MysununanabHoe 001eo0pa3oBaTesbHOE YUpekKAeHue
«Cpennss o0meodpasoBaTenbHas mKoaa Ne 70»

Kupogsckoro paiiona r. CaparoBa

«PaccMoTpeHo»

PykxoBoaurens ILHIMO
/Kyanosa A.B./

[IpoToxour Ne 1

oT «29» aBrycra 2023 1.

«CoriacoBaHo»

3aMecTHTeN b TUPEKTOPA T10

YBP

MOY «COII Ne 70»
/Ky3nenioBa M. A./

«30» aBrycra 2023 r.

«YTBepKAaI0»
Hupexrop MOY «COLI Ne
70»

/Kucenésa T.11./

[Tpuxa3z Ne 3
oT «01» centsiopsa 2023 ¢

PaccmoTtpeno Ha 3aceganumn
[Tenarornueckoro cosera
IIpoToxou Ne 1

oT «30» aBrycra 2023 r.

PABOYASA ITPOI'PAMMA

yueOHOoro npeamera «@usuka»

U1 oOydaromuxcs 7 - 9 KimaccoB

r. Caparos, 2023 rog




MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI, MPEACTaBICHHBIX B
OI'OC 000, a Takke c¢ yuéroM denepalibHOM pabdodeil MporpamMMel
BocnuTanus U Konnenuuu npenojgaBanusi yueOHoro npeameta « Dusukay.

Conepxanue mporpaMMbl 1Mo (GU3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHOM TI'PAMOTHOCTH OOYYAIOIIMXCS M OpPraHU3alUI0 MU3Y4YCHHS
bU3UKN Ha JEATeIbHOCTHOW OCHOBE. B mporpamme mo (u3uKe y4UTHIBAIOTCS
BO3MOXHOCTH yueOHOTO npeamera B peanuzainuu tpedboBannit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3yjibTaTaM OOy4eHHUs, a
TaK)K€ MEXKIIPEJAMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIer0 00pa30oBaHuUs.

[Iporpamma 10 (U3MKE YCTAaHABIMBAET pACIpEACIICHHE YYEOHOro
MaTepualia mo rojaMm oOy4yeHus (MO KiaccaM), MpejiaraeT ITPUMEPHYIO
MOCJEA0BATEILHOCTh HW3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHS
MPEAMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHarOIInXCsl.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbI0 OKa3aHUS METOIMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUH paboyell MporpaMMbl O YYEOHOMY IIPEIMETY.

dusnuka SBIAETCS CHUCTEMOOOPA3yIONIUM JUIsl €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TOCKOJIbKY (HU3NYECKHe 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHMHEH, OHOJOTHEH, acTpOHOMHUEH W
¢usndeckoil reorpadueii, BHOCUT BKJAJ B E€CTECTBEHHOHAYYHYIO KapTUHY
MHUpa, MpeAoCTaBiseT HauOosiee SCHbIE 00pa3lbl NPUMEHEHUS Hay4YHOIO

METOJa IIO3HaHUs, TO €CTh criocoba MMOJIYUCHUA JOCTOBCPHBIX 3HAHMUU O MHUPC.



Opna w3 rIaBHBIX 33/1a4 (U3HUECKOr0 00pa30BaHUsS B CTPYKType 0OIIero
o0pa3oBaHusl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTEpeca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usnkun Ha 0a30BOM ypOBHE TIPENAIOIAracT OBJAJACHHUC
CJIEIYIOIMMU KOMIETEHTHOCTAMHM, XapaKTePU3YIOIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETHUPOBATH JaHHBIE W  HMCIOJb30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA ISl TIOJyUYEHUSI BBIBOJIOB.

[enu wm3yueHuss (U3MKU HA YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
ompenencHsl B KoHrenmuu npenogaBanus ydeOHoOro mpeamera «DPusnka B
oOpasoBarenbHbIX opranuzanusax Poccuiickoit ®enepainuu, pearu3yronmx
OCHOBHBIE 00I11€00pa30BaTENbHbIE MPOTPAMMBbI, YTBEPKAEHHOW pEHIEHUEM
Komnernn MunucrepctBa mpocsenienust Poccuiickort deaeparuu (MpoOTOKOM
ot 3 nexadps 2019 r. Ne [1K4BH).

ey uzyyenus pusukm:

e TMpuOOpeTEeHHE WHTEpeca W CTPEMIJICHHs] OOydYaroIMXCid K HAyYHOMY
M3YUYCHUIO TPUPOJIBI, PA3BUTHE WX HHTCIUICKTYATbHBIX U TBOPYCCKUX
CIIOCOOHOCTEIA;

e pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJe T[O3HaHUS W
dbopMHpOBaHHE HWCCIACAOBATEIIBCKOTO OTHOMICHUS K OKPYXKaIOUUM
SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTaTa H3yUCHHUS

OCHOB CTPOEHHS MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKHU;



dbopMupoBaHrE TIPEACTABICHUN O PO (DU3UKH IIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE TPEICTaBIECHUNA O BO3MOXHBIX chepax  Oymaymen
po(eCCUOHATTEHON JIeATeTLHOCTH, CBI3aHHOM C (DM3UKOM, MMOATOTOBKA

K I[&J'II)HGﬁHIGMY O6yII€HI/IIO B 3TOM HaAIIpaBJICHHUH.

JlocTkeHne 3THX LeJiel MporpaMMbl 1Mo (pu3uke Ha ypOBHE OCHOBHOTO

O6HICFO 06p330BaHI/I$I oOecrnieunBaeTcs PCIICHUEM CIICAYIOMINX 3aaaY.

npuoOpeTeHre 3HAaHUW O JUCKPETHOM CTPOEHUU BEIEeCTBa, O
MEXaHUYCCKUX, TEIUIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

MPUOOPETECHUE YMEHUM ONMUCHIBATh U OOBACHATH (PU3UUYECKUE SIBJIICHUS
C UCIOJIb30BAaHUEM TOJyYECHHBIX 3HAHUN;

OCBOCHHME METOJIOB pELICHUS MPOCTEHIIMX pacy€THBIX 3a4ad ¢
UCIIOJIb30BaHUEM (PU3NYECKUX MOJENIel, TBOPUYECKMX M IPAKTHKO-
OpHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHU HAOMIOAATh MNPUPOJHBIC SBICHUS W BBINOJHSITH
OMBITHI, JAOOPATOPHBIE PAOOTHI U SKCIIEPUMEHTAIIbHBIE UCCIIEIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHME mNpUEMOB paboTel ¢ uH(popManued  (puzmyecKoro
coliepKaHusl, BKIIOYas MHPOPMAIMIO O COBPEMEHHBIX JOCTHKEHHUSIX
(bu3KKHK, aHAIU3 U KPUTUYECKOE OIEHWBAaHUE UH(POPMAIIUK;
3HAKOMCTBO cO chepamu  npodecCuoHaIbHON  JESITEIBHOCTH,
CBS3aHHBIMM €  (PU3UKOW, ¥ COBPEMEHHBIMH TEXHOJOTHSIMU,

OCHOBAHHBIMU Ha JOCTHKEHUAX (PU3UUECKON HAYKH.

Ha uzyudenne ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus oTBoAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 4aca B HEJIETIO), B



8 kmacce — 68 vacoB (2 ywaca B Hedeno), B 9 kimacce — 102 yaca (3 ygaca B

HEJIEIO).

[IpennaraemMslii B mporpamMme mo Qu3uke nepeueHs J1abopaTOPHBIX padboT
U ONBITOB HOCHUT PEKOMEHJATENbHBIM XapakTep, YYHUTENIb JeJaeT BBIOOp
MpOBEIEHUS JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM HWHAMBHIYaTbHBIX
0COOEHHOCTEM  00y4YarolUXCsi, CIHCKAa 3KCHEPUMEHTAJIbHBIX  3aJaHuM,

npcajlaraCMbIX B paMKaX OCHOBHOI'O I'OCYAApPCTBCHHOI'O 3K3aMCHA IIO (bI/ISI/IKG.



