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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 @Qu3nke Ha ypOBHE OCHOBHOIO o00Iero 00pa3oBaHMs
COCTaBJIEHa Ha OCHOBE MOJIO)KEHU W TpeOOBAaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOil paboueld mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

Copmepxanne mporpaMmbl MO (M3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHON TIpPaMOTHOCTH OOYYAlOLIMXCS W OPraHU3ALMI0 H3Y4YEHUS
Gbu3NKKM Ha NESITENbHOCTHOM OCHOBe. B mporpamMme mo ¢u3Mke yYUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusanuu TpeboBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM OOy4YeHHs], a TAKKE
MEXKMPEAMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHusl.

[Iporpamma no u3uke ycraHaBIMBAaET paclpeiesieHue yueOHOro MaTepuana
1o rogam oOydenus (IO KjaccaM), mpejjiaraeT NpuMepHyI0 MOCIe0BaTEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yYaroIXCs.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ IEJIbI0 OKa3aHWUs METOJUYECKON
MOMOIIM YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 Y4eOHOMY TTPEMETY.

®duszuka SABISIETCA  CHCTEMOOOPa3ylOIIMM JJIsi  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SIBJICHUHM, W3ydaeMbIX XHUMHUEH, OWOJIOTHEH, acTpoHOMHEW U (PU3NUECKON
reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
MpEeNoCTaBisieT HauOoJiee SICHbIE O00pa3llbl MNPUMEHEHHS HAyYHOTO METOojIa
MO3HAHMS, TO €CTh CII0C00a MOTYYeHUS JOCTOBEPHBIX 3HAHHUIA O MHpE.

OpnHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OO0pa30BaHUS B CTPYKTYpEe OOIIETOo
o0pa3oBaHusl COCTOMT B (OPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM ypOBHE IIpEAIOJaraeT OBJIAJCHHE
CIENYIOIMMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH E€CTECTBEHHO-HAYYHYIO
IPAMOTHOCTB:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIIGHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCJICI0BAHNUS;

e UHTEPOPETUPOBATH  JAaHHBIE U HUCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl IOJIyYEHHS BBIBOJIOB.

[lemn w3ydeHus (U3WKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
onpenenensl B KoHnenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpasoBarenbHbIX opraHuzamnusax Poccuiickoit ®@eaepanuu, pead3yOMMUX
OCHOBHBIE  001Ie00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun Munucrepctsa npocsemienusi Poccuiickoit deaeparuu (MpoTOKO OT 3
nexadpst 2019 r. No [1K-4BH).
Heau nzyyenus pusnuku:

npuoOpeTeHne HMHTepeca W CTPEeMJICHHS OOYydYalomuXCsl K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTE;

pa3BUTHE MPEACTABIECHUN O HAyYHOM METOJI€ TIO3HAHUS U (POpMHpOBaHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;
¢bopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3ydeHUs
OCHOB CTPOEHHS MaTepuu B PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;
(¢opMupOBaHKE NPEJICTaBICHUA O poJid (U3MKHM IS Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBIEHUHA O  BO3MOXKHBIX  cdepax  Oyamyuien
npoeCCHOHATEHON JeATETPHOCTH, CBI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU.

JlocTrkeHre 3TUX TIeJIed MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero oopa3oBaHus 00eCIeYUBACTCS PEIICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHNUE 3HAHWUM O JUCKPETHOM CTPOCHHMH  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MATrHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

IpUOOpETEHNE YMEHHI OMHCHIBATH U OOBSICHATH (PU3UYECKHE SBICHUS C
UCIIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHUS TMPOCTEHIMMX pacu€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM (buznIecKuX MoJIeTICH, TBOPYECKUX u
IPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HAOIIOIaTh MPUPOIHBIE SBICHUS U BBIIOJIHATE OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTAIIbHBIC KCCJIENOBAaHUS C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX TIPUOOPOB;

OCBOCHHE TPUEMOB paboOTHI ¢ WHpOpMaIeld (GU3NIECKOTO COACPKAHWS,
BKJTtOUasi ”HPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUSX (U3UKH, aHAIN3 U
KPUTHYECKOE OIICHWBaHNUE WH(POPMAIIUH;

3HAKOMCTBO €O c(hepamu poecCHOHATEHON MeATeTLHOCTH, CBI3aHHBIMHU
C (uU3MKOW, W COBPEMCHHBIMH TCEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKCHUSX (PU3HUECKON HAYKH.

Ha wusyuenue Qusuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpazoBanms oTBoauTCs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HenEm0), B 8
Kiacce — 68 gacoB (2 vaca B Henenmo), B 9 kinacce — 102 yaca (3 gaca B HeZel0).

[Tpennaraemelii B mporpaMMe 1o (usmnke nepeueHsb JadbopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUYUTENb JIeJaeT BHIOOp MPOBEICHUS



7abopaTOpHbIX PabOT W OMBITOB C YYETOM HHIUMBUIYAIBHBIX OCOOCHHOCTEN
o0yyJaronmxcsi, CucKa SKCIEPUMEHTANIBHBIX 3aJaHuil, MpejaraéMbplx B paMKax
OCHOBHOTO TOCYJIJapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COJEPXAHME OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u e€ posib B MO3HAHUN OKPYKAKOIIET0 MUPA.

@usnka — Hayka o mnpupone. fABnenHus npuponbl. DHU3NYECKUE SBICHUSA:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeMMUMHBL. M3MmepeHne @u3anyeckux BelWyuH. PuU3HUECcKHe
npudopsl. [lorpemnocTs n3mepennii. MexxayHapogHasi cucTeMa €AMHHIL.

Kak ¢usuka u Jpyrue ecTecTBEHHblE HayKd H3Yy4arT MPUPOLY.
EcTecTBEHHO-HAY4YHBII METOJl TMO3HAHMS: HAOJIOACHHE, MOCTAaHOBKA HAYyYHOI'O
BOTIPOCA, BBIIBIDKEHUE TUTIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THUIOTE3, OOBICHEHHE
HabOmogaemMoro spieHus. Onucanue GU3NUecKUx SIBJICHUH ¢ TOMOIIbIO MOJENIEH.

Jlemoncmpayuu.

1. MexaHu4ecKkue, TEIUIOBbIE, DIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.
2. ®usnueckue MpuOOPHl U MPOLEaypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM M
M (POBBIM MPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. Omnpenenenue EHBI ASNEHUS KA U3MEPUTETHHOTO TPHOOpa.
2. H3mepenue pacCTOSTHUN.
3. H3mepenue 00bEMa KUAKOCTH U TBEPIOTO TETA.
4. OmnpeneneHue pasMepoB MaJbIX TEIl.
5. M3mepenue temmeparypsl IpU HOMOIIM KUAKOCTHOIO TEPMOMETpPA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE TMIOTE3bI: NAJbHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJiblle, YeM OOoJbllEe BhICOTA
IyCKa.

Pasznen 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHUH BeLIECTBA.

CrpoeHne BemecTBa: aTOMBl M MOJIEKYJbl, WX pa3Mmepsl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne wactul BemecTBa. CBA3b CKOPOCTHM JABWKEHUS YAaCTHI[ C
temneparypoil. bpoyHoBckoe nBukeHue, nud¢ysus. BzaumopeiicTBue yacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaIIMYecKnx) Tesl. B3auMOCBS3b MEXIy CBOMCTBAMHU BELIECTB B PAa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJEKYJSpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO ABUKEHUS.



2. Habmonenue nuddysumn.
3. HaOmionenue ~ siBmeHuid,  OOBSCHAIOMIMXCA  MPUTSHKEHUEM WM
OTTAJIKNBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimul.

1. OneHka JuUaMeTpa aTroMa METOJAOM psiioB  (C  UCIOJIb30BAaHUEM

dboTorpaduii).
2. OnbITHI 10 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKEHHUSL.
Paznen 3. /IBukeHue U B3auUMOACHCTBHE TeJl.
Mexanuueckoe JBUXKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpellHssl CKOPOCTh NPU HEPABHOMEPHOM IBUKEHHHM. Pacuér myTtu u
BPEMEHU JBUKECHHUSI.
SBnenune uHEpUUU. 3aKOH HMHEPLHUU. B3auMmopeilcTBHe Tel Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBHXEHHUS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIE
00béMa BelecTna.
Cuila Kak XapakTepucTUKa B3auMozencTBus Ten. Cuia ynpyroctd M 3aKoH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha IpYyrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenue
CHUJI, HAPaBJIEHHBIX MO OJHOW mNpsMol. PaBHoxeicTByromas cui. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHne B IPUPOE U TEXHUKE.
Hemoncmpauuu.
1. HaOnroneHue MeXaHUUECKOTO JBUKEHHUS Tea.
2. M3mMepeHune CKOpoCTH NPSMOJIMHENHOTO JBUXKEHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHUs: CKOPOCTHU MPU B3aMMOJICUCTBUH TEJL.
5. CpaBHEeHHME MaccC IO B3aUMOAECHCTBUIO TEI.
6. Crno)xeHue cCuJji, HalpaBJIEHHBIX M0 OJJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBIKEHHMS (IIapUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHue CpeAHEN CKOPOCTH CKOJIbXKEHUS OpycKa WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MmI0THOCTH TBEPAOTO TENA.

