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INOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOTIO 00mIero oOpa3oBaHMs
COCTABJICHA Ha OCHOBE IMOJIOKEHUH M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpPOBHE OCHOBHOW OOpPa30BaTEIbHOW IPOTPaMMBbI, MPEICTABICHHBIX B
®I'OC OOO, a Taxxe ¢ yuétoM (enepanbHON pabodeil mporpaMmbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxanue mporpaMMbl 1O (UM3MKE HampapieHO Ha (HOpMUPOBaHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYAlOUIMXCA U OPraHu3alUi0 H3YYCHHS
¢u3uKy Ha JEATENHHOCTHOW OCHOBe. B mporpamMme mo ¢u3uMke yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpeamera B peanusauuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METalpe/IMETHBIM pe3yJibTaTaM OOy4YeHHs, a TakxKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[IporpamMmMa 1o (u3MKe yCTaHABIMBAET paclpeiiesieHne yueOHOro marepuana
no rojaM oOydeHus (MO Kjaccam), MpeajiaraeT MPUMEPHYIO MOCIEI0BATEILHOCTD
U3Y4YEHUS] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJICPKAHUS U YUETE
BO3PACTHBIX OCOOCHHOCTEN 00yYarommXcs.

[IporpaMmma 1o ¢u3uke paszpaboTaHa C IEIbI0 OKa3aHHS METOAMYECKOM
MOMOIIIH YYUTENIO B CO3/IaHUU paboUeil mporpaMmbl IO y4eOHOMY MPEMETY.

®duzrka SBISAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, OCKOJIBbKY (PM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHUEH, OUOJIoTHEH, acTpoHOMUEH U (U3UYecKor reorpaduei, BHOCUT
BKJIaJ] B €CTECTBCHHOHAYUYHYI0 KapTHUHY MHpa, MPEAOCTABISICT HAMOOJee SCHBIC
oOpa3ipl NPUMEHEHUS Hay4dHOIO METOJAa MO3HaHMs, TO €CThb CHOC00a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 rIaBHBIX 3a7a4d (U3UYECKOrO0 OOpa3oBaHHUS B CTPYKType OOIIETo
oOpa3oBaHus COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW T'PAMOTHOCTU H
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne pusmku Ha 6a30BOM ypOBHE MpEJIIoiaraeT OBJIaIeHUE CIeAYIOIINMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

¢ HAy4YHO OOBSICHSITDH SBJICHUS;

¢ OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMS,;

¢ HHTEPIPETHPOBATH JJAHHBIE U UCIOJIb30BaTh HAYUHbIE JOKA3aTEIhCTBA
JUTS TIOJTyY€HUS BEIBOJIOB.

[enn wusydyeHuss (u3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
onpenenensl B KoHrenmuu mnpernojgaBanus ydeOHoro mnpenmera «Dusnka» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit deneparuu, pean3yomux OCHOBHBIC
oOmieoOpa3oBarenbHble  NPOrpaMMbl,  yTBEPKIEHHOM  pemenvem  Komteruu
MunuctepcTBa mipocBenieHusi Poccutickort denepanuu (IpoTokoa oT 3 Aekadps
2019 r. Ne [1K4BH).

Heau u3yyeHnus pu3uku:

o TMpuoOpeTeHHne WHTEepeca W CTPEeMJICHHS OOYYaroIMXcs K HAydHOMY
W3YUYCHUIO TIPUPOJIBI, Pa3BUTHE WX MHTCINICKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

¢ pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJE MO3HAHWS U (HOPMHPOBAHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

o (opmMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yibTaTa U3y4YECHHsS] OCHOB
CTpOEHUS MaTepUH M (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

o (opMmupoBaHue mNpeACTaBICHUN O POIU (PUIUKU Uil Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;



pa3BUTHE  TpEICTaBIEHUA O  BO3MOXKHBIX  cdepax  Oyayuiei
npo(ecCUOHANBHON /IESITENbHOCTH, CBA3AHHOW C (PU3MKOW, MOATOTOBKA K
JaabHEeWIleMy 00Oy4YeHHIO B 3TOM HaIlpPaBJICHUHU.

JlocTmkeHne H3TUX IieNied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o01m1ero o0pazoBaHusi 00ECEUNBAETCS PEILICHUEM CIIEAYIOINX 3a4aY:

npUoOpeTeHNE 3HAaHUM O TUCKPETHOM CTPOEHUH BEILIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHue YMEHUN OMHCHIBaTh U OOBSICHATH (DU3UUYECKUE SIBICHUS C
UCITOJIb30BAaHUEM ITOJIYYEHHBIX 3HAHHI;

OCBOGHME METOJOB pELICHUs MPOCTEMIINX pacdy€THBIX 3a7ay  C
UCIIOJIb30BaHUEM puznueckux MoJenei, TBOPUYECKUX u
IPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUH HaOMIOAaTh NPUPOAHBIC SIBJICHHS W BBIIOJIHSITH OMbITHI,
JabopatopHble  pabOThl M OKCIEPUMEHTAIbHBIE  MCCIEJIOBAaHUS €
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHE MPUEMOB pabOTHl C HH(OpManuend (PU3MUECKOrO COACpPIKAHUA,
BKJIIOYAsi MH(OPMAIMIO O COBPEMEHHBIX JOCTMXKEHUSAX (DU3UKU, aHAIU3 U
KPUTUYECKOE OLICHMBaHUE MH(POPMALIHH;

3HAKOMCTBO CO cepaMu Mpo(hecCHOHATBbHON NeATENbHOCTH, CBA3aHHBIMU C
($uU3HUKON, U COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAaHHBIMU Ha JOCTUKEHHSIX
(U3UYECKON HAYKH.

Ha wu3yuyenue ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO
oOpa3oBaHus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B HENENIO), B 8
Kkiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 102 vaca (3 vaca B Hemelno).

IIpeutaraemslil B mporpamMme 1o (pu3nKe MEpeyeHb JIaDOPAaTOPHBIX paboT u
OMBITOB HOCUT PEKOMEHIATEIbHBIA XapaKkTep, y4uTelb JeNacT BhIOOp NPOBEACHHUS
n1abOpaTOpPHBIX PabOT M ONBITOB C yYETOM HMHIMBHAYAIbHBIX OCOOCHHOCTEH
OOy4JaromMxcsi, CIUCKA JKCIEPUMEHTANbHBIX 3aJaHUM, MpejiaraeMbplXx B paMKax
OCHOBHOT'O TOCYJJaPCTBEHHOTO 2K3aMeHa 1Mo (U3HKe.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOIIEro Mupa.

@u3znka — Hayka o npupoxe. SBneHus mnpuponabl. Duznyeckue SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBbBIC, 3BYKOBHIC.

dusnueckne BenuuuHbBL. M3mepenue Qusmuecknx BenuunH. Dusznueckue
npubopsl. [lorpemHocts n3Mepennii. MexayHapoaHasi cucTeMa eIMHUIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd  HM3y4daloT  IPUPOSIY.
EcTecTBeHHOHAyUYHBII METOJ TMO3HAHWS: HAOMIOEHWE, TIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABMKEHHE THUIOTE3, HKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHECHUE
HaOmogaemoro sBieHus. Onucanue GU3NIeCcKuX SBJICHUN C TTOMOIILI0 MOJICIICH.

Hemoncmpauuu.

1. MexaHu4deckue, TEII0OBbIE, SIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Dusuyeckue NpubOpkI U MpOoIEaypa NPIMbIX U3MEPEHUI aHAJTOTOBBIM U
UU(POBBIM PUOOPOM.

Jlabopamopnwie padbomol u onvimol.

1. OmnpenenieHHe LIEHBI JETICHUS Kbl U3MEPUTEIBLHOTO MpUoopa.

N3mepeHne pacCTOSHAMN.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

Onpenenenue pa3MepoB MAJIBIX TEIL.

N3mepeHue TemnepaTypbl TPy HOMOIIHN KUJIKOCTHOTO TEPMOMETPA U AaTUUKA
TeMIrepaTyphbl.

6. IlpoBeaeHue wccienoBaHUS IO MPOBEPKE THUMOTE3bl: JAJbHOCTh IMOJETA
IapuKa, MyHIeHHOTO TOPU30HTAILHO, T€M OOJbIle, YyeM OOJbIlIe BHICOTA
mycKa.

Pa3nen 2. [lepBoHayajibHbIe CBe/IeHHS 0 CTPOEHHH BelllecTBAa.

CtpoeHue BelecTBa: aTOMbI M MOJICKYJIbI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE

JIMCKPETHOE CTPOECHUE BEIIECTBA.

JBmwxenne wyactull BemecTBa. CBsA3b CKOPOCTH JBUKEHUS YacTUIl C
temrneparypoii. bpoyHoBckoe gBwkenme, auddys3usa. BzaumopaeicTBHe YacTHIL
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOEHHE Ta30B, JKUAKOCTEH U TBEPIBIX
(KpUCTAIITMYECKUX) Tel. B3auMOCBSI3b MEXAYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W HMX AaTOMHOMOJICKYJISIPHBIM cTpoeHreM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO IBHKEHUSI.

2. Habmonenue nuddysun.

3. HaGmronenue siBieHUM, OOBICHIIOMUXCS MPUTHKEHUEM WM OTTAKMBAaHUEM

YaCTUII BEIIECTBA.

Jlabopamopnsie padbomot u onvimel.

1. OreHKa IraMeTpa aToMa METOJIOM PSIOB (C UCIToIb30BaHuEM (oTorpaduii).

2. OmbITHI 110 HAOJIOIEHUIO TETIJIOBOTO PACITUPEHHUS Ta30B.

3. OmbITHI IO OOHAPYKEHUTIO JEHCTBUS CUIT MOJICKYJIIPHOTO PUTSKCHMUS.

Pa3nen 3. /IBH:keHHe M B3auMoOJeiicTBHE TeJl.

Mexannueckoe naBukeHUE. PaBHOMEpHOE UM HEpPaBHOMEPHOE JABUIKEHHE.
Ckopoctb. CpellHsIs CKOpPOCTh IpPU HEPABHOMEPHOM JIBH>KEHUHU. Pacuér mytu u
BPEMEHU JIBUKEHUS.

uhWN



SlBneHne wHepuMU. 3aKOH HWHepUUU. B3auMmoaeicTBHE TeEn Kak IpUYMHA
M3MEHEHHS] CKOPOCTH ABWKEHHUS Tel. Macca kak Mepa MHEpTHOCTH Tena. [ImoTHOCTh
BemecTBa. CBA3b MJIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B UHUIIE 00BEMA BEIIECTBA.

Cuiia Kak XapakTepucTuKa B3auMojencTus ten. Cuiia ynpyroctu u 3akoH ['yka.
W3mepeHne cuiibl ¢ TOMOUIBI0 JUHAMOMETPA. SIBJIEHUE TATOTEHUS U CHJIA TSHKECTH.
Cuna TsxkecTh Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. ClokeHHeE CHI,
HaIpaBJICHHBIX MO OJHOM TipsiMol. PaBHoxeiicTByromas cui. Cuna tpenus. TpeHue
CKOJIbYKEHHUSI U TPEHHE TIOKOs. TpeHue B MpUpoie U TEXHUKE.

Jemoncmpayuu.

1. HaGnroneHue MexaHU4ecKoro JBUKEHUS Tela.

N3mepeHne CKOPOCTH MPSIMOJIMHEHOTO IBUKEHUS.
HabGnronenue sBieHust HHEPIUU.
HabGmronenue u3mMeHeHus CKOPOCTH IIPHU B3aUMOICUCTBUU TEII.
CpaBHeHUE Macc 10 B3aUMOJICHCTBUIO TEI.
CrnoxeHue cujl, HanpaBJIEHHBIX 110 OJHOW MPSIMOM.
./Iaﬁopamopnbte paﬁombt U Oonvimol.
1. OmnpenenieHre CKOPOCTH PAaBHOMEPHOTO ABMKEHHUS (IIapUKa B )KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jlajiee).
2. OmpeneneHne cpeaHel CKOPOCTU CKOIBKEHHS OpycKa WIM IIapuKa o
HAKJIOHHOM IUIOCKOCTH.
3. Omnpenenenue MIOTHOCTA TBEPAOTO TENA.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshkeHus (gedopmariviu)
MPY>KUHBI OT IPUII0KEHHON CHUIIBL.
5. ONBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHS CKOJIBKEHHS OT BEca
TeJIa U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEM.

Pasnen 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEN U ra3oB.

HaBnenue. CriocoObl YMEHBIIICHHS M YBEIWYeHUs naBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJ€HUS Traza OT oO0béMa, Temmeparypol. llepemaua naBieHHs
TBEPABIMUA TEJIaMHU, XUAKOCTAMM M razamu. 3akoH llackana. IlHeBMartuueckue
MalIuHbl. 3aBUCHUMOCTb JABJICHMSI KHJAKOCTH OT TayOuHBI. ['Hapoctatuyeckuii
napagokc. Coobmiaroiuecs: cocyibl. [ uapaBinueckue MeXaHu3Mbl.