COJAEPXKXAHUE OBYUYEHUA

7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KaIOIIero Mupa.

®dusnka — Hayka o npupoje. ABimeHus npupoasl. usndeckue sSBJICHUS:
MEXaHUYECKHUE, TeIUIOBBIE, YIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckue BenuuuHbl. M3Mepenne ¢usznyeckux BeanunH. Duznyeckue
npubopsl. [lorpemHocts u3mMepeHuil. MexxayHapoaHasi cucTemMa €IMHHII.

Kak ¢usuka u jApyrue €CTECTBEHHbIE HAyKU U3Y4YalOT MPUPOLY.
EcrecTBeHHOHAy4HBIM METOJ| MO3HAHUS: HAOJIOJEHUE, MMOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIABM)KCHUE TUIIOTE3, OJKCIEPUMEHT [0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaeMoro siBjieHus. OnucaHue (U3NYECKUX SIBICHUM C
IIOMOILBO MOJIEJIEN.

Jemoncmpayuu.

1. MexaHu4decKkue, TEIUIOBBIC, JJICKTPUYECKUE, MArHUTHBIEC, CBETOBBIC

SIBJICHHUSL.
2. ®dusznueckue mpuOOPHI U Mpolieypa NPsIMbIX U3MEPEHUM aHAJIOTOBBIM
U 1T (GPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpenenieHHe LIEHBI IeICHUs IIKaJIbl U3MEPUTEIILHOTO Mpudopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OmpenerneHue pa3MepoB MaJbIX Tel.

5. M3mepeHue Temreparypbl MpyU MOMOIIM KUAKOCTHOTO TEPMOMETpaA U

NaTYuKa TEMIIEPATypBl.



6.

IIpoBenenne uccnenoBaHus MO NPOBEPKE TMITOTE3BI: TAITBHOCTD MOJIETA
[IapuKa, MYIIEHHOTO TOPU30HTAJIBHO, Te€M OoJiblie, 4eM Ooublie

BBICOTA ITyCKa.

Pasneﬂ 2. HepBOHa‘laﬂbele CBCACHHUS 0 CTPOCHUH BeIIECTBA.

CTpOCHI/Ie BCIICCTBA: AaTOMbl H MOJICKYIIbI, HX Pa3MCpPBLI. OHI)ITI)I,

AOKa3bIBAOMIMUEC JUCKPCTHOC CTPOCHHC BCIICCTBA.

]_IBI/I)KCHI/IG qaCTHull BCIICCTBA. CBs3b CKOPOCTH MIOBHIKCHHA YaCTHUL C

TemriepaTypoil. bpoyHoBckoe nBukenue, nuddysus. BzanmozaeiicTBue yacTuiy

BCHICCTBA: MIPUTSKCHUC N OTTAJIKUBAHUC.

AI‘pGFaTHBIG COCTOAHMA BCHICCTBA: CTPOCHHUC TIa30B, }I(H,Z[KOCTeﬁ )51

TBEPIBIX (KPUCTALTMYECKUX ) Tel. B3aUMOCBSI3b MEXKly CBOMCTBaMH BEIIECTB B

Pa3HbIX arpe€raTHbIX COCTOAHHAX H HX ATOMHOMOJICKYJIIPHBIM CTPOCHHUCM.

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jlemoncmpayuu.

1.

2.

3.

Habmronenne 6poyHOBCKOTO ABUKEHUS.
Habmonenune nuddysumn.
HaOntonenue  siBneHuil, OOBACHAIONIUXCS  NPUTSHKEHUEM WU

OTTAJIKMBAHHMCM 4HaCTHI BCIICCTBA.

Jlabopamopnwie pabomel u onvimol.

1.

2.

3.

Onenka pauamMeTpa aroMa METOJOM pSOB (C  MCIOJIb30BaHUEM
dboTorpaduii).
OnbITH TI0 HAOTIOICHUIO TETNIOBOTO PACITUPEHUS Ta30B.

OnBITHI IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJISIPHOTO MPUTSKCHHUS.

Paznen 3. /IBuikeHne U B3aumMo/ieiicTBHE TeJl.



Mexannueckoe nBukeHne. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenue uHepUUHU. 3aKOH MHEPIMU. B3auMopeicTBue Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTH IBWKEHHMS Tel. Macca Kak Mepa WHEPTHOCTH Tena.
[InotHocTh BemiecTBa. CBA3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYN B €AMHULE
00BéMa BelecTBa.

Cuita kak XxapakTepucTuka B3auMoaeicTBus Ted. Cuia ynpyrocTu U 3aKOH
I'yka. 3mMepeHne cuibl ¢ MOMOIIBIO TUHAMOMETPA. SIBICHUE TATOTEHUS U CUIIa
Tsokectd. Cuila TsDKECTHM Ha JApYyrux IulaHetax. Bec Tenma. HeBecomocTb.
CiioxeHne cwuil, HalpaBJIEHHBIX 10 OAHOM IpsAMOM. PaBHOAEMCTBYrOWIAs CHUIL.
Cuna tpeHns. TpeHHne CKONBXKEHUS W TPEHUE IOKOA. TpeHue B NPUPOAE H
TEXHHUKE.

Jemoncmpayuu.

1. HabGnrogeHne MexaHM4eCcKOro JBUKEHUS TeTa.

2. H3mepeHune CKOpOCTH NPSIMOIMHENHOTO IBUKEHUS.

3. HaOnroneHue siBJICHUS UHEPIIVH.

4. HabmroneHue u3MeHEHUs: CKOPOCTHU MPHU B3aMMOJICHCTBUH TETI.

5. CpaBHEHUE Macc MO B3aUMOACHCTBUIO TEI.

6. Cno>keHue cuJjl, HalpaBJIECHHbBIX 110 OJTHON MPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpenesieHHE CKOPOCTH PAaBHOMEPHOIO JBWXKEHUs (IIapuka B

KUIKOCTH, MOJIEITH SJICKTPUIECKOTO aBTOMOOUJIS ¥ TaK Jajee).
2. OmpezeneHue CpeHE CKOPOCTH CKOJIbKEHUSI OpycKa WM IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPAOTO TeA.



OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsbkeHus (aedopmaryn)
HOPY>KUHBI OT IPUIIOKEHHOU CUJIBIL.
OnebITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXKEHUS

OT Beca TeJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMIAKOCTEN M ra30B.

HNasnenue. CnocoObl yMEHBIIEHUS W YBEIUYECHHs JaBiieHus. JlaBieHue

raza. 3aBHCHUMOCTh JaBJICHUA TIa3a OT O6’béMa, TCMIICPATYPBHBI. Hepe,uaqa

JaBJICHUA TBép,ZII)IMI/I TCJIIaMH, KHUIKOCTIMHU MW Ta3aMMH. 3akoH Ilackans.

ITneBMaTHuecKue MamIuHbBI. 3aBUCUMOCTh JaBJICHUA XHAKOCTH OT FJ'Iy6I/IHBI.

FI/IIIpOCTaTI/ILICCKI/If/'I ImapaaoKcC. COO6HI3IOHII/IGC5I COCYyIbI. FI/II[paBJIH‘IGCKI/IG

MCXaHU3MBI.

AtMmocdepa 3emin u atmMochepHoe naBieHue. [IpruurHbl CylecTBOBaHUS

BOo3ymHON o6osouku 3emun. OnbiT Toppuuemu. M3mepenue atmochepHOro

JaBJICHUA. 3aBHUCUMOCTD aTMOCCpepHOFO AaBJICHUSA OT BBICOTBI HaJd YPOBHCM

MOpA. HpI/I60pI>I OJI N3MCPCHUA aTMOC(l)GpHOI“ O JaBJICHHA.

JlelicTBUEe KUJAKOCTM W Tra3a HAa TNOTPYKEHHOE B HUX TeJO.

BreiTankuBatoniasi (apxumeznoBa) cuia. 3akoH Apxumena. llnaBanue Ten.

BoznyxomnaBanue.

Hemoncmpauuu.

1.

2.

3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIIEPATYPHI.

Ilepenaya gaBieHUs ) KUIKOCTBIO U Ia30M.