4. OmbITHI, JTEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsDkeHus (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHOM CHUJIBI.

5. ONbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca Teja U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTENH 1 ra3oB.



Hasnenue. CriocoObl yMEHBIIEHHS U YBEJTMUECHUS JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJIeHHUs raza oT oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M Taszamu. 3akoH Ilackaia. IIHeBmaTmueckune
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TiyOMHBL. ['mapocraTmyeckuit
napagokc. Cooluaromuecs: cocynbl. [ uapaBiniecKue MEXaHU3MBbI.

Atmocdepa 3emun u atMocdepHoe naBieHHe. [IpuuMHBI CyIIECTBOBaHUS
BO3aymHOW o6osouku 3emuu. Onbit Toppuuemnu. M3mepenune armocdepHOro
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BBICOTHI HaJ YPOBHEM MOPS.
[TpuGops! 1715t U3MEpPEHHUs aTMOC(PEPHOTO TaBICHUSI.

JlelicTBue XKUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJO. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BoznyxonnaBanue.

Jlemoncmpayuu.
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3aBUCUMOCTbH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

CooOmaroruecs cocy/bl.

I'mpapaBinueckuil mpecc.

[TposiBnenue nefcTBUs aTMOC(HEPHOTO JTaBICHMUS.

3aBUCHMOCTh BBITAIKUBAIOLICH CHIIBI OT 00BEMaA MOTPYKEHHOW dYacTh
TE€Ja ¥ IFIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUIIBI BECY BBITECHEHHOU KUKOCTH.
VYcnoBue m1aBaHus TNl IUIABAHUE WIM IOTPYXKEHUE TEJ B 3aBUCUMOCTHU
OT COOTHOILIEHUS INIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00BhEMa MOTpyKEHHOM B
KUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAIOIIEH  CUJIBL, JACUCTBYIOIIEM Ha  TeEJo,
IIOIPY’KEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAOLIEH CHJIbI, IEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MAcCChl TEJIa.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKHUBAKOUICH  CHUJIBL,
JNEUCTBYIONIEH Ha TEJNO B IKUIKOCTH, OT O0O0BEMa MOTrpyKEHHOU B
KUAJKOCTb YaCTH TEJA U OT INIOTHOCTH KUAKOCTH.

KoHcTpynpoBanne apeoMmeTpa WJIM KOHCTPYMPOBAHUE JIOAKH U
omnpeneseHue €€ rpy30noabEMHOCTH.

Pa3zgen 5. PaGoTra u MOIIHOCTB. JHeprus.

Mexannueckas pabota. MomHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBuio
paBHOBecHsi peiuara. lIpuMeHeHHMe TMpaBWiIa paBHOBECHs pbluara K OJIOKY.



«3omotoe mpaBwio» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W TOTEHLHMANIbHAs SHEPIUS.
[IpeBpaieHre OHOTO BUIA MEXaHUYECKOW DHEPTUH B APYTrOW. 3aKOH COXPaHEHUS
SHEPrUH B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1. Omnpenenenrie paOOThl CHIIBI TPEHUSI NIPU PABHOMEPHOM ABUXKEHUM TeJia

10 TOPU30HTAIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yclIOBUI PaBHOBECHS pblyara.
3. H3amepenue KIIJl Hak1OHHOM NMIIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPTIUU.
8 KVIACC

Pa3nen 6. TensioBbIe SIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHMS
BemecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Mopnenn TBEPAOro, MXUAKOTO U Ta3000pa3HOrO0 COCTOSHUI BEIIECTBa.
Kpuctranmnmueckue u amopdusie tera. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXEHUH MOJEKYJIIPHO--KHHETUYECKON TEOpHH.
CmaunBaHUE U KaNWUISIPHBIE ABIEHUS. TEeNI0BOe paCIINPEHUE U CIKATHUE.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKCHUS
yacTull. BHyTpeHHsisi sHeprus. CnocoObl W3MEHEHHsS BHYTPEHHEH DSHEPIUu:
TeIruIonepeaaya 151 COBEPILECHUE paboTHI. Bunbr TEIIONEepeaauHn:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3ITyUYECHHE.

KonnuectBo Temnotel. YaenbHas TEMIOEMKOCTh BelECTBa. TemIo00MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TermoBoro Oananca. IlmaBnenue u
OTBEPJECBAHUE KPUCTAUIMYECKUMX BELIECTB. YJEIbHAs TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanne u koHaeHcamus. Mcmapenme. Kunenme. YnmenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpATypbl KHIIEHHS OT aTMOC(EpHOro
JABJICHUS.

BiraxxHoCTh BO31yXA.

OHeprus TOIUIMBaA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpuniuner padotel TemnoBbix aurarened KIIJ[ temioBoro asurarens.
TenyoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLEHUS SHEPTUH B TEILIOBBIX ITPOLIECCAX.

Jlemoncmpayuu.

1. HabnroneHue OpOyHOBCKOTO ABUKEHHUS.
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Hab6nronenue nuddyszun.

HaGntonenue sinenuii cMauyMBaHus U KaWJUISIPHBIX SIBIICHUN.
HaGnronenue TemioBoro pacuimpeHust Ted.

V3meHenne naBieHUS Ta3a MPU U3MEHEHHH O00BhEMa W HArpeBaHUU WIIH
OXJIKICHUH.

[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Terionepenayu.

OxJtaxieHue Ipu COBEPITICHUN PaOOTHI.

HarpeBanue nipu coBepIiieHNN paOOThl BHSITHUMH CHJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BELIECTB.

. Habmonenue kunenus.

. HabmroieHue nocTostHCTBa TeMIEpaTyphl MPU TIaBJICHUH.
13.

Mopenn TeruIoBEIX IBUTATEIECH.

Jlabopamopuvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIM caxapa.
OnpIThl MO HAOJIOEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIAKOCTEH U
TBEPABIX TEIL

Omnpenenenre AaBieHUs BO3Ayxa B 0ajuIOHE IITTPHIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3AyXa OT €ro
00bEMa 1 HArpeBaHUS WIH OXJIAXKICHUSI.

[TpoBepka runmoTe3sl JIMHCHHONW 3aBUCHMOCTH JIJTUHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs] BHYTPEHHEHM OSHEpPrud Tejla B pe3ysibTaTe
TerIonepeayv U padoThl BHEITHUX CHUJL.

HccnenoBanue sBJIEHHS TEIUIOOOMEHAa MPH CMEIIUBAHUM XOJIOJHOW U
ropsiYeu BOJBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOrO  BOJOW  MpH
TEIMJI000MEHE C HArPEThIM METAITUYECKUM HUITUHAPOM.

Omnpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nponecca UCIapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIIAXKHOCTH BO3AYXaA.

Onpenenenue yaeapHONW TENIOTHI MIABICHUS JbJA.

Paznen 7. DjaekTpruyecKkue U MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa 3IEKTpHUUECKUX 3apsiaoB. BzaummopeiicTBhe
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCMMOCTH  CHIIBI  B3aUMOJICUCTBUSA
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPsJI0B U PACCTOSIHUS MEXKIY TEJIaMM ).

Onekrpudeckoe mnotie. Hanpsoxk€HHOCTH dyekTpudeckoro nosist. IIpuHnmn
CYTNEPIIO3UIINH STIEKTPUUECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu siekTpuyuecKux 3apsioB. DJIEMEHTAPHBIM AJIECKTPUYECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKM U  AMDPJIEKTPUKHA. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUSCKUH TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckas  menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
CormnpoTuBiieHHE MPOBOJIHUKA. YJIETbHOE COMPOTUBIEHUE BellecTBa. 3akoH Oma
I ydactka uend. llocnenoBarenbHOoe W mapajuIebHOE  COCIMHEHHE
MTPOBOJIHUKOB.

Pabora m MomHOCTH »dyeKTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.
DJIEKTPUYECKHUE LIEH U MTOTPEOUTEH JISKTPUUECKON dHeprun B ObITy. KopoTkoe
3aMbIKAHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMmoaelWcTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHoe 1nojie. MarHuTHOe 1oJjie 3eMJIM M €ro 3HAaYEHME JJIA KM3HU Ha 3emile.
OnbiT  Opcrena. MarHuTHoe ToJie  AJIEKTpUYECKoro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. Mcmosib30BaHWE 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. SIBneHue >NeKTpoMarHuTHOM MHAYKUMU. [IpaBumno JleHua.
DJIEKTpOreHeparTop. CnocoOb1 MOJTyYECHUS AJIEKTPUUECKOUN DHEPTUM.
DJIEKTPOCTAHIIMY HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DIIeKTpU3aLUs TEJL.
JIBa pojia SIIEKTPUYECKHUX 3aPsI0B U B3aUMOICHUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U AECUCTBUE IIEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS HHAYKIIUSL.
3aKOH COXPAHEHHUS AIEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUBJIEKTPUKHU.
MoaenupoBaHHU€e CHUJIOBBIX JJUHUHN SJICKTPUYECKOTO TOJIS.
M CTOYHHMKH TTOCTOSTHHOTO TOKA.
JlericTBUS DIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. ['a30BB11 pa3psn.
. I3mepenue cuibl ToKka aMIepMETPOM.
. I3MepeHne 3JIeKTpUIeCKOro HAMPsKEHUS BOJTBTMETPOM.
. Peocrar u marazuH COMpOTUBIICHUMN.
. BzanmopencTBue moCTOSHHBIX MAarHUTOB.
. MoaenvpoBaHrEe HEBO3MOKHOCTH PA3JICIIEHUS TTOJIFOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJie ToKa. DJICKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3JICKTPOMArHUTHON UHAYKIIHH.

