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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma no ¢gu3uke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOXEHHH U TpeOOBaHUI K pe3yjibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 0Opa30BaTeIbHON MPOrpaMMbl, MPEACTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroM padboueil mporpammsl Bocnutanus MBOY COILI
r.IInonepckoro u Konnenmuu npenonaBanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMMbl 1o (U3MKE HAmNpaBlIeHO Ha (QOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIMIMXCA M OpPraHU3ALMI0 H3Y4YEHUs
Gu3MKKM Ha JIeATeNbHOCTHOM OCHOBE. B mporpamMme 1o Qu3uke YYUTHIBAIOTCA
BO3MOXHOCTH y4deOHOro mnpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeAMETHBIM pe3yibTaraM OOy4YeHHUs, a TaKke
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUYHBIX Y4YE€OHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus.

[Iporpamma 1o (u3uKe yCTaHABIMBAET paclipejielieHne y4eOHOro marepuana
no rogaM oOydeHus (10 Kjaccam), MpeuiaraeT NPUMEPHYI0 MOCIEN0BaTENbHOCTD
W3Y4YEHHUS] TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MIPEAMETHOIO COJAEPKAHMS U yUETE
BO3PACTHBIX OCOOEHHOCTEN 00yYaromMXCS.

[Iporpamma mo Qu3uke pa3paboTaHa C LENbIO OKa3aHUA METOIUYECKOU
MOMOIIY YYUTENIO B CO3/IJaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®u3nkKa SBISETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUYHBIX y4e€OHBIX
IPEIMETOB, IOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIM,
M3y4aeMbIX XUMHUEH, OMoorueii, acTpoHoMHuel U puznueckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYI0 KAapTHHY MHpa, MPEIOCTaBIIAECT HauOojee SICHbIC
oOpa3ibl MPUMEHEHHs] Hay4YHOTO METOJa MO3HaHHUs, TO €CTh Crnoco0a MOoTy4YeHUs
JNOCTOBEPHBIX 3HAHUU O MUDE.

OnHa W3 TIaBHBIX 3a/ad (DU3WYECKOro oOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (POPMHUpPOBAHMU ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpeca K HayKe y 00y4aroluxcsl.

N3ydyenue pusuku Ha 6a30BOM ypOBHE MPEIOJIaraeT OBIaJeHUE CIEeTYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 IPAaMOTHOCTb:

e HAy4HO OOBSCHATDH SIBJICHUS;

e OIICHMBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HUCCIIEIOBAHUS;

e HHTEPHPETUPOBATH JAHHBIE U UCIIOIb30BAaTh HAYYHBIE JI0KA3ATEIbCTBA
JUTSI TIOJTYy4Y€HUS BHIBOJIOB.

[lenn wu3ydyeHuss ¢GU3MKKM HA YPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHus
ompenenensl B KoHuenuuum mnpenonaBanus ydeOHoro mnpeamera «dDusuka» B
oOpa3oBaTelnbHBIX opranuzanusax Poccuiickoit @eaepanyu, peaau3yomnux OCHOBHbIE
oOuieoOpa3oBaTenbHble  OPOrpaMMbl,  yTBEepkKAEHHOW  pemenueM  Komierun
MununctepcTBa npocBemeHuss Poccuiickoit deaeparuu (MpoTokon oT 3 aekadps
2019 r. Ne [IK-4BH).

Heau usyyeHust pusuku:

e MpuoOpeTeHne MHTEpeca U CTPEMIICHHS] O0y4YaroIIMXCAd K HAYYHOMY H3Y4YEHHUIO
MPUPOABL, PA3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



e pa3BUTHC TPEJCTABICHUH O HAyYHOM METOJC IO3HAHUS W (HOPMHUPOBAHHE
MCCJIEIOBATEIHLCKOTO OTHOMICHUS K OKPYKAIOIUM SIBJICHUSIM;

e (QopmMupoBaHME HAay4HOIO MHPOBO33PEHHUSI KaK pe3yibTaTa H3y4YEHHS OCHOB
CTpOEHUS MaTepuH M PyHIaMEHTAIBHBIX 3aKOHOB (DHU3HKH;

e (QopmMupoBaHHEe TpPEACTABICHUN O pOMUM (PU3UKU [JIT Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE TPEICTABICHUN O BO3MOXKHBIX cdepax Oymymieit mpodeccrnoHaaIbHON
JESTENbHOCTH, CBA3AHHON C (PU3UKOM, OJIrOTOBKA K JajdbHEHIIIEMy O0YUYEHUIO B
ATOM HaIlpaBJICHUM.

JlocTrkeHue 3TUX 1efel mporpamMmsl 1o (HU3UKe Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIOMNX 3a1a4.

e TmpuoOpeTeHne 3HAHWA O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX Y KBAHTOBBIX SIBIICHUSX;

e TMpUOOpPETEHHE YMEHUW ONUCHIBAaTh U OOBACHITH (PU3MUECKUE SIBICHUS C
UCTIOJIb30BAaHUEM TIOJTyUYCHHBIX 3HAHUMH;

e OCBOCHHME METOJIOB PEIIECHUS MPOCTEUINX pacuETHBIX 3aJlau ¢ UCIOJb30BAHUEM
duznuecKknx Mojenel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 337149,

e pa3BUTHE YyMEHUH HAOMIOAATh NPHUPOAHBIC SBICHUS W BBINOJHATH OIMbBITHI,
nabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHMS C UCIIOJIb30BAHUEM
U3MEPUTEIBHBIX TPHOOPOB;

e oOcBocHME TMpuUEMOB paboThl ¢ wuHbOpMaUe (U3NIECKOTO0 COJCpP)KAHMUS,
BKJIFOYass WHQGOPMAIMI0 O COBPEMEHHBIX JOCTHXKEHUSAX (HU3WKH, aHAIHM3 U
KPUTUYECKOE OLIEHUBaHUE UH(POPMAIINH;

e 3HAaKOMCTBO cO cdepamu MpOdHEeCCHOHATBHOU AESTEIbHOCTH, CBS3aHHBIMU C
(GU3UKOM, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHMKEHUSIX
(u3MUeCKON HayKH.

Ha wusydyenune ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHus oTBoaUTCsS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HE/IEN0), B 8
Kiacce — 68 yacoB (2 yaca B Heaento), B 9 kimacce — 102 gaca (3 yaca B Heaemno).

[Iporpamma wucmonb3yercss Takxke g o0ydeHus ydamuxcsa ¢ OB3,
WHTETPUPOBAHHBIX B 00IIe00pa3oBaTeNbHbIC KiIacChl. OCHOBHBIMHU IEISAMH TIPH
OOYYEHHH OTHUX YyYalluxXxcs SBISIOTCS: (OPMHUPOBAHME MPAKTUYECKH 3HAYMMBIX
3HAHUM U YMEHU, MHTEHCUBHOE MHTEIEKTYalIbHOE Pa3BUTHE CPEACTBAMU IIPEIMETa
Ha MaTepuaje, OTBEYaroleM OCOOCHHOCTSIM U BO3MOXKHOCTSM JAaHHOW KaTeropuu
yaamuxcsi. OTpaboTka OCHOBHBIX YMEHHUHW U HABBIKOB OCYIIECTBIISICTCS Ha
HECJIOKHBIX, JOCTYIHBIX  y4YallUMCS  YIOpaXHEHWH. BakHBIM  ycloBHEM,
MO3BOJISIIONTUM Ccienath o0ydeHue 3((HEKTUBHBIM, SBISETCS BBIJCICHUE TJIABHOTO B
KaKJ0M TeMe 1 ueTkas auddepeHianus MaTepuaia.

Peanuzanus  mporpaMmbl  OyJeT  OCYHIECTBIATHCS C  HCIOJIb30BaHUEM
o0OpyaoBaHUs IIEHTpa OOpa30BaHUSl E€CTECTBEHHO-HAYYHOM M TEXHOJOTUYECKOU
HarpaBlieHHocTer «Touka poctay, pacmoiioxkeHHoro Ha ©6aze MBOY COIIl
r.ITuonepckoro



COAEPKAHUE OBYUYEHUA

7 KIIACC

Pazgen 1. ®u3uka u €€ poJib B IO3HAHUU OKPYIKaKOIIEro MUpa.

®usuka — Hayka o npupoxae. SfBneHus npupoasl. Pu3HMYECKUE SBICHHUS:
MEXaHUYECKUE, TEIIOBBIE, IIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenUuMHbL. HM3Mepenue Qusnyeckux BenuuuH. Puznueckue
npubopsl. [lorpemHocts u3mepennit. MexxayHapoaHasi CUCTEMa €IMHMII.

Kak d¢usuka wu Jgpyrue eCTECTBEHHbIE HAyKM H3Yy4YalOT MPUPOIY.
EcTecTBeHHO-HAY4YHBIM METON TIO3HAHUS: HAOMIOIEHUE, TOCTAaHOBKAa HAYYHOTO
BONPOCA, BBIJIBMKEHUE TUIOTE3, IKCIIEPUMEHT IO MPOBEPKE THMIIOTE3, OOBSICHEHUE
HaOo1aeMoro siBneHust. Onucanne GU3NYECKUX SBJICHUHN C TOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, JIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®Ousnyueckue MpUOOPHl U TPOIEAypa MPSIMBIX W3MEPEHHA aHAJOTOBBIM M

1M (ppOBHIM MPUOOPOM.

Jlabopamopuvie pabomuol u onvimol.

1. Omnpenenenue EHBI IEIEHUS IIKAIbl U3MEPUTETHLHOTO IpHOOpA.

Paznea 2. IlepBoHayaibHbIe CBeIeHUsI 0 CTPOCHMH BellleCTBA.

CrpoeHue BemiecTBa: aTroMbl M MOJIEKYJbI, HMX pa3Mepbl. OmbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBmkenne wyactuy BemiecTtBa. CBs3b CKOPOCTHM JBHXKEHHS YACTUI[ C
temrieparypoii. bpoyHoBckoe aBwxkenue, auddys3us. BzaumopeiicTBue dYacTHIL
BEILIECTBA: MPUTKEHNUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, >KUAKOCTEH U TBEPABIX
(kpucTaJTU4YecKnux) Ted. B3auMocBsI3b MeXaIy CBONCTBAMU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX U HUX aTOMHO-MOJICKYJISIPHBIM CTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmionenne 6poyHOBCKOTO JBUKCHHUS.

2. HabGmonenue nuddysun.

3. HaGmronmenue siBneHnid, 00BICHSIONIUXCS MPUTSHKEHUEM WIH OTTAIKUBAHUEM

YaCTHI] BELLIECTBA.

Jlabopamopuwvie pabomul u onvimol.

1. U3mepeHue pa3MepoB MajbiX TEI.

Pasznea 3. /IBu:keHue U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe JABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Ckopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMXKEHHH. Pacu€r mytu u
BPEMEHHU JIBUKEHUS.

SlBnenuwe wuHepuuu. 3aKOH HWHEpUHMH. B3auMoaelcTBHE TeNl Kak IPUYHMHA
M3MEHEHHUSI CKOPOCTHU JIBWXKEHUA Tel. Macca Kak Mepa MHEpTHOCTH Teina. [1moTHOCTS
BelecTBa. CBs3b IJIOTHOCTU C KOJIMUYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEIECTBA.

Cuiia Kak XapakTepucTuka B3auMmozehcTBus Ted. Cuila ynpyroctTd M 3aKOH
I'yka. M3mepenue cwibl C MOMONIIBIO JWHAMOMETpaA. SIBJIEHHUE TATOTEHUS W CUJIA



TsokecTH. Cuita TshbKecTH Ha JIpyrux ruia”erax. Bec tena. HeBecomocTs. Cnoxxenue
CWJI, HampaBJEHHBIX MO OJHOW mpsiMoil. PaBHoneictBytomas cwi. Cuiia TpeHUs.
TpeHue CKOIbKEHUS U TPEHHUE NOKOs. TpeHue B PUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaGnronenne MexaHnueckoro JIBMKEHHUS Tena.

