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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o ¢u3nMKe Ha YpOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
COCTaBJIEHA HAa OCHOBE MOJIOXKEHUI M TPEeOOBAHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTENIbHON MPOTrPAMMBI, MPEICTABICHHBIX B
Or'oC 000, a Takxke c¢ yu€roMm (QenepaJbHON pabodeil MporpamMMebI
BocniuTanus U KoHueniuu npenogaBanusi yaeoOHOro npeamera « Duzukay.

ConepxaHue mporpaMMmbl M0 (PU3MKE HampaBiieHO Ha (OpMUpOBaHHE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH OOYYAIOUIMXCS U OPraHU3alyi0 W3y4EeHHS
(u3uKM Ha JIEeATENbHOCTHOM OCHOBE. B mporpamme mo (pu3uke y4uThIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpenmMera B peanuzanuu tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEIMETHBIM pe3yiabTaTaM OOy4deHHs, a
TaKXE€ MEXIIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YYE€OHBIX IPEIMETOB Ha
ypOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHMUS.

[IporpaMMa 10 (U3KMKE YyCTaHaBIMBAECT pACHpEleICHUEe Y4eOHOro
MaTepuasia mo rojaM oOydeHus (MO KiaccaM), MpeajgaraeT IPUMEPHYIO
MOCJICOBATEIbHOCTh M3Y4YEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUSA
IPEIMETHOTO COAEPKAaHUS U YUETE€ BO3PACTHBIX OCOOEHHOCTEN 00yUYaroLIXCS.

[IporpamMMa o ¢u3uke pa3padboTaHa C LEJIbI0 OKa3aHUS METOAMYECKOMN
MOMOLIY YYUTENIO B CO3JaHUU paboyeil MporpaMMbl IO y4eOHOMY MPEAMETY.

®uzuka ABISETCS CHUCTEMOOOPa3yIOIIUM JUJIsl €CTECTBEHHOHAyYHbIX
y4eOHBIX TPEAMETOB, IOCKOJIbKY (DU3MUYECKUE 3aKOHBI JIEKaT B OCHOBE
MPOLIECCOB M SIBJICHUM, HM3y4aeMbIX XUMHUEH, OUOJOTHEH, acTpOHOMHUEH U
¢usnyeckoir reorpadueil, BHOCUT BKJaJl B E€CTECTBEHHOHAYUYHYIO KapTHUHY
MUpa, MPEeAOCTaBIseT HauboJiee sICHble O00pa3lbl MPUMEHEHUS HAy4YHOIO
MeTO/Ia MO3HAHUs, TO €CTh CII0Co0a MOIY4YeHHsI IOCTOBEPHBIX 3HAHUM O MUpE.

Opna u3 rIaBHBIX 33124 (PU3NIECKOTO 00pa30BaHUS B CTPYKTYpPE OOIIETO
00pa30BaHUs COCTOUT B (POPMUPOBAHUU E€CTECTBEHHOHAYYHOM IPaMOTHOCTH U
MHTEpeca K HayKe Y 00yJarommxcs.

N3yuenne ¢u3ukn Ha 0a30BOM YpOBHE MPEANONAracT OBJAJCHUE
CIICAYIOIUMHU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e  HAY4YHO OOBSCHSATH SIBICHUS;

e OLEHMBATh M TNIOHUMATh OCOOEHHOCTH Hay4HOIO
UCCIIEeI0BaHNUS;

e  HMHTEPHPETUPOBATH JAHHBIE M MCIOJIb30BaTh HAYYHbBIE
JI0Ka3aTeNIbCTBA JIJIsl TIOJy4EHUS BBIBOJOB.

Henu u3ydenuss pu3uKM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3zoBaHUs
ompeneneHsl B KoHuenuuu npenogaBanust yueOHoro mnpeamera «dusmka» B
oOpa3oBaTeibHBIX oOpranuzanusx Poccuiickoit ®enepainuu, peaTu3yroIInX



OCHOBHBIE 0OIIE00pa30BaTEIbHBIE NPOrPAaMMBbl, YTBEPXKAEHHON pEIICHUEM
Komnernn Munucrepcra npocsenienus Poccuiickoit ®enepaunu (IpoTOKOI
ot 3 gexabps 2019 r. Ne [1K4BH).

eaun uzyyenus pusuku:

e TpHOOpETEHHE HHTEpeca U CTPEMJICHUS OOyJaroUuxcs K
HAyYHOMY HU3YUEHHUIO NPUPOABI, Pa3BUTHUE UX HHTEIUIEKTYalIbHBIX U
TBOPYECKHUX CITOCOOHOCTEN;

e  pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE TMO3HAHUS H
dbopMupoBaHUE HCCIEAOBATENLCKOTO OTHOIIECHUS K OKPYXKaIOLUM
SIBIICHUSIM;

e (opMupoBaHHEe HAyYHOTO MHPOBO33PCHHsI KaK pe3yibTara
U3YYEHHS OCHOB CTPOEHHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB
busuKuy;

e (opmMupOBaHME TpPEACTABIECHUA O poiau (UKMKH IS
Pa3BUTHS IPYTrUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI;

e  pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cdepax Oymyien
npodeccuoHaIbHOU AESTENbHOCTH, CBI3aHHON ¢ (DU3UKOM, MOATOTOBKA
K JaIbHEUIIeMy 00y4eHHUIO B ’TOM HaIpaBICHUH.

JlocTrkeHHne 3TUX LieJei nmporpamMmsl 1o (U3MKE Ha YpPOBHE OCHOBHOT'O
o011ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4.:

e  MpHOOpETEeHHE 3HAHUI O TUCKPETHOM CTPOCHHUH BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSIX;

e TmpuoOpeTeHWe  YMEHHMM  OMHUCHIBATH U OOBSICHATH
busnyeckue SIBICHUS C UCTIOIb30BAaHUEM MOTYUSHHBIX 3HAHUI;

e  OCBOCHHE METOJIOB PELICHUs MPOCTEUIINX PACUETHBIX 3a1a4
C HCIIOJIb30BaHUWEM (U3WYECKUX MOjeJiel, TBOPUECKUX M IMPAKTHUKO-
OPHEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHWH HAOMIOAATh NPUPOJHBIE SIBICHUA W
BBIMOJIHATD OIBITHI, J1a00paTOpHbIE pPa0bOThI M JKCHEPUMEHTATIbHBIC
MCCIJIEJIOBAHUS C UCTIOb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e  OCBOEHHE MPUEMOB pabOTHl ¢ MHPOpMaIell PU3NIECKOro
COZIepKaHusl, BKJIIO4ass MH(OpPMALMIO O COBPEMEHHBIX JTOCTHXKCHUSIX
(buU3KKY, aHATKU3 U KPUTHYECKOE OlIEHUBaHUE UH(OpMaIny;

e 3HAKOMCTBO cO cepamu npodeCcCUOHATIBHON IEATEIbHOCTH,
CBSI3aHHBIMH C  (U3UKOH, W COBPEMEHHBIMH TEXHOJOTHSMH,
OCHOBaHHBIMHU Ha JOCTHXKEHUAX (PU3NUECKONU HAYKH.

Ha uzyuenue ¢usuku (0a30Bblil ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus oTBOAUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B
8 kiacce — 68 yacoB (2 yaca B Hememo), B 9 kiacce — 102 gaca (3 yaca B
HEJIEINIO0).



[Ipennaraemsiii B mporpamme 1o (pu3uke nepeueHb J1abopaToOpHBIX paboT
U OINBITOB HOCUT PEKOMEHJATEIbHBIA XapakTep, YYUTEIb JelaeT BBIOOD
MpoBeACHUsI J1abOPAaTOPHBIX Pa0OT U OMBITOB C YYETOM HHIUBUIYaTbHBIX
0COOCHHOCTEW  OOYYaroIIMXCsl, CIUCKa OSKCIEPUMEHTAIBHBIX  3aJaHH,
npeajiaraeMbIX B paMKaX OCHOBHOT'O I'OCYJIapCTBEHHOTO dK3aMeHa 1Mo (pusuke.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHNH OKPYKAKOILIEro MUpa.

®usuka — HayKka o npupone. SBinenus npupoasl. uznueckue sBICHUA:
MEXaHUYECKUE, TEIUIOBBIC, JICKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Odusnueckne BenuuuHbL. M3Mepenune duznueckux BennanH. Ouszndeckue
npubopsl. [lorpemHocts n3Mepenuii. MexayHapoiHas CUCTEMa €IUHULL.

Kak ¢usuka u Jgpyrue ecTeCTBEHHbIE HAayKd U3Yy4aloT MPHUPOLY.
EcrecTBeHHOHAYUHBINT METOA TO3HAHUS: HAOIIO/IEHWE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABWKEHHE THUIOTE3, OSKCIEPUMEHT II0 TMPOBEPKE THIIOTES,
oO0BsicHeHHe Ha0monaeMoro siBiaeHus. OnucaHue QU3NYECKUX SABICHUN C
IIOMOIILIO MOJEJIEH.

Jlemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKAE, MATrHUTHBIE,
CBETOBBIC SIBIICHUS.

2. Owusnueckue MpubOpsl U TpoUEAypa MNPSIMBIX H3MEPEHUN
aHAJIOrOBBIM U U(PPOBBIM MPUOOPOM.

Jlabopamopusie pabomul u onvimol.

1. OmnpeneneHrue LEHBI JACNEHUS IMIKAJIBl W3MEPUTEIBHOTO
npuodopa.

2. H3mepeHue pacCTOsHUM.

3. IBmepeHue 00bEMA KUJIKOCTU U TBEPIOTO TEA.

4. OmnpeneneHue pa3MepoB MajbIX TEJL.

5. H3mepeHune TtemmnepaTypbl IIpH MOMOIIM KHUAKOCTHOTO
TEPMOMETpPA U JATUYUKA TEMIIEPATYPhI.

6. llpoBemenue wuccaenoBaHUS 1O MPOBEPKE TUIIOTE3BI:
JTAIBHOCTh TIOJIETA TIAPUKA, IMYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE,
4yeM OO0JIbIlIe BHICOTA MTYCKA.

Pa3znen 2. [lepBoHayaibHbIEe CBeIeHUS O CTPOEHUN BellecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbl, HX pa3mepbl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBm>kenue yactuil BemlecTBa. CBsI3b CKOPOCTH JIBUKEHUS YacTHUIl C
Temrieparypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumoneiictBue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHMSI BEILIECTBA: CTPOEHUE Ta30B, XUIAKOCTEH H
TBEPABIX (KPUCTAIUTMYECKUX) Tel. B3auMOCBs3b MEXy CBOMCTBAMHU BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUSIX U KX ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jlemoncmpayuu.

1. HabGmronenune OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue muddys3umn.
3. HaOmronenue siBlNeHHI, OOBSICHIIOIUXCS NPUTSKEHUEM WITU
OTTaJKMBAHHEM YACTHUI] BEILIECTBA.

Jlabopamopusie pabomul u onvimol.

1. Ounenka  guamerpa  aroma  MeTogoM  psiaoB (¢
HCIIoIb30BaHuEM (oTrorpaduii).

2. OnbITHI 110 HAOIOAECHUIO TEIJIOBOTO PaCIIUPEHUS Ta30B.

3. OnbIThl MO OOHAPYKEHHUIO JEHCTBUS CHJI MOJIEKYJISPHOTO
IPUTSHKEHUS.

Pa3nen 3. /IBu:keHUe U B3aUMOoAeiicTBHE TeJl.

Mexanudeckoe IBUKeHUE. PaBHOMEpHOE U HEpAaBHOMEPHOE JIBUIKEHHUE.
Cxopoctb. CpeniHsisi CKOPOCTh P HEPABHOMEPHOM JIBH>KEHUU. Pacuér nytu u
BPEMEHHU JIBUKEHUA.

SBnenve nHepuMMU. 3aKOH MHEpLUMHU. B3auMoaencTBue Ten Kak NpuyrHa
M3MEHEHUSI CKOPOCTH [BHKEHHs Tel. Macca Kak Mepa MHEPTHOCTU TeJa.
[InotHOCTH BemiecTBa. CBSA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHUIIE
00BEMa BelecTna.

Cuna xak XapakTepucTuka B3aumMoneucTBhs Ten. Cuila yrnpyroctu H
3aKkoH ['yka. MI3mepeHne cuibl ¢ MOMOUIBI0 AUHAMOMETPA. SIBIIEHHE TATOTEHUS
n cuna Tskectr. Cuna TSKECTH Ha ApYrux IutaHerax. Bec tema. HeBecomocTs.
CnoxeHue cuii, HallpaBJICHHBIX II0 OJHOW NpsAMOW. PaBHOneHcTByromas Cuil.
Cuna TtpeHus. TpeHHE CKOJIbKEHUsS W TpPEeHHE IOKos. TpeHue B mpupone u
TEXHHKE.

Jemoncmpayuu.

1. HabOmroneHne MEXaHUYECKOTO BUKEHHS Tefa.

2. HM3MmepeHune CKOPOCTH MPSIMOJIIMHEWHOTO JIBUKEHHUS.

3. Halmonenue siBieHUS] HHEPIUU.

4. HaOmonenue W3MEHEHHS CKOPOCTHM TpPU B3aHUMOJCHCTBHUU
TeJl.

5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.

6. Cl0OXKEHHE CHJI, HAIPABJICHHBIX IO OJJHOM MPSMOM.

Jlabopamopusie pabomul u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOI'O JBMXKEHHMS (IIapuKa
B KUJKOCTH, MOJIETIH 3JIEKTPUYECKOTO aBTOMOOMIISI M TaK Jaliee).

2. Omnpenenenue cpegHell CKOPOCTH CKOJIbKEHUSI Opycka Wid
[IapPHUKA 10 HAKJIOHHOM IIJIOCKOCTH.

3. Ompenenenue IOTHOCTH TBEPAOIO TeNA.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb PACTSKEHUS
(medopmariiu) Ipy>KUHbBI OT TPUIIOKEHHOMN CHUJIBI.



5. OmnbITbl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS
CKOJBXEHU OT Beca Tela M XapakTepa COINPUKACAOIIUXCS
ITOBEPXHOCTEMN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, KUAKOCTEH U ra3oB.