OnbiThl Dapajes.

3aBUCHUMOCTh HAMNpaBJCHUS WHIYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIOACHUIO DJIEKTPU3AIMM TeNl WHAYKIMEH W Tpu
CONPUKOCHOBEHUHU.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JTURJIEKTPUKHU.

COopka 1 npoBepka pabOThI IEKTPUUYECKOMN IIENU TOCTOSHHOTO TOKA.
W3mepeHne U peryJupoBaHUE CUIIbI TOKA.

N3mepenure u peryJiupoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO 4Ye€pe3 pe3UucTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTHUBJICHUS MPOBOJHUKA OT €ro JJWHBI, IUIOLIAAU MONEPEYHOTO
CEUEHUs U MaTepuana.

[IpoBepka mnpaBwia CIOXKEHUS HANPSHKEHUN MpU TMOCIEAOBATEILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MpPU MNapAJLIEIbHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI AAEKTPUUECKOTO TOKA, UYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOUIHOCTU  AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICHCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHuTHOIO TMOJs T[OCTOSIHHBIX MAarHuTOB IPU  HX
00BEIMHEHNH U Pa3/ICTICHUH.

HccnenoBanue neMCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICUCTBUS
KaTyIIKM C TOKOM KM MarHuTa OT CHJIbI TOKa W HAIlpaBJICHUs TOKa B
KaTyILKE.

18. M3yuenue neCTBUSI MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM.

19. KoHCTpYyHpoBaHue 1 n3y4eHue padOThl AIEKTPOIBUTATEISI.

20. U3mepenue KII/I 351eKTpoIBUTaTENbHOM YCTAHOBKH.

21. OnBITBI IO HUCCIEOOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWM 3HAYEHHS W HANPAaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJ1eHUsI.

Mexannueckoe nBwkeHHEe. MarepuanbHas Touka. Cucrema OTCUéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsMonuHeiiHoe aBrxeHue. CpeaHsas 1 MTHOBEHHas
CKOPOCTH T€Jla IIPY HEPABHOMEPHOM JIBH>KCHHH.

VYckopenue. PaBHOycKOpeHHOE MpsMONIMHEHOe aBmxkeHue. CBoOogHOe
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMkKeHHME MO OKpyxkHocTu. Ileprog m vacrota obGpaieHus.
JIuneiHas u yriaoBas CKOpOCTH. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

[IepBoiii 3ak0H HbroToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMT CynepnO3ULNN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujia TPEHUSI CKOJIbXKEHUSI, CHIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. JBwxenne mianetr BOoKpyr Comnna. IlepBas kocmmueckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOukH. AOCOMIOTHO TBEpHIOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIIEHHON OCBIO BpalleHus1. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3meHeHne uMmiynbea. Mimynbsc cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE NBUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTb. PaboTa CHI TSXKECTH, YHPYrOCTH,
TpeHust. CBs3b dHepruu U padbotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMJIM. [loTeHInanbHas SHeprus c:katoi npyxuHel. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW JSHEPIMU. 3aKOH COXPAHECHHS MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

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

CpaBHEHHME NyTeW W TPACKTOPUM IBHIKEHUS OJHOTO M TOTO € Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHMS IPIMOJIMHENHOIO IBUKCHUS.
HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHUS Tella 10 OKPYKHOCTH.

HaGmroneHne MexaHn4ecKux sIBICHUH, MPOUCXOASAIIUX B CUCTEME OTCUETA
«Tenexxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBWKCHUU
OTHOCHUTENIbHO KabnHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHUS Teja OT MACChI Tela U JCUCTBYIOIIEW HA HETO
CHJIBL.

HaGumroneHne paBeHCcTBa CUJI IPU B3aUMOJAECUCTBUH TEIL.

M3meHeHnue Beca Tesa Ipu yCKOPEHHOM JBHKCHUU.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHHEe NMITyJIbCa IIPU HEYIPYTOM B3aHMOJECHCTBUN.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUH.
HabmroneHne peakTHBHOTO JIBUKEHMUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH MTPH CBOOOTHOM IMaeHUH.
CoxpaHeHrne MEXaHUYECKOW DHEPTUU NPU JBHKECHUU TeEJa MO IEHCTBUEM
IPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa U AAJbHEHMIIEro paBHOMEPHOIO
JBHDKCHUS IAPUKA WIIH TEJICKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKECHHS
HIapyKa MO HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsl Tejla MPU PaBHOYCKOPEHHOM JBHKEHUHU 10
HAKJIOHHOU IUIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH TMyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBKEHUHU 0€3 HayaIbHOU CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JIaBJICHHUS.

Omnpenenenne koduIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHKEHUU Teja
110 TOPU30HTAIBHON TOBEPXHOCTH.



10. Ompeienienne  pabOTHl  CHJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a ¢
UCITI0JIb30BAaHUEM HEMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUS! SHEPTHUH.

Paznen 9. Mexannuyeckue KoJie0aHusl M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuuecKuil U NpyKUHHbIM MadaTHUKU. [IpeBpamnienue
DHEPTUU MPU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatomue  koieOaHus.  BeIHyxkaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoOdHbL. (CBOMCTBA MEXAaHWYECKMX BOJIH. [IpomonbHbie U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHnuecKre BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJHBI.

3Byk. I'pomMKkocTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue kosebaHUM Ten TMOA JACUCTBUEM CHUIIBI TSKECTH W CHIIBI
YIOPYTOCTH.

HaGntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabGnronenue BoIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.
Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIN).
HaGnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
Jlaﬁopamopnbw pabomul u onvimol.
1. OmpenesieHHe YacTOThl M TEpUoJa KoJIEOAaHW MaTEeMaTH4YE€CKOTO
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPHOJIa KOJIeOaHHM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEHICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEpHOIa KOIeOaHW Py KUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH IepUO/a KOJeOaHUI rpy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIWE 3aBHUCHUMOCTh TIEpHOJa  KoJeOaHMit
MPY>KUHHOTO MasiTHUKA OT MacChl IPpy3a U )KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaICHUS.

Pazgen 10. D1eKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIe.  ODJEKTpOMAarHuTHele  BOJHBL.  CBONCTBa
ANeKTpOMarHuTHhIX BOJH. Illkana »iexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
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SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM CBSI3M.



OnekTpomMarauTHas npupoga csera. CKopocTh cBera. BoiaHOBBIE CBOMCTBA
CBeTA.

Jlemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. W3ydeHue CBOWCTB 3JE€KTPOMArHUTHBIX BOJIH C MOMOUIBIO MOOHIJIBHOTO

Tenedona.

Pasznea 11. CBeroBble siBJICHHS.

JlyueBas  mogmens  cBera.  HMcrounmkm ~— cBeta.  IIpsamonunerinoe
pacnpoctpanenue cseta. 3atmenus Comnnna u JIyHnel. Otpaxenue ceta. [1nockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenune cBera. 3akoH IpenomieHuss cBera. llomHoe BHyTpeHHee
oTpaxkeHue cBeTa. Mcrnoiap30BaHME TOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Teneckona. ['y1la3 kak onrTuyeckas cuctema. bim3opykocTes u
JATbHO30PKOCTb.

Paznoxenne Oemoro cBera B cmekTp. OmbiTel Hpiorona. CrokeHue
CIIEKTPaJIbHBIX LIBETOB. Jluciepcust cBeTa.

Jlemoncmpayuu.

[IpssMonMHEHOE pacIIpOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenune n300pakeHN B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTuyecknii CBETOBOJ,.

Xonx mydeit B cobuparolieii TnH3e.

XO0J ny4yer B pacCenBarOIIEH JIMH3E.

[TosryueHnue n300paxeHUi ¢ TOMOIIbIO JIMH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopens rnasa.

11. Pa3noxeHnue 6e50oro cBeTa B CIEKTP.

12. [Tomy4yenue 6eoro cBeTa MpH CI0KEHUHU CBETA PA3HBIX LBETOB.
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Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHUS CBETOBOTO Jiyya OT YIJia
najcHUSI.

2. M3yueHwne xapakTEPUCTHK U300PAKCHUS MPEAMETA B TIIIOCKOM 3epKajle.

3. HccnemoBanue 3aBUCHMOCTH YTJIa TPEJIOMJICHHS CBETOBOTO Jiy4ya OT yrjia
NaJICHUS] HA TPAHULIE «BO3yX—CTEKIION.



4. llonydeHue n300paxeHH ¢ TOMOIIbIO COOUPAIOILEH JINH3BI.
Omnpenenenre (GOKYCHOIO PACCTOSTHUS M ONTHYECKON CHIIBI COOMparoein
JIVH3BI.