N3mepenune ckopoCcTH IPSIMOJIMHENHOTO IBUKECHUSL.
HaOnronenue siBjaeHus: HHEPIUU.

HaGnronenne u3MeHeHnst CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHME MacC IO B3aUMOJICMCTBUIO TEII.

. CloxxeHue cuil, HapaBJIEHHBIX 110 OJHOUN HPSIMOIA.
JIa6opam0prte paodomosl u onvimol.

N3Mepenne Macchl Tena Ha PhIUYaKHBIX BEcax.

N3mepenune oobema Tena

Onpenenenue mIOTHOCTU TBEPAOTO TEINA.

['panyupoBaHue NpyXUHbI U U3MEPEHUE CUIT TUHAMOMETPOM.
BoisicHeHne 3aBUCHMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT  IUIONIagu
COMPUKOCHOBEHUS TEN U NPUKUMAIOIIECH CUIIBI.

Paspneu 4. /laBiieHue TBEPABIX TeJl, sKMIAKOCTEH M ra30B.

Hasnenne. CriocoObl yMEHBIIEHUSI U yBenW4yeHUs JaBieHus. [/laBneHue rasa.
3aBUCUMOCTh JaBJIGHHS Traza OT oO0BéMa, Temmeparypel. [lepegaua naBneHus
TBEPJIBIMUA TEJIaMM, >KUJIKOCTSIMU U Tazamu. 3akoH Ilackans. ITneBMaruueckue
MalIuHbBL. 3aBUCUMOCTh JABJICHHUS JKUIAKOCTH OT TIIYOWHBL. [ HapocTaTHdecKuid
napanokc. Coobiaromuecs cocyabl. ['uapaBnuyeckue MexaHU3MBbI.

Atmocepa 3emuin u armocepHoe npaBineHue. [IpuyuHBI CyIIECTBOBaHUSA
BO3ymHONW o0omouku 3emnn. Omnweit Toppuuern. H3mepenue armocgepHOro
JaBJICHUsI. 3aBUCUMOCTb aTMOC(EpHOro JaBJICHUsI OT BBICOTHI HAJ[ YPOBHEM MODS.
[TpubGopsr 17151 M3MepeHust aTMOCHEpPHOTO TaBIICHUS.

JleficTBHE KUAKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.

1. Tlepenaua gaBiaeHUs >KUJIKOCTBIO U Ta30M.

2. CooOmaromyecs: CoCy/Ibl.

3. T'mapaBnuyeckuii mpecc.

4. TlposiBneHue neicTBUSL aTMOC(EPHOTO AaBICHUS.

5. 3aBHCHMOCTD BBITAJIKUBAIOMICH CHIIBI OT 00bEMa MOTPYKEHHON YaCcTH Tea U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

/. YcnoBue miiaBaHus Tell: IJIABaHUE WU MOTPY>KEHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHHUS IUNIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopuvie pabomel u onvimol.

1. Onpenenenue  BBITAJIKUBAIOIICH  CHJIBI, JICMUCTBYIOIIEM HaA  TeJoO,
MOIPYKEHHOE B )KUIKOCTD.

2. BrolsicHeHHE yCIIOBHI IJIaBaHMSI TEa B KUIAKOCTH.

ok wdrE
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Paszpneu S. PaGora u MOIHOCTB. JHeprus.

Mexanndeckast pabota. MOITHOCTb.

[IpocThie MexaHW3MBbI: pblyar, OJOK, HAaKJIOHHasg IUIOCKOCTh. [IpaBuio
paBHOBecus peiyara. [IpuMeHeHne npaBuiia paBHOBECHUS pblyara K 0JIOKy. «30J10Toe
npaBwio» Mexanuku. KIIJ[ mpocTteix mexanu3moB. [IpocTbie MexaHU3MBI B OBITY U
TEXHKE.

Mexannueckass dHeprud. KuHernueckas ¢ NOTCHUMAIbHAs  JHEPIUs.
[IpeBpaleHre OAHOrO BHJAa MEXAHUYECKOW SHEPruu B APYroil. 3aKOH COXpPaHEHHUS
SHEPryUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMephl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomel u onvimol.

3. UccnenoBanue ycnoBuil paBHOBECUS phlyara.

4. M3zmepenue KIIJ[ HaKJIOHHOI MJIOCKOCTH.

8 KJIACC

Pa3nea 6. TemioBble siBJIeHUSI.

OCHOBHBIE TIOJIOKEHUSA  MOJICKYJISIPHO-KMHETUYECKOM TEOPUM  CTPOCHUS
BemiecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKyJl. OTBIThI, NOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPHUH.

Mopenu TBEPIOro, KUJIKOTO M Ta3000pa3HOr0 COCTOSHUM  BEIIECTBA.
Kpucrannmmueckue n amopdusie Tema. OObsICHEHHE CBOWCTB Tra3oB, XKUIAKOCTEH U
TBEPABIX TEJ HAa OCHOBE TIOJIOXKEHUU MOJICKYJISIPHO--KUHETUUYECKOW TEOpUH.
CmaunBaHue U KaNWUISIPHBIE IBIEHUS. TEemI0BOe paCINPEHUE U CKATHE.

Temnepatypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUKCHMUS
gactull. BaHyTpennsss »sHeprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH HSHEPruw:
Teryionepeaaya U copepiieHre padboTel. Buasl Temionepenayun: TEMIONPOBOIHOCTb,
KOHBEKIIHS, U3JTyUCHHUE.

KonandecTBo TemioThl. YenbHas TEIIOEMKOCTL BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHUE TeIuioBoro Oananca. [1naBieHne u oTBepeBaHNE
KPUCTANTIMYECKUX BEILECTB. YIeNbHAs TeIioTa ruiaBieHus. IlapooOpazoBaHue u
koHneHcarus. Mcmapenne. Kunenwe. VYiaenpHas Temiiora mapooOpa3OBaHMS.
3aBHUCHUMOCTH TEMIIEpaTyphl KUIIEHUS OT aTMOC(EPHOT0 JTaBICHUS.

Brnaxxnocts Bo3yxa.

DHeprus TOIIMBa. Y JieabHas TEIJIOTa CTOPaHuUs.

[Ipunuunel pabotel TermnoBbix ABuratenedt KIIJ[ TemmoBoro aBurarterns.
TeroBble IBUTATENN U 3aIIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUsS ¥ MIPEBPAILEHUS YHEPTUHU B TEIUIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGnrogeHne OpOyHOBCKOTO JIBHXKECHHSI.

2. Hab6monenue nuddysuu.

3. HaOGmronenue siBieHUN cMauydBaHUS U KalWUISIPHBIX SBIICHUI.

4. HaGmro/ieHrue TeTIOBOr0 PacIIMPEHUS Tel.



5. IlpaBuna uzmepeHus: TEMIEPaTyphl.

6. Bunbl Temonepenayn.

7. HaOmnronenue KAIIEHUS.

8. HabGmronenue moCTOSIHCTBA TEMIIEPATYPHI MPH TUIABIICHUH.

Jlabopamopuvie pabomel u onvimol.

1. UccnenoBanue sBAEHUS TEIUIOOOMEHA TP CMENIMBAHUU XOJOJHOU U

ropsiuei BOJBI.

2. Ormpenenenue yaeabHON TEIUIOEMKOCTH TBEPJIOTO Tea.

3. M3mepenue BIaXHOCTH BO3AyXa

Paszpes 7. DiekTpuyecKkue ¥ MarHUTHbIE SIBJICHHS.

Onektpuzauust Ten. [[Ba poxa JJIEKTpUYECKHMX 3apsAloB. Bi3ammopencTBue
3apsbKeHHBIX Ten. 3akoH KylioHa (3aBUCMMOCTD CHJTbI B3aMMOJICHCTBUS 3apsiKEHHBIX
TEJ OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIAMH).

Onektpuueckoe mnoise. Hampsok€HHOCTh dnexkTpuueckoro nois. [IpuHumn
CYHEPHO3ULIUH IIEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu snekTpudecKknx 3apsaoB. OJIEMEHTAPHBIA DSJIEKTPUYECKUN 3apsl.
Crpoenue atoma. [IpOBOJIHUKY U AURIIEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsia.

DJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUSA JJIEKTPUYECKOTO  TOKA.
NCTOYHMKM TOCTOSHHOIO TOKa. JIeMCTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUCCKHUM TOK B KHUJIKOCTSIX U razax.

Onektpuueckas  uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAMNPSHKEHUE.
CornpoTuBieHHUE TPOBOJAHUKA. Y IETbHOE CONPOTUBIIEHHUE BellecTBa. 3aKkoH Oma 1is
ydacTka uenu. [locnenosarensHoe 1 napajuieIbHOE COEAUHEHNE NTPOBOJHUKOB.

PaGora w® MOIIHOCTH dJeKTpuYecKoro Toka. 3akoH Jxoymns—Jlenma.
DNEeKTpUUECKHE 1IEMU W MOTPEOUTENH JIEKTpUUYECKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHuThl. B3auMoaeicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe
nosie. MarHuTHOE 1oJjie 3eMIIM U €r0 3HaYCHHE IS )KU3HU Ha 3emiie. OnbIT Dpcrea.
MarHuTHOE 10JI€ 3JIEKTPUUECKOro Toka. [IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE.
JlelicTBi€ MArHUTHOrO TIOJS Ha TMPOBOAHUK C TOKOM. OJIEKTPOJBHUTATElb
MOCTOSIHHOTO ~ ToKa. Mcrmonp30BaHWE — BJIEKTPOJBHUrarelied B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneitel @apanes. fIBnenue anexkTpomarHuTHoM uMHAYKOMH. [IpaBuno Jlenna.
DJIEeKTpOoreHepaTop. CriocoOsI MOJIyYEHUS ANEKTPUUYECKOU SHEPTHH.
DIEeKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpauyuu.

DnekTpu3anus Tell.

JIBa poza 3JIEKTPUYECKUX 3apsAI0B U B3AUMOJIEUCTBUE 3apSKEHHBIX TEIL.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

M cTOYHHUKH TTOCTOSITHHOTO TOKA.

JIeHcTBUS SIIEKTPUUYECKOTO TOKA.

N3MepeHne CUitbl TOKa aMIIEPMETPOM.
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7. V3MepeHwue 3IEKTPUICCKOTO HANPSHKCHHS BOJIbTMETPOM.

8. Peocrar u mara3uH COnpOTUBIICHUH.

9. BzaumojeiicTBHE MOCTOSHHBIX MarHUTOB.

Jlabopamopuvie pabomuol u onvimol.

1. COopka 3JIeKTpUUYECKOW 1MW W U3MEPEHHUE CUJIbI TOKAa B €€ Pa3IuYHBIX
y4acTKax.

2. W3mepeHne HampsHKEHUS Ha PAa3IMYHBIX Y9acTKaX AJIEKTPUIECKON LEMH.

3. PerynupoBaHue cuibl TOKa pEOCTATOM.

4. V3MepeHue CONPOTUBIEHUS MPOBOJHHMKA IPU IOMOIIHA aMIepMeTpa H
BOJIbTMETPA.

5. Ompeznenenrie MOIIHOCTUA U pabOTHI JIEKTPUYECKOI'0 TOKA B DJIEKTPUUYECKON
JamIe.

6. COopka rJeKTpOMarHuTa 1 UCTbITAHUE €ro JEHCTBUH.
7. V3yueHue 3JIEKTpUUECKOT0 IBUTATENS TIOCTOSHHOTO TOKA (Ha MOJICIIH).

9 KIIACC

Pa3zgea 8. Mexannueckue siBJCHUS.