HaBnenune. CriocoObl YMEHBILIEHUS U YBEIMYEHHMs AaBiieHud. [[aBneHue
raza. 3aBHCHUMOCTh JaBJICHHs Ta3a oT 00béMa, Ttemmeparypsl. I[lepenaua
JABJICHUsST TBEPIBIMU TENAMH, JKHAKOCTIMH W Ta3aMu. 3akoH Ilackasns.
[TneBMaTuueckue MallvHbL. 3aBUCUMOCTh JABJICHHUS KUJIKOCTH OT TJIyOWHBI.
I'mapocrarnueckuit mapagokc. Coobmaromuecss cocyasl. [ 'uapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnu 1 atMochepHoe JaBieHue. [I[pudauHbl cyiecTBOBaHUS
Bo3ayIHON 00onouku 3emiu. Onbit Toppuuemu. M3mepenune atmochepHoro
JaBJICHMs. 3aBUCHUMOCTb aTMOC(HEpPHOro JAaBJIEHUS OT BBICOTHI HAJl YPOBHEM
mops. [TprbGopsl 115t u13MepeHust aTMOCHEPHOTrO ABJICHUS.

JlelicTBHEe KHUAKOCTH W Ta3a Ha IOrPY)KEHHOE B HUX  TENO.
Britankuparomas (apxumenoBa) cwia. 3akoH Apxumena. IlnaBanue Ter.
BosgyxonnaBanue.

Jemoncmpayuu.

1. 3aBHCHUMOCTH JABJIEHUA ra3a OT TEMIEPATYPHI.
[lepenaua naBneHUs )KUIKOCTBIO U Ta30M.
Coob1maronuecs cocyabl.
['mapaBnuyueckuii mpecc.
[TposiBnieHue neicTBUst aTMOC(PEPHOro TaBICHUS.
3aBUCUMOCTh  BBITAIKUBAIOMIEH  CWJIBl  OT  00BbEMa
MOrPYKEHHON YaCTH TeJIA U TIJIOTHOCTHU KUIAKOCTH.
7. PaBEHCTBO BBITAJIKUBAKOIIEH CHJIBI BECY BBITECHEHHOMN
JKUJIKOCTH.
8. YcCIOBHE IUIaBAHUS TEN: IJIABAHWUE WIM NOTPYKEHUE TEN B
3aBUCUMOCTHU OT COOTHOLLIEHHUSI TUIOTHOCTEN TeNla U JKUIKOCTH.
Jlabopamopuwvie pabomul u onvimeol.
1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BoJe OT 00bEMa
MOTPY>KEHHOM B AKUJKOCTh YaCTH TEJIA.
2. OmnpeneneHue BBITAJIKUMBAKONIEH CHIIBI, ACHCTBYHOLIEH Ha
TEJI0, MIOTPYXKEHHOE B JKUIKOCTb.
3. IlpoBepka  HE3aBUCMMOCTM  BBITAJIKWBAIOLIEH  CHJIBI,
JICUCTBYIOIIEH HA TEJIO B )KUIKOCTH, OT MaCChl TEJIA.
4.  OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH
CHJIBI, IEUCTBYIOLIEH Ha TEJIO B XKUIKOCTH, OT 00bEMA NOTPYKEHHOM B
KUJIKOCTh YaCTH T€Ja U OT IJIOTHOCTH KUIKOCTH.
5. KoHcTtpynpoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJIKHU
U ONIPEAETIEHUE €€ TPY30IOABEMHOCTH.

SANE A O



Pa3znes 5. PaGora u MOIIHOCTb. JDHEpPrusi.

Mexanunueckast padota. MoUIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHAs IJIOCKOCTh. lIpaBuiio
paBHOBecusi pbiuara. [IpumeHeHue mpaBujia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mpocteix Mexanu3moB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHKE.

Mexannueckasi sHeprusd. KuHeTuyeckas W NOTEHIMAIbHAs DSHEPTHUs.
[IpeBpamieHue OAHOTO BHAA MEXAHMYECKOW HSHEPrUU B JAPYrou. 3aKoH
COXPaHEHHS IHEPTUH B MEXaHUKE.

Jemoncmpayuu.

1. IIpumMepbl TPOCTHIX MEXAaHU3MOB.
Jlabopamopuwvie pabomul u onvimol.
1. Omnpenenenue pabOThl CWIbl TPEHUS MPU PABHOMEPHOM
JB>)KECHUU TeJa M0 TOPU30HTAIbHON MTOBEPXHOCTH.
2. HccnenoBanue yciioBHM paBHOBECHUS pblyara.
3. M3mepenue KIIJI HaKJIOHHOM IJIOCKOCTH.
4. H3ydeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON SHEPT UU.
8 KNIACC

Pa3nea 6. TenioBble siBJIeHMS.

OCHOBHBIE TOJOXKEHHUS MOJIEKYJSIPHO-KHHETHYECKON TEOpPUU CTPOCHUS
BelecTBa. Macca u pa3Mepbl aTOMOB M MOJIeKYJI. OMbIThI, TTOATBEPKIAIOIINE
OCHOBHBIE MOJIOXKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopaenu TBEPIOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHUHN BEIECCTBA.
Kpucranmnuyeckue u amopdusie Tesna. OObICHEHUE CBOWCTB ra30B, *KUIKOCTEH
U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUU MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CmauuBaHKe ¥ KanWJUISIpHBIE SBJICHUA. TermIoBoe pacIupeHnue U CKaTHe.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUAKEHUS
gactull. Buyrpennsiss sHeprus. CmocoObl W3MEHEHUS BHYTPEHHEW SHEPIUH:
TErjionepeaada ©W  COBEpIIeHHWE  paboTHI. Buael  Tennonepenauu:
TETUIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4CHUE.

KomnaecTtBo TemioTel. Y ienbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH
U TEIUIOBOE paBHOBecHE. YpaBHEHHE TemsoBoro OanaHca. [lnaBinenuwe u
OTBEpACBAaHNUE KPUCTAUIMUYECKUX BEIIECTB. Y ACIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenune. Kunenue. Y aenbHasi TemioTra
napooOpa3oBaHMs. 3aBUCHMOCTb TEMIIEPATyphl KHUIIEHHUS OT aTMOc(hepHOro
JIaBJICHUS.

BrnaxunocTe Bo3myxa.

DHeprus TOIJIMBA. Y JIeJIbHas TEIIOTa CrOpaHus.

[Mpunuunel pabotsl TemnoBeix ABurateneit KIIJ[ temnoBoro nuraresns.
TernoBbie IBUTATENH U 3alIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHHUS U MIPEBPAIICHHS SHEPTUM B TEIUIOBBIX MpOIeccax.



Hemoncmpauuu.
1. HaOmonenne OpOyHOBCKOIO JBUKEHUS.
2. Habmoaenue nuddysumn.
3. HaGOmonenuwe sBJICHMI CcMauMBaHUST W KallWUISIPHBIX
SIBJICHU.
4. HaOumoneHue TenaoBoro paciupeHus Tel.
5. l3MmeHenuwe naBieHUs Ta3a TpU U3MEHEHUUW OO0OBEMA U
HarpeBaHUM WM OXJIAXKICHHUH.
6. IlpaBuiia u3MepeHUs TEMIIEPATYPBHI.
7. Bunsl Tenonepenaydmn.
8.  OxyaxkaeHue npu COBEPIICHUH padOTHhlI.
9. HarpeBanue npu coBepiieHH padOTHl BHEITHUMU CHUJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
11. HaOmroneHue KuneHus.
12. HabiroseHue mocTosHCTBA TEMIIEPATypPhl P TIJIaBJICHUH.
13. Moaenu TeIUIOBBIX JIBUTATENICH.
Jlabopamopuwvie pabomul u onvimol.
1. OnpITel MO OOHAPYXEHUIO JCUCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKECHHUSL.
2. OneIThl MO BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAPEHHOW COJU
WJIM caxapa.
3. OnbIThl 1O HAOIONEHUIO TEIJIOBOIO PACHIMPEHHS Ta30B,
KUJKOCTEU U TBEPIBIX TEJL.
4. OmpeneneHue NaBlIeHUs BO31yxa B OAJJIOHE HITIPHIIA.
5. OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  JIaBJICHHS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUs WU OXJIAXKICHHUS.
6. lIpoBepka rHUNOTE3Bl JIMHEMHOW 3aBUCUMOCTH  JJIMHBI
CTOJIOMKA XKUAKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIEPATyPhI.
7. HaOmonenwe wu3MeHEHHs] BHYTPEHHEHW OHEpPruM Tena B
pe3yabTaTe TeIionepenadyi 1 paboThl BHEIIHUX CHIL.
8. MHccnemoBanue siBiI€HUS TEIJIOOOMEHAa NpPU CMEIIMBAaHUU
XOJIOJHOM U TOPAYEN BOJIBI.
9. OmpezaeneHrne KOJUYECTBA TEIUIOTHI, MOJY4EHHOIO BOJOM
MPU TETUIO0OMEHE C HArPEThIM METALITUYECKUM LIHIIMHIPOM.
10. OnpeneneHue yaeapHON TEIIOEMKOCTH BELIECTBA.
11. HccmenoBanue npouecca ncnapeHusl.
12. OnpeneneHUE OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.
13. OmpeneneHue yaeabHON TEIUIOTHI IUIABICHHUS JIBJA.
Paznen 7. Diaekrpuyeckue 1 MATHUTHBIE SIBJICHUS.



DnekTpu3anus Ten. [[Ba poaa snekTpuyecKkux 3apsaoB. Bzaumopeiicterue
3apsoKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aMMOJICUCTBUSA
3apSOKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0OB U PACCTOSTHUS MEXKAY TEJIaMH ).

DnekTpuueckoe noje. Hanpssk€HHOCTD 3JIeKTpUudeckoro noss. [IpuHnun
CyNEepHO3ULUHU JEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsioB. ODJIEMEHTApHbIA 3JIEKTPUUYECKUI
3apsan. Crtpoenue aroma. I[IpOBOIHMKM M JUAIEKTPUKU. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKUA TOK. Y CIOBUSL CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
MCcTOYHMKM TIOCTOSSHHOTO TOKa. J[eMCTBUS AJIGKTPUUECKOrOo TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B KUJIKOCTSIX U razax.

Onektpuueckas uenb. Cuiia TOKa. DIJIEKTPUYECKOE HaNpsKEHHE.
ComnpoTuBieHrEe NPOBOAHUKA. YJEIBHOE CONPOTHUBIEHUE BELIECTBA. 3aKOH
Oma nmna yuactka nenu. [locnegoBaTenbHOE M MapaJUIEIbHOE COEOUHEHHE
MPOBOJHUKOB.

PaGora m MOWIHOCTH 3JIeKTpUUEcKOro ToKa. 3akoH Jlxoymns—Jlenia.
DNeKTpUYecKue Ienu M MOTPeOUTENH DIEKTPUUYECKONM HHEpruud B  OBITY.
Kopotkoe 3ambikanue.

[TocrossHHbIE MarHuThl. B3auMOIEWCTBHE TOCTOSHHBIX MAarHUTOB.
MarautHoe none. MarHuTHoe mojie 3eMJIM M €ro 3HA4Y€HWe I KU3HU Ha
3emze. OnbIT Opcrena. MarHuTHOE MOJIE JIEKTPUYECKOro Toka. [Ipumenenue
3JIEKTPOMArHuTOB B TEXHUKE. J[€MCTBME MAarHUTHOIO IOJII HA MPOBOJHHUK C
TOKOM. DJIEKTPOABUTATEIIb MOCTOSTHHOTO TOKa. Hcnonp3oBanue
3JIEKTPOJBUTATEIICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apazes. SBieHHe >IEKTpOMArHUTHOW WHAYKIuU. IIpaBuiio
Jlennia. Onextporeneparop. CrnocoObl MOJYYEHHUS AJIEKTPUUECKOW SHEPIHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

1.  DnekTpu3anus Tell.

2. /IBa poma D>neKTpUYECKHMX 3apsAJ0B M B3aUMOACHCTBHE
3apSYKEHHBIX TEJI.

3. YCTpPOMCTBO U ACHUCTBUE AJIEKTPOCKOIIA.

4. DIEKTpocTaThyecKas UHIYKIIHS.

5. 3aKOH COXPAaHEHUS JIEKTPUUECKUX 3apsAI0B.

6. 1IpOBOAHUKHU U IUDIIEKTPUKHU.

7. MopaenupoBaHH€e CUIIOBBIX JIMHUW 3JIEKTPUUECKOTO MOJIA.

8. MCTOYHHMKM IOCTOSTHHOI'O TOKA.

9. JlelcTBUA 3JIEKTPUUECKOTO TOKA.

10. DJEKTPUYECKUHN TOK B HKHUJIKOCTH.

11. T'a3oBbIM pa3psa.

12. M3mepeHue Cuibl TOKa aMIIEpPMETPOM.



13. M3MepeHue 3JIeKTpUYECKOro HAPS)KEHUSI BOJIbTMETPOM.

14. Peocrar u marasuH COIPOTUBIICHUMN.

15. B3amMojieiicTBHE MOCTOSIHHBIX MAarHUTOB.

16. MonpenupoBaHHE HEBO3MOXHOCTU Pa3LCICHUs IOJIFOCOB
MAar"ura.

17. MogenupoBaHUE MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OmnpIT Dpcrena.

19. MarHuTHOE MoJ€e TOKa. DIEKTPOMAarHur.

20. JlericTBME MarHMTHOIO MOJIS HA IPOBOAHUK C TOKOM.

21. DJIEKTPOJBUTaTENb NOCTOSHHOTO TOKA.

22. HccnenoBaHue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIVH.

23. Omnsitsl Dapajes.

24. 3aBUCUMOCTb HAllpaBJICHHUS HMHAYKIMOHHOTO TOKa OT
YCJIIOBUH €ro BO3HUKHOBEHUS.

25. DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopusie pabomul u onvimol.

1. OnpIThl MO HAOMIOACHUIO SJEKTPU3ALMUA TeNl WHIYKUIUEH U
MIPY CONTPUKOCHOBEHUH.

2. HccnepoBanue  IEUCTBUS  DJIGKTPUYECKOrO  IIOJSA  HaA
MIPOBOJTHUKHU U TUDJICKTPUKHU.

3. COopka u TmpoBepka pabOTHl AIEKTPUUECKON  IENH
ITIOCTOSIHHOT'O TOKA.

4. N3mepeHue u peryampoBaHUE CUJIbI TOKA.

5. V3mepeHue U peryIupoBaHUE HATIPSIAKEHUS.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HWAYIIETO YEpPE3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAMIPSIHKEHUS HA PE3UCTOPE.

7.  OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUUECKOTO
CONPOTHUBIICHUSI MPOBOJHUKA OT €r0 JJIMHBI, IUIOMIAIHA IOMEPEYHOIO
CEUYEHUs U MaTepHaIa.

