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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeNbHOW MNpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

Copepxanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (opMuUpOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAIOIIMXCS U OpPraHU3alMI0 U3YYEHUS
¢u3MKN Ha JAESITENbHOCTHON OcHOBe. B mporpamme mo Qusuke y4uTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM 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
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3Y4YEHUs TEeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroUuXCsl.

[IporpaMma mo Qusuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBbI 10 y4eOHOMY IIpeIMETY.

®du3urka SBISIETCS CUCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH,
M3y4yaeMbIX XUMHUEHN, OMOJI0THEN, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPeIOoCTaBisgeT Haubosee siCHbIC
o0pa3ipl MPUMEHEHUSI HayYHOTO METOJIa MO3HAHUS, TO €CTh CIOco0a MOJIy4YeHHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpHa U3 TJaBHBIX 3a/lay (PU3MYECKOro oOpa3oBaHUsI B CTPYKType OOIIero
o0pa3zoBaHus COCTOMT B (hOPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe Y 00y4yaronuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoOiaraeT OBJAJECHUE
CIENYIOIMMUA KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIUMH E€CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JaHHbBIE M  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJIsl TOJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
onpezaenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®exepanuu, peamru3yrOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pElICHUEM



Komnernn Munucrepcra npocsemenus Poccuiickoit @enepannu (MpoTOKoJI OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC ITO3HAHUS M (DOPMHUPOBAHKE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pPe3y/IbTaTa H3y4eHHUsI OCHOB
CTpOCHHS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKU;
(GopMUpOBaHHE TPEJCTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (PU3UKOM, MOJArOTOBKA K
JabHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX TIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHue 3HAHUW O JTUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOTyUYEeHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEUICHUs MPOCTEHINMX pacu€THBIX 3aJady C
UCTIOJIb30BAHNEM duznueckux MoO/IeIeH, TBOPYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOJIHBIC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble paOOTBI U ADKCHEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3NIECKOTO CONepKaHUS,
BKJItOUYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

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

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

o0pazoBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B He/IeN0), B 8
KJacce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 yaca (3 yaca B Henelo).

[Ipennaraemslii B mporpaMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTeNb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHAYAIBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CIUCcKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpearaéMplx B pamMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mkKe.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pasznen 1. ®usuka u e€ poab B IO3HAHUM OKPYKAKOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocTs u3mepennit. MexxayHapoHasi CUCTeMa €MHHII.

Kak ¢wusuka wu gapyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOIY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmomaemoro siBieHus. Onucanue GU3NIEeCKUX SBICHHUM C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHI U MPoLEypa MPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl K3MEPUTEIBHOTO MpUoopa.
2. N3mepenune pacCTOAHUN.
3. H3mepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX Tel.
5. M3mepenue Ttemrieparypbl MpU NOMOIIM KHAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOECHNH BelIeCTBA.

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

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe nBuxenue, nuddysus. BzammomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpUCTaITMYeCKnX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbhIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUSI.



2. Habmonenue nuddysun.
3. HaGmonenue  siBneHUN,  OOBSACHSIOMIUXCS  MPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAHUEM

dboTorpadmuii).
2. OnpIThI IO HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpefiHssi CKOPOCTh NMPU HEPABHOMEPHOM ABUKEHHHM. Pacuér myTtu u
BPEMEHU JBUKECHUS.
SBnenne uHepuMM. 3aKOH HMHEPLUUHU. B3auMoaelcTBHE Tell KAaK NpPUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCcTh BemecTBa. CBSI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIE
00BbEMa BelecTBa.
Cuna Kak XapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoi. PaBHozeicTByromas cwi. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUpOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTOo JIBHXKEHHUS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HallpaBJIEHHBIX 110 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKaA B XKUIAKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbKEHHUS Opycka WM IIapuKa Mo
HaKJIOHHOU IIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO TENA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacTsDKEHUA (AedopMaliim)
MPY>KUHBI OT MIPUII0KEHHON CUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIKNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCSI TOBEPXHOCTEM.

Pasznen 4. /laBjieHue TBEPABIX TeJl, JKUIKOCTEH 1 ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS ra3a OT o0BEma, TemmepaTyphl. llepemaua naBieHuUs
TBEPBIMUA TEJAMU, KUJAKOCTSIMU U Ta3zamMu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOMHBI. [ 'mMapocraThyeckuid
napajaokc. Coobuiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
Bo3aymHONW obosouku 3emau. Onbit Toppuuermnmu. M3mepenue armocdepHOro
JaBJEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U3MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlelicTBre XKUIAKOCTU U ra3a Ha MNOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBieHUs )KUIKOCTBIO U Ta30M.
Coolmiaromuecs cocyabl.
['mppaBnuyeckuii mpecc.
[IposiBnenune neicTBrst aTMOC(PEPHOTO JTABICHUS.
3aBUCUMOCTH BBITAIKHBAIOIIEH CHUJTBI OT 00BEMA MOTPYKEHHOM YacTH Tesa
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
8. YCIIOBUE IJIaBaHUSA TEJI: IUIABAHKUE WIIU OTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIECHUS TIJIOTHOCTEN TENIA U JKUJIKOCTH.
Jlabopamopnsie padomul u onsimel.
1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJIKOCTh YaCTH TeJa.
2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEoO,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO0
B JKMJKOCTH, OT MAacChl Tea.
4. OnbITBl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YacCTH Te€Ja U OT INIOTHOCTU KUJKOCTH.
5. KoHcTpyupoBanue apeomMerpa UM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpeIeIEHUE €€ IPY30II0ABbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [I[ppumenenue npaBuiia paBHOBECHS pbluara K 0J10Ky. «30J10TOe
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npasmiio» Mexanuku. KI1JI nmpocTteix mexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpalnieHre 0qHOTO BHUIa MEXAHUYECKON SHEPTUM B APYTror. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JBUKEHUU TeJia 10

TOPU30HTATBHON TOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWUISIPHBIE sABJIEHUS. TEnI0BOe paclIupeHUe U CKaTHUe.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHUS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH JHEPTHUU:
TeIIonepeaaya u CoBepiieHue padoTsl. Bubl Terionepeaaun: TeIIonpoBOHOCTD,
KOHBEKIIHS, U3JTyYEHHE.

KomnnyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eIIO00OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u konjaeHcanus. Mcmapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOTo
JIaBJICHUS.

BnaxHocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermmoBbix asurarenei KIIJ[ TemnoBoro asuraresns.
TerioBbie ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHS.
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Hab6mronenue nuddysun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaoBoro pacuiupeHus Ted.

M3meHeHne naBieHUs ra3a Mpyd U3MEHEHUH 00bEMa W HArpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenus.

. HaOnmronenne nocTostHCTBA TeMIepaTyphl IPU MIABICHUHU.
13.

Mopenu Teru1oBEIX JBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUs BO3yXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00BbEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHMs BHYTPEHHEH OSHEPrud Telna B pe3ysbTaTe
TeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsAYEHr BOJBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METATUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesnieHue OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonericTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTh CWIJIBI  B3aMMOJAEWUCTBHSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anexTpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTAPHBIN 3JIEKTPUUYECKUIM 3apsil.
Ctrpoenue aroma. IIpoBOJHMKM W JUAJEKTPUKU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
W cTOYHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HAIpPSKEHUE.
ConpoTuBIE€HUE MPOBOJHUKA. Y AEIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH Oma
JU1s yyacTtka nenu. [locnenoBarenbHOe U MapalyIENbHOE COEIUHEHUE POBOJHUKOB.

PaGora u MomHOCTH »3yeKTpuueckoro Toka. 3akoH J[[xoymns—JleHua.
DReKTpUYEeCcKre IIeNu U MOTPEOUTETN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mone 3eMJIM W €ro 3Ha4YeHWe Uil KU3HU Ha 3emiie. OnbIT
Opcrena. MarauTHOE 10Ji€ NEKTPUUYECKOro TOKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[eiiCTBHE MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
IIOCTOSIHHOTO  TOKa. MCronp30BaHWE DIEKTPOJABUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX ¥ Ha TPAHCIIOPTE.

OnbiTel @apanes. SIBneHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBumno Jlenua.
DneKTporeHeparop. CriocoObl  TMOJIy4eHHUS ~ DJICKTPUYECKOH  SHEPIHH.
DIEKTPOCTAHIINYI Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3a1us TEJl.
JIBa pona 3JIEKTPUYECKUX 3apsi0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPSAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIepMETPOM.
. 3MepeHne 3JIeKTpUIECKOro HAPSKEHUS BOJBTMETPOM.
. Peocrar 1 Mmara3suH COnpOTHUBIICHUM.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTHU Pa3/IeJICHUS MOJIOCOB MAarHuTa.
. MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.

W P N U A WD E
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MaruutHoe noje Toka. JJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHOM UHAYKIIHUH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpaBiICHUS HWHIYKIMOHHOTO TOKA OT YCJIOBUM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHHWIO DJEKTPU3AMK Tel WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL SJEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JUDJIEKTPUKH.

COopka u mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHUe CHIIbI TOKA.

H3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
COMNPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIITHE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTHUBIIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAU IONEPEYHOTrO
CEUYEeHHS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHJIBI TOKAa TMPH MapaUieIbHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTHA CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KII/[ HarpeBares.

HccnenoBanre MarHuTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.
N3y4yeHnne MarHuTHOTO TOJIS IIOCTOSTHHBIX MAarHUTOB MPHU UX 00bETMHCHUH
Y pa3AeIICHUN.

HccnenoBanue necTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTh CHJIBI  B3aUMOJEHCTBUSA
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKA U HaPABJICHHSI TOKA B KaTYIIIKE.
W3y4yenune neicTBUS MarHUTHOTO MOJISl HA TIPOBOTHUK C TOKOM.



19. KoHCTpyHpoBaHue u u3yuyeHue paboThl JIEKTPOIBUTATEIS.
20. U3mepenue KIIJ1 35eKTpoABUTaTEIbHOM YCTAHOBKH.
21. OnbITEI 1O  MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCIICIOBAHUE W3MCHECHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.
9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWkeHHE. MarepuanpbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE TMpsiMOsIMHEHOe aBmkeHue. CBoOomHOe
nageHue. OnsITel ['amues.

PaBHoMepHOe aBmkeHHE MO OKpyx)HOcTU. Ileprog m wacroTa obpaieHus.
JlunenHas u yrioBast CKOpoCcTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbptoTroHa. Bropoi#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[IpyHLIMT CynepnO3UIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbXKEHUS, CHUIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenune mianeT BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecomocCTh U neperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynee Tena. M3menenne nvnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsKecTH, yHpyrocTH,
Tperust. CBa3b dHEpruu u pabotel. [loTeHnnanpHast SHEPTUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus ckaTtou npyxunel. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOnroneHue MEXaHMYECKOro JBH)KEHHS T€Ja OTHOCUTENIBHO PAa3HbIX TENl

OTCYETA.
2. CpaBHEHME NyTE€W W TPACKTOPUM NBUKEHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
HaGnronenue nBM>KEHUS Tella MO0 OKPYKHOCTH.



8.
9.

10.
11.
12.
13.
14.
15.
16.

Habmronenrne MexaHU4YECKUX SIBICHUMN, TPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KabuHeTa PU3MKy.

3aBHCHMOCTh YCKOPEHHS Tela OT MAacChl Tejla U JCUCTBYIOLIEH Ha HEro
CHJIBL.

Habmonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TEJl.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUKECHHH.

[lepenaua umirynsca npu B3aMMOAECUCTBUM TEIL.

[IpeoOpa3oBanus SHEPTUU MPHU B3aUMOCHCTBUU TEI.