Coobmraroiuecs: CoOCy/bl.

I'mnpaBnuueckui npecc.

[IposiBienue necTBus atMochepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YaCTU

TCJIa U IIJIOTHOCTH KUJIKOCTH.



7. PaBEHCTBO BBITAIKHABAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

8. YCIOBME TIUIaBaHWS TeEJI: IUIABAHWE WM TOTPYKEHUE TEI B
3aBUCHUMOCTH OT COOTHOIIEHUS IFIOTHOCTEM TENA U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBanwe 3aBUCMMOCTH Beca Tella B BoJAe OT 00bEMa
IIOIPYKEHHOMU B JKMJIKOCTb YaCTH Tea.

2. OmnpenesieHUE BBITAJKUBAIOMICH CHJIbI, JCHUCTBYIOIIEH Ha TeJIo,
NOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAKOLIEH CHJIIbI, JEUCTBYIOIIEH Ha
TEJIO B KUIKOCTH, OT MacChl TeJa.

4. OmbITEI, JEMOHCTPUPYIOIIME 3aBUCHMOCTHh BBITAJIKWBAIOIIEH CHIIBL,
JNEUCTBYIOUIE Ha TeIO0 B JKUIAKOCTH, OT OOBEMA MOTrpYyKEHHOU B
KUJKOCTb YaCTH T€Ja U OT INIOTHOCTH >KHJIKOCTH.

5. KoHcTpyupoBanume apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeENICHUE €€ TPY30II0ABEMHOCTH.

Paszpnes S. PaGora 1 MOIIHOCTB. JHEPrus.

Mexanuueckasi padota. MOILIHOCTb.

[IpocTbie MexaHW3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbryara. [IpuMeHeHHe mpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBuino» Mexanuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass sHeprus. KuHeTHdeckas M TNOTEHLIMANIbHAs DHEPTHS.
[IpeBpaiienrie OJHOrO BHAA MEXAaHUYECKOW DSHEPruu B JpYroi. 3akoH
COXpPAaHEHUS DHEPTUHU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

10



Jlabopamopnwie pabomuel u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU
TeJla M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. HccnenoBaHue ycioBUM paBHOBECHS pbluara.

3. M3mepenue KII/] HaKTOHHON MIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.

8 KIIACC

Pa3nen 6. TenJioBbie sIBJICHUSA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKON TEOPUH CTPOCHUS
BelllecTBAa. Macca U pa3Mepsl aTOMOB U MOJIEKYJA. OIBITHI, MOATBEPKAAIOIINE
OCHOBHBIE II0JIOXKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopaenu TBEPAOro, XKUAKOTO U Ta3000pa3HOTO COCTOSIHMM BEIIECTBA.
Kpucrannnueckue u amopgusie Tena. O0bsiCHEHUE CBOWCTB I'a30B, KUAKOCTEH
U TBEPABIX TEJ HA OCHOBE IOJIOKEHHM MOJIEKYJISIPHO-KHHETUYECKOU TEOPHHU.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIlMPEHNE U CKATHE.

Temneparypa. CBsi3p TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHUKEHUS
yacTull. BHyTpeHHss sHeprus. CrnocoObl M3MEHEHHs] BHYTPEHHEH SHEpIruu:
TEIUIONepesaya W coBepuieHMe  paboTel.  Bunel  temnonepenauu:
TEIIONPOBOJHOCTD, KOHBEKIIUS, U3IIyYEHHUE.

KonuyecTBo TemnoTsl. Y AelbHas TEIIOEMKOCTh BEIIECTBA. Temioo0MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBienue wu
OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJEiIbHAs TEIUIOTA ILJIABJICHHUS.

[TapoobOpa3oBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenpHas Teriora
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napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATYypbl KHUIIEHHUS OT aTMOC(EPHOTO

JaBJICHU.

BrnaxHocTts Bo3myXxa.

DHeprus TOIIMBA. Y AebHAs TEIIOTA CTOPAHUS.

[Tpunnmner paboTsl TerioBbix apurateneit KIIJ temnoBoro asurarers.

TennoBble ABUTATENN U 3aLIATA OKPYKAIOIIECH CPEJIbI.

3aKoH COXpaHCHHUA U MPECBPALICHNUA SHCPI'UH B TCIVIOBBIX ITPOICCCAX.

Hemoncmpauuu.

1.

2.

10.

11.

12.

13.

Habnronenune OpoyHOBCKOTO ABUKEHUSI.

Habmonenune nuddysun.

HaOnronenue siBieHU cCMauyMBaHUS U KaWJUIAPHBIX SIBIICHUM.
HaGnronenue TemioBoro paciiupeHus Tedi.

N3meHenue naBieHus raza mpu U3MEHEHUH 00bEMa M HarpeBaHUU WITU
OXJIQXKJICHUH.

[IpaBuia u3MepeHus TEMIIEPATYPHI.

Bune! Termonepenayn.

OxJtaxkieHue npyu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Hab6nronenue kunenus.

Hab6nronenue noctosiHCTBa TeMITepaTyphl MPH TIaBJICHUH.

Moaenu TeIIOBBIX IBUTATEICH.

Jlabopamopnwie pabomuel u onvimol.

1.

2.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO MIPUTSHKECHHUS.

OnbITI MO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM MJIA Caxapa.
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10.

11.

12.

13.

OnbIThl IO HAOIIOIEHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPJIBIX TEIL.

Omnpenenenve AaBieHUs BO3ayxa B OajuIOHE IITTPHIIA.

OnepITHl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh JIaBJIEHUSA BO3AyXa OT €ro
00BbEMa M HarpEeBAHUSA WM OXJIAXKICHUS.

[IpoBepka TruUIOTE3bl JIMHEWHOW 3aBHCHUMOCTH JUIMHBI CTOJIOMKA
KHUJIKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.
HaGntoieHne m3MeHeHus: BHYTPEHHEH SHEpPIrUM Tela B PeE3yJsIbTare
TEIJIONepeayl U padOThl BHEITHUX CHUJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOJHOM U
ropsiueu BOJBI.

Onpenenenue KOIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOW IpH
TEII000OMEHE C HarpeThIM METAJUIMYECKUM ILIMIIUHIPOM.

Ornpenenenue yaenbHON TETUIOEMKOCTH BEIIECTBA.

HccenenoBanue nponecca MCapeHHus..

Ornpenenenne OTHOCUTEIBHOM BIIAXKHOCTH BO3YXa.

Onpenenenre yaenbHON TENMIOTHI IJIABJICHHUS JIbJA.

Pa3znes 7. JinekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onextpuzanus Ten. JBa poga anekTpuueckux 3apsaoB. BzanmmoneincTeue

3apspKeHHbIX Tell. 3akoH KyloHa (3aBUCHMOCTh CHJIbI  B3aMMOJECHCTBUS

3aPAKCHHBIX TCJI OT BCJIMYKUHBI 3apAA0B U PACCTOAHUA MCKIY TeJ'IaMH).

Onektpuueckoe nose. Hanpssk€HHOCTh dmekTpudeckoro nons. [Ipuaiun

CYTIEPIIO3UIINH YJICKTPUIECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snekTpudeckux 3apsaoB. OJNEMEHTAPHBIA  AJIEKTPUYECKUN

3apsa. Crpoenwe artoma. [IpOBOAHUMKM M AMAIEKTPUKH. 3aKOH COXPaHCHUS

QJICKTPHUYCCKOI'O 3apsaa.
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DNEeKTpUYECKUd TOK. YCJOBHUS CYIIECTBOBAHHUS AJIEKTPHUUECKOTO TOKA.
HcTouHrKNM MOCTOSHHOTO TOKA. JIEHCTBUA 3JEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUHN TOK B KUJIKOCTSX U ra3ax.

Onextpuyeckad uenb. Cuna ToKa. DIJIEKTPUYECKOE HANPSLKEHHE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma gqns ywactka uenu. [locnemoBarenpHOe M HapajuIeNIbHOE COEIMHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTPUYECKOro ToOKa. 3akoH Jlxoyns—Jlenna.
DNeKTpUYecKue Uenu M MOTPEOUTENN DJIIEKTPUYECKOW HHEpPruM B OBITY.
KopoTtkoe 3aMbikanue.

