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MNOACHUTEJIBHAS 3AITIUCKA

[IporpammMa 1o (Qu3uke Ha YpPOBHE OCHOBHOTIO OOIIETOo 0O0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TMOJIOKEHHH M TpeOOBaHWN K pe3yiabTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW OOpa30oBaTEIbHON NPOrpaMMBbl, MPEICTABICHHBIX B
DOIT 00O, a takxe ¢ yu€TtoM ¢enepaabHON pabodeil MporpaMMbl BOCITUTAHUS U
Konuenunu npenogaBanust yaebHoro npeamera « Duzukay.

Copepxanue mnporpamMmbl 1o (U3UKE HAIpaBiICHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYalOIIUXCSl U OPraHU3alHI0 H3yUYCHHS
(u3nKn Ha AEATEIBHOCTHOW OCHOBe. B mporpamme mno ¢u3MKe yYUTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpeamera B peanusanuu tpedoBanuit ®OII OO0 «k
IJIAHUPYEMBIM JIMYHOCTHBIM U METAallpEIMETHBIM pe3yJibTaTaM OOyUY€HUs, a TaKxKe
MEXXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYCOHBIX IPEIAMETOB Ha YPOBHE
OCHOBHOr0 00111er0 00pa3oBaHUsl.

IIporpamma no (pu3mke ycTaHaBIMBAET paclipeesieHne yueOHOTO MaTepuana
1o rojaM o0ydeHus (Mo Kiraccam), TpemiaraeT IpuMEPHYIO MOCIe0BATEIbHOCTD
W3yYCHHUSI T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COJICp)KaHHS U
yuéTe BO3pPACTHBIX OCOOCHHOCTEH 00yYarOIINXCSl.

[Iporpamma no ¢usuke paszpaboTaHa ¢ ILENbIO OKa3aHUS METOIUYECKOM
TTOMOIIY YYUTENIO B CO3JIaHNN paboyeil mporpaMMsl 0 y4eOHOMY MpPEIMETY.

dusznka SIBISIETCS CUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX
IIPEIMETOB, IOCKOJbKY (PU3MYECKHUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U
SIBJICHUM, W3y4YaeMbIX XWMHEH, OHOJIoTHeH, acTpoHOMHEW U (UHYECKOUN
reorpaueii, BHOCHT BKJQJ B €CTECTBCHHOHAYYHYI) KAapTHHY  MHpA,
MPEIOCTaBIsIET HauOosee SCHbIE 00pa3lbl NPUMEHEHUs HayYHOrO METOoJa
MMO3HAHUS, TO €CTh CIIOCcO0a MOJTYYSHHS TOCTOBEPHBIX 3HAHUN O MHPE.

OpaHa w3 TJIaBHBIX 3aJa4d (U3WYECKOr0 OOpa3oBaHUs B CTPYKTypE OOIIETO
00pa3oBaHUsI COCTOUT B ()OPMHUPOBAHUHM ECTECTBEHHOHAYYHOU TPaMOTHOCTU H
MHTEpeca K HayKe y 00yJaronuxcsl.

N3yuyenne ¢u3ukn Ha 0a30BOM YpOBHE MpeArnojaraeT OBJIAJCHUE
CIIEIYIOIIMMHU KOMIETEHTHOCTSMH, XapaKTePHU3YIOIMIMMH €CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb:

e HAyYHO OOBSCHATH SBJICHUS,

e OIICHUBATH ¥ MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHHUS;

e HHTEPIPETUPOBATH JTaHHBIC u HCTIOIB30BaTh Hay4YHBIE
JIOKa3aTeJIbCTBA JIJTS TTOJTyYEHHS BHIBOJIOB.

Ilemn w3yuyeHuss (pU3WKUM Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUsI
ompenenensl B Konnenmuu mnpernonaBanus ydeObHoro mnpeavera «Dusmka» B
oOpa3zoBaTenbHBIX opraHu3anusx Poccuiickoit ®denepamuu, pearu3yrOIIUX
OCHOBHBIE 00II€00pa3oBaTeIbHBIE IPOrpaMMBbl, YTBEPXKIAEHHOW peIICHUEM
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Komnernn MunucrepctBa npocsenienus Poccutickoit denepanuu (mpoToKoa OT 3
nexabpst 2019 r. Ne [1K4BH).

eau nzyyenust pusnkum:

e MOpuUOOpETEHHWE HWHTEpEeCa W CTPEeMJICHUS OOyYaroluXcsi K HaydYHOMY
W3YYECHUIO TPHUPOJBI, PA3BUTHE HUX HWHTEIUICKTYaJlbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJE MO3HaHUs U (OPMUPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HW3y4YCHHS
OCHOB CTPOCHHUS MaTepuH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (¢opMHUpOBAHUE MPEJACTABICHUU O POJH (PU3MKH JUIS PA3BUTHS JIPYTHX
€CTECTBCHHBIX HayK, TCXHUKH U TEXHOJIOTHH;

e pa3BUTHE  TIPEACTABIICHHH O  BO3MOXHBIX  cdepax  Oymyrmien
mpodeCCUOHATBHON AESITEIIFHOCTH, CBA3aHHON C (PU3MKOM, MOATOTOBKA K
NaTbHEHIIIEMY OOYYE€HHUIO B 9TOM HaIlpaBJICHUH.

JlocTkeHue STUX Ieed mporpaMMbl 1Mo (U3HKE HAa YPOBHE OCHOBHOTO

o011ero o6pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a/1a4:

e mnOpuoOpeTeHHWEe 3HAHUK O JUCKPETHOM CTPOCHUHM BEIIECTBa, O
MEXaHUYECKHUX, TEIUIOBBIX, 3JICKTPHUYCCKHX, MArHHUTHBIX M KBaHTOBBIX
SIBJICHHSIX

e MpUOOpPETCHHUE YMEHHH OIMHUCHIBATH M OOBIACHATH (DU3UUECKUE SIBJICHUS C
WCITOJIb30BAHHUEM TTOJTYUCHHBIX 3HAHUIA;

e OCBOCHHME METOAOB pEHICHUs NPOCTEHMINMX pPAacCYE€THBIX 3adad C
HCIIOJIb30BAaHUEM (PU3UYECKUX MOJEJIEH, TBOPYSCKUX H IPAKTHKO-
OpPHUEHTHUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHH HAOJIOJIaTh MPUPOHBIC SIBJICHUS U BBITIOJHSTH OIBITHI,
nmabopaTtopHble pabOThl W  DKCIEPUMEHTAIbHBIC HCCIEIOBAaHUS C
HCIIOJIb30BAHUEM U3MEPHUTEIbHBIX MPUOOPOB;

e OCBOCHHE NMPHUEMOB padOTHl ¢ MHpOpMAIMEH (PU3NIESCKOrO CONEepIKaHMUS,
BKJIIOYasi HHQOPMAITUIO O COBPEMEHHBIX JIOCTH)KCHUSIX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIlCHUBaHNE WH(GOPMAIUH;

e 3HAKOMCTBO CO c(epamMu mpodecCHOHAIBHON ACATSIBHOCTH, CBI3aHHBIMH
¢ (u3uko¥, W COBPEMCHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha
TIOCTVKEHUSX (DU3UUECKON HAYKH.

Ha wu3yuenue ¢usukm (0a30BBII ypOBEHb) Ha ypPOBHE OCHOBHOTO OOIIIEro
oOpa3zoBanusi oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJeno), B 8
kjacce — 68 JacoB (2 gaca B Hejelo), B 9 kiracce — 102 gaca (3 gaca B HeAelO).
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[Ipennaraemerii B iporpamMme 1o (u3NKe NepeueHb J1adOpaTOPHBIX padoT U
OITBITOB HOCUT PEKOMEHATEIBHBIN XapaKTep, YUYUTEIb JACIaeT BHIOOP MPOBEACHUS
7m1abopaToOpHBIX PabOT W ONBITOB C YYETOM HHIAWBUIYAIBHBIX OCOOCHHOCTEH
00y4JaroIuXcs, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJIaHWM, MpeIIaraeMbIX B paMKax
OCHOBHOT'O TOCYZIapCTBEHHOT'0 SK3aMeHa 1o (pU3UKE.
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COAEPKAHME OBYUYEHMUASA
7 KIIACC

Pa3gen 1. ®usuka u €€ poJib B IO3HAHUU OKPYKAKOIIEro MUPA.

®dusnka — Hayka o mpupone. fIBiaeHus npupoabl. PUNUECKHUE SIBICHUS:
MEXaHUYECKHE, TEIUIOBBIC, DJIEKTPUYECKNE, MAarHUTHBIC, CBETOBBIC, 3ByKOBBIC.

®uzndeckue BeaumuyuHBL. M3mepenue ¢usnmyeckux BenuynH. Dusndeckue
npu6opsl. [lorpentnocts n3mMepennit. MexayHapoaHasi cucTeMa €IUHUILI.

Kak d¢wusuka wu aApyrue ecTecTBEHHBbIE HAYKM HM3Yy4darloT MPUPOLY.
EcrecTBeHHOHayuHBIl METOJ NO3HAHWS: HAOJIOJEHHE, ITOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUJKEHHUE TMIIOTE3, SKCIIEPUMEHT I10 IIPOBEPKE TMIIOTE3, 0OBICHEHUE
Ha6Ir01aeMoro siBjeHus. Onucanue GU3NUYECKUX SIBICHUN C TIOMOIIBIO MOJIEICH.

Hemoncmpauyuu.
1. MexaHu4deckue, TEIUIOBBIC, JJIIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSI.

2. dusuueckue TpuOOPHI U MPOIeAypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U
IU(GPOBBIM TPUOOPOM.
Jlabopamopnuvie padomsl u onvimel.
1. OmpeneneHue 1EHBI JIEJCHUS IIKAJIbl K3MEPUTEIBHOTO TIPUOOpa.
2. HM3mepeHune pacCTOSHUN.
3. Hsmepenue oO0bEMaA KUIKOCTH U TBEPIOTO TeA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEJl.
5. N3mepenue temnepaTypbl OpPU MOMOIIHM >XUIKOCTHOTO TEpMOMETpa U
JlaT4rKa TeMrepaTyphl.

6. llpoBemeHue wuccienoBaHUS MO TMPOBEPKE TUIIOTE3bl: JAIBLHOCTH MOJIETA
[IapuKa, IMyIMeHHOr0 TOPU30HTAIBHO, TeM OOJIbIIe, 9YeM OOJIBIIIE BHICOTA
ImycKa.

Pa3nen 2. IlepBoHayajibHbIEe CBEIeHHsI 0 CTPOEHUM BellecTBA.

CrtpoeHnue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OMNbITHI,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmw>xkeHue wyactuil BemiecTBa. CBs3b CKOPOCTH JBMIKEHHUS YacCTHUI[ C
TeMmriepatypoil. bpoyHoBckoe naBmxkenue, auddysus. BzaumomaeldcTBUE YacTHUIL
BEIIECTBA: TIPUTKEHUE U OTTAJIKUBAHUE.

ArperaTHbI€ COCTOSIHHUS BEILIECTBA: CTPOCHHUE Ta3oB, >KUIAKOCTEH U TBEPIBIX
(kpucTanauyeckux) Teia. B3auMocCBsI3b MeEXAy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSIX W MX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmronenune OpOoyHOBCKOTO JBHXKEHHSI.
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2. Habmonenue nuddysun.
3. HaOmroneuue SIBJICHUH, OOBSICHSIIOIIXCS OPUTSIKCHUEM 1501041
OTTAJIKUBAHHUEM YaCTHUII BEIIECTBA.

Jlabopamopuuie padbomst u onvimel.

1. Omenka pamameTpa aroMa METOAOM pPsIOoB  (C  HCIOJB30BAaHHUEM

dboTorpadmii).

2. OnbITHI 110 HAOTIOASHUIO TETJIOBOTO PACHTUPEHUS Ta30B.

3. OneITHI MO OOHAPYKEHUIO ACUCTBHUS CUIJI MOJIEKYJISIPHOTO TIPUTSIKEHUS.

Pa3znen 3. /IBUKeHMe U B3aUMO/IeliCTBHE TeJl.

MexaHudeckoe IBUXEHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE [BUXKEHUE.
Ckopoctb. CpenHsii CKOpOCTh MpU HEpaBHOMEPHOM JBMKEeHUHU. Pacuér mytu u
BPEMEHHU JIBUXKCHUSI.

SIBnenve wHepuuU. 3aKOH HHepuHU. B3aumMopaelcTBue Tesl Kak HpUYMHA
W3MEHEHHUSI CKOPOCTHM JBMDKEHHUSI Tell. Macca Kak Mepa HHEPTHOCTH Tena.
[InotHocTh BemiecTBa. CBsi3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €OUHUIIE
00BEMa BeIIeCcTBA.

Cuna Kak XxapakTepucTHhKa B3auMojeicTBus Teda. Cuna ynpyroctTu U 3aKOH
I'yka. 3mepeHne cuibl ¢ IOMOLIBI0 JUHAMOMETpA. fIBIE€HHE TIATOTEHUS U CUJia
TskecTH. CHila TSDKECTH Ha Ipyrux muiaHerax. Bec tena. Hesecomocts. Cnoxenue
CUJI, HampaBJICHHBIX MO OJHOM Tipsimoi. PaBHOpeilcTBytoIas cuwi. Cuia TpeHwus.
TpeHue CKOJILXKEHUsI U TPEHUE MOKOos. TpeHue B MpUPOAe U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHu4ecKoro JBUKEHUS Tea.

HN3Mepenune ckopocTy NMPSIMOJIMHENHOTO ABUKEHUSL.

HaGmronenne siBiieHUs HHEPITAH.

HaGmronenne n3amMeHeHust CKOpOCTH MPHU B3aUMOJICHCTBUU TeE.

CpaBHeHHE Macc 0 B3aUMOJEHCTBHUIO TEI.

