMeTa B coOuparomiei
JIMH3€, HAOJI0JICHUE CIUIONIHBIX U JIMHEWYATBIX CIIEKTPOB U3TYUYEHUS): CAMOCTOSITEIIbHO
coOupaTh yCTaHOBKY U3 M30BITOYHOTO HaOOpa 000pyAOBaHUS, OMUCHIBATH X0 ONBITA U
€T0 Pe3yJIbTaThl, POPMYITHPOBATH BEIBOIBI;

e  TIPOBOAWTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPECHHM, OTIPENCTss CPEIHEE
3HAUYCHHE U3MEpPSAEMON BeTUYHHBI ((POKYCHOE pacCTOsSHHUE COOUpAIONIel JIMH3BI),
000CHOBBIBAThH BBIOOP criocoOa u3MepeHus (M3MEepUTEIHLHOTO Mprubopa);

e  TIPOBOAWTH MCCIICIOBAHUE 3aBUCUMOCTEH (DU3NICCKUX BEITMYUH C UCTIOJIb30BAaHUEM
MPSAMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBMYKCHUH
0e3 HavaJbHOM CKOPOCTH, MEpHo/ia KoJieOaHUM MaTeMaTUUEeCKOTrO MasgTHUKA OT JJIUHbI
HUTH, 3aBUCUMOCTH YTJIa OTPaXCHHS CBETA OT yTIJia MaJeHUs U yIJia MPEJIOMIICHUS OT
yrila TaJeHus): TJIAaHUPOBATh HCCIEAOBAaHUE, CAMOCTOSITENIBHO COOMpaTh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yJIbTaThl MOJYYECHHON 3aBUCUMOCTH (PU3MUYECKHX BEIIMYHUH B BHJIC
TaONMHIl ¥ TPaUKOB, ACJIaTh BBIBOJBI 11O Pe3yJIbTaTaM HCCIICIOBAHMS;

e  TPOBOAWTH KOCBEHHBIC M3MEPEHUS (DU3UUECKUX BEIUYUH (CPEHHSST CKOPOCTh H
YCKOpEHHE Tejla MPHU PaBHOYCKOPEHHOM JBUKEHUU, YCKOPEHHE CBOOOTHOTO TAJCHUS,
KECTKOCTh TPYKUHBI, KOIPPUIIUCHT TPEHUS CKOJBKEHHUS, MEXaHudeckas pabora u
MOIITHOCTb, YaCTOTa M MEPHO]T KOIeOaHW MaTeMaTHUYECKOTO U IPYKUHHOTO MasiTHUKOB,
OTITHYECKas CHJIa COOMPAFOIICH JIMH3BI, paIMOAKTUBHBINA (JOH): TUTAHUPOBATH H3MEPEHUS,
coOupaTh HSKCHNEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJNHITH HW3MEPEHUsS], CIEIys