[ToctostHHbIE MarHuThl. B3anMoOAeHCTBME TOCTOSHHBIX  MArHUTOB.
MarautHoe mnose. MarHuTHOe mojie 3eMJIM M €ro 3HAuYe€Hue s KU3HH Ha
3emze. OnbIT OpcTeaa. MarHuTHOE MoJie 3JIEKTpUYecKoro Toka. [IpumeHnenue
AJIEKTPOMArHuTOB B TEXHHUKE. J[eiCTBME MarHMTHOrO MOJs Ha TPOBOJHUK C
TOKOM. DIIEKTPOIBUTATENb MTOCTOSTHHOTO TOKA. Ucnonb3oBanue
AIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapanes. SIBieHHE >SIEKTPOMArHUTHOW WHAYKOMH. [IpaBuio
Jlenmna. Dnextporenepatop. CrocoObl MOMYYEHUS SJICKTPUYECKON DHEPrHUu.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

1. DnexkTpu3anus Ted.

2. JIBa pona 3JIEKTPUYECKUX 3apsfOoB W B3aUMOJICUCTBUE 3aPSKEHHBIX

TeI.
3. YCTpPOMCTBO U IEHUCTBUE IJIEKTPOCKOIIA.
4. DJEKTpOoCTaTUYECKasd UHIYKIIUSL.

5. 3aKkoH COXpaHCHH:A SJICKTPHUICCKHUX 3aPAT0B.

14



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

[TpoBOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.
HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B )KUIKOCTH.

["a30BbI1i pa3psia.

N3MepeHne cuilbl TOKa aMIIEPMETPOM.

N3MepeHne 3JeKTpUUeCKOTO HANPSKEHUS BOJIBTMETPOM.

Peocrar u MmarazuH CONpOTUBIIEHUN.

B3anmoeiicTBrE MOCTOSHHBIX MArHUTOB.

MopnenupoBaHue HEBO3MOXKHOCTHU Pa3/ICIECHUS MOJIOCOB MAarHUTA.
MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarauTHoe noJje Toka. DJICKTPOMArHHUT.

JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
DIIEKTPOIBUTATENb OCTOSHHOTO TOKA.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Onbitel Dapajes.

3aBUCUMOCTh HANPaBICHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

OnpITel MO HAOMIONCHUIO JJICKTPU3AIMKA Tel HWHAYKIHUEH H TpHu
COIPUKOCHOBEHUH.
HccnenoBanue HEUCTBUS DIIEKTPUYECKOTO MOJISI HA MPOBOJHUKU M

TUBJIEKTPUKHU.
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10.

11.

12.

13.

14.

15.

16.

COopka u mpoBepKa pabOTHI IEKTPUIECKOHN IIENMU TTOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenne U peryaupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJU MONEPEYHOro
CEUYEHHS U MaTepuaa.

[IpoBepka mpaBuiIa CIOKEHHSI HANPSIKEHUW MPHU MOCIEAOBATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Juisl CUJIbl TOKA NPH HapaJlIeIbHOM COEIWHEHUHU
PE3UCTOPOB.

Omnpenenenve pabOThl  AJIEKTPUUYECKOTO TOKA, MIYLIETO 4Yepes3
pe3ucTop.

OnpeneneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIICIAEMOM Ha
pe3ucrope.

HccnegoBaHue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT
HaINpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MIOCTOSIHHBIX MAarHUTOB.
N3yuyenne MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB TIPH  UX
00BEMHEHUY U Pa3/ICJICHUN.

UccnenoBanne MAEUCTBUS DIIEKTPUYECKOTO TOKA HA MArHUTHYIO

CTpEJIKY.
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17. ONBITBL, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aUMOJACHCTBUS
KaTyIIKd ¢ TOKOM M MarHuTa OT CWJIbI TOKAa W HAaIIpaBJICHUS TOKA B
KaTyILKE.

18. I3ydyeHue AeiCTBUS MarHUTHOTO T1OJISL HAa MPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 u3ydeHue paboThl 3JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anekTpoaBuraresibHOM yCTaHOBKH.

21. ONBITEL IO HCCIEAOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOW WHIYKLUU:
UCCIICIOBAHAE WU3MECHEHUI 3HAYCHMsI M HAIPABJICHMS WHIYKLIHOHHOTO

TOKaA.

9 KIIACC

Pa3znes 8. Mexanuyeckue siBJICHUs.

Mexannueckoe nBWXeHUE. MarepuanpHas Touka. CucremMa oTcuéra.
OTHOCUTENBHOCTh MEXAHWYECKOIO JBHKECHHUSA. PaBHOMEpHOE MPSAMOJIMHENHOE
nBwxkeHne. HepaBHoMepHoe mnpsimMonuHeiiHOe naBukeHue. CpenHsas w
MTHOBEHHAs! CKOPOCTh TEJa IMTPU HEPABHOMEPHOM JIBU>KEHUH.

VYckopenue. PaBHOyCKOpeHHOE NpsAMOJMHENHHOe aBmkeHue. CBOOOIHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBUKEHUE 1O OKpYXHOCTU. [leprnoa u yactora oOpaleHus.
JluneriHas u yriioBast CKOpocTH. LIeHTpocTpeMHUTENTbHOE YCKOPEHHUE.

Ileppii 3akoH Herorona. Bropor 3akoH HeroTona. Tperuil 3akoH
Herorona. [IpuHnun cyneprno3uiuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuja TPEHHS CKOJIbKECHUS,

cujia TpCHUS IMMOKOA, APYTUC BUALI TPCHUS.
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Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TIATOTEHHs. Y CKOpeHHe CBOOOIHOTO
nageHus. JIBwxkenue miadHeT BOKpyr ComnHua. IlepBas kocMudeckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue maTepuanbHOM TOYKH. AOCOJTIOTHO  TBEPAOE  TEIO.
PaBHOBecue TBEPAOrO Tena € 3aKpEIUVIEHHOW OCHIO BpallleHHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmvnynsc  Tena. M3menenue wummynsca. HMmMmynsc  cuibl.  3aKkOH
COXpaHEHUs UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexanuueckass pabota U MOIIHOCTh. PaboTa cuil TsbKecTH, YHNPYrocTH,
TpeHus. CBsA3b 3HEpruu U padoThl. [loTeHLManbHas SHEPrus Tena, MOAHITOrO
HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHIManmpHAas JHEPrUs CKATOW TPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETHUECKON YHEPTUH. 3AKOH COXPAHECHUS
MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

1. HaOmioneHne MexaHMYECKOro ABMXKEHUS Te€la OTHOCUTENBHO Pa3HbIX

TEJI OTCUETA.

2. CpaBHEHME IIyTEH M TPACKTOPUN JIBUKEHUS OJHOIO M TOTO KE Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. HM3mepeHue CKOpOCTH U yCKOPEHUS MPSAMOJINHEUHOTO ABUKEHHS.

4. HccenenoBaHne NPpU3HAKOB PABHOYCKOPEHHOTO JBUKECHUS.

5. HalOmroneHue ABMKEHUS Tesla MO OKPYKHOCTH.

6. HaOmioneHne MeXaHMYECKUX SIBJICHUM, MPOUCXOMSIIUX B CHUCTEME
orcu€ra «Temexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBMKEHUU
OTHOCUTEJILHO KaOMHETa (PU3HKHU.

7. 3aBUCHMOCTb YCKOPEHUS TEJIA OT MACCHI TEJa U JICMCTBYIOLIEH HA HETO

CHJIBI.
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10.

11.

12.

13.

14.

15.

16.

Habmtoienue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU Tell.

M3meHeHue Beca Tena Ipyu YCKOPEHHOM JIBUKEHUH.

Ileperaua uMmiynbsca npy B3anMOJIECUCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
HabutoieHne peakTHBHOTO ABM)KEHUS.