CrnokeHue cuil, HallpaBJIEHHBIX MO OJHOUN MPSMOIA.

ﬂaﬁopamopubw pabomwvt u onvimol.

1. OmnpeneneHue CKOPOCTU PAaBHOMEPHOTO ABMXKEHUs (IIapvKa B >KUJIKOCTH,
MOJEJIU 3IEKTPUYECKOTO aBTOMOOWJISI U TaK JaJiee).

2. OnpepnenieHHEe CpeaHEN CKOPOCTHU CKOJIBKEHHMs OpycKa WJIM IIapuKa I10
HAKJIOHHOM MJIOCKOCTH.
Omnpenenenue IOTHOCTU TBEPIOTO Tea.
OnsbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsiKeHus (aedopmarun)
MNPYKUHBI OT TPUIOKEHHOU CUJIBI.

I I

5. OmneITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJBXEHHUS OT
Beca TeJla U XapaKTepa COMPUKACAIONIMXCSI TOBEPXHOCTEH.
Paznen 4. JlaBjieHre TBEPABIX TeJ, sKMAKOCTEH U ra3oB.
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Jasnenune. CrnocoObl yMEHBIICHUS U YBEJIMUEHU naBiieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBIICHUsI Ta3a OT 00BEMa, Temmeparypsl. l[lepemada maBieHUS
TBEPABIMU TEJIaMU, >KUJKOCTSIMU U ra3amu. 3akoH Ilackans. IlneBmaTtuueckue
MaIlAHBI. 3aBUCHUMOCTH JIaBJICHHS JKUJIKOCTH OT TIyOWHBI. [ mapocraTmyeckuid
napagokc. CooOmaromnuecs: cocyasl. I mapaBimyecKkue MexXaHU3MBblI.

Atmocdepa 3emnm u atMocdepHoe naBieHue. [IpUUUHBI CyIIECTBOBAHUS
Bo3aymiHoM oOomouku 3ems. Onbit Toppuuennu. M3mepenue atrmocdepHoOro
JlaBJIeHUsI. 3aBUCUMOCTDh aTMOC(HEPHOTro JaBJIC€HUSI OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! A5t u3MepeHust aTMocPepHOro JaBJICHUS.

JlelicTBUE )XKHUJIKOCTU M ra3a Ha IMOTpy>KEHHOE B HUX TeJo. BrlTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [napanue ten. Bo3gyxomiaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJICHUS ra3a OT TEMIIEPaTypPHI.

Ilepenaua naBiaeHuUs KUAKOCTHIO U Tra30M.

CooO1aronyecs CoCyabl.

I'mppaBinueckuil npecc.

[IposiBnenue nercTBus aTMOC()EPHOTO JABICHUS.

3aBUCHMOCTDh BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa TMOTpY>XKEHHOW YacTH
Teja U TIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BHITECHEHHOM KUIKOCTH.
YcnoBue miaBaHus TeN: IJIABAHUE WIM IOTPY’>KEHHUE TeJl B 3aBUCHMOCTH
OT COOTHOIIICHUS IJIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuuie pabomsl u onvimeol.

1. HccrnenoBaHue 3aBUCHMOCTH Beca Tejia B BOJie OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YacCTH Tea.

2. OnpepneneHue  BbITAJIKUBAIONIEH  CUJIbL, JACUCTBYIONLIEH Ha  TeJo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, IEUCTBYIONIEH HaA TEJIO
B )KUJIKOCTH, OT MaccChl Tea.

4. OnpITBl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKHUBAIOIICH CHIIBI,
JICUCTBYIOMIEH Ha TEIO0 B JKUAKOCTH, OT OO0BEMaA MNOTPYKEHHOU B
JKMJIKOCTBb YaCTH TeJia U OT INIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHUE JIOAKU U
onpeneneHue €€ rpy30rnoabEMHOCTH.

Pa3znen S. PadoTra M MOIIHOCTH. DHEpPrusi.

Mexanndeckasi pabora. MOIIHOCTb.

[IpocTthie MexaHM3MBI: pbIYar, OJOK, HaKJIOHHAas IUJIOCKOCTb. [IpaBuito

paBHOBecHsi pbluara. llpuMeHeHHe TIpaBWJIa paBHOBECHUs pblyara K OJIOKY.

S o

N
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«3omotroe mpaBuino» Mexanuku. KIIJ[ mpocteix Mexanu3smoB. IlpocTeie
MEXaHU3MbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KunHeTrnyeckass W NOTEHIUAIbHAs DJHEPTHS.
IIpeBpalieHne 0AHOrO BUAa MEXaHUYECKON YHEPTUU B APYroi. 3aKOH COXpaHEHUS
DHEPIrUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl DpOCTBIX MEXaHU3MOB.

Jlabopamopnuie padomot u onvimol.

1. Ompenenenue padOThl CHJIBI TPEHHUS MPU PABHOMEPHOM ABHIKEHUHU Teja

10 TOPU30HTAJIbHON MOBEPXHOCTH.

2. HccnenoBaHue yCiaoOBHUM paBHOBECHS phlyara.

3. HN3mepenue KII/] HaKJIOHHON INIOCKOCTH.

4. HNM3yuyenwne 3aK0HA COXpaHEHUs] MEXaHUYECKOU DHEPTUH.

8 KNIACC

Pa3nen 6. TenyioBble sIBJICHHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU CTPOCHUS
BemiecTBa. Macca u pasMepbl aTOMOB UM MOJIEKYJ. ONbIThl, MOJTBEPKIAAOIINE
OCHOBHBIE ITOJIO)KEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEPAOTO, >KHUAKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramummueckue u amopdusie tena. OObsICHEHUE CBOMCTB T'a30B, KUIKOCTEU U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJEKYISIPHO-KUHETUYECKON TEOPUH.
CmauuBaHUE U KAalIMJUISIPHBIC SIBJICHUS. TEIUI0BOE paCIIUPEHUE U CXKATHE.

Temmnieparypa. CBsA3b TeMmIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKCHUS
yactull. BHyTpeHHsis »Heprus. CrnocoObl H3MEHEHUs] BHYTPEHHEH JHEpPruu:
TenJonepeaaya 17 COBEpUICHUE padoTHI. Buanl TeIJIonepe adu:
TEIJIONMPOBOJHOCTh, KOHBEKIIVS, U3JIyUYCHHE.

KonnuecTBO TEI1oThl. YICIbHAS TEIUIOEMKOCTH BEIICCTBA. TeIiooOMEH u
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TersoBoro Oanmadca. IlmaBnenume wu
OTBEPJEBAHUE KPUCTAJIMYECKHUX BEIIECTB. YJElbHas TemjaoTa IUJIaBJICHUS.
[TapooOpazoBanue u koHueHcauwsi. Mcmapenue. Kumnenwe. YienbHas TerioTa
nmapooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHUSI OT aTMOC(epHOTro
JaBJICHUSI.

BnaxxHocTh BO3ayxa.

DHeprus TorvMBa. Y AelibHas TeIUIOTa CTOPaHUSs.

[Ipunmumner paboter TeruioBeix aBurateneit KIIJ| TemmoBoro aBurartens.
TenmoBbie ABUTATENIMN U 3AIIUTA OKPYKAIOILIEH CPEIBI.

3aKOH COXpaHEHUS U NPEBpAlllEHUs] SHEPTUU B TEIJIOBBIX MPOIECccax.

Hemoncmpayuu.

1. HaGmronenune OpOoyHOBCKOTO JBHXKEHHSI.
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HaGmronenne nuddys3umn.

HaGnronenue siBneHuil cMauuBaHUs U KaMWJUISIPHBIX SIBJICHUM.
HaGnronenue TenioBoro paciuiupeHust Tel.

H3meneHne naBieHUs ra3a NMpU U3MEHCHUHM O0BbEMa M HArpeBaHUU WIIH
OXJIaXKJICHUH.

6. llpaBuiia u3amMepeHust TeMIEpaTypsbl.

7. Buael Tennonepenayu.

8. OxJtaxxJIeHue TIPU COBEPIIICHUN paOOTHI.

9. HarpeBaHmue 1nipu coBepiieHUH pabOThl BHEIITHUMU CUJIAMU.

10. CpaBHEHHE TETJIOEMKOCTEN Pa3IMYHBIX BEIISCTB.

11. HaGnroneHue KuneHus.

12. HaGnroieHue OCTOSIHCTBA TeMIIEpaTyphl IPU TUIaBJICHUH.

13. Mozieu TenIOBEIX IBHUTATEIIEH.

Jlabopamopuuie padbomsl u onvimol.

1. OnbITHI IO OOHAPYKEHUIO JIEHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSDKEHUS.

2. OnbIThI IO BRIPAIIUBAHUIO KPUCTAJLIOB IIOBAPEHHOM COJIU WJIM caxapa.

3. OneITHl TIO HAOJIOJICHUIO TEIUIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH U

TBEPABIX TEI.

OmnpeneneHue naBjiaeHUs Bo3yxa B OajjioHe LINPHUIIA.

OmnpITEI, JEMOHCTPUPYIONIME 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro
00bEMa ¥ HarpeBaHUS WM OXJIKICHUS.

6. IIpoBepka rurnoTe3bl JMHEWHON 3aBUCUMOCTHU JUTMHBI CTOJIOUKA KUJKOCTH

B TCPMOMETPHUYECKOU TpyOKe OT TeMIIepaTyphl.
7. HaOmroneHwe wW3MEHEHUs] BHYTPEHHEH OSHEPrUU Tejla B PeE3yabTaTe
TeruIonepeaaun U paboThl BHEIITHUX CHII.

8. HccnemoBanue sIBIIEHUS TEIUIOOOMEHA IIPU CMENIMBAaHUU XOJIOJHOU U

ropsiuyeu BOJpbI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, MOJYYEHHOrO BOJAOW  OpH

TEII000OMEHE C HarpeThIM METAIUTUYECKUM HUJIUHAPOM.

10. Onpenenenue yaelIbHON TEMIIOEMKOCTH BEIIIECTBA.

11. MccnenoBanue nporecca uCnapeHus.

12. OnpeneneHue OTHOCUTEIILHOU BIIAXKHOCTHU BO3AyXa.

13. OnpeneneHue yaelIbHON TeIIOTHI IUIaBICHUS JIb/IA.

Paznen 7. DiekTpuyeckye 1 MAarHUTHbIE SIBJICHUSA.

Onexktpuszauus Tei. J[Ba poaa 3yeKTpUYECcKHX 3apsnoB. B3aummoneilcTsue
3apsOKeHHBIX  Tedl. 3akoH KynoHa (3aBHCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMUUHBI 3apsiZIOB U PACCTOSIHUSI MEXK/Ty TEJIaMU).

OnexTpuyeckoe nose. Hanpssk€HHOCTH 3iiekTpuyeckoro mnoisd. [IpuHumn
CYHEepHO3ULINHU IEKTPUIYECKUX T10JIEH (Ha KaUeCTBEHHOM YPOBHE).

vk wN
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Hocurenu snexkTpruyecKux 3apsaoB. DIEMEHTApHBIA 3JIEKTPUUYECKUN 3aps.
Crpoenue aroma. IIpoBogHMKM W  JOUANEKTPUKU. 3aKOH  COXpPaHEHMUs
AJIEKTPUUECKOTO 3apsaa.

ONEeKTpUYECKUN TOK. YCJIOBUS CYIIECTBOBAHMUS DJJIEKTPUYECKOTO TOKA.
HcTtouyHuKH TOCTOSIHHOTO ToKa. JIeMcTBUSA JIEKTpUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DIIEKTPUUYECKUI TOK B JKHUIKOCTSAX M ra3ax.

Onexktpuyeckass nenb. Cuna  Toka.  DIJIEKTPUUECKOE  HampsHKEHHUE.
ConpoTuBieHNE NPOBOJHUKA. Y IEJIBHOE COIPOTUBIICHHE BellecTBa. 3akoH Oma
st ydyactka nenu. IlocimemoBaTenbHOe UM MapajuielIbHOE  COEAUHEHUE
MPOBOJIHUKOB.

PaGora W MOIIHOCTH »BJIEKTpUUECKOro TokKa. 3akoH Jlxoyns—Jlenua.
DNEeKTpUYECKHUE 1NN U MOTPEOUTENN 3IEKTPUUECKOM dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

IlocTtostnnable  MarHuTel.  B3amMoaencTBHE  NOCTOSHHBIX  MAarHWTOB.
MaruuTtHoe 11oJjie. MarHuTHoe 1noJjie 3eMJIM U €ro 3Ha4eHUe JUIS )KU3HU Ha 3emile.
OnbeiT  Opcrena. MarautHoe T1I0JI€  3JIeKTpuueckoro Toka. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J|eliCTBHE MAarHUTHOTO II0JIsI HA IIPOBOJHUK C TOKOM.
ONEeKTpoABUTaTENb IOCTOSIHHOIO ToKa. Mcrnosbp3oBaHuE »DJIEKTPOABUIATENIEH B
TEXHUYECKUX YCTPONUCTBAX U Ha TPAHCIIOPTE.

OmnbiTel Papanes. SABnenue snekTpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenna.

DIEeKTporeHepaTop. Crioco0mb1 MOJIy4YEHHUS AIIEKTPUUECKOU SHEPIrum.
DNEeKTPOCTAaHUMHU HAa BO30OOHOBIISIEMBIX HCTOUYHUKAX YHEPTHUU.

Hemoncmpayuu.

1. DrnexTpu3auus Tell.

2. JIBa pona 3JIEKTpUYECKUX 3apsI0B U B3aUMOJACUCTBUE 3aPSIKEHHBIX TEJl.

3. YCTpOMCTBO U AEUCTBUE IIIEKTPOCKOIIA.

4. DneKTpocTaTUYecKasi MHIYKIIHS.

5. 3aKOH COXpaHEHUS IEKTPUUECKUX 3aPSIIO0B.