MexaHnnueckoe JBwkeHHE. MarepuanbHas Touka. (Cucrema  OTCU€Ta.
OTHOCUTENBPHOCTh MEXAHMYECKOrO JBWKCHUS. PaBHOMEpHOE NpPSMOJIMHENHOE
newxeHne. HepaBHOMepHOe mNpsMoinuHeHoe aBuxkeHue. CpemHsis U MIHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JBH>KCHUMU.

VYckopenue. PaBHOyCKOpeHHOE mpsMoiuHeiiHoe aBwxkeHue. (CBoOomHOE
nagenue. Onbitel [anuies.

PaBHOMepHOE nABMXKEHUE MO OKpyX)HOCTU. Ilepmox u uactora oOparieHusl.
JluHerHasa v yriioBas CKOpocTH. LleHTpocTpeMHUTENTbHOE YCKOPEHHE.

ITepBeiit 3akoH HeroTroHa. Bropoi 3axkoH HerotoHa. Tperuit 3akoH HproToHa.
[IpuHIMI CYyNIEpNO3ULINU CHUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cuiia TPEHUs CKOJBXKEHHUS, Cuja
TPEHMUS TIOKOSI, APYTHUE BUIBI TPEHUSL.

Cuna TSKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOJIHOTO
najgeHusd. [IBmwkenue muiaHer Bokpyr Cousnna. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTts 1 neperpysku.

PaBHOBecue MmarepuanbHOM TOYKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJA € 3aKPEIVIEHHON OChbIO BpauieHus. MoMeHT cuibl. L{eHTp TshkecTn.

Nmnynec Tena. M3MeHenne ummyibea. MMmynbe cuiibl. 3aKOH COXpaHEHUSs
MMIyJibca. PEakTUBHOE IBUKEHHUE.

Mexannyeckast paboTa U MOIIHOCTh. PaboTa cuit TSXKeCTH, ypyrocTu, TPEHHSL.
CBs3pb sHepruu U pabotel. [loTeHuumanbHasi »Heprusi Tena, MOAHATOrO HaJ
MOBEPXHOCTHIO 3eMiIM. [lOTeHIManbHas SHEeprus CkaTou MNpyxuHbl. KnHeTnueckas
sHeprus. TeopeMa O KHHETUYECKOM SHEPruu. 3aKOH COXPAHEHUsS MEXaHHUYECKOM
SHEPIHUH.

Hemoncmpauyuu.



1. HabGnroneHne MexaHUYECKOro JIBMKEHHUS Tejla OTHOCHUTEIIBHO Pa3HbIX Tel
OTCYETA.

2. CpaBHeHHMe MMyTed M TPAEKTOPUM MBWXKEHHMS OJHOTO M TOTO K€ Teja

OTHOCHUTEIIBHO PA3HBIX TEJ OTCYETA.

HaGnronenue nBrmkeHus Teia o OKPYKHOCTH.

4. HaOmroneHne MeXaHUYEeCKUX SBICHHM, MPOUCXOASAIIMX B CUCTEME OTCU€Ta
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBH>)KEHUU OTHOCUTEIHHO
KaOuHeTa QUK.

5. 3aBUCHMOCTb YCKOpEHHMs Tella OT MaccChl Teja U JACHCTBYIOIIEH Ha HEro
CUJIBL.

6. Ilepenaya ummynbca Npu B3aUMOJACHCTBUM TeIl.

/. CoxpaHEeHHE UMITYJIbCA IIPU HEYIPYTOM B3aUMOJICHCTBUU.

8. CoxpaHeHHe UMITyJIbca MPU aOCOIIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.

Jlabopamopuvie pabomel u onvimol.

1. HccnenoBanue paBHOYCKOPEHHOTO JIBIKEHUS 0€3 HauyaIbHOM CKOPOCTH.

2. V3MmepeHne yCKOpEeHHs] CBOOOHOTO MajeHUSI.

Pa3zgen 9. Mexannueckue K0Jie0aHUA M BOJIHEI.

Konebarensnoe neukenrne. OCHOBHBbIE XAapAaKTEPUCTUKHU KOJEOAHWI: Mepuon,
4acToTa, aMIuMTyAa. MareMaTudeckuii M MpyKUHHbIM MasTHUKHU. [lpeBpainenwue
AHEPTUU TIPH KOJIEOATEITHHOM JIBHKECHUU.

3aTyxaroime KOJIeOaHus. BrinyxaeHnbie KOJieOaHus. Pe3onanc.
Mexannueckue BoJiHbl. CBOMCTBA MEXaHMYECKUX BOJIH. [IpomoabHbIE U TTOonepevHbIe
BOJIHBL. J[JTMHA BOJIHBI M CKOPOCTh €€ pacnpocTpaHEHHs. MexaHWyecKue BOJIHBI B
TBEPAOM TeJE, CEUCMUYECKHUE BOITHBI.

3Byk. I'pomkocTs 3Byka u BbicoTa ToHa. OTpaxkeHue 3ByKa. MHbpa3Byk u
YJIBTPa3BYK.

JHemoncmpayuu.

1. HaGnrogenue koneOGaHUM TeNl TMMOA JIEHCTBUEM CHJIBI TSXKECTH M CHIIBI

YIPYTOCTH.

2. HaGmonenue xoneOaHuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaOGnronenue BoIHYX IEHHBIX KOJIeOaHUN U pe30HaHca.

4. PacnpocTpaHeHUE NMPOAOIbHBIX U MONEPEYHBIX BOJH (HA MOAEIH).

Jlabopamopnuwvie pabomul u onvimol.

1. UccnenoBanune 3aBUCMMOCTU TEpUOAA U YaCTOThl CBOOOAHBIX KoJieOaHUA
HUTSHOTO MasiTHUKA OT €rO JJIMHBI.

Pa3znes 10. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMArHUTHOE  TIOJIE. DJIEKTPOMArHUTHBIE ~ BOJIHBI. CaoiicTBa
AIEKTPOMArHUTHBIX BOJH. [llkanma »JeKTpOMarHWTHBIX BOJH. Vcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBS3H.

OnekTpoMarHutHas mnpupoaa cBera. CkopocTh cBera. BomHoBBIE CBOMCTBa
CBETA.

Hemoncmpauyuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
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2. BoyiHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomost u onvimel.

1. V3ydyeHue siBJIEHUS JIEKTPOMArHUTHON UHIYKIIUH.

Pa3gen 11. CBeToBLI€E SIBJIEHHS.

JlyueBas monenb cBera. ctounnku cBera. [IpsMonnHeiiHOe pactipoCTpaHEHUE
ceera. 3atmeHusa ConHua u JlyHsl. OTpaxenue cBera. [limockoe 3epkano. 3akoH
OTPAXEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TpenomiieHUs cBera. llolHOe BHyTpeHHee
OoTpakeHHe cBeTa. Vcrosib30BaHUe MOJTHOIO BHYTPEHHETO OTPaKEHHUS B ONTHUYECKUX
CBETOBOJAX.

JIunza. Xon nydeit B aun3e. OnTuyeckas cucrema goroanmnapara, MUKpOCKOIa
u Teneckorna. ['na3 kak ontuyeckasi cucrema. bau3opyKocTh U 1adTbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnektp. Omnbitel  HetoTona. CrnoxkeHue
CIIEKTPAJIbHBIX I[BETOB. J(ucmnepcus ceera.

Jemoncmpayuu.

[IpssMonMHErHOE PaCIPOCTPAHEHNUE CBETA.
OTtpaxeHue cBera.

[Ipenomnenue ceera.

Xon nyuei B coOuparoieu JnH3e.

XoJ1 Iy4el B pacCEerBaroIIeH JIUH3E.
[Tonyuenne n300pa’keHU C TOMOIIIBIO JIUH3.
Mopensb rnasa.

. Paznoxenue 6enoro cBera B CIEKT.

JIaﬁopamoprze pabomul u onvimol.

1. Tony4yenue n300paxxKeHus MPU MOMOIIIH JINH3BI

2. HaGnroneHue CIUIOmIHOTO U JIMHEHYaThIX CIIEKTPOB UCITyCKAHMUS.

Pa3nen 12. KBantoBble siBJIEHHUS.

Omneitel Pezepdopna u muianeraphas monens atroma. Moxenb atoma bopa.
Hcenyckanue u noryionieHrue ceeta aromom. KBaHThl. JIMHeYaTbIe CIIEKTPHI.

PanunoaktuBHOCTh. AJb(a-, Oera- U ramma-uziaydeHus. CTpoeHHE aTOMHOIO
anpa. HykimoHHast Mozennb aToOMHOT O siapa. M3oTonsl. PagnoakTuBHBIE TPEBPAILIEHUS.
[lepuoa nmosypacnaga aTOMHBIX sIIEp.

SAnepHble peaklMH. 3aKOHbI COXPAaHEHUs 3apAIOBOIO M MacCOBOIO YHCEL.
DOHeprust CBsI3M aTOMHBIX sifep. CBs3b MacChl WM SHEprud. Peakuwu CHUHTE3a U
nenenus anep. Ucrounuku s3uepruu CosiHIa U 3BE3].

SnepHas oHepreruka. J[leWcTBUS pagUMOAKTUBHBIX M3JIYyYEHUH Ha JKUBbIC
OpraHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3y4eHUs U MOTJIONIECHUS.

2. Pabota cuérunka HOHN3UPYIOIINX U3ITYYCHHI.

3. Peructparius uzinydeHusi IpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomost u onvimel.

1. M3mepeHne ecTeCTBEHHOT'O PAJAUIIMOHHOTO (DOHA JO3UMETPOM.
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2. V3ydenue aeneHus sjipa aroma ypaHa mo gororpaduu TpeKoB.

3. HccnenoBanue TpEeKOB 3apsiKEHHBIX YACTHIL 110 TOTOBBIM (poTOorpadusim.

IHoBTOpPHUTEILHO-00001IAO M H MOAYJIb.

[ToBTOpUTENBHO-0000IAKOIIMI MOYJIb MPEJHA3HAUEH U1l CUCTEMAaTH3aluu U
00001IIeHNs TPEMETHOTO COJIEPKAHUS W OMbITa JEATEIHLHOCTH, MPUOOPETEHHOTO
MpU MU3YYEHUU BCEro Kypca (Pu3MKW, a TakXke I MOATOTOBKU K OCHOBHOMY
rOCY/IapCTBEHHOMY OJK3aMeHy 10 (U3MKe Isg OO0YydJaromuXcCs, BBIOPABIIMX JTOT
y4eOHBIN npeaMerT.

[Ipy u3yyeHUH NAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESTENbHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUMBAETCSl JOCTHUIKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus,  ¢GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOCHHE HAyYHBIX METOHOB HCCIEAOBAHUS
SBJICHUM TIPUPOJBI M TEXHHUKHU, OBJIAJICHUE YMEHUAMH OOBSCHATH (PU3NYECKUE
SABJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHUS, peliaTh 3aJa4d, B TOM YHUCIE
Kaue€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHANBHO AEATENBHOCTHBIA XapaKTep NAHHOTO pas3jielia peain3yercs 3a
CY€T TOr0, YTO OOYUYAIOIIMECS BBINOJIHAIOT 33aHMsI, B KOTOPBIX UM IPEIJIaraercs:

HA OCHOBE IMIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAy4YHO OOBSICHATH
(bu3uYecKue SIBICHUS B OKPY’KAIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

MCIIOJIb30BaTh HAayYHbIE METOABI MCCIEAOBaHUS (DU3UUYECKUX SIBICHUU, B TOM
YUCJIe I MPOBEPKU TUIOTE3 U MOJIYUYECHUS TEOPETUUECKUX BHIBOIOB,;

OOBSICHATH HAay4YHBIE OCHOBHI HamOoJiee BAXKHBIX JOCTHKEHUU COBPEMEHHBIX
TEXHOJIOTU, HampuMep, MPaKTUYECKOrO HCIOJIb30BAaHUS PA3IMYHBIX HCTOYHHUKOB
HHEPruM Ha OCHOBE 3aKOHA NPEBPAILECHHUS M COXPAHEHUS BCEX M3BECTHBIX BHUOB
SHEPTUH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

W3ydenre Gpu3nku Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs HAMPaBJICHO Ha
JOCTHXKEHUE JIMYHOCTHBIX, METAMpPEAMETHBIX U TMPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB.