8. IlpoBepka  mpaBuia  CIOKEHMS  HANPSDHKEHUM  IIPU
MIOCJIEIOBATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Uisi CWIbl TOKAa TpU IAPAIIIETBHOM
COEIMHEHUU PE3UCTOPOB.

10. OmnpeneneHue padOTHI IMEKTPUUECKOTO TOKA, UIYIIETO Yepe3
pe3ucTop.

11. OnpeneneHue MOIIHOCTH BJIEKTPUYECKOTO TOKa,
BBIJICJISIEMOM HA PE3UCTOPE.

12. HMccnegoBaHue 3aBUCMMOCTH CHJIBI TOKa, HAYIIETO 4Yepes
JTAMIIOYKY, OT HAIPSIAKECHUS HA HEH.

13. Onpenenenue KIIJI narpeBarens.



14. HccnenoBaHne MarHUTHOTO B3aMMOJICHCTBHUS ITIOCTOSIHHBIX
MarHuToB.

15. M3y4yeHne MarHUTHOTO MO MTOCTOSSHHBIX MarHUTOB MPU UX
00BEIMHEHUH U pa3JICIICHHUU.

16. HMccnegoBanume  AEUCTBUS — DJIEKTPUUYECKOTO  TOKAa  Ha
MarHUTHYIO CTPEJIKY.

17. OTBITHI, JT€MOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI
B3aMMOJICMCTBHUSl KATyIIKA C TOKOM M MarHuTa OT CHJIbl TOKAa H
HAIPABJIEHUS TOKA B KATYIIKE.

18. M3ydeHne IOEWCTBUS MAarHUTHOTO MOJII HA IPOBOAHUK C
TOKOM.

19. KoncTpyupoBaHue u uzydeHne paboThl JIEKTPOABUTATETIS.

20. Mamepenue KIIJI anexkTpoaBUrareibHOM YCTAaHOBKH.

21. OnbBITBI MO MCCIEIOBAHUIO SABJICHUS AJIECKTPOMArHUTHOU
VHAYKIMHA: WCCIECAOBAHUE W3MCHEHUM 3HAYEHHUS W HaIpaBJICHUA

MHAYKIHOHHOI'O TOKA.
9 KIIACC

Pa3znes 8. Mexanuyeckue siBJICHHS.

Mexannueckoe nBwkeHue. MarepuanpHas Touyka. Cucrema orcuéra.
OTHOCHUTENIBHOCT MEXaHUYECKOTO JBHKEHUsA. PaBHOMEpHOE MPSMOJIMHEWHOE
newxkeHue. HepaBHomepHoe nmnpsiMosinHeWHOe aBWkeHHe. Cpengnsaa u
MTHOBEHHAsI CKOPOCTb TEJIA IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOycKOpeHHOE NpsiMosinHeNHoe nBukeHue. CBoOOAHOE
nagenue. Onbitel ['anuies.

PaBHomepHOe nBukeHME 10 OKpyxHOocTth. llepmom wu wacrora
oOpamenusi. JluHeliHas w©  yrioBas ckopocTH. lLleHTpocTpemuTenbHoe
YCKOPEHHE.

Ilepeeii 3akoH Herorona. Bropon 3akoH Hserotona. Tperuit 3akoH
Herorona. IIpuHiumn cynepno3uuu cui.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS,
CUJIa TPEHHMS NTOKOS, APYrue BUIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOI'O TATOTEHHsSI. Y CKOpEHUE CBOOOHOTO
naneHus. J[Bmxenue ranet BoKpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue MmaTepuaibHOM  TOYKU. AOCONIOTHO TBEPAOE  TeENO.
PaBHOBecue TBEPAOro Teia ¢ 3aKPEIVIEHHOW OCBIO BpallleHWs. MOMEHT CHIIBIL.
LlenTp TsKECTH.

Nmnynee Tena. WM3meHenne wumnynbca. Mmnynbc cunibl.  3aKkoH
COXpaHEHHS UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanuudeckasi padoTa ¥ MOIIHOCTb. PaboTa cuil TsSKECTH, YNpPYrocTH,
TpeHus. CBs3b 3Hepruu U padothl. [loTeHnmanbHas >Heprus Tena, MOIHATOrO



HaJ IIOBEPXHOCTBbIO 3eMJId. [loTeHumanbHas DSHEprus CKaToul IPYKUHBIL.
Kunernueckas sHeprus. TeopeMa 0 KWHETUYECKOW JHEPTUU. 3AKOH COXPAHEHHUS
MEXaHHYECKON IHEPTUH.

Jemoncmpayuu.

1. HaOmoneHne MEXaHMYECKOTo JBUKEHHUS TeJla OTHOCUTEIBHO
pa3HbIX TEJI OTCYETA.

2. CpaBHeHHE TIyTE€H M TPACKTOPUM JBUIKEHHUS OJHOTO U TOTO
K€ Tea OTHOCUTEINIHO Pa3HbIX TEN OTCUETA.

3. H3mepeHune CKOPOCTM H© YCKOPEHHUs NPSIMOJUHENHOIO
JIBHKEHUS.

4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

5. HaOmogenue qBUXEHHS Tela MO OKPY>KHOCTH.

6. HaOmoneHne MexaHWYECKMX SIBICHUW, MPOUCXOIAIIUX B
cucteMe orcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM
JIBUKCHUH OTHOCUTENIbHO KabnHeTa (DU3HKH.

7. 3aBUCUMOCTb YCKOPEHHMSI Te€la OT MacChl Tela W
JICCTBYIOIIIEH HA HETO CHUJIBL.

8. HaOmrogeHue paBeHCTBa CHII TPU B3aUMOJEHCTBUU TEN.

9. H3MeHeHue Beca Teia pU YCKOPEHHOM JIBUKCHUU.

10. Ilepenaya mumiysnbca pu B3aUMOAEHCTBUU TEN.

11. IIpeoOpazoBaHus SHEPTrUU MIPU B3AUMOJECHCTBUU TEIL.

12. CoxpaHEHHE UMITYJIbCA IIPX HEYIPYT'OM B3aUMOJECHCTBUU.

13. CoxpaHeHue wuMOyJdbca TMpU  aOCOMIOTHO  YIPYrom
B3aUMOJICHCTBHH.

14. HabOmroneHue peakTUBHOTO JBUKECHHUSL.

15. CoxpaHeHHE MEXaHUYECKOM OSHEpPruu TMpu CBOOOIHOM
NEN (207078

16. CoxpaHeHHE MEXaHMYECKOW SHEpPruy NpHU JBHKEHUH Teia
MO/ IEVCTBUEM MPY>KUHBI.

Jlabopamopuwvie pabomul u onvimeol.

1. KoncTtpympoBanue TpakTa s pa3roHa W JalbHEHIIEro
PAaBHOMEPHOI'O IBH>)KEHUS IIAPUKA WIIA TEJICHKKH.

2. Ompenenenue cpeaHEl CKOPOCTH CKOJIBKECHHSI OpycKa WITU
JBH)KCHUS IIAPUKA 110 HAKJIOHHOM TIJIOCKOCTH.

3. OmpeneneHue YCKOpEHUs Tella NPU PaBHOYCKOPEHHOM
JBKECHUU 10 HAKJIIOHHOM TIJIOCKOCTH.

4. HccnemoBaHue 3aBUCHUMOCTM IIyTM OT BpPEMEHU IIPU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOM CKOPOCTH.

5. IlpoBepka THHOTE3BI: €CIM IPU  PABHOYCKOPEHHOM
JNBUKEHUM O€3 HauyalbHOM CKOPOCTHM IIYTH OTHOCATCA Kak Pl



HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHWE MPOMEKYTKA BpPEMEHU
OJINHAKOBHI.

6. HccienoBanue 3aBUCHMOCTH CHJIbI TPEHHUSI CKOJBXKEHUSI OT
CUJIbl HOPMAJIBHOT'O JIABJICHUS.

7. Omnpenenenue ko3P UileHTa TPEHUS CKOJIbKECHUSI.

8. OmnpeneneHne KECTKOCTU MPYKUHBI.

9. Omnpexaenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM
JBH)KCHUU TeJia 10 TOPU30HTAILHON MTOBEPXHOCTH.

10. OmpeneneHue pabOThI CUIIBI YIPYTOCTH MPHU MOABEME Tpy3a
C MCTIOJIb30BAHUEM HETIOJIBUYKHOTO M TIOJIBUKHOTO OJIOKOB.

11. M3yuyeHwue 3akoHA COXpaHEHUS DHEPTUH.

Pa3nen 9. Mexanuveckne KoJ1e0aHUA U BOJIHBI.

KonebarensHoe nBuxkeHne. (OCHOBHbIE XapaKTEPUCTUKH KOJICOAHUM:
Nepuoj,, 4acToTa, aMIuiuTyaa. MaTemMaTHYecKUid W MPYKUHHBIA MasTHUKH.
[IpeBpareHue sHEprum Mpu KojaeodaTeIbHOM JBUKCHUH.

3aryxatonie KojeOanus. BboiHykneHHble koyiebaHusi. Pe3onaHc.
Mexanundeckue BoaHbL. CBolcTBa MeXaHMYeCKUMX BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBI. JIMMHA BOJMHBI M CKOPOCTh €€ pPacIpOCTPAHECHUS.
MexaHn4yecKkue BOIHBI B TBEPAOM TEJIE, CEHCMUYECKHUE BOJIHBI.

3ByK. ' poMKOCTB 3BYyKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. Hppa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenune xosmeOaHUM TENI MO JEHCTBHEM CHIIBI TSIKECTH
Y CUJIbI YIPYTOCTH.

2. HaGmonenue xonebaHuii Tpy3a Ha HUTH U HA TIPY>KHUHE.

3. HaOmoneHue BEIHYXICHHBIX KOJIEOaHUM U pe30HaHca.

4. PacnpocTpaHeHu€ MPOAOJIbHBIX U MOMNEPEYHbIX BOJH (HA
MOJIEIIN ).

5. HaGmoaeHue 3aBUCHUMOCTH BbICOTHI 3ByKa OT 4aCTOTHI.

6. AKYCTHYECKUH PE30HAHC.

Jlabopamopuwie padbomut u onvimel.

1. OmnpeneneHue  4YacToThl M Tepuoja  KoJeOaHHid
MaTeMaTU4YECKOro MasiTHHUKA.

2. OmpeneneHue 4acTOThl U NepuoAa KoiaeOaHUl MpyKUHHOTO
MasTHUKA.

3. HccnemoBaHue  3aBUCMMOCTM ~ Nepuojia  KoJieOaHWi
MOABEUIEHHOTO K HUTHU I'Py3a OT JJIMHBI HUTH.

4. MHccrmemoBanue 3aBUCHUMOCTH nepuoja KoJieOaHuit
MPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a.

5. IlpoBepka HE3aBUCHMOCTH TiepuoAa KoJyieOaHUW Tpy3a,
MOABEIIEHHOTO K HUTH, OT MaccChl rpysa.



6. OmNbITbl, JIEMOHCTPUPYIOLIME  3aBUCUMOCTh  IE€pUOAa
KoJeOaHU TMPYKUHHOTO MAsSTHHUKAa OT MAacChl rpy3a M XECTKOCTH
MPY>KUHBI.

7. U3mepeHue yckopeHHs: CBOOOIHOrO Ma€HUS.

Paszges 10. DineKTpoMarHuTHOE 10JI€ M 3JIEKTPOMATrHUTHbIE BOJIHBI.

DJIEKTPOMArHUTHOE TOJ€. JJEKTPOMAarHuTHble BOJHBL.  (CBOICTBa
AJIEKTPOMArHUTHBIX BOJH. [llkanma 35eKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DnekTpoMarHuTtHasi mnpupoaa cBera. CkopocTh cBeTa. BoyiHOBbBIE
CBOKWCTBA CBETA.

Jemoncmpayuu.

1. CBoiiCTBa ANEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuwie padbomut u onvimel.

1. HM3yuyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C ITOMOLIBIO
MOOHMJIBLHOTO TeedoHa.

Pa3nen 11. CBeroBbIe IBJICHHUS.

JlyueBas mogmenbp  cBera. Mcrounumkm — cBeta.  lIpsmonuneinHoe
pacnpoctpaneHue csera. 3arMeHuss ComHna u JlyHel. OtpaxkeHue cBera.
IInockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenune cBera. 3akOH NpenomiieHUs cBeTa. [loHOe BHyTpeHHee
OoTpakeHHe cBera. lcrnonp30BaHWE TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJAAX.

Jlunza. Xom nydeir B smH3e. Onruueckas cuctema ¢oToamnmapara,
MUKpPOCKONa M TeJeckomna. ['Ja3 kak onrhyeckas cucrema. bim3opykocTs u
JAIbHO30PKOCTb.

Paznoxxenne Oemnoro ceera B crmekrp. OmbiTel HetoTona. Croxenue
CHEKTpaJIbHBIX LIBETOB. J{rcnepcus ceera.

Jemoncmpayuu.

1. IIpsmonuHerHOE pacpOCTPAHEHUE CBETA.

2. OtpaxeHue cBera.

3. Ilonmydyenwe u300pakeHHd B IUIOCKOM, BOTHYTOM U
BBINTYKJIOM 3€pKaJlax.

4. lIpenomiieHue cBeTa.

OnTuyecknuii CBETOBOA.
Xop jiydeid B COOMPAIOILIEil JIH3E.
X0/ 1yder B pacCEUBAIOILEH JIMH3E.
[Tonydyenne n300pakxeHU ¢ TOMOUIBIO JTUH3.
[lpuHmun  geiictBust  ¢oToammapara, MHKPOCKONA U
TeJeCcKomna.
10. Mogpens ria3sa.

O o N oW,



11. Pa3noxxeHue 06enoro cBera B CIIEKTP.
12. Ilomyuenue Oenoro cBeTa MpPU CIOKEHHH CBETa Pa3HbIX
LIBETOB.

Jlabopamopusie pabomul u onvimol.

1. HccnemoBaHue 3aBHCHUMOCTH Yria OTPaXEHHUS CBETOBOTO
Jy4da OT yria MaJeHusl.

2. H3ydyeHme xapakTEepUCTHK M300paKeHUsi MpeaMera B
MJIOCKOM 3€pKalie.

3. MHccnenoBaHne 3aBUCUMOCTH YIJIa IPEJIOMIIEHHUS CBETOBOTO
Jy4da OT yria NaJeHusl Ha TPAHUIIE «BO31YX—CTEKIIO».

4. llonydyeHue n300paKEHUM C MOMOIIBIO COOMPAFOIIICH JIMH3HI.

