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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHON MpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

Copepxanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOIIUMXCS W OpPraHU3alMI0 U3YYEHUS
¢u3MKN Ha JAESITENbHOCTHON OcHOBe. B mporpamme mo (usuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsanuu TpeboBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyYEHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEAMETOB HAa ypPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3Y4YEHUs TEeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOUXCsl.

[IporpaMma mo Qusuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIPEeIMETY.

®du3urka SBISIETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEAMETOB, MMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUMH,
M3y4yaeMbIX XUMHUEHN, OMOJIOTHEN, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYyYHYIO KapTUHY MHpa, MPeIoCTaBisieT Haubosee sSiCHbIC
o0pa3ipl MPUMEHEHUS! Hay4YHOTO METOJIa MO3HAHUS, TO €CTh CIoco0a MOJIy4YeHHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpHa U3 TJaBHBIX 3a/lay (PU3NYECKOro OO0pa3oBaHUsI B CTPYKType OOIIero
o0pa3zoBaHHs COCTOMT B (hOPMHPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00yJarounxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoiaraeT OBJAJEHUE
CIENYIOIMMUA KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIUMH E€CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBATH  JaHHBIE M  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl TOJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs
omnpeneneHsl B Konuenmuu mnpenogaBaHus ydeOHoro npenmera «Dusuka» B
oOpa3oBaTenpHBIX oOpranusauusax Poccuiickoit @expepanuu, peamru3yrOMIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHHEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UIEKTYaJIbHBIX M TBOPYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POpMHpOBaHUE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pPe3y/IbTaTa H3y4eHHUsI OCHOB
CTpOCHHS MaTepuu 1 QyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKH;
(dbopMUpOBaHUE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JabHeNIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX IIeJIeld MpOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTOJIb30BAHUEM TIOJTyUYEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pEUIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOJIHBIC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble paOOTBI U DKCIEPUMEHTAIbHbIE HWCCIECAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3UIECKOTO CONEepKaAHUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTUKEHUSX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

o0pazoBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 yaca (3 yaca B Henelo).

[Ipennaraemslii B mporpaMmMe mno (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTeNb IeJaeT BbIOOp MPOBEICHUS



71a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYAITbHBIX OCOOEHHOCTEH
00y4aromuxcsi, CIIUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpesiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

®usnka — Hayka o mnpupone. fBiaeHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHHUYECKHUE, TEIJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMUMHBL. M3MepeHue @u3anyueckux BelWYuH. Puznyeckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapoHasi cicTeMa €IMHHIL.

Kak ¢wu3uka wu pApyrue ecTeCTBEHHbIE HAyKH H3Y4alOT TMPUPOIY.
EcTecTBeHHO-HAYYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTICH.

Jlemoncmpayuu.

1. MexaHndeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MpoLEaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. N3mepenune pacCTOAHUN.
3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MasbIX Tel.
5. M3mepenue Ttemrmeparypbl MpU HOMOLIM KHAKOCTHOIO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJbIe BHICOTA
IyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEU U TBEPABIX
(KpUCTaIIMYecKnx) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabmroneHnue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysum.
3. HaGmonenue  siBneHUN,  OOBSACHSIOMIUXCS ~ NPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuwie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dboTorpaduii).
2. OnpIThI IO HAOTIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeqiHssi CKOPOCTh NMPU HEPABHOMEPHOM ABUKEHHHM. Pacuér myTtu u
BPEMEHU JBUKECHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl KAk NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IMHHULIE
o0BEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIEHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTO JIBHXKEHHUS Tela.
2. M3mepeHune CKOpOCTH NPSMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbKEHHUS Opycka WM IapuKa Mo
HaKJIOHHOUW IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUA (AedopMmaliim)
MPY>KUHBI OT MTPUII0KEHHON CUIIBI.

5. OnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEJIUYCHUS J1aBlieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT o0BEma, TemmepaTypsl. llepemaua naBieHuUs
TBEPJBIMU TEJAMU, KUJAKOCTSIMU U Ta3zaMu. 3akoH [lackansa. IlHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBL. [ 'mapocraTmyeckuid
napajaokc. Cooburaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
BO3aymHONW obosouku 3emuu. Onbit Toppuuermnmu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmaromuecs CoCy/Ibl.
['mppaBnuyeckuii mpecc.
[IposiBneHune neicTBrst aTMOC(PEPHOTO TABICHUS.
3aBUCUMOCTh BBITAIKUBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa
Y TJIOTHOCTH KUJKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
8. YCIIOBUE IIaBAHUSA TEJI: IUIABAHKUE WJIN HOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIECHUS TIJIOTHOCTEN TENIA U JKUJIKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPyKEHHOM B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJKUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.
4. OnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YaCTH Te€Ja U OT IUNIOTHOCTU KUJIKOCTH.
5. KoHcTpyupoBanue apeomerpa UM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpelIeICHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [Ipumenenue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30J10TOe
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npasuiio» MexaHuku. KITJI mpocTteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OTHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXaHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue pabOThI CUITBI TPEHUS TIPU PABHOMEPHOM JBUKEHUU TeJla 10

TOPU30HTATBHON OBEPXHOCTH.

2. HccrnenoBaHue yCIIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKOM SHEPIUH.

8 KUIACC

Pa3nea 6. TenjioBbIe AIBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO--KUHETUYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pasMepbl aTOMOB U MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJIEKYJIIPHO--KUHETHYECKOW TEOPHH.
CMaurBaHMe U KanWULIPHBIE sIBIEHUS. TermoBoe pacliupeHue 1 CKaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpenusss sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH HHEPTUu:
TeIUIonepeaya U CoBeplieHre padoThl. Bubl Terionepenayn: TEIONPOBOAHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonnuectBo TemnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TeniaooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPAEBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJEJIbHAsl TEIUIOTA IUIABJIEHUSA.
[TapooOpazoBanue u kouzaeHcarus. Mcmapenwe. Kunenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbhl KHIIEHHS OT aTMoc(hepHOro
JTABJICHHUS.

BnaxxHocTh Bo3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMJI0Ta CTOPAHUS.

[Mpunuuner pabotel TemnoBbix asurareneit KIIJ| temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEIBI.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpauuu.
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HaOmronenue OpoyHOBCKOTO JBUKEHHUS.

Ha6mronenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HaOGmronenue TeniaoBoro paciimpeHus Ted.

W3meHenne naBieHUs rasa Mpyd U3MEHEHUM 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUU.