B pe3ynbrare u3yuenus: GU3MKU Ha yPOBHE OCHOBHOT'O OOILIEro 00Opa30BaHUA Y
oOyyarorerocss OynyT cOpMUpPOBaHBI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOIr0 BOCIIUTAHMS :
— NPOSIBIICHUE HMHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
buznuecKon HAyKU;
— HEHHOCTHOE OTHOIIEHHUE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXJIEHHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUMN
(bu3uKy;
— OCO3HaHUE BAXHOCTH MOPAIBHO--3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUYEHOTO;

3) 3¢TeTHYEeCKOr0 BOCIIUTAHUS
— BOCIIPHUATHE 3CTETUYECKUX KadecTB (PU3MUECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'O IMO3HAHUS:
— OCO3HaHWE IIEHHOCTH (PU3MUEeCKOW HayKH Kak MOILIHONO HWHCTPYMEHTa
IIO3HAHUsSI MUpPA, OCHOBBI PAa3BUTHs TEXHOJIOTWM, BaXKHEHIIEW COCTaBIIAIOLLEH
KYJIbTYpBI;
— pa3BUTHE HAy4yHOM JI0OO3HATENbHOCTH, HHTEpeca K MCCIEA0BaTENbCKON
NEeSITENbHOCTH;

5) dopmupoBaHus KyJbTYpPhI 310POBbS M IMOLUOHAJIBHOI0 0J1ar0NOJIYYHs:
— OCO3HaHUE IIEHHOCTH 0€30MacHoro obpas3a KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, Ba)XXHOCTH IMpaBuji O€30MaCHOr0 TOBEACHHS Ha
TpPaHCIIOPTE, Ha JOporax, C JJEKTPUUECKUM M TEIUIOBBIM OOOpYJIOBaHHEM B
JOMAIIHUX YCIIOBHUSIX;
— c(hopMHUpPOBAHHOCTH HaBbIKA pediekcHu, TPU3HAHUE CBOETO MpaBa Ha OLIUOKY
Y TaKOTO0 K€ IpaBa y Ipyroro 4eyIoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:
— AaKTHBHOE YYacTHE€ B PEIICHMM MPAKTHYECKUX 3a7ad (B paMKaX CEMbH,
o0pa3oBaTeIbHON OpraHu3alliy, TOpoJia, Kpasi) TEXHOIOTHYECKON M COIMAbHOMN
HANPABJIEHHOCTHU, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;
— UHTEpeC K MPAKTHUECKOMY M3YUEHHIO MPOGECCHii, CBSI3aHHBIX C (PU3UKOIL;

7) IKOJIOTN4eCKOTr0 BOCIIMTAHMSA:



— OpHEHTalMs Ha NpUMEHEHHEe (U3NYECKUX 3HAHUM JUId pelleHus 3aaady B
00JaCTH OKpYXarolel cpeabl, IUIAaHUPOBAHUS MOCTYIKOB H OLEHKH HX
BO3MOXHBIX IIOCJIECTBUN JUIsl OKPY KarOLIEH Cpebl;
— OCO3HaHME TIJI00aIbHOTO XapakTepa 3KOJIOrMYEeCKHuX MNpoldjieM W myTed ux
pEeLIEeHMS;

8) ajanTanuu K U3MEHAIOUUMCH YCJIOBUAM COLUAIBHOM M MPUPOIHON Cpeabl:
— MOTPEOHOCTH BO B3aUMOJICUCTBUH IIPH BBIMOIHEHUHU UCCIIEIOBAHUIA U POEKTOB
(¢u3nvecKoil HarPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;
— TIOBBIIIEHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
JEeSTENbHOCTD;
— MOTPeOHOCTh B (JOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBJICHUSX;
— OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JjacTu
buznkwy;
— IUTAaHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHNUHU HOBBIX (PU3NUECKUX 3HAHUM;
— CTpEeMJICHUE aHAJU3UPOBATh U BBISABJISATH B3aUMOCBSA3U MPUPOJbI, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIONb30BaHUEM (PHU3UUECKUX 3HAHUM;
— OLEHKAa CBOMX JCHCTBHH C Y4YETOM BIHSHMS Ha OKPYXAlOIlyl Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX MMOCIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATbHI

B pesynbrare ocBoeHHsI MpOrpaMMEbI 10 (PU3KMKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOydJaromerocs Oyayr cGhOpMHpPOBAHBEI MeTampeaMeTHbIE
pe3yabTaThl, BKIIOYAIONIME MTO3HABATCIIbHBIC YHUBEPCAIbHBIC YYCOHBIC JICHCTBHS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHUBEpCAJIbHBIC YU€OHBIC IEUCTBHUS.

Ilo3HaBaTe/ibHbIe YHUBEPCAIbHBIE YUueOHbI€ 1elicTBUS
ba3oBble Jornyeckue 1ecTBUA:

e BBISBIATHD M XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BJIEHUI);

e YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIAcCU(UKAIMU, OCHOBAHMS IS
000011IeHHs U CPAaBHEHUS;

e BBIABIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUYHSI B paccMaTpUBAeMbIX (haKTax,
JAHHBIX U HAOJIOIEHUAX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSIM;

e BBIBIATh NPUIUHHO--CICACTBEHHBIC CBS3M TPH H3YYCHHH (HU3HUESCKUX
SIBJICHUM W TPOIECCOB, JENaTh BBIBOJbBI C UCIOIb30BAaHUEM JCAYKTHUBHBIX U
WHAYKTUBHBIX yMO3aKIIOUEHUN, BBIJIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(U3UYECKUX BEIIMYNH,

e CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelieHus yueOHo# (usmueckoit 3agauu
(cpaBHEHHE  HECKOJIBKMX  BapUaHTOB  pEIICHWs, BBIOOp  HamOomee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSTENIHHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:

e WCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIICKUN HHCTPYMEHT MTO3HAHUS,;



MPOBOJIUTH TI0 CaMOCTOSATENIBHO COCTABJICHHOMY ILJIaHY OIBIT, HECIOKHBIN
dbu3nUecKknii  SKCIEPUMEHT, HEOOJbIIOe HccleqoBaHue  (U3HUECKOTO
SIBJICHUS,

OLICHUBATh HAa MPUMEHUMOCTb U JJOCTOBEPHOCTh UH(POPMAIIUIO, TTOTYYECHHYIO
B XOJI€ HCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIEHHS] W BBIBOJBI MO pe3ybTaTam
IPOBEIEHHOIO HAOIIOACHMS], OIIbITA, UCCIIEOBAHUS;

OPOrHO3UPOBATh  BO3MOXKHOE  JlajbHEHIIee  pa3BUTHE  (DU3MYECKUX
MIPOIIECCOB, & TAKXK€ BBIJABUTATH MPEINOI0KEHUS 00 X Pa3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Pabora ¢ nnpopmanmeit:

OPUMEHATh Pa3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3alpoChl MpHU IMOUCKE U
orOope WH(OpPMALMKU WM JIAHHBIX C YYETOM TMPEMIOKEHHOW Y4eOHOH
dbuznueckon 3agauu;

aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH HH(OPMALIUIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHS;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAJbHYIO  (GOpMYy  TpPEIACTaBICHUA
uHbOpMaIUU U WUTIOCTPUPOBATH PEIIaeMble 3a1a4l HECIOXKHBIMUA CXEMaMHU,
quarpaMMaMM, HHOM TpadUKoi U UX KOMOMHAIUSIMHU.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

B XoJle¢ OOCYXIeHHs y4eOHOro maTepuaina, pe3yJlbTaToB JIabopaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI U
BBICKAa3bIBaTh WJIEHM, HAICJICHHbIE Ha pEIIEHUE 3aJayd U MOAJepKaHHUe
0J1aroKeIaTeIbHOCTH OOIICHHS

COIIOCTABJIATH CBOM CYKJEHUS C CYKJIEHUSIMH JIPYrUX yYaCTHUKOB TUAJIOra,
OOHapyXHBaTh Pa3IUNINE U CXOACTBO TO3UIIHIA,

BBIpaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMIUCbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTaBIATh PE3YyJIbTaThl BBINOJIHEHHOTO (YU3MUECKOIO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

INOHMMAaTh M UCHOJIb30BaTh MPEUMYLIECTBA KOMaHIAHON U MHIUBUIYaJIbHOU
paboThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBbI;

NPUHUMATh 1IeJT COBMECTHOM JESTENbHOCTH, OPraHU30BbIBAThH JACUCTBUS 11O
e€ JOCTHXKEHMIO: paclpenelsiTh poJid, 00CYXIaTh MPOLECCHl U PE3YJIbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JIIOJIEH;

BBINOJHATh CBOIO 4acTh pabOThI, JOCTHras KaueCTBEHHOrO pe3yjbTaTa Io
CBOEMY HAIpPAaBIICHUIO U KOOPJUHHUPYS CBOM JIEUCTBHUSA C IPYTHMMH UYICHAMHU
KOMAaH/Ibl;

OLIEHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMHA HPOAYKT IO KPUTEPUSM,
CaMOCTOSITENFHO C(HOPMYITHUPOBAaHHBIM YUaCTHUKAMU B3aMMOCHCTBHA.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

BBISIBIISITH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYAIHIX, TPEOYIOMINX s
pereHus GU3NUeCKuX 3HaAHU;



OpPUEHTUPOBATbCA B  PA3JIMYHBIX  IOAXOJAaX  IPUHATUS  PELICHUM
(MHOIMBHUYalIbHOE, NPHUHATHE PEIICHHUS B TPYNNE, NPUHITHE PELICHUI
TPYIIIOW);

CaMOCTOSITEJILHO COCTABJISITh AJITOPUTM pPELICHUs (PU3NYECKOW 3aJaud WU
IUIaHA HUCCIIEJOBaHUS C Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEN, apryMEHTHUPOBATH IIpejlaraéMble BApUaHThl PELLICHUN;
JieJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHbIA HHTEJJICKT:

JaBaTh aJeKBaTHYIO OIEHKY CUTYAIlUH M MpeJyiarath IiaH ¢€ n3MECHCHHS;
OOBSICHATh  TPUYUHBI  JOCTHMIXKEHUS  (HEJOCTIKEHMS)  pe3yJbTaToB
JEATENBHOCTH, JaBaTh OIICHKY PUOOPETEHHOMY OIIBITY,

BHOCUTh KOPPEKTHBBI B JIEATEIHLHOCTh (B TOM YHCJI€ B XOJ BBITOJTHEHUS
(bu3MUecKoro Uuccae0BaHus WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MCHHMBIIMXCS  CUTYyallMii,  yCTAHOBJIICHHBIX  OIMHMOOK,  BO3HHUKIIHX
TPYAHOCTEW;

OIICHMBATh COOTBETCTBHE PE3yNbTaTa IIC]IA U YCIOBUSM;

CTaBUTH Ce0S HAa MECTO JAPYToro 4ejaoBeKa B XOJE CIopa WIH JUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;
NpU3HABATh CBOE MPABO Ha OMMOKY MPH pelIeHrH (U3UISCKUX 3a1a4 W B
YTBEP)KJCHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYTOro.