5. Omnpenenenue (HOKYCHOTO PACCTOSHUS W ONTHYECKOM CHITBI
coOuparoniei JIMH3bI.

6. OINBITHI 110 PA3IOKEHHUIO OEJIOr0 CBETA B CIIEKTD.

7. OneIThl TO BOCHOPUSTUIO IIBETA MPEIMETOB TMPU UX
HaO0JI0ICHUH Yepe3 IIBETOBBIC (PMIIbTPHI.

Pa3zgen 12. KBanroBble siBJICHNA.

Omneitel Pe3epdopaa u miianerapHas mozens aroMa. Moaens aroma bopa.
Hcnyckanue u nornonieHue cBeta atomoM. KBaHThI. JInHEYaThie CIEKTPBHI.

PannoaktuBHocTh. Anbda, Oera- u ramma-usznydeHus. CTpoeHue
atromMHOoro sgpa. Hyknonmnas  Mozens  atomHoro  sapa.  M3oromsl.
PannoaktuBHbie npeBpailenus. [lepron nonypacmnaaga aTOMHBIX I€p.

SAnepHble peakiuu. 3aKOHBI COXPaHEHHS 3apsSA0BOT0 U MAaCCOBOTO YHUCEIL.
DHeprus CBs3u aTOMHBIX sijep. CBs3b Macchl U SHEpruu. Peakuuu cuHTe3a U
nenenus siaep. Mecrounuku sueprun ConHna u 3BE37.

SnepHas sHepretuka. [[elcTBUsS paiMOaKTUBHBIX U3JIYYCHUN HA JKUBbIC
OpraHU3MBI.

Jemoncmpayuu.

1.  CnexTpbl U3Ty4eHUs U MOTJIOIIECHUS.
CrexTpsl pa3IMYHbIX T'a30B.
CnekTp Bogopoaa.
HaGmonenue TpekoB B kamepe Busbcona.
Pabota cuéTunka HOHU3HPYIOIINUX U3JTYyYEHHM.
. Perucrpanuss u3nydeHHs TPUPOAHBIX  MHUHEPAIOB U
IPOJYKTOB.
Jlabopamopmuvie pabomul u onvimel.
1. HaOmroneHue  CIUIOMIHBIX W JIMHEMYATBIX  CIIEKTPOB
U3ITYYEHHUS.
2. HccnenoBanue TpEKOB: HM3MEPEHUE HIHEPrUM YaCTHUIBI T10
TOpPMO3HOMY TTyTH (110 (poTorpadusim).
3. M3MepeHue paanoaKTUBHOrO (OHA.
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IHoBTOPHUTEIBLHO-0000IIAOIIMI MOTYJIb.

[ToBTOpUTETHLHO-0000ITAOIIINIA MOYJIb npeaHa3HAuYCH TUTSt
CUCTEMAaTH3allu W  OOOOIIEHUSI MPEIMETHOTO COJAEpNKAaHUS U  OIbITa
JeSTENbHOCTH, IPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca (DU3MKH, a TaKkKe
JUTSL TIOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHY IO (PU3UKE s
00y4JaromuXcs, BHIOPABIIMX ATOT YI€OHBIN TTPEIMET.

[Ipy u3ydeHUM NAHHOTO MOIYJSl PEATU3YIOTCI U CHUCTEMATU3UPYIOTCS
BUIBI JICSITCIILHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUunBacTCs JTOCTHKCHUE
NPEIMETHBIX W METANpeIMETHBIX IUIAHUPYEMBIX pPe3yJbTaTOB OO0y4YeHUs,
dbopMupyeTcst eCTECTBEHHOHAYYHAsl TPAaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
WCCIICIOBAHUS SIBJICHUHN IPUPOIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATH
dbusnueckue sSBICHUS, MPUMEHsIS MMOJTYYCHHBIC 3HAHUS, PEIIaTh 33Ja4d, B TOM
YUCJIe KAaUECTBEHHbBIE U AKCIIEPUMEHTAIbHBIE.

[IpyHIUNUaIbHO  JEATENbHOCTHBIM  XapakTep  JIaHHOTO  paszfena
peanu3yercs 3a CYET TOTO, YTO 0O0YUYAIOIIMECS BHIMOIHSIOT 3aJJaHUs, B KOTOPBIX
UM TIpeJiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAY4YHO OOBSICHSTH
dbuznUecKue SIBICHHS B OKPY)KAIOIIEH TPUPOJIC U MTOBCECTHEBHOMN KU3HH,

UCIOJIb30BaTh HAyYHBIE METOJIbI UCCIEeNOBaHUs (DU3NUECKUX SIBJIICHUH, B
TOM YHCJIE JJIS IPOBEPKH TUTIOTE3 U TOJYUYCHUS TEOPETHUYECKUX BHIBOJIOB,;

OOBSCHATH HAyYHBIE OCHOBBI HaAMOOJEE BaXHBIX JOCTHKCHUHN
COBPEMEHHBIX TEXHOJIOTUW, HAmpUMep, NPAKTUYECKOTO HCIOIb30BaAHUS
pa3IMYHBIX HMCTOYHUKOB OJHEPrUM Ha OCHOBE 3aKOHA TMpEBpaIleHUs U
COXpaHECHUS BCEX M3BECTHBIX BUJIOB DHEPTUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
o OU3UKE HA  YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

N3yyenne ¢u3nku Ha ypOBHE OCHOBHOro o00I1iero oOpa3oBaHUs
HAIPaBJICHO HAa JOCTIKEHHE JMYHOCTHBIX, METAMPEIMETHBIX U TPEeIMETHBIX
o0pa30BaTeIbHBIX PE3YJILTATOB.

B pesymbrare wusydeHus GU3NKA HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanuss y oOyuwaromerocs OyayT cpopMUpOBaHBI  CIEIYIONINE
JMYHOCTHBIC PE3YyJIbTaThl B YACTH:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

e — MPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO
POCCUICKON (PpU3NIECKON HAYKHU;

e — IICHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUMCKUX y4EHBIX--
($U3MKOB;

e 2) rpaJIaHCKOro M JyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS

e — FOTOBHOCTb K AKTUBHOMY YYaCTHIO B OOCYKJIEHUU OOIIECTBEHHO
3HQUUMBIX M OJTUYECKUX TMPOOJEeM, CBA3AHHBIX C MPAKTUYECKUM
MIPUMEHEHNEM JTOCTIKCHUH (PU3HKH,

e — OCO3HaHUE BAXKHOCTH MOPAIBHO-ITUYECKUX MPUHIIMIIOB B
NEATENIbHOCTU YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUA:

e — BOCIPHUSTHE ICTETHUECKUX KadyeCTB (DMU3MUECKOM HayKH: €&
FapMOHUYHOTO TTOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI' O TO3HAHUSA:

e — OCO3HAaHME UEHHOCTH (U3MUYECKOM HAyKh Kak MOIIHOTO
WHCTPYMEHTA MO3HAHHUSI MUPA, OCHOBBI Pa3BUTHs TEXHOJOTHUM, BaXKHEUILIEH
COCTaBIISIONIECH KYIbTYPBI;

e — pa3BUTHE HAy4YyHOU  JIOOO3HATENLHOCTHU, HHTEpeca K
UCCIIEIOBATEIbCKOM JESITEIbHOCTH;

e 5) (opmMupoBaHus KyJbTYpPbI 310POBbSi W 3MOIHOHAJILHOIO
OJlaronmosyyms:

e — OCO3HaHHME LEHHOCTH 0Oe3omacHoro oOpa3a JKH3HM B
COBPEMEHHOM TEXHOJIOTMYECKOM MHUpPE, BaXKHOCTU TMpPaBUJI O€30M1aCHOI0
MOBEJCHUS Ha TPAHCIOPTE, Ha AOpOrax, C 3JIEKTPUUYECKUM U TEIJIOBBIM
000pYyI0BaHUEM B IOMAIIIHUX YCIOBUSX;

e — c(hOopMUPOBAHHOCTH HaBbIKA pe(JIEKCUH, MPU3HAHHUE CBOETO
paBa Ha OMIMOKY M TaKOro K€ MpaBa y JIPYyroro 4eioBeKa;

e 6) TPYI0BOr0 BOCIIMTAHUA:

e — AKTUBHOE y4acTHUE€ B PEIICHUU MPAKTUUYECKUX 3a7ad (B pamKax
ceMbH, 00pa30BaTENIbHOW OpraHu3alluu, ropojaa, Kpas) TEXHOJOTHYECKON U



COIMAIbHOM HAIPaBJICHHOCTH, TPEOYIOIUX B TOM 4YHCIE M (PU3NUYECKUX
3HAHUI;

e — MHTEPEC K MPAKTUIECKOMY HU3YUYCHHIO MPOGECCHi, CBA3aHHBIX C
(du3HKOii;

e 7) 3KOJIOrMY€CKOro0 BOCIIUTAHMS

e — OpHCGHTAIMS HAa MPUMEHEHUE (HU3NYSCKUX 3HAHUM JJIs peIIeHHs
3a/1a4 B 00JIACTH OKpY>KaroIlel cpeipl, INIAHUPOBAHMS MTOCTYIIKOB U OLICHKU
MX BO3MOXXHBIX MOCIEACTBUH JIJIs OKPYXKAIOUIEH CPEJIbI;

e — OCO3HaHME TJI00ALHOIO XapaKTepa AKOJOTMUECKUX MPOOJIeM U
IIyTEU UX PELICHUS;

e 8) aganTanum K HM3MEHAKWIUUMCH YCJAOBUAM COLHMAJIBHOU H
MPUPOAHOH Cpeabl:

e — TMOTPEOHOCTP BO  B3aUMOJCWUCTBHM TIPU  BBIOJTHCHUHU
UCCJICOBAaHUNA M TMPOEKTOB (DU3NUECKOM HAMpaBIEHHOCTH, OTKPBITOCTh
ONBITY W 3HAHUSAM JPYTUX;

e — IIOBBIIICHUE YPOBHA  CBOEM  KOMIIETEHTHOCTHM  4e€pe3
MIPAKTUYECKYIO IEATEIbHOCTD;
e — MOTPEeOHOCTh B ()OPMHPOBAHWU HOBBIX 3HAHWI, B TOM YHUCIE

dbopMyIMpoBaTh HUACH, MOHSATHS, TUMOTE3bl O (PU3MYECKUX OOBEKTaX HU
SIBJICHUSIX;

e —  OCO3HaHWE  Je(UIIUTOB COOCTBEHHBIX  3HAHWH u
KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKHU;
e — IUIAHUPOBAaHUE CBOEr0 pa3BUTUA B MPHOOPETEHUU HOBBIX

($u3NUEeCKUX 3HAHUII;

e — CTPEMJIEHME aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MIPUPOJBL,
oOlIecTBa U SKOHOMHMKH, B TOM YHUCJIE C HCIOJIb30BaHUEM (PU3NYECKUX
3HAHMU;

e — OLICHKA CBOMX JEHUCTBUU C YYETOM BIIMSHMSA HA OKPYKAIOLIYIO
cpeny, BO3MOXKHBIX TTT00aIbHBIX MOCIEICTBHIA.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS mporpaMMmbl 10 (PU3HMKE Ha YPOBHE OCHOBHOTO
obmero  oOpazoBaHusi y  oOygaromierocs  Oyayr  cOpMHUpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTFOYAFOIIIHEC MO3HABATEIILHBIE
YHUBEpCAJIbHbIE Y4YeOHBbIC JEUCTBHUS, KOMMYHHUKATUBHBIC YHUBEpPCAJIbHBIC
y4eOHBIC IEHCTBUS, PETYISTUBHBIC YHUBEPCAIbHBIE Y4€OHBIE IEHCTBHUS.

Ilo3HaBaTe/ibHbIEC YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Bba3oBble Jornueckue aecTBUA:



e BBUSIBIKITh M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU
OOBEKTOB (SIBJICHUI);

e  YCTaHABIMBAaTh CYILECTBEHHBIA MPHU3HAK KIACCUPHUKALINH,
OCHOBaHM /J1s1 0000UIECHHS U CPaBHEHMS,

e BBUIBIATH  3aKOHOMEPHOCTM M MPOTUBOpEYUs B
paccMaTpuBaeMbIX (pakTax, MaHHBIX W HAOJIOJICHUSIX, OTHOCSIINXCS K
(bU3HYECKUM SIBIICHUSIM;

e  BBIIBIATh NPUYMHHO-CIECJCTBEHHbIC CBA3U MpPU H3YUYCHUU
buznyecKux SABIECHUIN U MPOLIECCOB, A€TIaTh BHIBOJBI C UCIIOIb30BAaHUEM
JIETYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHUW, BbIIBUTATh TUIIOTE3bI
0 B3aUMOCBS3IX (PU3NUECKUX BEIUUMH;

e  CaMOCTOSITENIbHO BBIOMpATh CHOCOO peleHus y4eOHOt
busnueckol 3amauu (CpaBHEHHE HECKOJbKUX BapUAHTOB pEUICHUS,
BbIOOp HauOosiee MOAXOASIIEr0 C  Y4€TOM  CaMOCTOSTENbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/ibCKue AeicCTBHA

e  HCIIOJIB30BATH BOITPOCHI KaK M CCIIE0BATENbCKUI
WHCTPYMEHT MO3HAHUS;

e TMPOBOJUTH II0 CaMOCTOATEIBHO COCTABICHHOMY IUIAHY
ONBIT,  HECIOXHBIA  (U3MYECKUH  DKCIEPUMEHT,  HEOOJbIIOE
uccleloBaHnue (PU3NUECKOrO SIBJICHUS;

e OUEHMBATh HAa  MNPUMEHHMMOCTb W  JIOCTOBEPHOCTH
uH(}OpMaIIIO, TOJYYEHHYIO B XO/I€ UCCIEA0OBAHUS WM KCIIEPUMEHTA;

e  CaMOCTOSTENBHO (HOPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI 11O
pe3yabTaTaM MpOBeIEHHOTO HAOIOIEHNUS, OTbITA, NCCIIEOBAHMS;

e TMPOTHO3UPOBATH  BO3MOXKHOE  JajbHEillliee  pa3BUTHE
bu3nYeCKuX MPOILECCOB, a TAKXKE BBIABUTATH MPEANOJIOKEHUS 00 uX
pPa3BUTHUH B HOBBIX YCJIOBHSX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

e MPUMEHSATH PA3IUYHBIE METOJbI, HHCTPYMEHTBI U 3aIllpOChI
npu Tmnoucke W oTOope wuHGOpPMAIMM WM JAHHBIX C Y4ETOM
MIpeIIOKEHHON yueOHON pu3nueckoi 3a1auu;