CoxpaHeHNe MEXaHUUECKON SHEPTUU ITPU CBOOOIHOM IMaJICHUMU.
CoxpaHeHHEe MEXaHUYECKON BSHEpPruv IMpu JBWXKEHHH Tela TMOJ

JNEUCTBUEM TIPYKUHBI.

Jlabopamopnwie pabomuel u onvimol.

1.

KoHcTpynpoBaHue TpakTa AJid pa3roHa U JaJIbHEUILIEr0o paBHOMEPHOTO
JIBYDKEHUS IAPUKA WA TETIEHKKU.

Ornpenenenue CpelHEN CKOPOCTU CKOJIBKEHHUS OpycKa WU JIBUXKEHUS
[IapyvKa Mo HaKJIOHHOW ITIOCKOCTH.

OmnpeneneHre yCKOpEeHHs Tejla P PaBHOYCKOPEHHOM JBHYKEHUU IO
HAKJIOHHOM TIOCKOCTH.

Hccnenosanne 3aBUCUMOCTH IYyTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka rumores3bl: €ciaud NpPU PAaBHOYCKOPEHHOM JIBUXKEHUHM Oe€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSTCA KaK PsAJ HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIIHNE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHWJIbI TPEHHSI CKOJBKEHHSI OT CHIIbI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenne kodhPuIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.
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9. OmnpeneneHnue pabOTHl CUIbl TPEHUS IMPU PABHOMEPHOM JBHKCHUHU
TeJla M0 TOPU30HTAILHON MOBEPXHOCTH.

10. OnpenenieHne  pabOTHl CHJIBI YOPYTOCTH TpU TOABEME Tpy3a C
HCIIOJIb30BaHUEM HETIOIBMYKHOTO U TTOABMKHOTO OJIOKOB.

11. MI3yueHue 3aKkOHa COXpAHEHUS YHEPTUH.

Pa3nen 9. Mexannuyeckue KoJieOaHusl M BOJIHbI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTHUKH KOJICOAHUM:
MEepUOJI, YacTOTa, aMIUIMTyJda. MaTeMaTH4eCKuid W NPYKUHHBIA MasTHUKH.
[IpeBpaiiienrie 3HEprUn Mpu KoJieOaTeIbHOM JIBH)KECHUU.

3aryxawmme KojeOanus. BpeIHyXkaeHHble  KojeOaHusa. Pe3onamnc.
Mexannueckrne BoJIHbI. (CBOWCTBA MEXaHWYECKHUX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacnupOCTPAHEHHS.
MexaHnuyecKkre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BeicoTa TOHA. OTpaxkeHue 3Byka. UHPpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xosieO0aHuii TeNI MO4 AEWCTBUEM CHUJIBI TSKECTU U CHUJIBI

yIPYTrOCTH.

2. HaOmtonenue koneGanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaOGnroneHue BRIHYXKIEHHBIX KOJecOaHUN 1 pe30HaHcA.

4. PacmipocTpaHeHue Npo0JIbHBIX U MTOMEPEUYHBIX BOJIH (Ha MOJEIH).

5. HabGnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUI PE30HAHC.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHre YacTOThl M MepHoJia KoJeOaHU MaTeMaTHYECKOro

MasiTHHKA.
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7.

Omnpenenenre 4acTOThl U MepUo/ia KoneOaHUil MPY>KUHHOTO MAasSTHHKA.
HccnenoBanue 3aBUCHUMOCTH NEPUOAA KOJIEOAHMM MOJABELIEHHOTO K
HUTH Tpy3a OT AJIUHBI HUTH.

HccnegoBanue 3aBHCUMOCTH IE€pUOJAA  KOJIEOAHWUH  MPYKUHHOTO
MasiTHUKa OT Macchl rpys3a.

ITpoBepka HE3aBHCHUMOCTH Ieproa KoneOaHui rpysa, MOABEIIEHHOIO
K HUTH, OT MacChl Ipy3a.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IE€pUOJa  KOJIeOaHMI
MPY>KUHHOTO MAasgTHUKA OT MACCHI TPy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaCHUS.

Pasznes 10. D1eKTpoMarHuTHOE 1M0J1€ M JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJIe.  DJEKTPOMAarHUTHBIE BOJHBIL.  CBOMCTBA

QJICKTPOMAIrHUTHBIX BOJIH. [Mxana QJICKTPOMAIrdUTHBIX BOJIH. Hcnonp3oBaHue

QJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

SHGKTPOMaFHI/ITHa}I IIpupoaa CBCTA. CKOpOCTB cBeTa. BojHOBEIE CBOMCTBA

CB€Ta.

Hemoncmpauuu.

1.

2.

CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.

BoHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomuel u onvimol.

1.

N3yuenne CBOMCTB ANIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0 MOOUIIEHOTO

tenedona.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  momens  cBera. HMcrounuku  cBera.  IIpsmosmHeirnoe

pacnpoctpanenue cBeta. 3arMmeHus ComnHna u JlyHel. OTpaxeHue CBeTa.

ITnockoe 3epkaino. 3aKoH OTpaKEHUsI CBETA.
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[Ipenomnenue cBera. 3akoH mnpenomiieHus cBeta. llosiHoe BHyTpeHHee

OTPpAXCHUC CBCTA. Hcnonp30BaHuE IIOJIHOTO BHYTPCHHCTO OTpPAKCHHUA B

OIITHYCCKUX CBCTOBOAAX.

Jlmaza. Xom mywedt B smn3e. OmnTHdeckas cucTema Qoroarnmnapara,

MHUKPOCKOIIa U TCJICCKOIIA. I'ma3 kak onTuyeckas cucTema. BHI/ISOPYKOCTB 141

AaJIbHO30PKOCTb.

Pasnoxxenne Oenoro cmeeta B CIICKTD. OmnbiTel HeloToHa. CrokeHue

CIICKTPAJIBHBIX IBCTOB. I[I/ICHGPCI/IH CBCTa.

Jemoncmpayuu.

1.

2.

8.

9.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuenne wu300paxkeHU B IUIOCKOM, BOTHYTOM M BBIITYKIIOM
3epKajax.

[Ipenomnenue cpera.

OnTuyeckuii CBETOBOI.

Xon nyyei B coOuparoleil JImH3e.

Xoq y4yer B pacCEenBAIOIIEH JIMH3E.

[Tomyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moenb riasa.

11. PaznosxeHue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomuel u onvimol.

1.

2.

UccnenoBanue 3aBUCMMOCTH yIJla OTpakKE€HHUs CBETOBOTO Jiyda OT yrIJia
naJieHus.

N3yuenne xapakTepucTUK N300paKeHNs MpeAMETa B TNIOCKOM 3epKaJie.
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3. HccnenoBaHne 3aBHCHMOCTHM yIUIA IIPEJIOMIIEHUS CBETOBOIO Jiyda OT

yTJia MaJICHUs] Ha TPAHUIIE «BO3TyX—CTEKIIOM.

4. lTlomyueHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTNH3BI.

5. OmpeneneHre  (QPOKYCHOTO  pPACCTOSIHMSIT M ONTHYECKOW  CHIIBI

coOuparoiei JTUH3BI.

6. OmNbITHI IO Pa3JI0KEHUIO OETIOro CBETA B CHEKTP.

7. OmbITHI 0 BOCHPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOJACHUU Yepes

[[BETOBbIC (DUIIBTPHI.

Paszpnes 12. KBaHTOBBIC SIBJICHHS.

Omnsitel Pe3epdopna u mianerapHas Mozaens aroma. Mognens atroma bopa.
Hcenyckanue u nornomenne cBera atroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PamnoaktuBHOCTh. Aubda, Oera- u ramma-uzinyudeHus. CrpoeHue
aroMHOro  sanpa. HyxknonHas  Mozens  atomMHOro  sugpa.  M3ortomsl.
PannoaktuBHbIe peBpaenus. llepuoa nomypacnazga aTOMHBIX sI€p.

SnepHble peakiuu. 3aKOHBI COXPAHEHHSI 3apsIIOBOIO U MAacCOBOI'O YHCET.
DHeprus CBsi3M aTOMHBIX sAnep. CBsa3b Macchl M 3HEpruu. Peaknun cuHTe3a u
nenenus anep. ctounuku sneprun ConHUA U 3BE3I.