HPEIMETHBIE PE3YJIBTATDBI
K xoniy oOydenust B 7 Kjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3NUECKUE U XUMUYECKUE SBIICHUS, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIeNb, TUIOTE3a, €IUHMILI (U3NYECKUX BEJIUYHH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS  BeulecTBa  (TBEpPAOE,  KHUJIKOE,
ra3zoo0pa3Hoe), MEXaHWYeCKOoe ABUKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NpSMOJIMHEHHOE), TpaeKTOpuUs, paBHOJAEHUCTBYIOIIAas cwia, aedopmanus
(ympyrasi, IuiacTuueckasi), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbL;
paznuuath sBiaeHus (nuddys3us, TEMIOoBOe IBM)KEHUE YaCTHUI[ BEIECTBA,
paBHOMEpPHOE  JBWKEHHE,  HEPAaBHOMEPHOE  JBHXKEHHUE,  HHEPIUS,
B3aMMOJICHCTBHE TeEJ, PaBHOBECHE TBEPABIX TEl C 3aKPEIUIEHHOW OChIO
BpallleHus, Tiepeaada JaBleHUs TBEPJBIMU TEJIaMU, KUJIKOCTSIMU U Ta3aMmH,
aTMOc(pepHOE JaBJICHHWE, IUIABAHUE TeEJ, MPEBPAIICHUS MEXaHUYECKON
SHEPIruM) MO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh  MPOSIBICHUE  M3YYEHHbIX  (PU3NYECKHX  SBJICHUM B
OKpYXKalolleM MHupe, B TOM 4HcCie (U3UYECKUuEe SBICHUS B MPUPOJIE:
OpUMEPHl JABUKEHHSI C PaA3IMUYHBIMU CKOPOCTSIMH B JKMBOM W HEXHUBOH
npupojie, JEHCTBHE CHWIBI TPEHUS B TMPUPOAE M TEXHHUKE, BIUSIHUE
aTMOC(EpHOT0 JAaBJICHUS HA XUBOW OpPTraHW3M, IUIABaHHWE PHIO, phIUarud B



TeJe YeJOBEeKa, MPU ITOM IMEPEBOAUTH MPAKTHUYECKYIO 3ajauy B Y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3MUECKUX SBIICHUIA;
ONKCHIBATh WM3Y4YEHHBIE CBOMCTBA Tel W (U3HUECKHUE SBICHHS, WCIONb3YS
dbu3ndeckre BeIUYUHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, MYTh,
CKOpPOCTb, CPEIHSIS CKOPOCTbh, CHJIa YIOPYIOCTH, CUJa TSXKECTH, BEC Tela,
cuia TpeHus, JaBjieHue (TBEPIOro Tela, KUJIKOCTH, ra3a), BhITAIKUBAIOIIAS
cuia, MexaHuueckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (DUIIMEHT TOJIE3HOTO JIEWCTBHUSI MEXAaHW3MOB, KHHETHYECKas W
NOTEHIMANIbHAsT ~ DHEPrusi), MNpU OMNUCAHUU TMPABUIBLHO  TPaKTOBaTh
(bu3MYECKU CMBICI UCIIOJIb3YEMbIX BEIMYWH, UX O003HAYEHUS U €IUHUIIBI
bU3MYECKUX BEIWYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
¢bu3nuecKky0 BETWYMHY C JPYrUMU BEIMYUHAMH, CTPOUTH TpaduKu
U3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBA TeJ, (QPU3NUECKHUE SBICHHUS U MPOIECCHI,
UCIIONIb3Ys TpaBWIa CIOXKEHUA CHII (BIOJb OJHOM MpsMOM), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MPaBWIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHECHHSI MEXAHUYECKOU IHEPTUH,
Opv 3TOM JIaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3aIMCHIBATH €ro
MaTeMaTH4YECKOE BHIPAKEHUE;

OOBSCHATH (PU3UYECKUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U
B KOHTEKCTE CHUTYaIlMi MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 |1—2 JTOTHYECKHX
IaroB ¢ Omopod Ha 1-2 u3y4EeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH,
bU3NYECKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacuy€THble 3a/1aun B 1—2 NeWCTBHSI, UCTIONB3YsI 3aKOHBI B (hOPMYJIbI,
CBsI3bIBaONIME (hU3NYECKUE BETMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3aJa4u
3aMHCHIBATh KPATKOE YCIOBHUE, TMOACTABIATh (PU3NUECKUE BEIUYHHBI B
dbopMynbl M TMPOBOAUTH pAcy€Thl, HAXOAWTH CIPABOYHbBIC JIaHHBIE,
HEOOXOAuMbIEC  JJIsi  pElIeHusi 3ajad, OICHUBATh  PEATUCTUYHOCTD
MOJTy4eHHON (PU3MYECKON BEIIMUMHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXHO PpEIIUTh TPU  TOMOIIU
¢dbu3IeCKMX METOIO0B, B OMHMCAHUM KCCICIOBAHUS BBIJCIATH MPOBEPSEMOE
NpenoiokeHue (TUIOTE3y), pa3audaTh U UHTEPIPETUPOBATH MOTYUECHHBIN
pe3yabTar, HAXOAWTh OMIMOKKM B XOJE€ OMbITAa, JACNAaTh BBIBOJBI IO €ro
pe3yibTaram;

MPOBOJIUTH OMBITHI M0 HAOIIOJICHUIO (PU3UYECKUX SBICHUN U (PU3NUECKUX
CBOUCTB Tel: (HOpMYyIHUpOBaTh MPOBEPSEMbIC MPEATIONOKECHHS, COOUpaATh
YCTAaHOBKY M3 NPEIJI0KEHHOro 00O0pYIOBaHHUA, 3aMKMCHIBATH XOJI OMBITA U
bopMyIUpOBaTh BHIBOJIBL;

BBITIONTHATH MPSMbIe U3MEPEHHS PACCTOSHMUSI, BpEMEHHU, MACChI Tella, 00bhEMa,
CHJIbl M TEMIIEpAaTyphl C HCMOJb30BAHUEM AaHAJOTOBBIX U IUMPOBBIX
npuOOpOB, 3aMUCHIBaTh T[OKa3aHWUs MPUOOPOB ¢ yYETOM  3aJIaHHOUN
a0COJTIOTHOM MOTPEIIHOCTH U3MEPEHU;



NPOBOJUTH HCCIIENIOBAHUE 3aBUCMMOCTH OAHOW (PU3MUECKOW BEIWYMHBI OT
JIPYroii C UCIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHH (3aBUCUMOCTH ITYTH
PAaBHOMEPHO JBMXKYILETOCS Tella OT BPEMEHU JBUXKEHUS Tela, CUJIbl TPEHUS
CKONIbXXEHHUs] OT Beca Tella, KauecTBa OOpaOOTKH MOBEPXHOCTEH Tel u
HE3aBUCHUMOCTH CHJIBI TPEHHs OT IUIOIMIAANA COMPUKOCHOBEHUS TEJ, CHIIbI
yOPYTOCTA OT Y/UIMHEHHS TPYKHWHBI, BBITAJKUBAIONICH CHUIBI OT 00BEMA
HNOrpy>XKEHHON YacCTH TeJla ¥ OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJjla, OT TJIyOMHBI, Ha KOTOPYIO MOTPYXKEHO Telo, YCJIOBHI
IUIaBaHUA TeJl, YCIOBUW paBHOBECHS pblyara W OJIOKOB), y4yaCTBOBAaTh B
TUTAHUPOBAHWUU Y4E€OHOTO HUCCIEA0BaHMs, COOMPATh YCTAHOBKY U BBITIOJIHATH
U3MEPeHUsI, CIeAys TMPEeATOKEHHOMY IUIaHy, (UKCHUpOBaTh pe3yabTaThl
MOJTyYCHHOW 3aBUCUMOCTH (PU3WYECKMX BEIUYUH B BUJE MPEIITOKCHHBIX
TaOHIl U TPAPUKOB, ACNaTh BHIBOABI 110 PE3yIbTaTaM UCCIIEIOBAHNUS;
IPOBOJUThL KOCBEHHBIC W3MEPEHHsS] (U3NUECKHX BEIWYWH (TUIOTHOCTH
BEIIECTBA XKUIKOCTH U TBEPAOTO TeJa, CHJIa TPCHHS CKOJIbKEHUS, JaBJICHUE
BO3JyXa, BBHITATKWBAIOIIAs CHWJIA, JEHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUJAKOCTH T€I0, KO3IPPHUIIUEHT MOJIE3HOTO AEUCTBUS MPOCTHIX MEXaHU3MOB),
cienysi TPEMJIOKEHHOW HHCTPYKUMHU: TPU  BBINOJHEHUU U3MEPEHU
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIATH 3HAYCHHE MCKOMOU
BEJTUYHHBL;

coOro1aTh TpaBHWiia TEXHUKU Oe30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000py/10BaHUEM;

yKa3bIBaTh MPUHIIUIIBI AEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AHUHAMOMETp, COOOINAOIIMECs COCyAbl, OapoMeTp, phIvar,
MOJIBYKHBIN U HETMOJIBMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh  MPUHIUIBI  JICWCTBUS  W3YYCHHBIX  NMPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOpPOM HA WX ONHCaHUS (B TOM YHCTE:
NOJIIUITHUKKA,  YCTPOMCTBO  BOJONPOBOJAA, THUJIPABIMYECKUN  Mpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOI HACOC, apEOMETP), UCIIONB3Ysl 3HAHUS O
CBOMCTBax (PM3WYECKUX SBJICHUW M HEOOXOJUMBbIC (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOJIUTH PUMEPHI (HAXOIUTh HHGOPMAIIHIO O IPUMEpax) MPaKTHIECKOTO
UCIIONIb30BaHUsl (U3MYECKUMX 3HAHUM B TOBCEIHEBHOW KU3HMU IS
oOecrieueHus: 0€30MaCHOCTH MPU OOPAILEHUH ¢ MPUOOPaMH U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHSI 3[J0POBBSI U COOJIIOJIEHUS] HOPM 3KOJIOTMYECKOT0
MOBEJCHUS B OKPYKAIOLIEH CPELE;

OCYIIECTBJIATH OTOOpP HWCTOYHMKOB uHGpopmarmu B VHTepHEeTe B
COOTBETCTBUM C 3a/IaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHMK W TyTEM CpaBHEHUS PA3JIMYHBIX HCTOYHHUKOB  BBIJCIATH
uHbOpMAIINIO, KOTOpasl SBIAETCS MPOTUBOPEUMBOM WIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TPU BHITIOJIHEGHUHM YYEOHBIX 3aJaHUN HAayIHO--TIOMYJISPHYIO
JAUTEPaTypy (DU3UYECKOTO CONIepKaHUs, CIPABOYHBIE MaTEPHAIIbI, PECYpChI



cetu  MuTepHer, BiageTh NpuéMaMHU  KOHCIIGKTUPOBAHHS  TEKCTa,
npeoOpa3oBaHus HHYOPMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKWE MHUCbMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HWCTOYHHMKOB HWHGOpMAIMK (PU3UUECKOTO COACPKAHUSA, B TOM
qyclie MyOJIMYHO JIeTIaTh KpaTKhe COOOIEHUs O pe3ysibTaTax MPOEKTOB WU
y4eOHBIX HCCICIOBAHUN, MPU 3TOM TPAMOTHO HCIIOJIB30BaTh HM3YyUCHHBIN
NOHSITHUHHBIA ~ ammapaT Kypca (QU3WKH, CONMPOBOXAATh BBICTYILJICHUE
MIPE3CHTALNEN;

IpY BBITIOJIHCHAM YYEOHBIX TPOEKTOB M HCCIEIOBAaHUN paCTIPEaSisaTh
00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTaBJIECHHBIMH 3aJa4amMH,
CICIUTh 3a BBINIOJIHGHWEM TUIAHA JICHCTBHM, aJCKBATHO OIICHUBATH
COOCTBEHHBIH  BKJIAJl B  JEATEIBHOCTh  TPYMIMbI,  BBICTPAWBATh
KOMMYHUKATUBHOE B3aUMOJICCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIIUX.