NPEMIOKEHHOW HWHCTPYKLMH, BBIYMCIATH 3HAYEHUWE BEIWYMHBI W AHAJIU3UPOBATh
NOJIyYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM IMOTPEIIHOCTH U3MEPEHUM;
e  coOOmOaTh MpaBHJIa TEXHUKUM OE30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000py/10BaHuEM;
e  pa3naMyaTh OCHOBHBIE NIPU3HAKU M3YUEHHBIX (DU3MUECKUX MOJEIEH: MaTepraibHas
TOYKa, a0COJIOTHO TBEPIOE TENIO, TOUCYHBIM WCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUIaHETapHAasi MOJENb aTOMa, HyKJIOHHASI MOJIEJb aTOMHOIO $]1pa;
e  XapaKTepU30BaThb NPUHLUIBI JCUCTBHUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPON Ha UX ONMMCAHUSA (B TOM YHCIIE: CIIUIOMETp, JATUYUKU MOJIOKEHHUS,
PacCTOSIHUS U YCKOPEHHUsI, pAKeTa, IX0JIOT, OUKH, IEPUCKOI, oToanmnapaT, ONTUIECKUE
CBETOBOJBI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuiibcoHa), HCHONB3ysd 3HaHUA O
CBOMCTBax (PM3MYECKUX ABJICHUA U HEOOXOAUMBIE (PU3NUECKNE 3aKOHOMEPHOCTH;
e  HCHOJB30BaTh CXEMBI M CXEMAaTHUYHbIE PHCYHKM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB IMPU PELICHUU
y4eOHO-TIPAKTUYECKUX 3a]a4, ONTUYECKUE CXEMBbI JJIsi MOCTPOEHUs H300pakKeHUil B
IJIOCKOM 3€pKajie U COOMPArOIIEH JINH3E;
e  MPUBOJAUTH NPHUMEPHl (HAXOAWTH HHPOPMALKIO O MPHUMEpPAx) MPAKTHYECKOTO
UCIIOJB30BaHUS (PU3MUECKUX 3HAHMM B IOBCEJAHEBHOM MKU3HU [UIsl OOecnedeHus
0e30MmacHOCTH MpH OOpalleHUuH ¢ NOpubopaMu M TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHHSI HOPM SKOJIOTHYECKOTO IMOBEICHHS B OKPYKAIOLIEH
cpene;
e  OCYLIECTBJIATH NOUCK HHpopManuu (uznueckoro cojaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOMCKOBBIA 3alpoc, HAaXOAUTh MYTH OMNPEICIICHUs
JIOCTOBEPHOCTH TOJTY4YEHHOM HWH(POpMAMM HAa OCHOBE MMEIOIIMXCS 3HAHUN H
JOTIOJTHUTENBHBIX UCTOYHUKOB;
e  HCHOJB30BaThb TMpPU BBHINOJHEHUUM YUYEOHBIX 3aJlaHU  HAYYHO-TOMYJIPHYIO
auTepaTypy (PU3MUECKOIro COAEpXaHHs, CIpaBOYHbIE MaTepuaibl, PECYpChl CETH
WnTepHer, Bnaaerb nNpuéMaMud KOHCIIEKTHPOBAHMSI  TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE
uH(OPMAITUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJICPIKAHMUS, TyOJIUIHO
MPEACTABIATh PE3YJIbTaThl MPOSKTHOM HIIM UCCIEA0BATEIbCKON AeATEIbHOCTH,
IIPY 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YUYCHHBIN NOHATUINHBIN almapar u3y4aeMoro
pazzenna GU3NKY U COMPOBOXKIATh BBICTYIUICHUE TIPE3CHTAIUEN C YUETOM
O0COOEHHOCTEW ayJMTOPUN CBEPCTHUKOB.



9 KITIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HanmMmenoBanue
(undgposbie)
n/ pa3ziesioB U TeM Becer  Kourtpoabunl  Ilpaktuyecku
oOpa3oBaTeJibHbIE
I NporpamMmbl 0 e padoThl e padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
Mexanunuaeckoe
[E—— bu6nmoreka [IOK
1.1 10 1 1 https://m.edsoo.ru/7f41a4a
CIIOCOOEI €ro 6
OIIMCaHUs N
BzaumogeiictBue Bubmiorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4a
TN
6
3aKOHEL bubmuorexa [JOK
1.3 10 1 3 https://m.edsoo.ru/7f41a4a
COXpaHEeHUs 6
Uroro no pazneny 40
Pa3znea 2. Mexanuuyeckue KoJ1e0aHUA U BOJIHEI
MexaHu4eckue bubnnorexa LHOK
2.1 7 3 https://m.edsoo.ru/7f41a4a
Koe0anus 6
MexaHu4eckue bubnmorexa IOK
2.2 8 1 3 https://m.edsoo.ru/7f41ada
BOJIHBI. 3BYK 6