SAnepHas sHepreruka. JleMCTBUS PagMOAKTUBHBIX M3JIyUYCHUN Ha JKUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4EeHHS U MOTJIOLICHUS.

2. CHeKTpsl pa3JIMYHbIX Ta30B.

3. Conextp Bogopoza.

4. HabGmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpauus usinydyeHust IpUPOIHBIX MUHEPAJIOB U MTPOAYKTOB.
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Jlabopamopnwie pabomel u onvimol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: UBMEPEHHUE SHEPTHH YACTULBI IO TOPMO3HOMY

nytu (o poTtorpadusim).

3. H3MmepeHue painoakTUBHOTO OHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOJyJ1b npeaHa3HayeH LTSI
CUCTEMAaTH3allM ¥  O0OOIICHUS MPEAMETHOrO0 COJEpKaHUS W ONbITa
NEeATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCErO Kypca (PU3MKH, a TaKxKe
JUIA TIOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy MO (U3MKE JIs
o0y4Jaronuxcsi, BBIOPABIIMX ATOT YYEOHBIN MPEIMET.

[Ipn u3ydyeHHH IAHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS
BUJbl JIEATENIBHOCTH, HAa OCHOBE KOTOPBIX OOecreuuBaeTcs JIOCTHKEHUE
MPEAMETHBIX W METANpEeIMETHBIX IUJIAHUPYEMBIX pPE3yJIbTaTOB OOyYEHHS,
(opMupyeTCsl eCTECTBEHHOHAYUYHasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB
MCCIIEI0BAHMS SIBJICHUN MPUPOJIBI U TEXHUKHU, OBJIAJCHUE YMEHUSAMU OOBSICHITh
(u3nueckue sBJICHUA, PUMEHSS MOJyYCHHbIE 3HAHUS, pellaTh 3a/layd, B TOM
YHCJIe KAUECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyHuMNUanbHO  JESITEIBHOCTHBIM  XapakTep  JAHHOTO  paszena
peayinzyeTcs 3a CU€T TOro, 4TO OOYUaIOLIUECs BBIOIHSIOT 3a/laHus, B KOTOPBIX
UM IIpeJIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUW paclo3HaBaTh U HAYYHO OOBACHSTH
(uznyeckue IBJICHUS B OKPYKAIOLIEH NPUPOE U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbI€ METOJbl MCCIAEAOBaHUS (U3MUECKUX SBICHUM, B

TOM YHMCJIC JId ITPOBCPKU T'MITOTE3 U IMOJIYUCHHA TCOPECTUICCKUX BBIBOJOB;
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OOBSICHATH HayYHBIC OCHOBBLI HanOoJiee BaKHBIX I[OCTI/DKCHI/If/'I COBPCMCHHBIX
TCXHOJ’IOI‘Hﬁ, HaIIpuMcEp, IMPAKTUICCKOI'O HNCIIOJIBb30BaHUA Pa3IMYHbIX
HCTOYHHWKOB JHCPIHMM Ha OCHOBC 3dKOHa HPEBPAIICHHA W COXPAaHCHUSA BCCX

HU3BCCTHBIX BHUOOB 9HCPIUu.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 00mero o0pa3oBaHMs

HalpaBJICHO Ha AOCTHIKCHHUC JIMYHOCTHBLIX, MCTAIIPCAMCTHBIX M IPCAMCETHBIX

O6paBOBaTCJII>HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHus (GU3MKHM Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBaHust y oOyuwarormierocs OyayT cpOpMHUPOBaHBI  CIICIYIOIIHE

JIMIYHOCTHBIC PC3YJIbTAThI B HaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— TMpOsBJICHUE HHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOMN (hU3UIECKON HAYKH;

— LIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

— TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO
3HAUYMMBIX M OTHUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTUKEHUN (PU3UKY;

— OCO3HAHHE BaXXHOCTH MOPAJILHO-3TUYECKUX MPUHIUIOB B JAEATEIBHOCTU
YUYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIIPHUSITUE ICTETUYECKUX KA4eCTB (DU3NUECKOIN HAYKH: €€ TApMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTHU, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

— OCO3HaHUE IEHHOCTH (M3UYECKOW HAYKHM KaK MOIIHOIO0 HHCTPYMEHTa
MO3HAHHWS  MHUPA, OCHOBBI  Da3BUTHUS  TEXHOJOTHM,  BaKHEHIIEH

COCTABJISIIOLIECH KYJIBTYpPBI;
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— pa3BUTHE HAY4YHOH JTI0003HATEIBLHOCTH, HHTEpPECA K HUCCIEA0BATEIbCKOM
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYpPbl 30pPOBbSI W 3MOLHMOHAJBLHOIO
0J1aronmosIy4uns:

— OCO3HaHHME IIEHHOCTH Oe30macHoro oOpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAKHOCTU MpaBUil OE€30MaCHOrO MOBEJICHHUS Ha
TPAHCIIOPTE, HA IOPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM 000PYIOBaHUEM B
JIOMAlIHUX YCIIOBHUSIX;

— c(opMupOBaHHOCTh HaBBbIKa peQIIEKCHMU, MPU3HAHHUE CBOETO IMpaBa Ha
OIIMOKY M TaKOTO e MpaBa y APYroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTUBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeNbHON OpraHu3allid, TOpoja, Kpas) TEXHOJIOTHUYECKOW U
COIIMAJIbHOM HAIpPaBJICHHOCTH, TPEOYIOIMX B TOM 4YHUCIE M (U3HMUECKUX
3HAHUI;

— MHTEPEC K MPaKTUUECKOMY U3YYEHHUIO podeccuit, CBSI3aHHBIX ¢ (PU3UKOM;
7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

— OpHUEHTAIMs Ha MpUMeHeHUe (PU3UYECKUX 3HAHWUM JJIsl pEeIICHUs 3a7a4 B
00JIaCTH OKPY’KAIOMICH Ccpejbl, IUIAHUPOBAHUSI TMOCTYMKOB M OIICHKH HX
BO3MOJKHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIECH CPEeJIbl;

— OCO3HaHHE TI00ATHHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTen uX
pelieHus;

8) ajanTanuu K M3MEHSAOIIUMCS YCJIOBUSM COUMAJIBLHOW M NMPUPOIHOI

cpenbl:
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- HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPpHU BBIITOJHCHUHU I/ICCJIG,IIOBaHI/Iﬁ )41

ITPOCKTOB @HSH‘ICCKOI;'I HaIpaBJICHHOCTH, OTKPBITOCTb OIIBITY W 3HAHWAM

APYTruX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
NeSTEeIbHOCTD;

e — TMOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHCIE

bopMyIMpoBaTh HJEU, MOHATHUSA, THUNOTE3bl O (U3MYECKUX OOBEKTaX u
SABJICHUSIX;
e — oOCO3HaHHWE Je(PUIIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B

00JacTH (PU3HKWY;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (DU3UUECKUX
3HAHMU;
e — CTPEMJICHHE AaHAJIM3UPOBATh W BBIABJIATH B3aWMMOCBS3U IPUPO/IBI,

oOIIIeCTBa M DKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BAaHUEM (PU3MUECKHUX
3HAHUI;
e — OICHKAa CBOMX JICMCTBUM C Y4ETOM BIIMSIHUS HA OKPYXKAIOIIYIO Cpeny,

BO3MOXKHBIX T'JTOOQIBHBIX HOCJICI[CTBI/Iﬁ.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOCHMS TporpaMmbl 1Mo (pu3uKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3zoBanust y  oOyuwatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIIUEC MO03HABATCIIBHBIC
YHHBEpCaJbHbIC Yy4eOHbIC JCHCTBHS, KOMMYHHKATHBHBIC YHHBEpCAIbHBIC

yueOHbIE JeHCTBUS, PETYJIATUBHbIC YHUBEPCAIbHbBIE YUeOHbIE TEHCTBUS.
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Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBbIC NPU3HAKH OOBEKTOB
(siBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiacCU(PHUKAIMK, OCHOBAHUS
U1l 00OOIIEHUS U CPABHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B paccMaTpUBAEMBIX
dakTax, MaHHBIX M HAOJIOJAEHUSX, OTHOCAIIUXCA K (Pu3nuecKkum
SABJICHHSIM;

BBISIBJISITh IPUYUHHO-CIICACTBEHHBIE CBSI3U MPU U3YYEHUH (PU3UUECKUX
ABJICHUM M TMPOILECCOB, JeJaTh BBIBOJBI C  HCIOJIb30BAHHEM
JNEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIFOUEHHUM, BBIIBUIaTh TUIIOTE3bI
O B3aUMOCBSI35X (PU3NUECKUX BEIUUNH;

CaMOCTOSATENIbHO BBIOMpATh CHOCOO peleHus ydeOHOH (u3nuecKoit
3aJ1auM (CpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHHUs, BBIOOP Hanbosee

MOAXOJIAIIETO C YYETOM CaMOCTOSTENIBHO BbIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bCKHeE IeiiCTBUS.