AtMmochepa 3emuin U aTtmMocepHoe naBiaeHue. llpuumHBI CyliecTBOBaHUSA
BO3nymHOW o0osouku 3emumn. OmbiTt Toppuuennmu. U3smepenne atmocdepHOro
JABJIEHUS. 3aBUCHUMOCTb aTMOC(EPHOr0 JAaBJICHHUS OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! 1151 u3MepeHus: aTMOCHEPHOTO JTaBJICHUS.

JlelicTBue KUAKOCTH M ra3a Ha MOrPYKEHHOE B HUX TeJO. BpITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

1. 3aBUCUMOCTb JABJICHHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coolmiaromuecst cocyibl.

['mapaBaryeckui mmpecc.

[IposiBnenue nericTBrus aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJa U

MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIECH CHAJIBI BECY BBITECHEHHOW KUIKOCTH.

8. YcCJOBHE IUIaBaHUA TeN: IJIABaHUE WA MOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUSI TIIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnsie padbomot u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJE OT 00BbEMA IMOTrPYyKEHHOU B
KUJIKOCTh YaCTH TeJa.
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2. OnpeneneHne BBITAIKUBAIOIIEH CUJIbL, JEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIbI, IEUCTBYIOIIEH HA TEJO B
KAJIKOCTH, OT MACCHI TeJa.

4. OmpITBI, JEMOHCTPUPYIOUIME  3aBUCHMOCTh  BBITAJIKUBAIOIIEH  CHUJIBL,
JEUCTBYIOIIEH Ha TEJIO B KUIKOCTHU, OT 00BbEMa MOTPYKEHHON B KUIKOCTD
YacTH TeNa U OT IJIOTHOCTHU KUJIKOCTH.

5. KoHCTpyupoBaHHe apeoMeTpa WM KOHCTPYUPOBAHUE JOJAKHA U ONPEACICHUE

€€ rpy30H0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTB. JHEPIHs.

Mexanuueckas pabota. MOIIHOCTb.

[IpocThie MexaHW3MBbL: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBumio
paBHOBecusl poluara. [IpumeHeHue npaBuiia paBHOBECHs phiuara K 0J0Ky. «30510TOe
npaBuwio» Mexanuku. KIIJ[ mpocteix mexanusmoB. IIpocTeie MexaHu3Mmbl B OBITY U
TEXHUKE.

Mexannueckass sHeprud. KuHeTHMUeckas W MOTEHIHAIbHAs  DHEPTUs.
[IpeBpailieHre OJHOTO BHAA MEXAHUYECKOW SHEPruM B APYroil. 3aKOH COXpaHEHHUS
SHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. [Ipumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomol u onvimul.

1. Ompenenenue pabOThI CUJIBI TPEHHS MPU PABHOMEPHOM JBIKEHHUU Teja MO

TOPU30HTAIBHON MOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PaBHOBECHS pbluara.

3. H3amepenue KII/] HaKJIIOHHOM MIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHUS MEXAHUYECKON IHEPTUU.

8 KJIACC

Pa3nen 6. TenjioBble siBJICHHS.

OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJSIPHO-KUHETUYECKOM  TEOPUU  CTPOCHUS
BemiecTBa. Macca W pasMepbl aTOMOB M MoOJieKys. OIbITh, MOATBEPIKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYIIPHOKUHETUYECKON TEOPUH.

Mopgenun TBEpAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucrammueckue u amopdubie Tenma. OObSICHEHHE CBOWCTB Ta3oB, JKUJIKOCTECH H
TBEPIBIX TEJI HA OCHOBE TMOJIOKEHUH MOJICKYISIPHO-KUHETHYECKOW TEOPHUH.
CmaurBaHUE U KaWJUISIPHBIC SIBJICHUA. TemIoBOE pacIupEeHUE U CXKaTHE.

Temneparypa. CBs3b TEMIIEPATYPHI CO CKOPOCTHIO TETJIOBOTO IBUKECHUS YaCTHLL.
Baytpennss sHeprus. CriocoObl M3MEHEHUSI BHYTPEHHEH DHEPTUM: Terionepeaada u
coBepiicHHe paboThl. Buapl Temaomnepemadn: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE.

KomnyectBO TemnoTel. YiaenpHasd TEIIOEMKOCTH BeENIECTBA. [eIIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIJIOBOTO OanaHca. I[lnaBineHue m oTBepaeBaHUe
KPUCTALIMYECKUX BEIIECTB. YJelabHas TeIioTa IuiaBiieHus. IlapooOpa3oBaHue u
koHneHcarus. Mcmapenme. Kumenme. VYaenbHass Temora IapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JIaBJICHUS.

BrnaxHoCTh BO31yXa.

DHeprus TOIIMBA. Y JeJbHAs TEIUIOTa CrOpaHusl.

[Ipunuuner  pabotel TemnoBbix npurateneit KII TemsmoBoro gBuraress.
TerioBbie IBUTATENN U 3al[UTA OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHUA U MPEBPALICHUS YHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.



1. HaGnrogenue OpoyHOBCKOTO ABUKEHUSI.

2. HaGmonenue nuddysun.

3. HaOmronenue siBneHuit cMauuBaHUs U KAWL PHBIX SIBJICHUH.

4. HaOmrosieHre TenioBOro paciiupeHus Tedl.

5. VM3mMeHeHue naBlieHUs raza Mpy W3MEHEHUU 00bEMA M HArpeBaHUU WITU

OXJIAXKJCHUU.
6. IlpaBuna uamepeHus TEMIIEPATYPHL.
7. Bupael Tenonepenaymu.
8. OxuaxkJeHue Npu COBEPILICHUH PAOOTHI.
9. HarpeBanue pu coBepIICHUHN paOOTHI BHENTHIMH CHJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. Habnrogenue KuneHusl.
12. HabnrogeHne moCcTOsTHCTBA TEMITEPATYPHI MPHU TIJIaBJICHUH.
13. Mojenn TeIUIOBBIX ABUTATEIICH.
Jlabopamopnwie padbomol u onvimol.
1. OmnbITH IO OOHAPYKEHUIO JEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHHUS.
2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
3. OmnbITel MO HAOJIOJACHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEIL.

4. OmnpenesneHue TaBICHUS BO3lyXa B OaJIJIOHE HITIPUIIA.

5. ONBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro o0béMa
Y HarpeBaHMs WM OXJIaXKICHUS.

6. IIpoBepka rumnores3sl JIMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaGmionenve W3MEHEHUSI BHYTPEHHEH OJHEpPruu Tejla B  pe3ysbTaTe
TerIonepeaur U padoThl BHEIITHUX CHUJI.

8. HccrnemoBanue sIBJICHUS TEIJIOOOMEHAa TpPU CMENIMBAHUU XOJIOJHOM U

ropsiue BOJIBI.

9. OmpezneneHue KOJUYECTBA TEIUIOTHI, OJYYEHHOTO BOJION MIPU TEIIIO0OMEHE C

HarpeThiM METAJUIMYECKUM LIIIMHAPOM.

10. OnpeneneHne yaeiabHOU TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue npolecca UCIapeHHUsl.

12. OnpeniesieHue OTHOCUTENIBHOM BIAXHOCTH BO3/1yXa.

13. OnpeniesieHne yIebHOM TEIUIOTHI TJIaBJICHUS JIbJA.

Pa3znen 7. DiekTpuyecKkne U MATHUTHBIE SIBJICHUS.

OnekTtpuzauus Ten. JIBa poja »IeKTpUuecKux 3apsiioB. Bi3aummogericTBue
3apsbKeHHBIX Tenl. 3akoH KylioHa (3aBUCUMOCTH CUJIBI B3aUMOJCHCTBUS 3apsiKEHHBIX
TeJ1 OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXITY TEJIaMH).

OnekTpuueckoe tmone. Hanpspk€HHOCTR  anekTpuyeckoro mnods.  [IpuHnmn
CYNEPHO3ULIUN ITIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »51eKTpUYECKUX 3apsAloB. DJIEMEHTAPHBIA JIIEKTPUUYECKHN 3apsii.
Crpoenue atoma. [IpoBOOHUKN M TUDJICKTPUKU. 3aKOH COXPAHEHHUS DIECKTPUUECKOTO
3apsaa.

DONEeKTpUYECKUA TOK. YCIOBUSA CYIIECTBOBAHUS  DJIEKTPUUYECKOTO  TOKA.
NCTOYHMKM TIOCTOSSHHOTO TOKa. JIGHCTBUSA JJIEKTPUYECKOr0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DNEKTPUUECKUIN TOK B )KUJIKOCTSIX U razax.

Dnektpudeckas uenb. Cuina Toka. IJIeKTpudeckoe HanpsbkeHrue. COnpoTUBICHUE
MPOBOJIHUKA. Y AEIbHOE CONMPOTUBIICHUE BellecTBA. 3akoH Oma sl ydyacTKa IIEeMu.
[TocnenoBaTenbHOE U apajuIeIbHOE COEIUHEHUE POBOIHUKOB.



Pabora u MOIIHOCTH JJEKTpUUYECKOTO Toka. 3akoH Jkoyns—JIeHma.
DJIEKTPUYECKHUE ILEMH M IMOTPEOUTETN 3JICKTpUYECKOM »Hepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

IToctosaubple MarHuThHl. B3amMoaelcTBUE ITOCTOSIHHBIX MAarHUTOB. Mar"mmrtHoe
noje. MarHutHoe 1noJje 3eMJId U €ro 3Ha4eHue JIsl )Ku3HU Ha 3emiie. OnbIT Ipcrena.
MarauTHoe 1moJie 3JICKTPUUECKOro Toka. [[puMeHeHre AJIeKTPOMAarHuTOB B TEXHUKE.
JlelicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEN b TOCTOSIHHOTO
ToKa. lMcronp30BaHuEe DSIIEKTPOJABUIATENIEM B TEXHUYECKMX YCTPOMCTBAX M HA
TPaHCIOPTE.

OnbiTel @apajies. SBieHue snekTpoMarHuTHoOM HMHAYKUMM. [IpaBuiio Jlenna.
Onektporenepatop. CriocoObl MOTYyUYCHHS JIEKTPUICCKON IHEPTHH. DJIECKTPOCTAHIINH
Ha BO30OHOBJIIEMBIX ICTOYHUKAX YHEPTHUU.

Jlemoncmpayuu.

1. DneKTpu3alus Tel.

JIBa poaa 3JIEKTPUUECKUX 3apsI0B U B3AaUMOJICHCTBUE 3APSIAKECHHBIX TEIL.

YCTpOUCTBO U AEUCTBUE IIEKTPOCKOIIA.

DJleKTpocTaTudecKasi MHIYKIIHS.

3aKOH COXpaHECHUS JICKTPUUECKHUX 3aPsIOB.

[IpOBOJHUKH U TUBJIEKTPUKH.

MoaenupoBaHU€e CUIIOBBIX JJUHUHN 3JIEKTPUYECKOTO TOJIS.

HcTOYHUKH ITOCTOSIHHOTO TOKA.

JIerCTBUSI SJIIEKTPUYECKOTr0 TOKA.

10. DIEKTPUUECKUN TOK B )KUIKOCTH.

11. ['a30BBbIi pas3ps.

12. I3MepeHne CUIIbl TOKa aMIIEPMETPOM.

13. I3MepeHue 3JIEKTPUUECKOT0 HAPSI)KEHUSI BOJIBTMETPOM.

14. Peocrar 1 Mara3u CONpOTUBIICHUM.

15. B3anmoaeiicTBre TIOCTOSIHHBIX MAarHUTOB.

16. MozienupoBaHre HEBO3MOXKHOCTH PA3JICJICHUS TTOJIFOCOB MarHura.

17. MozienupoBaHre€ MarHUTHBIX TTOJIEU MOCTOSIHHBIX MArHUTOB.

18. OnbIT DpcTenaa.

19. MarauTHoe noJie Toka. JEeKTPOMarHur.

20. JleicTBME MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

21. DJIEKTPOJABUTATEb TOCTOSSHHOTO TOKA.

22. UccnenoBaHue sIBICHUS JIEKTPOMArHUTHOW HHIYKIIAH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTh ~ HAMNpPAaBICHUS HWHAYKIIMOHHOIO TOKa OT YCJIOBUM €r0
BO3HUKHOBEHUS.

25. DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomol u onvimul.

1. OmpITel 1O HAONIONCHWIO DJICKTpU3AIMU TeJI HWHAYKIMEH W  TIpH

W ooNOULkEWN

COIIPUKOCHOBEHUH.
2. HccnenoBanue HAEUCTBUS JJIEKTPUUECKOTO TIOJ HA MPOBOJHUKH W
JTIADJICKTPUKH.

COopka u poBepKa pabOoThI JIEKTPUUECKOH TN MOCTOSTHHOTO TOKA.
N3mepeHure u peryampoBaHue CHIIbI TOKA.