Hroro no pazgeny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

DIIeKTPOMarHUTHO
o Hoe 1 bubmmorexa [JOK
3.1 6 2 https://m.edsoo.ru/7f41a4a
DJIEKTPOMATHUTHBI 5
€ BOJIHBI =
Hroro mo pazneny 6
Pa3nen 4. CBeToBblE sIBJIEHMS
3aKOHEI bu6nuoreka [IOK
4.1 pacrpocTpaHeHHsI 6 1 2 https://m.edsoo.ru/7f41ada
cBera 6
JIuH3BI 1 but6mmoreka [IOK
4.2 ONTUYECKHUE 6 3 https://m.edsoo.ru/7f41ada
IprOOPEI 6
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Pasnoxenune

but6mmoreka [IOK

4.3 0eJoro cBera B 3 2 https://m.edsoo.ru/7f41ada
CIIEKTP 6
Uroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
Ucnyckanue n bubnmnoreka HOK
5.1 TIOTJIOIICHHE CBETA 4 1 https://m.edsoo.ru/7f41ada
aTOMOM 6
Crpoerie bu6nmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4a
aATOMHOTO si7Ipa 6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41ada
6
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IaI0IUIT MOAYIb
[ToBTOpenue n
00001IeHe bubnnoreka IIOK
6.1 coJlepKaHus Kypca 9 2 https://m.edsoo.ru/7f41lada
¢usuku 3a 7-9 6
KJ1acc
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO
YACOB IIO 102 6 27

[NPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIbHOT' O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YAEHUKA

* @usuka, 7 knacc/ [epemxua A.B., OGIIecTBO ¢ OrpaHUYeHHOH
OTBETCTBEHHOCTEIO «M3maTenscTBO «DK3aMeH»

* @usuka, 8 kiacc/ Iepeimkue A.B., O6mecTBo ¢ orpaHrdeHHoi
O0TBETCTBEHHOCTBIO «IPODAy; AximonepHoe 00mecTBo «M30aTembCcTBO
«IIpocBemnienuey

* ®usnka, 9 xnacc/ [lepeimkur A.B., I'ytauk E.M., O611ecTBO ¢ OTpaHHIeHHC
O0TBETCTBEHHOCTEIO « IPODAY; AkrroHepHOoe 0611ecTBO «M3maTenbeTBO
«IIpocsemenne»

METOJUYECKHUE MATEPI/IAJILI JJIA YUUTEJIS

7 KJIACC

1.Pabouas nmporpamma.

2. IIporpamMmsl OCHOBHOT0 001ero o6pasosanus. ®usuka. 7 — 9 xiaccel
(aBToper:A.B.Ilepeimkus, H.B. @unonosud, E.M. I'yrauK).

3. Pabovas mporpamma no ¢usuxe. 7 knace/ Coct. T.H. Cepruenko. — M.
BAKO, 2014, B cOOTBETCTBUM C BEIOPaHHEIM yYeGHUKOM:

4. Ilepeikun A.B. ®usuka. 7 kiace. YaeOHUK T o01meobpa3zoBaTebHBIX
yupexaenuii . M.:Ipoda. 2011

5. Jlykamux B.1. COopHUK BOIIPOCOB U 33134 110 cpmmce 7-9 xu. — M.:
IIpocsemenue, 2010. —192c¢.

8 KJIACC

1. Pabouas nporpamma. @usmka. 7 — 9kaacchl: yuebHO-METOIUUECKOTO TT0COO]
/coct.TuxonosaE.H. — 2-e u3n.,crepeoruir. —M.: JIpoda,2013. — 398,(2)

2. IIporpamMmsl 0cHOBHOTO of1mero o6pasosanmst. usnka. 7 — 9 Kmaccel
(aBTOpBI:A.B.Ileprimkun, H.B. ®unonosuy, E.M. I'yTHEK).