UCIIOJIb30BaTh  BOINPOCHl  KaK  HMCCJIENOBATEIbCKUA  MHCTPYMEHT
MTO3HAHWSI,

IPOBOJUTH IO CaMOCTOSITENIBHO COCTaBJIEHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (U3UYECKUI HKCIIEPUMEHT, HEOOJIbIIOE WCCIEI0BaHNe
(bU3UYECKOrO SIBJICHNUS,

OIICHWBATh HA TPUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAIIHUIO,

IMOJIYUYCHHYIO B XO0A€ UCCICAOBAHUA NI DKCIICPUMCHTA,
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CaMOCTOATENLHO  (popMynupoBaTh OOOOIEHUS ©  BBIBOABI IO
pe3ynbTaTaM MpOBEASHHOTO HAOIOICHNS, OIIBITA, MCCIICIOBAHNUS;

MPOTHO3WPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3HUESCKUX
MPOIIECCOB, a TAaK)KE BBIABUTATH MPEATOIOXKECHHUS 00 WX Pa3BUTHH B

HOBBIX YCJIOBHUAX U KOHTCKCTAX.

Pabora ¢ nuHpopmanueii:

NPUMEHATH Pa3InIHbIE METObI, THCTPYMEHTHI U 3aIPOCHI TIPH TTOUCKE
1 0TOOpe MHPOPMAITUH WIIH JAHHBIX ¢ YIETOM MPEI0KCHHON yaeOHOM
dbu3nYecKoi 3a1a4u;

aHAJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
nH()OPMAITHIO PA3TUIHBIX BUIOB M (JOPM MIPEICTABICHHUS,
CaMOCTOSATEIILHO BBIOMPATh ONTHMAIBHYIO (OpPMY MPEICTaBICHUS
uHboOpMaIIMM U WUIIOCTPUPOBATh pellaeMble 3aJladyd  HECIO0KHBIMU

CXEMaMH, TuarpaMMamMu, HHOU Trpaukoi 1 UX KOMOUHAITUSIMH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YieOHbIe NeiCTBUS:

B XOJIe 00CYXIeHUsI Y4eOHOTO MaTepuaia, pe3yibTaToOB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/aBaTh BOMPOCHI IO CYLIECTBY OOCYKIaeMOM
TEMbl U BBICKA3bIBATh HJEU, HAILIEJICHHBbIE HA pELICHUE 3aJayd U
noJiiepKaHue 0JarokenaTeIbHOCTH OOIICHUS;

COTIOCTABJIATh CBOM CYXJACHUA C CYXKICHUSIMH JPYTMX YYaCTHUKOB
auaora, OOHapyXKMBaTh pa3Indre U CXOACTBO MO3UIIMIA;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHhbMEHHBIX TEKCTaX;
NyOJIMYHO TPEACTaBIATh PE3YJIbTaThl BBIMOJHEHHOTO (DHU3HUECKOTO

omnbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);
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MOHMMAaTh W  HCHOOJIb30BaTh  MPEUMYIIECTBA  KOMAHJHOH U
UHAUBUIYaIbHONM paOOThl MpPU PEUICHUU KOHKPETHON (Qu3nueckon
poOJIEMBI;

MPUHUMATh 1 COBMECTHOW JIESITEIBHOCTH, OPraHU30BHIBATh
JNEUCTBUA TO0 €€ JIOCTHKEHHUIO: pacHpelesaTh poyid, OOCYXKIaTh
MPOIIECCHl M PE3YJbTaThl COBMECTHOM pPabOThI, 0000maTh MHEHUS
HECKOJIbKUX JIIOCH;

BBITIOJIHATH CBOIO 4YacTh palbOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJibTaTa
[0 CBOEMY HAIpaBJICHUIO U KOOPJIWHUPYS CBOU JACHCTBUS C JIPYyTUMH
YJl€eHaMUd KOMaH/Ibl;

OLICHMBATh KaYyeCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,

CaMOCTOSITENILHO C(POPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSL.

PeryasiTuBHbBIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIISITh  MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYalUsX,
TpeOYIOIUX AJI perieHus GU3NUEeCKUX 3HAHUI;

OpPUEHTUPOBATbCA B PA3IMYHBIX [OJAXOJAaX MPUHAITUS PELICHHM
(MHOUBHyaTbHOE, MPUHATHE PEUICHUS B TPYyNIE, MPUHITHE PELICHUM
rpynmnoi);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM peLIeHUs (PU3NUEeCKOU 3ajauu
WIW IUIAaHA MCCIEAOBAaHUA C YYETOM MMEKOIIMXCS PECYPCOB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEeHTHUpPOBAaTh  Ipeajiaraembie
BapUAHTHI PELICHUM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
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CaMOKOHTpOJIL, AMOIUOHAJIbHBbIN HHTE/JIEKT:

K

aBaThb AaJCKBaTHYI0 OLIEHKY CHUTyallud U TMpejjararb IUlaH eé€
W3MEHEHUS;

OOBSICHATh MPUYUHBI JIOCTHXKEHUSI (HEHOCTHXKEHUSI) PE3YyJIbTaTOB
NEeSTEIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JICSITEIHHOCTH (B TOM YHCIIE€ B X0/ BHITIOJHECHUS
(Gu3MUecKOoro MCCIEOBaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHMBIIMXCA CUTyallud, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OIICHMBATh COOTBETCTBHE PE3YyJIbTATA IIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPyroro 4ejJoBE€Ka B XOJ€ Ccropa WIn
JUCKYCCUM Ha HAy4YHyI0 TEMYy, IMOHUMATh MOTHBBI, HAaMEpPEHHUS U
JIOTHUKY JpYroro;

MIPU3HaBaTh CBOE MPABO HA OLIMOKY MPHU PEIICHHH (PU3MYECKHUX 3a7ad
WU B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIbTATDI

KOHIly oOyueHus B 7 KJjacce IPeIMETHbIE pe3ysbTaTbl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHHUIA:

WCIIONIB30BaTh TOHATHSA: (PHU3WYECKUE W XUMUYCCKHUE SIBJICHHSI,
HaAOJII0ICHHE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIIBI (PU3UUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHUSA BellecTBa (TBEPIOE,
KUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBI)KEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJUHEHHOE), TPACKTOpHs, PaBHOJCHCTBYIOIIAS
cuna, gedopmarus  (ymnpyras, —IUIacTHYECKas), HEBECOMOCTb,

