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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus COCTABIIEHA Ha
OCHOBE MOJIOKEHUHN U TpeOOBaHUU K pe3yJibTaTaM OCBOCHMSI Ha 0a30BOM YPOBHE OCHOB-
HOU 00pa3zoBaTebHON TporpaMmbl, npeactaBieHHbIX B PI'OC OO0, a takxke ¢ yd€Tom
benepaibHON pabouel mporpaMMbl BociUTaHus U KoHIenuy npenoaaBaHust y4eOHOTO
npeamera «Pru3uKay.

Conepsxanue nporpammbl no (pu3uke HampabiieHO Ha (GOPMHUPOBAHUE €CTECTBEH-
HO-HAy4YHOW TPAMOTHOCTH OOYYAIOIIMXCA U OPTraHMU3alMI0 M3y4eHHs (PU3UKH Ha Jies-
TEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS BO3MOXHOCTH y4eOHOTO
npeamera B peanuzanuu Tpedoanuii ®I'OC OO0 k miaHupyeMbIM JUYHOCTHBIM U Me-
TarpeAMETHBIM pe3yjbTaTaM OOYyYEeHHs, a TaK)Ke MEXIPEJIMETHbIC CBSI3U €CTECTBEH-
HO-Hay4YHbIX y4EOHBIX NPEJAMETOB Ha YPOBHE OCHOBHOT'O 00I1I€r0 00pa3oBaHusl.

[IporpamMma no (u3MKe ycTaHaBIMBAET paclpesesieHHue Yy4eOHOro marepuaina Io
rojaM o0yudeHus (Mo Kiaccam), IpeajaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTD U3yUYECHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE PAa3BUTHS MPEAMETHOTO COJAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImMXCS.

[IporpamMma no ¢usmke paspaboTaHa C LEIbIO OKa3aHUS METOJUYECKON MOMOIIU
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 0 Y4€OHOMY MPEIMETY.

®uznka SABIAETCS CUCTEMOOOPA3yIOIIMM [Jii €CTECTBEHHO-HAy4YHBIX YYEOHBIX
MIPEAMETOB, MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUM,
M3y4aeMbIX XHMHEH, OMOJIOTHEH, acTpoHOMHUEH H (u3mdyeckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUYHYIO0 KapTHUHY MUpa, IIPEIOCTaBIAeT Haubosee sicHble 00pas-
(bl IPUMEHEHMS] HAYYHOTO METO/ia MO3HaHUs, TO €CTh Coco0a MOIyYeHUs: JOCTOBEPHBIX
3HAHHUI O MUpE.

OpHa 13 M1aBHBIX 33/1a4 (GU3NYECKOro 00pa3oBaHUs B CTPYKType oliero oopaso-
BaHUSl COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH U HHTepeca K
HayKe y 00y4aromuxcs.

N3yuenne ¢u3nkum Ha 0a30BOM ypOBHE NIpeArosaraeT OBIAJICHUE CIEAYIOLUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAY4YHO OOBSICHSTH SIBIICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPHPETUPOBATH JaHHBIE W MCIOJIb30BaTh HAay4YHBIE JOKAa3aTelIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

Henu n3yuenus (U3MKU HA YPOBHE OCHOBHOTO 00IIIeTO 00pa3oBaHUs OINpPECICHBI
B Konnenmun npenogaBanus yueOHoro npenamera «Dusnkay B 00pa3oBaTEIbHBIX Opra-
Huzanusax Poccuiickoit deneparuii, peanu3yronuX OCHOBHBIE 00Ie00pa3oBaTebHbIE
MpOTrpaMMmBbl, YTBEpKAEHHOU pemeHueM Komiernn MununcreperBa npocsemenus Poc-
cuiickoit @exnepanuu (mporokon ot 3 aekadpst 2019 r. Ne [1K-4BH).

Heau ndyuyenuss Gpu3uKu:



e TPUOOpPETEHUE HMHTEpPECa W CTPEMJICHUS OOYyYaronuXcsi K HAYYHOMY HU3YYCHUIO
OPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;
e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe NTO3HAHUA U (popMUpOBaHHE HCCIie-
JIOBATEJILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBICHHSIM;
e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KAaK PE3yJIbTaTa U3yYEHHUS OCHOB CTPO-
€HUSl MaTepUH U PYHIAMEHTAIbHBIX 3aKOHOB (PU3UKHU;
e (opMupoBaHHE MPEACTABICHUN O POJIK GUBUKHU IS pa3BUTUS APYTHX €CTECTBEH-
HBIX HayK, TEXHUKU U TEXHOJIOTU;
e pa3BHUTHE TPEACTABICHUN O BO3MOXHBEIX chepax Oymymied mpodeccruoHamIbHON
JEeSITeIbHOCTH, CBSI3aHHOW ¢ (PU3UKOI, MOATOTOBKA K JlajbHeHIIeMy 00y4YeHHUIO B 3TOM
HaIpaBJICHUH.

JlocTikeHre ATUX 1iefied mporpaMmbl Mo (PU3MKE HAa YPOBHE OCHOBHOI'O OOILErO

00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICIYIOIINX 3a/1a4:

e TIPUOOpETEHUE 3HAHWI O TUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHMUECKHX, TETI-
JIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSIX;
e TpUOOpPETEHUE YMEHHI OMUCHIBATh U OOBICHATH (PU3NUECKUE SBJICHUS C UCIIOJb-
30BaHHMEM MOJYyYEHHBIX 3HAHUMH;
e OCBOCHHE METOJOB PEIICHUS MPOCTEHINNX PACUETHBIX 3a/ad C MCIOJb30BaHUEM
(bU3HIECKUX MOICIICH, TBOPUYECKUX U MPAKTHUKO-OPHUCHTHPOBAHHBIX 3a/1a4;
e pa3BUTHE YMEHHI HAONIOAATH MPUPOHBIC SIBJICHUS U BBIMOJIHATH OIBITHI, JJabopa-
TOpHBbIE PabOThl M AKCIIEPUMEHTAIbHBIE HCCIEOBAHUS C HCIOJIb30BAHHEM HU3MEpH-
TEIbHBIX TPUOOPOB;
e OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpMaIuel (U3NYECKOTO COJICPKaHMs, BKIIIOYAs
WH(OPMAITHUIO O COBPEMEHHBIX JOCTIKEHUAX (U3WKH, aHAIN3 U KPUTHIECKOE OICHHU-
BaHU€ WH(OpMaInK;
e 3HAKOMCTBO cO cpepamu npodhecCHOHAIBHON JIeATEILHOCTH, CBI3aHHBIMU C (PU3H-
KOW, U COBPEMECHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMHM Ha JOCTIKCHHUSIX (PU3MUECKOU
HayKHU.
Ha usyuenue ¢usuku (6a30BbIi YpPOBEHB) HA YPOBHE OCHOBHOI'O OO0IEro oOpas3oBa-
HUs oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 JacoB (2 yaca B Heeno), B 8 kiracce — 68
gyacoB (2 wyaca B Hememwo), B 9 xkmacce — 102 waca (3 yaca B HeJENi0).

[Ipennaraemelii B mporpamme 1o (u3uKe rnepedeHs 1abopaTopHbIX paboT U ONBITOB
HOCUT PEKOMEHJIaTeIbHBIN XapaKkTep, YUUTENb JeJacT BhIOOp MpoBeAeHUs 1adbopaTtop-
HBIX pa0OT M ONBITOB C YUYETOM MHIWBHIYATBHBIX OCOOCHHOCTEH 00Yy4aromuXxcs, CIMcKa
AKCIIEPUMEHTAILHBIX 3aJaHuH, MPEIIaraéMbIX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO

AK3aMeHa 1o (PU3MKe.
COJAEPKAHUE OBYYEHUSA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUU OKPYIKAKOILEr0 MUPA.
®usuka — Hayka o npupoze. AsineHus npupoasl. PU3NYECKUe sBJICHUA: MEXaHUY €-
CKHE, TETUIOBbIE, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.



dusznueckue BennuuHbl. 3mepenue ¢puznueckux BennuuH. Ousndeckre mpuoophl.
[TorpemHocTh M3MepeHnt. MexayHapoIHas CUCTEMA €AUHMULL.

Kak ¢u3uka w papyrue ecrecTBEHHble HayKd H3y4daroT mnpupony. EcrectBen-
HO-HAYYHBIM METOJI TTO3HAHUS: HAOMIOACHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIJIBHKE-
HUE TUMOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 00BICHEHUE HAOII01aeMOTr0 SIBICHUS.
Onucanue GU3NYECKUX SBJICHUHN C MOMOIIBIO MOJICIIEH.

Jlemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUSL.

2. ®Ousndeckue MpuOOPHI U MPOIeAypa MPSMBIX U3MEPCHUN aHAIOTOBBIM M ITH(]-

POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue UEHBI IeTEHUs IKaJIbl U3MEPUTENBLHOTO TTprbdopa.

2. H3mepenue paccTosiHUN.

3. H3mepenue o0bEMA KUAKOCTH U TBEPIOrO Tea.

4. OrmpeneneHue pa3MepoOB MabIX TEl.

5. M3mepeHue TemriepaTypbl IpU MOMOIIM KUJIKOCTHOTO TEPMOMETpA U JAaTUYUKA

TEMIIEPATYPHI.
6. IIpoBeneHune uccne0BaHus MO MPOBEPKE TMIOTE3bI: TATBHOCTD MOJIETA IAPHKA,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIIE, YeM OOJIBIIIE BHICOTA ITYCKa.

Pa3znen 2. IlepBoHavasibHble CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIIHNE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHne yactul BemecTBa. CBs3b CKOPOCTH JBHXKEHUS YACTUL] C TEMIIEPATYPOH.
BpoynoBckoe aBuxenue, nuddysus. BzaumoaeicTBie 4acTull BeIIeCTBA: MPUTSHDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE Ta30B, XKUIAKOCTEW W TBEPABIX (KpHU-
CTaJUTMYECKUX) Tesl. B3anuMoCBsA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTO-
SIHUU BOJIBI.

Hemoncmpauuu.

1. HaGnrogenue O6pOyHOBCKOTO JABMYKCHHS.

2. HabGmogenue nuddyszuu.

3. HaGnroneHue siBIeHUM, OOBSICHSAIONIMXCS MPUTSHKEHUEM WM OTTaJIKUBAHUEM

YaCTHIL] BELIECTBA.

Jlabopamopnwie padbomuel u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOIb30BaHUEM doTorpaduii).

2. OnBITHI 110 HAOIIOICHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIAKEHUSI.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe nBuxeHue. PaBHoMepHOE U HEpaBHOMEpHOE ABUKeHUE. CKOPOCTh.
Cpennsis CKOpOCTb IMPU HEPABHOMEPHOM JIBUKECHUU. Pacu€T myTH U BpeMEHU IBUKECHUS.



SIBnenue uHepuyu. 3aKOH HHEpUUU. B3aumonecTBie Tell Kak MpUuYruHa U3MEHEHHUS
CKOPOCTH ABWXKEHHUS Tell. Macca kak Mepa MHEpTHOCTM Tena. l1InoTHoCTh BemiecTsa.
CBsI3b IUVIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00BbEMA BEIIECTBA.
Cuia Kak XapakTepucTHKa B3auMojaercTBus Ten. Cuiia ynpyrocta U 3akoH l'yka.
N3mepenne CHilbl C IOMOLIBIO JUHAMOMETpA. SIBJIeHNE TATOTEHU U cuia TsokecTd. Cuna
TSDKECTU Ha Jpyrux miaHerax. Bec tema. HeBecomocTs. CrioxkeHue Cuil, HallpaBICHHBIX
o oaHou npsiMoi. PaBHonelcTBytomas cui. Cuiia TpeHusi. TpeHue CKOJIbKEHUS U Tpe-
Hue nokosi. TpeHne B pupoe U TEXHUKE.
JHemoncmpayuu.
1. HaOmioneHne MexaHM4eCKOro JBMKECHUS Tea.
2. M3mepeHune CKOpOCTH MPSIMOJIMHENHOTO ABUKECHUS.
3. HaOmroneHue siBIeHUsI HHEPIUH.
4. HaGmoneHue u3aMeHeHUs1 CKOPOCTH MPH B3aUMOICHCTBUU TEJI.
5. CpaBHEHHE Macc IO B3aUMOJECHCTBUIO TEJI.
6. Clo)eHue cuil, HalpaBJIEHHBIX 110 OJHOMN MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHne CKOPOCTU PAaBHOMEPHOTO JABMKEHMS (ILIApUKa B )KUJKOCTH, MOJIE-
JIM AIIEKTPUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. OmnpezneneHne CpeHEN CKOPOCTH CKOJIbKEHUS OpyCKa WM IIapuKa MO HAKJIOH-
HOM IUIOCKOCTH.
Omnpenenenne MIOTHOCTH TBEPIOTO TeNa.

4. OmnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsLKeHUs (AedopMarvu) IpyxKu-
HBI OT NPHJIOKEHHOMN CHUJIBI.

5. OmnbIThl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHIIBI TPEHHSI CKOJIBKEHHSI OT Beca
TEea U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hanenue. CnocoObl yMEHBIIECHHS U yBeIUUYEHUs AaBieHus. [laBieHue raza. 3aBu-
CUMOCTbh JaBJI€HUS raza oT o0bEma, Temmepatypsl. llepenaya naBneHust TBEpAbIMU Tea-
MU, JXUJIKOCTAMH U razamu. 3akoH Ilackaid. IIHeBMarnueckre MalmmHbl. 3aBUCUMOCTb
JaBJICHUS JKUJKOCTH OT IIyOuHbl. ['MapocraTnueckuii napagokc. Coobiaromuecs cocy-
Ibl. ['MapaBauyeckre MEXaHU3MBl.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpyuunHbl CylnecTBOBaHUS BO3AYI-
HOI1 06osouku 3emuin. OnbiT Toppuuenu. M3mepenne atMochepHOro aBiieHUs. 3aBU-
CUMOCTb aTMOC(EpPHOTro JaBJI€HUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 1iisg uzme-
peHHst aTMOC(HEPHOTO 1aBJICHUSI.

JleificTBUE KUJIKOCTU U Ta3a HA MOTPYKEHHOE B HUX Teno. BeiTankuBaromas (apxu-
MenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.

1. 3aBMCHUMOCTbH JABJICHHS ra3a OT TEMIIEPATYPHI.

2. Ilepenava naBieHUs KUAKOCTBIO U Ta30M.

3. Cooburaroniecs: Cocyabl.

4. I'mppaBimnueckuit mpecc.

5. IlposiBnenue aeiicTBUs aTMOC(HEPHOTO TaBJICHMUS.



Jla
1.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOM YACTH Tela U
MJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAOUIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

YcnoBre miaBaHus TeN: IUIABAHWE WIIN IOTPYKEHHE TEl B 3aBUCHUMOCTH OT CO-
OTHOILIEHUS IIJIOTHOCTEU TeNIa U JKUJIKOCTH.

Oopamopnbvle padomul U OnvIMbL.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOE OT 00bEMA MOTpyKEHHOM B KU I-
KOCTb YaCTH TeJA.

OnpeneneHre BBITAIKUBAKOUIEH CUIIbI, JEHCTBYIONIEH Ha TEJO, MOIPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIIKUBAOUIEH CHUJIbI, JEUCTBYIOLIEH Ha TEJIO B
KHUJKOCTH, OT MacChl TeNa.

OnbITHl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIIKUBAIOIIECH CUJIbL, AEHCTBYIO-
e Ha TeNO B KUIKOCTH, OT 00bEMa MOTpyKEHHON B KHUJIKOCTh YacTH Tella U
OT IUIOTHOCTH KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U OIPENEICHUE €€
rpy30H0ABEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.
Mexanuueckas padota. MOIIHOCTb.

IIp
pI)I‘lal“a.

OCTBIC MCXAHU3MBI: pbIYar, 6JIOK, HaKJIOHHAasA IINIOCKOCTD. HpaBI/IJIO PpaBHOBCCHA
HpI/IMGHGHI/IG IIpaBHUJIa PaBHOBCCHUS pblUara K 6J10Ky. «3010TOC IIpaBHIIO» MCXa-

Hukd. KITJI npocTteix Mmexanu3MoB. [IpocTbie MexaHU3MbI B OBITY M TEXHUKE.
Mexannueckas sHeprusi. Kunetndueckast 1 nmoreHuuaibHasa dHeprus. [IpeBpaiienue
OJIHOTO BHJa MEXaHWYECKOU DHEPTUHU B IPYrod. 3aKOH COXPAHEHUS DHEPIMU B MEXaHHU-

Jlemoncmpayuu.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

Ke.
1.
1.
2.
3.
4.
8 KUIA

Omnpenenenue pabOThl CHIIBI TPEHUS! TIPU PAaBHOMEPHOM JBMKEHHUM Teja 1O To-
PU30HTAIIBHON NOBEPXHOCTH.

Hccenenosanue ycioBuil paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHON IUTOCKOCTH.

N3ydenue 3akoHa COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.
CC

Pa3nea 6. TenjioBbIe AIBJIEHUS.

OCHOBHBIC TTOJI0KCHHUS MOJ'ICKy.HHpHO--KPIHCTI/I‘ICCKOﬁ TCOpPpHUHU CTPOCHHUA BCIICCTBA.
Macca un pasMCpbl aTOMOB W MOJICKYII. OHI)ITBI, IMOATBCPKAAIOINUEC OCHOBHBIC ITOJIOXKC-

HHA MOJI

EKYJISIPHO-KUHETUYECKOM TEOPHH.

Mopenu TBEpAOTo, KUIAKOTO W Ta3000pa3HOTO COCTOSHMM BemiecTBa. Kpucramiu-
yeckue u amopdubie Tena. OObSICHEHUE CBOMCTB Ta30B, KUAKOCTEH M TBEPJBIX TE Ha
OCHOBE IOJIOKEHUI MOJIEKYJISIPHO--KUHETUUECKON Teoprn. CMaurBaHUE U KaMUIUIIPHbIE

SABJICHUA

. TenmoBoe paciupCHUC U CKATHUC.



Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKEHHUS YACTHII.
Buytpennss sneprus. CriocoObl U3MEHEHUsI BHYTPEHHEW dHEPIuu: Terionepeaada u co-
BeplieHue padoThl. Bubl Temionepeaayu: TeraIonpOBOIHOCTh, KOHBEKITUS, U3TyYEHHUE.

KonnuecTBo TemIoThl. YaelbHas TEIIOEMKOCTh BelllecTBa. TemIooOMEH U TEmIo-
BOE paBHOBecHE. YpaBHEHUE TEII0BOTo Oananca. [lnaBnenue u oTBepAeBaHUE KPUCTATI-
JUYECKUX BEIIECTB. Y elbHas TeruioTa ruiaBieHus. [lapoobpa3zoBaHue U KOHACHCAIUS.
Ucnapenune. Kunenue. Y enbHas TeraoTa napooOpa3oBaHus. 3aBUCUMOCTh TeMIIepaTy-
PBI KUTICHUST OT aTMOC(HEPHOTO JTaBJICHHS.

BnaxHocTts BO3myXa.

DHeprus TOIMBa. Y IeJibHasi TEIJI0Ta CrOPaHus.

[Tpunnmner pa6oTel TeroBbix aBuratenceit KIIJ[ temioBoro npuratens. TeminoBsie
JIBUTATEIU U 3alMTa OKPYKAIOIIECH CpeIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCaX.

Jlemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO ABH)KCHHMS.

2. HaGmonenue muddyszuu.

3. HaGmronenue siBiaeHUN CMauMBaHUS U KallWJUIIPHBIX SBICHUH.

4. HalmiolieHne TerioBOro paciupeHus Tel.

5. M3MmeHeHue naBiieHUs Ta3a MpU U3MEHEHUHM O00BhEMA W HArpeBaHUM WA OXJia-
JKICHUM.

[IpaBuna n3MepeHus TemMIiepaTypsl.

Bue! Termonepenayn.

OxJtaxkieHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIIHUMU CUJIAMHU.

w KL N

10. CpaBHEHHE TEIVIOEMKOCTEN PA3JIMYHbBIX BEIIECTB.

11. HabnroneHue KumeHus.

12. HabnmroaeHue nmocTostHCTBa TeMIIEpaTyphl IIPU TIJIaBJICHUH.

13. Mojienu TeraoBbIX IBUTATEIICH.

Jlabopamopnwie padbomul u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJISIPHOTO TPUTSKECHHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbIThl IO HAOJIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, XKUAKOCTEH U TBEPIBIX
TeN.

4. OmnpenencHue NaBJICHUS BO3AyXa B OaJJIOHE HITIPHUIIA.
OnbITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTD JIABJICHUSI BO3/lyXa OT €ro o0béma u
HarpeBaHUs WJIM OXJIKICHHUS.

6. IIpoBepka rumore3sl JMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA >KUJKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmronmenve m3MeHeHUs] BHYTPEHHEH SHEPTUM Tejia B pe3yibTaTe TeIuiomnepe-
Ja4u ¥ padOThl BHEITHUX CHJI.

8. HccnenoBaHue sIBJICHHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHOW M Topsuei
BOJIBI.



9. OmpeneneHre KOJWYECTBA TETUIOTHI, MOJYIEHHOTO BOJOW MPHU TETIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca HCHapeHusl.

12. OnpenesieHne OTHOCUTENIBHON BIAXKHOCTH BO3/TyXa.

13. OnpenenieHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpu3zanus Tel. J[Ba poaa snekTpuuecKkux 3apsgoB. BzaumoaeiicTBue 3apsikeH-
HbIX Ted. 3akoH KynoHa (3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS 3apsiKEHHBIX TEJ OT Be-
JIUYUHBI 3apAJI0OB U PACCTOSIHUS MEXKY T€JIaMM ).

DnekTpuueckoe nose. Hanpssk€HHOCTE aiiekTpudeckoro nojis. Ipunuun cynepmo-
3UIMH SJIEKTPUYECKUX TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJIeMEHTApHBIN ekTpuueckuid 3apsa. Ctpoe-
Hue aroMa. [I[pOBOTHUKYN U AURIIEKTPUKH. 3aKOH COXPaHEHUS SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUA TOK. Y CIOBHUS CYHIECTBOBAHUSA 3JIEKTPUUYECKOTO TOKA. MICTOUHUKH
MOCTOSITHHOTO TOKa. JIEMCTBUS ANEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUT-
HOE). DJIEKTPUUECKUN TOK B )KHIKOCTSAX U ra3ax.

Dnektpuueckas uenb. Cuna Toka. DIeKTpuueckoe HampsikeHue. COnmpoTUBIICHUE
ITPOBOAHUKA. Y IEJIBHOE CONPOTHUBIICHHE BellecTBa. 3akoH Oma g yyactka uenu. [lo-
CJI€0BATEIBHOE U NAapaJUIEIbHOE COEUHEHNE MPOBOJHUKOB.

PaboTa 1 MOLTHOCTH 3MIeKTpUYecKOro Toka. 3akoH J[xoyns—JleHna. Dnexkrpuueckue
LETH U IOTPEOUTENH IEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3aMbikaHuE.

[ToctostHHBIE MarHuThl. B3anMoneCTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOE MO-
ne. MarautHoe noJie 3eMJIM M €ro 3Ha4YeHue Uil KU3HU Ha 3emute. OnbiT Opcrena. Mar-
HUTHOE TI0JIE DJIEKTPUUYECKOTO TOKa. [IpuMeHeHHe 3lIeKTpOMarHuToB B TeXHUKE. Jleu-
CTBHE MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATENIb TOCTOSTHHOT'O TOKA.
Hcnonb3oBaHue 2IEKTPOBUTaTENIe B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apages. SABneHue 3eKTpoMaraiuTHON UHAYKIMKU. [IpaBuiio Jlenna. Dnek-
TporenepaTop. CriocoObl OJIYYCHUS dIECKTPUUSCKON dHEPTUH. DIESKTPOCTAHIIMN HA BO3-
OOHOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DIIeKTpU3aLUs TEJl.

JIBa poa 2JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEl.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DJIeKTpOoCTaTUUEeCKast HHAYKIHS.

3aK0H COXpaHEHUS NEKTPUUECKUX 3aPsiI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeWCTBHS DIEKTPUIECKOTO TOKA.

10. DJIEKTPUUYECKUI TOK B KUJKOCTH.

11. 'a30BBIU pa3psia.

12. I3MepeHue cuiibl TOKa aMIEPMETPOM.
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13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenune 37eKTpuYecKOoro HapsKeHUsT BOJIbTMETPOM.