CoxpaHeHue UMITyJIbCca MPH HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHue MEXaHNYEeCKON SHEPruM MpH CBOOOIHOM MaJICHUU.
CoxpaHeHne MEXaHUYECKOW PHEPTUU NP ABMKEHUH Tea MOJI ACHCTBUEM
OPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pasroHa W JAIBHEHUIIIET0 PaBHOMEPHOTO
JIBUKCHHSI IAPHUKA WITH TEIEKKH.

Omnpenenenrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JIBUKCHUH 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne ko3 duIreHTa TPEHNUS CKOTBKEHUS.

OnpeneneHne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS TP PABHOMEPHOM JIBI)KEHUU TeJa I10
TOPU30HTAILHON MTOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEITOABUKHOTO U TTOBUKHOTO OJIOKOB.

W3ydeHne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3nen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.



KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPHOI,
4acToTa, aMIUINTyJa. MaTeMaTudecKuil U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM JBUKEHHUH.

3aryxatomue — koieOanus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckne BoJHBI. (CBolcTBAa MeXaHHYeCKMX BOJH. [IpogonbHble H
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJIHBI.

3Byk. I'poMKoCcTh 3Byka W BbicoTa TOoHA. OTpaxeHue 3Byka. MHdpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenuwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnrofnenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnpocTpaneHnyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
HaOnronenue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpegeneHre 4YacTOTbl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasiTHUKA.

2. OmnpenesneHue 4acTOTHI U IEpUOAA KOJIeOaHUH MPYy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHHM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOA KOIeOaHUN NPy KUHHOTO MasgTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHui rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MasiTHUKA OT MACChl IPpy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Paznea 10. D1eKTPOMATrHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

OnexTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamopnvie padbomul u onvimeul.
1. W3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOUIBI0 MOOHIBHOTO
TenedoHa.

Pa3nea 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlyasl. Otpaxenue ceta. [Lnockoe
3epKasio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHUs cBeTta. lloliHOe BHyTpeHHEe
oTpaxkeHue cBeTa. Mcrnonab30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xop myuent B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOIIA
u Teneckona. ['na3 kak onrtuyeckas cucrema. biiM30pyKkocTs U 1allbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxenue
CIEKTpaJbHBIX 1IBETOB. Jlucniepcust cBeTa.

Hemoncmpauyuu.

[IpssMOnMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxxeHUM B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue cBera.

OnTuyecKuil CBETOBO/I.

Xona mydeil B coOuparoiieii InH3e.

XoJ Jiyder B paCCEeUBAIOIIEH JIMH3E.

[Tonyuenue n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaens rnasa.

11. PaznosxeHnue 6em1oro cBeTa B CIEKTP.

12. [lomy4yenue 6eoro cBera Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiydya OT YyIJia
naJeHUsl.

2. W3ydeHue xapakTepuUCTHK M300pakeHHUs IpeIMeTa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUS] HA TPAHULIE «BO3yX—CTEKIIOM.

4. Ilomydenue n306paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.
Omnpenenenve (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoei
JIMH3BI.

6. OINBITHI 1O Pa3JI0KEHUIO OENIOro CBETa B CIEKTP.

7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB MpPHU UX HAOJIOJACHHHM 4Yepes3
[[BETOBBIE (DPUIIBTPHI.
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Pa3nen 12. KBanroBble siBJIeHUSA.

OmnbiTel Pezepdpopaa u mimanerapnas mojenb aroma. Mogenb aroma bopa.
Hcnyckanue u norniouenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydenusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro sapa. HW3zortonsl. PaanoakTuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX I€EP.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Slnepnasa sHepreruka. JleMCTBHS pPAAWOAKTUBHBIX M3IIYYCHUW HA KUBBIC
OpTaHU3MBL.

Hemoncmpauyuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BogopoJa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTumka MOHU3UPYIOMINX U3TYyUCHHI.

6. Perucrtpanus nznydeHus: OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOnroneHue CIuIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. M3mepenue pagnoakTuBHOro (PoHa.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOYJIb.

[ToBTOpHUTENHEHO--0000IAONTNIT MOYIb IPEIHA3HAYEH IJIS1 CUCTEMATU3AINN
¥ 0000IIeHNS TPEIMETHOTO COIEP KAHUS U OIBITA ACSITEIbHOCTU, MPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (U3MKH, a TaKKe JJisl MOATOTOBKU K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (U3HKe [Jisi 00ydaroIMXcs, BhIOPABIIUX ATOT
y4eOHBIN MpeIMeET.

[Tpy M3ydeHUM AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB HMCCIEIOBAHUS
SABJICHUN TPUPOABI U TEXHUKH, OBJAJICHUE YMEHHUSIMH OOBSACHATH (PU3UUECKHE
SBJICHUS, IMPUMEHSA INOJIyYCHHbIE 3HAaHWs, peEIIaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIHATBHO AEATEIbHOCTHBIN XapaKTep JAHHOTO pa3ielia pean3yercs 3a
CYET TOTO, YTO 00YYAIOUIUECS BBIMOJIHAIOT 33JjaHusl, B KOTOPBIX UM IMPEJIaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacrno3HaBaTb M HAYyYHO OOBSICHATh
buznyeckue IBJICHUS B OKPY>KAIOILIEH MPUPOE U MOBCEAHEBHOMN KU3HHU;
UCIOJIb30BaTh HAy4YHbIE METOJIbI UCCIETOBAHMS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSACHATh HAyyHble OCHOBBI HamOojee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUECKOTO MCI0JIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIUMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaronierocs OyayT copMUpOBaHbI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN
duzukwy;

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

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

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

— pa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpPEca K HMCCIeI0BATEIbCKON
NEeSATENbHOCTH;