6. IIpOBOOHUKHU U AUAJIEKTPUKH.

7. MonenupoBaHue CUJIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

8. M CcTOYHMKHU MOCTOSIHHOTO TOKA.

9. JleMCTBUS 3NEKTPUUECKOr0O TOKA.

=
o

. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.

. 'a30BBIN pa3psna.

. I3mepenune cuiibl TOKa aMIIepMeTPOM.

. I3MepeHue 3J1eKTpUIEeCKOTr0 HANIPSIKEHNST BOJIbTMETPOM.

. Peocrar u mara3us conpoTUBICHUN.

. B3aumozeicTBre NOCTOSIHHBIX MarHUTOB.

. MonenupoBanue HEBO3MOXKHOCTH Pa3I€JICHUs IIOJKOCOB MarHuTa.

T
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17. MoaenupoBaHUe MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.

18. OnwIT Dpcrena.

19. MarHuTHOE T0JIe TOKa. DJIEKTPOMArHUT.

20. /IelicCTBME€ MAarHUTHOTO MOJISI HA IIPOBOJIHUK C TOKOM.

21. DAEKTPOJABUTATEb IIOCTOSIHHOTO TOKA.

22. MccnenoBaHue sIBICHUS JIEKTPOMAarHUTHOM UHAYKIIWH.

23. OnbiTel Dapanest.

24. 3aBUCUMOCTh HAIpaBJIEHUs MWHAYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHHSI.

25. DJIEKTPOreHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopnsvie pabomuvt u onvimol.

1. OmpITBl TIO HAOIIOACHUIO JJICKTPHU3AllMU TEJI MWHAYKIUEH | TNpH
COIIPUKOCHOBEHUMU.

2. HccnenoBanue HOEUCTBUS DJJIEKTPUYECKOrO MO HA TMPOBOJHUKHU U

JIUDJIEKTPUKH.

Coopka u TIpoBepKa padOThI AIESKTPUUECKOM IS MMOCTOSIHHOTO TOKA.

HN3Mepenue u peryanpoBaHue CUIIbI TOKA.

HN3MepeHnue u peryanpoBaHUE HAIIPSI)KEHUS.

HccnenoBanme 3aBUCUMOCTH CHJIBI TOKAa, HIYIIETO Yepe3 PEe3UcCTop, OT

COTIPOTHUBJIICHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

7. OmBITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTbH AJIEKTPUYECKOTO
COTIPOTUBIICHUS TMPOBOJHUKA OT €ro JJHUHBI, IUIOMIAAU IOIEPEUHOTO
CEUYCHUSI U MaTepuara.

8. IIpoBepka mnpaBuiia CIOXKEHUSI HANPSDKEHUN 0OpU TOCJIeA0BaTEIIbHOM
COEJIMHEHUHU JBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia A CWJIbl TOKAa OpU NapajJIeIbHOM COEIUHEHUU
pE3UCTOPOB.

10. Onpeaenenre padoOThI AJTEKTPUUECKOTO TOKA, UIYILIETO YePe3 PE3UCTOP.

11. OnpenenieHue MOIIHOCTA  DJISKTPUUECKOTO TOKa, BBIJICIAEMONM Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, HIYIIETO 4Ye€pe3 JaMIOYKy, OT
HaIpsDKECHUS Ha HEW.

13. Onpenenenue KIIJ] HarpeBarens.

14. VccnenoBanve MarHuTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. M3ydyeHne MarHuTHOrO TMOJs TMOCTOSIHHBIX MAarHUTOB MNpU  HUX
00BEIMHEHUHN U Pa3JICIICHUH.

16. MccinenoBanue IEUCTBUS JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

o v kW
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17. ONBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJCUCTBUS
KaTylIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HAaIpaBJICHUS TOKa B
KaTylIKE.

18. M3ydyeHue nencTBUs MarHUTHOTO IIOJIST HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue v u3ydeHue padoThl SJIEKTPOIBUTATENIS.

20. U3mepenue KIIJ] anexkTpoaBurarebHON yCTaHOBKHU.

21. OnBITEl 110 HCCIEAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHIYKIIMU:
HCCJIEJOBAHUE HW3MEHEHMN 3HA4YCHUS W HaIPaBJICHUsS WMHIYKIMOHHOI'O

TOKa.
9 KJIACC

Paznea 8. Mexanndeckue ABJIEHNA.

Mexanuueckoe JBHKEHHME. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAaHWYECKOro JIBM)KEHHUs. PaBHOMepHOe MpsIMOIMHEHHOE
nBxeHue. HepaBHomepHoe npsimosinHeliHoe ABvKeHue. CpeaHsis 1 MTHOBEHHast
CKOPOCTB TeJIa IIPU HEPAaBHOMEPHOM JIBUKECHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsIMOJMHENWHOe naBHxeHue. CBoOogHOE
nagenue. OneiTel ["anumes.

PaBHOMepHOE ABMXKEHHE MO OKpYyXHOCTH. llepron m wacrtora oOpareHusl.
JInHerHas 1 yrinoBas CKOPOCTH. LIEHTpOCTpEMUTEIILHOE YCKOPEHUE.

ITepBsblit 3akoH HeroToHa. BTopoii 3akon Herotona. Tpertuit 3akon HeroToHa.
IIpyHIMD cynepno3uLuU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHUs: CUjla TPEHUSI CKOJIbXEHUSI, CUJIa
TPEHUS NOKOSI, IPYTUE BUABI TPEHUSL.

Cunia TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUsS. Y CKOpEHHE CBOOOIHOTO
nanenus. JBwkenue miaadHetr BOkpyr Coumnina. IlepBasi kocMuueckasi CKOPOCTb.
HesecomocTh u neperpysku.

PaBHOBecne marepuanbHOU TOYKH. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeJla C 3aKPEIUIEHHON OCBIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynse Tena. MU3menenue mmnynbca. UMoynabe cuiibl. 3aKOH COXpPAaHEHHUS
AMITyJibca. PEaKTUBHOE NBUKEHHUE.

Mexannueckass pabota u MoOIIHOCTb. PabGoTa cui TsKeCcTH, YIpPYroCTH,
TpeHus. CBsi3b dHepruu U paboTel. [loTeHIIManbHas YHEPrUs Tejna, MOJAHATOTO HaJl
MMOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas YHEpPrus cxaTou npykuHel. Kunerunueckas
sHeprusi. Teopema O KUHETHUYECKON SHEPruu. 3aKOH COXPaHEHHUs MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. Habmonenne MexaHW4YeCKOrO JIBMKEHUS TeJa OTHOCUTEIIFHO Pa3HbBIX TEIl

OTCY€ETA.
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2. CpaBHeHHE TIyTell U TPACKTOPUM JBWIXKEHUS OJHOTO M TOTO K€ TeJja

OTHOCHUTEJIBHO PAa3HbIX TEJI OTCUETA.

HN3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanre npu3HaAKOB PaBHOYCKOPEHHOT'O ABUKEHUS.

HaGmronenne nB>keHus Tejia 1o OKPY>KHOCTH.

HaGmronenne MexaHn4ecKux SIBJICHUM, TPOUCXOISIIIIUX B CUCTEME OTCUETA

«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKCHUU

OTHOCHUTEIIbHO KabuHeTa (PU3UKU.

7. 3aBUCHUMOCTb YCKOPEHHs Te€jla OT MacChl Te€ja U JEHCTBYIOIIEH Ha HEro
CHUJIBI.

o vk w

HaOmronenue paBeHcTBa cUil IIpU B3aUMOJAECUCTBUM TEJl.
H3menenue Beca Teja Ipu YCKOPEHHOM JIBMYKEHUU.

10. Ilepenaya ummynbca Ipu B3aKHMOAEUCTBUH TEI.

11. IIpeoOpa3zoBaHust SHEPTUU MPU B3AUMOJICHCTBUH TEII.

12. CoxpaHeHue UMITYJIbCA IPU HEYIPYroM B3aUMOJAEHUCTBHUH.

13. CoxpaHeHHEe UMITYJIbCa TTPU a0COIOTHO YIIPYTOM B3aUMOJACUCTBUM.

14. HaGmroieHne peakTUBHOTO JBUKECHUSI.

15. CoxpaHeHHEe MEXaHUYECKON YHEPTUU NPpHU CBOOOTHOM IMaJCHUH.

16. CoxpaHeHHE MEXaHUUYECKON YHEPTUX NPU ABHKEHUM Tejla MO JIeHCTBUEM
MPYKUHBI.

Jlabopamopnsie pabomuvt u onvimel.

1. KoHcTpyupoBaHHMe TpakTa [Jisi pa3sroHa M JAJIbHEHIIEro paBHOMEPHOIO
JIBUKEHUS IIAPUKA WU TEJICKKH.

2. OmpepneneHne cpegHEl CKOPOCTH CKOJBXKEHHS OpycKa WIIM JIBUKCHUS
HIapHKa 10 HAaKJIOHHOM MJIOCKOCTH.

3. OmpeneneHue YCKOpPEHHMs Tejla NPU PAaBHOYCKOPEHHOM JBMXKEHUM IIO
HAKJIOHHOM MJIOCKOCTH.

4. HccnenoBaHme 3aBUCHUMOCTH IMYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMPKEHUU 0€3 HavyaJlbHOW CKOPOCTH.

5. IlpoBepka THMNOTE3bl: €CJIM NpPU PaBHOYCKOPEHHOM JABHKEHUHM O€3
HAYyaJIbHOM CKOpPOCTU IIYTH OTHOCSITCA KaK psifi HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIIME NPOMEKYTKH BPEMEHHU OJINHAKOBBI.

6. HccnemoBaHnue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUSI OT CHJIBI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenune ko3 GUIHMESHTA TPEHUS CKOJIBXKEHHUS.

Omnpenenenune KECTKOCTU NPY>KUHBI.

Omnpenenenue padOThl CHUJIBI TPEHUS MPU PAaBHOMEPHOM ABHIKEHUM Teia
10 TOPU30HTAJIbHON MOBEPXHOCTH.
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10. Onipeaenenue pabOThl CHJIBI  YIPYrOCTH HOpU HOOABEME TIpy3a C
HCITOJIb30BAHUEM HEMOJABHUYKHOTO U TOJIBUKHOTO OJIOKOB.

11. I3ydeHue 3aK0OHa COXPAaHEHUS DHEPTUU.

Pa3znen 9. Mexanuveckue KoJie0aHUsI U BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHUN: IEPHUO,
4acToTa, aMIUIMTya. MareMaTudeckul U ONpy>KUHHbIM MasTHUKU. [IpeBpamenue
SHEPIUH TP KoJIeOaTEIIbHOM JIBMXKECHHU.

3aryxamomue — KojeOaHus. BriHyX1eHHbIe  KOJeOaHMUsI. Pezonanc.
Mexannueckue BoOJHbL. CBOWCTBA MEXaHUYECKUX BOJIH. [IpomosibHbie H
rnonepevyHbie BOJHBI. JIMHA BOJIHBI M CKOPOCTh €€ pacnpoOCTpaHEHMUS.
MexaHn4uecKre BOJHBI B TBEPJIOM Teje, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbIcOTa TOHa. OTpakeHue 3BykKa. MH}pa3sByk u
YJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenme xoieOaHWM Tel IION IOEWCTBUEM CWIBI TSOKECTH W CHIIBI
YOPYTOCTH.

HaGmionenune konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmronenne BhIHYKICHHBIX KOJICOAHUN U pe30HaHCa.
Pacnpoctpanenue npogoabHbBIX U MOMEPEUYHBIX BOJIH (HA MOJIEIIH).
HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKyCTHYECKUN pe30HAHC.
JIaﬁopamopmﬂe paoomuvl u onvimol.
1. OmpeneneHue dYacTOThl H TIEpUOJa KOJICOAHWUNW MaTEeMaTHYECKOTO
MasiTHUKA.
OmnpeneneHne 4acTOThl U NIEPUOJIa KOJICOAHUH TTPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJICOAaHUM TTOJIBEIIIEHHOTO K HUTHU

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHHe 3aBUCUMOCTH TEpHOIa KOJIEOAHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Irpy3a.

5. IlpoBepka HE3aBHUCUMOCTH mepuoAa KojebaHui rpysa, MOJBELUIEHHOIO K
HUTH, OT MaccChl rpy3a.

6. OnbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KoJieOaHUU
MPYKUHHOTO MAasITHUKA OT MAcChl TPy3a U KECTKOCTHU MPY>KUHBIL.

7. W3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Paznea 10. DiiekTpOMArHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMAarHuTHOE  moJje.  DJIEKTpOMarHuTHele  BOJHbL.  CBoiicTBa
AJIEKTpOMAarHuTHbIX BOJH. Illkama siaekTpomMarHUTHBIX BOJH. lcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.

o v oA wN
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DnexkTpoMarHuTHas mnpupojia cBera. CKOpocTh cBeTta. BoiHOBBIE CBOMCTBa
CBeETa.

Hemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomsl u onvimol.

1. M3ydeHme CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOHUIBHOTO

tenedoHa.
Paznea 11. CBeToBBIE ABJICHUS.
JlyueBas MO/JIEIIb CBETA. Hcrounuku CBeTA. [TpsamonuneitHoe

pacnpocTtpanenue ceeta. 3armenus Comnnna u Jlynsl. Otpaxkenue cera. [Inockoe
3epKajio. 3aKOH OTPa>KeHHUs CBETA.

IIpenomnenue cBera. 3akoH mnpeioMmyieHusi cBeTa. [lomHoe BHyTpeHHEE
OTpakeHue cBeTa. VIcroib30BaHWE TIOJHOTO BHYTPEHHErO OTPaKEHHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonx uyueit B saumH3e. Onruyeckas cucrema ¢oroanmnapara,
MHUKpOCKONa M Teneckomna. ['7a3 kak onrTudeckas cucrema. biam3opykocTs H
J1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBeta B crnekTtp. Onbeitel HprotoHa. CrokeHue
CHEKTpaJIbHBIX IIBETOB. J{ucnepcus cBeta.