N3mepeHue 1 peryanpoBaHue HAMPSKEHUS.

HccnenoBanrie 3aBUCUMOCTU CUJIbI TOKA, MIYIIETO YEPE3 PE3UCTOp, OT
CONPOTUBJICHUS] PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JITMHBI, TUIOLIAAU MOMEPEYHOr0 CEYEHUsI U MaTepuara.
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8. IlpoBepka 1paBuia CIOXKECHUS HANPSHKEHUH IIPU  IIOCIEI0BATEIBHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

9. IIpoBepka mpaBwia IsI CWJIBI TOKa MNPH IApAJUICIIBHOM COCIWHECHHUH
PE3UCTOPOB.

10. OnpenenieHne paboOTHI AMEKTPHICCKOTrO TOKA, HIYIIETO YePe3 PE3UCTOp.

11. OnpezeseHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIJIEIAEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIEr0 YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HE.

13. Onpenenenne KIIJ[ HarpeBares.

14. MccnenoBanne MarHUTHOTO B3aUMOJAECHCTBHS MIOCTOSSHHBIX MAarHUTOB.

15. I3ydyeHrne MarHuTHOTO MOJIsl MOCTOSIHHBIX MArHUTOB IIPU UX OOBbEINHEHUU U
pa3leiacHun.

16. MccnenoBanue neMCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

17. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBHS KATYIIKH C
TOKOM M MarHuTa OT CWJIbI TOKA U HAIIPABJICHUS TOKA B KATYLIKE.

18. M3yuyeHue AeCTBUS MAarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue paboThl AIEKTPOJBUTATENS.

20. U3mepenne KI1/I anexTpoaBUraTeIbHON YCTAHOBKH.

21. ONBITBL 10 HCCIEAOBAHUIO  SIBJICHUS JJEKTPOMArHUTHOM  MHAYKIMM:
VCCIIEIOBAHNE N3MEHEHUI 3HAYCHHMS U HAPABJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuyeckue siBJeHHS.

Mexannueckoe nBWkeHuUe. MarepuanbHas Touka. (Cucrema  oTcuéra.
OTHOCUTENBHOCTh MEXAHWUYECKOTO JIBUKEHHS. PaBHOMEpHOE MPSAMOJMHEHHOE
nBrkeHne. HepaBHomMepHOe mpsMonMHEWHOe ABrkeHue. CpenHsis M MIHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHUKECHUM.

VYckopenue. PaBHOyCKOpeHHOE TMpsIMOJIMHEHHOe JBukeHue. (CBoOOIHOE
nagenue. OnbeITe! [ ammies.

PaBHOMepHOE NBH)KEHHE TO OKpyx)HOCTH. llepron u yacrora oOpamieHus.
JInnenHas u yrioBas CKOpOCTU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproTona. Bropou 3akoH Herorona. Tpernit 3akoH HbroroHna.
[IpuHIUII CyTIEpIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHUS CKOJBXEHUS, CHIIA
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TsDKECTM W 3aKOH BCEMHUPHOTO TSITOTEHUS. YCKOPEHHE CBOOOIHOTO
nageHus. JIpmwxenue mianer BOkpyr Comnua. IlepBasg kocMmuueckass CKOpPOCTb.
HesecoMocTs U nieperpysKu.

PaBHOBecHe MaTepUalbHONW TOYKH. AOCOIOTHO TBEpAOE Teno. PaBHOBecHe
TBEPZIOIO TeJIA C 3aKPEIVIEHHOM OCBIO BpaleHus. MomeHT cuisl. LleHTp TskecTH.

Nmnynec Ttena. M3MeHeHue ummyibca. MmmynbC cuibl. 3aKOH COXpPaHEHMS
UMITyJIbca. PEakTUBHOE IBUKEHHUE.

Mexanuueckasi pabota 1 MOIIHOCTh. PaboTa cui TsbkecTH, ynpyrocTu, TpEHUsI.
Cs3p sHeprum u paboTel. lloTeHnmanbHas »HEprus Teja, TMOJHATOTO HaJ
MMOBEPXHOCTHIO 3eMiM. [loTeHnmanpHas sHeprus cxxaroul npykuHbl. KnHeTnueckas
sHeprus. Teopema O KHUHETUYECKOW DHEPIrUH. 3aKOH COXPAHEHHS MEXaHMYECKON
DHEPIUH.

Hemoncmpauuu.

1. HaGnropeHue MexaHWYECKOTO JABMKCHUS TeJla OTHOCUTEIIBHO Pa3HBIX TEJ

OTCU€Ta.



CpaBHeHME MyTell M TPAaeKTOpPUH JBUKEHUS OJHOTO M TOTO JK€ Tela
OTHOCHUTEIILHO Pa3HbIX TEJI OTCUETA.

H3mepenune cKOpoCTH U yCKOPEHUS MPSMOJIMHEHHOTO JIBUKCHHS.
HccnenoBanue mpu3HaKOB pAaBHOYCKOPEHHOTO IBHKEHUS.

Habmroienue NBIKEHUS Tela MO OKPY>KHOCTH.

Habmoienue MexaHU4YeCKuX SIBJICHHM, MPOUCXOIANINX B CHUCTEME OTCUETa
«Tenexkay» npu e€ paBHOMEPHOM M YCKOPEHHOM IBMKEHUH OTHOCHTEIHHO
KabuHeTa PU3nKy.

3aBUCHUMOCTb YCKOPEHHMSI T€J1a OT MAaCChl TENA U IEUCTBYIOIIEH HAa HETO CUJIBL.
HaOmnronenue paBeHCTBA CHJI PU B3aMMOACHCTBUH TEIL.

M3MeHeHue Beca Tela Mpu YCKOPEHHOM JIBUKECHHUU.

. Ilepenaua ummyJsibca Ipu B3aUMOJICHCTBUU TE.

. [Ipeo6GpazoBanus JHEPTUU MTPH B3aUMOACHCTBHUH TEIL.

. CoxpaHeHMe UMITYJIbCca IMPU HEYNIPYTrOM B3aUMO/ICHCTBUHU.

. CoxpaHeHHE UMITyJIbCa MPU a0COTFOTHO YIIPYTOM B3aUMOJICHCTBHUU.

. HabmroneHnue peakTHBHOTO ABUKEHUS.

. CoxpaHeHHE MEXaHUYCCKOU SHEPTHH IPU CBOOOTHOM ITaJICHUH.

. CoxpaHeHHE MEXaHWYECKOW SHEPTUM TPU IBUKEHUU Tela MOJ JACUCTBUEM

PY>KUHBI.

Jlabopamopnsie padbomol u onvimol.

1.

% ~

9.

10.

11.

KoHncTpynpoBanue TpakTta Mjisi pa3roHa M JaJIbHEHIIEr0o pPaBHOMEPHOIO
JBIDKCHUS [IAPUKA WIIH TEIEKKH.

OnpeneneHue cpeaHed CKOPOCTH CKOJBXKEHHS OpycKa WIM JIBHDKCHUS
[IapyKa 10 HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOPEHUsSI Tela MpPpH PaBHOYCKOPEHHOM JIBUXKEHUHM IO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBIKCHUHU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTessl: €Ciu MPU PAaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HauaabHOU
CKOPOCTH MYTH OTHOCSITCA KaK Psifi HEUETHBIX YMCENI, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CHUJIbI  TPEHHMS CKOJIBKEHHSI OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne K03GGHUIUEHTA TPEHUS CKOJBbKEHUS.

Onpenenenune )KECTKOCTHA NPYKHUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS TPU PAaBHOMEPHOM JABMIKEHUHU TeJa 10
TOPU30HTAIBLHON TOBEPXHOCTH.

OnpeneneHue pabOThl  CWIbl  yOPYrOCTH TIpU  MHoabEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABMYKHOTO U MTOJABUKHOTO OJIOKOB.

N3yueHne 3aKOHA COXPAHEHUSI SHEPTUH.

Pa3znen 9. Mexannueckue Ko/j1e0aHUSA ¥ BOJIHBI.

Konebatenbnoe nsmxenne. OCHOBHbIE XapaKTEPUCTUKHM KOJI€OAHH: HEepuos,
4acToTa, aMIUINTyAa. MaremaTud4eckuii M NPYKUHHBIM MasATHUKU. [IpeBpamienue
HHEPrUu MpH K0JIeOATETHHOM JIBUKEHUU.

3aryxatomue kosnebanus. BeiHy)kaeHHble konedanus. Pezonanc. Mexanunueckue
BOJIHBI. CBOMCTBa MEXaHWYECKHX BOJIH. [IpononbHbIEe M MonepedHble BOJHBL. JinHa
BOJIHBI M CKOPOCTb €€ pacnpocTpaHeHHs. MexaHudecKue BOJIHBI B TBEPIOM TeleE,
CEHCMHMYECKNE BOJIHBI.

3Byk. I'pomMkocTh 3Byka M BbIcOTa TOoHAa. OTpaxeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Hemoncmpauyuu.



1. HaGmrogenue konebGaHWM Ten TOA JAEUCTBUEM CHJIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmroienue BoIHYKIEHHBIX KOJICOaHUN 1 pe30HaHCA.

PacnipocTpaneHne npoI0JIbHBIX U IONEPEYHBIX BOJIH (HA MOJENH).
HabGnronenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pE30HAHC.

./Iaﬁopamopuble pabomul u onvimol.

1. OnpezeneHne 4acTOThI U IEpUOa KOJeOaHU MATEMaTHYECKOTO MAasTHHKA.

2. Ompepnenenue 4acTOThI U IEPUO1a KOJIeOaHU PYKUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCMMOCTH TMEepHOJIa KOJIeOaHUN MOJBEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTHU MepUojia KojieOaHU MPY>KMHHOTO MasiTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTU NEPHOJA KOJeOaHUN Tpy3a, MOJABEIHIEHHOTO K
HUTH, OT MacChl rpysa.

6. OIbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb NIEPHOJA KOJIEOaHUI MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. W3mepeHnue yckopeHus cBOOOJHOTO MaJICHUsI.

Pa3nea 10. DaexkTpoMmaruuTHoe moJsie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMarHuTHOE noJie. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMAarHuTHeIX BoJIH. Illkanma 3nekTpoMarHUTHBIX BOJIH. Fcmnonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DOneKkTpoMarHuTHass npupoja cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBeETa.

Jemoncmpayuu.

1. CBONCTBa 2JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomol u onvimol.

1. W3ydyeHue CBOWCTB DJEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOUIIBLHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE sIBJIEHUS.

JlyueBas moznens cera. Mcrounuku cBeta. [IpsimonnHeENHOE pacnpocTpaHEHHE
ceera. 3atMenuss ConHna u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenune cBera. 3akoH npenoMiieHUs cBeTta. [lomHoe BHYTpeHHee
oTpaxkeHue cBeTa. Vcrnonb30BaHue MOJHOTO BHYTPEHHErO OTPaXXKEHUS B ONTUYECKHX
CBETOBOJAX.

Jlunza. Xop mydeit B nuH3e. Ontuyeckas cuctema ¢oToarnmapara, MUKpPOCKOTa U
Teneckona. ['na3 kak onrtuyeckas cucrema. biim30pykoCcTh U 1adbHO30PKOCTb.

Paznoxxenne Oemoro cBera B chnekTp. Omnbeitel Helotona. Croxenue
CHEKTpalbHBIX I[BETOB. Jlucnepcus cBeTa.

emoncmpauuu.

[IpssmonuHEHOE pacIPOCTPAaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tomy4yenune n3o00paxxeHu B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.

OnTuuecKkuii CBETOBO/I.

Xon nydeit B coOuparolei JuH3e.

XO0J 1y4yen B pacCenBaIOLIEN JINH3E.

[Tonyyenue n300paxeHui ¢ MOMOIIbIO JIUH3.
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9. Ilpunnun aeiicTBus oToamnmapara, MUKpOCKOTA U TEJIECKOMa.
10. Mopens rinasa.
11. Paznoxenue 6e10ro cBeTa B CIIEKTP.
12. [Tomy4yenue 6enoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX IIBETOB.
Jlabopamopnwie padbomol u onvimal.
1. HccnepoBaHue 3aBUCHMOCTH yrila OTPaXKEHHsI CBETOBOIO Jiyya OT yrIja
MaJICHUS.

2. M3yuyeHue xapakTEepUCTUK U300paKEHUsS IPEIMETA B IIJIOCKOM 3€pKaJie.

3. HccnepoBaHue 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yria
MaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. TlomyueHue U300pa’keHUI C TOMONIBIO CO6I/IpaIOHleI/I JINH3BI.

5. Omnpenenenrie (POKYCHOTO pACCTOSHUS U ONTHUYECKOW CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 10 PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUATHIO IBETA MPEAMETOB MPHU WX HAOIIOACHUHU Yepe3
L[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUSI.