3. Pabouas nporpamma 1o ¢usuxke. 7 kiace/ Coct. T.H. Cepruernko. — M.:
BAKO, 2014, B coOoTBETCTBUH C

BBIOPAaHHEIM YUYeOHUKOM:

4. Tlepermkun A.B. @usuka. 7 xiace. Y4eOHUK 171 0611e00pa3oBaTeIbHBIX
yupexnenuii . M.: [lpoda. 2011

5. Jlykamuk B.M. C60pHUK BOIIpocoB 1 3a1a4 110 ¢pusuke. 7-9 Ki1. — M.:
IIpoceemenue, 2010. —192c. ;

6. Kupuk JL.A. ®usuxa — 7. PasHOypOBHEBBIE CAMOCTOSITEIBHEIE H KOHTPOIBHE
pabotsl. —5-¢ usnanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. @u3uka. 7 knacc. Jlaboparopusie pa6otsl. KoHTponsHEIE
sananud. —Caparos:JIune#t, 2014.

8. «KonTponpHO-U3MepuTenbhbie MaTepransl. ®usuka. 7 xiace/Cocr. H.U.
3opuH. — 2-e u3j.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yue6Ho-MeToqrdeckoe nocobue/ A.E. Mapor

S0



M.: JIpoda, 2011.- 123c.:

10.A.B. ITepenukun usnka-8xin 2017 M. Hpoda

11.H.B. ®uronorma Meroxudeckoe nocobue 2015 M. lpoda

12.A.E. Mapos, E.A. Mapon CaMoCTOSATENbHBIE ¥ KOHTPOJIBHBIC paboThI-8
xnacc 2017 M. Ipoda

13.B.B. Illaxmarosa ,0.P. llledep [quarnocrmdeckue paboTsl -8 Kiace 2016 M.
HApoda

14.A.E. Mapos, E.A. Mapos, C.B. ITo3ofickuit C6opuuk Bomnpocos u 3a1a4
2015 M. [Ipoda

9 KJIACC

1. PaGoyast mporpamma. ®usuka. 7 — IKIacChL y4e6HO-METOJUIECKOr0 MoCco0us,
Jcoer. TuxonopaE, H. — 2-e usn.,ctepeorut. -M.: Jpoda,2013. — 398,(2)

2. IIporpamMMbl OCHOBHOTO OOIIEro obpazoBanusl. Ousmka. 7 — 9 Ki1accsl
(aBTOps1:A.B.ITeprimku, H.B. @unonosut, E.M. I'yTHUK).

3. PaGouas nporpamma 1o pusuxe. 7 xnace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHY C BEIOPAHHBIM Y4eOHHKOM:

4. Tlepeimkus A.B. @usuka. 7 Kiracc. VyeOHUK 171 00111e00pa3oBaTeIbHBIX
yupexnenuit . M.:Jlpoda. 2011

5. Jlyxamuk B.J1. C60pHHK BOIIPOCOB M 33721 10 dusuke. 7-9 k1. — M.
IMpocsemenue, 2010. —-192c.

6. Kupux JI.A. ®uznka — 7. PasHOYpOBHEBbIE CAMOCTOATE/ILHBIC I KOHTPOJIbHBL
paboThl. —5-€ U3JaHue,- M.UEKCA, 2013.

7 Actaxosa T.B. ®usmka. 7 Kiacc. JlabopaTopHsie paboThl. KOHTPOIBHEIE
saganus. —Caparos:JIuneii, 2014.

8. «KOHTpONBHO-N3MEPHTENbHbIe MaTeprabl. PusuKa. 7 xnacc/Coct. H.H.
3opuH. — 2-e u31.,epepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usnka. 7 K1acc: y4eOHO-METOIUIECKOS nocobue/ A.E. Mapox
M.: Ipoda, 2011.- 123c.:

KOHTpPOJIBHEIE H CAMOCTOSTENbHBIE PabOTEL 110 dmsuxe. 9 Kacc: K y4eOHUKY
A .B. Ileppimkuna, EM. I'ytauk «@u3nka 9 xmaccy / O.M. I'pomnesa. — M.
N3natenbcTBO «OK3aMen», 2014,