K kxoHiy oOydenust B 8 kiacce npeIMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHUS: Macca W pa3Mepbl MOJEKYJ, TEIIOBOE JBUXKCHHE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHHS BEIIECTBA, KPUCTALNIMYECKUE U
aMopdHBbIe Tella, HACHIIIIEHHBIH M HEHACKIIIICHHBIN Map, BIAXXHOCTh BO3/1yXa,
TEeMIIepaTypa, BHYTPEHHSSI DHEPTUsi, TEIUIOBOW JBUTATENb, AJIEMEHTAPHBIN
AIEKTPUYECKUHN 3apsill, SIEKTPUUECKOE IOJI€, MPOBOJHUKU U JTUAIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUUYECKHUI TOK, MArHUTHOE TIOJIC;

pazinyuath SABJCHUS (TEIUIOBOE pacUIMpPEHUE M CXKaTue, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMauyWBaHWE, KANWUISIPHBIC SIBICHUSA, HCIapeHUE,
KOHJICHCAIIUS, IUJIaBJICHUE, KpUCTaUM3alusa (OTBEpIEBAaHUE), KHUIICHHUE,
Terionepeaaya (TerIonpoBOAHOCTb, KOHBEKIUS, U3TYUYECHHE), IICKTPU3ALIMS
TeJ, B3aUMOJEHUCTBHUE 3apsiioB, ACHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJIEUCTBME MArHUTOB, JEHCTBUE MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM, JJEKTPOMAarHUTHas WHAYKIUS) IO OMHUCAHUIO HUX
XapaKTEePHBIX CBOMCTB M HAa OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JaHHOE
bu3uIecKoe SIBICHUE;

pacrio3HaBaTh  MPOSBICHUE  HW3YUYCHHBIX  (U3WYECKUX  SBICHUM B
OKpYXalolleM MHupe, B TOM 4Yucjie (HU3UYECKUE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKCHHUE U KaNWJUISIPHBIC SIBJICHUS B PUPOJIE, KPUCTAILIBI
B mnpupone, uznydenne CoyHIA, 3aMep3aHUE BOJOEMOB, MOPCKHE OpHU3HI,
oOpa3oBaHHE pOCHI, TyMaHa, WHES, CHEra, OJJICKTPUUECKHE SBJICHUS B
atMoc(epe, JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMIIH,
Ipeiid MOITIOCOB, POJIH MAarHUTHOTO TIOJIS JUISl JKU3HU Ha 3eMiie, MOJSPHOE
CHUSIHHE, TIPH ATOM TEPEBOJIUTh MPAKTHUECKYIO 3a71auy B Y4EOHYIO0, BBIICIATh
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKU) (PU3UUECKUX SIBJICHUI;

ONKCHIBATh M3Y4YEHHBIE CBOMCTBA Tel W (U3HUECKHUE SBICHHS, HCIIONb3YS
dbu3uUecKre BEJIUYMHBI (TeMIepaTypa, BHYTPEHHSSI DHEPIus, KOJIUYECTBO
TEIIOTHI, yJeIbHas TEIIOEMKOCTh BEIIECTBA, yIeNbHAS TEIJIOTa IJIaBJICHHUS,
yJelIbHas TEIUIOoTa Mapoo0pa3oBaHus, yeabHas TEIJI0Ta CropaHus TOIUIMRA,



KO3(QPUIIMEHT TMOJE3HOTO JAEWCTBHUSA TEIJIOBOW MAaIIWHBI, OTHOCUTEJIbHAS
BJIQXKHOCTh BO3/yXa, JJIEKTPUUYECKUN 3apsl, Cula TOKa, AJIEKTPUUYECKOE
HanpsDKEHUE, CONPOTHUBIIEHUWE MPOBOJHUKA, YIECIbHOE CONPOTUBIICHUE
BEIIeCTBAa, pabOTa W MOIIHOCTh 3JIEKTPUYECKOTO TOKa), MPU OMHCAHUU
OpPaBUJIBHO TPaKTOBATh (U3MUECKHH CMBICI HCHOIb3YEMbIX BEJIUYMH,
0003HAaY€HUsI W E€IUWHULBI (PU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIWYUHY C IPYTMMH BETUYMHAMH,
CTPOUTH IpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOWCTBA TeJN, (U3NYECKUE SBIECHUS U MPOIECCHI,
UCMOJIb3ysl OCHOBHBIE TIOJOXKEHHUS MOJIEKYJISIPHO--KMHETUYECKON TeopHuu
CTPOCHHsSI BEIIECTBA, MPUHIUI CYINEPIO3UINN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHus 3apsna, 3akoH Oma Juis ydacTKa IEeMNH, 3aKOH
Jxoyns—Jlenna, 3aKOH COXpaHEHHUs SHEPruu, IPU 3TOM J1aBaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aMUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;
OOBSCHATH (PU3UYECKUE MPOLECChl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTYyalluld TPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE M3 1—2 JOrHdecKux
IIaroB ¢ ONOpPOM Ha 1-2 M3yYEeHHBIX CBOWCTBA (PU3NYECKUX SBICHUI,
(pU3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelaTh pacu€THble 3a7a4n B 2—3 NeMCTBUS, UCTIONb3YsI 3aKOHBI U (HOPMYIIbI,
CBsI3BIBAIONME (PU3NYCCKUE BEIMYUHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3aJa4d
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEAOCTATOK JAHHBIX JJISl PELICHHUS
3aJlauM, BbIOMpaTh 3aKOHBI M (QOpPMYJbl, HEOOXOAUMBIEC AJsl €€ pelIeHHUs,
OPOBOAUTH PAacy€Thl M CPaBHHUBATH IOJNYYEHHOE 3HAaYeHUE (Pu3uueckon
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TpPU MOMOIIH
(¢u3nYecCKuX METONOB, HCIOJIb3yS OINHUCAHWE WCCIECIOBAHUS, BBLACIATH
OpOBEpSIEMOE  TNPEANONIOKEHHE, OLEHUBAaTh  IPABWIBHOCTh  HOpPSIKa
NPOBEACHUS UCCIIEIOBAHUS, 1€TaTh BHIBOJIBI;

IIPOBOJIUTH OIBITHI IO HAOIOACHUIO (PM3UYECKUX SBICHUN WIH (DU3NUECKUX
CBOMCTB TeN (KaNmWJUIIPHBIC SBIICHUS, 3aBUCUMOCTD JJaBJICHUS BO3yXa OT €ro
00BbEMa, TeMIepaTypbl, CKOPOCTH IMpOIIEcCa OCThIBAHUS U HArpeBaHus MpU
U3JIy4EHUH OT LIBETA U3JIydaroliel (IOrIonaroiiei) moBepXHOCTH, CKOPOCTh
UCTIapEHUs] BOABI OT TEMIEPATyphl )KUIKOCTH U IUIOMIAAN €€ MOBEPXHOCTH,
ANIEKTpU3alldsig Tel U B3aUMOJEUCTBUE  BJIEKTPUUYECKUX  3apsOB,
B3aMMO/ICHCTBHE TIOCTOSTHHBIX MAarHWTOB, BH3yalu3allds MAarHUTHBIX TMOJIeH
MOCTOSTHHBIX MarHWTOB, IEUCTBUS MarHUTHOT'O TOJIS HA MPOBOAHHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA JIEKTPOABUIaTENSI IOCTOSHHOIO TOKA):
dbopMynupOBaTh MPOBEPSEMBIE MPEANONIOKEHNUS, COOMpPATh YCTAaHOBKY W3
PEUI0KEHHOT0 000pYy10BaHUs, OMUCHIBATH XOJ| OMBITa U (OPMYIUPOBATH
BBIBO/IBI;

BBITOJHATD MPsIMble U3MEPEHHS TEMIIEPATypbl, OTHOCUTEIBHON BIaKHOCTU
BO3AyXa, CHJIBI TOKA, HANpPsS)KEHUS C MHCIIOJIB30BAHMEM aAHAJIOIOBBIX



npuOOpOB M JATUYMKOB (DU3MUECKUX BEJIMYMH, CPaBHUBATh PE3YJIbTaThl
U3MEPEeHUI ¢ y4ETOM 3aJJaHHOW aOCOIIOTHON MOTPEITHOCTH;

OPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OAHOM (DPU3MUECKON BEIMYMHBI OT
Ipyrol C  HCHOJIb30BAaHMEM  NPSIMBIX  HU3MEpPEHUM  (3aBUCHUMOCTh
CONPOTHUBJIEHUS ITPOBOJHUKA OT €r0 JJIMHBI, IJIOMAIN [TONEPEYHOTO CEYEHUS
U yAEJIbHOI0 CONMPOTHUBJIEHUS BEIlECTBA MPOBOJHUKA, CHIIBI TOKA, UIYLIETO
4yepe3 NPOBOJHUK, OT HANpsDKEHUsT Ha MPOBOJHUKE, MCCIEJOBAHUE
[OCJENOBAaTEIbBHOIO W MapajuIeJbHOIO  COEIMHEHUH  IPOBOJHUKOB):
IUTAHUPOBATH MCCIIEJOBaHUE, COOUPATh YCTAHOBKY U BBIOIHATH U3MEPEHMUS,
clefys NpeUIOKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yabTaThl MOIYYEHHON
3aBUCUMOCTH B BHJI€ TaOIHI] U TpaduKOB, AeNaTh BHIBOJBI MO pe3yjbTaTaM
UCCJIEI0BaHNS;

OPOBOJUTh KOCBEHHBIE M3MEpEHUsi (U3MUECKUX BEIMYUH (yZAesbHas
TEIUIOEMKOCTh BELIECTBA, CONPOTHUBIIEHUE MTPOBOJHUKA, pad0OTa U MOIHOCTh
AIEKTPUYECKOTO TOKa): IUIAaHUPOBATH U3MEPEHU, cobuparb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAysd MPEMIOKEHHOM HMHCTPYKLUHU, U
BBIYHCIISATH 3HAYEHHUE BEJINYUHBI;

coOro1aTh NpaBUjla TEXHUKKU O€30MacHOCTH IpU padoTe ¢ J1abopaTOPHBIM
000py/10BaHUEM;

XapakTepu3oBaTb  NPUHIUNBl  JCHCTBUS ~ M3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW Ha UX OMHUCAHMS (B TOM YHUCIE: CUCTEMA
OTOIUICHHUSI JOMOB, TUTPOMETP, MapoBas TypOWHA, amMIIepMETp, BOJIBTMETD,
CUETUMK DJIEKTPUYECKONW DHEPruM, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTebHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUECKUE
NPEIOXPAHUTENH, IIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKA),
UCIIOJNIb3Yysl 3HAHUS O CBOMCTBax (U3MUECKUX SBJICHUH M HEOOXOIUMBbIE
¢u3nyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIbHBIC
nprOOpBl IO CXEMaM U CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, IICUXPOMETP, THUIPOMETP, JABUIaTellb BHYTPEHHETO CrOpaHus,
ANIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl JJIEKTPUUYECKUX Uenerd ¢
NOCJIEOBATEIbHBIM U TApaJUIEIbHBIM COCAMHEHUEM 3JIEMEHTOB, pazindas
yCIIOBHbIE 0003HAUEHUS FJIEMEHTOB JIEKTPUUECKUX LEMell;

OPHUBOJIUTH NPUMEPHI (HAXOAUTh UH(POPMALIMIO O MPUMEPaX) NPaKTUIECKOT O
UCMOJb30BaHUS (PU3MYECKMX 3HAHUM B TOBCEIHEBHOM JKU3HU MJIA
oOecrieyeHus: 0€30MaCHOCTHU MPU OOPAIEHUH ¢ MPUOOPAMU U TEXHUUECKUMU
yCTPOMCTBAMHU, COXPAHEHHSI 3I0POBBSL U COONIIOICHUSI HOPM 3KOJIOTUYECKOTO
IIOBEJICHMSI B OKPYXKAIOLIEN Cpee;