OmneiTel Pe3epdopna u mnaHerapHas mojnens atoma. Mojenb atoma bopa.
Hcnyckanue v noriomieHue cBera aroMoM. KBanTel. JInHedaTbie CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oera- W ramma-uznydeHus. CTpoe€HHE AaTOMHOTO
anpa. HykionHas mozaenb aromMHoro siapa. M3oronsl. PaninoakTuBHbie MTpeBpalieHus.
[lepuon nostypacrnaja aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apAOBOTO M MacCOBOTO YHCEN.
DHeprus CBA3U aTOMHBIX siiep. CBsi3b MacChl U PHEPrUu. Peakiuu cuHTe3a u JeaeHus
anep. Ucrounuku s3ueprun CotHIa U 3BE3.

Snepnas osHepretuka. [leWiCTBHS paJMOAKTHBHBIX M3JIyYEHHU Ha JKHUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3IIyYEHUS U TOTJIOIICHUSI.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bomopoaa.

Hab6nronenue TpekoB B kamepe Buiibcona.

Pabota cuéTurika HOHU3UPYIOIIUX U3ITYUCHUH.

Peructpanus u3aydeHus: IpUPOIHBIX MUHEPAJIOB U MPOTYKTOB.
ﬂaﬁopamopubte pabomul u onvimol.

1. HaOnrogeHue CIIOMIHBIX U TUHEWUYATHIX CIIEKTPOB U3ITYUCHUS.

2. UccnenoBanue TpeKOB: U3MEPEHUE HHEPTUU YACTHUIBI IO TOPMO3HOMY MYTHU

(no dotorpadusam).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPUTEIBLHO-0000 1A NI MOYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOYJIb MPEIHA3HAUEH JJISl CUCTEMAaTU3alluu U
00001IIeHNs TPEIMETHOTO COJIEPKAHUSI U OTBITA JACSITEIBHOCTH, TPUOOPETEHHOTO TIPU
W3YYCHUU BCEro Kypca GU3WMKH, a TakXKe [Js TOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHy M0 (u3HUKe [Jis OOy4aroluXxcsi, BbIOpABIIMX OSTOT
y4eOHBIN TpeIMeET.

[Ipy u3ydyeHUHM AAHHOTO MOXYJSl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUbBI
NESATETLHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBACTCS JTOCTHKEHUE TMPEIMETHBIX H
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaTOB  OOyuYeHus, bopmupyeTtcs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJOB HMCCIIEOBAHUS
SIBJICHUI MPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (U3HUUECKUE

oukwnN



SABJICHUS, IPUMEHSIS TOJIYYEHHBIE 3HAHUS, PEIIATh 3a/1a4d, B TOM YUCJIE KAUECTBEHHBIE
Y DKCIEPUMEHTAJIbHBIE.
[IpuHIMNIMATBHO AEATEIBHOCTHBIA XapakTep AAHHOIO paszjelia peaanu3yeTcs 3a
CYET TOr0, YTO OOYHAIOIIHUECS BHIMOJIHSIOT 3a/1aHuUs1, B KOTOPBIX UM MpE/jIaracTcs:
Ha OCHOBE MOJYYEHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBSICHAThH (PU3UUECKUE
ABJICHUS B OKPYKAIOIIEH NPUPOJE U TOBCEIHEBHOM )KU3HU;
WCITOJI30BATh HAYYHBIE METOJIBI UCCIIETOBAHUS (PU3NUECKUX SBIICHUMN, B TOM
YHUCIIE I POBEPKH TMIIOTE3 U MOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAYYHBIE OCHOBHI HamOOJee BaXHBIX JOCTIDKCHHA COBPEMEHHBIX
TEXHOJIOTUWA, HAlpUMEp, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB
SHEPrMM Ha OCHOBE 3aKOHA IPEBPAIICHUS M COXPAHEHHS BCEX HM3BECTHBIX BHUJOB
SHEPIUH.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenne ¢u3nku Ha ypOBHE OCHOBHOTO 00mero o0pa3oBaHUs
HaIpaBJICHO Ha JOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX M TPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOydaromerocss OyayT chOpPMHPOBAHBI  CIEIYIOITHE
JUYHOCTHBIE PE3YyJIbTaThl B YACTH:

o 1) MATPMOTHYECKOT0 BOCTIMTAHMA:

. MPOSIBJICHHE HWHTEpPEca K WCTOPUU K COBPEMEHHOMY COCTOSHHUIO
poccuiickoi (hU3NYECKON HAYKH;

¢  IIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

¢ 2) rpa’kIaHCKOTO0 H TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS :

. TOTOBHOCTh K AKTUBHOMY y4acTHUIO B 00CyXICHUH
OOIIECTBEHHO3HAYNMBIXH dTHUYECKHUX MPOOJIEM, CBI3aHHBIX C TPAKTUYECKAM
MIPUMEHEHUEM JOCTIKCHUN (DU3UKH;

. OCO3HAaHME  BAXHOCTU  MOPAIBbHO-ITUYECKUX  TMPUHIHUIIOB B
NESATETbHOCTH YYEHOTO;

o 3)3CTETHYECKOro BOCTUTAHMA:

. BOCIIPUSITUE  ACTETHUYECKUX KayecTB (PU3MYECKOW Haykud: €&
TaPMOHUYHOTO TTOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

. OCO3HAHUE IIEHHOCTU (HU3UYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA
MO3HAHHWS  MHpPA, OCHOBBI  Pa3BUTUA  TEXHOJOTHH, BAKHEUILIEN
COCTaBJISIFOIIEN KYJIBTYpPHI;

. pa3BUTHE HAay4YHOU T10003HATEIBHOCTH, UHTEpeca K

HCCIICIOBATEIILCKOM AESITEIbHOCTH,

o« 5) (¢dopmupoBaHusi KYJbTYPbl 310pPOBbSI M  3MOIHOHAJIBLHOIO
0J1aronoJIy4us:

. OCO3HAaHHUE IICHHOCTH Oe30IacHOro obpasa >KM3HH B COBPEMECHHOM
TEXHOJIOTUYECKOM MHPE, BAKHOCTU MpaBUJI OE30MACHOTO IOBEICHHUS Ha
TPAHCIIOPTE, HAa JIOPOrax, C SJIEKTPUUECKUM U TEIJIOBBIM 000pYy/I0BaHUEM B
JIOMAIITHUX YCJIOBUSX;

. c(hOpMHUPOBAHHOCTh HaBbIKa pedIICKCHH, MPU3HAHUE CBOETO IIpaBa Ha
OIMOKY M TaKOTO e MpaBa y APYroro 4ejaoBeKa;

¢ 6) TPyZ1OBOTO BOCTIMTAHUS:

. aKTUBHOE y4acTHE B PEIICHUH MPAKTUUECKUX 3a/1a4 (B paMKax CeMbH,
oOpa3oBaTeIbHOM OpraHU3alMH, TOopoAa, Kpas) TEXHOJOTHYECKOH H
COIIMAJIbHOW HAIPaBJICHHOCTH, TPEOYIOMMX B TOM YHCIE W (DUIUIECKUX
3HAHUU;

¢  HHTEPEC K MPAKTUYECKOMY U3YUEHUIO TPO(eccuid, CBSI3aHHBIX C (PUBUKOM;

¢ 7)3KOJOTHYECKOT0 BOCITUTAHMSA:

. OpHUCHTAIlMs Ha NIPUMCHCHHE (PU3MYECKUX 3HAHUN IS peIICHUS
3a/1a4 B 00JIACTH OKPY’KArOIIeH Cpe/ibl, INIAHUPOBAHUS MMOCTYIKOB U OLICHKU
MX BO3MOYKHBIX MOCJIEICTBUN JIJI1 OKPYKAIOLIEN CPEbI;

. OCO3HaHME TI00aTFHOTO XapaKTepa SKOJOTUUECKUX TPOOIeM U myTen
WX PEUICHHUS;

o 8) agmanTanuu K U3MEHSIOIIMMCS YCJIOBHAM COUMAJBHON U NMPUPOIHOI
cpeabl:



. HOTpe6HOCTI) BO BSaHMOHCﬁCTBHH IIpU BBIIIOJIHCHHUHU I/ICCJIC,ZIOBaHI/Iﬁ 141
IIPOCKTOB (1)H3H‘I€CKOI>'I HaIIPpaBJICHHOCTH, OTKPBITOCTHL OIIBITY W 3HAHUAM

ApYTHX,

. NOBBIIICHHE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO
JEATENIbHOCTD;

. noTpeOHOCTh B (OPMHPOBAHWM HOBBIX 3HAHUH, B TOM YHCIIE
bopMyIMpOBaTh HJACH, TOHATHSA, TUMOTE3bI O (PU3NYECKHX OOBEKTAX W
SABJICHUSX;

. OCO3HaHHWE Me(PUIMTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B
obsactu PU3UKY;

. IUIAHUPOBAHME  CBOETO  Pa3BUTHS B NPUOOPETEHHMH  HOBBIX
buznyecKkux 3HaAHU;

. CTPEMJICHHE aHaJU3UpOBaTh M BBIABIATH B3aMMOCBSI3U  MPUPOIBI,

o0miecTBa M HKOHOMHUKHM, B TOM YHCJIE C HCIOJb30BaHUEM (PU3UUECKHUX
3HAHUU;

. OLICHKA CBOMX JCMCTBHUM C YUYETOM BIUSHHSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQJIBHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pesynbrare ocBOCHHS TporpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO
obmero  oOpa3zoBaHust y  oOywaromerocss  Oyayr  chOpMUpPOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTFOUAIOIITUEC TI03HABATEIIbHBIC
YHHBEpCAJIbHBIC YYCOHBIC JCHCTBHS, KOMMYHHKATHBHBIC YHHUBEpCAJIBbHBIC
yueOHbIC JCHCTBHSI, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble Jlornyeckue aeiicTBUSA:

e BBIBISTH M XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKA OOBEKTOB
(ssBNIEHUI );

¢ YCTAHABJIMBATH CYIICCTBEHHBIM MpHU3HAK KJacCU(PUKAIMU, OCHOBAHUS
JUTs1 0000IIEHUs U CPAaBHEHUS;

e BBISBIATH 3aKOHOMEPHOCTM M TIPOTHBOPEUYUS] B PACCMaTPUBAEMBIX
dakTax, AaHHBIX M HAOJIOJICHUSIX, OTHOCSIIUXCS K (U3UYECKUM
SIBJICHUSIM;

¢ BBISBIATH MPUUYUHHO-CIICICTBEHHBIE CBA3U MPU U3YUYEHUH (PU3UUECKUX
ABJICHUM U TPOLECCOB, JeJIaTh BBIBOJALI C  HUCIOJIb30BAHUEM
JETYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUECHHH, BbIIBUTATh TUIIOTE3bI
0 B3aUMOCBSI3SX (PU3UYECKUX BEJIMUUH;

¢ CaMOCTOSITEJIBHO BBIOMpPATH CMOCOO perieHus ydyeOHoW (usmyeckoi
3a/1auu (CpaBHEHUE HECKOJIBKUX BApUAHTOB PEIICHUS, BEIOOP Hanbosee
MOAXOJAIIETO C Y4ETOM CaMOCTOSITEILHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBhIe ucciienoBaTe/ILCKHE 1eHCTBHA.

¢ HCIOJIb30BAaTh  BOMPOCHI KAaK  HCCIEIOBATEIIbCKUA  HMHCTPYMEHT
MO3HAHUS;

¢ TMPOBOJUTH IO CAMOCTOSITEJILHO COCTaBJICHHOMY TIUIAaHY  OIIBIT,
HECJIOKHBIN (PU3MYECKUN SKCIIEPUMEHT, HEOOJIBIIOE WCCIIEeI0BAHNE
(U3UYIECKOTO SIBJICHHUS,

¢ OIGHWBATh HA TMPUMEHUMOCTh W JOCTOBEPHOCTh WH(MOPMAIIHIO,
MOJYYEHHYIO B XOJI€ UCCIEIOBAHUS WJIH SKCIIEPUMEHTA;



CaMOCTOSITENIbHO ~ (OPMYyJIUPOBAaTh  OOOOIIEHHS U BBIBOJABI 110
pe3yJsibTaTaM NpoBEAEHHOTO HAOIOAEHM S, OTIbITA, UCCIIEI0OBAHUS;
IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PUIUUECKUX
IIPOLIECCOB, a TAKXKE BBIABUTAaTh MPEANOJIOXKEHHS 00 MX Pa3BUTHH B
HOBBIX YCIIOBUAX U KOHTEKCTAX.