[IpaBuna u3MepeHust TeMIepaTypsl.

Bunp! Terionepenauu.

OxytaxIeHre IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

. HaGmronenue kunenus.

. HabGmronenue nmocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.
13.

Mopenu Ter1oBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WJIM caxapa.
OnpITEl 10 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJI.

Omnpenenenve gaBiIeHUS BO3ayXa B 0a/UIOHE IIMPUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00bEMa U HArPEBaHUS WA OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIePATYPhI.

HaOmionenne wu3MeHEHUsI BHYTpPEHHEW DSHEpPrud Tejla B pPe3ysbTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CHJI.

HccnenoBanue sBEHUSI TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropsiueu BOIbI.

OnpeneneHue  KOJAMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  MpHU
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpenesneHne OTHOCUTEIBLHOM BIaXXHOCTH BO3/1yXa.

OnpeneneHue yAenabHON TEMIOTHI IIJIABJICHUS JIbJA.

Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Ten. [[Ba ponma snekTpuueckux 3apsnoB. BzanmopeiictBue
3apsokKeHHbIX Teld. 3akoH KyioHa (3aBUCHMMOCTb CHIJIBI  B3aUMOJAEWUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIAMM).



Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYHEPHO3ULINU JICKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiAoB. DIEMEHTapHBIA 3JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPAaHEHUs
AIIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHHUSI DJIEKTPUYECKOIO TOKA.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KHUAKOCTIX U ra3ax.

Onektpuueckas menb. Cuna  Toka.  DIJIEKTPUUECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIbHOE CONMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
JU1s ydacTka nenu. [locnenosarenbHoe U napamuiesibHOE COEUHEHUE NPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKHUE LEMU U NMOTPeOUTEN 3IEKTpUuYecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKAHUE.

[TocTtostHHBIE MarHuTHL. B3anmoAencTBUE NOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MaruutHoe mosne 3eMJIM W €ro 3HauYeHWe Ui Ku3HU Ha 3emiie. OmnbIT
Opcrena. MarouTHOE 1oJie ANEKTPUUYECKOro TOKa. [IpuMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[€MICTBHE MArHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTaTEIb
IIOCTOSIHHOTO ~ TOKa. [ICnoNb30BaHWE  DIIEKTPOABHUIATENE B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 31eKTpOMarHuTHON HHAyKuuu. [IpaBumno Jlenna.
DIIEKTPOreHEPaTop. CrniocoOb1 MTOJTYYEHHUS AIEKTPUYECKOU SHEPIUH.
DIEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpauyuu.

DneKkTpu3aius Tel.
JIBa pos1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpOBOIHUKY U JUBJIEKTPUKH.
MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B HKHUJKOCTH.
. 'a3oBB11 pa3psn.
. 3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHne 3J1eKTpUYECKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n MmarazuH COpOTUBIICHUH.
. BzaumoiericTBre NOCTOSIHHBIX MAarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHrue HEBO3MOXKHOCTHU Pa3/IeJICHHs OJIFOCOB MarHUTA.
MopaenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTtHoe€ 1oJjie Toka. DJIeKTPOMarHur.

JleficTBME MarHUTHOTO TMOJIsl Ha MPOBOJIHUK C TOKOM.
DNEeKTPOJIBUTaTENIb MOCTOSHHOTO TOKA.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

OmnbiTel Dapanes.

3aBUCHUMOCTh HAmpaBJCHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHMS.

DneKTporeHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnsie padomul u onsimel.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpIThl MO HAONIOACHUIO DJEKTPU3AMU Tel MHIAYKIMEHW W 1pu
COIIPUKOCHOBEHUMU.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOTO TOJSI HA MPOBOJHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN IIENMH TTOCTOSTHHOTO TOKA.
W3mepeHne u peryJinpoBaHUE CUIIbI TOKA.

N3mepeHne u peryJmpoBaHUE HAIIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PE3UCTOp, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUMKA OT €ro [JIMHBI, IUIOLIAIN IOMEPEYHOTO
CEUYEHHUs U MaTepuana.

[IpoBepka mpaBuia CHOXKEHHUS HANPKEHUA MPU IOCIEI0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MNpPU MNAPAILIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UIYIIETO YePE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

HccenenoBanne 3aBUCMMOCTH CWJIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ HarpeBaTens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyeHue MarHuTHOTO MOJIsl MIOCTOSTHHBIX MAarHUTOB MPU UX 00bEIMHEHUN
Y pa3JICJICHNH.

HccnenoBanne NEMCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJICHCTBUS
KaTYIIKHA C TOKOM M MAarHUTa OT CUJIbl TOKA M HAITPABJICHUS TOKA B KATYLIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 u3ydeHue padoThl AIEKTPOBUTATENS.

20. smepenue KII/] anekTpoaBurateibHON yCTaAaHOBKH.

21. OnBITBI O HUCCIEAOBAHUIO SIBJICHUS DIIEKTPOMArHUTHOW WHIYKIUU:
VCCIIEIOBAHUE W3MEHEHHWM 3HAYCHHS W HANPABICHUS HWHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanudeckoe aBmxkeHue. MarepuanpHag Touyka. Cucrema OTCU€Ta.
OTHOCHUTEJIBHOCTE MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxeHue. CpeaHss 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABMkeHue. CBoOomHOE
nagenue. OnsITel ['anues.

PaBHOMEpHOE ABMXXKEHUE O OKpYyXHOCTH. llepuon u yvacrora obOparieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBbiii 3ak0H HptoToHa. Bropoi 3akon Herotona. Tpertuit 3akon HeroTona.
[IpuHIMI CyNIEpIIO3ULIAN CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHiIa TpEHUs CKOJIbKEHUs, CUJla
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxenue ruianer Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysku.

PaBHoBecue maTepuanbHON TOUKH. AOCONMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynbe tena. IsmeHenne uMmiynbca. IMImysabC cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota M MOIIHOCTb. Pabora cui TsKecTH, yHpPYrocTH,
TpeHust. CBs3b dHEpruu U padotsl. [loTeHnnanbHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHManbHas sHeprus c:katou npyxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPrHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIHUN.

Hemoncmpauyuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
2. CpaBHeHME MyTEHd M TPACKTOPUWA ABUKEHHS OJHOTO W TOrO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.
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10.
11.
12.
13.
14.
15.
16.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanne npu3HaKkoOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HaOnronenue aBuKeHUs Tela 1o OKPYKHOCTH.