6. OIBITHI O Pa3JI0KEHUIO OETIOr0 CBETA B CHEKTP.

7. OnbITBl IO BOCHOPHSTHIO LIBETA MPEAMETOB IPH UX HAOJIOJACHHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHnTOBBIE SIBJIEHHS.

OmneiTel Pe3epdpopna v mianerapHas moaenb atoma. Monens atroma bopa.
Hcnyckanue u nornomenre ceera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaxktuBHOCTh. Anb(a-, 6eTa- u raMma-u3nydeHusi. CTpoeHHE aTOMHOTO
anpa. HykionHas wmopens atomHoro sapa. HW3otonsl. PaanoakTuBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX IEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MacCOBOTO YHUCEN.
DHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchbl W 3HEpruu. Peaknuwu CUHTE3a U
nenenud saep. Ucrounuku sHeprun ConHIa U 3BE3I.

SAnepnas sHepreruka. JleMCTBHUS paauOAKTHUBHBIX HW3IYYECHHUM Ha IKUBbBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOmOpoOJa.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTumka MOHU3UPYIOMINX U3TyUCHUI.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaGnroneHue CruloNIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIYYCHHUS.

2. UccnenoBanue TpPEKOB: M3MEPEHUE SHEPIUHM YACTULIBI 110 TOPMO3HOMY

nytu (1o poTtorpadusim).

3. M3mepeHue paaroakTUBHOIO (oHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENBEHO--00001IAOLINI MOy b IPEIHA3HAYEH JJIsl CUCTEMATU3alUN
U 0000mEeHWS TPEIMETHOTO  COACP)KaHWSIT W OMbITa  JCATEIHHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHHH BCEro Kypca (PM3HMKH, a TAKXKE JJI MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHY 10 (Qu3uKe Ui OOydaroluxcs,
BBIOPABIIIUX ATOT yUEOHBIHN MpeIMeT.

[Tpu M3y4eHUn AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUABI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEUMBACTCS JOCTHKEHHE MPEAMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oO0y4yeHHs, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOJOB HCCIEHOBaHUSA



SBJICHUM TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUAMH OOBACHATH (PU3Mdeckue
SABJICHUS, TPUMEHSA IIOJIydYEHHbIE 3HAHMWS, pelarh 3aJadyd, B TOM YUCIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMATBEHO ACATEIBHOCTHBIA XapaKTep JaHHOTO pa3lesia peain3yercs
32 CY€T TOro, 9YTO OOydYarIHecs BBITOMHSIIOT 33JaHus, B KOTOPHIX UM
IpeJ1araeTes:
HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHSTH
(dbu3nYecKue SBJICHUS B OKPY KalOIlel MPUPOE U MOBCEIHEBHOM KU3HU,
WCITOJI30BaTh HAYYHBIC METOJIBI MCCIICOBAHUS (PU3HMUCCKUX SBJICHUN, B TOM
YHUCIIE I MPOBEPKU TUIIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAyYHbIE OCHOBBI HamOOJEe BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTMH, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenune pu3uku Ha ypoBHE OCHOBHOI'O O0ILEro o0pa3oBaHMs HAIpPaBICHO

Ha JIOCTIKCHHUE JTUIYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaTOB.

B pesynbrare u3ydenust GU3NKKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuaromierocst 0ynyt copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThHI B
YJacTH:

1) maTpMoTH4YEeCKOro BOCIMTAHUA:

— IPOSIBIICHHE MHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN
busznuecKoil HayKu;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTUYECKHX TPOOJIEM, CBA3aHHBIX C TMPAKTUYECKUM TPUMEHEHHUEM
JTOCTH)KEHUM (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX MNPHUHIIUIIOB B JACSATEIbHOCTH
YYEHOTO;

3) 3¢TeTUYeCKOr0 BOCIIUTAHUS:

— BOCHPUSITUE ACTETUUECKUX KauyeCTB (PU3MYECKONW HAyKH: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHWE IICHHOCTH (U3NYECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWMH, BAXKHEHIIEH COCTaBIIAIOLIEH
KYJbTYPBHI,

— pa3BUTHE HAay4YHOU JHO0O3HATEIBLHOCTH, MHTEpPEca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYpPbl  3A0POBbSI H  3MOLHMOHAJBHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKH3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU TPaBWJI OE€30MacHOTO TOBEACHHS Ha
TPaHCIIOPTE, HA J0POrax, ¢ 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpPYJOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMupoBaHHOCTh HaBbIKa peQIIEKCUU, NPHU3HAHWE CBOEro IpaBa Ha
OIIMUOKY U TAKOT'O ke MpaBa y APYroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

— AKTUBHO€ Yy4YacTH€ B PEIICHUM MPAKTHUYECKUX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3aldd, Topoja, Kpas) TEXHOJIOTMYECKOW U



COITMAJILHOM HAIPAaBIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY M3YyUCHUIO MPOdecCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMS HA NMPUMEHEHHE (PUBMYECKUX 3HAHUU IS pelieHus 3a7ady B
obylacTh OKpy’Karoled cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OICHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeJibl;

e — OCO3HaHHWE TJI00aILHOTO XapakTepa JKOJOTHYECKUX MpoOjieM M IMyTed X
pelieHus;

e 8) agmanTanmuu K HU3MEHSIOIIMMCS YCJOBHSAM COLUAIBHON W NPHPOTHOMI
cpeasbl:

e — TMOTPEOHOCTh BO B3aMMOJICHCTBUM TIPU BBITIOJHEHUHU HCCIICAOBAHUN M
POEKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
IPYTHX;

e — TIOBBIIICHHWE YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHUUYECKYIO
NESTEIbHOCTD;

e — MOTPEOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHHH, B TOM YHCIIe (POPMYITHPOBATH
UJIEH, TIOHATHSI, TUTIOTE3hI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHME JIe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00JIaCTH
bu3uKY;

e — IUTAHUPOBAHWE CBOETO PAa3BUTHS B NPHOOPETEHHH HOBBIX (HU3NUYECKUX
3HAHUM;

e — CTPEMJICHUE aHAJIM3UPOBATH U BBISBISATH B3AaUMOCBSI3U MPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUN;

e — OIICHKAa CBOUX JICUCTBHM C Y4€TOM BIMSHUS Ha OKPYXKAIOUIYIO CpEay,
BO3MOJKHBIX TJIOOAJTBHBIX TIOCJICICTBUH.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl MO (M3HKE HA YPOBHE OCHOBHOTO
obmero odpa3zoBanus y oOydarorierocs 0yayT chopMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE TO3HABATEILHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCAIbHbIC  Y4COHBIE  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaJIbHbIC yUeOHbBIC ICHCTBHUSI.

ITo3naBaTebHBIE YHuUBEpPCAJIbHBIC yqeﬁﬂme IleﬁCTBHSI

ba3oBble JJjoruyeckue JAelicTBUA:



BBISIBIISITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPHU3HAKH OOBEKTOB
(s1BICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIJIS
00001I1eHNS ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B pACCMAaTPUBACMBIX (haKTax,
JAHHBIX U HAOJIOCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIISITh MPUYMHHO--CJICICTBEHHBIC CBSI3U TPH HM3yYE€HUU (PU3NYECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTIaTh BHIBOJABI C MCIOJIb30BAHUEM JCTYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYHH;

CaMOCTOSITENIbHO BBIOMpaTh CMoco0 pelleHus ydeOHol (u3nyeckomn
3aaun (CpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIIEHUS, BHIOOp Hamboliee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBareibCKHe JeiiCTBUS:

HCTIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUA HHCTPYMEHT NTIO3HAHMS,
MIPOBOAUTH IO CAMOCTOSITEIIBHO COCTABJIEHHOMY IUJIAHY OIIBIT, HECIIOKHBIN
(bU3NYECKU DKCIEPUMEHT, HEOONBINOE HCClIeA0OBaHuEe (PU3UUECKOTO
SIBJICHUSI;

OIICHMBAaTh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICOBAHUS UJI SKCIIEPUMEHTA;

CaMOCTOATENIbHO (hOPMYJIMPOBaTh OOOOIICHUS U BBIBOJIBI 110 pPe3yjibTaTaM
MPOBEAEHHOT0 HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXXHOE JaJbHEWIIEe pa3BUTHE (DUINICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHUS 00 WX Pa3BUTHUU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nnpopmanueii:

IIPUMEHSTDH PA3JINYHBIE METOJbI, UHCTPYMEHTHI U 3alPOCHI NIPU MOUCKE U
orOope MH(MOPMALUK WM JAHHBIX C YYETOM MPEIJIOKEHHOUW y4eOHOM
¢duznueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM IMPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJIbHYIO (OpMYy  MpEACTABICHUS
uHbOpMAIlMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOKHBIMU
CcXeMaMu, IuarpaMmmMaMu, HHOUM rpaduKoi U uX KOMOMHAIIUSIMHU.