Peocrar u MarasuH conpoTHUBIICHUM.

B3aumoelicTBUe MOCTOSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH PA3ICIICHUS MTOJHOCOB MAarHUTa.
MoennpoBaHre€ MarHUTHBIX MOJIEA OCTOSIHHBIX MATHUTOB.
OnbIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JleliCTBHE MAarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSTHHOTO TOKA.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHUH.

Omnbitel Dapajnes.

3aBUCUMOCTh HaIlpaBJICHUS] UHAYKIIMOHHOTO TOKAa OT YCJIOBUI €ro BO3HUKHOBE-
HUSL.

DJIEKTPOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbITHl 110 HAOJIOCHUIO AJIEKTPU3AIUMU TET UHAYKIIMEH U MPU CONMPUKOCHOBE-
HUMU.

UccnenoBanue AeCTBUS 3JIEKTPUUYECKOTO MOJIS Ha MPOBOJHUKHU U UIJICKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSIHHOTO TOKaA.
N3MepeHne u peryimpoBaHUe CUJIbI TOKA.

N3MepeHne U peryJImpoBaHUE HAIIPSKEHUS.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pe3ucTop, OT CONpo-
TUBJICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JJEKTPUUECKOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT €0 JJIMHBI, INIOMAAU TONEPEYHOr0 CEYEHUS U MaTepHaa.
[IpoBepka mpaBuia CIOKEHHSI HANPSKEHUU MPU MOCIEAOBATEILHOM COEAUHE-
HUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JUisl CHJIbI TOKA MPU NapaJyIeIbHOM COEAMHEHUH PE3UCTO-
pOB.

Omnpenenenre pabOTHI IEKTPUUIECKOIO TOKA, UIYILEr0 Yepe3 Pe3ucTop.
OrnpeneneHre MOUTHOCTH AIEKTPUUECKOTO TOKA, BBIAEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 JIAaMIIOUYKY, OT Harpsi-
JKCHUS Ha HEW.

Onpenenenue KIIJ[ narpeBares.

UccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHUTHOTO TIOJSI MOCTOSIHHBIX MarHUTOB MPU UX OOBEAMHEHUU U
pazzieneHumn.

HccnenoBanue IeMCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIONIUE 3aBUCUMOCTh CHJIbI B3aUMOJACHCTBHS KAaTYIIKU C
TOKOM M MarHuTa OT CHUJIbI TOKA U HAIlPaBJICHUS TOKA B KaTYIIIKE.

N3ydenue neiicTBUsI MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
KoncTtpyupoBanue u uzyueHue paboThl AJIEKTPOABUTATEIS.

N3mepenne KII/I anexrpoaBuraTeIbHON yCTaHOBKHU.



21. ONBITHI 10 UCCIIETOBAHUIO SIBICHHS 3JIEKTPOMAarHUTHOM MHAYKLMU: UCCIIEI0Ba-
HYE U3MECHECHMI 3HAYCHMS U HANPABJICHUS HHIYKLIHOHHOTO TOKA.
9 KUIIACC

Pa3nea 8. Mexannueckue siBJICHHUA.

Mexannueckoe ABuWkeHHe. MatepuanbHasa Touka. Cucrema orcuéra. OTHOCUTENb-
HOCTh MEXAHWYECKOTO JBWKECHUSA. PaBHOMEpHOE mpsiMOIMHEHOE JBUkeHne. HepaBHo-
MepHOE IpsiMOIMHENHOe aBuxkeHue. CpellHsis 1 MTHOBEHHAsi CKOPOCTh Teja MpU HepaBs-
HOMEPHOM JBHXKCHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMoiinHelHOe aBukeHue. CBoOOIHOE TajeHHeE.
OmnbiTel ['anunes.

PaBHOMepHOE ABMMXKEHUE 1O OKPYKHOCTH. [lepron u wacrora obpaiienus. JInneu-
Hasl ¥ yTJIOBasi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IlepBoiii 3ak0oH Hrprorona. Bropor 3axkon Hperotona. Tpernit 3akoH HprotoHa.
[IpuHIMII CynIEPNIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cujia TPEHUS! CKOJIbXKEHHUS, CHJIa Tpe-
HHUS TIOKOSI, APYTUE BUJIbI TPEHUS.

Cua TSDKECTH M 3aKOH BCEMHPHOTO TITOTEHHS. Y CKOpPEHHE CBOOOIHOTO MaJCHUS.
JIBmxenue manet Bokpyr Conuua. [lepBast kocmuyeckas ckopoctb. HeBecomocTs U ne-
PErpys3KHu.

PaBHoBecue mMatepuanbHOM TOUKH. AOCOMIOTHO TBEPA0E Teno. PaBHOBecue TBEPI0-
ro Teja ¢ 3aKPEIUIEHHOM OChIO BpamieHus. MomeHT cuibl. LIeHTp TsxecTwu.

Nmnynec Tena. M3meHenue ummynbca. MIynbC cuibl. 3aKOH COXpPAaHEHUS HM-
yJibsca. PeakTuBHOE JBUKEHHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cuil TSKECTH, YHPYroCTH, TPEHHUS.
CBsi3b sHepruu u padbotsl. [loTeHIManbHAas SHEPTUs Tela, MOAHSATOTO HaJ/l MOBEPXHOCTHIO
3emud. [loTeHmManbHas sHeprus ckatou npykuHbel. Kunernueckas sneprus. Teopema o
KMHETUYECKOWM 3HEpruu. 3aKOH COXPaHEHUsI MEXAHUYECKON SHEPTUH.

Jlemoncmpayuu.

1. HaGnrogeHne MeXaHWYECKOTO JBIDKEHHUS Tella OTHOCHTENIBHO Pa3HbIX TEJ OT-

cyéra.

2. CpaBHEHHME NyTEH M TPACKTOPUU NBHIKEHUS OJHOTO M TOTO K€ TENa OTHOCH-
TEJIbHO Pa3HBIX TEJ OTCYETA.

N3mepenne CKkOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanne nmpu3HaKoB PABHOYCKOPEHHOTO JBH>KEHUS.

HaOmronenue aABMKEHUsI Teia Mo OKPY>KHOCTH.

Habmronenne MexaHM4YeCKHUX SIBIICHUM, MPOUCXOISAIINX B cucTeMe oTcuéTa «Te-
JIeKKa» MpU €€ paBHOMEPHOM U YCKOPEHHOM JIBHKEHUM OTHOCHUTEIILHO KaOWHe-
Ta (PU3HUKHU.

7. 3aBUCUMOCTb YCKOPEHMS TeJla OT MAaCChl T€JIa U JCUCTBYIOIIEH HA HETO CUJIBI.

8. HaOmroneHnue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TElL.

9. M3MeHeHue Beca Tena npu yCKOPEHHOM JBUKEHUH.

10. [lepenaya nmmnynbca npu B3auMOJICHCTBUU TEN.
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11
12
13
14
15
16

[IpeoOpazoBaHus SHEPTUM NPU B3aUMOIECHCTBUU TEIL.

CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITyJIbCa IPU a0COIOTHO YIPYTOM B3aUMOAECUCTBUH.
Habmoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU TPU CBOOOAHOM I1aJICHUU.

CoxpaHeHNe MEXaHUYECKOM SHEPTUH MPU ABMKEHHUU Tella MO ACHCTBUEM IPY-
KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JalbHEMIIEro paBHOMEPHOIO JBUXKE-
HUS [IAPHKA WIH TEJIEKKU.

Omnpenenenre cpeaHe CKOPOCTH CKOJIbKEHUSI OpyCKa WIM JIBH)KEHUS IIapHKa
10 HAaKJIOHHOM TIOCKOCTH.

OmnpeneneHrne yCKOpPEeHHs Tejla MPH PAaBHOYCKOPEHHOM JABMKEHUHU MO HAKJIOH-
HOM IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH YT OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JBHKE-
HUM 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ciy MpPU PaBHOYCKOPEHHOM JBMKEHMM O€3 HaudajabHOU
CKOPOCTH IIyTH OTHOCATCS KaK psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOIO
JABJICHUS.

Onpenenenne Ko3hPUIMeHTa TPEHUS CKOJIBXKEHUS.

Ornpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CHIIbI TPEHUS NPU PABHOMEPHOM JIBUKEHUHU Te€Ja IO T'o-
PU30HTAIIBHON TOBEPXHOCTH.

Omnpenenenue padoThl CUJIbI YIIPYTOCTH MPHU MOABEME Ipy3a ¢ UCHOIb30BAHUEM
HETMOABUKHOTO U MOJABUXKHOTO OJIOKOB.

N3yuyenune 3aKoHa COXpaHEHUS SHEPTHH.

Paznen 9. Mexanuveckue KoJ1e0aHUs U BOJIHbI.

Koneb6arenbnoe neuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWMN: MEPUOJ, Ya-
CTOTa, aMIUIMTyAa. MaremMaTuuecKuil U Npy>KUHHBIM MasATHUKU. [IpeBpaiienue snepruun
MpH KOJIe0ATEIbHOM IBHXKCHHH.

3artyxawnue KojiebaHus. BreiHyxaeHHbIe KojieOaHus. Pezonanc. Mexanuuyeckue

BOJIHBI.

CaoiicTBa MexaHuW4eckuX BOJIH. [IpopoJibHble M TMONEpeyYHble BOJHBI. J[nMHa

BOJIHBI U CKOPOCTh €€ pacrpoCTpaHeHus. MexaHn4yecKkue BOJIHbBI B TBEPAOM TEJE, CEU-
CMHYECKHUE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa U BbicOTa ToHA. OTpaxkenue 3Byka. UHpa3Byk u ynbTpa-

3BYK.

Jemoncmpayuu.

1.

2
3.
4

Habmonenue xonebanuii Tei noa JeHCTBUEM CHUJIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpaneHne Npo1oibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).



5. HaOmromeHnne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKHUH pE30HAHC.
Jlabopamopnuie pabomel u onvimol.
1. OmpexeneHne 4aCTOTHI M TIEpUOa KOJIEOaHUH MaTeMaTUYECKOTO MAasITHHKA.
2. OmnpenesieHUE YaCTOTHI U NIeproAa KoaeOaHu MPy>KMHHOTO MasgTHUKA.
3. HccnenoBanue 3aBUCUMOCTU MEepHoJia KoieOaHU MOABEIIEHHOTO K HUTHU Tpy3a
OT JIJTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TEepuoja KOJICOAHUN NPY>KUHHOTO MAasTHHKA OT
Macchl Ipys3a.

5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoJieOaHUl rpy3a, MOABEUICHHOTO K HUTH,
OT Macchl Ipy3a.

6. OmbIThI, NEMOHCTPUPYIOIIME 3aBUCUMOCTH IEpUOAa KOJIeOaHUN MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOIHOTO MaICHHUS.

Pa3znes 10. D1eKTpOMArHuTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE ToJie. DIEKTPOMArHUTHbIE BOHBL. CBOMCTBA 3JIEKTPOMArHUT-
HbIX BOJIH. [IIkana 3neKTpOMarHuTHBIX BOJH. VICIonb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH
JUIS1 COTOBOM CBA3U.

DJneKTpoMarHuTHas rmpupoaa csera. CkopocTs cBeTa. BOJIHOBBIE CBOKCTBA CBETA.

Jemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yyeHue CBOMCTB 31EKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIIBHOTO Tenedo-

Ha.

Pa3nen 11. CBeToBble IBJICHHUS.

JlyueBass mogmenb cBeta. Mcrounuku cBera. [IpsMonuHeitHOE pacrpocTpaHeHUE
ceeta. 3armenus Connua u Jlyasl. Otpaxkenue cBera. [nockoe 3epkano. 3aKoH OTpaxe-
HUSI CBETA.

[Ipenomnenue cBeta. 3aKoH mpenoMiieHUs cBeTa. [[oJIHOe BHYTPEHHEE OTpPaKEHHE
cBerta. Mcnosib30BaHKE NOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon mydeid B nuH3e. OnTuyeckas cuctema Qoroamnmnapara, MUKpOCKONa U
Teneckona. ['ma3 kak onTuyeckasi cucteMa. bam3opykocTh U JalnbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CrioskeHHE CIIEKTPaTbHBIX
uBeToB. /ucnepcus ceera.

Jemoncmpayuu.

[IpsiMmonMHEHOE pacIPOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Toydyenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

ONTHYECKUHA CBETOBO/.

Xon nyuyei B coOuparoleit JImH3e.