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

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH NpaBHJ O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYZOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hopMHpOBAaHHOCTH HAaBBIKA peIEKCUU, TPU3HAHKIE CBOETO MPaBa Ha OLUINOKY
Y TAKOI'0 XK€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:



e — AaKTUMBHOE ydyaCTHME€ B PEIICHUHM MPAKTHUECKHUX 3anay (B paMKax CEMbH,
0o0pa3oBaTeNbHOM  OpraHW3alli, TrOpoJa, Kpass) TEXHOJOTHMYECKOH U
COLIMAJIbHON HANPaBIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3NYECKUX 3HAHUH;

e — UHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrM4€CKOro BOCIIUTAHUS

e — OpHUEHTAlUs Ha NpPUMEHEHHE (U3MYECKUX 3HAHMW JJI pelIeHMs 3a1ad B
o0JacTh OKpy’Karolled cpenbl, [UIAHUPOBAaHUS IOCTYIIKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e — OCO3HaHME TIJI00AJIBHOIO XapaKTepa SKOJIOIMYECKHUX IMpoOJeM M MyTed uX
peuieHus;

e 8) aganTanMuM K M3MEHAIOMUMCH YCIOBHUSM COLHAJIBHON W NMPHPOAHOM
cpeabl:

e — IOTPEOHOCTh BO B3aUMOJEWCTBUM IIPU BBIIIOJIHEHUU HCCIECJOBAaHUN U
IPOEKTOB (PU3MYECKOM HANPABIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAaHUAM
IpYTuX;

e — TIOBBIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
NEeATENBHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OpMyINpPOBATh
UJICH, TOHITHS, TUIIOTE3bI O (PU3HMUECKUX O0BEKTaX U SBICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTH
(1)56637197

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINUECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATh U BBISIBJIATH B3AUMOCBSI3H IPUPO/IbI, 00IIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX JCUCTBUH C y4ETOM BIIMSHMSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MO’KHBIX INI0OAJIbHBIX TOCIIEICTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTte 0CBOCHUS MPOrpaMMBbl 10 (PU3UKE HAa YPOBHE OCHOBHOTO OOIIIErO
obpazoBanmsi y oOydarmierocss OyayT chOpMHUPOBaHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE T03HABATEIILHBIC YHUBEPCATIbHBIC YUCOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4COHBIE  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHbIC YUeOHBIC JICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue JeicTBUA:



BBISIBJSITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYUIECTBEHHBIN MPU3HAK KIACCU(UKALUNA, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NUYECKUX
SIBJIEHUI U IIPOLIECCOB, JAEJIaTh BBIBOBI C UCIIOJIB30BAHUEM JETYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUraThb T'MIIOTE3bl O B3aUMOCBS3SIX
(u3HYECKUX BEJINYMH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 perieHns yueOHON Pu3ndeckoii 3a1aun
(cpaBHEHHME HECKOJBKHX BApUAHTOB pEIICHHs, BBIOOp Haumbosee
HOJIXOJSIIETO ¢ YYETOM CaAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIPHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
¢u3nyecKuil SKCHEPHUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIHIo,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAaHUS HIIM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSATH Pa3JINYHbIE METOABI, MHCTPYMEHTHI M 3aIPOCHI MPHU TIOUCKE U
orOope WH(GOPMANMM WM JAHHBIX C Y4ETOM MPEIJIOKEHHONW ydeOHOM
bu3ndecKoil 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBHIOMpaTh ONTHUMAIbHYIO (opMy TpeICcTaBICHUS
uHbOpMAIlMU W WIUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOKHBIMU
cXeMaMu, IuarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHAIIHSIMHU.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOH TEMbI U
BBICKA3bIBAaTh HJICH, HAIlCJICHHbIC HA PEIICHHE 3aJauyd U TOIJAep KaHHe
0J1aroxeaTeILHOCTH OOIICHUS,



COMOCTAaBJATh CBOU CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
Juanora, oOOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NyOJIMYHO MPEACTABIATH PE3YIbTAThl BHIIOJHEHHOTO (PU3UYECKOTO OIbITA
(9KCIIepUMEHTA, UCCIIC0BAHUS, IPOEKTA);

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATH 1IeTH COBMECTHOW JIeATEIbHOCTH, OPTaHU30BBIBATh NEHCTBUA
no e€ JOCTIKEHHUIO: paclpeiesaTb PO, OOCYXKIaTh TMPOLECCH U
pe3yIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOACH;
BBITIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HampaBJICHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMH YICHAMU
KOMAaH/IbI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJaZa B OOMIMK MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalMsIX, TPEOYIOLINX
JUIs pelieHus (pU3NYECKUX 3HaAHUi;

OpUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYyaJdbHOE, TPHUHSATHE pEIICHUs B TpyNIe, NPUHATHE pEIICHUN
rpymIon);

CaMOCTOSITEJIBHO COCTABJIATh AITOPUTM pEIICHUsT (PU3NUECKON 3a1aul WIN
IUTAHAa MCCIIEOBAHUSA C Y4YETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraeMble BapUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIbHbIN HHTE/LJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh jiaH €€ u3MEeHEeHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAESATEILHOCTH (B TOM YHUCIIE€ B XOJ BBIIOJIHEHUS
bu3MYeCcCKOro HMCCIEAOBAHWS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JPYTOro 4eJ0oBeKa B XO/1€ CIOopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JAPYTOro;



IpU3HaBaTh CBOE MPABO Ha OMIMOKY MpU pelIeHnH (PU3NIECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XMMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKECHHE (paBHOMEpPHOE,
HEpAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYIOIIAs
cua, nedopmarus (ynpyras, MJIacTUYECcKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
PaBHOMEPHOE  JIBDKEHUE, HEPAaBHOMEpPHOE  JBWKECHHE, HHEPLMUS,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpallleHHUs], IIepe/iada JaBICHUs TBEPABIMU TE€JIAMH, )KUJKOCTSIMU U Ta3aMH,
aTMOC(epHOE [aBJICHHWE, IUIABaHHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPIruM) MO ONHCAHUIO WX XapPaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (U3HUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUA B
OKpY’)KalollleM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MpPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMHU B >KMUBONM U HEXKUBOU
NPUPOJIEC, NEUCTBUE CWJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIHSHUE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pbIO, phluaru B
TeJIe 4eJOBeKa, MPU ITOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yUeOHYIO,
BBIJICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBIICHUS, 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,
KOO(POUIIMEHT TMOJE3HOr0 JEeUCTBUS MEXaHU3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHAsT DHEPTUsl), MPH OMUCAHUMU TMPABWIHHO TPAKTOBATh
(buU3HYECKUI CMBICIT UCTIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €UHULIBI
bU3NYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3HUYECKUX BEJIUYNH;



XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHUSI CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiuara (0110ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
DHEPrUM, NPU DSTOM [JaBaThb CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH (pU3MUECKHE SBJICHMS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICACTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(opMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHAIN3a
YCIJIOBHS 33a4 3aIIUCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJBI U MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
NOJy4YeHHOM (PU3NUEeCKON BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IMpPU HNOMOUIU
(u3NYECKUX METOOB, B OIMCAHUM MCCIIEI0BAaHUS BBIIEIATh IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTEZY ), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3ysbTaT, HaxOJIUTh OIIMOKM B XOJE OIBITA, JENaTh BBIBOJBI MO €ro
pe3ynbTaram;

IPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(u3nYECKUX CBOUCTB TeM: (POPMYINPOBATH IIPOBEPSIEMBIE ITPEAIIOJIOKEHHUS,
coOuparh yCTaHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHNs, 3aUCHIBATh X0/
ombITa ¥ (POPMYIHPOBATH BHIBOIBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHUS, BPEMEHM, MacChl Tela,
0o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
mupoBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DU3MUECKON BEJIMYUHBI OT
IPYrofl C HCIIOJNB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PABHOMEPHO ABMXKYILErOCs TENa OT BPEMEHU JIBU)KCHMUS TeJla, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CWJIBI TPEHMS OT IUIOIIAANA CONPUKOCHOBEHMS TEJI, CUIIbI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHON YacTH Tejla U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU Te€Ja, OT MIIyOHHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUU
IUTaBaHMsSI TeJl, YCIOBMM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUHM  Y4eOHOTO HCCIEAOBaHMs, CcoOOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BUJC
NPEUIOKEHHBIX TaOMUI] U TpaduKOB, JEJaTh BBIBOABI M0 peE3yJbTaTaMm
UCCIICI0BaHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHJIa TPEHUS CKOIbKEHUS, TaBJICHHUE
BO3/1yXa, BBITAIKMBAIOLIAS CUJA, JEHCTBYIOLIash Ha TMOTPYXKEHHOE B
KHUIKOCTh  TeJO, KOIPQPHUIMEHT TOJE3HOro  JCHCTBUS  MPOCTHIX
MEXaHU3MOB), CIEAys MPEII0KEHHOM MHCTPYKIUH: TPH BBIIOJIHECHUU
U3MEpPEHHI coOupaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYCHHUE NCKOMOM BEJIUMYUHEI;

co0uI01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/TI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAIOIINECs COCYAbl, OapoMeTp,
phIYar, NOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX ONUCaHui (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCIOJIb3YsI 3HAHUSA
0 CBOMCTBaX (pU3MUECKUX SBJICHUN U HEOOXOAUMBbIE (PU3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMepax)
PAKTUYECKOrO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
XKU3HU U1 oOecrieyeHus: 0€30MacHOCTU MPH OOpallleHuH ¢ MpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3I0POBbsI U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIlel cpesie;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE NUMEIOLIUXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpPMaLINIO, KOTOpas SBJISIETCS MPOTHBOPEUMBOM HMIM MOXKET OBITh
HEIOCTOBEPHOMU;

UCIIOJIb30BAaTh MPH BHITIOJHEHUHN YU€OHBIX 3alaHUil HAYYHO--TIONMYJISPHYIO
auTepaTypy GU3MUECKOTro COAEpKaHus, CIIPaBOYHbIE MAaTEPUAJIbl, PECYPCHI
cetu VHrepHer, BiameTh nNpuéMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBbIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPKAHUS, B TOM



qyucie myOJudHO AeNIaTh KPaTKHE COOOIIEHUS O pe3yIbTaTaX MPOCKTOB UITH
Y4€OHBIX UCCIAEAOBAHUM, MIPU 3TOM IPaMOTHO HMCIOJIb30BAaTh W3yUYCHHBIM
MOHATUUHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIIICHUE
MPE3CHTALIUEH;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpenesiTh
00S13aHHOCTH B TPYyNIlE B COOTBETCTBHUU C TOCTABJICHHBIMHU 3aJla4yaMH,
CICIUTh 34 BBIIOJHCHUEM IUUIAHA JCHUCTBUM, aJI€KBATHO OLICHUBAaTh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUaIOIIUXCSl YMEHUM:

UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(HbIe Tela, HACBIILEHHBIH W HEHACHIIIEHHBINM Map, BIIAXXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUTAaTEb,
AJIEMEHTAPHBIN JEKTPUUECKUN 3apsij, HNEKTPUUECKOE MOJIe, TPOBOIHUKU
U TURJIEKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUHN TOK, MArHUTHOE T0JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE U CKaTHe, TeIlonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHME, KAWIISPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAllUs, IIJIAaBJICHHUE, KpUCTaiM3auus (OTBEpIEeBaHUE), KUIICHUE,
TerIonepesaya (TEerIonpOBOJHOCTb, KOHBEKLUA, U3ITy4YEHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aMMOJEHCTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JISI HA MIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsi WHIYKIIHS)
[0 OMNHUCAaHUI0 UX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSHXKEHHWE U KalWUBIpHbIE SBJICHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKkue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs], CHETa, JIEKTPHUUECKHE
ABJIEHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emMJ, Apei ¢ MoJI0COB, POJIb MArHUTHOTO NOJIS JUIs )KU3HU Ha 3eMIle,
NOJIIPHOE CHSHUE, MPU 3TOM IMEPEBOJUTH MPAKTUYECKYI0 3a7ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMCTBa (IPHU3HAKU) (PU3NUYECKUX
SIBIICHUI;