HabGnrogenue MexaHM4eCcKuX sIBJICHUM, MPOUCXOISIINX B CHCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUH OTHOCUTEIBHO
KabuHeTa PU3nKy.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBL.

HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJICHCTBUH TEJL.

M3meHenne Beca Tena Mpu yCKOPEHHOM JBHKECHUU.

[Iepenaua umiysnbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHre UMIyJIbCa MPU HEYNIPYTOM B3aHUMOJICHCTBUH.

CoxpaHeHne UMITyJIbca IpHU a0COIIOTHO YIPYTOM B3aUMOJIEHCTBUU.
Ha0nronenue peakTMBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUUYECKON YHEPTHH MTPH CBOOOTHOM IMaCHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NPU ABUKEHUU Tea Mo AEHCTBUEM
PY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa U JAJbHEHIIEro paBHOMEPHOIO
JBHO>KCHUS IAPUKA WIIN TEJICKKH.

OnpeneneHue cpeqHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapyKa M0 HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpEHHsl Teja IMPU PaBHOYCKOPEHHOM JBHKEHUHU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTM MYTH OT BPEMEHHM IPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TrUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOILIHME MPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanve 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAaJIbHOTO JIaBJICHHUS.

Onpenenenue ko3 PuIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHne KECTKOCTU NPYKUHBI.

Omnpenenenre padOThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBU)KEHUU TeEJa I10
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTHM TpU  TNOABEME TIpy3a C
UCII0JIb30BAHUEM HETOABUKHOTO U TMOJBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPAaHEHUS SHEPTUM.



Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTYJa. MaTeMaTHudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenne
SHEPrUU MPH KOJIeOaTEILHOM JIBHXKCHHH.

3aryxatomue — kosieOanus.  BuiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHWueckux BOJH. [IpojonbHbiE H
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKoCTh 3Byka W BbicoTa TOoHA. OTpaxeHue 3Byka. Mudpa3Byk u
YJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHJIBI TSHKECTH Y CHJIBI
YIPYTOCTH.

Hab6mronenue konedanuii rpy3a Ha HUTU U HA TIPYKUHE.
Habmronenne BeIHYKI€HHBIX KOJI€OaHUI U pE30HAHCA.
Pacnpoctpanenue npo10iabHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIN).
HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKYCTUYECKUI PE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne dYacTOTBI H  TEpUOAa KOJEOAHWI MaTeMaTH4eCKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPUOJIa KOJIEOAHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHUM MOABEHIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEepHOIa KOeOaHu MPYyKUHHOTO MasSTHUKA
OT MAacChlI Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepUO/a KOJEOAHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTH mepuoja  KoJeOaHwii
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaIeHUS.

Paznen 10. Di1eKTpOMArHUuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DJIEKTPOMarHUTHOE  ToJie.  DJIEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
ANEeKTpOMarHuTHbIX BOJH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
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2. BOJIHOBBIE CBOWICTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIHHOTO

tenedoHa.

Pa3nea 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  mogmenr»  cBera.  Mcrounmkm — cBeta.  [Ipsamonunernnoe
pacrnipoctpaHenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3€pKajio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICNoiap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox myuent B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOTIA
U Teneckomna. ['na3 kak onrtrdeckasl cucrema. bam3opykocTh U TalbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Jlemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyel B coOuparolie JIMH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Tpunuun aeictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUHU CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)K€HUs CBETOBOrO Jiydya OT yrJia
naJICHuUs.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIOCKOM 3€pKaje.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. llomydenue n300paxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Onpenenenue (HOKYCHOTO PACCTOSHUSI M ONTUYECKOM CHIIbI cOOMparolen
JIVH3BI.

6. OINBITHI 1O Pa3JI0KEHUIO OENIOro CBETa B CIEKTP.
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7. OmBITBI MO BOCTPHUSTHIO LIBETa MPEAMETOB MPU UX HAOIIOJECHUHM dYepes
I[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBbI€e SIBJIEHHS.

Onwitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v NorioieHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtrBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX IED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. J[eMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHW Ha JKUBBIC
OpraHU3MBI.

Hemoncmpauyuu.

1. CHexTpsbl U3JIy4eHHUs U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaGoTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIYUYECHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YACTULBI 10 TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. W3mepenue pagnoakTUBHOTO (hOHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb TPEAHA3HAYEH /JI CUCTEMATU3alluU
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OTbITA AESITEIbHOCTH, MPUOOPETEHHOTO
OpU HU3YyYEHUH BCEro Kypca (PU3UKH, a TakXKe JJis MOATOTOBKHM K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHY MO0 (U3MKe i1 O0ydJarolMXCs, BRIOPABIIUX ATOT
y4€eOHBII IpeIMeET.

[Ipy “3ydeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECneunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHass T'PAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUAMH OOBACHATH (pu3myeckue
ABJICHUS, TPUMEHSS T[OJyYEHHbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.



[IpuHIMNIMATBHO IESITEIPHOCTHBIN XapaKTEP JAHHOTO pa3eia peain3yeTcs 3a
CYET TOTO, YTO 00YUYaIOIIUECS BBIMOJIHSAIOT 3a/IaHUSI, B KOTOPBIX UM MPEJIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
bu3nuecKkue BICHUS B OKPYKaIOIIEeH NMPUPOJIe U TOBCEAHEBHOM KU3HU;
UCII0JIb30BaTh HAYYHbIE METO/Ibl MCCIIEJOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
YHUCIIE T MPOBEPKU THIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HamOOJEe BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHYECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPAILCHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKM Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
4YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN
(bu3nueCcKoil HayKu;

— IIEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSA3aHHBIX C MIPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN
duzukuy;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JAESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJIbTYDBI,

— Ppa3BUTHE Hay4dHOH I0003HATENFHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLUMOHAJIBLHOIO
0J1aronoJIyyus:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TpaHCIOPTE, Ha JIOPOTax, C IEKTPUYECKUM U TEIJIOBBIM OOOPYIAOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hopMHpOBAaHHOCTH HAaBbIKA pe(hICKCUU, TPU3HAHKIE CBOETO MPaBa Ha OLUINOKY
Y TAKOI'O e MpaBa y APYyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:



— AKTUBHOE y4yaCTHME€ B pPEIICHWU NPAaKTHUYECKHUX 3anady (B paMKax CEMbH,
0o0pa3oBaTeNbHOM  OpraHW3alli, TrOpoJia, Kpasi) TEXHOJOTHYECKOH U
COLIMAJIbHON HANPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3NYECKUX 3HAHUH;
— UHTEpeC K MPAKTHUECKOMY M3YUEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