Hemoncmpayuu.

[TpsimonuHEHOE pacOpOCTPaHEHUE CBETA.

OTpaxxeHue cBeTa.

[Tony4yenne n300pa’keHU B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

IIpenomiieHue cBera.

Onrnyeckuii CBETOBO.

Xon myueit B coOuparoiiei JInH3e.

XoJ1 1yyeil B paccenBaroIen JTUH3E.

[MTomydyenue n300pa>k€HUM ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢otoanmapara, MUKPOCKOIIa U TEJIECKOTIA.

10. Monens ri1asa.

11. Paznorxenne 6eyoro cBera B CIICKTP.

12. [lomyueHue O6eI0T0 CBETA MPHU CIO0KCHUH CBETa PAa3HBIX IIBETOB.

Jlabopamopuuie padbomst u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH yIjla OTPaXX€HUsI CBETOBOrO Jiydya OT yIJa
MaJieHus.

L N WN R

N3yueHue xapakTepruCTUK N300paKeHUsI IpeIMEeTa B INIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH yIJjla MPEJIOMIICHUS CBETOBOIO Jiyda OT yrJjia
I1aJICHUSI Ha TPAHUIIE «BO3IyX—CTEKIIO».
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4. TlomydeHue n300pakKeHUI ¢ TOMOIIBIO COOUpAIOIEH JIMH3BI.
Onpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOHMparomiei
JINH3BI.

OnBITHI TIO Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.
OneITEl MO BOCIHPHUSTHIO LIBETA MPEAMETOB IPU HUX HAOIIOJICHUH Yepe3
IIBETOBBIE (PUIIBTPHIL.

Paznen 12. KBanToBble IBJICHUA.

Omnbitel Pesepdopna u nianerapHass Mojaeib atoma. Mojens atoma bopa.
Hcnyckanue u norsyomnieHue ceera aromoM. KBautel. JInneiyaTsie cCIeKTpBhI.

PagunoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHUe aTOMHOTO
sapa. Hyknonnas wmogxens aromHoro sapa. HM3zoromsl. PanmoakTuBHBIE
npespaiuenus. [lepron nomypacnasga aTOMHBIX siJIEp.

SlnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO M MAacCOBOTO YHCEI.
DOHeprusi CBsA3U aTOMHBIX saep. CBA3b MacChl U 3HEpruu. Peaknuu cuHTe3a U
nenenus siaep. Ucrounuku sneprun CosHLA U 3BE3.

SnepHas sHepreruka. JleMcTBUS pPagUOaKTUBHBIX H3JIYYECHUHM Ha >KHUBBIC
OpraHu3MBl.

Hemoncmpayuu.

CriekTphl U3JTy4YE€HHUS U TTOTJIOIICHHUSI.

CriekTphl pa3IUuvHbIX ra30B.

CrekTp Bogopo/Ia.

HaGnronenne TpekoB B kamepe BusnbcoHa.

Pa6oTa cuéTunka HOHM3UPYIOIIUX U3ITYUYCHUN.

Perucrpanus uznydeHus HpupoOIHbIX MUHEPAJIOB U IIPOTYKTOB.
ﬂa60pam0pub1e pabomul u onvimol.

1. HaGmroneHue CIUIONIHBIX U JTUHEHYAThIX CIEKTPOB U3IIy4YeHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHHME SHEPIrHM 4YacTULbI IO TOPMO3HOMY

nyTH (o ¢potorpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTENBHO-00001IAOIIIUA MOYJIb.

[ToBTOpUTENBHO-0000IAIOIIMKI MOTYJIb IPEIHA3HAYEH JJI CUCTEMAaTHU3aIUuU
n  00OOIICHHUS  MPEIMETHOrO  COACpPKaHUSA W  ONbITa  JCSITCIILHOCTH,
MPUOOPETEHHOTO MPHU M3YyUYECHHH BCETO Kypca (PU3UKH, a TAKXKE ISl TIOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY mno (QHU3UKE 1 OOyYarolnxcs,
BBIOpABIINX ITOT YUE€OHBIN MTpEeAMET.

I

[Ipu U3yyeHUr HAaHHOTO MOJIYJSl PEaIu3yIOTCS U CUCTEMATU3UPYIOTCS BHUIbI
JIeSITEIbHOCTH, HA OCHOBE KOTOPBIX OOECIIEYMBAETCSl JOCTUKEHUE MPEAMETHBIX U
METalpPEeAMETHBIX  IUIAHUPYEMBIX  pE3yJIbTaTOB  OOyudeHus, (QopMupyeTcs
€CTeCTBEHHOHAYYHasi TPaMOTHOCTh: OCBOCHHUE HAyYHBIX METOJOB HCCJIEAOBAHUS
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SIBJICHUW TPUPOALI M TEXHHUKH, OBJIAJICHUE YMEHHSMH OOBSCHATH (DU3HMYECKHE
SIBJICHWSI, TPUMEHSsS] MOJy4YEHHbIE 3HaAHWs, pelarh 3aJadd, B TOM YMCIIE
Ka4eCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHUIMIIHATBHO AESITEILHOCTHBINA XapakTep JaHHOTO paszesa peannu3yeTrcs
3a Ccu€T TOro, 4YTO OOy4YalroIIMEeCs BBIMNOJHSAIOT 3aJaHUsl, B KOTOPBIX UM
NpeaIaraeTcs:

Ha OCHOBE IIOJIyY€HHBIX 3HAHUH paclo3HaBaTh W HAY4YHO OOBSICHSITH
(uznyeckre SBJICHUS B OKpY’Karollel Npupoae U MNOBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHbIE METOJIbl UCCIIEAOBaHUS (PU3UYECKUX SIBICHUN, B TOM
YHCJIIE JIs1 IPOBEPKU TUIIOTE3 U MOJIyYEHHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATL HAay4HbIE€ OCHOBBI HauOoJiee BaXXHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAIIPUMEDP, MPAKTUIECKOTO UCIOJIb30BaHUs Pa3JINYHbIX HCTOYHUKOB
SHEPTUHM Ha OCHOBE 3aKOHA IIPEBPAICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPTHUH.
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NJAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOI'PAMMBI 11O
OUBUKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUSA

H3ydyenue U3k Ha ypOBHE OCHOBHOI'O OOIIero oOpa3oBaHUs HAIMPaBJICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHLHBIX

pe3yJIbTaTOB.

B pesynbsrare n3ydenus GU3NKHA Ha yPOBHE OCHOBHOT'O OOIIEero oopa3oBaHUs

y oOyuaromierocsi OyayT cOpMUPOBAHBI CIEAYIONIME JTUYHOCTHBIC PE3yJIbTAaThl B

YaCcTH:

e 1) maTpMOTHYECKOr0 BOCIIUTAHUSA:

e — IPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(buzmueckor HayKH;

e — IIEHHOCTHOE OTHOIIIEHHE K JOCTHXKECHHUSIM POCCUNCKNX YUEHBIX-(PU3UKOB;

e 2) rPaXXKJAaHCKOI0 M IyXOBHO-HPABCTBCHHOI0 BOCIIMTAHMA:

e — FOTOBHOCTHh K aKTUBHOMY YYacTHIO B OOCY>XJECHHHU OOIIECTBEHHO 3HAYMMBIX
U OTHYECKHX TPOOJEM, CBSI3aHHBIX C TMPAKTHYECKUM TPUMEHEHHEM
JIOCTW)KEHUN (DU3BUKH;

e — OCO3HAaHHME BAXHOCTH MOPAJIBHO-3TUUYECKHUX NPUHLUMUIIOB B AESITEILHOCTU
YYEHOTO;

e 3)3CTEeTUYECKOr0 BOCIIUTAHMS:

e — BOCOPHUATHE ICTETHYECKHUX KAadeCTB (PU3MYCCKOW HAYKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOTI'0 MO3HAHUA:

e — OCO3HAaHHE IIEHHOCTH (HU3MUYECKON HAYKHM KaK MOIIHOTO HHCTPYMEHTa
IO3HAHWUSI MHUPA, OCHOBBI Pa3BUTUS TEXHOJIOTHUM, BaXKHEUILIEU COCTABIISAIOLICHU
KyJbTYPBI;

e — pa3BUTHE HAy4YHOH JIFOOO3HATEIBHOCTH, UHTEPECA K HCCIIEI0BATEIbCKON
JIEATEIIbHOCTH;

e 5) ¢opvupoBaHus  KYJbTYPbl 30pPOBbS MU  3MOLHUOHAJIBHOIO
0J1aronoJIy4us:

e — OCO3HAHHE IIEHHOCTH 0e30macHoro ooOpa3a >KHU3HHU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHPE, BaXKHOCTH TIpaBWJI O€30MMacHOTO IOBEICHUS Ha
TPaHCIIOPTE, Ha JOpOrax, ¢ AJICKTPUUYECKHUM W TCIUIOBBIM O0OpYJOBaHUEM B
JIOMAITHUX YCIOBHSX;

e — chHOpMHPOBAHHOCTh HaBBIKAa pPEQIICKCUH, TPU3ZHAHUE CBOECTO IpaBa Ha
OIMOKY M TAaKOTO K€ MpaBa y APyroro 4eJIOBEKa;

e 6) TPy10BOr0o BOCIIMTAHUSA:

e — AKTHUBHOC y4YaCTHC B PCIICHUM IPAKTHYCCKHX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeILHON  OpraHu3allik, TOpojJa, Kpasi) TEXHOJOTHYCCKOW U
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COIIMAJILHOW HaIMpPaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIC W (PU3HICCKHUX
3HAHUM;

e — HWHTEPEC K MPAKTUYECCKOMY U3YUEHHIO TTpodeCcCuii, CBSI3aHHBIX C (PU3UKOM;

e 7)3KOJIOTHYECKOI0 BOCNIMTAHUS:

e — OpHUCHTAIMS HA MPUMEHEHHE (PU3MYCSCKUX 3HAHWUM IS pEIICHUs 3a7ad B
00J1acTH OKpY’KalIlIeHd Ccpeabl, IUIAHUPOBAHUS TMOCTYNIKOB M OIIEHKH WX
BO3MOYKHBIX IIOCJIEICTBUH JUISI OKPYKAIOLIEU Cpelbl;

e — OCO3HaHHE TJI00AJTBHOTO XapaKTepa AKOJOTHUYECKUX MPOOJIeM U myTed HuxX
peLIEeHUS;

e 8) ajanTanMM K U3MEHAIIIMMCH YCJOBHUSM CONMAJIBHOM W NPHUPOJIHOU
cpenabl:

e — TOTPEOHOCTh BO B3aWMMOJICHCTBHHM TMPH BBINIOJHEHUHU WCCICIOBAHUN U

MPOEKTOB (U3NYECKON HANpPaBJICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
JIpYTHUX;

e — TIOBBIIICHUWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTUYECKYIO
JIeSITETbHOCTB;

e — mOTPEeOHOCTH B (POPMHUPOBAHUY HOBBIX 3HAHUN, B TOM YHCII€ (POPMYITHUPOBATH
WJIeH, TIOHSTHS, TUTIOTE3hI O (PU3UIECKUX OOBEKTAaX U SIBICHUSX;

e — OCO3HaHHUE JIe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIacTH
buzuky;

e — IUIAHHUPOBAHHE CBOCTO PA3BUTHS B NPHUOOPETCHHH HOBBIX (DUUUCCKUX
3HAHUM;

e — CTPEMJICHHE aHAIIM3UPOBATH U BBISBIISITH B3aUMOCBSI3H IIPUPOJIBI, OOIIECTBa U

SKOHOMHUKH, B TOM YHCJI€ C UCIIOJIb30BaHNEM (PHU3NUECKUX 3HAHUM;
e — OIICHKa CBOMX JEHCTBUM C YYETOM BJIMSHHUS Ha OKPYXKAKOILYI0 Cpeny,
BO3MOYKHBIX IJIOOAJIBHBIX [OCJIEACTBUIA.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS NpOTrpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOTO
oOuiero obpazoBanusi y oOyyaromierocsi 0yayt copMHUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE MTO3HABATEIIbHBIC YHHUBEPCAJIbHBIC YUSOHbIC JCHCTBHS,
KOMMYHUKAaTHUBHBIE  YHUBEpPCAIIbHbIC  y4YeOHBIC  JCHCTBHS,  PETYJISITUBHBIC
YHHUBEpCaJbHbIEC y4eOHBIC JEUCTBUS.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUA

Bba3oBpble Jiornueckue JeiicTBUA:
e BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHbICE MPU3HAKH OOBEKTOB
(sBneHMi);
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e YCTAHABJIWBATH CYIISCTBEHHBIM MPU3HAK KJIACCHU(HUKAIIUN, OCHOBAHHUS IS
0000IIICHUST U CPAaBHCHUS;

e BBISBIISITh 3aKOHOMEPHOCTH M MMPOTHBOPEYHS B pacCMaTPUBAEMBIX (pakTax,
JTAHHBIX U HAOIIOACHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;

e BBISBIISITH NPUYUHHO-CIIEACTBEHHBIE CBSI3UM TPH M3YyYEHUH (UIMIECKUX
SIBIICHUU U TIPOLIECCOB, JIE€JIaTh BBIBOJIBI C UCIOJIb30BAHUEM J€TYKTUBHBIX
U MHAYKTUBHBIX YMO3AKJIIOUEHUN, BBIIBUTATh THUIIOTE3bl O B3aMMOCBSI3SIX
(bu3nyecKuX BEJINYUH;

e CaMOCTOSITEILHO BBIOMpATh CIIOCOO pemieHuss y4eOHOH (U3NYeCcKOit
3aaun (CpaBHEHHE HECKOJBbKUX BapUaHTOB peIICHUs, BBHIOOp Hamboiiee
MTOJIXOJISIIIETO C YYETOM CaMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble ucciie10BaTe/JIbCKHe AeiiCTBUS:

e HCHOJB30BATh BOIPOCHI KAK MCCIEIOBATEIIHCKUA HHCTPYMEHT TTO3HAHUS,

e TPOBOJUTH IO CAMOCTOSITEIIFHO COCTABICHHOMY IUIAHY OMBIT, HECIIOKHBIN
(u3nYecKnii AKCHEPHMEHT, HEOOJNIbIIIOE UCClIeqoBaHNEe (PU3NUECKOro
SIBJICHUS;

e OLIEHMBAaTh Ha IIPUMEHUMOCTh M JIOCTOBEPHOCTh HHQOpMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WIN SKCIIEPUMEHTA;

e CaMOCTOSITEIIBHO (HhOpMYyITUPOBaTh O0OOIICHUS M BBIBOABI MO PE3yJibTaTaM
MPOBEIEHHOTO HAOIIIOICHNSI, OTIBITA, UCCIICIOBAHUS,

e TIPOTHO3UPOBATh BO3MOXHOE JallbHEWIIEe pa3BUTHE  (UIHIECKUX
MPOIIECCOB, a TAK)KE BBIABUTATH MPEJIMOJIOKEHHS 00 UX pa3BUTHU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Padora ¢ ungpopmanmeii:

e TIPUMEHSTH Pa3JINYHBIE METOIbI, MHCTPYMEHTHI M 3aIlpOChl IPH MOUCKE U
oTOope WHpOpPMAIMA WIN JAHHBIX C YYE€TOM MPEI0KEHHON y4ueOHOMU
(buznueckou 3agauu;

e AHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U HHTEPIPETHPOBATH MH(POPMALHIO
pa3IUYHBIX BUJIOB U (OPM MPEACTABIICHUS;

e CaMOCTOSITEIIPHO BBIOMpPATh ONTHUMaJbHYIO (OpMYy MpeACTaBICHUS
vHpOpMAlIMM W WUIIOCTPUPOBATH peIIaeMble 3aJadd  HECIO0XHBIMU
CXeMaMH, JuarpaMmMaMHy, THOU TpaduKOi U UX KOMOMHAITUSMU.

KoMMyHUKaTHBHBbIE YHHBepPCcaJbHbIE YUeOHbIe 1eiicTBUA:

e B XO0ze OOCyXJAeHHS y4eOHOro MaTepuana, pe3yJbTaTOB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI U
BBICKa3bIBaTh WJEH, HAIIEJICHHBIE HAa pPEIICHHE 3aJayd M IOJJIep KaHue
0J1aro’kenaTeabHOCTH OOIIECHHUS;

e COIIOCTaBJISATH CBOM CYXXACHHUS C CYXICHUSAMU JpPYIUX YYacCTHUKOB
nuainora, oOHapyKHBaTh Pa3jINdUe U CXOJICTBO MO3UIIUIMA;
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e BBIPpAXAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
e IIyOJMYHO MPEACTABIATH PE3YJIHTATHI BHIMOJIHEHHOTO (PU3NYECKOTO OMBITa
(PKCIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

e IIOHUMATh 51 HACIIOJIb30BAThH MPEUMYIIECTBA KOMaHHO! 51
WHAUBUIAYAJIbHOH paboOThl NpHU pEHIEHUH KOHKPETHOW (HU3NYECKOH
MpOOIEMBI;

e IIPUHUMAThH L€ COBMECTHOW JIE€SITEIbHOCTH, OPraHU30BbIBATH JIEHCTBUS
no e€ JOCTHXKEHHUIO: pacIpenessiTb poiau, OOCYXZaTh IPOLECCHl U
pe3yJIbTaTbl COBMECTHOM paboThl, 0000111aTh MHEHHUSI HECKOJIBKHUX JTIOJCH;

e BBINOJHATh CBOIO YacTh PabOThI, OCTUrasi KAYUECTBEHHOI'O pe3yabTaTa Mo
CBOEMY HAaIpPaBJICHUIO M KOOPAMHUPYS CBOU JCUCTBUS C JAPYTUMHU
YJIeHaMU KOMaH/bL;

e OIICHMBATh KAa4e€CTBO CBOETO BKJAJa B OOMMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBHO C(POPMYITUPOBAHHBIM YUYACTHUKAMHU B3aNMOJACHCTBHSI.

PeryasitTuBHble yHUBepcajbHble yueOHblIe 1eHCTBUS

Camoopranu3anms:

e BBISBIISITH NPOOJIEMBI B KM3HEHHBIX M YUYEOHBIX CHUTyalUsIX, TPEOYIOIIUX
JJIs pelieHust (PU3nuecKux 3HaHUIL;

e OpHEHTHUPOBATHCA B PA3IMUYHBIX IIOJAXOJAaX IMPUHATUS  PELICHUU
(MHAMBUAYaTbHOE, NPUHSATUE PEUICHUs B TpyNIe, MPUHATHE PELICHUM
TpYINON);

e CaMOCTOSITEIIBHO COCTAaBJISITh AJITOPUTM pelIeHHsT GU3NISCKOHN 3a1a4u WIIU
IJIaHa MCCJIEAOBAaHUS C y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATH MpeyiaraéMble BapUaHThl PEIICHUH;

e JeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOIMOHAIBHBIN HHTEJIEKT:

e J1aBaTh aJIEKBAaTHYIO OLICHKY CUTYallUH U MpearaTh IjaH e€ U3MEHECHUS;

e OOBSICHATH TIPUYUHBI  JIOCTHIKEHHUS  (HEOOCTHIKEHHUSI)  Pe3yJbTaTOB
NEesITeIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(u3MYeCcKOro WCCIeNOBaHUS WM TMPOEKTAa) Ha OCHOBE HOBBIX
0OCTOSATEIBCTB, W3MEHHUBIINXCS CHUTYyalllid, YCTAaHOBIICHHBIX OIIHUOOK,
BO3HUKIIINX TPYIHOCTEW;

e OLIEHHWBATh COOTBETCTBUE PE3yJIbTaTa €N U YCIOBUSM;

e CTaBHUTH ce0s HAa MECTO JIPYrOro 4YeJIoBeKa B XOJE CIIOpa WX JTUCKYCCHU
Ha Hay4YHYIO TeMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JOTHUKY JAPYTOro;

e TIpU3HABaTh CBOE MPABO HA OIMIMOKY MPU PEHICHUU (PU3NYSCKUX 3a7ay WIH
B YTBEP)KJCHUSIX Ha HayYHbIE TEMBI U TAKOE )K€ MPABO JAPYTroTo.
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INPEJMETHBIE PE3YJIBTATBI

K kxoHIy 00ydeHust B 7 KJiacce IIpeIMETHBIC pe3yIbTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y OOYHAIOIIUXCSI YMECHUM:

e HWCHONB30BaTh TOHATHS: (U3NYECKHE W  XUMHYECKHE  SIBJICHMUS,
HaOMIOIEHNE, DKCIIEPUMEHT, MOJENb, THUIOTEe3a, CIWHUIB (U3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSIHUSI BemiecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOe), MEXaHW4YeCKOe JBIDKEHHE (paBHOMEpPHOE,
HEpaBHOMEpPHOE, MPSIMOJIMHEIHOE), TPAaeKTOpHs, pPaBHOACUCTBYIOIIAS
cua, nedopmanus (ynpyrasi, IUTacTU4YecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbI;

e paznuuarh sBieHUs (Auddy3us, TEIIOBOE NBM)XCHHE YaCTHUIl BEIICCTBA,
paBHOMEpPHOE  JBM)KCHHE, HEpPaBHOMEPHOE  JBM)KCHHUE, HHEPIHS,
B3aMMOJICCTBUE TEJ, PAaBHOBECHE TBEPJBIX TEN C 3aKPEMIJIEHHON OChIO
BpallleHWsI, Iiepeaadya AaBJICHWUsS TBEPABIMU TeJIaMH, >XUIAKOCTAMU U
razamMm, arMocepHOe [JaBJIICHHWE, IUIaBaHWE TEJl, MPEBPAIICHUS
MEXaHUYECKON HHEPruM) MO OMUCAHWIO MUX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PHU3UUECKOE SBICHUE;

e pacmo3HaBaTh IIPOSIBJICHHE M3YUYECHHBIX (PU3WUYECKUX SBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4HCJIe (U3MUYECKHE SIBJICHUS B IPUPOJIE:
IpUMEpPHl JBUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMM B JKMBOM M HEXKHUBOM
NpHUpOJiC, NCHCTBUE CHUJIBI TPEHHS B TIPUPOJIC W TEXHUKE, BIIHSHHUE
aTMOC(EepHOro MaBJICHUS Ha KUBOW OpraHW3M, IJIaBaHHE PbIO, phIYaru B
TeJe YeJI0BEKa, MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7auy B YUeOHYIO,
BBIICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKMN) (PU3NUECKHUX SIBICHHUIA;

e OIHCHIBATHh M3YYECHHBIC CBOMCTBA Tel M (PU3UUECKHUE SIBIICHUS, UCTIOIB3YS
¢dbuznueckne BenmmuuHBI (Macca, 0OBEM, INIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC
Tena, Ccwia TpeHus, AaBieHue (TBEPAOro Tela, >KUIKOCTH, Trasa),
BBITAJIKUBAIOIIAsl CHJIa, MEXaHU4ecKass padoTa, MOIIHOCTb, IJIEYO CHJIBL,
MOMEHT CHIbl, KO3(P(QUIMEHT IOJE3HOro JEHCTBUS MEXAaHHU3MOB,
KUHETUYECKasT W TOTCHIMAJIbHAsI DHEprusi), MpHU OINHCAHWUW TPABHIHLHO
TpaKTOBaTh  (PU3WUECKUH  CMBICI  HMCIOJNB3YEMBIX  BEJIWYHMH, WX
0003HaYCHUSI W CIWHULBI (PU3NYECKUX BEJIMYHH, HAXOIUTH (POpMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (PU3MYECKYIO BEIIMYMHY C APYTHUMU BEIUYWHAMH,
CTPOUTH TpaMKN U3YUCHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEIUYHWH;

e XapakTEepU30BaTh CBOWCTBA Tena, (U3NYECKUE SIBJICHUS M IIPOLIECCHI,
WCIIOJIB3YS TIpaBUJIa CIIOKEHUsI CHII (BIIOJIb OJTHOW MpsiMOi), 3akoH ['yka,
3akoH [lackais, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbluara (OJioka),
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«30JI0TO€ TIPAaBUJIO» MEXaHUKH, 3aKOH COXPAHEHUsS MEXaHWYEeCKOU
SHEPTUH, MPU OTOM JaBaTh CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA U
3alMChIBATh €0 MAaTEMATHUECKOE BBIPAXKECHUE;

OOBSACHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHI U CBOMCTBA TEJI, B TOM YHCIE
U B KOHTEKCTE€ CHUTyallud IPAKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYMHHO-CIIEACTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKHUX IIaroB ¢ Omopoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHUN, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3aaayd B 1—2 JAEWCTBHUS, HCHOJb3Ysl 3aKOHbI U
hopMyJibl, cBsI3pIBalOLIME (PU3UYECKHE BEJIUYMHBI: HAa OCHOBE aHaJIu3a
YCJIOBHS 3a/1a4yd 3alMChIBaTh KPAaTKOE YCJIOBHE, MOACTABISATh (PU3UUECKHUE
BEJIMYMHBI B (OPMYJIBI U MNPOBOJAUTH PACU€Thl, HAXOJUTh CIIPABOYHBIE
JTaHHBIC, HEOOXOAWMBIC TS PEIICHUs 3a7ad, OICHUBATh PEATUCTHIHOCTH
MOJIy4YeHHOW (PU3UYECKOI BEITUYHHBI;

pacmo3HaBaTh MOPOOJIEMBI, KOTOPHIE MOXHO PEIHUTh IPU TMOMOIIU
(bu3MYEeCKUX METOIOB, B OIIMCAHUU HCCIIEIOBAHUS BBIJEIISITH IPOBEPSIEMOE
npeanoioxeHue  (TUMOTe3y),  pa3iauyarb W UHTEPIPETUPOBATH
MOJyYEHHBIA pe3yibTaT, HaxXOJAWTh OIIMOKHM B XOJI€ OIbITa, JejaTh
BBIBO/JIBI T10 €TO pe3yJbTaTam;

NPOBOJUTH ONBITHl II0 HAOIMIOACHUIO (U3MUECKUX SBJICHUM WU
(husznuecknx CBOMCTB TeN: hopmynupoBaTh MpoBEpsieMbIe
MPEANOI0KEHHS, COOMPaTh YCTAHOBKY W3 MPEIIOKEHHOTO 000pY/I0BaHHUS,
3aIMCHIBATh XO/I OMBITA U (OPMYIIHMPOBATH BHIBOIBI;

BBIIIOJIHATE IIpSIMbIE M3MEPEHUsI PACCTOSIHUS, BPEMEHH, MaccChl Tela,
00BbEMa, CHJIBI M TEMIepaTypbl C HWCIOJIb30BAaHUEM aHAJIOTOBBIX M
muppoBBIX NPUOOPOB, 3aMMCHIBATHL IIOKa3aHUS TPHUOOPOB C YUETOM
3aJIaHHOM aOCOJIOTHON MOTPEITHOCTH U3MEPEHUH;