Pa6ora ¢ undopmanueii:

NPUMEHSTH PAa3IMYHbIE METO/AbI, HHCTPYMEHTHI U 3aIPOCHI MIPHU TIOUCKE
U oTOope MHPOPMAIUH WM JAaHHBIX C YIETOM MPEI0KEHHON ydeOHOM
bu3ndecKoi 3a1a4u;

aHaJIM3UPOBATh, CHUCTEeMaTHU3HPOBATh u UHTEPIIPETUPOBATH
UH(POPMALIKIO PA3IUYHBIX BUI0B U (HOPM MpEICTaBICHNUS;
CaMOCTOSITENIFHO BBIOMpATh ONTHMAJbHYIO (HOpMYy TpeACTaBICHUS
uHGOpMAIlMU WU WIDIIOCTPUPOBATH peIIaeMble 33Jadd  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOM rpauKoi U MX KOMOMHAIIUSAMH.

KoMMmyHuKaTHBHBbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBHUS:

B X0/ie 00CYXJIeHHs yUeOHOro MaTepuaa, pe3yiabTaToB J1a00paTOPHBIX
paboT M MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYILIECTBY OOCYyXaaeMoi
TEMbl M BBICKA3bIBaTh WJEH, HAIICJICHHbIE HA pEIICHHE 3aJaud |
nojJiep>kaHue OJaroxenaTeIbHOCTH OOIEHNS;

COMOCTAaBIISATh CBOU CYXJIEHHSI C CYXIACHUSMU IPYIHMX YYaCTHUKOB
Juanora, OOHapy»XKUBaTh Pa3Inyre U CXOJICTBO MO3UIIUN;

BBIPaXkaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
nyOJUYHO TMPEJCTABIATh PE3YJbTAThl BBIIIOJIHEHHOTO (PU3UYECKOTrO
OMbITa (3KCIEPUMEHTA, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh M  HUCIHOJIb30BaTh  IMPEUMYIIECTBA  KOMaHAHOW W
WHUBUyaIbHOW pPaOOThI TMPU PEIICHUH KOHKPETHOW (HU3UMUECKOM
pOOJIEMBI;

NpUHUMATh LEJIA COBMECTHOW JIESITEIbHOCTH, OPTraHU30BbIBATh
NEUCTBUS MO €€ JOCTHKEHHUIO: paclpelesisiTb pojiv, O00CYyXAaTh
MPOIECChl W PEe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHHS
HECKOJIbKUX JIFOICH;

BBHITIOJIHATh CBOIO 4acTh paOOThI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa
M0 CBOEMY HAINpPABIICHUIO U KOOPJAUHUPYS CBOU JCUCTBUS C APYTUMHU
YIeHAMH KOMaH/bl;

OIICHMBATh KAYECTBO CBOETO BKJIa/a B OOIIMN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO CPOPMYIUPOBAHHBIM YIACTHHUKAMHU B3aHUMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe YueOHbIe NeiCTBUA

Camoopranuzamnus:

BBISIBJIATH  MPOOJEMbl B JKM3HEHHBIX W Yy4E€OHBIX  CHUTYalMsX,
TpeOYIOLIUX JJIs PelIeHHs] PU3NYECKUX 3HAHMM;

OPUEHTUPOBATbCS B PA3NIMYHBIX MOAXOJAX NPHUHATHS PELICHHM
(MHIMBUAYAIbHOE, IPUHIATHE PELICHUs B TPYIINE, NIPUHATHE PELICHUN
rpynmnoi);

CaMOCTOATENLHO COCTABIISATh AJITOPUTM pelieHust (GU3nuecKkoil 3aaauu
WIM IUIAHA HCCIIEJOBAaHUS C YYETOM HMMEIOUIMXCS PECypcoB H
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEeHTHpPOBaTh IpejaracMbie
BapUaAHThI PEUICHUH;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3 PELICHHUE.

CaMOKOHTpOJII), AMOIUOHAJIbHbINA MHTEJLJIEKT:



JaBaTh aJCKBATHYIO OLEHKY CHUTyallud W IIpe/uiaraTe IUIaH €€
WU3MECHEHUS;

OOBSICHATh TMPUYUHBI JOCTIXKEHHUS (HEJAOCTIXKEHHS) pPE3yJIbTaTOB
NEeATEIbHOCTH, JaBaTh OLIEHKY NIPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B IEATEIBHOCTD (B TOM UMCIIE B XOJ BBIITIOJIHEHUS
(U3NYECKOTO MCCIEAOBAHUSA WM TMPOEKTAa) HAa OCHOBE HOBBIX
OOCTOATENHCTB, U3MEHUBIIMXCS CUTYallMl, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM,;

CTaBUTh Ce€0s1 HA MECTO JApPYroro 4YeloBeKa B XOAE CIopa WIU
JUCKYCCUM Ha HAy4YHYIO TEeMy, ITIOHUMaTb MOTHBBI, HAMEPECHHS U
JIOTUKY APYroro;

NPU3HABAaTh CBOE MPABO HA OLIMOKY NPH PELICHUU (PU3MYECKUX 3a]1ay
WJIU B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO IPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOydenust B 7 KJjacce MpeIMETHBIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

WCITOJIB30BaTh TMOHATHS: (PHU3WYECKUE W XUMUYECKHE SIBJICHMUS,
HaOJII0ICHUE, SKCIEPUMEHT, MOJIEb, TUIIOTE3a, EAUHULIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSIHHSI BEIECTBA (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHHMYeCKOoe JABW)XEHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, MNPSIMOJUHEHHOE), TPACKTOPHUS, PaBHOACUCTBYIOIIAS
cuna, gedopmamus  (ympyrasi, —IUIaCTHYECKasl),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

pasnuyath sBieHUs (nudQys3us, TEMIOBOE NBIKEHHE  YaCTHIL
BEILIECTBA, PABHOMEPHOE JABWKEHHE, HEPAaBHOMEPHOE JIBUKEHUE,
WHEPIUS, B3aUMOJCHCTBUE TEJN, paBHOBECHME TBEPIBIX T C
3aKpEIIEHHOM OChIO BpalleHus, Mepeaaya JaBJICHUS TBEPIBIMU
TeJaMu, JKUJIKOCTSAMHU W Ta3aMH, aTMOc(pepHOEe NaBleHHE, IUIaBaHUE
TeJ, TPEBpAIICHUS] MEXaHWYECKOW DHEPruu) IO OIMUCAHUI0 UX
XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX
JAHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YUYCHHBIX (PU3MUECKUX SBJICHUN B
OKpPYXaIoIlleM MHpE, B TOM 4YHcie (U3UUECKUE SBIICHUS B MPHUPOJIE:
PUMEPHI JBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOU
npUpoje, NEHCTBUE CHJIBI TPEHUS B TPHUPOAC U TEXHHKE, BIIUSHHC
aTMOC(EpHOro JaBJICHUS HA XKUBOW OpPraHM3M, IUJIABAHKUE PBIO, pbIlYaru
B TEJ€ YeIoBEKa, MPU 3TOM MEPEBOAMUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHU) (DU3UIECKUX
SIBJICHUM;

OMHUCHIBATh H3YUYCHHBIC CBOMCTBA Tel U (PU3NUECKUE SBJICHUS,
UCTIONB3ysd (U3UYECKHE BEMUYUHBI (Macca, O00BEM, IJIOTHOCTh
BEILIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CUJIa YIPYTOCTH,
CWJIa TSDKECTH, BEC Tella, CWiIa TPEeHHs, NaBiieHue (TBEPAOro Tea,
KUJKOCTH, Tasa), BBITAJKUBAIONIAS CUJa, MEXaHW4eckas pabora,
MOIITHOCTh, IUIEUO CHJIBI, MOMEHT CHJIbI, KO3((UIIMEHT MOJEe3HOTO
JNEHCTBUS MEXaHU3MOB, KHHETHUSCKAs U MTOTCHITMAIBHAS YHEPTHUS), TIPH
OTMCAHWH TIPABUIILHO TPAKTOBATh (DH3UYECKUN CMBICI HUCIIOIB3YEMBIX
BEITMYMH, UX O0O03HAYEHUS W €AVHUIBI (PU3NUECKUX BEITMYHH,



HAXOJUTh (HOPMYJIbI, CBA3BIBAIOLINE JAHHYIO (DU3NYECKYIO BETUYUHY C
JPYTUMHU BEIUYMHAMH, CTPOUTH TpaUKH U3YYEHHBIX 3aBUCUMOCTEH
(bU3NYECKUX BEIINYUH;

XapaKTepu30BaTh CBOICTBa Tel, (DU3MUECKHUE SIBICHUS M TPOIIECCHI,
UCIIONIb3Yysl TIpaBWja CJIOKEHUS CWI (BAOJIL OAHOW MpSIMOiA), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumezna, IpaBUJIO PaBHOBECHS pblyara
(bmoka), «30JI0TO€ TPaBUJIO» MEXaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKOM dHEPTUH, IPU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alHMChIBaTh €T0 MATEMATUYECKOE BHIPAXKECHHUE;

OOBSACHATH (DU3MYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA Tel, B TOM
YUCJIE M B KOHTEKCTE CHUTYyallMil MPAKTUKOOPUEHTHUPOBAHHOTO
XapakTepa: BBISBISITh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE U3 1—2 JOrMYecKMX MIaroB ¢ ONopoil Ha 1—2 M3y4eHHBIX
CBOMCTBa  (DUBMYECKUX  SIBJICHUM, (PU3MUECKHX  3aKOHa WU
3aKOHOMEPHOCTH;

pemarh pacy€THbIC 3amadu B 1-2 ACHCTBUSA, HCHOJB3YS 3aKOHBI U
dbopmyIibl, cBsI3bIBaIONINE (PU3NYECKUE BEIIMUMHBI: HA OCHOBE aHaIu3a
YCIOBHSI 3aJa4d  3alMChIBaTh KPAaTKOE YCIOBHE, MOACTaBISATh
dbu3nueckue BeIUYUHBI B (OPMYJIBI U MPOBOJUTH PACUEThI, HAXOIUTh
CIIPABOYHBIE JaHHBIC, HEOOXOAUMBbIE ISl PEIIeHUs 3aj]ad, OICHUBAThH
PEATUCTUYHOCTD MOIYYEHHOU (PU3NYECKON BETUYHHBL;

pacro3HaBath NPOOJEMBbI, KOTOPHIE MOXKHO PEUIUTh MHPU TOMOIIU
bu3MYeCKuX METOJIOB, B ONHCAHWM UCCJIEIOBAHUS  BBIICIATH
IIPOBEPSAEMOE IIPEATIOIOKEHNE (rumotesy), pa3InyaTh u
MHTEPIPETUPOBATH MOJYUYEHHBIN pe3ysIbTaT, HAXOAUTh OIIMOKHU B XOJI€
OTbITA, I€NIaTh BBIBOJBI IO €T0 pe3yibTaTaMm;

MPOBOAUTL OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUNA WIU
bu3nueckux  CBOMCTB  Tel:  (OpPMYyJIHUpPOBaTH  IMPOBEpPSIEMbIC
NPEANoJOKEeHUs, CcOOMpaTh  YCTAaHOBKY M3  MIPEIIOKEHHOTO
000py1I0BaHUs, 3aMMCHIBATH XO/1 OMbITa U ()OPMYJIUPOBATH BHIBOJIBL;
BBITIOJTHATD MPSIMbIE MU3MEPEHHUSI PACCTOSHUS, BPEMEHU, MAcChl Tela,
00BéMa, CHUIIBI U TEMIIEpaTyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX WU
U(POBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUIETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOAUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BETUUUHBI
OT JPYro#l ¢ UCMOIb30BAHUEM MPSIMBIX U3MEPEHUMN (3aBUCUMOCTH MyTH
PaBHOMEPHO JBHUIKYLIErOCsl Tella OT BPEMEHU JBUKEHUS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUSI OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEH
T€JI U HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIONIAJAM CONPHUKOCHOBEHUS
TeJl, CUJIbI YIIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHUIIbI
0T 00béMa MOrpyXKEHHOM YacTH Tejla U OT IUIOTHOCTH KUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJO0, YCIOBUMN MJIABAHUS TEJI, YCIOBUM PaBHOBECHS pblyara
u OJIOKOB), y4acCTBOBaTh B IUIAHUPOBAHWU Y4E€OHOI'O HCCIIEIOBaHUS,
coOupaTh  YCTaHOBKY W  BBINOJHATh  H3MEpPEHHS, cienys
MPEIIOKEHHOMY  IJIaHy, (UKCUPOBATh PE3yJbTAaThl  MOTYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE MPEJIOKEHHBIX TAOIUI] U
rpaduKoB, AeaTh BEIBOBI IO PE3yJbTaTaM MCCIIEIOBAHUS;