Xox 1y4yer B pacCEenBaroLLIEH JINH3E.
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8. Ilomyuenue n300pakeHuii ¢ TOMOIIBIO JINH3.

9. Ilpunuun neictBus Goroannapara, MUKPOCKOIIA U TEJIECKOMA.

10. Monens rinasa.

11. Paznosxenue 0enoro cBera B CHEKTP.

12. [lomyuyenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUsI CBETOBOIO JIy4da OT yTJia MaJICHHUS.

2. W3ydeHue xapakTepUCTUK H300paKeHHUs IPeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBaHne 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO JIy4a OT yrja majae-
HUS Ha TPAHULIE «BO3TyX—CTEKIIO».

4. TlonmyueHue U300pakeHHM C MOMOIIBIO COOUPAIOIIEH JTUH3BI.
Omnpenenenre POKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cOOMparouieil JuH-
3BI.

6. OmnbITHI IO Pa3JI0KEHUIO OEJIOro CBETa B CHEKTP.

7. ONBITHI IO BOCOPUATHUIO 1IBETA MIPEIMETOB MPU UX HAOIIOIEHNUHU Yepe3 LIBETOBBIC
GUABTPHIL.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

Omneitel Pesepdopna u nminanerapnas mojaens aroma. Monens atoma bopa. Mcmyc-

KaHWE U MOTJIOLIEHUE CBeTa aTOMOM. KBaHThI. JInHeYaThIe CIIEKTPHI.

PaI[I/IOElKTHBHOCTI). AJ'II)(I)a-, Oera- u raMma-u3JIydCHH:A. CTpOGHI/Ie ATOMHOTI'O A1Opa.

Hyxnonnas monens atomHoro siapa. M3oronsl. PangnoaktuBHble npespamienus. [lepuon
N0JIypaciaga aTOMHBIX sIIEP.

SAnepHbie peakiu. 3aKOHbI COXPAHEHUS 3apsAI0BOIO0 U MACCOBOTO YUCE. DHEPTUs

CBsI3U aTOMHBIX sifiep. CBsi3b Macchl U Hepruu. Peakiuu cuHte3a u aeneHus siaep. Uc-
TOYHUKH 3Heprun CoJiHIIAa U 3BE3].

MBI.

SnepHas sHepreTuka. J[eMCTBUS paauOAKTUBHBIX W3JIyYCHUN HA YKHUBBIE OPTraHU3-

Hemoncmpauyuu.

1. CHeKTpbl U3IIYYEHUS U MOTJIOIICHHUS.

2. CHexTpsbl pa3IMYHbIX Ta30B.

3. Conextp Bogopoza.

4. HabGmonenue TpekoB B kamepe Buibcona.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnwie padbomuel u onvimol.

1. HaGmroneHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HccnenoBanue TpekoB: U3BMEPEHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (I10
doTorpadusm).

3. M3mepenue pagqnoakTuBHOTO (OHA.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO--0000AIOIMNA MOAYIb NpPEIHAa3HAUYEeH [JIi CUCTEMATU3ALMHU U

000011IeHNs] TPEIMETHOTO COJAECpPKAHUS U ONbITA NEATEIbHOCTH, TPUOOPETEHHOTO MpHU



M3YYEHUU BCETO Kypca (PU3MKH, a TaKXKe JJIsl TOJTOTOBKM K OCHOBHOMY TOCYJapPCTBEH-
HOMY SK3aMeHy 1o (puzuke 1151 00ydaromuxcs, BHIOPABIINX ATOT yUeOHBIN NpeaMer.
[Ipy m3yyeHHH NaHHOrO MOJIYJSI PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIIBI €S-
TEITLHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBAETCS IOCTIDKEHHE MPEAMETHBIX U MeETa-
MIPEAMETHBIX TJIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, GOPMHUPYETCS €CTECTBEHHOHAYIHAS
IrPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCJIEAOBAHUSA SIBICHUI NPUPOIbI U TEXHU-
KU, OBJAJCHUE YMEHHUSIMHU OOBSICHATh (DU3UUYECKUE SBJICHUS, MPUMEHSS MOJyYCHHbBIC
3HAHMS, PEIIaTh 33J]a41, B TOM YUCJIE KQUECTBEHHBIC U SKCIIEPUMEHTAIbHBIE.
[IpuHIMNIMATBEHO AEATENLHOCTHBIN XapaKTep JAaHHOIO pa3/ielia peAIn3yeTcs 3a CUET
TOT0, YTO OOYHYAIOIIKECs BBIMOJHSIOT 3aaHus1, B KOTOPBIX UM MPEIIaraeTcs:
Ha OCHOBE TOJIyYEHHBIX 3HAHUM paClO3HABaTh U HAYYHO OOBSACHATH (HU3UUECKUE
SBJIEHUS B OKPYKaIOIIEH TPUPO/JIE U TOBCETHEBHOM KU3HMU;
MCITOJIh30BaTh HAYYHBIC METOBI HCCIICOBAHUS (PU3NUECKUX SBIICHHUMA, B TOM YHCIIC
JUISL IPOBEPKHU TUIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAyYHbIE OCHOBBI HanOOJI€e BaXKHBIX JIOCTHKCHUN COBPEMEHHBIX TEXHOJIO-
UMW, HapUMEp, MPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX MCTOYHHUKOB JHEPTUHU Ha
OCHOBE 3aKOHAa IPEBPALCHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPIUH.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMUBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUS

N3yuyenue U3k Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAMPABIEHO HA J10-
CTHUKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTa-
TOB.

B pesynbrare usydeHuss (pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuarorerocst 0yayT cpOpMUPOBAHBI CIEAYIOIINE TUIYHOCTHBIE PE3YJIbTAThI B YaCTH:

e 1) mMaTpMoOTH4YECKOr0 BOCIIMTAHUA:

e — MPOSIBJIICHUE UHTEPECA K NCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUICKOH (u3u-
YECKOM HAyKH;

e — IICHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX--(DU3UKOB,;

e 2) rpaKIaHCKOIO0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e — TOTOBHOCTh K aKTUBHOMY YYaCTUIO B 0OCYKJICHUH OOIIIECTBEHHO 3HAUYUMBIX U ATH-
YECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKCHUN (PU3UKH;

e — OCO3HAHHE BaAXXHOCTH MOPAJIbHO--3TUYECKUX NPUHLHUIOB B IESITEIBHOCTH YYEHOTO;

e 3))3CTeTHYeCKOro BOCIIUTAHMSI:

e — BOCHPHUSITHE ICTETUUECKUX KayeCTB (PU3NYECKON HAYKH: €€ TaApMOHUYHOTO MOCTPO-
€HUsI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

e — OCO3HAaHHE LIEHHOCTH (PM3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHMS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BaXKHENIIEH COCTABIISIIOIIECH KYJIbTYPHI;

e — pa3BUTHE HAYYHOU JFOOO03HATEIHLHOCTH, HHTEPECA K UCCIIENOBATEILCKON JIeATEIb-
HOCTH,

e 5) dopmMupoBaHus KyJbTYPbI 310POBbS U SMOUMOHAJIBLHOIO 0JIATOMOJIYYHS:



e — OCO3HaHHUE LIEHHOCTU Oe30IacHoro oOpas3a >KU3HM B COBPEMEHHOM TEXHOJIOTHMYe-
CKOM MHp€, BaXKHOCTH IpaBUi OE30MIACHOTO MOBEACHMS HAa TPaHCIOPTE, HAa A0pOrax,
C 3JICKTPUYECKUM U TETUIOBBIM 000PYZAOBAHHUEM B JOMAIITHHUX YCIOBHSIX;

e — C(OPMHUPOBAHHOCTH HaBbIKa PEeQIIEKCHM, MPU3HAHUE CBOErO MpaBa Ha OIIMOKY U
TAKOTI'0 )K€ [IpaBa y APYyroro 4ejaoBeKa;

e 6) TPyIOBOIO BOCIIMTAHMS:

e — aKTMBHOE y4aCTHE€ B PEUICHUM NMPAKTUYECKUX 3aJad (B paMKax ceMbH, 00pa3oBa-
TENbHOM OpraHu3alM, rOpoja, Kpas) TEXHOJIOIMUYECKON M COLMAJIBHOM HalpaBieH-
HOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3NUECKUX 3HAHUI;

e — UHTEpEC K MPAKTHUECKOMY U3YUCHHIO PO EeCcCcHil, CBI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpUEHTAIMs Ha MpUMEHEHHEe (U3MYECKUX 3HAHUM IS pelieHus 3aj1ad B o0JacTu
OKpY’KaloIllel cpenibl, MJIaHUPOBAHUS MMOCTYIKOB U OLIEHKH MX BO3MOXHBIX IOCIE-
CTBUH ISl OKPYKAIOILIEH CPEbI;

e — OCO3HaHHUE IN00ATBHOIO XapaKTepa dKOJIOTMUECKHUX MPoOJieM U IMyTei UX peleHMs;

e 8) aganTanum K H3MEHAIOIMMCSH YCJIOBHAM COLMATBHON M PUPOAHOM Cpeabl:

e — MOTPEOHOCTh BO B3aMMOJICUCTBHM NPU BBINOJHEHUU HCCIEAOBAHUI U MPOEKTOB
(U3MYECKOI HANPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

e — MOBBIIIEHUE YPOBHS CBOE KOMIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATENBHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHCIIE€ (POPMYINPOBATH UEH,
MOHSATHS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SBJICHUSAX;

e — OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B 00nacTu (u-
3UKU;

e — IUIAHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUM;

e — CTPEMJICHHE aHAJIU3UPOBATh U BBISBISATH B3AaMMOCBSI3H MPUPObI, OOLIECTBA U KO-
HOMMKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PUZNYECKUX 3HAHMIA;

e — OLICHKA CBOUX JICWCTBHI C y4ETOM BJIMSHUS HA OKPYXKAIOLIYIO CPENY, BO3MOXKHBIX
r7100aJbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHMs TporpamMMsbl 10 (hU3UKE Ha YPOBHE OCHOBHOTO OOIIETO 00-
pazoBaHusa y oOydarouierocsi OyayT copMupoBaHb MeTamnpeaMeTHbIE Pe3yJbTaThl,
BKJTFOYAOIITUE TTO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBHSA, KOMMYHUKATHBHBIC
YHUBEpCaIbHbIC YU€OHbIE IEUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS.

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:
e BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MTPU3HAKU OOBEKTOB (SIBJICHUMN);
e YCTAHABIWBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIMKM, OCHOBaHUS Jisi 0000-
IIEHUS U CPABHECHUS;



* BBIIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS] B pacCMaTpUBAeMbIX (pakTax, JaH-
HBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBIICHUSIM;

e BBISIBJISITH IPUUMHHO--CJIE/ICTBEHHbBIE CBSI3U MPU U3YYEHUH (PU3MUECKUX SBICHUM U
MPOLIECCOB, JENaTh BBHIBOJABI C HCIOJb30BAaHUEM AENYKTUBHBIX M WHAYKTUBHBIX yMO3a-
KITIOYCHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEIIUYHH;

e CAMOCTOSITEJILHO BBIOUPATH CIIOCOO pelieHrs yueOHoM (u3nyeckon 3a1aun (cpas-
HEHUE HECKOJIbKMX BapUaHTOB pPEIICHHUs, BHIOOP HamboJee MOAXOASAIIEro ¢ y4éToM ca-
MOCTOSITEJIBHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbcKue 1eiiCTBUA:

e HCIMOJb30BATH BOIPOCHI KAK UCCIEI0BATEIbCKHI HHCTPYMEHT MO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSTEIHLHO COCTaBJICHHOMY IUIAHY OIBIT, HECIIOXKHBINA (husnde-
CKHI SKCIIEPUMEHT, HEOOJIbIIIOE HCcClieJOBaHNE (DU3UUECKOTO SIBJICHUS;

e OIICHMBATh HAa MPUMEHHUMOCTh U JOCTOBEPHOCTh MH(OPMALINIO, MOIYYEHHYIO B XOJ€
MCCJIEI0BAHMS WIIA SKCIIEPUMEHTA;

e CaMOCTOSTENBHO (POPMYIUPOBATH OOOOIICHHS U BBIBOJBI 110 pe3ysbTaTaM NpPOBEAEH-
HOT'O HaOJIIO/IEHUS, OIIbITA, UCCIIEIOBAHMS;

e IIPOTHO3MPOBATh BO3MOKHOE JaIbHENIIEE pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TAKXKE
BBIIBUTATh MPEINONOKEHUS 00 UX PA3BUTHHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

e IPUMEHSATHh PA3IUYHbIE METOJbl, HHCTPYMEHTBl M 3alpOChl MpPU IMOUCKE U 0TOOpe
MH(POpPMAIIMU WK JAHHBIX C YYETOM MPENIOKEHHON yueOHO! (pr3nuecKoi 3a1auu;

e AHANM3HPOBATH, CUCTEMATU3HPOBATh W HHTEPHPETHUPOBATH MH(MOPMAIUIO pa3Iny-
HBIX BUOB U ()OPM TIPEICTaBICHHUS;

e CaAMOCTOSITENBHO BBIOMpATh ONTHUMAIbHYIO (POpMY IpPEACTABICHHUS HMHPOPMALMH H
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECIIOKHBIMU CXE€MaMH, JharpaMMaMu, UHON
rpauKoi 1 MX KOMOWHAIIUSAMH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

e B XOJIe OOCYXJEeHHs y4eOHOro maTrepuaia, pe3yJbTaToB JIabOpaTOpPHBIX padoT U
IPOEKTOB 3ajJjaBaTh BOIPOCHI MO CYILIECTBY OOCYXKIaeMOW TeMbl M BbICKA3bIBaTh
UJIeU, HalleJICHHbIE Ha pElIeHHE 33Jaud U MOJiepKaHue OJaroKenaTeJbHOCTH 00-
IICHUS;

e COIOCTABJISTh CBOU CYXACHHUS C CYKIEHUSMHU JPYTUX YYACTHUKOB JMajora, oOHa-
PYKUBaTh pa3IMuMe U CXOACTBO MO3UIUI;

e BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

e MyOJMYHO MPEACTABIATH PE3YJbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMbITa (JKCIIe-
PUMEHTA, UCCIIEIOBAaHNUs, TPOEKTA);

e TIOHMMATbhb U KCIOJB30BATH MPEUMYILECTBA KOMAHAHOW U MHIUBUIYAIbHONU PabOTHI
IPU pEUICHUU KOHKPETHOMN (pu3nyecKor mpoOsIeMsl;

e TMPUHUMATH LIEJTM COBMECTHOU NEATEIbHOCTH, OPraHU30BbIBaTh JEUCTBUA MO €€ 10-
CTHKEHHUIO: PACIIPEAEIATh POJIM, 00CYKJIaTh MPOLIECCHl U PE3yNbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

e BBINOJHATH CBOIO YacTh palOThI, AOCTUTasi KAUECTBEHHOI'O pe3ysibTaTa MO CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPYS CBOM JECUCTBUSA C APYTUMHU WIEHAMHU KOMAaH/IbI;



OLICHHMBATh Ka4eCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSM, CAMOCTOSI-
TEJIBHO C(POPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE 1eCTBUS

CaMOOpFaHI/I3aHI/IH:

BBISIBJISITH MPOOJIEMbI B )KU3HEHHBIX U YY€OHBIX CHUTYaIUsX, TPEOYIOMUX IS pelie-
HUsl GUBUYECKUX 3HAHUI;

OPHEHTUPOBATHCS B PA3NIUYHBIX MOJIXOAAX MPUHATHUA PELICHUH (MHIUBHAYaJTbHOE,
HPUHATHE PELICHHS B TPYIIIE, IPUHITHAE PEIICHUN TPYIIION);

CaMOCTOSITENIbHO COCTaBIISITh aJNTOPUTM pelieHHs (U3MUECKON 3aladil WM TUIaHa
UCCIIEZIOBAHMS C YUYETOM MMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEMH, ap-
T'YMEHTHUPOBATH TpeiaraéMble BapUuaHThl PEIICHU;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IIPEAJIaraTh IUIaH €€ N3MECHEHUS;

OOBACHATH MPUUUHBI JOCTHKEHUS (HEAOCTUKEHUS) pE3yJIbTaTOB ACSITEIbHOCTH, /1a-
BaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YMCJIE B XOJ1 BBIIIOJIHEHUS (PU3NYECKO-
IO UCCJIEIOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB, U3MEHUBIIHMXCS
CUTYaIIMi, yCTAHOBJIEHHBIX OLIIMOOK, BO3HUKILIUX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIIOpa WM JAUCKYCCUU Ha Hayd-
HYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;

MPU3HABaTh CBOE MPABO HA OLIMOKY MpHU peleHnr PU3HYECKUX 3a/lay WK B YTBEP-
KIEHUAX HAa HAYYHBIE TEMBI M TAKOE KE IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoniy oOydyeHuss B 7 Kjacce mIpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HUCIIOJIB30BaTh ITOHATHUA: (1)H31/Iq€CKI/IC U XUMHWYCCKUEC SBJICHUA, Ha6J'IIOI[CHI/I€, JKCIIC-

PUMCEHT, MOACIIb, TUIIOTE3a, CAVMHUIIbI (bHSH‘ICCKI/IX BCJIMYMH, aTOM, MOJICKYJI4, arpe-

raTHbIE COCTOSIHUSI BeliecTBa (TBEPAOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBU-
*KEeHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJMHEWHOE), TPAaeKTOpHUs, PaBHOIECH-
CTByIOIIas cuia, Aehopmanus (yrnpyras, ImiIacTUYeckas), HeBECOMOCTb, COOOIIAIOIH-
ecsl COCY/Ibl;

paznuyath aBieHus (Auddy3usi, TEMIOBOE ABUKEHUE YACTHUI] BEIIECTBA, paBHOMEP-

HO€ JIBMKEHHUE, HEPABHOMEPHOE JBUKEHHUE, NHEPLIMS, B3AUMOIAECHUCTBUE TEJ, PABHOBE-
cr€ TBEPABIX TEJ C 3aKPEIUVIEHHOW OCBIO BpAILCHUS, Nepeada AABIICHUS TBEPABIMU
TeIaMu, >KUJIKOCTSIMHU U Ta3aMu, aTMOoc(epHOe IaBlIeHHE, MJIaBaHUE Tell, IpeBpallle-
HUS MEXaHWYECKOM SHEpPruu) Mo OMHCAHUI0 UX XapaKTEPHBIX CBONCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;



pacno3HaBaTh MPOSIBICHNE U3YUCHHBIX (DU3UYECKUX SBICHUN B OKPYKAIOIIEM MUDPE,
B TOM 4ucje (PU3NUECKHE SBJICHUS B MPUPOJIC: MIPUMEPHI IBIKCHHUS C Pa3IMYHbIMU
CKOPOCTSIMU B )KMBOW M HEXKUBOU MPUPOAE, NCUCTBUE CUJIBI TPEHUS B IPUPOJIE U TEX-
HUKE, BIUSHAE aTMOC(EPHOTO JaBJICHUS HA KUBOW OPTaHM3M, IUIABAHHE PBIO, phIya-
TU B TEJIE YEJI0BEKa, IIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B YUYECOHYIO, BhIIe-
JISATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3UICCKUX SBICHUM;

OTMCHIBATh U3yYCHHBIC CBOMCTBA TEJl U (PU3NUECKHUE SIBICHUS, UCTIONb3Ys (PU3MUECKUE
BEJIMUMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS
CKOpOCTb, CHJIa YIPYTOCTH, CHUJIa TSDKECTH, BEC Tella, CUJIa TPEeHUs, JaBleHue (TBEp-
JIOTO Tena, KUIKOCTH, Ta3a), BRITAIKHBAIONIAS CHJIA, MEXaHW4Yeckas pabora, MOII-
HOCTb, IJICYO CHUJIbI, MOMEHT CHJIbI, KOA()(PHUIIMEHT MOJIE3HOTO JIEHUCTBUS MEXaHU3MOB,
KMHETHYECKass W TOTEHIHUAJIbHAS SHEPrus), MpH ONMHUCAHWM IMPABWIHHO TPAKTOBAaTh
(U3UYECKUil CMBICIT MCTIOIB3YEMbIX BEIMYMH, UX 0003HAYCHUS W SIUHUIILI (U3HYe-
CKHMX BEJUYHMH, HAXOJUTHh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIIMUUHY
C JAPYIUMHU BEJIMYMHAMH, CTPOUTH I'paUKH H3YYCHHBIX 3aBUCHUMOCTEH (HU3MICCKUX
BCJIMYUH;

XapaKTepHU30BaTh CBOMCTBA TeJl, PU3HYECKUE SIBJICHUS U IPOIECCHI, UCIIOIb3Ys Mpa-
BHIJIA CJIOKEHUS CUJI (BIIOJIb OJTHOM mpsiMoii), 3akoH ['yka, 3axoH [lackais, 3akoH Ap-
XUMeZAa, IPaBUIIO paBHOBECHUS pbluara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKHU, 3aKOH
COXpaHECHHUSI MEXaHWYECKOM HEPryuu, MPU ATOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alMChIBATh €M0 MATEMAaTHUYECKOE BBIPAKEHUE;

OOBSICHATH (PM3UYECKUE SIBIICHMS, MIPOIIECCHI U CBOMCTBA TEJl, B TOM YHUCJE U B KOH-
TEKCTE€ CUTyallud MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATh MPUYUHHO-
-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOPOM Ha
1-2 W3ydYeHHBIX CBOWCTBA (DM3WUYECKUX SABJICHUM, (PU3MUCCKHUX 3aKOHA WJIU 3aKOHO-
MEPHOCTH;

pemiaTh pacyéTHbIe 3a7a4d B 1—2 neHCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bI-
Barolue (pu3nueckue BEJIMYMHBI: HA OCHOBE aHAlM3a YCJIOBUS 3aJa4d 3alHUChIBAThH
KpaTKoe YCJIOBHE, MOJACTABIATh (DU3NYECKUE BEIUYUHBI B (POPMYJIBI M MPOBOJUTH
pacué€Thl, HAXOUTh CITPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS PEIICHUS 3a1a4, OLICHH-
BaTh PEAIMCTUYHOCTD IMOJYICHHON (PHU3UIECKON BEIIMUUHBL;

pacro3HaBaTh Mpo0OJIEMbl, KOTOPhIE MOYKHO PEIIUTh MPU MOMOIIN (PUHUECKUX METO-
JIOB, B ONUCAHUU UCCIIEOBAHUS BBIACIATEH MPOBEPSAEMOE MPEANOIOKEHNE (TUTIOTERY),
pas3MyaTh ¥ MHTEPIPETUPOBATH MOJYUYCHHBIN PEe3yIbTaT, HAXOAUTh OIIUOKHA B XOJIE
OIBITA, JEJATh BBIBOABI IO €TI0 PE3yJIbTaTaM;

IIPOBOJIUTH OIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBICHUN WM (PU3NUECKUX CBOMCTB
Ten: GOopMyIUpPOBaATH IPOBEPSIEMbIC MPEIOI0KEHHS, COOMpaTh YCTAHOBKY U3 Tpe/I-
JI0)KEHHOTO 000PYA0BaHUs, 3aITMCHIBAThH X0/ ONbITa U (POPMYIUPOBATH BHIBO/IHI;
BBITIOJTHATD TIPSMBIE U3MEPECHUS PACCTOSIHUS, BPEMEHH, MAacChl Teja, 00bEMA, CHUJIBI 1
TEMIIEpaTyphbl C MCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aNTUCHIBATH
MoKa3aHusi MpUOOPOB C yUETOM 3aJaHHON aOCOJIFOTHOM MOTPEUTHOCTH U3MEPEHU;
IIPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTU OJHON (DU3NUECKON BETWYUHBI OT JAPYTroil
WCIIOJb30BaHUEM MPSAMbBIX U3MEPEHUN (3aBUCUMOCTH IyTH PABHOMEPHO JBHKYIIETO-