e  AHAIM3HMPOBATH, CUCTEMATU3HPOBATH M HMHTEPIPETHPOBATH
uH(}OpMAIINIO Pa3IMYHbBIX BUIOB U (POPM MpeCTaBICHUS;

e  CaMOCTOSITENIbHO  BBIOMPATh ONTUMAJIbHYIO bopmy
MpeCTaBlIeHUs WHQOpPMAUMU U WUIIOCTPUPOBATH pEIIaeMble 3aJauu
HECJIOKHBIMM CXEMaMH, JHUarpaMmamMu, HWHOM Tpadukod © HX
KOMOUWHAIUSAMMU.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

e B XoAe o0OCyXJeHus ydyeOHOro Marepuaja, pe3yJbTaToB

nabopaTopHBIX pabOT W MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY



o0CyXJ1TaeMOl TeMbl U BBICKA3bIBATh WJICH, HAIICJICHHBIC HA pELICHUE
3aJ1a4M ¥ NOJIEpKaHne 01aroKenaTeIbHOCT OOIICHMUS;

e  COINOCTABISITH CBOM CYXICHHS C CYXKICHUSIMH JIPYTHX
YY4aCTHUKOB JIMAJIOTa, OOHAPYKUBATh PAa3IMUME U CXOJCTBO MO3UIUN;

e  BBIp@XaTh CBOI TOYKY 3PCHHS B YCTHBIX M MHUCHMECHHBIX
TEKCTax;

e MyOJMYHO TPEIACTABISATH  PE3YJNbTAThl  BHIITOJIHEHHOTO
(bu3HYeCcKOro onbiTa (IKCIEPUMEHTA, UCCIEIOBAHMS, IPOCKTA);

e TOHHMMATh WU HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOU W
WHJUBUTYaTbHOM pa0OThl TPH PENICHUH KOHKPETHOW (PU3nYecKoi
po0JIeMBL;

e  TMPUHUMATH TeIH COBMECTHOM NEeSITETLHOCTH,
OpPraHU30BBIBATh JIEUCTBUS O €€ JOCTHUKEHUIO: PaCIpenesTh POy,
o0CcyXaaTh MPOIECCHl U Pe3yabTaThl COBMECTHOM paboThI, 0000IIaTh
MHEHMS HECKOJIbKUX JIIOJICH;

e  BBINOJHATH CBOK YacTh padOThI, JOCTUras KayeCTBEHHOI'O
pe3yJsibTara 1Mo CBOEMY HampaBIICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C
JIPYTUMH WICHAMHA KOMAaH]IbI;

e  OIICHHUBATh KAaYECTBO CBOETO BKJAJa B OOIIMM MPOIYKT IO
KPUTEPHSIM, CaMOCTOSTENBHO CHOPMYJIUPOBAHHBIM — YYaCTHHKAMHU
B3aUMOJIEHCTBHSL.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA

Camoopranmzanmusi:

e  BBIBJSITH IPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYalUAX,
TpeOYIOLUX JIJIsl pelieHns] PU3NYECKUX 3HAHU;

e  OpPHUEHTHPOBAaTbCSA B PANIMYHBIX MOAXOAAX IPUHATHS
pelIeHnid (MHANBUAYAIbHOE, IPUHIATHE PELIECHUs B TPYIIE, PUHATHE
pEIIeHU rPYIIoi);

e CAMOCTOSITENBHO COCTAaBJISATh AICOPUTM peLIeHUs
busnyeckoil 3aaun UM TUTAHA MCCIENIOBAHUS C YIETOM HMEIOIIUXCS
pecypcoB M COOCTBEHHBIX  BO3MOXKHOCTEHM, apryMEHTHUpPOBATh
IIpeAJIaracMble BApUAHTBI PELICHNN;

e  JenaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PELLICHUE.
CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VIEKT:

e  1aBaTh AJICKBATHYIO OLICHKY CUTYallUH U MpeaJiararh IiaH eé
WU3MECHEHMS;

e OOBACHATP  MPUYUHBI  JOCTHXKEHUS  (HEAOCTHXKEHHUS)
pE3yJIbTATOB JEATEIbHOCTH, JaBATh OLEHKY IPUOOPETEHHOMY OIIBITY;

e  BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh (B TOM YHCII€ B XOJA
BBITIOJTHEHUSI (PU3UYECKOT'0 HUCCIEeNOBAaHUSA WJIM MPOEKTa) Ha OCHOBE



HOBBIX OOCTOATENbCTB, W3MEHUBLIMXCA CUTYallUi, YCTaHOBJIEHHBIX
OLIMOOK, BO3HUKILUX TPYAHOCTEN;

e  OILICHMBATH COOTBETCTBUE PE3YJIbTATA LIEJH U YCIOBUSAM;

e  CTaBUTH ceOsl HA MECTO JPYIOro YeJIOBeKa B XOJ€ CIIopa UM
JUCKYCCUM Ha HAy4YHyK0 TEMY, ITOHUMAaTb MOTHUBBI, HaMEpPEHHUS U
JIOTUKY JIpyroro;

e IpHU3HABaThb CBOE TMpPaBO Ha OWMOKY TMpH pPELICHUU
bu3MyUecKuX 3a7a4 WM B YTBEPKACHUAX HA HAYYHBIE TEMbI U TAKOE K€
IIPaBo APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHuss B 7 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUI:

e  HCMOJb30BaTh TMOHATUA: (U3MUECKME W  XUMHUYECKUE
ABJICHUSA, HAOJIIOJEHUE, IKCIEPUMEHT, MOJEb, TUIIOTE3a, €IUHUILIBI
bu3MUEeCKMX BEJIMYMH, AaTOM, MOJIEKYJa, arperaTHble COCTOSIHUS
BeliecTBa (TBEPAOE, JKUJIKOE, ra3000pa3HOE), MEXaHUYECKOE JBUKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, MPSMOJMHEHHOE), TpPaEKTOpHS,
paBHOZAEHCTByIOIAs cuia, Aepopmauus (ymnpyrasi, IUIACTHYECKast),
HEBECOMOCTb, COOOLIAIOIINECS COCY/IbI;

e  paznuyuarh sABJeHUs (AU y3us, TEIIOBOE ABMKEHUE YaCTHULL
BELIECTBA, PABHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBHIKECHHE,
VWHEpLMs, B3aUMOJICMCTBHE TEJ, pAaBHOBECHUE TBEPIABIX TEI C
3aKpEIUIEHHOM OCBIO BpallleHWs], IIiepenadya JaBJICHUS TBEPIABIMHU
TeNaMHU, XUAKOCTSAMU U ra3aMu, aTMoc(epHOE MaBlIEHUE, IJIaBaHUE
T€l, NPEBPALECHUS MEXaHUYECKOM »HHEpPruuM) MO OINUCAHUIO HX
XApaKTEpHbIX CBOWCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOLINX
TaHHOE (PU3NYECKOE SIBJICHUE;

e  pacmo3HaBaTh  MPOSIBIEHHWE  HU3YYEHHBIX  (U3HUECKUX
SBJICHUI B OKPY’KAIOIIEM MHpE, B TOM 4Hcie (U3MUECKUE SBICHUS B
NPUPOJIE: MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KHUBOU U
HEKWBOW NPHUPOAE, NCUCTBUE CHUJIbI TPEHUSA B MPUPOAE U TEXHUKE,
BIIMSIHHE aTMOC(EPHOTro JTaBICHUS Ha )KUBOM OpraHu3M, MIaBaHHEe PO,
pbIUary B TEJE YEJIOBEKA, IPU ATOM MEPEBOIUTH MTPAKTHUECKYIO 3a/1auy
B y4eOHYI0, BBIIEIATh CYILIECTBEHHbIE CBOMCTBAa  (IIPU3HAKU)
(bu3HYECKUX SBICHUI;

e ONKUCHIBATh HW3YYECHHbIE CBOWCTBA Tel M (UINYECKUE
SIBJICHUS, UCTIONB3Ys (PM3HUECKUE BEIMYHHBI (Macca, 00bEM, TIIIOTHOCTh
BELIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEAHSSA CKOPOCTh, CHJIa YIIPYT'OCTH,
CWJIa TSKECTH, BEC TeJla, CHJIa TPEHHWs, JaBieHue (TBEPAOro Tea,
KUIKOCTH, Tra3a), BbITAIKMBAIONIAs CUJIa, MEXaHW4yeckas padora,



MOIIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJbl, KOA((QUIUEHT MOJE3HOTO
JEUCTBUSI MEXAaHU3MOB, KUHETUYECKAs U TTOTEHIIUAJIbHAS YHEPTHs ), IPU
ONMHMCAHUM MPABWIBHO TPAKTOBAaTh (PM3MUECKHUI CMBICI MCIOJIb3YEMbIX
BEJIMYMH, WX OO0O3HAYEHUS M €IUHUIBI (PU3NYECKUX BEIMYUH,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE TaHHYIO (DU3UUECKYIO BEIMUYUHY C
JPYTUMU BEIMYMHAMH, CTPOUTHh TpadUKH H3YYECHHBIX 3aBUCHUMOCTEH
(bU3UYECKHUX BEIIMYHH,

e  XapaKTepU30BaThb CBOMCTBa Teiy, (U3NYECKHE SBJICHUS U
MPOILIECCHI, UCMOJb3YS MPAaBUJIA CIOKEHUS CHII (BIOJIb OAHOM MPSIMOil),
3akoH I'yka, 3akon Ilackans, 3akoH Apxumena, MpaBUIO PABHOBECHS
peiuara (070Ka), «30JI0TO€ TMPABUIO» MEXaHHKHU, 3aKOH COXPaHCHUS
MEXaHWYECKOW 3HEPruu, MpHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alKChIBaTh €r0 MaTEMATUYECKOE BBIPAKECHUE;

e OOBACHATH (PU3NYECKUE SIBJICHUS, TPOLIECCH] U CBOMCTBA Tel,
B TOM YHMCJIE U B KOHTEKCTE CHUTyalUl MPAKTUKOOPHUEHTHPOBAHHOIO
XapakTepa: BbIIBIATH NPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
0o0BbsCHEHHE U3 1—2 JIOTMYECKHX IIIaroB ¢ OMOpoi Ha 1—2 HM3yYEeHHBIX
CBOMCTBAa  (DM3MYECKUX  SIBICHHM, (QU3NYECKHX  3aKOHA WU
3aKOHOMEPHOCTH;

e pemarh pacu€THble 3a7aud B |—2 [OEUCTBUS, HUCIOIB3YS
3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIME (DU3NUECKUE BEIIMYMHBI: HA OCHOBE
aHajM3a yCJIOBMS 3aJlauyd 3alUChIBaTh KPATKOE YCJIOBHUE, MOJICTABISTH
(dbuzuyeckre BeIMYMHBI B (OPMYJIBI U TTPOBOAUTHL PacuéThl, HAXOAUTH
CIPaBOYHBIE JaHHBIEC, HEOOXOIUMBIC IS PEIICHHsS 3a/lad, OLICHUBATh
PEATMCTUYHOCTD MOJIY4€HHON (PU3NUeCKON BEIMYUHBI,

e  pacmo3HaBaTh MpPOOJEMBbI, KOTOPbIE MOMKHO PELIUTh MpH
MOMOIIY (PU3NYECKUX METOJIOB, B ONMHMCAHUU HCCIICTOBAHUS BBIICTSATH
MIPOBEPAEMOE MPENOIIOKEHUE (rumoresy), paznuyaTh u
MHTEPIPETUPOBATH MOJTYYEHHBIN pE3yibTaT, HAXOJUTh OLIMOKUA B X0/
OIIbITA, JIEJIATh BBIBOJIBI 10 €r0 PE3yibTaram;

e  MPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3NYECKUX SBJICHUU
WM (QU3MYECKUX CBOMCTB Ted: (opMynHpoBaTh MpPOBEpsSIEMbIC
NPEANONOKEHUs, coOMpaTh  YCTaHOBKY W3  MPEIJI0KEHHOIO
000py/I0BaHMsI, 3aITUCHIBATh XOJ] OIbITa U (POPMYIHPOBATH BHIBO/IBI;

e  BBIIOJHATH MpPSMbIE HM3MEPEHHS] PACCTOSHUS, BPEMEHHU,
Macchl Tena, 00bEMa, CUJIBI M TEMIEPATYpbl C HCIOJIb30BaHUEM
aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMKUCHIBATH MMOKAa3aHUs IPUOOPOB
C Y4€TOM 33/JaHHON a0COIOTHOM MOTPEIIHOCTH U3MEPEHHUI;

e  TIPOBOJUTH MCCIIEAOBAHUE 3aBUCHUMOCTH OJHOU (PU3HUECKOU
BEJIMYMHBI OT JPYroil C HCHOJIb30BAHUEM MPSIMbIX HU3MEPEHUI
(3aBUCMMOCTH TYTH PABHOMEPHO [BIXKYILIErocs Tela OT BPEMEHU