MPOBOJAUTH KOCBEHHBbIE M3MepeHUs (U3UYECKUX BEIUYUH (TIJIOTHOCTH
BEILIECTBA JKUJKOCTH M TBEPIOIrO TEJla, CHJIA TPEHUS CKOJIbKECHMUS,
JABJIEHUE BO3/lyXa, BBITAJKHUBAIOLIAs CUJa, IEUCTBYIOIIAs HA
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HOTpYKEHHOE B JKUJIKOCTh TEJO, KO3(PPHUIMEHT IMOJE3HOrO JEHCTBUS
IPOCTBIX MEXAHWU3MOB), CJIEAys MPENJIOKEHHOW HHCTPYKLMM: IpHU
BBITIOJTHEHUH U3MEPEHUN cOOMpaTh SKCIEPUMEHTANBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE UICKOMOW BEJIMUMHBI,

coOmoaTh IpaBWia TEXHUKM 0Oe30IacHOCTM 1mpu  pabore ¢
Ja00paTOPHBIM 000PYTI0BaHUEM;

yKa3bIBaTh MPUHIUIIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, AMHAMOMETP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIYar, MOJBMKHBINA M HETIOABIKHBIN OJI0K, HAKJIOHHAs TIOCKOCTD;
XapaKTepU30BaTh IMPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOl HA WX ONUCaHUS (B TOM YHCIE:
MOJIINITHAKY, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHH Tpecc,
MaHOMETpP, BBICOTOMEp, MNOPIIHEBOM HACOC, APEOMETP), HUCHOJIb3YS
3HaHHUA O CBOMCTBaxX (U3MUECKUX SBICHUM U HEOOXOAUMBIE
¢uznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OpPUBOJUTH TpPUMEpHl (HAXOAWTh HH(DOpPMAIMIO O MpUMEpax)
MPAKTHYECKOTO MCIONb30BaHMs (DU3MUECKUX 3HAHWN B MMOBCEIHEBHOMU
YKU3HU I oOecrieueHrst 0€30MacHOCTH MpU 0OpaIlleHUH ¢ IPUOOpaMu
U TEXHUYECKUMHU YCTPOHMCTBAMH, COXPAHEHUsI 3I0POBbSl U COONIOICHUS
HOPM 3KOJIOTUYECKOTO ITOBEJECHUS B OKPYKAIOILEH CPEE;
OCYUIECTBJISITH OTOOpP HMCTOYHMKOB HHpopmanuu B HWHTepHeTe B
COOTBETCTBHUM C 3aJaHHbIM [IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAaHUM M NyTEM CpaBHEHUS pPa3IMYHbIX HMCTOYHHUKOB
BBIIETAT MH(POpPMAIUIO, KOTOpas SBJSETCS MPOTHUBOPEUMBOM WU
MOJKET OBITh HEIOCTOBEPHOM;

UCTIONb30BAaTh MPH  BHINIOJHEHUH  y4eOHBIX 3aJaHUil  HAydHO-
NOMYJISIPHYIO JIUTEpPaTypy (PU3NYECKOro COAEpk aHUs, CIPABOYHBIE
MaTepuaibl, pecypchl cetu VIHTepHeTr, BiageTh OpUEMaMU
KOHCIIEKTUPOBaHUsl TEKCTa, MpeoOpa3zoBaHUsl MH(GOpPMALKUKU U3 OAHON
3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKUE MUCHhMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(POpMAIIUU (PU3NUECKOTO COJICPKAHUS, B
TOM 4HKcie MyOJIMYHO JenaTh KpaTKHe COOOLIEHHs O pe3yJsibTaTax
OPOEKTOB MJIM Y4YeOHBIX HCCIENOBAaHUM, MpPU HTOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYECHHbIM TMOHATHIHBIA anmapar Kypca (QU3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

IpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI pacnpenensiThb
0OS13aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTaBJICHHBIMU 3aj[auaMH,
CIIEIUTh 3a BBHIMOJTHCHHEM IIJIaHAa JIEHCTBUHM, alleKBaTHO OIICHUBATH
COOCTBEHHBIM BKJIaJ] B JIEATEIBHOCTh TPYIIIbI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE B3aMMO/ICHCTBUE, YUUTHIBAsS MHEHHE OKPYKAIOIIHX.
KOHIly oOydeHHs B 8 KJjiacce IMpeIMETHbIE pe3yiabTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONB30BaTh IIOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
JIBWKEHHE aTOMOB M MOJIEKYJl, arperaTHbl€ COCTOSIHHMSI BEIIECTBaA,
KpUCTAJUIMYECKHE U aMOp(HBIE Tela, HACBHIIICHHBIA 1 HEHACBIILEHHBIN
ap, BIJIAKHOCTb BO3JyXa, TeMIeparypa, BHYTPEHHsAS DJHEprus,
TEIUIOBOM  JIBUTaTellb, JJIEMEHTApHBIM  DJICKTPUYECKHM  3apsn,
DJEKTPUYECKOE I10JIe, IPOBOJHUKA U JUDJIEKTPUKH, MOCTOSHHBIN
IEKTPUYECKUI TOK, MArHUTHOE I10JIE;



pasnuyath SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIJIoNepenaya,
TEIUIOBOE  paBHOBECHE, CMAauuMBaHUE, KaNWUIIPHbIE  SIBJICHUS,
UCIIapeHHe, KOHJIEHCAlus, IUIaBJICHUE, KpUCTaJUIM3alus
(oTBepAEBaHKE), KHUIIEHWE, Terulonepeaada  (TEIONPOBOJHOCTD,
KOHBEKIINS, U3IYYEHHE), SJCKTPU3ALUs TeJl, B3aUMOJICHCTBUE 3aps/I0B,
JercTBU AJIEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHUeE,
B3aMMOJIEUCTBHE MAarHUTOB, JE€HCTBHE MArHUTHOI'O MOJISI HA IPOBOJHUK
C TOKOM, DJICKTPOMarHuTHas HWHAYKUUS) 1O ONHCAHUI  UX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JE€MOHCTPUPYIOLIUX
JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh IPOSIBIICHUE M3YYEHHBIX (U3UYECKUX SIBICHUH B
OKpY’KalollleM MHpE, B TOM 4ucie (U3HUECKHUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalWUISPHbIE SIBICHHUS B MPHUPOJE,
KpUCTaUIbl B mpupone, uznydeHue CoJHIa, 3amMep3aHue BOJOEMOB,
MoOpckue Opusbl, O00pa3oBaHHME pPOCHI, TyMaHa, UHEs, CHeEra,
AIIEKTPUYECKUE SIBICHUS B aTrMocdepe, dSIEKTPUYECTBO KUBBIX
OpraHMW3MOB, MAarHuTHOE TMoje 3eMiu, Jpedd T™oICcoB, poib
MarHUTHOTO TOJIA JJIsl )KU3HU Ha 3emile, MOJSPHOE CHSIHUE, IPH 3TOM
NEPEeBOAUTh  NPAKTUYECKYK 3aJadyy B  y4yeOHYIO,  BBIICNATH
CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SIBICHUN;
ONKCHIBATh HW3YYEHHBIE CBOWCTBA Te€l W (PU3HYECKUE SBIICHHS,
UCIIONIb3Ysl  (pU3nMyeckne BEIWYMHBI (TeMmmeparypa, BHYTPEHHSS
DHEPrus, KOJIMYECTBO TEIUIOTHI, yAEJbHAas TEIUIOEMKOCTh BEILECTBA,
yleabHas TEIUloTa IUIaBJICHMsS, yJelbHas TeIioTa napooOpa3oBaHMUs,
ylienabHas TEIIoTa CropaHusl TOIUIMBA, KO3(PPUIMEHT MOJIE3HOro
JENCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHUTEIbHAS BIIAXXHOCTh BO3/yXa,
ANEKTPUYECKUI 3apsll, cujla TOKa, DJIEKTPUUYECKOE HaIpsKEHUE,
CONPOTUBJIEHUE NPOBOJHUKA, YACIBHOE CONPOTHBIICHHWE BEIECTBA,
padboTa U MOIIHOCTh MEKTPUYECKOTO TOKA), MPU ONMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICIT UCIIOJb3YEMbIX BEIMYUH, 0003HAUCHHUSI
Y €IMHULIBI (PU3NYECKHUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE
IAHHYI0 (U3UYECKYI0 BEIMYMHY C APYIMMH BEIUYMHAMHU, CTPOHUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUNH;
XapaKTepu30BaTh CBOMICTBa Tel, (PU3UUYECKUE SIBICHUS WU IPOLIECCHI,
UCIIOJIb3YsI OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOWU TEOPHUH
CTPO€HHUs  BEIIeCTBa, MPUHLMI  CYNEpHo3uuuu  mojer  (Ha
KAuEeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH Oma i
y4dacTka 1enu, 3akoH /[xoyns—JIeHna, 3aKkoH COXpaHEeHUs! SHEPTUH, IPH
TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBATH €T0
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3UUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM UHCJIE U B
KOHTEKCT€  CHTyaUud  IPaKTUKOOPHEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH 00bsACHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ 0nopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (DU3UUECKUX
SBJICHUM, (PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3anayul B 2—3 JCHCTBHSI, UCHOJB3YS 3aKOHBI U
(dbopMyibl, cBs3bIBatOUIMe (U3NYECKUE BETMUYMHBI: HA OCHOBE aHajIN3a
YCIIOBUSI 33Jlayyl 3alKChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEOCTATOK
JAHHBIX I pEUIeHWs 3a/Jayd, BbIOMPATh 3aKOHBI U  (POPMYIIHI,
HEOOXOUMBbIE Ui €€ peLleHus], IPOBOUTh PAcUEThl U CPABHUBATH



IOJlyYEHHOE 3Hau€HUuEe (U3NYECKOM BEJIMYMHBI C HM3BECTHBIMU
JaHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MpPU MTOMOIIH
(bu3MYECKUX METOAOB, UCIIOJIb3Ysl OMUCAHHE MCCIEAOBAaHUs, BbIICTSAThH
IpOBEPSIEMOE MPEANOIO0KEHUE, OLIEHWBATh IPABUIBHOCTh IOPSIKa
IIPOBEJCHUS HCCIIE0BAHUS, 1€TaTh BHIBObI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MYECKUX SBICHUN WIH
¢uznyecKkux CBOMCTB Ten (KamWUISIPHBIC SBJICHUS, 3aBUCUMOCTD
JABJICHUSI BO3AyXa OT €ro o0bEma, TeMIlepaTyphl, CKOPOCTH Ipolecca
OCTBIBaHMSI M HarpeBaHUsl NpPU M3JIYYEHUU OT IBETa H3JIydarolieu
(moryomaronieil) MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI  OT
TEMIIEpaTyphl KUAKOCTH M IUIOMIAJH €€ MOBEPXHOCTH, SJIEKTPU3ALIMS
TE€1 W B3aUMOJCICTBUE DJIEKTPUUYECKUX 3apAJIOB, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIN3allisl MATHUTHBIX NOJIEH MOCTOSHHBIX
MarHuTOB, JACUCTBUS MAarHUTHOIO MOJS HAa NPOBOJHUK C TOKOM,
CBOMCTBA 3JIEGKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS MOCTOSHHOIO
TOKa): (OpMYJHUPOBATH MPOBEPSEMbIE MPEANOJIOKEHUSA, COOUpaTh
YCTaHOBKY M3 MPEMJIOKEHHOr0 000pYyJIOBaHUs, OMUCHIBATH XOJ OIbITa
U (pOpMyIUPOBATH BHIBOJIBI;

BBIIOJIHATh IPSIMBIE  HM3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHOU
BJIQXHOCTH BO3/lyXa, CWJIbl TOKa, HAIpPSKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX NPUOOPOB U JATYMKOB (PU3NUYECKUX BEIMYMH, CPABHUBATH
pe3ysibTaThl  HM3MEpEeHUH ¢ yd4€ToM  3aJaHHOM  aOCOJIIOTHOM
HOTPEUIHOCTH;

IPOBOAUTDH HCCIEAOBAHNE 3aBUCUMOCTU OJJHOW (PU3NYECKON BEIUYUHBI
OT JPYrol € HCHOJb30BAHUEM TMPSMBIX HM3MEPEHUI (3aBUCHUMOCTH
CONMPOTHUBJICHUS] MPOBOAHUKA OT €ro JUIMHBI, IJIOMIAJA MONEPEYHOTO
CEUYEHMS] U YJEJIbHOTO COIPOTHBIICHHS BEIECTBA IMPOBOJHUKA, CHIIBI
TOKa, MAYLIEr0 4Yepe3 IMPOBOJHHK, OT HAIPSDKEHUS Ha IPOBOJHMKE,
UCCJIEIOBAHUE TMOCIEAOBATEIbHOIO W MapaIeNbHOTO COEIMHEHHM
MPOBOJHUKOB): MJIAHUPOBATh HCCIEAOBAHHE, COOMpaTh YCTAHOBKY H
BBITNOJIHATh U3MEPEHUS, CIENysl MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJE TaOIHIl U TpaHKOB,
JieaTh BBIBOJIBI 110 PE3YJIbTATaM HCCIIECIOBAHUS;