KoMMyHMKaTHBHBIE YHHBeEPCAJIbHbIE YYeOHbIe 1eCTBUA:

B X0 OOCYXIEHUS Y4eOHOTOo Marepuana, pe3yJbTaToB JIa00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh HJCH, HAICICHHBIE HAa PEIICHHWE 3aJaud W TOAJCpKAHUE
0J1aroxenaTeIbHOCTH OOIICHUS,



COIIOCTaBJISITh CBOM CYXKIEHHS C CYXICHHSIMU JAPYTUX YYAaCTHUKOB
auanora, 0OHapyKHUBaTh pa3INune U CXOACTBO MO3UIIH;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABIISATH PE3YIBTATHI BHIIOJTHEHHOTO (PU3UYECKOTO OIIBITA
(9KCIIepUMEHTA, UCCIICAOBAHUS, TPOCKTA);

NOHMMAaTh W WCIOJB30BaTh  NpPEUMyIIeCTBa  KOMAaHTHOW |
UHIMBUIYATbHON pabOThl MpPH PpEHIeHHH KOHKPETHOW (uU3HUecKoid
poOIeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JIESTEILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PpAacIpeNieNiaTh pOJiH, OOCYXAaTh MpPOIECCH W
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;
BBITOJIHATH CBOIO YacTh PabOTHI, JOCTUrasi KAUeCTBEHHOTO pe3ybTara 1o
CBOEMY HANpAaBICHUIO W KOOPIAWHUPYS CBOU JEUCTBHUS C JPYTHMHU
YJIeHAMH KOMaH/IbI;

OLICHUBATh KAa4e€CTBO CBOETO BKJIaZa B OOMIMKA MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBHO CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

PeI‘yJIHTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

BBISIBJISATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEOYIOIINX
JUTsl petieHust (PU3NYEeCKUX 3HAHUM;

OPHUEHTHPOBATbCA B  PA3IUYHBIX MOJAXOJAaX MPHUHATHS  PELICHUH
(MHOUMBUOYaJbHOE, NMPUHATHE PEIIEHUs B TpyNIe, NPUHATHE pELICHUN
rpynmoin);

CaMOCTOSITENIbHO COCTABIISITh AITOPUTM PEIICHUs (PU3NIECKON 3a1a9u WK
IUTaHAa MCCIIEJOBAHUSA C Y4YETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHTHI PEILCHUI;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJH), MOIUOHAJIbLHBbIN HHTE/JIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYaIlMU U TIpeAJiarath jiaH €€ U3MEHEHUS;
OOBACHATh TPUYMHBI  JIOCTHOXKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSTeIbHOCTH, JaBaTh OIICHKY MPHUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTH (B TOM YHCIIE B XOJ BBIMIOJHEHUS
(GU3MYECKOTO  HCCIIEIOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSTEILCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTAaHOBIICHHBIX OIIHOOK,
BO3ZHUKIINX TPYTHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTAaTa LIEIU U YCIOBUSIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJlOBEKa B XOJ€ CIopa WM JAUCKYCCUHU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYroro;



MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpPU pelieHUur (PU3NYECKUX 3a/1a4 UIu
B YTBEPXKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce NpeAMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCST YMEHUM:

UCIIONB30BAaTh  MOHATHS:  (PU3MYECKHE U XUMHYECKHE  SIBICHUS,
HaAOJIIOJIEHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, COUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BelecTBa (TBEpHOE,
KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JBUKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEHHOE), TPAECKTOpHUs, PaBHOACHCTBYIOIIAS
cuna,  nedopmarus  (ympyras, — IUIacTH4YecKasi),  HEBECOMOCTD,
COOOIIAIONTUECS COCY/IBI;

pasznuyath sBieHUs (auddy3us, TEMIOBOE IBUKEHHE YACTHI] BEILECTBA,
pPaBHOMEpPHOE  JBW)KEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HWHEpUUs,
B3aUMOJICHUCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalllCHUsI, TepeAada MAaBJICHUS TBEPABIMH TENaMH, XUIKOCTAMU U
rasamy, arMocepHoe JaBJ€HHME, IUIAaBaHWE Tel, MpPEeBpallCHUs
MEXaHUYECKOM SHEPruu) Mo ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOLIUX TaHHOE (PU3UUECKOE SIBJICHUE;
pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (PU3MYECKUX SBJIECHUN B
OKpY)XaloIlleM MHpE, B TOM YHCIEC (PU3NYECKUE SIBICHUS B IPHUPOAE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMH B >KMBOM M HEXKUBOU
OpUpOAE, ACUCTBUE CHUJIBI TPEHHUS B MPUPOJAE U TEXHUKE, BIHUSHUE
aTMoc(epHOro JaBiIeHUS Ha >KMBOW OpraHU3M, IUIABaHHE PBIO, PHIYaru B
TeJe YeJIOBEeKa, IPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3aJady B y4eOHYIO,
BBIJIEJISITh CYILIIECTBEHHbBIE CBOWCTBA (IPU3HAKHN) (PU3UUECKUX SBICHU;
ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMS, UCIIONIb3YS
¢dbuznyeckre BEIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWila TPEeHMs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKUBAIOIIAsl CHUJIa, MEXaHUYecKass paboTa, MOIIHOCTb, IJIEUYO CHIIBI,
MOMEHT CHJBI, KOI()QHUIMEHT TOJE3HOTO JACWCTBUS MEXaHH3MOB,
KMHETHYECKas M NOTEHIMAIbHAsl SHEPIUs), MPHU OMNHCAHUM MPABUIIBHO
TPaKkTOBaTh  (PU3MYECKUI  CMBICH  HUCIOJIB3YEMbIX  BEJIMYMH, HX
0003HaYeHMsI W €IUMHULBl (U3NYECKUX BEIUYMH, HAXOAUThb (OPMYIIbI,
CBS3BIBAIOILIME JAaHHYIO (PU3UYECKYIO0 BEJIUUYMHY C JPYTMMH BEIMYMHAMH,
CTPOUTH IPAPUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;



XapaKTepu30BaTh CBOWCTBA TeJl, (U3UYECKUE SBJICHUS M MPOIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOKEHUs CU (BIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0yoka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUS MEXAHUYECKOU
DHEPruM, MpPH OSTOM JaBaTh CJIOBECHYIO (OPMYJIHpPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHl U CBOWCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallud IPAKTUKO-OPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh IPUYUHHO--CJIEACTBEHHBIE CBSA3HM, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3NYECKHUX
SIBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJIy4eHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MpPU MOMOIIU
(U3UYECKUX METOJIOB, B OITUCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
npeanojoxenue  (Tumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJIYYeHHBIM pe3yJbTaT, HAXOAWTh OIMMOKM B XOJE OIBITA, JENaTh
BBIBO/JIBI T10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMNBITBI IO HAOMIOACHHIO (U3UYECKUX SBJICHHA WIU
buznyecKux CBOIICTB TEJI: dbopmynpoBaTh MIPOBEPSIEMBIEC
IPENO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy10BaHMs,
3aMUChIBaTh XOJ OIbITa U OPMYJIUPOBATH BHIBOBL;

BBITIOJIHATD MPSMBIE W3MEPEHUS PACCTOSHUSA, BPEMEHM, MACChl TEIa,
o0béMa, CHJIBI W TEMIIepaTypbl C HCIOJB30BAHUEM aHAJOTOBBIX H
U(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YyUETOM
3a/IaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHHUI;

POBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BEITUYHUHBI OT
IpPYrol € HCIOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHHM JBHKCHHUS TeENd, CHUJIbI
TPEHUSI CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN Te
Y HE3aBHUCUMOCTH CHJIBI TPEHHUSI OT IUIOLIAAA COMPUKOCHOBEHHUS TEJN, CUIIbI
YIPYTrOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKMBAIOIICH CHIIBI OT 00BEMa
MOTPYKEHHON YaCTU TeJla U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Tela, OT TIIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAaHUM  y4EOHOTO HCCIEeNOBaHMUSA, COOMpaTh YCTaHOBKY H
BBITIOJIHATh W3MEPEHHUs, CIelys NpPeUIOKEHHOMY IUIaHy, (UKCHpOBAThH
pe3yabTaThl TMOJTYYEHHOW 3aBHCHUMOCTH (DU3MUYECKUX BEIMYMH B BHUJIC
NPEIJIOKEHHBIX TaOnuil U TpaduKoOB, AENaTh BBIBOJBI MO pPe3yiIbTaTaM
UCCIICIOBAHMS;