IIPOBOJIUTH HUCCJIEIOBAaHUE 3aBUCUMOCTH OHON (PU3NYECKON BEIMYUHBI OT
JIPYroM € HCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUN (3aBUCUMOCTH MYyTHU
PaBHOMEPHO JBMXKYILIETOCS Tejla OT BPEMEHU [ABHIKEHUS Tena, CHIIbI
TPEHMsI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00OpabOTKU NMTOBEPXHOCTEN Te
YU HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUJIOIIAAN COIPUKOCHOBEHUS TEJI, CHUJIbI
YIIPYTOCTH OT YIAJIWHEHHUS TPY>KUHBI, BBITAJTKUBAIOIICH CHUIBI OT 00BEMa
MOTPY’KEHHOM YAaCTH TeJIa U OT IJIOTHOCTH YXKUIAKOCTH, €€ HE3aBUCUMOCTH
OT ITJIOTHOCTH T€Ja, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TEN0, YCIOBUI
IUTaBaHUs TeJI, YCIOBUI paBHOBECHUS pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4YEOHOrO HCCIENOBaHUs, COOMpaTh YCTAaHOBKY U
BBIMOJIHATh W3MEPEHUs, CJeaysl NpeJIOKEHHOMY IUIaHy, (PUKCHUPOBATh
pe3yJIbTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHUJIE
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MPEIOKEHHBIX TaOMUI] U TpadHUKOB, JIeIaTh BBIBOABI IO pe3yJjbTaTam
HCCJICIOBAHUS;

MPOBOAUTH KOCBEHHBIC HU3MEpEHUs] (PU3MYECKHX BEIHMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH H TBEPAOrO Tena, CHila TPEHUs CKOJBXKEHHUS,
NaBJICHUE  BO3AyXa, BBITAJKUBAIOIIAsl CWJIa, JCUCTBYIOmIas  Ha
MOrPY’KEHHOE B IKUJKOCTH TENO, KOA(DPHUIIMEHT IOJIE3HOTO ACHCTBUSA
MPOCTBIX MEXaHW3MOB), CJEAys MPEIOKCHHONH WHCTPYKLIHHU: TPHU
BBITIOJTHEHUM H3MEpPEHUN coOUpaTh IKCIEPUMEHTAJIbHYIO YCTAaHOBKY H
BBIUHCIISATh 3HAYCHUE NCKOMOW BEJIMYUHBI,

CcOOIOaTh MpaBUJIa TEXHUKHU 0€30MMaCHOCTH NpHu paboTte ¢ 1abopaTOpHBIM
000pyIOBaHUEM,;

yKa3bIBaTh NPUHIUIIBI JICHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETp, COOOMIAIOIIMECsT COCyAbl, Oapomerp,
pbIyar, MOABWKHBIA M HETIOABIKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTB;
XapaKTepU30BaTh MNPUHIMIIBI JEUCTBUS HW3YYEHHBIX NOPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OIOPOM Ha WX ONHCaHus (B TOM 4YHCIIE:
MOJIINITHUKH, YCTPOWCTBO BOJONPOBOMA, THAPABIMYSCKUN Ipecc,
MaHOMETp, BRICOTOMED, MOPIIHEBOH HACOC, apEOMETP), UCIOJIb3Ysl 3HAHUS
O CBOHMCTBaX (DM3MYECKUX SIBJICHHUN M HEOOXOIMMBbIC (PU3MYSCKHUE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOJIUTH,  TIpUMEpbl  (HaxoauTh  HWHPOPMALHMIO O  IpUMEpax)
MPAKTUYSCKOTO HWCIIOJIb30BaHUSI (DU3MYSCKUX 3HAHUKW B IIOBCEITHEBHOM
JKU3HU JUTsI 00ecTieueHus1 0€30MacHOCTH TIPU OOpaIeHny ¢ mpudbopamMu u
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHCHHUS 3J0POBbSI M COOJIOACHUS
HOPM 5KOJIOTHYECKOTO TTOBEACHHS B OKPY’KAIOIIEH Cpeie;

OCYIIECTBIISIT OTOOp HWCTOYHHKOB wHpopManuu B HMHTepHEeTEe B
COOTBETCTBHH C 3aJJaHHBIM ITOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMCIOIITUXCS
3HAHUM W TIyTéM CpaBHEHUS pAa3JIWYHBIX HCTOYHHKOB BBIIACIATH
WH(GOpMALIMIO, KOTOpasi SBJISICTCS TPOTHBOPCUYMBOW WM MOXKET OBITh
HEJIOCTOBEPHOIA;

HCTIOIB30BaTh MIPU BBIMOJHEHUN yYEOHBIX 33JaHUi HAYYHO-TIOMYJISIPHYIO
IUTEpaTypy (PU3MUECKOro  CoNep)KaHWs, COPaBOYHBIE MAaTEpUAIIBI,
pecypcel cetu MHTEpHET, BIageTs npuéMaMu KOHCTIGKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAITMH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;
co3agaBaTh COOCTBEHHBIE KPATKHE MHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MHpOpMaMu (PU3UIECKOTO COJCp>KaHUs, B TOM
quciie MyOJMYHO JIeJlaTh KpaTKHEe COOOIICHHUS O pe3yJibTaTax MPOCKTOB
WM Y4YeOHBIX HWCCIEAOBAaHHI, NPH DTOM TIPAMOTHO HCIIOIB30BAThH
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W3y4YCHHBIH TMOHATHHHBINA anmapar Kypca (U3WKH, COMPOBOXKIATH
BBICTYIUICHUE NMPE3E€HTALUEH;

e [pPHU BBINOJIHEHUU YYEOHBIX MPOEKTOB W HCCIECHOBAHUN pacHpelensiTh
00513aHHOCTH B TPYMIIE B COOTBETCTBHMHM C MOCTaBICHHBIMH 3aJa4aMH,
CIIeAUTh 3a BBINOJHEHUEM IUIaHA JEHWCTBUM, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJIaJg B  JEITEIbHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJEUCTBUE, YUUThIBasi MHEHUE OKPY KAFOIIUX.

K konny oOyuenus B 8 kjiacce npeMeTHbIE PE3yJIbTaThl HA Oa30BOM ypPOBHE

JIOJDKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y OOYHaIOIINXCS YMEHUI:

e HCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI BEILIECTBA, KPUCTAIIMYECKUE U
amMop¢HBIC Tella, HACHIICHHBIA W HEHACHIIICHHBIA TIap, BIAXKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHs DJHEPrus, TEIJIOBOM JBUIaTEllb,
AJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsi]l, FIEKTPUUYECKOE I10JI€, IIPOBOJIHUKU
U TUAJIEKTPUKH, TOCTOSHHBIN JIEKTPUUECKUN TOK, MArHUTHOE I10JIE;

e pa3znauuarh SBJICHHS (TEIUIOBOE pACIIMpPEHHE U CXKaTue, Tersiolepenaya,
TEIIOBOE paBHOBECHE, CMAaYMBAaHUE, KallWJUIAPHBIE SIBICHUsS, UCHApPEHHUE,
KOHJEHCAalMs, IUIaBJIE€HUE, KpUCTaUIM3alus (OTBEpAEBaHUE), KUIICHHE,
Teruionepeaayda (TenIonpoOBOIHOCTD, KOHBEKIIHS, U3JIy4YeHHUE),
AJIEKTPHU3ALMs TeJl, B3aUMOJIEHCTBUE 3apsiioB, AEUCTBUS 3JICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aMMOJIECTBHE MAarHUTOB, JEHUCTBHUE
MarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE UHYKIIUSA)
II0 ONHCAaHUID HUX XapaKTEpPHbBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PHU3NUECKOE SIBICHHUE;

e pacmo3HaBaTh INPOSBICHHE M3YUYCHHBIX (PU3WUECKUX SBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4YHCIIe (PU3MUECKHE SBJICHUS B IPHUPOJIE:
IIOBEPXHOCTHOE HATSDKEHUE W KallWUISIPHBIE SIBIEHUS B IIPUPOJE,
KpUCTaJUIbl B Hpupoae, usinydeHue CoisiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsI, CHeTra, AJIEKTPUUECKHUE
SIBJIEHUSI B aTMoOcdepe, 3IEKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiii, Apeld IOJIIOCOB, POJIb MAarHUTHOTO TIOJNS ISl JKHU3HU Ha
3emJie, MOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJAUTH NPAKTUUYECKYIO 3a/71a4yy B
y4ueOHYI0, BBIICNSATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (DU3MUSCKUX
SIBICHUM;

e OIHCHIBATh M3YYEHHBIE CBOMCTBA Ted U (PU3UUECKHUE SIBIICHUS, UCTIOIB3YS
(busznyeckrue BeIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIrus, KOJIMYECTBO
TEIUIOTHI, YyJAEeJbHAsA TEINIOEMKOCTh BEILIECTBA, YyAEIbHAsA TEIUIOTa
IJIaBJICHUS, yJAeJbHas TEIuloTa IapooOpa3oBaHUs, YJelbHas TeIloTa
CropaHusi TOIUIMBa, KOI(MQGUIMEHT MOJE3HOTO JIEHCTBUS TEIJIOBOU
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MalllMHbl, OTHOCHUTEJIbHASL BIIAXXHOCTh BO3JyXa, SJIEKTPUUECKUI 3apsg,
CHJIa TOKAa, JJIEKTPUYECKOE HAIPSKEHUE, COMPOTHUBIIEHUE IIPOBOJHHUKA,
yJIeIbHOE  COINPOTHUBJICHME  BellecTBa, paborta W MOUIIHOCTh
AJIEKTPUUECKOIO  TOKa), IMpPU ONHMCAHUU NPABWIBHO  TPAKTOBATH
(bU3MYECKHI CMBICIT MCHONB3yEMbBIX BEIWYWH, OOO3HAYECHUS] W €IUHUIIBI
(bu3nyecKkux BeIWYUH, HAXOAWUTH (HOPMYJIBI, CBS3BIBAIOIIME JAaHHYIO
(u3nYecKy0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpadUuKu
M3y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBa TeJI, (U3MUECKUE SBJICHUS U MPOLIECCHI,
HCIIOJIb3Ysl OCHOBHBIE MOJOXXEHUS MOJIEKYISPHO-KMHETUUYECKOW TEOpUH
CTPOEHMSI BEIIECTBA, MPUHLMII CYNEPIO3ULIHNN TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH OMa /il yyacTKa LIeIH, 3aKOH
JUxoynsi—JIeHla, 3aKOH COXpaHEHWs DHEpPruHh, NOpH OTOM JaBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHAa W 3aIMCHIBAaTh €r0 MaTEeMaTUYEeCKOe
BBIPa)KEHUE;

00BSACHATH (PU3UUECKUE TPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalHUl NPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIISTH
IPUYMHHOCJIEACTBEHHBIE CBSA3U, CTPOUTH OOBsICHEHHE M3 1—2 JIOTMYECKUX
1IaroB ¢ OMnopoil Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH,
(bu3rMUecKrnX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aaayd B 2—3 JACUCTBHUS, HCIOJb3Yysl 3aKOHbl H
(bopmybl, cBs3bIBarolIMe (U3UYESCKHUE BEJIUYUHBI: Ha OCHOBE aHalin3a
YCJIOBMS 3a/ayd 3alMChIBaTh KPaTKOE YCIOBHUE, BBIABISITH HEJIOCTATOK
NAaHHBIX IS pEHICHWs 3aJadd, BBIOMpPATh 3aKOHBI H  (POPMYIJIBI,
HeoOXonuMble Uil e€ pelIeHus, MPOBOAWTH pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaYeHHUE (PU3NYECKON BEJIMUYMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh IIpU OMOIIHU
(bu3MYeCcKUX METO/OB, HCIIOJb3ys ONMCAHUE HCCIEI0BaHUs, BBIACIATH
MpOBEPSIEMOE  MPEINOJI0KEHUE, OICHMBATh MPABWJIBHOCTh MOPSAKA
MPOBEACHUS UCCIIE/IOBAHUS, JIeJIaTh BHIBOJIbI;

MPOBOAUTH ONBITHI TI0 HAOTIOACHHUIO (DU3MYECKHX SBICHUH WU
(buznuecknx CBOMCTB TeJl (KallWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/IyXa OT ero o0bEéMa, TeMmepaTypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusl NOpU H3JYYEHUM OT LBETa M3JIydaroleld (IMOorJIomaromen)
IMOBEPXHOCTH, CKOPOCTh HCIIAPEHUSI BOJbI OT TEMIIEPATYpPhl KUIAKOCTU U
IUIOIAM €€ TMOBEPXHOCTH, DJJIEKTpU3alMsl TeJI U B3aUMOJCHCTBHUE
JJIEKTPUUYECKUX  3apsiioB, B3aMMOJCHCTBUE IOCTOSIHHBIX MAarHHUTOB,
BU3yaJIN3allUsl MAarHUTHBIX IIOJIEH IIOCTOSIHHBIX MArHWUTOB, JIE€HCTBUA
MarHuTHOTO TIOJIi HAa MNPOBOJHHUK C TOKOM, CBOMCTBa AJIEKTPOMAarHuTa,
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CBOMCTBA DJIEKTPOJIBUraTeisi MOCTOSIHHOIO ToKa): (OopMyJIUpOBaTh
MPOBEPSEMbIC TIPEANOI0KEHHS, COOMPATh YCTAHOBKY W3 IPEIOKEHHOTO
000pyIOBaHUS, OMUCHIBATH X0 ONBITa U (DOPMYJITUPOBATH BHIBO/IBI;
BBIIOJIHATH  MPSIMBIE  HU3MEPEHUS  TEeMIEpaTypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/AyXa, CHJIBI TOKa, HANPSOKEHHUS C HWCHOJIb30BAHUEM
AHAJIOTOBBIX TMPHUOOPOB M JATUYUKOB (PU3UUECKUX BEJIMYMH, CPAaBHUBATH
pe3yabTaThl U3MEPEHUH ¢ YUETOM 3aJJaHHON aOCOMIOTHON MOTPEITHOCTH;
IIPOBOJIUTH HCCJIEI0BAaHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
Ipyroil ¢ HWCIOJb30BAaHHEM MPSMBIX HM3MEpPEHUM  (3aBUCUMOCTH
COTNPOTHUBIICHUS] TPOBOJHHUKA OT €ro JUIMHBI, TUIOMIAAA ITONEPEYHOrO
CEUEHUS U yACITBHOTO COMPOTHUBIICHUS BEIIESCTBA MMPOBOJHUKA, CUIIBI TOKA,
WOYIIETO 4Yepe3 NPOBOJHUK, OT HAINpsHKEHWsS Ha IPOBOJHUKE,
HCCJIEIOBAaHUE TIOCIIEOBATEILHOTO W MapajuIeIbHOTO  COSIWHEHHH
MPOBOJAHUKOB): TUIAHUPOBATH HCCIEAOBAaHHUE, COOHMpATh YCTAHOBKY U
BBIMIOJTHATh W3MEPEHHS, CIemysl IPEeIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TIOJYYEHHOM 3aBHCHUMOCTH B BHJE TaOiul U Tpadukos,
JIeJIaTh BBIBOJIBI [0 pE3yJIbTaTaM HUCCIEIOBaHMUS;