— OpHUEHTALlUd Ha NMpPUMEHEHHE (U3MYECKUX 3HAHMW JJI pelIeHMs 3aJ1ad B
o0JacTh OKpy’Karolled Ccpenbl, [UIAHUPOBAaHUS IOCTYNKOB M OLEHKH MX
BO3MOKHBIX ITOCJIEACTBUN 11 OKPYKAIOIIEH CPEJIbl;

— OCO3HaHME TIJI00aJbHOIO XapaKTepa SKOJIOIMUYECKHUX IMpoOJieM M MyTed uX
peuIcHus;

8) amanTanum Kk M3MEHAIOIIMMCH YCJOBHMAM COLMATBHOM M NPHPOIHON
cpeabl:

— IOTPEOHOCTh BO B3aUMOJEWCTBUU IIPU BBIIIOJIHEHUU HCCIECJOBAaHUN U
IPOEKTOB (PU3UYECKOM HANPABIEHHOCTH, OTKPBITOCTh ONBITY W 3HAaHUAM
IPYTuXx;

— IIOBBIIICHUE YPOBHA CBOEW KOMIIETEHTHOCTH Ye€pe3 IPAKTHYECKYIO
NEeSATENBHOCTD;

— OoTpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOpMyIUpOBaTh
UJIeH, IOHITHS, TUIIOTE3bI O (PU3HUUECKUX O0BEKTaX U SBICHUSIX;

— OCO3HaHMe 1e(pUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JacTH
(1)5637197

— TUIAHUPOBAHUE CBOETO PAa3BUTHS B MPHOOPETEHUH HOBBIX (PUIUYECKUX
3HAHUM;

— CTPEMIICHHE AHAJIM3UPOBATH U BBISABIIATH B3aUMOCBSI3U IPUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKAa CBOMX JEHCTBUM C Y4YETOM BIMSHHS Ha OKPYXAIOLIYK Cpendy,
BO3MO’KHBIX INTI0OAJIbHBIX MOCIEICTBUN.

METANIPEIMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUs NpOorpaMMsbl 1o (PU3MKe Ha YpOBHE OCHOBHOT'O OOIIETO

oOpazoBanusi y oOyuvaromerocss OyayT CcQOpPMUPOBaHbI MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIC  Yy4eOHBbIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YUeOHbIC ICHCTBHSI.

Ilo3naBaTeabHBbIC YHUBEPCAIbHbIEC YUeOHbIE el CTBUA

Ba3oBble Jjornueckue JeicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUN );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NMPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NYECKUX
SIBJIEHUI U IIPOLIECCOB, JAEJIaTh BBIBOBI C UCIIOJIB30BAHUEM JETYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBbIIBUraThb T'MIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BHIOMPATH CIIOCO0 perieHns yueOHON PU3ndecKkoii 3a1aun
(cpaBHEHHME HECKOJBKHX BApUAaHTOB pEIICHHs, BBIOOp Haubosee
HOJXOJAIIETO ¢ yYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT MO3HAHMS,
IPOBOAUTD IO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
¢u3nyecKuii SKCHEPHUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIHIo,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAaHUS HIIM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBHIBOJBI TIO PE3yIbTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

POTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOWCKE U
orbope MH(OPMAIMK WM JAHHBIX C Y4ETOM MPEIJIOKCHHON Yy4eOHOM
dbu3ndecKoii 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABIICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpPMYy  TPEACTABICHHUS
UHpOpPMAIIMM M WUIIOCTPUPOBATh pelIacMble 3aJa4dl  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U MX KOMOWHAIIASMH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadOopaTOPHBIX
padoT M MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKAaeMO TEMbI U
BBICKA3bIBAaTh HJICH, HAIlCJICHHbIC HA DEIICHHE 3aJauyd U IO KaHHe
0J1arokeaTeaILHOCTH OOIICHUS,



COTOCTABJISAITh CBOU CYXIEHHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4YUe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NyOJIMYHO MPEACTABIATH PE3YNIbTAThl BHIIOJHEHHOTO (PU3UYECKOTO OIbITA
(9KCIIepUMEHTA, UCCIIC0BAHUS, IPOEKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUIYaIbHOU
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

NPUHUMATH 1IeJTH COBMECTHOW JIeSATEIbHOCTH, OPTaHU30BBIBATh NEHCTBUA
no e€ JOCTIKEHHUIO: paclpeiesaTb pOJiH, OOCYXKIaTh TMPOLECCHl U
pe3yJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;
BBITMIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HampaBJICHUIO U KOOPJIUHUPYS CBOU JACUCTBUS C IPYTUMH YICHAMU
KOMAaH/IbI;

OLIEHMBATh KAa4e€CTBO CBOETO BKJIaZa B OOMIMK MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YYeOHbIe 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTyalMsIX, TPEOYHOLINX
JUIs pelieHus (pU3NUECKUX 3HaAHUi;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYyaJdbHOE, MPHUHSATHE pEIICHUS B TpyMIe, NPUHATHE pEHICHUN
rpyIIon);

CaMOCTOSITEJIBHO COCTABJIATh AITOPUTM pEIICHUs (PU3NUECKON 3a1aul WIH
IUTaHAa MCCIIEJOBAHUSA C Y4YETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraeMble BapUaHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IjiaH €€ u3MEeHEeHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTUXKEHHUS)  Ppe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JAEATEILHOCTh (B TOM YHUCIIE B XOJ BBIOJIHEHUS
bu3MYeCKOro HMCCIEAOBaHWS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, M3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIN U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JPYTOro 4eJ0oBeKa B XOJI€ CIIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTHUKY JAPYTOro;



npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEHICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IHPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUMHUIBI (DU3UISCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
cua, nedopmarus (ynpyras, MJIacTUYECcKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE IBIKCHHUE YACTHUIl BEIIECTBA,
PaBHOMEPHOE  JIBDKEHUE, HEPAaBHOMEPHOE  JBWIKECHHE, HHEPLMUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpallleHHUs], IIepe/iada JaBICHUs TBEPABIMU TEJIAMH, )KUJIKOCTSIMU U Ta3aMH,
aTMOC(epHOE [aBJICHHWE, IUIABaHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
SHEPIruM) MO ONHUCAHUIO WX XapPaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUTUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUA B
OKpY’)KaloleM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MpPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTAMHU B >KMBOM U HEXKUBOU
NPUPOJIE, NEUCTBUE CWIBI TPEHUS B MPUPOAEC W TEXHUKE, BIIHUSHUE
aTMOC(EPHOro J1aBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, phluaru B
TeJIe 4eJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHIA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBICHUS, UCIIOIB3YS
bu3nuecKue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOpOCTb, CPEIIHSISI CKOPOCTh, CHJIa YIIPYIOCTH, CHJIA TSKECTH, BEC TEIA,
CuJjia TpEHHsl, JaBlieHue (TBEPAOTO Tea, )KUJIKOCTH, T'a3a), BRITAIKMBAIOIIAS
cuia, MeXaHW4eckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOd(POUIIMEHT TMOJE3HOr0 JEeUCTBUA MEXaHU3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHAST DHEPTUsl), TMPH OMUCAHUMU TMPABWIHHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCTIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €UHULIBI
bU3NYeCKUX BEIMYMH, HAXOAWTHh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYWHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJIUYNH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U TPOLECCHI,
UCIIOJB3Yys MpaBUJia CJIOKEHHS CWII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiyara (6510ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
DHEPrUM, NPU H3TOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH (pU3MUECKHE SBJICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICJCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(opMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCIIOBUS 33/1a4 3aIIUCBIBATH KPATKOE YCIOBUE, MOJICTABIATh (PUINUECKHUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PAcUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
NOJTy4YeHHOM (PU3NUECKON BEIMYMHBI,

pacrno3HaBaTb MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpU HOMOUIU
(u3NYECKUX METOOB, B OIMCAaHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTEZY ), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYyYECHHBIN
pe3ynbTaT, HaxOJIUTh OIIMOKM B XOJE OIBITA, JENaTh BBIBOJBI IO €ro
pe3ynbTaram;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(u3nYECKUX CBOUCTB TeN: (POPMYINPOBATH IIPOBEPSIEMBIE ITPEAITIOIOKEHHUS,
coOuparh yCTaHOBKY U3 MPEAJIOKEHHOTO0 000pyA0BaHNs, 3aUCHIBATh X0/
ombITa ¥ (HOPMYIHPOBATH BHIBOIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MaccChl Tela,
0o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upoOBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HMUECKON BETUYHMHBI OT
JIPYrofl C HCIIOJNB30BAHMEM IMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PABHOMEPHO ABMXKYILErOCs TENa OT BPEMEHU JIBU)KCHMS TeJla, CUJIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CWJIBI TPEHMS OT IUIOIIAANA CONPUKOCHOBEHMS TEJI, CUJIbI
YOPYroCTU OT YUIMHEHUS MPY>KUHbBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHON YacTH Teja U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU Te€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUU
IUTaBaHMsSI TeJl, YCIOBHUM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcoOOUpaThb YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DM3MUECKUX BEJIHMYMH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JEJaTh BBIBOJABI M0 pe3yJbTaTaMm
UCCIIC/I0BAHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOIbKEHUs, TaBJICHHUE
BO3/1yXa, BBITAIKMBAIOLIAS CUJA, JEHCTBYIOLIash Ha TMOTPYXKEHHOE B
KHUIKOCTh  TeJNO, KOIPQPHUIMEHT TOJE3HOro  JACHCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAys MPEII0KEHHOM MHCTPYKIUH: TPHU BBITOJIHEHUU
U3MEpPEHHl coOupaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYCHHUE NCKOMOM BEJIUYUHEI;

co0uII01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/TI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETpP, COOOINAIOIINECs COCYAbl, OapoMeTp,
phIYar, NOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHusi (B TOM YHUCIIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTOJIb3YsI 3HAHUS
0 CBOMCTBaX (pU3MUECKUX SABJICHUN U HEOOXOAUMBbIE (PU3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  NpHUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
IPAKTUYECKOrO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0€30MacHOCTU MPH OOpallleHuH ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAaHEHHs 3I0POBbsI U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKaIoIleH cpesie;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMaLIHIO, KOTOpasl SBJISIETCS MPOTHBOPEUMBOM HIM MOXKET OBITh
HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUHN YU€OHBIX 3a/laHUil HAYYHO--TIOMYJISPHYIO
auTepaTypy GU3MUECKOTro COAEpKaHus, CIIPaBOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu VHrepHer, BiameTh nNpuéMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPkKAHUS, B TOM



qyucIie myOoJuyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
Y4€OHBIX UCCIEAOBAHUM, MIPU 3TOM IPaMOTHO HCMOJIb30BAaTh W3yUYCHHBIM
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIICHUE
MPE3CHTALIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpenesTh
00S13aHHOCTH B TPYyNIlE B COOTBETCTBHUU C TOCTABJICHHBIMHU 3aJlayaMH,
CJICIWUTh 34 BBIIOJHCHUEM IUUIAHA JCHUCTBUM, aJIeKBATHO OLICHUBAaTh
COOCTBEHHBIM  BKJAJ B  JICATENBHOCTh  TPYNIbl,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUaIOIIUXCSl YMEHUM:

UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIINYECKUE U
amop(Hble Tela, HACBILEHHBIH W HEHACBHIIIEHHBIN Map, BIIAXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUTAaTEb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsij, ANEKTPUUECKOE M0JIe, TPOBOTHUKU
U TURJIEKTPUKH, TOCTOSHHBIN 3IEKTPUUYECKUN TOK, MArHUTHOE T0JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHUE, KAWIISPHbBIE SIBICHUS, HCIIAPEHUE,
KOHJICHCAllMs, IIJIaBICHHUE, KpUCTaM3auusa (OTBEpJEBaHUE), KUIICHUE,
TeruIonepesaya (TEerIoNpOBOJHOCTb, KOHBEKLUA, U3ITyYEHHUE),
AIIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JISI HA MIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIHS)
[0 OINHUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpY)KaloIlleM MHpE, B TOM YHCIE€ (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSHXKEHHWE U KalWULIpHbIE SBJICHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emJiu, Apei ¢ MoJIr0CcoB, POJIb MArHUTHOTO TOJIS JUIs )KU3HU Ha 3eMile,
NOJIIPHOE CHUSHUE, TMPH 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PU3UUYECKUX
SIBIICHU;