OCYULIECTBJISITh MOMCK MH(pOpMauu pU3nyecKoro cogep:xanust B Unrepuere,
Ha OCHOBE HMEIOIIMXCA 3HAHUW W IYTEM CPAaBHEHMs JONOIHUTEIBHBIX
UCTOYHUKOB BBIACIATh MH(MOPMAIUIO, KOTOpas SBISIETCS MPOTHUBOPEUYMBOMN
YT MOXKET OBITh HEJIOCTOBEPHOIL;



UCIIOJIb30BaTh MPU BHINOJHEHUH YYEOHBIX 3aJaHU HayYHO--TIONYJISPHYIO
AUTEpaTypy (PU3MUECKOro COAEp)KaHus, CIPAaBOUYHBIE MAaTEpPUAIIbI, PECYPCHI
cetru HMHTepHer, BnageTh nOpuéMaMu  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus MH(POPMALMU U3 OJHOW 3HAKOBOIM CUCTEMBI B IPYTYIO;
CO3/1aBaTb COOCTBEHHbIE IHCHMEHHBIE M KpaTKUE YCTHbIE COOOIICHMS,
o0o00mass MHQPOpPMAIIMI0O K3 HECKOJBKUX HCTOYHUKOB  (HU3UYECKOIO
COJIEp>KaHMsl, B TOM YHCJI€ MTyOJIUYHO MPEACTABIATh PE3yAbTaThl MPOEKTHON
WINA UCCIIEN0BATENbCKON J1EATENbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BAThH
U3YYEHHbIA TOHATUMHBIM  anmapar Kypca (U3UMKH, CONPOBOXKAATh
BBICTYIIJICHUE NIPE3EHTALUEH;

OpY  BBIMOJTHEHUU Y4YE€OHBIX MPOEKTOB M HCCIENOBAHUN (DU3UUECKUX
IPOIIECCOB  paclpelensTh OOS3aHHOCTH B TpyHIe B COOTBETCTBUU C
[OCTaBJICHHBIMU 3a/1ayaMH, CJIECIUTh 3a BBHINOJIHEHHEM IUIaHa JEUCTBUN U
KOPPEKTHUPOBAaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIaJ B
JeSITeNbHOCTh TPYMIbI, BBICTpaUBaTh KOMMYHHKAaTUBHOE B3aUMOJCHCTBHE,
IPOSBIISASI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xoniy oOydenust B 9 kjacce mpeIMeTHBIE Pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCTONB30BaTh  MOHATHA: CHCTeMa OTcuéra, MarepuajgbHas  TOUKa,
TPAEKTOPHsI, OTHOCHUTEIHHOCTh MEXaHHMUYECKOIo JBIKEHUS, aedopmanus
(ympyrasi, IUlacTHuYeckasl), TpEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTb U MEpPEerpy3ku, LEHTP TKECTH, abCONIOTHO TBEPAOE TENo,
LEHTP TSKECTH TBEPIOIO Teja, PAaBHOBECUE, MEXaHMUYECKHUE KOJieOaHUs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, ANEKTPOMATHUTHBIE BOJHBI, IIKaa
AJIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJTbHO30PKOCTH, CIIEKTPHI
UCIYCKaHUS W TIOTJIONIeHUs, anb(a-, 0eTa- U ramMma-u3JIy4eHus, U30TOIIbI,
AJIepHas SHEPreTHKA;

pa3iauuaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE IPSMOJIMHENWHOE
JIBW)KCHHE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBIMIKEHHE, CBOOOTHOE
najieHue Tell, PAaBHOMEPHOE JBI)KEHHE IO OKPYXXHOCTH, B3aUMOJCIHCTBHUE
T€J, PEaKTUBHOE JABWXKEHUE, KoieOaTeabHOE IBWKEHUE (3aTyxarolue u
BBIHYK/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBIKEHUE, OTpa)kKeHHE
3ByKa, MPSMOJIMHEWHOE pACIPOCTPaHEHHE, OTPAKEHUE U TPEIOMIICHUE
CBETa, IIOJJHOE BHYTPEHHEE OTPa)KEHUE CBETA, PA3JIOKEHUE OENoro cBeTa B
CHEKTp M CIOXKEHHE CHEKTPAJIbHBIX 1IBETOB, IUCIEPCHUS CBETA, ECTECTBEHHAs
PaJIMOaKTUBHOCTh, BO3SHHUKHOBEHHE JIMHEWYATOrO CIEKTpa M3IIYUYCHHs) IO
ONMCAaHUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SIBICHHUE;

pacmo3HaBaTh  MPOSBICHUE  W3YYEHHBIX  (DU3MUECKHX  SIBICHUW B
OKpyXXarolieM Mupe (B TOM uYuCie (QU3NYECKUE SBJICHHUS B MPUPOJIE:
NPUINBBI U OTIUBHI, MBMKEHHE MIaHeT COJTHEUHON CHCTEMBI, PEaKTUBHOE
IBM)KEHHWE OJKUBBIX OPraHM3MOB, BOCHPUATHE 3BYKOB  JKMBOTHBIMH,
3eMJIETPSACEHUE, CEICMUYECKHUE BOIHBI, IlyHaMH, X0, [IBETA TEJ, ONTUYECKHUE



SABJICHUS B npupoje, Ouosornyeckoe  JEHCTBHE  BUAMMOTO,
yIAbTPa(QHOIETOBOITO W  PEHTTEHOBCKOTO  M3JIYYEHHH, €CTEeCTBEHHBIN
paZMOaKTUBHBIM (OH, KOCMUYECKHE JIy4M, paJUOAKTUBHOE H3IyUYEHUE
OPUPOAHBIX MUHEPAJIOB, IEUCTBUE PATMOAKTUBHBIX M3JIyYE€HUN HAa OpraHU3M
YeJl0BeKa), MPU 3TOM MEPEeBOAUTH MPAKTUYECKYIO 3ajadyy B Yy4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKU) (PU3UUECKUX SBJICHUM;
OIKCHIBaTh W3YYCHHBIC CBOMCTBA TET U (PU3WUYECKUE SIBICHUS, HCIOJIB3Ys
¢u3nyeckue BeNIUUYUHBI (CpEOHSSI M MIHOBEHHas CKOpPOCTb Teja IpHU
HEPABHOMEPHOM JIBUKEHUHM, YCKOpDEHHUE, IMepeMelleHue, MyTh, YrioBas
CKOpOCTb, CWJAa TPEHHUs, CWIa YIPYIrOCTH, CHJA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TaJ€HUs, BEC Tela, WMIIYJIbC Tela, WMIIYJIbC CHIIbI,
MexaHudeckass paboTa W MOIIHOCTh, IOTEHLHUAJIbHAs »HEPrusi Tena,
NOJHATOIO HAaJl IOBEPXHOCTBIO 3€MJIM, MOTECHLHAJIbHAs SHEPIUsl CHKATOU
NPYXUHBI, KHHETUYECKAsl SHEPIHsl, MOJTHAs MEXaHWYECKasl SHEPIHsl, NepHUoa
M 4YacToTa KojeOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, I[I0OKa3aTelb NPEJOMIIEHHS] Cpelbl), MpU ONUCAHUU
OpaBUJIBHO TPAKTOBATh (DU3MUECKHHA CMBICT HCIONb3yEMbIX BEJIUYHH,
0003HaUYeHUs M EAUHMIBI (PU3MYECKUX BEJIWYUH, HAXOAWUTh (HOPMYIIBL,
CBA3BIBAIOLIME JaHHYIO (DU3UYECKYIO0 BEJIIMYMHY C APYTMMH BEJIWYMHAMU,
CTPOUTDH IpaQUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;
XapaKTepu3oBaTh CBOWCTBA TN, (U3MUECKUE SBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUsS] SHEPIHH, 3aKOH BCEMHUPHOrO TATOTEHMS,
NPHUHLMI CYNIEPIO3ULIMU CWII, IPUHIUI OTHOCUTENBHOCTH ['annmes, 3aKOHbI
HproToHa, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHbI OTPAXKEHUS U MTPEIOMIICHUS
CBETA, 3aKOHBI COXPAHEHUs 3apsIOBOIO W MacCOBOTIO YHCEN IPU SAECPHBIX
peakuusx, Npuh O3TOM [JaBaThb CJIOBECHYIO (OPMYIUMPOBKY 3aKOHa U
3alMCBIBATH €M0 MATEMATUYECKOE BBIPAXKEHUE;

OOBACHATh (PU3NYECKUE MPOLECChl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalluil NpPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO--CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTMYECKUX
[IaroB C OMOpOoM Ha 2—3 U3Y4YEHHBIX CBOICTBAa (PU3MUYECKUX SIBJICHUH,
($u3nYecKuX 3aKOHOB WIJIM 3aKOHOMEPHOCTEN;

pelaTh pacyETHbIE 3a/1a4 (OMUPAIOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHHH),
UCIOJIb3Ysl 3aKOHBI M (DOPMYJIbI, CBA3BIBAIOLIME (PU3NUYECKHE BEIUYHMHBL: HA
OCHOBE aHaju3a YCJIOBMS 33Ja4M 3alUChIBaTh KPAaTKOE YCIOBHUE, BBISBIATH
HEJOCTAIOIINE WIM U30BITOYHBIE JaHHbIE, BHIOMpaTh 3aKOHBI U (POPMYIIbI,
HEOOXOAMMBIE JUIS  pEUIeHHs, TPOBOAUTH pacu€Thl U  OLICHHUBATH
PEATMCTUYHOCTD MOITYYEHHOIO 3HaYEHUsI PU3NUECKON BEJIUMYNHBI,
pacno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO PpEIIUTh TMPU MTOMOILIU
(u3nYecKuXx METONOB, HCIOJIb3Yysl OINHCAHUE MCCIEIOBAHUSA, BbIIEIAThH
OpoBepseMOE  MPEINOJIOKEHUE, OLEHUBATh MNPABWIBHOCTh  MOPSJIKA
IPOBENICHUS HCCIEN0BAaHUs, AEJIaTh BBIBObI, NHTEPIPETUPOBATH PE3YIILTATHI
HaOJIIOJICHUH U OIIBITOB;



MPOBOJUTH OIBITHI 1T0 HAOIOACHUIO (DU3MUECKUX SBJICHUN MU (PU3NIECKUX
CBOMCTB Ten (M3ydeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs
SHEPruu, 3aBUCHUMOCTb IMepHoJia KOoJeOaHWM MPYKMHHOTO MAasTHHUKA OT
Macchl Tpy3a U KECTKOCTU TPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTYIbI
MaJlbIX KoJeOaHuMU, MpSIMOJIMHEWHOE PACIpOCTPAaHEHHUE CBETa, Pa3JIOKEeHHE
0enoro cBeTa B CIIEKTP, U3YUCHHE CBOMCTB M300paKEHHUS B IMJIOCKOM 3epKalie
U CBOICTB H300pa)k€HHs MpeaMeTa B cOOMparoliel JMH3e, HaOIIoJeHHE
CIUIOIIHBIX U JJUHEHYATHIX CIIEKTPOB U3JIYUEHHs): CAMOCTOSATEIHLHO COOUPATh
YCTaHOBKY M3 U30BITOYHOTO HabOpa 000pyI0BaHMS, OMUCHIBATH XOJ OIBITA U
€ro pe3yJbTaThl, GOPMYITHPOBATH BHIBOIBL;

NPOBOAUTH TPU HEOOXOJUMOCTH CEPHUI0 MPSAMBIX W3MEpPEHUH, OIpeaenss
cpeaHee 3HAaYeHHE U3MepsieMOW BeNIWYUHBI  ((POKYCHOE pacCTOsHHE
coOuparoieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp crocoba HM3MEpPEHUs
(u3MepuUTenbHOro npubdopa);