Csl T€Ja OT BPEMEHM JIBHXKEHHMSI TeJla, CHIIbI TPEHHSI CKOJIBKEHHSI OT Beca Tena, Kade-
cTBa 00pabOTKH MOBEPXHOCTEW TEN U HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAAHN CO-
NPUKOCHOBEHUS TE€J, CUJIBI YNPYrOCTU OT YUIMHEHUS TMPY>KUHBI, BBITAJKUBAIOLIEH
CHJIBI OT 00BEMA MOTPYKEHHON YaCTH TeNa M OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCH-
MOCTH OT IUIOTHOCTH TeNa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN IIa-
BaHUS TeJ, YCIOBUU paBHOBECHS phluara U OJIOKOB), y4acTBOBAaTh B IJIAHUPOBAHUU
y4eOHOTO HcCcleoBaHusl, cOOUpPaTh YCTAHOBKY W BBINOJHATh W3MEPEHHUS], CIEIys
MpeJIOKEHHOMY IIJIaHy, (PUKCHPOBATH PE3ybTaThl MOJIYYCHHON 3aBUCUMOCTU (HU3H-
YEeCKUX BEJIMYUH B BUJC MPEUIOKESHHBIX TaOIHUI] U IrpadUKOB, eJaaTh BBIBOJBI MO pe-
3yJbTaTaM UCCIEI0BaHHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUST (PU3NYECKUX BETUYMH (TUIOTHOCTH BELIECTBA KU I~
KOCTH U TBEPJOIO Tela, CHJIa TPEHUSI CKOJIbKEHUS, TaBJIEHUE BO3/yXa, BHITAIKUBAIO-
1ast Cuiia, IeUCTBYIONIAs Ha MOTPYKEHHOE B KUAKOCTD TEJO, KO3(PPHUIIMEHT MOJIe3HO-
ro JACUCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS MPEIJIOKEHHOM MHCTPYKUHH: MPHU BhI-
NOJHEHUHN U3MEPEHUN coOUpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCIAThH 3HA-
YEHUE UCKOMOM BEIIMYNHBI;

coOJI0/IaTh MpaBUiIa TEXHUKHU O€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM 000PY10-
BAaHHEM;

YKa3bIBaTh MPUHLHUIIBI TEUCTBHS IPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMO-
METp, JUHAMOMETP, COOOUIAt0IINECs COCY/Ibl, O0apOMeTp, pblyar, MOJABUKHBIM 1 HETo-
JIBMKHBIN OJIOK, HAKJIOHHASI TNTIOCKOCTH;

XapaKTEpU30BaTh MPUHUUIIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOWCTB C OMOPOM HAa UX OMHUCAHUs (B TOM YHCIIE: NOJUIMITHUKH, YCTPOKUCTBO BOJO-
MIPOBOJIA, TUAPABINYECKHUI TPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeo-
METp), UCTIOJIb3YsI 3HAHMS O CBOMCTBaX (DM3WUYECKUX SIBJCHUN U HEOOXOAUMBIE (pU3H-
YECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH TPUMEPHI (HAXOIUTh HHPOPMALIUIO O TPUMEPAX) MPAKTHUECKOTO UCIOJIb-
30BaHMS (PU3MUECKUX 3HAHUU B MOBCEAHEBHOM >KU3HU ISl oOecniedeHus: 6e30macHo-
CTH Mpu 00pallleHnu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10-
POBBS M COOJIIOJICHUS] HOPM 3KOJIOTHYECKOI0 MOBEACHUS B OKpYXKAIOUIeH cpee;
OCYIIECTBIISATH OTOOP MCTOUYHUKOB MH(popMalnu B MIHTepHETE B COOTBETCTBHUHM C 3a-
JAHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCSA 3HAHUM U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIAEIATH MH(GOPMALIMIO, KOTOpas SIBISETCA MPOTHUBOPEUU-
BOM UM MOXET ObITh HEJJOCTOBEPHOM;

MCIIOJIH30BATh TIPU BBITIOJTHEHUH YY€OHBIX 3a/IaHUM HAyYHO--TIOMYJISPHYIO JIUTEpaTy-
py (GuU3MYECKOTo coepKaHus, CIpPaBOYHbIE Marepuaibl, pecypchl cetu MHTepHer,
BJIaJeTh NpUEMaMH KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMALMUHU W3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPAaTKME MUCbMEHHBIE U YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
HMCTOYHUKOB WH(MOpMAIU (PU3NIECKOTO COACPIKAHUA, B TOM YUCIIE MTyOJIUYHO JeNaTh
KpaTKHe COOOIEHUS O PE3yJIbTaTax IMPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, MPHU
ATOM T'PAMOTHO HCIOJb30BaTh W3YUCHHBIM MOHATUIHBIN anmapaT Kypca (GU3UKH, CO-
IIPOBO’KJATh BBICTYIJIEHUE TPE3CHTALUEH;



e TIPY BBHIMOJHEHUHU YICOHBIX MTPOCKTOB U MCCIICIOBAHUN paCIIPEACNIATh 00S3aHHOCTH B
rpyInme B COOTBETCTBUM C NTOCTABJICHHBIMU 33JJa4aMHU, CJIEIUTh 3a BBIIIOJIHEHUEM ILIa-
Ha JCMCTBUH, aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJl B JEATEIHLHOCTH TPYIIIHI,
BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHUE, YUUTHIBAasi MHEHUE OKPYKAIOIIHX.

K xonmy oOydyenus B 8 kjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTO-
MOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBa, KPUCTAIIMUECKUE U aMOop -
HbIE TeJla, HACBIIIEHHBIM U HEHACHIIICHHBIN Nap, BIAXXHOCTh BO3/AyXa, TEMIIEpa-
Typa, BHYTPEHHSS 3HEPrus, TEIUIOBOW IBUTATENb, JJIEMEHTAPHBIN 3JEKTpUYe-
CKUH 3apsif, 3JIEKTPUYECKOE I0JIe, MIPOBOAHUKU U IUDJIEKTPUKHU, MOCTOSHHBIN
AJIEKTPUYECKUI TOK, MArHUTHOE T0JIE;

pa3nanyath ABJICHUA (TEIUIOBOE PACHIMPEHUE U CXKaTHeE, TEILIoNepeaada, TeIio-
BO€ PAaBHOBECHE, CMAYMBaHHUE, KalWULSIPHBIE SIBIICHUS, HCHApEHHE, KOHJIEHCa-
usl, IJIABJIEHUE, KpUCTauM3auus (OTBEpAECBaHUE), KUIIEHHE, TEILIonepenaya
(TEeTIoNpPOBOIHOCTh, KOHBEKIIUS, U3IYUYEHHUE), DJEKTPHU3aLUs Tel, B3aUMOACH-
CTBHUE 3apsJ0B, JEUCTBUS MIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMO-
JEHACTBUE MarHUTOB, JIEMCTBUE MAarHUTHOTO TOJI HA MPOBOJHHUK C TOKOM, 3JIEK-
TPOMArHUTHAs UHAYKIMS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JJEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3MUECKUX SIBJICHUM B OKPY’KaIOLIEM
MUpE, B TOM YUCJIE (PU3HUECKUE SIBJICHUS B IPUPOE: TOBEPXHOCTHOE HATSKEHUE
Y KaNWUISIpHBIE SBJICHUS B IPUPOJIE, KPUCTAIIIBI B IpUpOE, n3ityueHue CollHLa,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHe-
ra, 3JEKTPUUYECKUE SIBJICHUS B aTMOC(Epe, AIEKTPUUECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3eMiIH, Jpei( MoIocoB, pojib MArHUTHOTO TOJIS AJIs dKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, ITPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B y4eO-
HYI0, BBIJIEJIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3HUECKUX SBJICHUN;
OTUCHIBATh U3YUYEHHbIC CBOMCTBA TEN U (PU3NUYECKUE SBIICHUS, UCTIONb3Ys PU3H-
YeCKUE BEJIMYUHBI (TemrepaTypa, BHYTPEHHSISI SHEPTHUs, KOJIMYECTBO TEIUIOTHI,
yI€elbHasg TEIIOEMKOCTh BEIIECTBA, yJEJbHAs TEIUIOTA IUIABICHUS, yJEJbHas
TEIUIOTa NMapooOpa3oBaHus, yAElbHAs TEIUIOTa CrOpaHus TOIUIMBA, KO3 ¢uuu-
€HT MOJIE3HOI0 ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3-
IyXa, DJIEKTPUYECKUH 3apsll, CHjla TOKA, AJIEKTPUYECKOE HANpPSLKEHHE, COIpO-
TUBJICHHE TPOBOJHUKA, YJEJIbHOE COMPOTHBIICHHWE BEIIECTBA, paboTa U MOII-
HOCTb 3JIEKTPUYECKOTO TOKa), IPU ONKUCAHUU MPABWIBHO TPAKTOBATh (hu3mye-
CKHMI CMBIC]I MCHOJIb3YEMbIX BEIUYMH, 0003HAUEHUS U €IUHHULBI (PU3NYECKUX
BEJIMYMH, HAXOAUTH (POPMYJIbl, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMUUHY C
APYTUMU BEIMYUHAMH, CTPOUTH I'padUKH H3YUYEHHBIX 3aBUCUMOCTEW (u3nde-
CKHX BEJIMYMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBJICHHS W MPOIECCHI, UCTIOIB3YS
OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIIPHO--KHHETUYECKOM TEOPUU CTPOECHUS BEllle-
CTBa, IPUHLIMII CYNEPIIO3ULINM TOJIE€N (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpa-



HEHUs 3apsAaa, 3akoH Oma J1s yyacTka uenu, 3akoH Jxoynsa—JIeHna, 3akoH co-
XpaHEHUs! PHEPTUH, NIPU ITOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3a-
IUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3NYECKUE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallMi NPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATh MPHYMH-
HO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHME U3 |—2 JIOrMYECKHX ILaroB c
onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SABJICHUH, PUINUECKUX 3aKO-
HOB WJIM 3aKOHOMEPHOCTEW;

pemiaTh pacy€THbIE 3a/1ayd B 2—3 JEHCTBUSA, HCIOJIb3YS 3aKOHBI U (HOpPMYJIbI,
CBsI3bIBaIONIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaIM3a YCJIOBUA 3a/layM 3a-
IUCBIBATh KPaTKOE yCJIOBHUE, BBISBIISTh HEAOCTATOK JAHHBIX JUIS PELICHUS 3aja-
4M, BEIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIsl €€ pelIeHUs, IPOBOANUTD
pacuéThl ¥ CPAaBHUBATH MOJYYECHHOE 3HAUCHHE (PU3UUECKON BETMUMHBI C U3BECT-
HBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIINUTh MPU MOMOIIU (PUZUYECKUX
METOJI0B, HCIIOJIb3Ys ONHUCAHUE UCCIIEIOBAHNUS, BBIIEIATH IPOBEPSEMOE ITPEATIO-
JIO’)KEHHE, OLICHHWBATh IPaBUIIBHOCTH IOPSAJIKA IPOBENCHHS UCCIEIOBAHUS, Je-
JIaTh BBIBOJBL;

MIPOBOJIUTH OMNBITHl MO HAOMIONECHUIO (PU3HYECKUX SIBICHUN WM (U3HYECKUX
CBOMCTB TeJ (KallWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JABJICHHUS BO31yXa OT €ro
0o0BEMa, TeMIepaTypbl, CKOPOCTH HPOIEcca OCThIBAHUS U HarpEBaHUsI MPU U3ITY-
YEHUHU OT I[BETa U3TydaronieH (IMOorIonariieil) TIoBepXHOCTH, CKOPOCTh UcHape-
HUSA BOABI OT TEMIIEPATYpPhl KUJIKOCTU U TUIOLIaAN €€ MOBEPXHOCTH, JIEKTpU3a-
LU TNl U B3aUMOJICUCTBHUE AJNEKTPUUECKUX 3apsA0B, B3aUMOICUCTBUE MTOCTOSH-
HBIX MArHWTOB, BU3yaJIM3al[Msl MarHUTHBIX I10JI€M NOCTOSHHBIX MarHUTOB, JIEH-
CTBHS MarHUTHOTO NOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA AJIEKTPOJIBUraTENsl OCTOSHHOTO TOKA): (hOpMYyIMPOBaTh MPOBEPSIEMbIE
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyJ0BaHUs, OMU-
CBIBAaTh X0/ OIbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBINIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHON BIAXKHOCTU BO3-
ayxa, CHJIbl TOKA, HANpPsKEHUS C HCIOJIb30BAHWEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PM3MUECKUX BEJIIMYMH, CPABHUBATH PE3YJIbTATHl UBMEPEHUN C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJUTDH UCCIIEOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT JIpY-
rOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTUBJIEHUS MPO-
BOJAHHMKA OT €r0 IJUHBI, TUIOMAAN MONEPEUYHOI0 CEUYECHHsI U YJEIBbHOrO COMpo-
TUBJICHUSI BEILIECTBA MPOBOJAHMKA, CHJIbI TOKA, WAYLIErO 4Yepe3 MPOBOJHHUK, OT
HaANpsHDKEHUsT Ha IPOBOJHUKE, UCCIEIOBAaHUE TOCIIEOBATENBHOTO U Mapajiellb-
HOTO COEAMHEHUU MPOBOJAHHUKOB): IJIAHUPOBATH MCCIIEJOBaHUE, COOUpPATh yCTa-
HOBKY M BBINIOJIHATH U3MEPEHHUsI, CIeys MPEIJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE TaONHI] U IpaQHUKOB, J€aTh Bbl-
BOJIbI IO pe3yJIbTaTaM UCCIIEeI0BAHNUS;