POBOJIUTH KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEIHYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPJAOTO TeNa, CWJIa TPEHHS CKOJBKCHHS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWJIa, JICHCTBYyIOIIas  Ha
NOTPYXKEHHOE B KHUAKOCTH TENO, KOI(PPHUIMEHT MOJIE3HOTO0 AEHCTBUS
IPOCTBIX MEXaHWU3MOB), CIEAys TMPENJIOKEHHOW WHCTPYKLUUU: TIpH
BBITIOJIHEHUN HW3MEPEHUH CcOoOMpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOMN BEJIINYHHBI,

coOroAaTh MpaBujia TEXHUKNA 0€30MacHOCTH IpH padboTe ¢ 1a00paTOPHBIM
obopynoBaHUEM;

yKa3bpIBaTh MPUHIMIBLI IEHCTBUS NMPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIUECS COCyAbl, OapoMmerp,
phIYar, MoABMKHBINA M HEMOBM)KHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepU30BaTh MPHUHIUIBI  JIEHCTBHS W3YyYEHHBIX NPUOOPOB |
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
NOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHHA Ipecc,
MaHOMETp, BHICOTOMED, MOPITHEBOM HACOC, ApEOMET), UCTIONb3Ys 3HAHUS
0 cBoMcTBax (U3NYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpHUMEPHl  (HAXOAUTH  WHPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpalieHuu ¢ MpudbopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS W COOIIOACHHS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIIEH Cpee;

OCYILECTBJIATh OTOOpP MCTOYHUKOB HHPopmauuu B HHTepHeTe B
COOTBETCTBUU C 33JaHHBIM ITOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TYTEM CpaBHEHUS pPa3IMYHBIX HMCTOYHUKOB BBIIEISATH
uHPOpMAIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOMKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 3aaHIi HAyYHO--MIOMYJISIPHYIO
auTepartypy  (pU3MUecKOoro - coaepiKaHus, CIPaBOYHbIE MaTepUalbl,
pecypcsl ceti IHTepHET, BIafeTh MpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeodpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHhMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIK (PU3UIECKOTO COACPKAHUSA, B TOM



yucie MyOJUYHO JeNlaTh KpaTKUE COOOLIECHUS O pe3yJbTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEJIOBaHUM, MNpPU H3TOM TIPaMOTHO HCIIOJIb30BATh
U3YYEHHBbI TOHATUHHBIN anmapaT Kypca (U3MKH, COINpPOBOXAAThH
BBICTYIUIEHUE MTPE3EHTALIAEH;

IpPU BBINOJHEHUU YYEOHBIX IPOEKTOB M HCCIECIOBAHUN pacHpelesiTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/Jayami,
CIEIWTHh 3a BBINOJIHEHUEM IIJJaHA JCHCTBUM, aJE€KBaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JEATENBHOCTh  TPYNIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YYUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHiy 00yuenus B 8 kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHHUIA:

MCIOJI30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSTHUS BEILIECTBA, KPUCTAUIMYECKHUE U
amop(HBIC Tena, HACBHIMICHHBIM W HEHACHIIIEHHBIM TMap, BIAXHOCTH
BO3/lyXa, TeMIleparypa, BHYTPECHHSAS DSHEPTUs, TEIJOBOW JBUTaTENb,
AJIEMEHTAPHBIA JIEKTPUUYECKUM 3apsl, JIIEKTPUYECKOE T0JIE, TPOBOJIHUKHU
U JIUDJICKTPUKH, TTIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;
paszinuath SBJICHUS (TETUIOBOE pacUIMpEeHUE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHUE, KANWUIAPHBIE SIBIICHUS, WCHAPEHUE,
KOHJICHCAIWs, TUIaBJICHUE, KpUCTaJUIM3amus (OTBEpJieBaHUE), KHUIICHHE,
Terjonepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHS, U3JIyYEHHUE),
ANEKTPU3ALMS TEJ, B3aUMOJICHUCTBUE 3aAPSIOB, NCHUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIUSA)
[0 ONHUCAHUI0O HUX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NUECKUX  SIBICHUU B
OKpYy’XXalollleM MHUpE, B TOM uuclie (PU3MUEeCKue SIBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSXKEHHWE W KANWJUISIPHBIC SIBJICHUA B IPUPOJE,
KpUCTaJUIbl B mOpuponae, wuziaydeHue CosiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJIEKTPHUECKHE
sIBJICHUS B aTtMocdepe, JIEKTPUYECTBO KUBBIX OpPraHW3MOB, MarHUTHOE
nojie 3emuu, Jpedd MorOCOB, pOJb MArHUTHOTO MOJISI JJis KWU3HU Ha
3emJie, OJISIPHOE CUSAHUE, TPU TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUM;

ONUCHIBATh U3YYEHHBIE CBOMCTBA Tel U (DU3UUYECKUE SIBIICHUS, UCTIOIB3YS
¢dbu3nyecKkre BEIUUYMHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPIUsi, KOJIUYECTBO
TEIUIOTHI, yJeJIbHAS TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsA TEIIOTa



IUIaBJICHUS, yJelbHAsg TEIIoTa NapooOpa3oBaHUs, ylAelbHAs TeIuioTa
CropaHusi TOIUIMBA, KOY(PPUIMEHT TOJIE3HOTO JIEUCTBUS TEIIOBOM
MAalllMHbI, OTHOCUTEIbHAS BIIAXKHOCTb BO3/lyXa, AJIEKTPUUYECKUU 3apsi,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBIIEHHUE IPOBOJAHUKA,
yIeIbHOE  COMpPOTHBICHHWE  BemlecTBa, paboTta ©W  MOIIHOCTH
NEKTPUYECKOTO  TOKAa), TPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIWYUH, 0003HAUEHUS U EIUHUIIBI
buU3nYeCcKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIUE JaHHYIO
GU3UYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH TpaduKH
W3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITNUNH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M MPOIECCHI,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEeOopuu
CTPOEHHUS BEIIECTBA, MPUHILMI CYNEPHNO3ULMHU MMOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiaa, 3akoH OMa 1711 yyacTKa LEenu, 3aKOH
Jxoyns—JleHna, 3aKkOH COXpaHEHMSI JHEPrHHM, TIpU OSTOM JaBaTh
CJIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKEHUE;

OOBSACHATH (U3MYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOTHYeCKUux
IaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUH,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pelar pacu€THhlE 3aJadyd B 2—3 JCWUCTBUS, HCIOJIB3YsS 3aKOHBI U
dbopMmyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBHUSI 3a/lauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX Il pelIeHHs] 3aJady, BbIOUpATh 3aKOHBI H  (OPMYIIbI,
HEOOXOaUMBbIe i €€ pelieHus, MPOBOAWTH pPacu€Thl W CpPAaBHUBATH
MOJIYYCHHOE 3HAUYCHHE (PU3NUECKON BETUIMHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJ0B, HCIIONL3Ysl OMHCAHUE HCCIEIOBAHUSA, BBIACIATH
MPOBEPSEMOE MPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBENICHUSI HCCIIEIOBAHUS, AEJIaTh BHIBOIBI,

NPOBOAUTL OMBITHI 1O HAOMIOJAECHUIO (U3UYECKUX SIBICHUW WIIU
(bu3MYeCcKUX CBOMCTB Tel (KanWUISIPHBIC SIBJICHUS, 3aBUCUMOCTbD J1aBJICHHUSI
BO3/lyXa OT ero o0bEMa, TeMIEpaTypbl, CKOPOCTU MPOIlecca OCThIBAHUS U
HarpeBaHusi TMPU M3IYYCHUH OT IIBETa H3JIydaromed (Moronaroiei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUSI BOJBI OT TeMIEpPaTypbl KUIKOCTU U
IJIOIAaAA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl W B3aUMOJEHUCTBUE
ANEKTPUYECKUX 3apslIOB, B3aWMOJICWCTBUE IOCTOSHHBIX MAarHUTOB,



BHU3yallM3allMsl MarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO MOJI Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWUTA,
CBOMCTBa 3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIMpOBATH
pOBEpsiEeMbIC MPEATOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, OMKUCHIBAThH XO/1 OTIBITA H (POPMYITHUPOBATH BHIBOJIBL;
BBIIOJIHATh  NpsAMBIE  H3MEPEHHMS  TEMIEPATYpbl,  OTHOCHUTEJIBHOMN
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOHKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOW (PM3HYECKON BETUYHHBI OT
Opyrol ¢  UCHOJb30BAaHUEM TNPSAMBIX HM3MEPEHUN  (3aBUCHMOCTD
CONPOTHUBIICHUSI IPOBOJHHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYEHMS U YAEIBbHOTO COMPOTUBIIEHUS BEIIECTBA NPOBOJHUKA, CHIIbI TOKA,
UAYLIEro 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IMPOBOJHHKE,
UCCJIEOBAHUE IOCJIEAOBATENIBHOIO W IAPAJUIEIBHOTO  COEAUHEHUH
IPOBOJHUKOB): IUIAHUPOBATh HCCIEJOBaHUE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh WM3MEPEHUS, CJenysl MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUL M TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIIEOBAHUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yAelibHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIENysl MPEIJIOKEHHON HWHCTPYKLHH, U
BBIYHCIIATh 3HAUCHUE BEJIMYHHBI;

co0roAaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MNPUHLUIBI JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUCaHud (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpMETD,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW DHEPIUHU, DIEKTPOOCBETUTEIIBHBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IEKTPUUECKUE
PEIOXPAHUTEIH, HNEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBaxX (PM3MUECKUX SIBICHUN U HEOOXOIUMBIC
(uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npudOpel MO CXEMaM M CXEMaTUYHbIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTaTEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX



IETe ¢ Mocie0BaTeIbHBIM U MapajlIeIbHBIM COSIUHEHUEM JJIEMEHTOB,
pazimyasi yeJI0OBHBIE 0003HAUCHUSI DJIEMEHTOB AJICKTPUUYSCKUX IeTIeH;
NPUBOJIUTL  MpUMEphl  (HaXOAuTh  HMHPOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIL30BaHMs (U3MYECKUX 3HAHWNW B TIOBCEIHEBHOM
KU3HH JJIs oOecTiedueHrsi 0€30MacHOCTH MPU OOpaIeHuH ¢ MpuoopaMu 1
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3J0pPOBbS U COOIIOJCHUS
HOPM KOJIOTHUYECKOTO TTOBE/ICHUS B OKPY KalOIIeH cperie;

OCYIIECTBIATh TMOWUCK WHGOpMAIMU  (HU3UIECKOTO COACp)KAHUS B
WNuTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUH © TyTEM CpPaBHCHHS
JOTIOTHUTEHHBIX ~ MCTOYHUKOB  BBIACIATH  MHGOPMAIHIO, KOTOpas
SIBJISIETCS IPOTUBOPEYMBON UITH MOXKET OBITh HEOCTOBEPHOMT;
HCIIOJIb30BaTh MPH BBIMOJHEHUH YYCOHBIX 3aJlaHU HAYyYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3HUECKOTO COIEpkKaHHWS, CIPABOYHBIC MaTepUaIbl,
pecypchl cetn MIHTEpHET, BlIageTh MpuéMaMu KOHCIICKTUPOBAHUS TEKCTA,
npeodpazoBaHus ”HHOPMAIIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHBIC IHUCBMEHHBIE M KpaTKHE YCTHBIE COOOIICHMS,
0000mass wHpOpMAMI0 W3 HECKOJIBKMX HCTOYHUKOB (PU3HYECKOTO
ColepXaHus, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTATHI
MIPOCKTHOW WJTM WCCIICIOBATEIBCKON JESITEIBHOCTH, TIPU dTOM T'PaMOTHO
WCIIOJB30BaTh M3YYCHHBIM TMOHATHHHBIN ammapar Kypca (U3HKH,
COIIPOBO’K/IaTh BBICTYIUICHUE TIPE3CHTAIUEH;

IPU  BBITIOJTHEHWHW YYEOHBIX TIPOEKTOB M HWCCICIOBAHUN (DU3UICCKUX
MPOIIECCOB pacHpenessiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUU C
IIOCTaBJIEHHBIMU 3aJavYaMHM, CICIUTH 3a BBLIIIOJHEHUEM IUIaHA JEHCTBUHA U
KOPPEKTHPOBATh €ro, aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJajJ B
JeATEeIIbHOCTh TPYIIIbI, BRICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHIL.

K xoHiy 00yuenus B 9 kjacce npeIMEeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHHUIA:

UCIIOJB30BaTh MOHATHUSA: CUCTeMa OTCY€Ta, MaTepUalibHasi TOYKa,
TPaeKTOPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXXKEHUS, Aedhopmalius
(ympyrasi, miaacThueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIO,
HEHTP TsHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUsI U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPBI MCITYCKaHUS M TIOTJIOMEHNUs, anbda-, 0eTa- 1 TaMMa-u3IydcHUs,
W30TOIIbI, SiFIEpHAsi SHEPTETHKA,



pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBIKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBUXKEHUE, CBOOOJHOE
NaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE MBIDKCHHE, KOJIeOATeIhbHOE ABMKEHHUE (3aTyXaronue u
BBEIHYKJICHHBIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOC IBMIKEHUE, OTPAKEHUE
3ByKa, NPSIMOJIMHENHOE PAaCHpPOCTPAHECHHE, OTPAKEHUE U NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOro cBeTa B
CIIEKTP M  CJIOKEHUE CIEKTpPaJbHBIX IIBETOB, JHUCIEPCHUSI CBETA,
€CTEeCTBEHHAs PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3JIyYEHUS ) M0 ONMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpyXXaroleMm Mupe (B TOM uucie (U3UYECKHUE SIBJICHUS B TPHUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE Tu1aHeT COJIHEUHOUW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPHUITHUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, LBETa Tel,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(hHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, ©CTeCTBEHHBIN
paaMOaKTUBHBEIN (OH, KOCMUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEpAJOB, JICMCTBUE PAAUOAKTUBHBIX W3IyYEHUNA Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

ONUCHIBATh U3YYCHHBIEC CBOMCTBA Tel U (U3UUYECKUE SIBIICHUS, UCTIOIB3YS
dbu3nueckue BENUYUHBI (CpElHSIsI MU MTHOBEHHAs CKOPOCTh Teja MpH
HEPAaBHOMEPHOM JBWKEHUHU, YCKOPEHHE, IMEPEMEIIECHHUE, IMyTh, YIJIOBas
CKOpPOCTbh, CHJIa TpPEHUS, CHJIa YNPYrOCTH, CUJIA TSHKECTH, YCKOpPEHUE
CBOOOJHOTO TMajJcHUs, BEC Tejla, HUMITYJIbC Tejla, HUMIYJIbC CHUJIbI,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPIusl Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHAIbHAS SHEPrUsl CHKATOU
NPYKUHBbI, KUHETUYECKass DJHEPrus, IIOJIHAs MEXaHW4yecKash DSHEprus,
NEepUOoJ U 4acToTa KoJeOaHu, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIIOMJICHUS CPEbl), MPU OMUCAHUU
NPaBUJILHO TPAKTOBaTh (UBUYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HauUeHUS W EAUHMIIBI (PU3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUMYMHAMH,
CTPOUTH TPaPUKKU U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Yys 3aKOH COXPAHEHMsI DHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



IPUHIUI CYNEPIO3UIMU CWJI, INPUHLMUII OTHOCHUTEJIbHOCTH ['anmnes,
3aK0Hbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO M MacCOBOTO YHCEI
IpU SIIEPHBIX pEakUuusax, NPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalllii IPAaKTUKO-OPHUEHTUPOBAHHOI'O XapaKTepa: BBISBIAThH
NPUYUHHO--CIICICTBEHHBIC  CBS3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPON Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3a7add (Omuparomuecs Ha cucteMy u3  2-3
YPaBHEHHUI), UCTIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHajIM3a YCIOBUS 3aJlayd 3allMChIBaTh KpaTKOE
YCIIOBHE, BBISBIISATh HEJOCTAIOUIME WJIM W30BITOYHBIE JaHHbBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELEHUS, IPOBOJUThH PACUETHI U
OLICHMBATh  PEAIUCTUYHOCTh IMOJYYEHHOTO 3HA4YeHUs (PU3NYECKOU
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MpPU MOMOIIU
(U3HYECKUX METOJOB, HCIOJb3Yys OMHCAHUE HCCIECIO0BAaHUSA, BbIACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTH IOpsIKa
IIPOBEICHMSI  UCCJIENOBAHMS, JEJIaThb  BBIBOJABI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U ONBITOB;

IPOBOJUTH OMNBITBI IO HAOMIOACHHIO (U3UYECKUX SBJICHHA WIU
(du3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HprloToHa, 3akoHa
COXpAaHEHHUs SHEPruM, 3aBUCUMOCTb MEpHoAa KOJEOAHWW MpPYKUHHOTO
MasTHHKA OT MaccChl Ipy3a M JKECTKOCTH IPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)K€HUs IpenMera B coOuparomien
JUH3€e, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITEJIbBHO ~ COOMpaTh YCTAaHOBKY U3 M30BITOUHOro Habopa
o0opy/lOBaHUsA, OMUCHIBATH XOJ ONBITa H  €ro  pPe3yibTaThl,
GbopMyIUpOBATH BBIBO/IHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onperenss
CpeHee 3Ha4yeHHEe U3MepsieMOM BeIUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomield JUH3bI), OOOCHOBBIBATH BBIOOpP CHocoba H3MEPEHUS
(M3MEpUTENHHOTO TPUOOpPA);

IPOBOJUTH HCCIIEOBAHUWE 3aBUCHUMOCTEH (PU3MYECKMX BEIUYHH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHM (3aBUCUMOCTH IYyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM J[IB)KEHUM 0€3 HayalbHON CKOPOCTH, IEpUoAa
KoJIe0aHUN MaTeMaTH4eCKOro MasiTHUKa OT JJIMHBl HUTH, 3aBUCHMOCTH
yria OTpak€HUs CBETa OT yrja MaJeHUs U yria MpeIoMJIeHHs] OT yria
NaJeHNs): [UIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKoOB, AeIaTh BBIBOJbI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUsl (U3NUYECKUX BEIUYUH (CpEeIHAS
CKOPOCTh M YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JBHKEHUH,
YCKOpEHHEe CBOOOIHOTO TMaJieHUs, KECTKOCTh MPYXKHUHBI, KOAPQPUIIUEHT
TPEHUsI CKOJIBKEHMs, MEXaHHYecKas pabdoTa M MOIIHOCTb, 4acToTa U
nepuoa KojeOaHMM MaTeMaTHYecKoro W TPYKMHHOTO MasiTHUKOB,
OTNTHYECKass Cuja coOuparomiell JHH3bI, PaTUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANTbHYIO YCTAaHOBKY WU
BBITNOJHATh U3MEPEHUS, CIENysI NPEII0OKEHHON MHCTPYKIMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U AaHAJM3UPOBATH MOIYYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOroAaTh MpaBujia TEXHUKUA 0€30MacHOCTH IpH paboTe ¢ 1a00paTOPHBIM
obopymoBaHUEM;

pas3nuyaTh OCHOBHBIE IPU3HAKW M3YUYEHHBIX (U3NYECKUX MOJAENEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOUYEUHBIH HCTOUYHUK
CBeTa, Jy4, TOHKas JHH3a, TUIAHETapHas MOJENb aToMa, HYKIOHHAS
MOJIeJIb ATOMHOTO S/IpPa;