JBUOKEHMSI Te€Jla, CHIIbI TPEHMs CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEM TE€I M HE3aBUCUMOCTH CHUJIbI TPEHUS OT
TUTOIIA CONMPUKOCHOBEHHS TEJ, CHJIBI YIPYTOCTH OT YAJUHEHUS
IpPYKUHBI, BBITAIKUBAIOUIEH CHJIBI OT 00bEMa MOTpYyXEHHOW dYacTu
Tela W OT IJIOTHOCTU XUAKOCTH, €€ HE3aBUCHUMOCTH OT IIJIOTHOCTH
TeNa, OT IIYOMHBbI, Ha KOTOPYIO MOTrPY>KEHO TEJNO, YCIOBUHN MJIaBaHUS
TeJ, YCIOBUH paBHOBECUs pblyara M OJOKOB), y4acTBOBaTb B
IUTAHWPOBAHUU Y4€OHOTO WCCIIEOBaHMs, COOMpaTh YCTaHOBKY U
BBITOJIHATD U3MEPEHUs, CIeAys MPEIJIOKEHHOMY IIaHy, (PUKCHUPOBAThH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3MUECKUX BEIMYUH B BUJE
MPEIOKEHHBIX Ta0IUIl U TpadUKOB, JeNaTh BBIBOIBI MO pe3ylbTaTaM
UCCIICZIOBAHMS,

e TMPOBOJIUTH KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEITUYUH
(TJIOTHOCTH  BEIlIECTBA JKUAKOCTH M TBEPIOTO Teja, CHJIA TPEHUS
CKOJIbKCHHSI, TaBJICHUE BO3/1yXa, BHITAIKMBAIOIIAS CHUJIA, ICHCTBYIOIIAs
Ha MOTPYXEHHOE B )KUIAKOCTh TEN0, KO3IPPUIIMEHT MOJIE3HOr0 NeUCTBUS
MPOCTBIX MEXAaHU3MOB), CIEIys MPEUIOKEHHON HWHCTPYKIUMU: TpU
BBITMIOJTHEHUN U3MEPEHUN COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISITh 3HAUEHNE UCKOMOMW BEIMYUHBI,

e cOOMIOAATHh MpaBHUJia TEXHUKHU O€30MAaCHOCTH MpU padore ¢
1abopaToOpHBIM 000PYI0BAHUEM;

e  yKa3bIBaTh NPUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOINAIOIIUECS COCY/IBI,
OapoMeTp, phluar, MOABWKHBIM M HEMOABIKHBIN OJIOK, HaKJIOHHAs
IJIOCKOCTb;

e  XapakTepU30BaTh  MPUHIUINBI  JCHCTBHS  HM3yYCHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOICTB C OMOPOM HA UX ONMUCAHUs (B TOM
qyclie: TOJIIMITHUKH, YCTPOWCTBO BOJOMPOBOMA, THIPABIUYECKUM
pecc, MaHOMETpP, BBICOTOMEp, TMOPIIHEBOM HACOC, AapeoMETp),
UCTOJIb3YsI 3HaHUS O CBOWCTBAX (PM3MUYECKUX SIBICHUN U HEOOXOAMMbIE
(bu3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e  TMPUBOAUTH MPUMEPHI (HAXOAUTH HHGOPMALIUIO O MPUMEPAX)
MPAaKTHYECKOTO MCIIOJIb30BaHUs (PU3UYECKUX 3HAHWU B MOBCEIHEBHOU
KU3HU 1711 oOecrieueHus1 6€30MacHOCTH TIPU OOpaIlieHur ¢ mprudopamu
U TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHUS 370pPOBbs U COOIOICHUS
HOPM JKOJIOTHYECKOT0 TTOBEICHUS B OKPYKAIOIICH Cpeie;

e  OCYHIECTBJISITh  OTOOpP  HCTOYHUKOB  HH(pOpMaLUU B
HHTepHeTe B COOTBETCTBHH C 33/JIaHHBIM TIOMCKOBBIM 3alpOCOM, Ha
OCHOBE UMEIONINXCA 3HAHMM © TYTEM CpaBHEHHS Pa3IMYHBIX
UCTOYHUKOB  BBIIEIATH  HH(pOpMAIHIO, KOTOpas  sIBJISIETCS
MPOTUBOPEUYUBON UITU MOXKET OBITh HETOCTOBEPHOM;



e  HCMOJb30BaTh MPH BBIMOJHEHUU YUYE€OHBIX 3a/IaHUM HAYYHO-
MONYJIAPHYIO JIUTEPaTypy (PU3NUECKOro COAECp>KaHUS, CIpPaBOYHBIC
Marepuainbl, pecypchl cetd  HTepHeT, BiaAeTh  NpUEMaMHU
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMALMKU U3 OJIHON
3HAKOBOM CHUCTEMBI B JIPYTYIO;

e CO3/laBaTh COOCTBEHHBIC KpAaTKHWE MHUCHbMEHHBIE W YCTHBIC
COOOIIIeHUsT Ha OCHOBE 2—3 HCTOYHHMKOB HMHGOpMAIMK (PU3UUECKOTO
CoJiepKaHHusl, B TOM 4YHCJIe NMYyOJMYHO JeJlaTh KpaTKue COOOIICHUs O
pe3ysbTaTax TMPOCKTOB WA YYE€OHBIX WCCICAOBAaHUMN, MPU ITOM
I'PaMOTHO HCHOJIB30BaThb HW3YYEHHBIM IMOHATUHHBIA amnmapar Kypca
($bU3UKH, COMPOBOXKAATH BHICTYIUICHUE TTPE3CHTAIUEH;

e TpU BHINOJHEHUU YYEOHBIX TPOCKTOB M HCCIICIOBAHUM
pacnpenensaTh  00S3aHHOCTM B Tpynne B COOTBETCTBUU  C
MIOCTaBJICHHBIMHM  33Jja4yaMH, CIEAUTh 32 BBIIOJHEHUEM IUIAHA
JIEUCTBUHN, aeKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAQA B JACSITEIHBHOCTH
IPYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAs
MHEHHUE OKPYKAOIIHX.

K koHiy oOyuenuss B 8 kiacce npeaMeTHbIe pe3ysbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUI:

e  WCIONB30BAaTh TOHSATHUS: Macca U pa3Mepbl MOJICKYII,
TEIUIOBOE JIBUKEHHUE aTOMOB M MOJIEKYJ, arperatHbleé COCTOSHUS
BEIIECTBA, KPUCTAUIMUECKHE W aMopdHbIEe Teja, HACBHIIEHHBIA WU
HEHACBHIIIEHHBIN Map, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS
JHEPrus, TEIJIOBOW JIBUTATEIIb, 3JIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsii,
ANEKTPUYECKOE TO0JIe, MPOBOJHUKUA U JIUDJIEKTPUKH, TOCTOSHHBIN
AIIEKTPUYECKUI TOK, MArHUTHOE TOJIE;

e pa3nuyaTh SBJICHHS (TEIJIOBOE pACIIMPEHHE U CXKaTue,
TEIUIONEepeaaya, TEIJIOBOE pPaBHOBECHE, CMAyMBAaHHE, KalWJUISPHBIC
ABJICHUS, WCIIAPEHHUE, KOHAECHCALMs, IUIaBJICHUE, KPUCTAJLUIM3aLNs
(oTBEepHEBaHME), KHUIEHWE, TeIlonepeaadya  (TEmIONpPOBOIHOCTD,
KOHBEKI[US, U3TyYEHUE), FJICKTPU3aLIUs TEJ, B3aUMOJICUCTBUE 3apsi/iOB,
JEUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKO€E 3aMbIKaHUE,
B3aUMOJICHCTBHE MAarHUTOB, JEUCTBUE MATHUTHOTO MOJISI HA TPOBOAHUK
C TOKOM, DJJEKTPOMarHWTHAas MHAYKIMS) 1O ONUCAHUIO UX
XapaKTEPHBbIX CBOWCTB M HAa OCHOBE OIMbBITOB, JAEMOHCTPUPYIOIIUX
JlaHHOE (PU3NYECKOE SABJICHUE;

e  pacmo3HaBaTh  MPOSIBICHWE  HU3YYCHHBIX  (U3HUECKUX
SBJICHUN B OKPYXaIOIIEeM MHUpPE, B TOM uuciie (PU3NYECKUe SIBICHUS B
MPUPOJIC: TMOBEPXHOCTHOE HATSHKCHUE U KaNWJUJISIPHBIC SIBIICHUS B
NpUpoJe, KpUCTALUIbI B mpupone, uznydenue CoiHLa, 3aMep3aHue
BOJI0OEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra,



AJIEKTPUYECKHE SBJIEHHUSIT B arMocdepe, >SIEKTPUUECTBO KUBBIX
OpraHM3MOB, MAarHUTHOE TIOJIe 3eMJIM, JApeid TMOI0COoB, POJb
MarHuTHOrO MOJIS JJIsl KU3HU Ha 3eMJie, MOJIAPHOE CUSHHE, MPU 3TOM
MEPEeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIACIATH
CYLIECTBEHHBIE CBOICTBA (MPU3HAKHN) (PU3HUECKUX SBIICHUI;

e  ONHCHIBaTh H3YYECHHbIE CBOWCTBA Tel U (UINYECKUE
SBJICHUSA,  UCHONB3yd  (pu3myeckue  BETMYMHBI  (TeMmIeparypa,
BHYTPEHHSISI DHEPrusi, KOJUYECTBO TEIUIOTHI, ylAEJbHAs TEIIOEMKOCTh
BEILIECTBA, Yy[AEJIbHAs TEIUIOTAa IUIABJIEHUSA, YAEJIbHas TEIUIOoTa
napooOpa3oBaHus,  yAedbHas  TEMJIOTa  CropaHus  TOIUIMBA,
Kod(pdunreHT MOJIE3HOT O e CTBUS TETIOBOM MaIllUHBbI,
OTHOCHUTEJIbHAS BIAYKHOCTh BO3/1yXa, 3JIEKTPUUYECKUN 3apsj, Cujia TOKa,
AIEKTPUYECKOE HANPSKEHUE, COIMPOTUBIICHUE MPOBOAHUKA, YIEIbHOE
COINPOTUBJICHHE BEIIECTBA, pabd0Ta U MOITHOCTb JIEKTPUUYECKOTO TOKA),
OpU  ONUCAaHUM  TPAaBUIBHO  TPAaKTOBaTh  (PU3MUECKHd  CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, OOO3HAUYE€HHUS M €IUHULBI (U3HMYECKUX
BEJIMYMH, HaXOAUTh (OPMYIbI, CBA3BIBAIONIUE JaHHYIO (DHU3HYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH TpadUKU H3YyYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

e  XapaKTEpU30BaThb CBOMICTBA Tel, (U3MYECKHE SBJICHHUS U
MPOLIECChl, HWCIOJb3YySl  OCHOBHBIE IOJIOKEHUS  MOJIEKYJSAPHO--
KMHETHYECKOW TEOPHM CTPOEHHMsI BEUIECTBA, MPUHLMUII CYNEPHO3ULIUN
noJsiel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXPAHEHMs 3apsijia, 3aKOH
OMma mna ywactka uenu, 3akoH Jlkoyns—JIeHua, 3aKOH COXpaHEHHs
SHEPruM, TpPU 1TOM JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMHChIBATh €0 MATEMATUYECKOE BBIPAKECHHUE;

e OOBACHATH (U3MUECKHE TMPOIIECCHl U CBOWCTBA TEl, B TOM
Yucli€ M B KOHTEKCT€ CHUTyaUUd NPAKTUKOOPHUEHTHPOBAHHOIO
XapakTepa: BbIABJIATH NPUYUHHOCIEACTBEHHBIE CBSI3H, CTPOUTH
00bsicHEHHE U3 1—2 JIOTMYECKUX IaroB C OMopod Ha 1—2 M3ydeHHBIX
CBOMCTBA  (UBMYECKUX  SIBJICHUM, (U3MUECKUMX 3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

e pemarb pacu€THblE 3a4a4ud B 2—3 JEUCTBUS, HCIOIb3YS
3aKOHBI U (POPMYIIbI, CBA3BIBAIONIME (PU3NUECKHE BEIMUYMHBI: HA OCHOBE
aHanM3a YCIOBUA 33Ja4d 3alUChIBAaTh KPAaTKOE YCJIOBHUE, BBISBISITH
HEJOCTaTOK JIaHHBIX JJIA pELIEHUs 3a7adyd, BbIOMpPATh 3aKOHBl U
bopmyIibl, HEOOXOAUMBIE NJs1 €€ pelIeHUs, MPOBOJIUTh PACUETHl U
CpPaBHHMBATh TIOJIYyUYEHHOE 3HaYy€HUE (PU3UYECKON BEIMYHUHBI C
W3BECTHBIMU JIAaHHBIMU;

e  pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PELIUTh IPH
NOMOIIM (PU3NYECKUX METOJOB, MCIOJb3Yysl OMHUCAHUE HCCIIEIOBAHUA,



BBIJICISITh MPOBEPSEMOE MPEANOIOKEHHE, OIEHUBATh IMPaBUIBHOCTh
NopsAJIKa MPOBEEHUS UCCIIEI0BAHMUS, JI€TaTh BBIBOIbI;

e  MPOBOJUTH OMBITHI MO HAOIONECHHUIO (PUIUUECKUX SIBIICHUU
WK (U3NYECKUX CBOMCTB Tesl (KalWJUIAPHBIE SBJIECHUS, 3aBUCUMOCTh
JABJICHUS] BO3JlyXa OT €ro o0bEéMa, TeMIEepaTypbl, CKOPOCTH Ipolecca
OCTBIBAHHUS M HarpeBaHUs MpPU H3ITYyYEHUH OT IIBETa M3IIydarolei
(mornomaronieif) MOBEPXHOCTH, CKOPOCTb HWCIApPEHHs BOABI OT
TEeMIIepaTyphl KUJKOCTU W IUIOMIAIU €€ MOBEPXHOCTH, DJIEKTpHU3ALUs
TE€1 W B3aUMOJEWCTBHE JIIEKTPUYECKHX 3apsioB, B3aWMOJECHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyalU3alllsi MAarHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JCHCTBUS MarHUTHOTO TMOJSl Ha MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JEKTPOJBUIaTENsl MOCTOSHHOIO
TOKa): (OopMynupoBaTh IPOBEPSEMBIE MPEANOJIOKEHUSA, COOUPATH
YCTaHOBKY U3 MPEAJIOKEHHOT0 000py/I0BaHUs, OMMCHIBATh XOJ ONbITA
U GOPMYIUPOBATH BHIBOIBL;

e BBIIOJHATH npsiMble U3MEpEHUs TEeMIIEPaTypHl,
OTHOCHUTEJIBHOM BJIAXKHOCTU BO3AYyXa, CHJIBI TOKAa, HAIpPSDKEHUS C
UCIOJIb30BAaHUEM AHAJIOIOBBIX MNPHUOOPOB M JIaTYUMKOB (PU3MYECKHUX
BEJIMYMH, CPaBHUBATh pPE3yJbTaTbl M3MEPEHHM € y4€TOM 3aJaHHOMN
aOCOIOTHOM MO PEIIHOCTH;

e  MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3HUECKOU
BEJIMYMHBI OT JpPYyrod C UCHOJb30BAaHUEM TMPSIMBIX H3MEpPEHUIl
(3aBUCUMOCTH CONPOTHUBIIEHUS MPOBOAHMKA OT €ro JJIMHBI, IJIOWAAH
MIONEPEYHOr0 CEYEHHS] M  YAEIBHOIO COIPOTHBIICEHHS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, MJIYILEro Yyepe3 MPOBOJHUK, OT HAlPsKEHUS
Ha MPOBOJIHUKE, UCCIEI0BAHUE MOCIEAOBATENIHHOIO U MapallieIbHOTO
COCAMHEHUI MPOBOAHHUKOB): IJIAHUPOBATh HCCIIEIOBAHHUE, COOMpAThH
YCTaHOBKY W BBITIOJIHATH M3MEPEHUS, CIAEAYS MPEII0KEHHOMY IUIaHy,
(uKcHpoBaTh pe3yJbTaThl MOTYYEHHON 3aBUCUMOCTU B BUJE TAOIULl U
rpaduKOB, IeJaTh BHIBOJBI MO Pe3yJbTaTaM HCCIEeIOBaHUS;

e IPOBOJUTH KOCBEHHBIE M3MEpPEHUS (PUINUYECKUX BEIUUYUH
(ynenpHasi TEMJIOEMKOCTh BEIIECTBA, COINPOTUBIECHUE IPOBOJHUKA,
paboTa U MOIIHOCTh 3JEKTPHUUYECKOr0 TOKA): IUIAHUPOBATh U3MEPEHUS,
coOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJENys HpPeIJIOKEHHON
UHCTPYKIUH, U BBIYUCIIATH 3HAUEHUE BEJIMYNHBI;

e cOOMIOAATHh MpaBHJia TEXHUKHU O€30MAaCHOCTH MpU padoTre ¢
1ab0opaToOpHBIM 000PYI0BAHUEM;

e  XapakTEepH30BaThb  MNPUHIUIBI  JCHCTBUS  WU3YYCHHBIX
npruOOPOB M TEXHUUECKUX YCTPOWCTB C OMOPOM HA UX OMHUCAHUS (B TOM
Yyclie: CUCTeMa OTOIJIEHUS JOMOB, TMTPOMETp, MapoBas TypOuHa,
amMIepMeTp,  BOJBTMETP,  CUETYMK  DJIEKTPUUECKOW  DHEPruu,