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NYECKUE SIBJICHMS, UCIIONIb3YS
(¢u3nyecKkue BEIMUYMHBI (TEMIEpAaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOThI, yJedbHas TEIJIOEMKOCTh BELIECTBAa, YJAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHas TEIIoTa MapooOpa3oBaHuUsl, yJENbHAs TEIJIOTa
CrOpaHMsl TOIUIMBA, KO3(PPHUIMEHT TOJIE3HOTO JEHCTBUS TEIIOBOU
MAIIMHbI, OTHOCUTEbHAS BIAXXHOCTh BO3/IyXa, ANEKTPUUYECKUH 3apsi, CUIa
TOKa, DJIEKTPUYECKOE HaNpsDKEHHE, CONPOTUBIEHUE IMPOBOJHUKA,
yZIeJIbHOE COMPOTHUBJICHUE BEIIECTBA, pa00Ta U MOILIHOCTH AJIEKTPUUECKOTO
TOKa), NpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICH
UCIOJIb3YEMBIX BEJTUYHMH, 0003HAYEHUS U €IUHUIIBI PU3NUECKUX BEIUYMH,
HaXOJUTh (DOPMYJIbI, CBSI3BIBAIONIME JIaHHYIO (DU3UYECKYIO BEJIMYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpadUKyd H3yUYEHHBIX 3aBUCHUMOCTEH
(bU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA TeNl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3YSl OCHOBHBIE MMOJIOKEHUS MOJIEKYJISPHO--KHHETUYECKOW TEOpHUU
CTPOCHHUSI BEIIECTBA, MPUHIIMI CYINEPIO3ULIUU TMOJel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsijia, 3akoH OMa J1J1sl yyacTKa Ienu, 3aKOH
Jxoyns—JleHua, 3aKoH COXpaHEHUS YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3alIMCHIBATh €70 MaTEMaTHUYECKOE BhIPAKECHHE;
OOBSACHATH (PU3NYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 |—2 JOrn4ecKux
IIaroB ¢ Omopod Ha |—2 U3yYeHHBIX CBOWCTBA (DU3UUECKUX SIBICHUM,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud B 2—3 JEHUCTBUS, MCIOJIb3YSd 3aKOHbl WU
dbopmyIbl, CBs3bIBatONIME (PU3WYECKHE BEIUYMHBI: HA OCHOBE aHaJIM3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe i €€ pelIeHHs, MPOBOAUTH pPAacu€Thl W CPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYHHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3NYECKUX METO/OB, MCIOJIb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE MPEIINOJOKEHUE, OICHUBATh MPABWIBHOCTh IOPSJIKA
IPOBEJICHUS MCCIIE0BaHNS, 1€TIaTh BBIBOIBL;

OPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3MYECKUX SBJICHUA WIU
(bu3MYecKUX CBOMCTB Tel (KanWUIIpHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/[yXa OT ero o0béMa, TeMIrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MPU M3IYYECHHH OT I1BETa H3JIydarolle (MOoronaroiiei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUS BOJABI OT TEMIIEPaTyphl >KUJIKOCTU U
wiomwaa €€ TMOBEPXHOCTH, OHJIEKTpHU3alUs TeJl W B3auMOJCHCTBUE
AIEKTPUUECKUX 3apsi/ioB, B3aUMOJICUCTBUE TMOCTOSIHHBIX MAarHUTOB,
BU3yalM3allsl MarHUTHBIX TOJEeH TIOCTOSHHBIX MAarHUTOB, JEUCTBUS



MarHUTHOIO MOJs HAa IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMYyIUpOBATH
IpoBepsieMble MPEANOI0KEHHS, COOMPATh YCTAHOBKY M3 MPENI0KEHHOTO
000py/10BaHus, ONUCHIBAThH XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOM BIIAJKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSIKEHHUS C HCIOJIb30BAHHEM AHAJIOTOBBIX
npuOOpOB M JAaTUYMKOB (PU3UUYECKUX BEIMUYHH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
Opyrol ¢  UCHOJIb30BAaHUEM  NPAMBIX HM3MEPEHUN  (3aBUCHMOCTD
CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBL, IUIOAAM IOIEPEYHOro
CEYEHUS U YAEIBHOIO CONMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANpsDKECHUS Ha  INPOBOJHUKE,
UCCJIEIOBAHUE IIOCIEAOBATENIBHOIO M IAPAJUICIBHOTO  COCAUHEHUHN
IPOBOJHMUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY U
BBIMOJIHATh WM3MEPEHUs, CJlenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl HOJYYEHHOM 3aBUCUMOCTH B BHJIE TaOIHI U TpadUKOB, 1eTaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIEeI0BAHNUS;

IPOBOJNTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEILIECTBa, CONPOTUBICHUE MPOBOJHMKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIIEPUMEHTAJIbHYK) YCTaHOBKY, CJIENys NPEIJIOKEHHON WHCTPYKLIHH, U
BBIYMCIIATH 3HAYCHUE BEIIMYNHBI;

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPONCTB C ONIOPOM Ha UX OMHUCAHMSI (B TOM YHUCIIE: CUCTEMA
OTOIUIEHHUS IOMOB, TUTPOMETP, IIapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJICKTPUYECKOM DHEPIrUH, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), AEKTPUYECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, JJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOWCTBAX (PUBMUECKUX SIBICHUM U HEOOXOIHUMBbIE
(u3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (>KMJIKOCTHBIA TEPMOMETD,
TEPMOC, IICUXPOMETP, TUIPOMETpP, IBHUraTelb BHYTPEHHEIO CrOpaHusd,
DJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUECKUX ILEenel ¢
IIOCJIEIOBATEIbHBIM U NTAPAJUIEIBHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHUSI 3JIEMEHTOB IEKTPUUECKUX LIETICH;



NPUBOAUTh  NpUMEPHl  (HAXOAWUTH HWHPOpPMAIMIO O  TpUMepax)
NPaKTUYECKOTO WCMOIb30BaHUS (U3NYECKUX 3HAHUA B ITOBCEIHEBHOM
XKU3HU U1 obecrieueHus: 0€30MacHOCTU MPH O0pallleHuH ¢ MpUudopamMu u
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS U COOJIIOJICHUSI HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

OCYILIECTBIIATh TIOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUS B
HHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W MyTEM CpaBHEHHSA
JIOTIOJTHUTEIHHBIX HUCTOYHUKOB BBIICTIATH HH(POPMAIIHIO, KOTOpast SBISETCS
IPOTUBOPEUNBON MJITH MOXKET OBITh HEOCTOBEPHOIA;

UCTIONIb30BaTh MPH BHITIOJHEHUHN YUIEOHBIX 3a/IaHUi HAYIHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOTO COACpPKAHMUs, CIIPABOYHBIC MAaTEPUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh nUpuEMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3UUECKOTO
COJICpKAHHUS, B TOM YUCJIC ITyOITMYHO MPEJICTABIISATE PE3YIIbTAThI IPOSKTHOM
WY MCCIIEIOBATEIBCKON IS TEIILHOCTH, TIPY STOM IPAMOTHO UCIIOTIB30BATh
W3YYCHHBIM TIOHATUMHBIM ammapar Kypca (HU3MKH, COMPOBOXKIAThH
BBICTYIUICHHUE TTPE3CHTAIIHCIH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHHNA (DU3HUYECKHIX
IPOIIECCOB paclpenesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]Ja4aMHM, CJICIUTh 32 BBIMOJTHCHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIad B
JIESITEIIbHOCTh TPYIIIIBI, BRICTPaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3peniaTb KOH(PINKTHL.