TecTs! 1o dusuKe. 9 Kirace: K yaebnuky A.B. Ileprimkuta, E.M. I'ytaux
«PusnKa :

9 ximaccy / O.W. I'pomiteBa. — M.: FI3natenscTBO «Dx3amen», 2010.

dusuka. 9 xinace. TeMaTHUecKye TeCTOBBIE 3aaHus I ITOATOTOBKHU K TUA.
aBT.- cocT.: M.B. Boitnenxo, O.H. MupomxkuHa. — SIpociiaBiib; 000 «Axanems
pazBuTus», 2014.

N ®POBBIE OGPA3OBATEJILHBIE PECYPCHI 1 PECYPCHI CETH
NHTEPHET

7 KJIACC

_Bu6nuoTtexa — Bcé o mpeamery «Dusuka». — Pexum focTymna:



http://www.proshkolu.ru

2. BHJIEOONBITE Ha ypoKaX. — PexXuM JTOCTyIIa: http:// fizika-class.narod.ru
3. Ejuumast KOJUIeKIWsl I POBbIK 06pasoBaTebHbIX pecypcoB. — Pexum
noctyma: http://school- collection.edu.ru

4, iaTepecHble MaTepHabl K ypoKaM bU3UKY [0 TeMaM; TECTBI 110 TeMaM;
HATISITHBIE T0COOHS K ypoKam. — Pexum HocTyma: http://class-fizika.narod.ru
5. Iludposble 00pa3oBaTEIIbHBIC PECYPCEL. — PexuMm mocrtymna:
http://www.openclass.ru

6. DieKTpOHHbIE YIeOHUKH TI0 duznke. — Pexxum focTyna: http://www fizika.ru
8 KJIIACC

1. BuGnHoTeKa — BCE Mo mpeaMeTy «Pusnkar. — Pesxxum gocryna:
http://www.proshkolu.ru : :

2. BHIe0oObITH Ha YPOKaX. — Pesxcum noctyna: http:// fizika-class.narod.ru

3. EjuHas KOJUTEKITHS i pOBBIX 06pa30BaTeNbHBIX PECYPCOB. = Pexnm
nocryma: http://school- collection.edu.ru

4. VIHTepecHBIe MaTepHalbl K ypoKaM QU3MKH [10 TeMaM; TECTRI 110 TeMaM;
HATTISIHBIE T0COOUS K ypoKaM. — PexumM NOCTyTIa: http:// class-fizika.narod.ru

5. [lubpossie 00pa30BaTebHbIE PECYPCBL. — PexxuM J0CTyIIA:
http://www.openclass.ru

6. DTeKTpOHESIe yaeGHUKH 10 pr3HKe. — PeXUM H0CTyNa: http://www fizika.ru

9 KJIACC
1. BHie0OIIBITE Ea YPOKaX. — PeKUM J0CTYIIa: http:/fizika-class.narod.ru

2. EpuHas KoJUIeKIs IHOPOBEIX 00pa30BaTelbHBIX PeCypCOB. = Pexum
moctyma: http://school- collection.edu.ru

3. VIHTepecHBIe MaTEpHATE! ¥ YDOKaM hH3WKY 110 TeMaM; TeCThI 110 TEMaM;
HarAIHbIE HOCOOHS K ypoxan. — PesiM I0CTyIa: http://class-fizika.narod.ru

4. ITudpossie 06pa3oBaTeIsHEE DECYPChL. — PexuM JoCTyTa!
http://www.openclass.ru

5. DJeKTPOHHEIE YICOHHKE [0 DI3HES. — Pesxmw nocTyma: http://www.fizika.ru
6.JlpcTaHIIMOHHAs IIKO12 Ne368 hitp-//moodle.dist-368.ru/ OTKpBITBIH Kacc.
CeTeBoe 06Pa30BATENIBHOE COODIIETTED hiip//www.openclass.ru/node/109715
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