AJIEKTPOOCBETUTEIIbHBIE MPUOOPBI, HarpeBaTeIbHbIE 3JIEKTPONPUOOPHI
(npuMepsl),  SIEKTPUYECKUE  MPEAOXPAHUTENM,  BJIEKTPOMArHmr,
AJEKTPOABUTATENb OCTOSIHHOTO TOKA), UCIOJIb3Yys 3HAHUS O CBOMCTBAaX
¢buznyeckux ABIECHUIN U HEOOXOIUMBIE (PU3HUECKHUE 3aKOHOMEPHOCTH;

e  pacmo3HaBaTb IIPOCTBIE TEXHUYECKHE yCTPOWCTBA U
U3MEpHUTENbHbIE TPUOOpPHl MO CXeMaM U CXEMaTHYHBIM pPHUCYHKaM
(KUIKOCTHBIH ~ TEpPMOMETp, TEpPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOII, peOCTar), COCTABIATh
CXEMBI 3JIEKTPUYECKUX LENEN C MOCIEA0BATENbHBIM U MMAPAJLIEIbHBIM
COCAMHEHHEM  DJJIEMEHTOB, pasjuyas  yCJIOBHbIE  0003HAaYCHUS
DJIEMEHTOB DJIEKTPUUECKUX LICTICH;

e  MPHUBOIUTH MPUMEPHI (HAXOAUTHh UHPOPMAIUIO O MPUMEPAX)
MPAKTUYECKOTO UCMOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU 1711 o0ecrieueHus1 6€30MacHOCTH TIPU OOpaIleHur ¢ mpudopamu
U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHHUS 3JI0POBbsI U COOITIOAEHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH CpelIE;

e  OCYUIECTBIIATH MTOUCK uHdopmanuu buznyeckoro
conepxkanua B VMHTEpHETE, HA OCHOBE MMEIOIIMXCS 3HAHUN U IMYTEM
CpPaBHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIICIATH HH(POPMAIHIO,
KOTOpasi SIBJIIETCS MPOTHBOPEYNBOM UM MOXKET OBITh HETOCTOBEPHOI;

e  HCHOJb30BATh NPU BBHINOIHEHUN Y4EOHBIX 3aaHUI HAy4YHO--
HOMYJIAPHYIO JIUTEpaTypy (U3MUECKOTO COAEpKaHMsI, CIPaBOYHBIC
Marepuainsl, pecypcel ceth  VHTepHeT, BiuaaeTh  NpUEMAMH
KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusl MHGOpMaMU U3 OIHOM
3HAKOBOM CHUCTEMBI B IPYT'YIO;

e CO3JlaBaThb COOCTBEHHbIE MHUCbMEHHBIE W KpaTKUE YCTHbBIE
cooOmeHus, 0000mas uHOOPMAIUI0 W3 HECKOJbKUX HMCTOYHHUKOB
¢busnyeckoro conep)kaHus, B TOM YHCIE MYyOJHMYHO MPEICTaBIATH
pPE3YAbTAaThl MPOEKTHOM WM HCCIIEIOBATENIbCKON NESTEIbHOCTH, MPHU
ATOM I'PaMOTHO MCIOJIb30BAaTh U3YYEHHBIN IMOHATUMHBIN ammapar Kypca
(bU3HKHU, COMPOBOXK/IATh BHICTYIJIEHUE TTPE3CHTALINEH;

e TMpU BBHINOJHEHUU YYEOHBIX MPOEKTOB W UCCIEIOBAHUN
(bu3nYeCKuX MPOIECCOB paclpeieNsiTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUHU C MOCTABJICHHBIMU 3aJla4aMH, CICOUTH 3a BBHIIOJIHEHUEM
IUIaHa JEUCTBUM M KOPPEKTHUPOBAaTh €ro, AaJcKBaTHO OLICHUBATh
COOCTBEHHBI BKJaJ B JEATEJIbHOCTh TpYNIbl, BBICTPAaUBATh
KOMMYHHUKATHBHOE B3aMMOJEHCTBHE, IPOSBIIASI TOTOBHOCTh pa3peIlaTh
KOH(DIIUKTBHI.

K xonny obyuenus B 9 kJjacce mpeaMeTHbIE pe3yJsibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CHOPMUPOBAHHOCTH y OO yUAIOLIUXCS YMEHHIA:



e  HCHOJb30BAaTh IOHATHS: CHCTEMA OTCYETA, MarephabHas
TOYKa, TPACKTOPHUSA, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKEHUS,
nedopmanus (yrnpyras, mIacTUYecKas), TPEHUE, EHTPOCTPEMUTEIBHOE
YCKOpPEHHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TEJNO, LEHTP TSHKECTH TBEPAOrO Tela, pPaBHOBECHE,
MEXaHWYeCKue KoJieOaHWsI U BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK,
AIIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMATHUTHBIX BOJH, CBET,
OJIM30PYKOCTb M JAJIbHO30PKOCTh,  CHEKTPbl  UCHYCKaHHUS U
NOoTJIONIeHusA, anbda, OeTa- W raMma-u3JIyuyeHus, WU30TOIbI, sAepHas
DHEPreTUKa;

e paznuyaTh SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE
IPAMOJIMHENHOE  JBWKEHHE, PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE MaJE€HUE TEJ, PABHOMEPHOE [JBUKEHHE I10
OKPYKHOCTH,  B3aUMOJEWCTBHE  T€J, PEAaKTUBHOEC  JBUIKCHHUE,
Kosie0aTeNbHOE IBIKEHUE (3aTyXalollue U BHIHYKJICHHBIC KOIeOaHus),
PE30HAHC, BOJIHOBOE [BM)KCHME, OTpPaKCHHE 3BYyKa, IPSIMOJIMHEWHOE
pacnupoCTpaHeHUe, OTPaKEHHE W IPEJIOMJICHHME CBETa, IIOJHOE
BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHUE OEIIOro CBeTa B CIEKTP U
CIIO)KEHHE CIIEKTPAJIBHBIX I[BETOB, JMCIIEPCUS CBETA, €CTECTBEHHAs
pPalMOaKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOr0 CHEKTpPa H3ITy4YEHHS)
[0 ONHMCAHUID MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SIBJICHUE;

e  pacmo3HaBaTh  MPOSIBIEHUE  M3YYEHHBIX  (U3HUECKUX
SBJICHUI B OKpYy»KarouieM Mupe (B TOM 4dHcie (HU3HUecKUe SIBICHUS B
MPUPOJIE: MPUIIMBBI U OTJIMBBI, IBH>KEHHE IUIaHET COJIHEYHOU CHCTEMBI,
PEaKTUBHOE JBM)KEHHE JKMBBIX OPraHM3MOB, BOCIHPHUITHE 3BYKOB
YKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, ILIYHAMH, 3XO,
1[BETa TE€J, ONTUYECKUE SIBJICHUS B MPHUPOJIE, OMOIOrnuecKoe IeHCTBUE
BUJUMOTO, yJbTPaUOJETOBOIO M PEHTICHOBCKOI'O  M3JIy4YEHH,
€CTECTBEHHBIM  paJMOaKTUBHBIM  (OH,  KOCMHYECKHE  JIy4H,
paIMOAaKTUBHOE U3JIyYCHHE NPUPOAHBIX MHMHEPAIOB, JCHCTBUE
pallMOAKTUBHBIX HW3Jy4YEHUH Ha OpraHU3M 4YeJlOBeKa), IpH 3ITOM
NEPEeBOANTh  MPAKTUYECKYIO0  3a7ady B  y4eOHYIO,  BBIACIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SIBICHUN;

e ONHCHIBATh HW3YYECHHbIE CBOWCTBA Tel M (UINYECKUE
ABJICHUSA, UCIIONB3Ysl (PU3MYECKHE BEIMYMHBI (CPEIHSIE U MTHOBEHHAas
CKOpPOCTh Tejla TIpU HEPABHOMEPHOM [BHKEHHH, YCKOPEHHUE,
IIEPEMEILECHUE, ITYTh, YIJIOBAasi CKOPOCTh, CUJIa TPEHUS, CHJIA YIIPYTOCTH,
CWJIa TSKECTH, YCKOPEHHE CBOOOIHOIO MAaJEHUs, BEC Tela, MUMILYJIbC
TeNa, WMIIYJIbC CHJIbl, MeXaHu4yeckas paboTa M  MOIIHOCTbD,
MOTEHIUAIIbHASL DHEPTUs TEJA, MOJHITOrO HaJ MOBEPXHOCTBIO 3EMIIH,



NOTCHIMAJIbHASL DHEPrUsl CXKATOW INPYKHUHBI, KMHETHUYECKasi SHEpPrus,
MOJIHAsE MEXaHWYEeCKas dHEPrusi, NepHoj U 4acToTa KojeOaHuil, JJIMHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3ATEIb
OpEeJIOMJIEHUST  Cpelbl), MpPH ONHUCAHUU IMPaBWIBHO TPaKTOBAaTh
(U3HYECKUI CMBICI HUCTOIb3YEMBIX BEJIMYUH, 0003HAYEHHUS U €IMHHULIBI
Gu3nYecKuX BEIMYMH, HAXOAUTHh (DOPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nYecKyl0 BEIMYMHY C APYTMMHU BEJIMYMHAMH, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

e  XapaKTepH30BaTh CBOMICTBa TeJd, (U3NYECKUE SBJICHUSA U
IIPOLIECCHI, UCITONb3YS 3aKOH COXPAHEHHSI SHEPIHH, 3aKOH BCEMHPHOIO
TATOTEHUSI, IPUHIUIT CYNEPHO3ULUU CUJI, TPUHIIMI OTHOCUTEJIHHOCTU
lNanuiiesa, 3axkoHbl HbIOTOHA, 3aKOH COXpPAHEHMS HMITYJIbCA, 3aKOHBI
OTpa)KCHMS U NPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHHUs 3aps0BOro U
MacCcoOBOIO 4YHCEI IIpU SNEPHBIX peakUusaX, IOpH OTOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alMChIBaTh €r0 MaTeMaTH4eCKOe
BBIPAKEHUE;

e  OOBACHATH (PU3MYECKUE IPOLECCHl U CBOWCTBA TEN, B TOM
yucie M B KOHTEKCT€ CHUTyallUd MPAaKTUKOOPHUEHTHPOBAHHOIO
XapakTepa: BbIABISITH [PUYMHHO-CIEJICTBEHHBIE CBSI3U, CTPOUTH
OoOBsiICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMNOpOM Ha 2—3 HM3yYEHHBIX
CBOMCTBAa  (PUBMYECKUX  SIBJICHUH, (U3MYECKUMX 3aKOHOB  WJIU
3aKOHOMEPHOCTEMN;

e  pemaTh pacy€THBIC 33/aud (OMUPAIOIINECS HA CUCTEMY U3 2—
3 ypaBHeHHU}), HCHONb3yd 3aKOHbI U (OPMYIbI, CBSI3bIBAIOLINE
¢usznyeckue BEIMYMHBI: HA OCHOBE aHaiM3a YCIOBHUS 3a/lauu
3alUCBhIBAaTh  KPAaTKOE YCIIOBHE, BBIABIATH HEIOCTAIOIIUE  WIIU
M30bITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIC
JUISL PELICHHs], MPOBOAUTH PACUYETHI U OLIEHHUBATh PEATMCTHYHOCTH
MOJy4YEHHOI0 3HaUEHUs (PU3UYECKON BETMUMHBI;

e  pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEUIUTh MpHU
NOMOIIM (PU3NYECKUX METO/OB, UCIOJB3YSl OMHCAHHUE HCCIEN0BaHUS,
BBIICIIAATE IIPOBEPSIEMOE IPEAION0KEHUE, OLEHUBATh IPABUIBHOCTH
IOpsIAKA IIPOBECHUS UCCJIEIOBAHMS], JieNnaTh BBIBOJIBI,
MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUH U OIIBITOB;

e  MPOBOJAUTH ONBITHI MO HAOIIOACHHUIO (PU3MYECKUX SIBJICHUMN
Wi (U3HYECKUX CBOWMCTB Tel (M3ydyeHHEe BTOpPOro 3akoHa HproToHa,
3aKOHA COXpPaHEHUs DSHEPIrUM, 3aBUCUMOCTb Iepuojaa KoseOaHui
NPYKUHHOTO MAasSTHHUKAa OT MAacChl I'py3a M MKECTKOCTH MPYKHUHBI H
HE3aBHCHUMOCTh OT aMIUIMTYAbl MalbIX KOJEOaHWH, MPsIMOJIMHEWHOE
pacrpocTpaHeHHE CBeTa, pa3JioKeHUe Oeloro cBera B CHEKTP,
U3YYEHUE CBOMCTB H300pakeHHMsI B ILIOCKOM 3€pKajle U CBOWCTB



u300pakeHus ImpeaMeTa B coOuparomield JMH3e, HaOJIo/IeHue
CIUIOIIHBIX W JUHEHYaThIX CIEKTPOB H3IYYCHHS): CaMOCTOSITEILHO
coOuparb yYCTaHOBKY U3 H30BITOUHOrO Habopa 000pyIOBaHUA,
OIKCHIBATh XOJ] OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BHIBOJIBL;