IIPOBOJUTH KOCBEHHbIE H3MEpEHMs] (PU3UYECKUX BEIUYMH (yJeJIbHast
TEIJIOEMKOCTh  BEIIIECTBAa, COMPOTHUBIICHUE IIPOBOJHUKA, padoTa W
MOIITHOCTh DJJIEKTPUYECKOr0 TOKa): IJIAHUPOBAaTh W3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEIysl MPEIJIOKCHHOW HWHCTPYKIHUHU, U
BBIYHCIIATH 3HAYCHUE BEIIMYUHBI,

cOOIONaTh NMpaBWIa TEXHUKHU O0€30IMaCHOCTHU NpH padboTte ¢ 1abopaTOpHBIM
000pyZIOBaHUEM,;

XapaKTepU30BaTh MNPUHIMUIIBI JEUCTBUS HW3YUYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM Ha HMX omnucaHus (B TOM YHCIE:
cUCTeMa OTOIUJICHUs JIOMOB, TMIPOMETp, HapoBasi TypOWHa, aMIEepMETp,
BOJIBTMETpP, CYETUMUK DBJIEKTPUYECKON HHEPIruH, 3JIEKTPOOCBETUTEIbHBIC
NpHUOOPHI, HArPEeBATEIIBLHBIC AIEKTPONIPUOOPHI (IPUMEPHI), FISKTPUUECKUE
MPEeIOXPAHUTENH, IIEKTPOMArHHUT, SJICKTPOJIBUTATENh ITOCTOSHHOTO TOKA),
WCTIONB3Ysl 3HAHUS O CBOMCTBaxX (DU3MYECKUX SIBICHHH M HEOOXOIUMBIS
(buznyeckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIHHBIC
npuOOpsl TIO0 CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, IMCUXPOMETP, TUTPOMETp, JBUTATEIb BHYTPEHHETO
CrOpaHMsl, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUYECKUX
Lenel ¢ MOCJeN0BaTeIbHBIM U MapauIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pas3ianyasi ycJIOBHbIE OO03HAUYEHUSI 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
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e TMPHUBOJIWUTH TIpUMEpPHl  (HaXoaWTh HWHPOPMALHMIO O  TpUMEpax)
MPAKTHYSCKOTO HWCIIOJIb30BaHUSI (DU3MYSCKUX 3HAHUKW B IIOBCEIHEBHOM
JKU3HU JUTsI 00ecTieueHus1 0€30MacHOCTH TIpU OOpaIieHny ¢ mpudbopamMu u
TEXHUYECKUMH YCTPOMCTBAMH, COXPAHCHHUS 3J0POBbSI M COOJIOACHUS
HOPM 5KOJIOTHYECKOTO TTOBEACHHS B OKPY’KaIOIIEH Cpeie;

e OCYHIECTBJISITh MOUCK wWHpOpMauu (HUBUUECKOTO COACPKAHUS B
HNuTepHere, Ha OCHOBE€ MMEIOLIMXCI 3HAHUM U IYTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHMKOB  BBLIEISATH HMH(pOpMalLUIO, KoTopas
SIBIISICTCSI IPOTUBOPESUYUBON MU MOXKET OBITh HEJIOCTOBEPHOIA;

e HCHOJB30BaTh IPU BBIMOJIHEHUN YYEOHBIX 3aJjaHUH HAYYHO-TIOMYJISIPHYIO
IUTEpPaTypy (PU3MUECKOro CcoJep)KaHWs, COPaBOYHBIE MAaTEpPUAIIBI,
pecypcol cetn MHTEpHET, BIaneTs npuéMaMu KOHCTIGKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAITMH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mrass wHGOpPMAIIUIO U3 HECKOJBKUX WCTOYHUKOB (PU3UIECKOTO
colepKaHUs, B TOM YHCI€ MyOJIWYHO IIPEICTABISATH PE3yIbTaThl
MPOEKTHON WJIM MCCIIEAOBATEIBCKON NESATEIBHOCTH, MPU 3TOM I'PaMOTHO
UCMOJIb30BAaTh H3YYEHHBIM TMOHSATUIHBIM anmapaT Kypca (U3MKH,
COIPOBOXKIATh BBICTYIICHUE MPE3CHTAIUCH;

e TIPU BBINOJHCHUH YYEOHBIX IIPOCKTOB M HWCCIEIOBAaHHUN (HU3UIECKUX
MPOIIECCOB pacupeesisiTh OOs3aHHOCTH B TPYIIE B COOTBETCTBHUH C
MMOCTABJIICHHBIMU 3a/1a9aMH, CJICJIUTH 3a BBHINIOJHEHUEM IUTaHA JICHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJcKBaTHO OIICHUBATh COOCTBCHHBIM BKJIAI B
NEeSITeIbHOCTh TPYMITBI, BEICTPAUBaTh KOMMYHHKATHBHOE B3aUMOICHUCTBHE,
MPOSIBIISIS TOTOBHOCTH pa3periath KOH(IMKTHI.

K kxoH1y 00yueHus: B 9 KJiacce peIMETHBIE pe3yabTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpa)XkaTh CPOPMUPOBAHHOCTh y OOYYAIOIIUXCSI YMEHUMN:

e HCHOJB30BaTh IOHATHUS: CHUCTeMa OTcu€Ta, MaTepualdbHasi TOYKa,
TPaeKTOPHUsI, OTHOCUTEIBHOCTh MEXaHHUYECKOTO NBWDKEHHUS, Aehopmarius
(ynpyras, IUtacTA4Yeckas), TPEeHHE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTU TBEPJIOTO Teya, paBHOBECHE, MEXaHUYECKHE KOoJIeOaHus U
BOJIHBI, 3BYK, HH(pPa3ByK H YyJIbTPa3BYyK, AJICKTPOMArHUTHBIC BOJHBIL,
[IKaJjia SJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh,
CIIEKTPBI UCITYCKAaHUS U TOTJIOMICHUs, alb(pa, 6eTa- u raMMma-u3IydeHUs,
H30TOIIbI, SIACPHASI SHEPTETHKA;

e pa3iauuaTh SBJICHUSA (PAaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHUE, CBOOOJHOE
MajJicHUE TEJI, PABHOMEPHOE JIBMIKCHUE 10 OKPYKHOCTH, B3aUMOJCUCTBUE
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TEJ, PEaKTUBHOE ABI)KEHHE, KoJiebaTellbHOe ABIKEHHE (3aTyXalolue U
BBIHYKJICHHBIC KOJIeOaHUsI), PE30HAHC, BOJTHOBOE IBHKCHHUE, OTPAKCHHUE
3ByKa, MPAMOJIWHEHHOE PACIPOCTPAHCHUE, OTPAKEHUE W MPEIOMIICHHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3I0KEHHUE OEIIoro CBETa B
CIICKTP ¥ CIIOKEHHE CHEKTpaJbHBIX LIBETOB, JHUCIIEPCHUSI CBETa,
€CTECTBEHHasl PaJWOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEMYATOro CHEKTpa
W3JIyYEHMs) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBICHUE;

pacro3HaBaTh TPOSIBJICHUE M3YYCHHBIX (U3UYECKUX  SIBIICHUM B
OKpykaromeM Mupe (B TOM uHcie (U3UYECKUE SBICHUS B TIPUPOJIE:
MIPWJINBBI U OTJIMBBI, ABMKECHUE TIaHeT COJIHEYHOW CUCTEMBbI, PEaKTHBHOE
JIBUKCHUE JKUBBIX OPTraHU3MOB, BOCIIPUSTHE 3BYKOB >KHBOTHBIMHU,
3eMJIETPSICCHHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO, IIBE€Ta TeIl,
ONTHYECKHE SIBJICHHS B IPHUPOJE, OMOJOTMYECKOE ICUCTBHE BHUINMOTO,
yIAbTPaUOIETOBOTO M PEHTIEHOBCKOTO HW3JIyYEHHH, €CTEeCTBEHHBIN
panIuoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PATUOAKTUBHOE H3IIyUYECHHUE
NPUPOJHBIX MHMHEPAIOB, JEUCTBUE pPAAUMOAKTUBHBIX M3JIy4eHHH Ha
OpraHU3M YEJIOBEKa), MPU ITOM MNEPEBOAUTH MNPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIJICIISITh CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKW) (U3UYECKUX
SIBJICHUU;

OTUCHIBATh M3YUYCHHBIC CBOMCTBA TENI M (PU3UUECKHE SBICHUS, HCIIOIB3YSI
(dbusmyeckne BeNMWYWHBI (CpEemHSISI M MTHOBEHHAs CKOPOCTh Teja IpH
HEpaBHOMEPHOM JBWKCHUU, YCKOPCHHE, IEePEMEIICHHUE, ITyTh, YII0Bas
CKOPOCTb, CHJIa TPEHUs, CHUJa YOPYrOoCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TAaJeHUs, BEC Teja, HWMITYJIbC TeJa, HWMITYJIbC CHJIBL,
MeXaHH4ecKass paboTa M MOIIHOCTb, NOTEHIUAIbHAS SHEPrus Tela,
MOJIHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHUAIbHAS dHEPrusl CKaTou
NpPY>KUHBI, KUHETHUYECKAs JHEpPrus, II0JIHAas MEXaHWYecKas »JHEeprus,
MEepUOoJ ¥ YacToTa KoJeOaHUM, UTMHA BOJIHBI, TPOMKOCTbh 3BYKa M BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHUS CPElbl), TIPU OMHUCAHUU
MPAaBWJIBHO TPAKTOBAaTh (DU3HMYECKUI CMBICT HCHOJIB3yEMbIX BEJIWYHH,
0003HaYCHUSI W CIWHULBI (PU3NUYECKUX BEIUYHUH, HAXOIUTH (POpMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIIMYMHY C APYTHUMHU BEIUYWHAMH,
CTPOUTH TpaMKN U3YUECHHBIX 3aBUCHMOCTEN (PU3NUECKUX BEITUYVH;
XapaKkTepU30BaTh CBOMCTBA Tesd, (U3NYECKHE SIBJICHUS U IIPOLIECCHI,
HUCTIOIB3ysl 3aKOH COXPaHEHUS JHEPTrUH, 3aKOH BCEMHUPHOTO TSITOTEHHS,
NPUHLMIT CYNEPHO3UIUH CHWJ, MPUHLMUII OTHOcUTeabHOCTH [ anmuies,
3akOHbl HbBIOTOHA, 3aKOH COXpaHEHHUs HMIIYJIbCa, 3aKOHbl OTPAXKEHUS M
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPaHCHUS 3apsI0BOI0 M MAaCCOBOI'0 YHCEI
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NpU SACPHBIX PEaKUUsX, OpPU 3TOM JaBaTh CIOBECHYIO (HOPMYJIHPOBKY
3aKOHA U 3allMChIBAaTh €r0 MaTEMaTUYECKOE BhIPAKECHHUE;

OOBSACHATH (PU3NUECKUE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTyalMid MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISITH
MPUYHUHHO-CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
IIaroB C OINOpO# Ha 2—3 W3YyYEHHBIX CBOWCTBA (PU3UYECKUX SIBICHHH,
(bu3mYeCcKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omuparomuecss Ha cucTemMy u3 23
YpaBHEHHUH), UCTIOJIb3Ys 3aKOHBI U (hOPMYIJIbI, CBsI3bIBAIOIINE (U3ZUUECKUE
BEJIMYMHBI: Ha OCHOBE aHajih3a YCJIOBUsS 3aJlayd 3aluchiBaTh KpaTKOE
YCIJIOBHE, BBISBJISATH HEAOCTAIONINE WM M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC JJIsI PEIICHHUS, POBOAUTH PACUETHI U
OIICHMBATh PEAJTUCTUYHOCTH IIOJIYYCHHOTO 3HAYCHHUS (PU3UIECKOMI
BEJIMYWHBI;

pacmo3HaBaTh MOPOOJIEMBI, KOTOPHIE MOXHO PEIHUTh IPU TMOMOIIU
(bu3MYEeCKUX METO/JOB, HCIIOJb3ys OMNHCAHUE HCCIEAOBAHUs, BBIACIATH
MPOBEPSIEMOE  IPEANOJIOKEHHE, OLIEHUBAaTh IPaBWIBHOCTh MOPsIKa
IPOBEJCHUSI  MCCJIENOBAaHMUsA, JieJlaTh  BBIBOJIbI, HMHTEPHPETUPOBATH
pe3yJIbTaThl HAOJIOJICHUI U ONIBITOB;