MPOBOJUTh KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIMYMH (yAesIbHas
TEIJIOEMKOCTh BELIECTBA, COMPOTUBJICHUE MPOBOAHMKA, paboTa u
MOIIHOCTb AJIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUs, COOMPATh
IKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAys MPEIOAKEHHON MHCTPYKIIMH,
Y BBIUUCIISATH 3HAUEHHUE BEJINYUHBI,

coONoaTh MpaBWja TEXHUKM 0O€30MacHOCTH Mpu  padbore ¢
J1a060paTOPHBIM 000PYTOBAHUEM;

XapaKTepu30BaTh MNPHUHLMUIBI JACUCTBUA M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOA Ha WX ONHMCAHUS (B TOM YHUCIE:
CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, MapoBas TypOuHa, aMIepMeETp,
BOJIbTMETP, CUETUUK BJIEKTPUUECKON HIHEPTUU, JIEKTPOOCBETUTEIbHBIE
puOOPHI, HarpeBaTeJbHbIC AIEKTPOIIPUOOPHI (mpumepsl),
AIIEKTPUYECKUE MNPETOXPAHUTENM, SJIEKTPOMATHUT, AJIEKTPOJBUTATEND
MOCTOSIHHOTO TOKa), MCHOJIb3ysd 3HaHUS O CBOWCTBaxX (PU3MYECKUX
SBJICHUI U HE0OX0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHbBIE
npuOOpHI MO CXeMaM U CXEMaTHYHBIM PUCYHKaM (KMJIKOCTHBIN
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATE]Ib BHYTPEHHETO
CropaHusi, dJEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl JJIEKTPUUECKHUX
Herned ¢ MOCNIENOBaTEIbHBIM M MHapajUIeNIbHBIM — COEAMHEHUEM
AJIEMEHTOB,  pa3iuyasi  yCJIOBHbIE  OOO3HAY€HUs  3JIEMEHTOB
AIEKTPUUECKUX LIETIeH;

OPUBOAUTH TpUMEpPbl  (HAXOAUTh HMHPOPMALMIO O TPHUMEPax)
MPAKTHUECKOTO MCIONb30BaHUs (DU3MUECKUX 3HAHWN B MOBCEIHEBHOU
XKU3HU JIJIs1 obecrieueHus: 6€30MacHOCTH MPH 00palleHuu ¢ mpudopaMu
Y TEXHUYECKUMH YyCTPOICTBAMHU, COXPAHEHHS 310POBbSl U COOJIIOIEHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOILIEH CpeJIe;
OCYHIECTBJISATh MOUCK HHPOpMauU (U3UYECKOTO COACpKaHUS B
HNHTepHeTe, Ha OCHOBE HMMEIOIIMXCS 3HAHUM W IYTEM CpPaBHEHUSA
JOTIOJTHUTENBHBIX HMCTOYHUKOB BBIACIATh HMH(GOPMALMIO, KOTOpas
SBJISIETCS. MPOTUBOPEUYUBON WIIM MOKET ObITh HEJOCTOBEPHOMU;
UCIOJIb30BaTh IPU  BHIIOJHEHUM y4yeOHBIX 3aJlaHUMl  HAy4dHO-
NOMYJSIPHYIO JIUTEpPATypy (PU3NYECKOrO COAEpk aHUs, CHPABOYHBIE
MaTepuanbl, pecypchl ceth  WHTepHET, BIageTh NpUEMaMH
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusl MHPOPMALMHM U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIEC NMMCbMEHHBIE U KPaTKUE YCTHBIE COOOILEHUS,
0000mass MHPOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (HHU3UYECKOTrO
COJIEp)KaHUs, B TOM 4YHCIE NyOJMYHO NPEACTABIATH PE3YJIbTAaThl
IIPOCKTHOW WJIM HCCIIEIOBAaTEIbCKOM JIEATEIIBHOCTH, IIPU  3TOM
IrPAMOTHO UCIIOJb30BaTh H3YUYECHHBINM MOHATHIHBIN ammapar Kypca
($uU3MKH, COMPOBOXKAATH BBHICTYIUICHUE MTPE3CHTALINEH;

IPU BBIMOJHEHUU Y4YEOHBIX HMPOEKTOB M MCCIEHOBAaHUN (DHU3HUECKUX
MPOLIECCOB paclpenesiTh O00SI3aHHOCTH B T'PYNNE B COOTBETCTBHM C
NIOCTABJICHHBIMU 33J]a4aMH, CJIEINUTh 32 BBIITOJIHEHUEM IUIaHa ACHUCTBUI
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEeSATEIbHOCTD IpyNIbI, BBICTPAUBaTh KOMMYHUKATHUBHOE
B3aMMOJICUCTBUE, MPOSIBIISAS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

KOHITy 00yueHus B 9 KJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: CHCTEMa OTCY€Ta, MaTepHalibHas TOYKa,
TpaeKkTopHs, OTHOCHUTENBHOCTD MEXaHUYECKOTr0 JBUKEHUS,
nedopmarius (ynpyras, macTuueckas), TpeHHue, HIEeHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTbh M IMEpEerpy3Kku, LUEHTP TAKECTH, aOCOIIOTHO
TBEPHOE TEIO, LEHTP THKECTH TBEPAOIO TeEJla, pPaBHOBECHE,
MEXaHUYeCKHe KOJeOaHHs M BOJIHBI, 3BYK, HH(pPa3BYyK U YyIbTPa3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IIIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
ONMU30pPYKOCTh U JAJbHO30PKOCTb, CHEKTPbl  MCIYCKaHUS U
norjouieHus, anbda, 6eTa- U ramMma-u3iaydeHHs, H30TOIBI, sJepHas
DHEPreTHKa;

pasnuyaTh sBJIeHUs (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHENHOE TBHKEHUE, CBOOOIHOE
NajJeHue  Tell, PpAaBHOMEpPHOE  JBWKEHHE T1I0  OKPYKHOCTH,
B3aMMOJICHCTBHE  TeJ, pPEAKTHUBHOE JIBIKEHHE, KoyeOaTelbHOe
JBIDKEHUE (3aTyXalollMe W BBIHYXACHHbIE KOJIE€OaHUs), PE30HAHC,
BOJIHOBOE  JIBH)KEHHME,  OTPaXXE€HUWE  3BYKa,  MPSIMOJMHEHHOE
pacnpoCTpaHEHUE, OTPAKEHUE M IPEIOMIIEHHE CBETa, I0JHOE
BHYTPEHHEE OTpPaXKCHHE CBETa, Pa3joXKeHHe OeIoro cBeTa B CIEKTP U



CIIO)KEHHE CHEKTPaJbHBbIX LIBETOB, IUCIEPCUs CBETa, E€CTECTBEHHAs
PaAMoOaKTUBHOCTb, BOSHUKHOBEHHUE JIMHEWYATOrO CHEKTPA H3Iy4EHUs)
[0 ONUCAaHUI0O HUX XapaKTEPHBIX CBOWCTB KW HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh IPOSIBICHUE M3YyYEHHBIX (U3NYECKUX SBJICHUH B
OKpYy’KaoIlleM Mupe (B TOM 4ucClie (U3NYECKUE SIBJICHHSI B IPUPOJE:
OPWINBBL W OTJUBBI, JBWXKeHHE IUlaHeT COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JBWKEHUE JKHUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKUE BOJIHBI, I[yHAMH, 3XO,
[[BETa TEJl, ONTUYECKUE SIBJICHUS B NMPUPOAE, OMOJIOrMUECKOe IEHCTBIE
BUJUMOTO, YJIbTPa(UOJIETOBOTO U PEHTTEHOBCKOIO  M3JIy4YEHUH,
€CTECTBCHHBI  pagMOaKTUBHBIA  (OH,  KOCMHUYECKHE  JIy4H,
PAaAMOAKTUBHOE M3IYyYEHUE TMPUPOJHBIX MHHEpAJIOB, JCHCTBUE
PAAUOAKTUBHBIX M3JyYEHHH HA OPraHu3M 4YeJOBEKa), IpPU ITOM
NEPEeBOAUTh  NPAKTHUECKYI0  3aJadyy B y4eOHYI0,  BBIICHATDH
CYILIECTBEHHbIC CBOMCTBA (IPU3HAKHU) (PU3UUYECKUX SIBJICHUN;

ONKCHIBATh H3YYEHHBIE CBOWCTBA Te€l W (PU3HYECKHUE SBIICHHUS,
UCIIONIb3Ysl (PU3NYECKHE BEJIMYUHBI (CpPEIHSAs] U MTHOBEHHAasi CKOPOCTb
TeJa MPU HEPABHOMEPHOM JIBH)KEHHUH, YCKOPEHUE, IEPEMELLIEHUE, ITYTh,
yIJoBasi CKOPOCTb, CWJIA TPEHUs, CHJIA YNPYTOCTH, CUJA TSIKECTH,
YCKOpPEHHE CBOOOJHOTO MaJeHUus, BEC Tella, UMIIYJbC Tea, UMITYJIbC
CWJIbI, MEXaHH4YecKasi paboTa M MOLIHOCTb, MOTEHUHUAIbHAS SHEPTUs
Tea, MOAHATOrO HaJl MOBEPXHOCTBHIO 3€MJIM, MOTCHIMAIBHAS YHEPTHUS
CKATOW IPYKUHBI, KUHETUYECKAas DJHEPIus, IOJHAs MEXaHU4eCcKas
JHEprus, MepUoJ W YacToTa KOJeOAHWU, JIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA4, CKOPOCTb CBE€Ta, MOKa3aTellb MNPETOMIICHHS
Cpellbl), MpPU OINWCAHWU MPABWIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI
UCIOJIb3YEMbIX BEJIWYUH, OOO3HAYEHHs] WU E€AMHULBI (PU3UYECKUX
BEJIMYMH, HaXOAUTh (POPMYJbl, CBA3BIBAIOIIME AAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMU BEJIMYMHAMH, CTPOUTH TpadUKU H3yUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUYHH;

XapaKTepu30BaTh CBOICTBa Tei, (DU3MUECKHUE SIBICHUS M TPOIIECCHI,
UCITOJIb3YsI 3aKOH COXPAHEHMS HEPIMH, 3aKOH BCEMUPHOI'O TATOTEHHS,
NPUHIUI CYNEPHO3ULMU CHJI, MPUHLMUII OTHOCUTENBHOCTH ['amumies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJIEHUSI CBETa, 3aKOHbl COXPAHEHHS 3apsSJ0BOTO U MacCOBOTO
quceJl IpU SAJEPHBIX pEaKkUMsX, [pU OTOM JaBaThb CJIIOBECHYIO
(GopMyNUpPOBKY 3aKOHAa M  3alUChIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€  CUTyalluil  NPAaKTHKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—
3 JIOTMYecKUuX IIaroB C OMNOpoil Ha 2—3 U3YyYEHHBIX CBOMCTBA
bu3nYecKux ABJICHUM, (PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;
pemath pacu€THble 3ajauyd (ONMUparonIMecss Ha CcucTeMy Hu3 2-3
yYpaBHEHUHN), UCHOJB3ysl 3aKOHBI W  (OPMYJbI, CBS3BIBAIOIINE
¢uznyeckue BETUMYMHBI: Ha OCHOBE aHalW3a YCJIOBHUA 3aaud
3aMKMChIBaTh KPATKOE YCJIOBHE, BBISABISATH HENOCTAIOUIUME  WJIU
M30bITOYHBIE JaHHbIC, BHIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
JUISL PELEHUs, MPOBOAUTH pPAcu€Thl U OLEHUBATh PEATUCTUYHOCTH
MOJy4YE€HHOTO 3HaUeHus1 (PU3NUYECKOI BEININHBI;



pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MPU TOMOIIU
(bU3MYECKUX METOJIOB, UCIIOJIb3Ysl OMUCAHUE UCCIICIOBAHMS, BBIICISAThH
IpOBEPSIEMOE TMPEANOI0KEHUE, OILCHWBATh MPABUIBHOCTh MOPSIKA
MPOBENCHUSI WCCICIOBAHUA, JeJaTh BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAECHUH U OIBITOB;

OPOBOJUTH OMBITBI O HAOMIOACHUIO (U3UYECKUX SIBICHUWA WIH
¢duznyecKkux CBOMCTB Tel (M3yueHue BTOpOro 3akoHa HeioToHa, 3akoHa
COXpPaHEHUsI SHEPTUH, 3aBUCUMOCTh MepHoa KoyueOaHuil Mpy>KHHHOTO
MasTHAKA OT MAacChl TPy3a M )KECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJieOaHWM, NPSAMOJUHEHHOE paclpoCTpaHEHUe
CBETa, pa3joXKeHue Oenoro cBeTa B CIEKTp, H3YYEHUE CBOMCTB
M300pakeHHsI B TIOCKOM 3€pKaJie U CBOMCTB M300paKeHHs IpeaMeTa B
coOuparolel JTuH3e, HAOMI0IeHNE CIUIOIIHBIX U JUHEHYaThIX CIIEKTPOB
U3ITyYEHHUsI): CAMOCTOSITEJIbHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOIO
HaOopa 00OpyJIOBaHUS, OMHUCHIBATH XOJ OIbITA M €ro pPe3yJbTaThl,
bopMyIUpOBATH BHIBOBI,