e  TPOBOAUTH MPH HEOOXOIUMOCTH CEPHIO IPSIMBIX U3MEPEHU,
OIpeNeNsisl CpelHee 3HaueHue Hu3MepsieMoil BeauuuHbl ((OKycHOe
paccTosiHHe CcoOuparomie JIMH3bI), OOOCHOBBIBATH BBIOOpP crocoba
u3MepeHus (MU3MEPUTETHLHOTO MpUdopa);

e TMPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH  (U3NYECKUX
BEJIMYMH C MCIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCHMOCTH IYTH
OT BPEMEHH TIpH PaBHOYCKOPEHHOM JBIDKEHHWH 0€3 HadaIbHOM
CKOpPOCTH, MEpHOa KOJICOaHU MAaTeMaTUYECKOr0 MAasITHUKA OT JJTMHBI
HUTH, 3aBUCUMOCTH yIJIa OTPaXXEHHs CBETa OT yIJIa MAaJeHHs U yria
OpeoMJIEHUsT OT YIVIa TMaJeHus): IUIAHUPOBAaTh MCCIIENI0BAaHUE,
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY, (DUKCHPOBATh pPE3YIbTATHI
NOJyYEHHON 3aBUCUMOCTU (PU3UYECKUX BEJIMYMH B BUAE TaOIUI U
rpauKOB, I€JaTh BBIBO/IBI 110 PE3YJIbTaTaM UCCIIEAOBAHNUS;

e TMPOBOAWUTH KOCBEHHBIC M3MEpPEHUS (PU3NUECKUX BEITUIHH
(cpenHsst CKOpPOCTb U YCKOpPEHHME Tejla IpH PaBHOYCKOPEHHOM
JBUKCHUH, YCKOPEHHE CBOOOJHOTO TMAJCHUS, KECTKOCTh MPY>KUHBI,
KO3 (PUIIMEHT TpEeHUs CKOJIbKEHHUsA, MEXaHuWyeckas pabora U
MOIIIHOCTh, YacTOTa W NEpUoj] KoJieOaHWH MaTeMaTH4YeCKOro |
OPY)KHHHOTO MAasTHHKOB, ONTHYECKas CHJIa COOWpArOIIel JIMH3HI,
paiMoOaKTUBHBIM  (OH):  IUIAHMPOBATH  HM3MEPEHHs,  COOMpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATh HM3MEPEHUs, CIeays
NPEUIOKCHHON WMHCTPYKIIMH, BBIYHUCIATh 3HAUYCHHWE BEIWYUHBI U
aHAJIM3MPOBATh IOJYYEHHBIE pPE3yJbTaTbl ¢ Y4ETOM 3aJaHHON
IIOTPEIHOCTH U3MEPEHUN;

e coOmropaTh NpaBuiia TEXHUKU O€30IIaCHOCTU IpU padboTe C
nabopaTopHBIM 000PYIOBAHHUEM;

e pa3nuyaThb OCHOBHBIE IPU3HAKM H3YYEHHBIX (U3NYECKUX
MoOJIeIel: MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUECUHBIN
UCTOYHUK CBETa, JIyd, TOHKas JMH3a, IJAHETapHas MOJENIb aToMa,
HYKJIOHHAsI MOZIEJIb aTOMHOTO s171pa;

e  XapakTepU30BaTb  MPUHUUIBl  JCHCTBUS  HU3YYEHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOICTB C OMOPOM HA WX OMUCAHUs (B TOM
qyCclie: CIMJOMETP, NAaTYUKU TMOJOXKEHUS, PACCTOSHUS M YCKOPEHHS,
pakeTa, 09XOJOT, OYKH, TepucKom, (QoToamnmapar, ONTHUYECKHE
CBETOBOJIbI, CIIEKTPOCKOII, J03UMETp, KaMmepa BuiibcoHa), MCTIONB3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SBJIEHUH U HEOOXOAUMBIE
buznyeckue 3aKOHOMEPHOCTH;



e  HCIOJb30BATh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX nprudOpoB u
TEXHOJIOTUYECKUX MPOLECCOB MpPH PEHIEHUU Y4EeOHO-TPAKTUUECKUX
3a71a4, ONTUYECKHE CXEMBI I MOCTPOEHUSI U300paKEHUI B IJIIOCKOM
3epKajie U coOOMparouleil JINH3E;

e  TMPUBOAUTH MPUMEPHI (HAXOAUTH HHGOPMAIIUIO O MIPUMEPAX)
IPAKTUYECKOTO MCIIOJIb30BaHUS (PU3UYECKUX 3HAHUU B MOBCEIHEBHOMN
KU3HU 711 o0ecTieueHus1 6€30MacCHOCTH TIPU O0paIleHuu ¢ mprudopamu
U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 370POBbs U COOIOICHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH CPEIE;

e  OCYHIECTBIIATH ITOMCK uHpopmanuu duznyeckoro
cogepxanusi B MIHTepHETE, caMOCTOSTENHbHO (GOPMYIUPYS MOUCKOBBIMA
3anpoc, HAXOAUTh MYTHU OIPENEICHHUS TOCTOBEPHOCTH IOIYYEHHOU
uH(poOpMallMM HAa OCHOBE MMEIOUIMXCS 3HAHUW M JOMOJHUTEIbHBIX
HMCTOYHUKOB;

e  HCHOJb30BaTh MPHU BBINOJHEHUN YUYE€OHBIX 3alaHUM HAYYHO-
NOMYJISIPHYIO JIUTEPATYPY (DU3MUECKOrOo COJEp>KaHUs, CIPaBOYHbBIC
Marepuaiibl, pecypcbl cetu  MHTepHeT, BlaneTb NpUEMaMu
KOHCIEKTUPOBAHUSI TEKCTa, MpeolOpa3oBaHusl MH(GOpMalMU U3 OIHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

e  CO3J1aBaThb COOCTBEHHBIE NMMCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE HMHGOPMAIMK W3 HECKOJbKMX HCTOYHUKOB (PU3UYECKOTO
COJIEP)KaHUsl, MYOJMYHO NPEICTaBIATh PE3YJbTaThl MPOEKTHOW WIU
MCCIIEI0BATENbCKOM AESATENBHOCTH, IPU 3TOM TPAMOTHO MCIIOJIb30BaTh
M3YYCHHBIM TIOHSATHIHBIA amnmapaT HM3y4yaeMoro pasnaena (pu3uku u
COMPOBOXATh BBICTYIUICHUE Tpe3eHTalue ¢ y4éToM 0coOeHHOCTe!
ayJIuTOPUU CBEPCTHHUKOB.



TEMATHNYECKOE IINTAHUPOBAHUE

7 KIIACC
N KosauvecTBo yacoB DJIeKTPOHHbIE
"| HaummeHnoBanue pasiesioB (uudposbie)
n/ Konrtpoabubie IMpakTuyeckue
U TeM MPOrpaMMmbl Bcero oOpa3oBaTe/ibHbIE
I padoThI padoThI
pecypchl
Pasgen 1. @®usuka u e€ posib B IO3HAHUM OKPY KAIOIIEro MUpa
bubmioreka [IOK
11 ®dusnka - HayKa O MPUPoOe 2 https://m.edsoo.ru/7f41
6194
bubmioreka [IOK
1.2 du3nUecKre BeITNINHBI 2 1 https://m.edsoo.ru/7f41
6194
EcTecTBeHHOHAYYHBIH bubmorexa LIOK
1.3 i 2 1 https://m.edsoo.ru/7f41
METOJ] MO3HAHUS 6194
Hroro no pazaeny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IeHHsI 0 CTPOEHNH BellleCTBA
bubmioreka [IOK
2.1 | Crpoenue BemecTBa 1 https://m.edsoo.ru/7f41
6194
JBrxeHue u bu6mmoreka [JOK
2.2 B3aMMO/ICHCTBU € YACTHUII 2 1 https://m.edsoo.ru/7f41
BEILIECTBA 6194
bu6mmoreka [JOK
ArperaTHble COCTOSIHUS
2.3 2 https://m.edsoo.ru/7f41
BeIlleCTBa 6194
Wroro no pazneny 5
Paznen 3. JIBu:xeHue U B3auMoaeiicTBUE Tel
bubmioreka [IOK
3.1 | MexaHuuecKoe IBIKCHIE 3 https://m.edsoo.ru/7f41
6194
bu6mmoreka [JOK
WNuepuus, macca,
3.2 ot 4 1 https://m.edsoo.ru/7f41
TTIOTHO 6194
bu6mmoreka [JOK
3.3 | Cua. Buns! cun 14 1 2 https://m.edsoo.ru/7f41

6194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Wroro no pazneny

21

Pasnen 4. JlaBjieHue TBEPABIX TeJl, dKUIKOCTEH U ra3oB

Hasnenue. [lepenaua
JIaBJICHUS TBEPABIMU

bu6mmoreka [JOK

4.1 3 https://m.edsoo.ru/7f41
TeJIaMH, KUJIKOCTSIMH U
6194
razamu
bubmioreka [IOK
4.2 | JlaBieHue XUIAKOCTH 5 https://m.edsoo.ru/7f41
6194
bubmioreka [IOK
43 | ArMocdepHoe naBieHHe 6 https://m.edsoo.ru/7f41
6194
JlelicTBUE JKUIKOCTU U bu6moreka [JOK
4.4 | ra3a Ha norpyx€HHOE B 7 3 https://m.edsoo.ru/7f41
HHUX TEJIO 6194
Hroro no pazmery 21
Pa3gen S. Pabora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka [JOK
5.1 | Pa6oTta 1 MOUTHOCTH 3 1 https://m.edsoo.ru/7f41
6194
bu6mmoreka [JOK
5.2 | IIpoctbie MeXaHU3MBI 5 1 https://m.edsoo.ru/7f41
6194
bu6mmoreka [JOK
5.3 | Mexanudeckast YHEPrus 4 1 https://m.edsoo.ru/7f41
6194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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8 KJIACC

Ne Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue
(uudposbie)
pasaesioB U TeM KonrpoJibHbie IIpakTH4eckue
n/ Bcero 00pazoBaTe/bHbIE
NnporpaMmabl padoThbI padoThbI
n pecypchbl
Pasznen 1. TenioBble siBJeHUA
. bu6mmoreka [JOK
CrpoeHue u cBOiCTBa
11 7 https://m.edsoo.ru/7f41
BEI[ECTBA 81ce
bu6mmoreka [JOK
1.2 | TemnoBbie IpoLIECCHI 21 1 5 https://m.edsoo.ru/7f41
8lce
Hroro no pazueiry 28
Pa3znen 2. DinekTpuyeckne H MArHUTHBIE SIBJICHUS
DNEKTPUIECKUE 3aPS/IbI. bubmoteka [JOK
2.1 | 3apspkeHHBIE TeNa U UX 7 1 https://m.edsoo.ru/7f41
B3aMMOJICHCTBHE 8l1ce
. bu6moreka [JOK
ITocTostHHBIN
2.2 . 20 1 7 https://m.edsoo.ru/7f41
ANEKTPUUYECKUHN TOK 81ce
bubmioreka [IOK
2.3 | MarHuTHbIC SIBICHHS 6 1 15 https://m.edsoo.ru/7f41
81ce
bubmioreka [IOK
OneKTpoMarHuTHas
24 4 https://m.edsoo.ru/7f41
WHIYKIHS 81ce
Hroro mo pazaeny 37
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO
68 3 14.5

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KVIACC

Ne KoJsnyecrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue
(uudposbie)
pas3jiesioB U TeM Konrpoabnbie IIpakTH4eckue
n/ Beero oOpa3oBaTejbHbIE
NpOrpamMmal padoThI padoThbI
n pecypchbl
Pazngen 1. Mexannueckne siBJICHHUSA
MexaHudueckoe bu6mmoreka [JOK
1.1 JIBH)KEHME U CITOCOOBI 10 1 https://m.edsoo.ru/7f41
€ro ONMCaHUs adab
bu6moreka [JOK
1.2 BzaumopeicTBue Tea 20 3 https://m.edsoo.ru/7f41
adab
but6moreka [JOK
1.3 | 3akoHBI COXpaHEHUS 10 3 https://m.edsoo.ru/7f41
adab
Hroro nio pazaeny 40
Paznen 2. Mexanndeckne KoJe0aHUs M BOJHDI
bu6morexa IIOK
MexaHu4ecKue
2.1 7 3 https://m.edsoo.ru/7f41
KoJIeOaHus
adab
bu6mmoreka [JOK
MexaHU4eCKHe BOJIHBI.
2.2 3avi 8 3 https://m.edsoo.ru/7f41
y adab
Uroro no pazneny 15
Pa3nen 3. DiaekTpoMarHuTHOE MoJ1€ U 3JIEeKTPOMATHUTHbIE BOJIHBI
ONEeKTPOMarHuTHOE I0JIe bu6moreka [IOK
3.1 | u3JeKTpOMarHuTHHIE 6 2 https://m.edsoo.ru/7f41
BOJIHBI ad4ab
Uroro no pazneny 6
Paznen 4. CBeToBbIe sIBJIEHUS
bu6moreka IIOK
3aKOHEBI
4.1 6 2 https://m.edsoo.ru/7f41
pacmpocTpaHeHus CBeTa
adab
Bbub6morexa IIOK
JIMH3EI M ONITHYECKHE
4.2 HOHBODEL 6 3 https://m.edsoo.ru/7f41
puoop a4ab
bu6mmoreka [JOK
Pasnoxxenue 0emnoro
4.3 3 2 https://m.edsoo.ru/7f41
CBETa B CIICKTP 2436



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Uroro no paznemy 15
Pa3nea 5. KBanToBblIe IBJI€eHUSA
Ucnyckanue u bu6morexa [IOK
5.1 MOTJIOIIEHHUE CBETa 4 1 https://m.edsoo.ru/7f41
aTOMOM a4ab
CtpoeHne aTOMHOT O bubmiorexa [JOK
5.2 P 6 1 https://m.edsoo.ru/7f41
Aapa ada6
bu6moreka [JOK
5.3 SnepHble peakiu 7 1 https://m.edsoo.ru/7f41
a4ab
Hroro nio pazaeny 17
Paznen 6. [loBTopuTe1bHO-00001IaK0 NI MOYJIB
[ToBTOpEHuE 1
oGoGmerHe bu6moreka IIOK
6.1 9 2 https://m.edsoo.ru/7f41
colep KaHus Kypca 2436
¢uznku 3a 7-9 knacc
Hroro no paznemny 9
OBIIEE KOJIMYECTBO
102 27

YACOB I10 ITPOIT'PAMME
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