NPOBOJUTH ONBITHl II0 HAOIMIOACHUIO (U3MUECKUX SBJICHUM WU
(uznueckux CBOWCTB Tea (M3ydeHHE BTOpPOro 3akoHa HbloTOHa, 3aKkoHa
COXpAHEHHUsI JHEPruH, 3aBUCUMOCTh MEpHOAa KOJICOAHUM NPy KUHHOTO
MasgTHUKa OT MacChl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYI6I MAJIBIX KOJICOAHHUH, IPSMOJMHEITHOE pacIpOCTPAHEHHUE CBETA,
pas3noxxeHue Oeyloro cCBeTa B CIEKTpP, U3YyUY€HHE CBOWCTB M300paKEHHS B
IUIOCKOM 3€pKaJie M CBOMCTB HM300pa)kKeHUsI HpeaMeTa B coOuparomei
JINH3E, HAOIIOJEHHME CIUIOLIHBIX M JIMHEHYaThIX CIEKTPOB H3JIy4YEeHUs):
CaMOCTOSITEJIbHO CcOOMpaTh yCTAaHOBKY W3 H30BITOYHOro Habopa
000OpyZIOBaHUs, OIKUCHIBAaTH  XOJI OMNbITAa W €ro  pe3yJbTaThl,
hopMysMpoBaTh BHIBOJIbI;

MPOBOJIUTH MPU HEOOXOJMMOCTHU CEPUIO MPSAMBIX U3MEPEHUH, ONpenesss
CpellHee 3HAuYCHUE W3MEpsSeMONW BeIWYHHBl ((POKYCHOE pacCTOsTHHE
coOuparomeid JUH3BI), OOOCHOBBIBATH BBIOOpP cmocoba W3MEpEHHUs
(m3MepuTenpHOrO TIpUbOpa);

MPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MYECKHMX BEJIWYHMH C
HCTIIOJIB30BAaHUEM MPSIMBIX H3MEpEHHI (3aBUCUMOCTh MYyTH OT BPEMEHU
P PAaBHOYCKOPEHHOM JIBM)KEHMHM O3 HayaJbHOM CKOPOCTH, IEpUoja
KoJIeOaHMIT MaTEeMaTHUYECKOTO MAasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yrjia OTpaKeHHUsl CBeTa OT yrja MaJeHUs U yrIja NpesiOMJICHHUs OT yrja
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MajieHus1): TUIAHUPOBATh HCCIIEIOBAaHHUE, CaMOCTOSTEIBHO COOHUpaTh
YCTaHOBKY, (DUKCHUpPOBATh pE3yNbTaThl TOJYYCHHOW 3aBHCHUMOCTHU
(bm3MYecKnX BEIMYWH B BHUJC TAOIWI] U TpaUKOB, AEIaTh BBIBOJABI 1O
pe3yabTaTaM MUCCIEeqOBAHUS;

MPOBOAUTH KOCBEHHBIE M3MEpPEHUS (PU3NUECKUX BEIWYMH (CpemHss
CKOPOCTb M YCKOpEHHE Teja IIpU PaBHOYCKOPEHHOM JIBM)KEHHH,
YCKOpEHHE CBOOOJHOTrO TMaAeHUsl, >XECTKOCTh TPYXKHUHBI, KOIDPHUIIHEHT
TPEHUsI CKOJIbKEHMS, MeXaHuWueckass paboTa M MOIIHOCTh, 4acToTa H
nepuoy KojeOaHui MaTeMaTUYeCKOro U MPYKHHHOTO MAasTHUKOB,
ONTHYECKasi CWjla CcoOuparomed JWH3bI, pPaAUOAKTHUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHs, COOUpPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIMIOJTHATh U3MEPEHUS, CIEAYS MPEIIOKEHHON MHCTPYKIIUU, BBIYUCIATH
3HAUYCHWE BEJIMYMHBI U AaHAIIM3UPOBATH MOJIyUYEHHBIE PE3YyJIHTATHI C YIETOM
3aJaHHOU MMOI'PEIIHOCTH U3MEPECHNM;

coOII0aTh NMpaBUJIa TEXHUKHU 0€30IMacCHOCTH NpH paboTte ¢ 1abopaToOpHBIM
000pyZIOBaHUEM;

pa3iuyaTh OCHOBHBIE MNPU3HAKU U3YYEHHBIX (PU3UYECKUX MOJIEIICH:
MaTepUalibHasi TOYKa, a0COJIIOTHO TBEPAOE TEJI0, TOYEUHBIM HMCTOYHUK
cBeTa, JIyd, TOHKas JIMH3a, IUIAaHETapHash MOJEIb aToMa, HYKJIOHHasi
MOJIEJTb aTOMHOTO SI/IPa;

XapaKTepU30BaTh MPHUHIUIBI  JEUCTBUS HW3YYCHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIOPOM Ha WX ONucaHus (B TOM 4YHCIE:
CIIUAOMETp, MATYMKU TIOJIOKEHHS, PACCTOSIHUS W YCKOPCHHUS, paKeTa,
9XOJOT, OYKH, TIepUCKoIN, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOWcTBax (U3MUECKHUX SBICHHUH W HEOOXOoauMble  (HU3HUYSCKUE
3aKOHOMEPHOCTH;

HCIOJIb30BAaTh CXEMBI U CXEMaTUYHBbIE PUCYHKH M3YUEHHBIX TEXHUUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB
MpH pEHICHUH Y4YeOHO-TIPAKTHYECKUX 3ajlad, ONTHYECKHE CXEMBI IS
MMOCTPOCHHUS N300PaKEHUI B TNIOCKOM 3epKajie U COOMpArOIeH JTNH3E;
NPUBOJIUTH  TIpUMEpbl  (HaxoauTh  WHPOPMAUHMIO O  IpUMEpax)
MPAKTHYSCKOTO HWCIIOJb30BaHUS (DU3UYSCKUX 3HAHUK B IIOBCEIHEBHOM
KU3HU TSI o0ecrieueHus: 0€30IacHOCTH TIpU OOpalieHny ¢ nmpudbopamMu u
TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 3J0POBbSI M COOJIOACHUS
HOPM 3KOJIOTHYECKOTO TOBEJACHHS B OKPY’KaIOIIEH cpeie;

OCYIIECTBIISITh TOUCK HWHOpMannu (PU3NYECKOTO COACpKaHUS B
HNuTepHeTe, caMOCTOSATENLHO (GOPMYJIUPYs ITIOUCKOBBIN 3apoc, HaXOJIUTh
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IyTH ONpENEICHUs] JOCTOBEPHOCTH IMOJYUYEHHON MH(POpPMALIMU HA OCHOBE
UMEIONIIMXCSl 3HAHUN U JOMOJIHUTEIIbHBIX UICTOYHUKOB;

HMCTIOIB30BaTh MPU BBIMOJTHEHUN yYSOHBIX 33JaHU HAYYHO-TIOMYJISIPHYIO
IUTEpaTypy (PU3MUECKOro conep)KaHHs, COPaBOYHBIE MaTEpPHUAIIBI,
pecypcesl cetu MIHTEepHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/JaBaTh COOCTBEHHBIE INHCBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MHGOpPMAallUM U3 HECKOJIBKHMX HCTOYHUKOB (PU3MUECKOr0o CojeprKaHus,
MyOJIMYHO MPEJICTABIATH PE3yIbTaThl MPOEKTHOM HIIM MCCIIEI0BATEIbCKON
NESATEIIBHOCTH, IIpM 3TOM TPaMOTHO  MCIIOJb30BAaTh  W3YyUYEHHBIN
MOHATUMHBIN amnmapar HM3ydyaeMmoro pasjieia (PU3UKU U COIPOBOXKIATh
BBICTYIJICHHME TIpE3€HTalUMe ¢ Yy4€TOM OCOOEHHOCTEH ayJauTOpPUH
CBEPCTHHUKOB.
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TEMATHYECKOE IINIAHUPOBAHUE

7 KIIACC
Ne n/m HaumMeHoBaHue pa3iesioB U TeM KoanuecTBo yacon JiekTpoHHbIE (HUPPOBHIE)
B NMpPorpamMmal Bcero o0pa3oBaTejIbHbIE pecypchl
Paznen 1. ®uzuka n eé pojb B MO3HAHUHU OKPYKAOLIEro MUpa
Bubanoreka IJOK
1.1 D - 2
HSHKE - Hayxa O IpUpOse https:/m.edso0o.ru/7416194
Bbu6anoreka [JOK
1.2 D 2
HSHHACCKHE BEIHIHIHDL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBINM METOT MO3HAHUS 2 Bubmorera [TOK
‘ Y A https://m.edsoo.ru/7416194
Wroro no pazneny 6
Paznen 2. [leppoHayajibHbIE CBE/IeHUSI 0 CTPOEHHUH BellleCTBA
Bu6anorexa IJOK
2.1 C 1
TPOCHHMC BCIICCTBA https://m.edsoo.ru/7f416194
29 JBHxeHHe 1 B3aUMOJICHCTBUE YaCTHUI] 5 bubanoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
buobmmoreka IIOK
2.3 A 2
TPETATHRIC COCTOAHMA BELICCTBA https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Pazgen 3. /IBmikeHne B B3aUMoAeilicTBHE TeJl
Bbubnuoreka [JOK
.1 M
3 CXAMITHECCKOC JIBIBICHIC 3 https://m.edsoo.ru/7f416194
bub OK
3.2 HNuepuwmsi, macca, IIIOTHOCTH 4 ubiorexa L

https://m.edsoo.ru/7f416194
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Bbubnuorexa [JOK

3:3 Cuna. Bugst cun 14 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Paznen 4. laBjieHue TBEPABIX TeJl, ) KUAKOCTEN U ra3oB
41 Hasnenue. Ilepenava naBieHus: TBEPABIMU 3 Bubmmoteka LIOK
’ TeJIaMH, YKUJIKOCTSIMA U Ta3aMHU https://m.edsoo.ru/7f416194
Bbubnanoreka [JOK
4.2 HAassenne xuaKocTy > https://m.edsoo.ru/7f416194
Bubanoreka IJOK
4.3 ATmochepHOe naBiIcHHE 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUIKOCTHU U ra3a Ha 7 Bbubnuoreka [JOK
' norpyXKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paznen 5. PaGoTa 1 MOIIHOCTh. JHeprus
Bub6anoreka IJOK
>1 Pabora u mommoCTE 3 https://m.edsoo.ru/7f416194
buobmmoreka IIOK
>:2 TIpocTeie MexaHu3MEI > https://m.edsoo.ru/7f416194
Butnuorexa [JOK
>3 Mexanuueckas sueprus 4 https://m.edsoo.ru/7f416194
Hroro nmo pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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8 KJIACC

Koan4yecrBo yacos DJIeKTPOHHBbIE
HaumMeHoBaHUe pa3iesioB U TeM nudpoBbie
Ne i/m P Konrpoabnbie | IlpakTruuyeckue (mncbp )
NPOrpaMmbI Bcero oOpa3oBaTe/ibHbIE
padoThI patoThI
pecypchl
Pa3nen 1. TenyioBbIe ABJIEHUSA
1.1 CTtpoceHue U CBOIMCTBA BEIIICCTBA 7 bubmorexa [JOK
) TPOCHHE I CBOHMCTBA BEIIECTE https://m.edsoo.ru/7f4181ce
Bub6muoreka IIOK
1.2 Tenuiosere nponecch! 21 ! > https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpuUuecKue 3apsabl. 3apsyKeHHbIE Teja bubnuoreka LIOK
2.1 . 7 1
U UX B3auUMOJelCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoreka [JOK
2.2 ITocTOsIHHBIN AJIEKTPUYECKHI TOK 20 1 7 httos://m.edsoo.ru/7f418 1ce
Bubnuoreka IJOK
2.3 MarsuTHpIe AB1CHA 6 ! 13 https://m.edsoo.1u/7f4181ce
bu6mmoreka IIOK
24 ONEKTPOMArHUTHAS HHILYKIH3 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

Koan4yecrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TEM (mudposbIe)
Ne /i P KonrtpoubHnsbie | IlpakTHueckue bp
NPOrpaMmbI Bcero oOpa3oBaTe/ibHbIE
padoThI patoThI
pecypchl
Pa3znen 1. MexaHnueckue siBJICHUS
L1 MexaHnYeCcKOe OBMKEHNE U CIIOCOOBI €r0 10 | bubnuoreka [JOK
’ ONHCAHUSA https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 BzaumMonelictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
Bubnuoreka IJOK
1.3 3aKOHBI COXpaHe 10 3
HbL COXpaHeHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. MexaHn4yeckue K0Je0aHUA M BOJTHbI
Bu6mmoreka IIOK
2.1 M 3
CXAHMICCKHE KOeoaHHs 7 https://m.edsoo.ru/7f41a4a6
Bubnuoreka IJOK
2.2 M .3 8 1 3
CXAHUICCKIC BOHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 15
Pasznen 3. DiieKTpOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJITHBI
DIEeKTpOMarHuTHOE TI0JIe U bubnmoteka 1HOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznges 4. CBeToBbI€ SIBJICHUSA
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4.1 3aKOHBI PaCpPOCTPAHCHUS CBETA 6 2 bubanorera LIOK
) pacrpoctp https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
4.2 JIuH3BI 1 onTHYecKue PUdOpPHI 6 3 https://m.cdsoo.rw/7f41 adat
Bu6muoreka IIOK
4.3 PaznosxeHue 6esroro cBera B CEKTP 3 2 https://m.edsoo ru/7f41adat
Hroro o pasneny 15

Pa3znen 5. KBaHTOBEBIE ABJICHUST

5.1 Hcnyckanue 1 orjionieHue cBera aToMoOM 4 1 Butsmorexa HOK
: y I https://m.edsoo.ru/7f41a4a6
Bubnuoreka IJOK
5.2 CrpoeHnue aToMHOTO A71pa 6 ! https://m.edsoo.ru/7f41a4a6
Bubnuoreka [JOK
. A 1 1
5.3 JIEPHBIE peaKkLuU 7 https://m.edsoo.ru/7f41a4a6
Hroro nmo pazneny 17

Paznen 6. [IoBTOPUTEIBHO-00001AIONINIT MOTYJIb

TToBTOpEeHUE 1 0000IIEHNE COAEPKAHUS bubnuoreka [JOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 9
OBILIEE KOJIMYECTBO YHACOB I1O ITPOIT'PAMME 102 3 27
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