MPOBOJUTh TIPU HEOOXOJAMMOCTH CEPHIO TMPSMBIX HU3MEPCHHMH,
ompenesisisi CpelHee 3HaueHUuE Uu3MepsieMOoN BelW4YuHbl ((POKyCcHOE
paccrosiHue coOuparoiield JUH3bl), OOOCHOBBIBaTH BBHIOOp crocoba
U3MepeHust (M3MEPUTENLHOTO TPUOopa);

IPOBOJNUTH HCCIIEIOBAHHE 3aBUCHUMOCTEH (DU3MYECKHX BEIUYUH C
HMCIIOJIb30BAHUEM IPSMbIX M3MEPCHHUH (3aBUCUMOCTD IyTH OT BPEMEHH
IpU PAaBHOYCKOPEHHOM JBHKEHUU 0€3 HauaJbHOM CKOPOCTH, MEpHoIa
KOJICOaHMI MaTeMaTUYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrila OTPa)XEHUsl CBETa OT yriia MaJCHUsS U yIiia MpeIOMJICHHS OT yria
NaJeHNs). TJIAaHUPOBATh HCCIEAOBAHNUE, CAMOCTOSITENIbHO COOMpPATH
YCTaHOBKY, (DUKCHpPOBATh pE3yJbTaThl IMOJYYCHHOH 3aBHCUMOCTH
(U3UYECKUX BEIMYHMH B BHJIE TAOIUIl U rpadUKOB, JACIaTh BHIBOIBI IO
pe3yibTaTam UCCIeI0BaHMUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPCHHUS (U3MYECKUX BEITUYUH (CPEIHSSI
CKOPOCTb M YCKOPEHHE Tena INpH DPaBHOYCKOPEHHOM JIBHIKEHHH,
YCKOpEHHE CBOOOJHOIO MaJieHus, KECTKOCTh MPYKUHBI, Koa(p(bnuneHT
TPEHUSI CKOJILKEHUS, MEXaHWYeCcKas paboTa M MOIIHOCTh, YacTOTa U
nepuoJl KoJiebaHU MaTeMaTUYeCKOro M TMPYKMHHOTO MAasTHUKOB,
OoNTHYECKasl cujia coOuparomiell JIMH3bI, PaJuOaKTUBHBIN (POH):
TUTAHUPOBATh U3MEPEHHsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh ~ U3MEPEHHS, CIeays MPEIJI0KEHHONW  MHCTPYKIIHH,
BBIYHCIIATh 3HAYEHUE BEIWYMHBI W aAHAJIM3UPOBATH IMOJYYCHHBIC
pE3yAbTaThI C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHNUM;

coON0aTh MpaBuja TEXHUKM 0O€30MacHOCTH Mpu  pabore ¢
J1a060paTOPHBIM 000PYTOBAHUEM;

paznuyaTh OCHOBHBIC TPU3HAKKA H3YYEHHBIX (PU3MUYECKUX MOJIEICH:
MaTepuaibHas TOYKA, a0OCOIIOTHO TBEPJIOE TENO, TOUCYHBIA MCTOUYHUK
CBETa, Jy4, TOHKas JIMH3a, IJIaHETapHas MOJENbh aToMma, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIPa;

XapaKTEepPU30BaTh TMPUHIMUIBI JEHCTBUS HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOWM HAa WX OMUCAHUS (B TOM YHUCIE:
CIUIOMETP, JATUYMKH TIOJOXKEHHS, PACCTOSTHHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEpUCKOIN, (oToanmapar, ONTHYECKHE CBETOBOJIHI,
CIEKTPOCKOM, J103UMETp, Kamepa BuiibcoHa), MCHONB3Yys 3HAHUS O



CBOMCTBax (U3MUECKUX SIBICHUM UM HEoOXoIuMble (HU3MUYECKUE
3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl W  CXEMAaTUYHBIE PUCYHKM  H3YyUYECHHBIX
TEXHUYECKUX YCTPOWCTB, HU3MEPUTETBHBIX pubOpoB u
TEXHOJIOTUYECKHX TMPOILIECCOB MPHU PEIICHUH Y4eOHO-TIPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMbl JJIsi TOCTPOCHUS M300pakKeHUH B IMIIOCKOM
3epKaje U coOuparomien JMH3e;

OPUBOAUTh TpPHUMEPHl  (HAXOAUTh HMHPOPMAIUIO O TIPUMEPaXx)
MPAKTHUECKOTO HMCIONb30BaHUs (PU3MUECKUX 3HAHWN B MOBCEIHEBHOU
JKU3HU JIJIA oOecrieueHrs 0€30MacHOCTH MPpU 0OpaIlleHUH ¢ TPUOopaMu
U TEXHUYECKUMH YyCTPONCTBAMHU, COXPAHEHHUS 3I0POBbSI U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO NIOBEJICHUSI B OKPYKAIOLIEN CPELE;
OCYLIECTBJISITh MOUCK HHPOpMauuu (U3HYECKOro COAEpKaHUS B
WHTepHere, caMOCTOSTENbHO (OpMynHpyst MOHCKOBBIM  3ampoc,
HaxXOJWTh  NyTH  ONPEACIICHHS  JOCTOBEPHOCTH  MOJYYEHHOMH
uH(pOpMAlMM HAa OCHOBE HMMEIOIIMXCS 3HAHUW M JONOJIHUTENIbHBIX
HMCTOYHUKOB,

UCIIOJIb30BaTh MpPU  BBINOJHEHWHM Y4YEOHBIX 3aJaHUM  HAy4yHO-
NOMYJISIPHYIO JIUTEpPaTypy (PU3UYECKOTO COJAEpk aHUs, CIPABOYHBIC
Marepuaibl, pecypcbl cetu  HTepHeT, BIageTh NpUEMAMU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusl MHPOPMALMHM W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE
uHMOpMAIUU U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COJICPIKAHMS,
nyOJIUYHO MIPEACTABIATh pEe3yIabTaThI MIPOEKTHOU W
MCCIIEN0BATENBbCKON NESITEIBHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BATh
W3YYEHHBIM TOHATHIHBIA anmapar u3y4aemMoro paszaena (U3UKA U
COMPOBOXK/IaTh BBICTYIUUICHUE IMPE3CHTAIMEH C y4ETOM OCOOCHHOCTEU
ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB
Ne HaumeHnoBaHue pa3aeioB JaeKkTpoHHbIe (HU(pPOBHIE)
KonTpoabhbie IIpakTuyeckue
n/m | ¥ TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pa3znen 1.®du3uka u eé posib B NO3HAHUM OKPYKAKOLIEro MUPa
bubmnoreka [IOK
11 Gusiica - Hayka o mpupoze 2 0 0 https://m.edso0.ru/7f416194
bubmnoreka [IOK
12 DusHrieckie BEMH HIb 2 0 1 https://m.edsoo0.ru/7f416194
13 EcrecTBeHHOHAYYHBI ) 0 1 bubnuoreka LIOK
' METO/I I03HAHUS https://m.edso00.ru/7f416194
Hroro o pazneny 6
Pa3nes 2.1lepBoHayanbHble CBEeeHUS 0 CTPOEHUH BelllecTBa
bu6nmmoreka [JOK
21 CTpockue BeecTsa 1 0 0 https://m.edsoo0.ru/7f416194
JBr>xeHue u
2.2 B3aUMOJICCTBHE YACTH 2 0 1 bubmorexa [JOK
' A H https://m.edso0.ru/7f416194
BelIecTBa
53 ArperaTHble COCTOSHHS ) 0 0 bubnuoreka [IOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazneny 5

Pa3znen 3./[BuskeHue u B3auMoaeicTBHE TeJ




bu6mmoreka [JOK

31 Mexanuieckoe ABIKeHHe 3 https://m.edsoo.ru/7f416194
39 Wuepnus, macca, 4 Bbu6nmuorexa [JOK
' [JIOTHOCTH https://m.edsoo.ru/7f416194
Bbu6nmuorexa [JOK
3.3 Cua. Buper cun 14 https://m.eds00.ru/7f416194
Wroro no pazneny 21

Pa3znen 4./[aBjienne TBEPABIX TeJl,

JKHAKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JABJICHUS TBEPABIMU 3 bu6mmoreka [JOK
' TeJIaMU, JKUIKOCTSIMH 1 https://m.edsoo.ru/7f416194
razaMu
bu6mmoreka [JOK
42 Hlasierne xHAKOCTH S https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
43 ATmochepHoe JaBeHHe 6 https://m.edsoo.ru/7f416194
JleficTBHE KUIKOCTH U ra3a
4.4 Ha TIOTPYKEHHOE B HUX 7 Bubmiorexa OK
' 124 https://m.eds00.ru/7f416194
TENO
Htoro mo pazneny 21
Pa3nes 5.PaGora 1 MOIIHOCTB. DHeprust
bu6mmorexa [JOK
>l Pabora u moumocTs 3 https://m.edsoo.ru/7f416194
5.2 IIpocTeie MEXaHNU3MBI 5 bubmorexa LIOK

https://m.edso0.ru/7f416194




bu6mmoreka [JOK

>3 Mexarireciast oHeprit 4 ! https://m.edso0.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB I10 [TPOTPAMME




8 KJIACC

HanmenoBanue

Koan4yecTBOo 4acoB

Ne duekTpoHHbIE (LM (POBbLIE)
pa3zie/ioB M TeM KonTpoabhbie IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE pecypChl
MPOrpamMmbl padoThbI padoThbI
Pa3gen 1.TenyioBbie ABJIeHUS
11 Crtpoenue u cBOMCTBa y 0 0 bu6muoreka [IOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Tenobsie npouecce! 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazaeny 28
Pa3nen 2.9/ekTpuyecKkue 1 MATHUTHBIE SIBJICHUSA
DJIESKTPUUECKHE 3aPsIbl.
2.1 3a }I)KIZHHLIC Tenai Ii[X 7 0 1 bubmorexa [IOK
' p N https://m.edsoo.ru/7f4181ce
B3aNUMOJACUCTBUC
59 [TocTossHHBIM 20 1 5 but6mmorexa [JOK
' SIIEKTPUYECKHM TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
23 MarHuTHEIe SBACHIS 6 1 15 https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarHuTHast 4 0 0 bubnuotexa [JOK
' WHTYKIHSI https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PeszepBHOE Bpems 3
OBILEE KOJIMYECTBO
68 3 145

YACOBTIIO ITPOTPAMME




9 KJIACC

HauMeHoBaHue KoandecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB M TeM KonTpoabHbie IIpakTnueckue
n/n Bceero o0pa3oBaTejibHbIE pecypchl
MporpamMmMbl padoThI padoThI
Pa3zgen 1.Mexannueckue siBJeHUS
Mexanunueckoe Bu6 1IOK
HOIHNOTEKA
. S
11 /IBHACHHE H CIIOCOOBI 10 0 1 https://m.edsoo.ru/7f41a4a6
€ro OIMHUCAaHUS
. bubnuorexa [JOK
12 BsaumozeiicTaue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.
3 3aKOHEI COXpaHeHH 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2.Mexanndeckue KoJ1e0aHUs M BOJTHBI
51 Mexanuueckune -, 0 3 but6mmoreka [JOK
' KosebaHus https://m.edsoo.ru/7f41a4a6
99 MexaHn4ecKue BOTHBI. g 1 3 but6mmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3.9/1eKTpoMaruiuTHOE M0J1€ M 3J1eKTPOMATHUTHBIE BOJIHBI
3.1 DNEeKTPOMarHuTHOE 6 0 2 bubnmnoreka [IOK
rmoje u https://m.edsoo.ru/7f41a4a6

OJICKTPOMAariuTHBIC




BOJIHBI

Htoro mo pazneny 6
Pa3zgen 4.CBeToBbBIC IBJICHUS
41 3aKOHBI 6 bubnuoteka [JOK
' pacrnpocTpaHEeHUs CBETa https://m.edsoo.ru/7f41a4a6
4 JIMH3BI U ONITUYECKHE 5 bu6mmotexa [IOK
' puoOOpBI https://m.edsoo.ru/7f41a4aé
43 Pazsoxenue 6emoro 3 bubmuorexa [JOK
' CBETa B CIICKTP https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 15
Pa3znen S.KBanToBbIC SIBJICHUS
Ucnyckanue n
51 MIOTJIOIICHHE CBETA 4 bubmorexa [IOK
' https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 6 bubnmnoreka [IOK
' spa https://m.edsoo.ru/7f41a4a6
bu6munorexa [JOK
5.3 A
ACPHEIE pearitii ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paspnen 6.11oBTOpHTE1bHO-00001IaI011IMIT MOAY/1b

6.1

[ToBTOpEHME M
00001IeHHE
CoJIepXKaHus Kypca

9

but6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6




busuku 3a 7-9 kiace

Wroro no pazupeny

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102

27