MPOBOANTH KOCBEHHbIE M3MEpPEHUsl (PU3MUECKUX BEIMUYWH (yAelbHas TEIUIOEM-
KOCTb BEILECTBA, CONPOTUBIIEHUE NTPOBOJHUKA, pad0Ta U MOILIHOCTb JIEKTpUYE-
CKOTO TOKAa): IUIAHUPOBAaTh W3MEPEHUs, COOMpATh SKCIEPHMEHTAIbHYIO ycCTa-
HOBKY, CJIelysl IPEIJI0KEHHON HHCTPYKIMH, U BBIYUCIISATh 3HAUYEHUE BETUYHHBL;
coOII0aTh MpaBHia TEXHUKUA O€30MacHOCTU IIpH padoTe ¢ 1abopaToOpHBIM 000-
pYyZlOBaHUEM;

XapaKTepU30BaTh MPUHLIMIIBI AEUCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOW HAa UX ONHUCAaHUA (B TOM YHCIIE: CHCTEMA OTOIUICHHS JOMOB,
TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOIBTMETP, CUETUMK IIEKTPUUECKOM
SHEPTHUH, IIEKTPOOCBETUTENbHbBIE MPUOOPHI, HATPEBATEIbHBIE ANEKTPOIPUOOPHI
(mpuMepsbl), AIIEKTPUYECKUE IMPENOXPAHUTENH, IJIEKTPOMArHuT, 3JIEKTPOBUIa-
TEJIb IOCTOSTHHOTO TOKA), UCIIOJIb3Yysl 3HaHUS O CBOMCTBAX (PU3NYECKUX SIBJICHUN
U HeoOXoauMbie PU3NIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M M3MEPUTEIbHBIC MPUOOPHI
[0 CXEMaM U CXE€MaTHYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETp, TEPMOC, IICHU-
XpOMETpP, TUTPOMETP, JABUTaTElIb BHYTPEHHETO CrOpPaHHUsA, 3JIEKTPOCKON, PEO-
CTaT), COCTABJISITH CXEMBI JIEKTPUUECKUX LENEH C MOCIEA0BATEIBbHBIM U Mapaj-
JENbHBIM COEUHEHUEM BJIEMEHTOB, pa3jinyas YCIOBHbIE 00O3HAUEHUS HJIEMEH-
TOB JJIEKTPUYECKUX LIENIEH;

OPUBOJUTH IPUMEPHI (HAXOAUTh HHPOPMAIUIO O IPUMEPaX) MPaAKTUIECKOTO HC-
NOJIb30BaHUsl (PU3MYECKUX 3HAHUI B MOBCEIHEBHOM XHU3HU U1 OOecCredeHus
0e3omacHOCTH IpH OOpanieHuu ¢ NpuOOpaMHu U TEXHUYECKUMH YCTPONCTBAaMU,
COXpaHEHUsl 370pPOBbS MU COOJIOJEHUS HOPM SKOJOTMYECKOTO IOBEJICHUSA B
OKpYXaroUIEh Cpee;

OCYIIECTBIIATH MOUCK MHpopMau (pusndeckoro coaepxxanus B Uutepuere, Ha
OCHOBE MMEIOIINXCS 3HAHUW U ITyTEM CPAaBHEHHUS JONOJHUTEIBHBIX HCTOYHUKOB
BBIICNIATh MHPOPMALIUIO, KOTOpask ABJISIETCSI TPOTUBOPEUUBOUA UM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINOJHEHUH YYEOHBIX 3aJjaHU HAyYHO--TIOMYJISIPHYIO JIUTE-
paTypy (pU3N4YecKoro cojep:kaHusi, ClipaBOUHble MaTepuaibl, pecypcsl cetu MH-
TEpHET, BJAJETh NpUEMaMU KOHCIIEKTHMPOBAHHUS TEKCTa, NMPeoOpa3oBaHUsl HH-
(dopmanyu U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHbIC TMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHMSI, 00001Ias
MHPOPMAIIMIO U3 HECKOJBKUX HMCTOYHUKOB (DU3MUYECKOTO COACpIKAHHS, B TOM
quclie MyOIMYHO NMPEACTABIATh PE3YIbTaThl MIPOSKTHOM UM HCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh U3YyUYECHHBIN NOHATUNHBIN all-
napar Kypca (pU3MKd, COPOBOXIATh BHICTYIVICHUE MTPE3CHTALINEH;

IpU BBIMOJIHEHUU YYEOHBIX MPOEKTOB M MCCIIEOBAHUN (DU3UUECKUX MPOIECCOB
pacnpeenaTb 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3a]1a-
4aMu, CJIEAUTh 3a BBIIOJHEHUEM IIaHA ACHCTBUI M KOPPEKTUPOBATH €ro, aJeK-
BAaTHO OILICHMBATh COOCTBEHHBIM BKJAJ B JEATEIBHOCTb TPYMIbl, BHICTPAUBATH
KOMMYHUKATUBHOE B3aWMOJIEHCTBUE, MPOSBISIE TOTOBHOCTH pa3peliaTh KOH-
(AUKTHI.



K konmy oOydyenuss B 9 kjacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMCHHIHA:

UCIIOJIb30BaTh MOHATUS: CUCTEMa OTCUéra, MaTepuaibHas TOYKa, TPACKTOPHUS,
OTHOCHUTEILHOCTh MEXaHWYECKOTO ABMXKEHUS, Aedopmarus (ynpyras, IUIacTH-
4yecKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U IMEPErpy3-
KU, [IEHTP TSHKECTU, a0CONIOTHO TBEPAOE TEJO, HEHTP TSHKECTH TBEPAOIO Tela,
paBHOBecHE, MEXaHUYECKUE KOJeOaHMsI M BOJIHBI, 3BYK, HH(MPA3BYK U YJIbTpa-
3BYK, DJIEKTPOMATrHUTHBIC BOJIHBI, IIIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30-
PYKOCTb U JaJIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U MOTJIONIeHUs, anbda-, Oera-
Y raMMa-HU3J1y4YeHHUs, U30TOIbI, sIACpHAs YHEPTETUKA;

pasznuyaTh sIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE JBHXKE-
HUE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE NIBMXKEHHE, CBOOOJHOE MaJeHUE Tell,
PaBHOMEPHOE JABMXKEHHUE MO OKPY>XKHOCTH, B3aUMOJICHCTBUE TE€J, PEAKTUBHOE
NBIDKEHUE, KOJIeOATeIbHOE NBUKEHHUE (3aTyXalolllle U BBIHYKJICHHBIE KoyieOa-
HUs1), PE30HAHC, BOJTHOBOE JIBIDKCHHE, OTPAKEHHUE 3BYKa, MPSMOJIMHEHHOE pac-
IPOCTPAHEHUE, OTPAKEHUE U MIPEIOMIICHHE CBETA, MIOJHOE BHYTPEHHEE OTpaXKe-
HUE CBETa, pa3JIoKeHHE OEJIOro CBETa B CIIEKTP U CJIOKEHUE CIIEKTPAIbHBIX I[BE-
TOB, IUCIEPCUS CBETA, €CTECTBEHHAS! PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JINHEH-
YaTOTO CHEKTPa U3TYyUYCHUS) M0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHO-
BE OTBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE M3YUYCHHBIX (DU3MUECKUX SIBICHUN B OKPYXKAIOIIEM
Mupe (B TOM 4ucie pu3nuecKkue sSBJICHUSI B IPUPOJIC: MPUIUBBI U OTJIUBBI, JBU-
xeHue miaHneT COTHEYHOM CUCTEMBbI, PEaKTUBHOE JBMKCHHME >KUBBIX OpraHU3-
MOB, BOCHPUSITUE 3BYKOB KUBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMUYECKUE BOJIHBI,
I[yHaMH, 9XO0, I[BE€Ta TeJI, ONTHUYECKHUE SIBJICHUS B MPUPOJIe, OMOIOTHYECKOE JIeH-
CTBHE BHJIUMOTO, YJIbTPa(HUOIETOBOTO M PEHTTCHOBCKOTO H3IyUYCHUM, ecTe-
CTBEHHBIN paIMOAKTUBHBIA (POH, KOCMUYECKHUE JTyUd, PATUOAKTUBHOE U3JIyUCHUE
MPUPOIHBIX MUHEPAJIOB, IEUCTBUE PaIMOAKTUBHBIX U3TYYEHUM HA OPTaHU3M Ye-
JIOBEKA), TIPU 3TOM TEPEBOJANTH MPAKTHYECKYIO 3a/ady B y4eOHYIO, BBIICISATH
CYIIIECTBEHHbIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUN;

OMHCHIBATH M3YUYEHHBIE CBOMCTBA TEN U (U3UYECKUE SIBJICHUS, UCTIONB3YS PU3H-
YeCKUe BEJIUYMHBI (CPeHsIsE U MTHOBEHHAs] CKOPOCTh TeJia TP HEPAaBHOMEPHOM
JNBWKCHUH, YCKOPEHHUE, MepeMeleHre, MyTh, YIioBas CKOPOCTb, CUJia TPEHUS,
CuJia YyIpyrocTH, CUjla TSKECTH, YCKOpEeHHe CBOOOIHOTO TaJeHHs, BEC Tela, UM-
MyJIbC TeJla, UMIYJbC CHJIBI, MEXaHWYeCcKas padoTa U MOITHOCTh, TOTCHIIHAIb-
Has PHEPIUs TeJya, MOAHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHASI DHEP-
TUsl CKAaTON MPY>KMHBI, KHHETUYECKAsi SHEPTHS, TIOJIHAST MEXaHWYEeCKast DHEPTHS,
NepUoJ U YacToTa KojeOaHu, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTH CBETa, MOKA3aTeNlb MPEIIOMJICHHUS CPE/bl), IPU OMUCAHUU TPABHIHHO
TPaKTOBATh (PU3UYECKUIA CMBICI MCIIOIB3YEMBIX BEJIMYUH, 0003HAYCHUS U €IH-
HULBI (PU3UYECKUX BEJIUYUH, HAXOJIUTh (DOPMYIIbI, CBS3bIBAIOIINE JaHHYIO (U-
3UYECKYIO BEJIMUYUHY C JIPYTUMHU BEIMYMHAMU, CTPOUTH rpadUKy U3YYEHHBIX 3a-
BUCUMOCTEHN (PU3UYECKUX BEJIIMYUNH;



XapaKTepHU30BaTh CBOMCTBA Tel, (PM3MUECKHUE SBICHUS U TPOIECCHI, UCIIOIb3YS
3aKOH COXPAHEHUs YHEPTUH, 3aKOH BCEMHUPHOI'O TATOTEHUS, MPUHIIUI CYIEPHo-
3UIIMKM CWJI, PUHLUI OTHOCUTeNbHOCTU ["anunes, 3akonsl HeloTOHA, 3aK0H co-
XPaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPEJIOMIIEHUS CBETA, 3aKOHBI COXpa-
HEHHS 3apsS0BOTO M MAcCCOBOTO YKCEN MPH SIACPHBIX PEAKIHUIX, IPU STOM J1a-
BaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aMUCHIBATH €r0 MaTEMaTUYECKOE
BBIPAKEHUE;