K xonIty 00yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCSl YMEHUH:

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBUKEHHUS, Ae(opmarius
(ympyrasi, MjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, HEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIa
AIIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JalbHO30PKOCTD,
CHEKTPbl UCIYCKAaHUS U TOTJIOUICHHUS, anb(a-, 0eTa- U raMMa-u3IydeHus,
U30TOIIbI, SIICPHAS DHEPIETHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJIEHUE TeJ, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE ABMKEHHE (3aTyXaromniue u
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEMHOE paclIpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, M0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CHEKTP M CJOXXEHHE CHEKTPaJIbHbIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3TTYy4YEHUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaThb IPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpy)XarolieM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUS B IPUPOLE:
IPUIUBBI U OTIUBBI, IBHKEHUE Tu1aHeT COTHEUYHOM CUCTEMBI, PEAKTUBHOE
JIBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SIBJIECHUSI B NMPUPOAE, OMOJOTMYECKOE AEMCTBHE BHUIUMOTO,
yIbTPapUOIETOBOTO M PEHTITEHOBCKOTO H3JIY4YEHHH, €CTeCTBEHHBIH
pazvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJUOaKTHBHOE H3Iy4YCHHE
OPUPOJHBIX MMHEPAJIOB, JCHCTBUE pPAJMOAKTUBHBIX H3IIyYeHUH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (IPU3HAKH) (PU3NYECKUX
SIBIICHU;

OIHCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SBICHHUS, UCIIONIb3YS
(¢u3znueckue BEIWYMHBI (CpEeOHSAsI M MIHOBEHHas CKOPOCTh Tena IIpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpEeMElIeHHUE, IMyThb, YIJIOBas
CKOPOCTb, CHJIa TPEHHMs, CuUja YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMajJeHUs, BEC Teja, HUMIYJIbC Teja, WMITYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUATbHAas SHEPrusl Tena,
NOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHASI SHEPTUs CHKATOU
IPYKUHBI, KHHETUYECKasi SHEPI UL, TIOJIHASI MEXaHUYECKasi SHEPT U, IEPUOJT
U 4YacToTa KojeOaHul, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, IOKa3aTelb NPEJOMJICHUS Cpelbl), NpU OMHCAHUU
IPAaBWJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICT HCIOJBb3YEMBIX BEJIUYUH,
0003HauUeHUA W €AMHMIBI (PU3MYECKUX BEJIMYUH, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHMUS,
IOPUHLMII CYNEPHO3ULUN CWJI, NPUHLUUI OTHOCUTENbHOCTH [anunes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJIbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO M MacCCOBOTO YHCEI



IpU SACPHBIX PEAKIHSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHUE;

OOBSACHATH (U3MYECKHE MPOLECChl U CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IIaroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOMCTBA (DHU3UUECKUX SIBICHU,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3aa41 (OIUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3UUECKHE BEIUYMHBL: HA
OCHOBE aHaJM3a yCJIOBUS 33[]a4M 3aIUChIBATh KPATKOE YCIOBUE, BBISIBIIATD
HEJOCTAIONINE WM U30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pacu€Thl M  OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUYEHUS! (PU3NYECKOMN BETNUMHBI;
pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh IMpPU HNOMOUIU
($u3NYECKUX METO/OB, MCIOJb3Ys] OMUCAHHE HCCIEOBAaHUS, BbBIICIATDH
IpOBEPSIEMOE MPEIINONOKEHUE, OICHUBATh MPABWIBHOCTh MOPSJIKA
NPOBEJCHUS  HMCCIECAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
¢usznyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCUMOCTb MNEpHOAa KOJEOAHUN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHWM, MPSIMOJIMHENHOE paclpOCTPAHEHNUE CBETA,
pa3ioKeHUe OENoro CBeTa B CIEKTP, U3YyUYEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JAUH3€e, HAOII0JEHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB H3IYUYCHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa
000pyI0BaHusl, ONMCHIBATh XOJI OTBITA U €T0 PEe3yIbTaThl, POPMYITUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpenHee 3Ha4YeHHE U3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp cmoco0a U3MEpEeHUs
(M3MepUTEIILHOTO IPUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD TyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBW)XXEHMM 0€3 HadaJbHOM CKOpPOCTH, IE€puoJa
KoJIe0aHUN MaTeMaTU4EeCKOro MAasiTHUKA OT JJIMHBl HUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yIja MaJeHUs U yria MpeIoMIIEHHs] OT yIia
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh



YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM  3aBHCHUMOCTH
bu3NYeCKuX BETWYMH B BUJIEC TaONHII U TPpadUKOB, IETIaTh BBIBOILI IO
pe3yapTaTaM HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb U YCKOpPEHHUE TeJla TPU PABHOYCKOPEHHOM JBUKEHUU, YCKOPEHUE
CBOOOJHOTO TAaJEHUs, >KECTKOCTh MPY>KUHBL, KOIPPUIUEHT TPEHUS
CKOJIbKEHUS, MeXaHudeckass padoTa UM MOUIHOCTh, YacTOTa U TMEpPUOJ
KOJIEOaHWIT MaTeMaTU4eCKOT0 M MPY>KMHHOTO MAasiTHUKOB, ONTHYECKas
cuia coOuparolied JMH3bI, PaAUOAKTUBHBIM  (OH): IUIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTANbHYIO YCTAHOBKY W BBINOIHATH
U3MEpEHUs, CleAysl MPEeNOKEHHOW HHCTPYKLHU, BBIUYUCIATH 3HAUCHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOJIyYCHHbIE PE3yJIbTaThl C YUETOM 3aJaHHOU
IIOIPEITHOCTHA U3MEPEHUN;

coOJro1aTh MpaBuUiia TEXHUKHU 0€30MAaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHUEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QU3NYECKUX MOJEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, [JTaHETapHask MOJIE/Ib aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO f]Ipa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HU3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHCAHHUA (B TOM YHUCIE:
CIIUJOMETp, JaTYUKU TOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHsS, pPAKeTa,
9XOJIOT, OYKH, Mepuckorn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHOJb3ysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOLECCOB MPU
pelieHur  Y4eOHO--TIPAKTUYECKUX 3a7ad, ONTUYECKUE CXEMBbI JUIA
MOCTPOCHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U cOOMparouiei TMH3e;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOMN
JKU3HU Il oOecrieueHrss 6€301acHOCTH MpU oOpalleHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHS 310POBbS U COOJIIO/ICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH CpeIE;