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
(u3nyeckue BEIMUMHBI (TEMIEpATypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJeibHas TEIJIOEMKOCTh BELIECTBa, YyJAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHas TEIUIoTa MapooOpa3oBaHUs, yJeibHas TEIIoTa
CrOpaHMsl TOIUIMBA, KO3(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MAIIMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa, AEKTPUUECKUH 3apsi], CUIa
TOKa, DJIEKTPUYECKOE HaNpsDKEHHE, CONPOTUBIEHUE IMPOBOJHUKA,
yZIeJIbHOE COMPOTHUBJICHUE BEIIECTBA, pa00Ta U MOILIHOCTH AJIEKTPUUECKOTO
TOKa), NpHU ONHCAHWW TPABUIBHO TPAKTOBATh (UBUUYECKUN CMBICH
UCIIOJIb3YEMbBIX BEJTUYHMH, 0003HAUEHUS U €IUHUIBI PU3NUECKUX BEIUYMH,
HaXOJUTh (DOPMYJIbI, CBSI3BIBAIONIME JIaHHYIO (DU3MYECKYIO BEIMYUHY C
JIPYTUMU BEIMYUHAMM, CTPOUTH TpadUKyd H3yUYEHHBIX 3aBUCHUMOCTEHN
(bU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJNIb3YS] OCHOBHBIE MMOJIOKEHUS MOJIEKYJISAPHO--KUHETUYECKOU TEOpHUH
CTpPOEHHUS BEeIlEeCTBa, MPUHLIUIN CYNEPHO3UIUHU TMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsijia, 3akoH OMa J1Jisl yyacTKa Ieu, 3aKOH
Jxoyns—JleHua, 3aK0H COXpaHEHUs YHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alUChIBATh €T0 MaTEMAaTHUYECKOE BbIPAXKEHHE;
OOBSACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 |—2 JOrn4ecKux
IIaroB ¢ Omopod Ha 1—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
du3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud B 2—3 JEHCTBUS, MCIOJIb3YSd 3aKOHbl WU
dbopmyIbl, CBs3bIBatONIME (PU3WYECKHE BEIUYMHBI: HA OCHOBE aHalM3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs  peLIeHHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJuMble i €€ pelleHHs, MPOBOAUTH pPAacu€Thl W CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYNHBI C U3BECTHBIMU JJTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
($u3MYECKUX METO/OB, MCIOJIb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE MPEIINOJOKEHUE, OICHUBATh MPABWJIBHOCTh IOPSJIKA
IIPOBEJICHUS HCCIIE0BAHNs, 1€TIaTh BBIBOIBL;

OPOBOJUTH OMbBITHI MO HAONIOAEHUIO (PUBMYECKUX SIBJICHUWA WM
bu3MYecKUX CBOMCTB Tel (KanWUISIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MPU M3IYYECHUH OT I1IBETa H3JIydaromie (MOorIonaroiei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUsS] BOJABI OT TEMIIEPATyphl KUJIKOCTU U
wiomwaa €€ TOBEPXHOCTH, OHJIEKTpHU3alUs Tel W B3auMOJCHCTBUE
AIIEKTPUUECKUX 3aps/ioB, B3aUMOJECUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yalM3allsl MarHUTHBIX TOJEeH TIOCTOSHHBIX MAarHuTOB, JEUCTBUS



MarHuTHOTO TOJII Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMYyIUpOBATH
IpoBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/10BaHus, ONKUCHIBATh XO/1 ONbITA U (POPMYIUPOBATEH BBIBOJBL;
BBIIIOJIHATH IIPSIMBIE U3MEPEHMS TEMIIEPATYPbI, OTHOCUTEIBHOMN BIIAJKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSKEHHUS C HCIOJb30BAHUEM aHAJIOIOBBIX
npuOOpoOB U JAaTUYMKOB (PU3UUYECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI OT
Ipyroil ¢  UCHOJb30BAaHUEM  NPAMBIX M3MEPEHUN  (3aBUCHMOCTb
CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBL, IUIOAAM IOIEPEYHOro
CEYEHMS U YAEIBHOIO CONMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANpsDKECHUS Ha  INPOBOJHUKE,
UCCJIEOBAHNE IIOCIEAOBATENBHOIO M IAPAJUICIBHOTO  COCAUHEHUM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEIOBaHHE, COOMpPATh YCTAHOBKY U
BBIMOJHATh M3MEpPEHUs, Cilenysl MPeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl HOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIHII U TpadUKOB, 1eTaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTHh KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEILIECTBa, CONPOTUBICHUE MPOBOJHMKA, pabora W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh H3MEPEHHs, COOMpPATH
DKCIIEPUMEHTAJIbHYK YCTaHOBKY, CJIENys NPEIJIOKEHHON WHCTPYKLIHH, U
BBIYMCIIATH 3HAYCHUE BEJIMYNHBI;

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

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HU3YYEHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPONCTB C ONIOPOM Ha UX OMHUCAHMSI (B TOM YHUCIIE: CUCTEMA
OTOIUIEHHUS IOMOB, TUTPOMETP, IIapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK DJICKTPUYECKOM DHEPIrUH, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUYECKUE
IPENOXPAHUTEIH, HIEKTPOMATHUT, JJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBICHUNM U HEOOXOIHUMBbIE
(u3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHHUUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHBIE
IpUOOPHI IO CXEMAM M CXEMaTUYHBIM PUCYHKAM (KUJKOCTHBIN TEPMOMETP,
TEPMOC, IICUXPOMETP, TUIPOMETpP, IBHUraTelb BHYTPEHHEIO CrOpaHus,
DIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUECKUX IEeNeu ¢
IIOCJIEIOBATEIbHBIM U ITAPAJUICIIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIIOBHBIE 0003HAYEHHUSI 3JIEMEHTOB JIEKTPUUECKUX LIETeH;