OOBSACHATH (PU3NUYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyalluid TPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MNPUYHUHHO--
CJICICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTUYECKUX I1aroB C OMOPOM
Ha 2—3 W3yYEHHBIX CBOMCTBA (U3MUECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3aa4u (ONMUpAIoIIMecs Ha CUCTEMY U3 2—3 ypaBHEHUI ), UC-
MOJTB3YsI 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOITNE (DU3NUCCKHE BEITMUNHBI: HA OCHOBE
aHaju3a YCJIOBHS 3aJayd 3alMChIBATh KPAaTKOE YCJIOBHUE, BBISBIATH HEAOCTAIO-
M€ WM W30BITOYHBIE JTAHHBIE, BHIOMPATHh 3aKOHBI U (POPMYIIbI, HEOOXOAUMbIE
JUISl pELICHUS], IPOBOJUTh PACUETHI U OLEHUBATh PEATUCTUYHOCTh MOJIYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETUYUHBI;

pacro3HaBath MpPo0JIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIU (HU3UUECKHUX
METOJ0OB, UCMOJIb3Ys ONMCAHUE UCCIIEIOBAHUS, BBIICIATH ITPOBEPSAEMOE MPEIIO-
JI0’)KEHUE, OLICHMBATh MPAaBUJIBLHOCTh MOPSIKA MPOBEACHUS HCCIENOBaHUS, Jie-
JIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHUM U OTBITOB;
MPOBOAUTEL OMNBITHI MO HAONIOACHUIO (U3UYECKUX SIBICHUUA WU (PU3HMUYECKUX
CBOMCTB Te (M3y4eHue BTOporo 3akoHa HeloTOHA, 3aK0HA COXpAHEHUS SHEPTHUH,
3aBUCUMOCTh TE€pHOJia KoJeOaHU! MPY>KMHHOTO MasTHHKA OT MacChl rpy3a u
KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTH OT aMILTUTY IbI MaJIbIX KOJI€OaHUH, Mpsi-
MOJIMHEWHOE paclpOCTpaHEHHE CBETA, Pa3joKeHUue 0eJI0oTo CBETa B CIEKTP, U3Y-
YEHHUE CBOWMCTB HM300paKEHUSI B ILJIOCKOM 3€pKaje M CBOMCTB H300pa)KEHUs
npenMeTa B cobuparomiel JruH3e, HaOM0IeHWe CIUIONTHBIX U JIMHEWYaThIX CIEK-
TPOB UBIYUYEHHUSI): CAMOCTOATEILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HA0O-
pa o0OpyAOBaHMs, OMUCHIBATH XOJ[ OMbITA U €ro Pe3yJbTaThl, POPMYIHPOBATH
BBIBO/IbI;

MPOBOAUTH MPU HEOOXOJUMOCTU CEPUI0 MPSMBIX M3MEPEHUM, ONpeaensis Cpe/l-
Hee 3HAYCHUE H3MepsieMOil BeNMMuYWHBI ((DOKYCHOE paccTosiHue coOuparomieit
JIMH3BI), 000CHOBBIBATH BEIOOP crioco0a n3mMepeHus (M3MEepUTEILHOIO Mpuoopa);
MPOBOJIUTH HMCCJICOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYWH C HMCIOJIb30Ba-
HUEM TMPSMBIX WU3MEPEHUN (3aBUCUMOCTh MyTH OT BPEMEHU TPU PaBHOYCKOPEH-
HOM JIBMKEHUHU 0€3 Ha4aJbHOM CKOPOCTH, IEPHOIa KOJIeOaHUM MaTeMaTHYECKO-
ro MasiTHUKa OT JIJIMHBI HUTH, 3aBUCUMOCTH yTJia OTPaXEHUsI CBeTa OT yIJia Ma-
JICHUS ¥ yIJla NPEeJOMIIEHUS OT yria NaJeHus1): IUIaHUPOBaTh UCCIEIOBAaHUE, Ca-
MOCTOSITEJTbHO COOUpaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTAThl MOJIYYEHHOH 3a-
BUCUMOCTH (DU3WUYECKUX BEJIWYMH B BHUJIE€ TAOJUIl U TpadUKOB, ACIaTh BBHIBOJIbI
10 pe3yJibTaTaM HUCCIIEIOBAHMUS;



MPOBOANTH KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEIHYUH (CPEaHSsE CKOPOCTh U
YCKOpPEHHE Tejia MPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHE CBOOOHOTO Ma-
JeHUs, )KECTKOCTh MPYKUHBI, KOADPUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYecKas
paboTa U MOIIHOCTb, YaCTOTA W MEPUOJ KOJeOaHUI MaTeMaTH4YeCKOro U Mpy-
KUHHOTO MasiTHUKOB, ONTHYECKasl Cuja coOMparouiel JUH3bI, PaJlOaKTUBHBIHI
¢GoH): MIaHUPOBATH WM3MEPEHHMsS, COOMPATH IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATD U3MEPEHUS, CIIEeTys MPEIIOKEHHON HHCTPYKIIUHU, BHIYUCISTH 3HAUE-
HUE€ BEJIMYMHBI U aHAIU3UPOBATH MOJYYECHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
IIOIPEIIHOCTH U3MEPEHNN;

coOJI01aTh TIpaBUiIa TEXHUKHA OE30MACHOCTH MPHU paboTe ¢ 1abopaTopHBIM 000-
pYyJlIOBaHUEM;

pasznuyaTh OCHOBHbBIC MPU3HAKU M3YUYEHHBIX (DU3UUYECKUX MOJIETEH: MaTepraib-
Has TOYKa, aOCOJIFOTHO TBEPIOE TEJIO, TOUCUHBIM MCTOYHUK CBETA, Jy4, TOHKAS
JIMH34, [JIaHETapHAasi MOJIEIb aTOMa, HYKJIOHHAsI MOJIEJb ATOMHOTIO SI/Ipa;
XapaKTepU30BaTh MPHUHIUIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOPOI HA UX ONMHUCAHUS (B TOM YMCIIE: CIUAOMETP, TaTYUKH MOJIO-
KEHUsI, PACCTOSIHUS U YCKOPEHMsI, paKeTa, 3X0JI0T, OUYKH, IEPUCKOII, (oToanmna-
paT, ONTHUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETpP, Kamepa Buibcona), uc-
MOJIb3Yysl 3HAHUSA O CBOMCTBaxX (PU3MYECKHX SIBJICHUU W HeoOXoaumble (usnue-
CKHE 3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM U3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMYECKHUX MPOLIECCOB MPH pe-
IIEHUU Y4eOHO--MPAKTHYECKUX 3a7ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TIJIOCKOM 3€pKajie U COOUparoIIeH JIMH3E;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MH(DOPMAIUIO O MPUMEPaX) MPAKTUIECKOTO HC-
MOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KHU3HU UId OOecredeHus
0e3omacHOCTH IpH OOpalieHuu ¢ NpuOOpaMu U TEXHUYECKUMH YCTPONCTBAMU,
COXpaHEHUsl 370pPOBbS U COOJIOJEHUS HOPM SKOJOTMYECKOTO IOBEICHUS B
OKPYIKAIOIIEH CPELE;

OCYIIECTBIIATh MOUCK HMH(OpMalmu (pusndeckoro coxaepkanus B HHrepHere,
CaMOCTOSITENIEHO (POPMYJIMPYS TOUCKOBBIN 3aIIpOC, HAXOAUTD ITyTHU ONPEECIICHUS
JIOCTOBEPHOCTH TMOJy4eHHOW HMH(POpMAIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUNU U
JOTOJTHUTENbHBIX UCTOYHUKOB;

MCIIOJIb30BATh MPHU BBIMOJTHEHUH YU€OHBIX 33aJIaHUN HAYyYHO--TIOMYJISIPHYIO JIUTE-
paTypy (pU3MYEeCcKOro cojepkaHus, ClipaBOUYHble MaTepuaibl, pecypcsl cetu WH-
TEpPHET, BJIaJeTh NpUEMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH-
dbopmanyu U3 0JTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co371aBaTh COOCTBEHHbIEC MMMCHbMEHHbBIE U YCTHBIE COOOILEHUSI HA OCHOBE UH(OP-
Malluu U3 HECKOJbKUX MCTOYHUKOB (PU3MUECKOTO COACpkKaHUs, MyOIUYHO Mpe/I-
CTaBJIATh PE3YyJbTAaThl MPOEKTHOM WM HCCIEAOBATEIBCKON NEATEIbHOCTH, MPHU
3TOM TPAMOTHO HKCIOJb30BaTh WM3YYEHHBIM IOHATUMHBIA amnmapar U3y4yaeMoro
pasnena (pU3MKK U COMPOBOXK/IATh BHICTYILJIEHUE MpE3eHTAIeil ¢ y4€TOM 0Co-
OEHHOCTEN ayAUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanyecTBo yacoB aekTpoHHbIE (U(pO-
Ne HaumeHoBaHue pa3/iesioB M TeM IPO- P (ungp
Konrposnbubie IIpakTuueckne  Bble) 00pa3oBaTejbHbIE
n/n rpamMMbl Bcero
padoTbI padoThbI pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAOLIEr0 MUpa
bubmuorexa [JOK
1.1 0} - 2
VISHIEA = Hayka O TpHpoae https:/m.edsoo.ru/7£416194
bubmuorexa [JOK
1.2 dusnueckue Be 2 1
FSHACCIIE BTG https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINH METO/, ITO3HAHHUS 2 1 bubmmorera [TOK
' i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nean 2. [lepBoHavaibHbIE CBeJAeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
TPOCHHE Bellects https://m.edsoo.ru/7f416194
29 JIBr>KeHWE 1 B3aUMOJICVCTBUE YaCTHI] BELIE- ) 1 bubnuotexa [JOK
) CTBa https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 Arpera € COCTO eIIecTBa 2
R ORI BEMECTR https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
bu6mmorexa [IOK
3.1 Mexanndeckoe CHHE 3
RARHACCKOT ABIIREHHT https://m.edsoo.ru/7f416194
buo OK
32 WNuepuus, Macca, IIIOTHOCTh 4 1 nosmorexa I1

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

33 Cuuna. Baget o 14 2 https:/m.edsoo.ru/7£416194
Uroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpABIMU 3 bubnmoreka [JOK
) TeJIaMM, )KUJKOCTSIMH M ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Jlapietine KuaKocTh > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHoe faieHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYyKEHHOE 7 3 bubnuorexa [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
A P 1
> 300Ta  MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3ME! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexaniiieckas oHepri 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

HaumeHoBaHue pa3esioB U TeM MPoO-

KoanuecTBo 4acoB

JJekTpoHHbIE (HUpo-

Ne i/ Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘lCCKI/Ie Bble) oﬁpasosaTe.Hmee
TpPaMMbI Bcero
padoTbI padoThbI pecypcbl
Paznen 1. TenJioBble sIBJIEHUA
1.1 CTpoeHHne U CBOMCTBA BEIIECTBa 7 bubmorexa LIOK
) p H https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bu6mmoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 1
OCTOSIHHBIW 3JE€KTPUUYECKUN TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
IMEKTPOMATHHTHAS HHYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KJIACC

HaumeHoBaHue pa3esioB U TeM MPoO-

KoanuecTBo 4acoB

JJekTpoHHbIE (HUpo-

Ne i/ Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘lCCKI/Ie Bble) oﬁpasosaTe.Hmee
TpPaMMbI Bcero
padoTbI padoThbI pecypcbl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
) ONUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7| 20 1 3
SAUMONCHCTBIC TelT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHPL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznea 2. Mexanuuyeckue Ko0J1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAMMICCIUC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAMHMICCKUC BOIHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE TOJIE U 3JIEKTpOMar- 6 ) bubnmoreka [JOK
' HUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbIC IBJIECHUS
bu6mmoreka [IOK
4.1 3ako acIpocTpaHe CBeTa 6 2
HPI PACPOCTPAHCHHA CBET https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1a4a6
Uroro no pazgeny 15
Paznen 5. KBanToBbI€ sIBJIEHMSI
bubmuorexa [JOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToMOM 4 1 hitps-//m.cdsoo.ru/7f4 1a4a6
bubmuorexa [JOK
32 Crpoeune atomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. s 1 1
53 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 | ) bu6mmoreka [JOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 27
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHO-
'O MPOLECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» ®usuka, 7 knacc/ [epoimkuna A.B., O611iecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHO-
ctbio «[IPODAY; Aknmoneproe obmiectBo «M3mparensctBo «IlpocBemienne»

» Gusuka, 8 knacc/ [eppimkuna A.B., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEH-
HOCTBIO «/IPODAY»; AkinonepHoe odiiectBo «M3aarensctBo «IIpocBerienue»

» ®usuka, 9 knacc/ [lepeimkua A.B., I'yrauk E.M., O6111ecTBO ¢ OrpaHMYeHHOM
OTBETCTBEHHOCTBIO «[PODA»; AkimonepHoe obmiectBo «M3marenscTBo «lIpo-

CBCIICHUCH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

PDIIL, 1IOK
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