OPOBOJUTH  HCCIEJIOBAaHHWE 3aBUCUMOCTEH  (PU3MYECKUX BEJIMYUH C
UCTIOIB30BAaHUEM TPSIMBIX U3MEPEHHI (3aBUCHMOCTh MyTH OT BPEMEHU TpH
PaBHOYCKOPEHHOM JBW)KEHMH 0O€3 HadagbHOW CKOpPOCTH, TIepHoja
Kosie0aHWi MaTEMaTUYECKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpPaKEHHUs CBETa OT yrja MaJieHus M yria MpeloMIICHUs OT yIriia MaJCHuUs):
IUIAaHUPOBATh  UCCJIEOBAaHHE, CaMOCTOSTEIbHO COOMpaTh YCTaHOBKY,
(UKCHUPOBATH PE3YNIbTATHI MOTYYCHHONW 3aBUCUMOCTH (PU3MUECKHX BEITUYHUH
B BHJIE TAOJINII U TPA(PUKOB, JETATh BEIBOJBI IO PE3yIbTaTaM UCCIICIOBAHNUS;
IPOBOJUTH KOCBEHHbBIEC U3MEPEHHS (PU3UUECKUX BETUUHUH (CPEAHSISE CKOPOCTh
U YCKOpPEHHE Tela TMpH paBHOYCKOPEHHOM JBIDKEHUH, YCKOPEHHE
CBOOOJTHOTO TAaJeHUs, KECTKOCTh MPYKUHBI, KOIPDUIHUEHT TPEHUS
CKOJIbXKEHUS, MEXaHW4Yeckas paboTa M MOIHOCTh, YacTOTa M TIEPUOJ
KOJIeOaHMI MAaTeMaTUYeCKOro U MPYKUHHOTO MasTHUKOB, ONITUYECKasl CUIIa
coOuparolel JUH3bl, PaJuOaKTUBHBIA (DOH): IJIAHUPOBATH H3MEPEHHUS,
coOMpaTh SKCIIEPUMEHTAIILHYIO YCTAHOBKY U BBITIONHATH U3MEPEHUS, CIICAYS
NPEIJIO)KEHHOW  WHCTPYKIIMU, BBIUMCISATH  3HAYEHUE  BEIUYMHBI U
aHAJIM3UPOBATH MOJNYYCHHBIE PE3YNBTATHI C YYETOM 3aJaHHOW TOTPEITHOCTH
VU3MEPEHU;

cOOJII0JIaTh TIPaBWJIa TEXHUKH O0€30MacHOCTH MpU paboTe ¢ JabopaTOpHBIM
000py/10BaHUEM;

pa3janyaTh OCHOBHBIE TMPU3HAKU H3YYEHHBIX (PU3MUECKHX MOJIENEH:
MaTepuaibHasi TOYKa, aOCOTIOTHO TBEPAOE TEJI0, TOUCUHBI UCTOUHUK CBETA,
JAy4, TOHKAas JIMH3a, IUIAaHETapHas MOJeNb aToMa, HYKJIOHHAas MOJEINb
aTOMHOTO S]1pa;

XapaKTepU30BaTh  MPHUHIUIBI  JCUCTBUS  W3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OHOpOM Ha HX omnucaHus (B TOM YHUCIE:
CIIUIOMETP, JATUYMKH MOJIOKECHHUS, PACCTOSHUS U YCKOPEHHSI, paKkeTa, 3XO0JOT,
OYKH, Tepuckon, ¢oToanmnapar, ONTHUYECKHE CBETOBOJBI, CIIEKTPOCKOI,



JI03UMETp, Kamepa BuibcoHa), UCTIONB3Ysl 3HAHUST O CBOMCTBAX (PU3NUECKUX
SIBJICHU W HEOOXOANMbIEC (PH3NIECKHUE 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YUEHHBIX TEXHHUYECKUX
YCTPOWCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUYECKUX IMPOILIECCOB MPH
pelIieHny  y4yeOHO--NPAaKTUYECKUX  3a7ad, ONTHYECKHUE CXEMbl s
NOCTPOEHUS N300paKEHUI B IJIOCKOM 3€pKajie U coOMparouiei JINH3E;
NPUBOAUTH NPUMEPHI (HAXOIUTh MH(OPMALIHIO O PUMEPAX) MPAKTHIECKOTO
UCMOJIb30BaHUS (PU3MYECKMX 3HAHUM B IOBCEIHEBHOM JKU3HU JIA
oOecrieyeHus: 0€30MaCHOCTH MPU OOPAIEHUH ¢ MPUOOPaMH U TEXHUUECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 30POBBSL U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
MIOBEJCHUS B OKPYKAIOIIEH CPEAE;

OCYILIECTBIATh MOUCK HHPOpMaIH (HU3HUECKOTo cofiepkanus B IHTepHeTe,
CaMOCTOSITENILHO ~ (OPMYJIUPYSl MOMCKOBBIM  3alpoc, HaxoOuTb MYyTH
OTNpeneNeHus] JOCTOBEPHOCTH TIOMyYeHHOW WH(OpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHN U JIOMOJTHUTEIbHBIX UCTOYHHUKOB;

UCTIOIh30BaTh MPHU BBIMOJHEHUU Y4YEOHBIX 3aJaHUl HAay4YHO--TIOMYJSPHYIO
AUTEpaTypy (PU3HUECKOro COAEp’KaHus, CIPABOUYHBIE MAaTEpPUAIbI, PECYPCHI
cetru  MHTepHer, BnageTh nOpuéMaMu  KOHCIIEKTHUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus MH(DOPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBbIE M YCTHbIE COOOLICHHS Ha OCHOBE
UHPOpPMAIIUM W3 HECKOJIbKMX MCTOYHUKOB (DU3MUYECKOTO COACPIKAHMS,
nyOJIMYHO TPEACTaBIATh PE3yJbTaThl MPOSKTHOW WM HMCCIEI0BATEIbCKOU
JESITENbHOCTH, IPU ATOM I'PaMOTHO HMCIOJIb30BaTh U3yUYE€HHBIH NOHATUWHBIN
ammapaT W3y4aemoro pasfaena (U3NKH U COMPOBOXKAATh BBHICTYIUICHHE
npe3eHTaIuel ¢ yuéToM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne Tema KomunuecTso OnexkTpoHHbIE (U POBLIE)
/o 4acoB 00pa3oBaTesIbHBIE PECYPCHI

Paznen 1. @Pu3nka u e€ poJib B IO3HAHUM OKPYKAKIIEr0 MUPA

1.1 ®dusnka - HayKa 0 IpUpojIe 2 BH6H_HOTeKa LIOK
https://m.edso0.ru/7f416194
bu6mmoreka [JOK

1.2 DH3MICCKHUE BETHHHEI 2 https://m.edsg).ru/?f416194

13 EcrecTBeHHOHAaY4HBIN METOL 5 bubmuorexa [LIOK

MTO3HAHUS https://m.edso0.ru/7f416194
Hroro no pazaeny 6

Pasnea 2. IleppoHayajibHble CBeJeHHS O CTPOCHUM BellecTBA

2.1 CrpoeHue BeniecTBa 1 bubmmorexa LOK
' https://m.edso0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHUI] 2 bubmuoreka [JOK
' BEILIECTBA https://m.edso0.ru/7f416194
but6mmoreka [IOK
2.3 ArperaTHbl€ COCTOSIHMSI BEILIECTBA 2 hitps://m.eds00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBHeE Tel
but6mmoreka [IOK
3.1 MexaHuHeckoe ABIKEHHe 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.2 Muepuus, Macca, nioTHocTs 4 https://m.edso00.ru/7f416194
but6mmoreka [IOK
3.3 Cra. Buper cun 14 https://m.edsoo0.ru/7f416194
Uroro no pazgeny 21

Pa3znea 4. /laBjienne TBEPABIX TeJl, dKMIKOCTEH 1 ra3oB

Hasnenue. [lepenayua naBneHus

41 N 3 but6mmoreka [IOK
' TBCPABIMI TCAMH, JKHAKOCTAMH H https://m.edso0.ru/7f416194
razamu
but6mmoreka [IOK
4.2 JlaBIieHue HKAKoCTH S https://m.edso0.ru/7f416194
but6mmoreka [IOK
4.3 ATmoceproe rasienne 6 https://m.edso0.ru/7f416194
44 JleiicTBue JKUAKOCTH U T'a3a Ha 7 but6mmoreka [IOK
' HOTrpY)XEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazneny 21
Pasnea S. Pabora u MOIIHOCTDH. JHEpPrus
but6mmoreka [IOK
51 Pabora i mompgocTs 3 https://m.edso0.ru/7f416194
but6mmoreka [IOK
5.2 Tpocteie MexaHH3Mel S https://m.edsoo.ru/7f416194
bu6anoreka LIOK
>3 Mexanutieckas SHepris 4 https://m.edso0.ru/7f416194
Hroro no pazaeny 12



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

PesepBHOE Bpems

OO11ee KOJIMYECTBO YacOB IO MPOTPaMMe 68
8 KJIACC
Ne Tema KonunuecTBo OnexkTpoHHbIE (U POBLIE)
/11 4acoB o0pa3oBaTelbHbIE PECYPChI
Paznen 1. TenjioBble siBa1eHUs
1.1 CTpocHHE U CBOICTBA BEIIECTBA 7 bubmorexa [IOK
' P = https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 Tenosbie porecc! 21 https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 28
Pasnea 2. DileKTpu4ecKHe M MATHUTHBIC SIBJICHHUS
21 DJIEKTPUYECKUE 3apsi/ibl. 3apSKEHHbIC 7 bubnuorexa [JOK
' Tella U UX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [IOK
2.2 [TocTOSTHHBIN AIEKTPUUESCKUN TOK 20 hitps://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.3 MaruutHsie sBieHus 6 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 IJIeKTPOMATHHTHAS MHAYKIH 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 37
PesepBHOE Bpems 3
OO11ee KOJIMYECTBO YacOB IO MPOTrpamMme 68
9 KJIACC
Ne Tema KomnyecTso OnexTpoHHbIe (IIU(PPOBHIC)
n/m 4acoB 00pa3oBaTeIbHBIC PECYPCHI
Paznen 1. Mexanuveckue siBJIeHUsS
11 MexaHn4ecKkoe IBHXXSHHUE U 10 bu6mmoreka [JOK
' CIOCOOBI €ro OMUCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 Baanmozeiicaue Tex 20 https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK
13 3axomeI coxpanenus 10 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanndeckue Koje0aHUsS H BOJIHbI
but6mmoreka [IOK
2.1 Mexanucciue konedanus ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 Mexasmeckue Bob. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15

Pa3zpnen 3. DileKTpOMArHMTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE 1 6 bubnuorexa [JOK
' AIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
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Pazgen 4. CBeToBble AIBJICHUSA

4.1 3aKOHBI paCIPOCTPAHCHUS CBETA 6 bubmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.2 JInH3BI 1 onTHYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.3 Paznioxxkenne 6eoro cBeTa B CIIEKTP 3 hitps://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Paznen 5. KBanTtoBble siBJIeHUS
51 Hcnyckanue u NOIIONICHUE CBETa 4 bubnuorexa [LIOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
butmmoreka [JOK
5.2 CTpoerie aTomHOro sapa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 FlAcpHBIE peakiuH ! https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasnea 6. IloBropnTe1bH0-000011Ia10 1M MOAYJIb
61 conepmarmun xypea i sa 79 o | BubmoreraLIOK
' Aep P https://m.edsoo.ru/7f41a4a6
KJIacC
Utoro mo pazneny 9
OO611ee KOJIMYECTBO YacOB 10 MPOrpaMMe 102
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