NPUBOANTH  TpPHUMEPHl  (HAXOAWTH HWHGPOPMAIMIO O  MpUMEpax)
NPaKTUYECKOTO WCTOIb30BaHUS (U3NYECKUX 3HAHUA B ITOBCEIHEBHOM
XKU3HU I oOecreueHus: 0€30MacHOCTU MPH OOpallleHuH ¢ MpudbopamMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3I0POBbS U COOJIIOJICHUSI HOPM
IKOJIOTHYECKOTO TMOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

OCYIIECTBIIATh TIOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUS B
HHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W MyTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIICTISATH HH(POPMAIIHIO, KOTOpast SBISIETCS
IPOTUBOPEUNBON MJIM MOXKET OBITH HEAOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BHITIOJHEHUHN YU€OHBIX 3a/laHUi HAYIHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOTOo COACpPKAHMUs, CIIPABOYHBIC MAaTEPUAIIBI, PECYPCHI
cetu VHTepHer, BiameTh nUpUEMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpazoBaHusi HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIC NMHCHMEHHBIE M KpaTKHE YCTHBIC COOOIIEHMUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3HUUECKOTO
COJICpKAHHUS, B TOM YUCJIC ITyOITMYHO MPEICTABIISATE PE3YIIBTAThI IPOSKTHOM
WY HCCIIEIOBATEIBCKON I TEILHOCTH, TIPY STOM IPAMOTHO UCIIOTIB30BATh
W3YYCHHBIM TIOHATUMHBIM ammapar Kypca (HU3MKH, COMPOBOXKIAThH
BBICTYIUICHHUE TTPE3CHTAIIHCIH;

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W MCCIEHOBAHHNA (HU3HUYECKHIX
IPOIIECCOB paclpeneisiTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUTh 32 BBIMOJTHCHUEM IUTaHA JCHCTBUMA U
KOpPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIad B
JIESITEIIbHOCTH TPYIIIIBI, BRICTPAaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOHPIUKTHI.

K xonIy 00yueHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUH:

UCIOJB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyrasi, INjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, PABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, TH(PA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
AIIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JIalbHO30PKOCTh,
CHEKTPbl UCIYCKAaHUA U MOTJIOUIeHHUs, anb(a-, 6eTa- U raMMa-u3IydeHus,
U30TOIIbI, SIICPHAS DHEPIETHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MNPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJIEHUE TeJl, PABHOMEPHOE JIBMXKEHHME M0 OKPY>KHOCTH, B3aUMOJCHCTBUE



TEJ, PEaKTUBHOE ABM)XEHHE, KOJeOaTeIbHOE IBIIKEHUE (3aTyXarollue |
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEMHOE pacClIpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CHEKTP M CJOXXEHHE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHME JIMHENYATOrO CIIEKTpa
U3TTy4YEHUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTb HPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUHA B
OKpy)XarolieM Mupe (B TOM uucie (U3NYECKUE SIBICHUS B IPUPOLE:
IPUIUBBI U OTIUBBI, BUKEHUE Tu1aHeT COJTHEUHOM CUCTEMBI, PEAKTUBHOE
JIBUKEHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJIHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SIBJIECHUSI B NPUPOAE, OMOJOTMYECKOE IEHCTBHE BHUIUMOTO,
yIbTPapUOIECTOBOTO M PEHTICHOBCKOTO M3JIY4YEHHH, €CTeCTBEHHBIH
pasvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YCHHE
OPUPOJIHBIX MMHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX H3JIyY€HUN Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (IPHU3HAKH) (PU3NUYECKUX
SIBJICHU;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3UYECKUE SBICHHS, UCIIONIb3YS
(¢u3znueckue BENWYMHBI (CpEeOHSAsI M MIHOBEHHas CKOPOCTh Teéla IpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEepeMElIeHHUe, IMyTh, YIJOBas
CKOpOCTb, CHJIa TPEHHMs, CUja YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUs, BEC TeJa, HUMIYJIbC TejJa, HMITYJIbC CHIIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUAlIbHAs SHEPrusl Tena,
MOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHASI SHEPTUs CHKATOU
IPYKUHBI, KHHETUYECKasi SHEPI UL, IOJIHASI MEXaHUYECKasi SHEPT U, IEPUOJT
U 4YacToTa KojeOaHul, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, IOKa3aTelb NPEJOMJICHUS Cpeabl), NpU OMHCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DPU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIUYUH,
0003HaueHUA W €AUHMIBI (PU3UUYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOLIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHUS,
IOPUHLMII CYNEPHO3ULUN CWI, NPUHLUUI OTHOCUTENbHOCTH [anmuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJIbCAa, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO M MaCCOBOTO YHCEN



OpU SAEPHBIX PEAKIUSAX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSACHATH (U3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX
IIaroB C OMOpod Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3UUECKUX SIBICHUI,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a1a41 (OIUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YSl 3aKOHBI U ()OPMYJIbI, CBA3BIBAIOIINE (PU3UUECKHUE BEIUYMHBL: HA
OCHOBE aHaJM3a yCJIOBHS 33[]a4M 3alUCBIBATh KPATKOE YCIOBUE, BBISIBIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOJUTh pacu€Thl M OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUYEHUS! (PU3NYECKOMN BETNUMHBI;
pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh IMpPU HNOMOUIU
($u3NYECKUX METO/OB, HCIOJb3Yysl ONMUCAHHE HCCIECIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE MPEIINOJOKEHUE, OICHUBATh MPABWIBHOCTh IOPSJIKA
NPOBEJCHUS  HMCCIECAOBAHUSA, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
¢usznyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJbIX KOJIEOaHWM, MPSIMOJIMHENHOE paclpOCTPAHEHNUE CBETA,
pa3ioKeHue Oeoro cBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHs MpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrOo Habopa
000py/I0BaHusl, ONMCHIBATh XOJI OTBITA U €T0 PEe3yIbTaThl, POPMYITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpenHee 3Ha4YeHHE H3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparoield JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEeHUs
(M3MepUTEIILHOTO TIPUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH 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 yrja MaJeHus U yria MpeIoMIIEHHs] OT yIia
NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOUpPAaTh



YCTaHOBKY, (PUKCHUpOBaTh pe3yJNbTaThl MOJYyYEHHOM  3aBHCHUMOCTH
bu3NYeCKuX BETWYMH B BUJEC TaONHIl U TPpadUKOB, JETIaTh BBIBOILI IO
pe3yapTaTaM HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb U YCKOpPEHHUE TeJla TPU PABHOYCKOPEHHOM JBUKEHUU, YCKOPEHUE
CBOOOAHOTO TAaJEHUsA, >KECTKOCTh MPYKUHBL, KOIPPUIUEHT TPEHUS
CKOJIbKEHUSI, MeXaHudeckass padoTa UM MOUIHOCTh, YacTOTa U TMEpPUOJ
KOJICOaHUIT MaTeMaTU4YeCKOro M MPY>KMHHOTO MAasiTHUKOB, ONTHYECKas
cujga coOuparolied JMH3bI, PaAUOAKTUBHBIM  (OH): IUIAHUPOBATH
U3MEpPEHHUsI, COOMpPATh SKCHEPUMEHTANbHYIO YCTAHOBKY U BBINOIHATH
U3MEpEHHs, CleAysl MPENOKEHHOW WHCTPYKLMU, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOJIyYEHHBIE PE3yJIbTaThl C YUETOM 3aJaHHOU
IIOIPEITHOCTHA U3MEPEHUN;

coOJro/1aTh MpaBUiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
obopynoBaHuEM;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, JTaHETapHasi MOJIE/Ib aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO f]1pa;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
CIUJOMETp, JaTYUKU TIOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHUS, pPAKeTa,
9XOJIOT, OYKH, Mepuckorn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HMCHOJb3ysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOLECCOB MPU
pelieHur  Y4eOHO--TIPAKTUYECKUX 3a]ad, ONTUYECKUE CXEMBbI JUIA
MOCTPOCHUS N300paXKEHUH B IIIOCKOM 3€pKajie 1 COOMpAIOLIEi TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HU Il oOecnieueHrst 6€301acHOCTH MpU oOpalleHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH Cpee;

OCYLIECTBJISATh MOUCK MHpOpMaMK  (U3UYECKOTO COACpKAHUSA B
HNuTepHeTe, caMoCTOSATENBHO (POPMYIIHUPYsI MOUCKOBBIM 3ampoc, HAXOIUTh
NyTH ONPEACIICHUs IOCTOBEPHOCTH MOJTYYEHHOM MHPOpPMALIUU Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENIbHBIX UCTOYHUKOB,;



WCITOJIH30BATh MPHU BHITIOJHEHUH YIEOHBIX 3aJaHUN HAYyYHO--TTOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu MHTepHET, BIaAeTh NpUEMAMU KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJCp KaHMUS,
myOJUYHO TPENICTABIISATh PE3YIbTAaThl MPOCSKTHOM WIIA MCCIICIOBATEIHCKON
NEATENIbBHOCTH, IIPU 3TOM TPaMOTHO  MCIIOJIb30BATh  HM3yYCHHBIN
NOHATUUHBIN anmapar u3y4yaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUICHWE TIpe3eHTalued ¢ y4ETOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie I[IpakTHyeckne
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoTsI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
Bbu6nmuoreka [JOK
1.1 o - 2
H3Hia - Hayka o fpupose https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 dusnyecKue Be 2 1
VISHICCIHE BETITIHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1 bubmorexa HOK
' T A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pasnen 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA

2.1 CtpoeHue BemiecTa 1 bubmorexa [TOK
' p H https://m.edsoo.ru/7f416194
27 JIBr>KeHUE U B3aUMOJICVICTBHE YaCTHI] 5 1 bubnnorexa HOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
[PETATHRIC COCTOANHA BellecTa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBae TeJ
3.1 MexaHn4eckoe JBHKCHUE 3 bubmorexa [TOK

https://m.edsoo.ru/7f416194
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Bbu6nuoreka [JOK

3.2 HHepuus, Macea, mI0THOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Bugsr cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya naBneHus: TBEpALIMU 3 Bbu6nmuoreka [JOK
’ TeJIaMM, )KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
4.2 Jlasenne KuaKoCTH > https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4.3 ATmocheproe nasneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTU U T'a3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Pabora 1 MOIIHOCTB. JHEPTUs
Bbu6nmuoreka [JOK
>1 PaboTa u mommocT® 3 ! https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
32 Hpocrere mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuueckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

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 B https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181¢ce
Hroro no pazneny 28
Pa3nes 2. DiekTpryeckne 1 MArHUTHBIE SIBJICHUS
)1 DIIEeKTpUYECKUE 3apsiabl. 3apsyKEHHBIE T 7 1 bubmmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 7418 1 ce
Bbubmunoreka LIOK
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHA HHAYIKILHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICeHUS
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €TI0 10 1 bubmunoreka LIOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue K0Je0aHUs M BOJHBI
bubmunoreka LIOK
2.1 Mexanudeckue kojeda 7 3
RAMIHCCRHE KOAChamA https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHHICCKUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
31 DIIEKTPOMAarHuTHOE MOJE U 6 ) 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 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
4.2 JIuH3BI 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f4 1ada6
Hroro no pazneny 15
Pa3znen 5. KBanTOBBIC SIBJICHUSA
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
2 1
> Crpocine aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
. A 1
5.3 JIEPHBIE PEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasznen 6. [loBTOpUTEILHO-0000 1A MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
’ Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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