OCYLIECTBJSATh MOUCK MHpOpMau  (U3UYECKOTO COACpKAHUSA B
HuTepHeTe, caMoCcTOATENBHO (POPMYIIHUPYSI MOUCKOBBIN 3ampoCc, HAXOIUTh
NyTH ONPEACIICHUs IOCTOBEPHOCTU MOJTYYEHHOM MHPOpPMAIIUU Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIONIOJTHUTENIbHBIX UCTOYHUKOB,;



WCIIOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUN HAyIHO--TIOMYJISIPHYIO
JIUTEPATYPy HU3UIECKOTO COJICPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu MHTepHeT, BiIaAeTh NpUEMAMU KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHusd UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(OpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJCp KaHMS,
myOJUYHO TPENICTABIISATh PE3YIbTAaThl TPOCKTHOM WIIA MCCIICIOBATEIHCKON
NEATENIbBHOCTH, IIPU 3TOM TPaMOTHO  MCIIOJIb30BATh  WM3YyYECHHBIN
NOHATUUHBIN anmapar u3y4yaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUICHWE TIpe3eHTalued ¢ y4ETOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie I[IpakTHyeckne
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoTsI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
Bbu6nmuoreka [JOK
1.1 ®dusnka - HayKa o ole 2
HBHKa - HayKa o TIpHpOZL https://m.edsoo.ru/7f416194
1.2 duznyeckre BETHINHEI 2 1 bubmmnorera [IOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIA METO ITIO3HAHUS 2 bubmmorexa [IOK
’ v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHHE BetecTba https://m.edsoo.ru/7f416194
27 JIBr>KeHUE 1 B3aUMOJICVICTBHE YaCTHI] 5 1 bubnnorexka HOK
' BELIECTBA https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 Arpera € COCTO elecTBa 2
fperaTHet TOAHITL BEIIECTB https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBae TeJ
bu6mmoreka [IOK
3.1 M 3
CXAMHIHCECKOC ABIDREIIE https://m.edsoo.ru/7f416194
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Bbu6nmuoreka [JOK

3.2 n 4
HEpIHA, Maced, TIOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. B 14
fia. BB et https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubmmoreka [JOK
’ TeJlaMHM, )KUJIKOCTSIMU U ra3zaMu https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
4.2 JlaBiere K KoCTH > https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
4.3 A 6
TMOChEpHOE faBIeHue https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTU U Ta3a Ha IOTPYyKEHHOE 7 bubmmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Pabora 1 MOIIHOCTB. JHEPTUs
Bbu6nmuoreka [JOK
> Pabora i momeoCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 bubmorexa [TOK
https://m.edsoo.ru/7f416194
5.3 Mexanuyeckasi SHEPTUS 4 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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8 KUIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
’ P - https://m.edsoo.ru/7f4181¢ce
bubmunoreka LIOK
1.2 T 20 1 4
CTUIOBBIC HPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 27
Pa3nes 2. DiekTpryeckne 1 MArHUTHBIE SIBJICHUS
)1 DIIEeKTpHUYECKHE 3apsiabl. 3apsyKEHHBIE TEIa 7 bubmmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmoreka [JOK
2.2 IToCTOAHHBIN JIEKTPUUYECKUIN TOK 22 2 5 hitps://m.cdsoo.ru/ 74181 ce
2.3 MarHuTHbIE SIBIICHUS 6 1 1 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHA HHAYIKILHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 10
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HanmeHnoBanue pa3aeoB U TeM nudpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICeHUS
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €T0 10 bubmunoreka LIOK
’ OIIMCaHUsI https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 5 20 1 1
SauMozencTRHe Tel https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
1.3 3 10
AKOHBL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue K0Je0aHUs M BOJHBI
Bbubmunoreka LIOK
2.1 M o 7 1
CXQHUHCCKHE KOTCOaHIA https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
2.2 MexaHnueckne Bo .3 8 1
NXAHITICCKHC BOTIHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pazgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI

31 DIIEKTPOMAarHuTHOE MOJE U 6 | 1 bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3gen 4. CBeToBLI€ IBJIEHUSA
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bubmunoreka LIOK

4.1 3 6
AKOHBI paclipOCTpaHCHHUA cheta https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JI (§] 6
HH3BLH OTITHHCCKHE TPHOOPET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4. P
3 aznokeHue O6eIoro cBera B CIEKTP 3 hitps://m.cdsoo.r/7f4 1adat
Hroro no pazneny 15
Pa3znea 5. KBanToBbIe IBJeHUSA
5.1 HcmyckaHue u IOTJIONIEHUE CBETA AaTOMOM 4 bubmmorexa [OK
’ Y Hl https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2
> CTpoeuue aTomHOro spa 6 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
. s
>3 /ICPHPIC peariin 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pasznen 6. [loBTOpUTEILHO-0000 1A MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 bu6nuorexa [IOK
’ Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

o ®dusuka: 7-i Kiacc: 6a30BbIM YPOBEHb: YueOHUK, 7 kiacc/ [lephlkun
N.M., UBanoB A.W., «M3narensctBo «IIpocBemenue»

o ®wusmka: 8-if kimacc: 0a30BBIN YPOBEHb: YUeOHHK, 8 Kitacc/ [lephimkua
N.M., UBanoB A.U., «M3narensctBO «IIpocBemenune»

o @usuka, 9 kiacc/ Ileppikun A.B., I'yrauk E.M. O61ectBo ¢

OTPaHUYECHHOU OTBETCTBEHHOCTHIO «[PODAY.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Kamernkuii C.E., Opexos B.I1. Meroauka pemienust 3a7a4 1o Gu3nKe B CPEIHEH

mkoiie. M. 1971

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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