XapaKTepu30BaTh TMPUHIMUIBI JCWCTBUS UW3YYCHHBIX TPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHMCAHHUA (B TOM YHUCIE:
CHOUIOMETp, JaTUMKH IOJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, TMepHuckom, ¢GoToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIM, JO3UMETp, Kamepa Bumbcona), uCmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXonumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHUYHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
IpU PEIICHWH Yy4eOHO--MPAKTUYECKUX 3a/]ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHMI B IJIOCKOM 3€pKajie U COOMpAIOLIEH JIMH3E;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HHGOpPMALMIO O  [pPUMEPaXx)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHWNA B TOBCETHEBHOM
KU3HU 111 oOecrieyeHus: 0€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJCHMSI B OKPY KaIOIIEH Cpee;



OCYIIECTBIISAITh MOMCK HHpoOpMauu (U3NYECKOTO COJEp)KaHUs B
HHTepHeTe, caMoCTOATENbHO (HOPMYIIUPYsI MOMCKOBBINA 3a1poc, HaXOAUTh
NYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyYEHHON MHPOpMAIMM Ha OCHOBE
MMEIOIINXCS 3HAHUIN U TIONOJHUTEIbHBIX HCTOYHHUKOB,;

UCITIOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUIl HAyYHO--NOMYJISIPHYIO
JaUTepaTypy  (pU3MYECKOro COAEpXaHMs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cetu MIHTEpHET, BiIaieTh MPUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpMAIlMKM W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpkKaHMUS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON MM HCCIIEI0BATENbCKON
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapatr HU3y4aeMoro pasjena (U3UKA U CONPOBOKIATh
BBICTYIUICHUE TIpe3eHTAIMell ¢ y4ETOM OCOOCHHOCTEH ayauTOpUHU
CBEpPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbnbie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3uka u e€ posib B NO3HAHUHM OKPY KAI0IIEro MUpa

1.1 dusuka - Hayka o IpuUpoJie 2 Bubmiorexa LIOK
’ YK PHpoZ https://m.edsoo.ru/7f416194
1.2 duznueckre BEINYNHBI 2 1 Brbmaorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAaYYHBIN METO/] IO3HAHUS 2 1 bubmorexa LIOK
' ya A https://m.edsoo.ru/7f416194
Uroro no pazaeny 6

Pasnen 2. [lepBoHayanbHbIe CBeJAeHUS 0 CTPOCHNH BelleCTBA

2.1 CTpoeHUe BelIeCcTBa 1 bubmorexa LIOK
’ p m https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII ) 1 bu6mmoreka [IOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEIECTBA 2
P H https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. [IBu:kenne u B3auMojieiicTBae TeJl
3.1 Mexanunueckoe OBMKEHHE 3 bubmorexa LIOK

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

3.2 Huepuus, macca, IIIOTHOCTh 4 1 bubmuotexa [JOK




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

bu6nunoreka [IOK

33 Crna. Bugpt cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPIBIMU 3 bubnmnoreka [JOK
’ TEIaMH, )KUOKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.2 JaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6nunoreka [IOK
4.3 ATmocheproe naserme 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE KUKOCTH U Ta3a HA OTPYKEHHOE 7 3 bubanoreka [JOK
’ B HHX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGoTa n MoIHOCTH. JHEpPrus
bu6nuoreka [IOK
51 Pabora u momsoCTs 3 ! https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
32 Hpoctbie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
. 1
33 Mexanmuteckas sHepris 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P Konrpoabnbie IIpakruyeckue (udpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenioBble siBeHUsI
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 bubmmorexa LHOK
’ p B https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
. 1
1.2 Teruossie mpoeccet 21 > https://m.edsoo.ru/7f4181ce
Uroro mo pazaeny 28
Pa3nes 2. DiiekTpuyecKkne 1 MATHUTHBIC SIBJICHUS
21 DneKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tela 7 | bubnmnoreka [JOK
’ W UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK 20 1 7 hitps://m.cdsoo.ru/Tf418 ] ce
bu6nmnoreka [JOK
. 1 1.
2.3 MartutHbie ApJIcHis 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 4
24 DCKTPOMATHHTHAS HEAYKUIHS https://m.edsoo.ru/7f4181ce
Uroro mo pazaeny 37
PesepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 3 14.5




9 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumMeHoBaHue pa3aeyoB H TeM mudpoBLIe
Ne ni/m P Konrpoabnbie IIpakruyeckue (udpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannueckue siBJIeHHS
L1 MexaHn4eCKOe JBMKCHUE U CIIOCOOKI €TI0 10 1 bu6nuoreka [JOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAUMOIEHCTRHE Ter https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
1.3 3 10 3
AKOMHBL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexanndeckue Koje0aHUs U BOJTHDI
bu6nuoreka [IOK
2.1 M
CXAHIHECKHE KONEOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
bu6nmnoreka [JOK
2.2 M .3 8 1 3
CXQHIICCKHE BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 3. 3HCKTp0MaFHHTHOC moJi€e U 3JICKTPOMArHUTHBIC BOJIHBI

31 DNIEeKTPOMarHuTHOE TOJIE U 6 ) bubnmnoreka [JOK
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nes 4. CBeToBble sIBJIEHUS

4.1 ‘ 3aKOHBI paclpOCTPAHEHUSI CBETA 6 2 bubnmnoreka [JOK




https://m.edsoo.ru/7f41a4a6

bu6nmnoreka [IOK
4.2
JIun3bl 1 onTHYeckue NpuOOpbI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 a3NIo)KeHe 0eJIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nea S. KBanToBbIe siBJICHHS
bu6mmoreka [IOK
5.1 Hcnyckanue u MOrIomeHue ¢BeTa aroMoM 4 1 hitps://m.cdsoo.rw/7f41 ada6
bu6mmoreka [IOK
52 (TpocHHE aTOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 SlnepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nea 6. [loBTopuTe/1bHO-00001IaI0IIM I MOYJIb
6.1 IToBTOpenue u 0000IIEHNE COIEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O MTPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

» ®uzuka: 7-i kiacc: 6a30BbIM ypoBeHb: yueOHuk, 7 kiacc/ [lepoimkun .M.,
WBanoB A.U., Axmmoneproe oOmiectBo «M3matensctBo «IIpocBemenuey
» Ousnka: 8-i kiacc: 6a30BbIM ypoBeHb: yueOHUK, 8 kiacc/ Ilepsimkun U.
M., UBanoB A. U., Akinoreproe obmiectBo «M3marensctBo «IIpocsemenue»
» Ousuka: 9-i kimacc: 6a30BbIN ypoBeHB: yueOHUK, 9 kimacce/ Ilepwimkuna U.
M., I'yrauk E. M., UBanoB A. U., [lerpoBa M. A., AKIIMOHEpHOE OOIIECTBO

«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

®wusuka. Peammzanus tpedoBanuii ®I'OC ocHoBHOro 001Iero 0Opa3oBaHUs:
Metoauueckoe mocoodue s yumtens / A. FO. Ilentun; mox pen. I'. C.
Kosanepoii. M.: ®I'BHY  «MHcTtuTyT cTpateruu pa3BUTHS OOpa3oBaHUs
PAO»,2022.53¢.:um.

Meroanueckue pekoMeHJauuu 10  (HOPMUPOBAHHIO  (YHKIIMOHATHHON
IPaMOTHOCTH OOydaromuxcs 5-9 KIAacCOB C HCIOJIb30BAHUEM OTKPBITOTO
Oanka 3amaHuii Ha 1UUGPOBOM MiIaTopmMe MO IIECTH HAMPABICHUSIM
(YHKIMOHATBFHOM TPaMOTHOCTU B YYEOHOM TMpollecce W i MPOBEACHUS
BHYTPHUIIKOJIBHOTO ~ MOHUTOPUHIA dbopmupoBaHus  PYHKIIHMOHAIBHOM
rpamoTHOCTH oOyuatomuxcsi / mox pen. I. C. Kosanesoii. M: ®I'BHY

«HCcTUTYT CTpaterun pas3BuTusi obOpazoanusi PAOy», 2022. 360 c.

HUPPOBBIE OBPA30BATEJBHBIE PECYPCHI U PECYPCBI CETH
MHTEPHET

https://m.edsoo.ru/7f41837¢

https://resh.edu.ru/
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