COOOILAIOIIUECS COCY/IbI;
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pasnuyaTth sBAeHUS (nud@ys3us, TEmIOBOE NBIKCHHE YaCTHI]
BEILIECTBA, PABHOMEPHOE [IBUKEHUE, HEPABHOMEPHOE JIBHXKCHUE,
VHEPLMSA, B3aMMOACHUCTBHAE TEJ, PABHOBECHE TBEPIABIX TEI C
3aKpEIUVIEHHOM OCBIO BpaIllCHUsA, IIepelada JaBJICHUS TBEPIbIMU
TeJdaMH, >KHJIKOCTSIMH M Ta3aMu, aTMochepHOE [aBlIeHUE, IJIaBaHUE
TeJl, NpEeBpallecHUs MEXaHMYECKONW DHHEPruM) IO ONHCAHUIO HUX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBJICHUE HW3YYCHHBIX (DU3UYECKUX SBICHUM B
OKpYXaIollleM MHUpE, B TOM 4YHcie (U3UUECKUE SBICHUS B MPHUPOJIE:
MPUMEPHI ABUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B JKMBOW W HEKHUBOM
pupojie, ACUCTBUE CHJIbI TPEHUS B MPHUPOJIC U TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJjeHUS Ha KUBOW OpraHu3M, IUIaBaHUE PbIO, pblyaru
B TEJE YEJOBEKAa, MPHU ITOM IMEPEBOAUTH MPAKTHUYECKYIO 3a7adyy B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DU3UUECKUX
SIBIICHMI;

OMUCHIBATh HW3YUYCHHBIE CBOMCTBA Tel U (PU3NUECKUE SIBIICHMUS,
UCTIONIb3Ys  (U3MYECKHE BEJIMYMHBI (Macca, O0O0OBEM, IIJIOTHOCTh
BEIIECTBA, BPEMSI, yTh, CKOPOCTh, CPEHSS CKOPOCTh, CHJIA YIPYTOCTH,
CUJia TSOKECTU, BEC Tela, Cuja TPEHHs, NaBieHue (TBEPAOro Teia,
KUJKOCTH, Ta3a), BBITAJKHUBAIONIAS CHJIAa, MEXaHUYecKas padoTa,
MOITHOCTb, IUJIEUYO CHUJIbI, MOMEHT CHJIbI, KOX(PPHUIMEHT MOJIE3HOrO
JIEUCTBUSA MEXaHU3MOB, KUHETUYECKAsl M TIOTCHIIMAJIbHASI DHEPTHS ), TIPU
OTMMCAaHUU TIPABUJIBHO TPAKTOBATh (DU3NUYECKUN CMBICI MCIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAYECHUS W eIUHULBI (U3NYECKUX BEJIMYMH,

HaxoJIUTh (DOPMYJIbI, CBS3BIBAIOININE JAHHYIO (PU3UUYECKYIO BEIUYUHY C
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IPYTUMHU BEJIUYMHAMH, CTPOUTH TpadUKN H3YYCHHBIX 3aBHCHMOCTEU
(bu3HUEeCKNX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS U MPOLIECCHI,
UCIIONIb3Yysl MpaBHJIA CIIOXEHUS CUI (BIOJIb OJHOW NPSIMOii), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumezna, IpaBUIO PaBHOBECHS pblyara
(6boka), «30JI0TOE TMPaBWIO» MEXaHWKH, 3aKOH COXPaHEHUs
MEXaHUYEeCKOW PHEPrUH, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MYECKUE SBIEHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
YUCJI€ M B KOHTEKCTE CHUTYyallMil MPAKTUKOOPUEHTHPOBAHHOTO
XapakTepa: BBIBIATH NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
00bsCHEHHE U3 1—2 JOTMYECKUX IIAroB ¢ ONOPOM Ha 1-2 HM3y4YEHHBIX
CBOMCTBa  (DU3MYECKUX  SIBJICHUHM, (PU3NYECKUX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemaTth pacy€THbIE 3aayd B 1—2 HEWCTBUS, HCIOJb3Yys 3aKOHBI U
dbopmyIibl, cBsi3bIBarolUe (U3UYECKUE BEJIIMUMHBI: HA OCHOBE aHaIu3a
YCIOBHSI  3aJa4d  3alMChIBaTh KpPAaTKOE YCIOBHUE, IMOJACTABISTH
¢usnueckre BEIUYUHBI B (OPMYIIBI M MIPOBOJUTH PAaCUEThl, HAXOIUTh
CIIPaBOYHBIE JaHHbIC, HEOOXOAMMBIE ISl PEIICHUs 3a7ad, OLCHUBATH
PEATUCTUYHOCTD MOJTyYeHHON (DU3UYECKON BEITMUMHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pELIUTh MpPU MOMOIIU
(u3MUEeCKMX METOJOB, B OINHWCAHUM KCCIECIOBAaHUS  BBIJICIAThH
IpoBEPSIEMOE MPEAOIOKEHHE (rumotesy), pa3nyaTth U
UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ynbTaT, HAXOAUTh OIIMOKHA B XOJI€

OIIbITa, ACJIATb BBIBOALI 110 €T0 PpE3YyJIbTaTaM;
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MPOBOJIUTH OMBITBI TI0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WU
¢u3nueckux  CBOWCTB  Tel:  (opMylupoBaTh  IpPOBEpSEMbIC
MPEANONIONKEHUs, CcOOMpaTh  YCTAaHOBKY W3  MPEJIOKEHHOTO
000pyI0BaHUSs, 3aMUCHIBATH XOT OTBITA U ()OPMYITUPOBATH BHIBOIHI,
BBIIIOJIHATh MPSAMbBIE MU3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MAacCChl Telna,
00bEMa, CUIIBI W TEeMIIepaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX H
u(poBBIX TPHOOPOB, 3aMHUCHIBaTh IMOKAa3aHUsS MPUOOPOB C YUETOM
3a/IaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOAUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BETUUUHBI
OT JPYro#l C UCIIOJIB30BAHUEM NPSIMBIX U3MEPEHUMN (3aBUCUMOCTH ITYTH
PaBHOMEPHO IBHXKYILIETOCS Tela OT BPEMEHH JIBUKEHHS TEa, CHUJIbI
TPEHUsI CKOJILKEHUSI OT Beca Tella, KauecTBa 00padOTKU MOBEPXHOCTEH
TE€ W HE3aBUCUMOCTU CHWJIbl TPEHHUS OT IUIOLAAU COMPUKOCHOBEHHS
TeJl, CUJIbI YIPYTOCTH OT YUIMHEHUS MPY>KUHbI, BBITAIKUBAIOIIEH CHUIIbI
OoT 00bEMa MOrpyKEHHOM YacTU Tejda M OT IJIOTHOCTH KHAKOCTH, €€
HE3aBHUCUMOCTH OT IUJIOTHOCTH Te€Jla, OT TIJIYyOHMHBI, Ha KOTOPYIO
IOTPYKEHO TEJO0, YCIOBUM TUIABAHUS TEJ, YCIOBUM PAaBHOBECHS pblyara
U OJIOKOB), y4acTBOBAaTh B IJIAHUPOBAHHHM Y4YEOHOTO HCCIIEIOBAHUA,
coOuparh  YCTAaHOBKY U  BBINOJHATH  W3MEPEHUS,  CIEAyS
NPENJIOKEHHOMY  TUJIaHy, (UKCHpPOBAaTh pe3yJabTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BUJIC MPEIOKEHHBIX TaOIUIl U
rpadMKoOB, €JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCJICIOBAHUS;

IPOBOJUTH KOCBEHHBIC M3MEPEHHS (DM3MUECKUX BEIMYUH (IJIOTHOCTH
BEIIIECTBA XKUJKOCTA M TBEPAOrO TeNa, CUjia TPECHUS CKOJIbXKCHMUS,
JAaBJICHUE BO3/yXa, BBITAJKUBAIOIIAS CWJIA, JCUCTBYIOIIAs Ha

MOTPYKEHHOE B KHUAKOCTH TEIO, KOIPPHUIIMEHT MOIE3HOTO JCHCTBUSA
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MPOCTBIX MEXAHW3MOB), CJEAys MPEeAJOKEHHOW HHCTPYKIHMH: TpU
BBIMIOJTHCHUH U3MEPEHUHN COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYUCTISTh 3HAUCHUE UCKOMOW BEJIMUMHBI,

coOnrofaTh TMpaBWiIa TEXHUKH Oe30macHOCTH mpu  pabore ¢
J1a00paTOPHBIM 000PYIOBAaHUEM;

YKa3bIBaTh MPUHIUIIBI AEUCTBUSA MPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BECBI, TEPMOMETp, AUHAMOMETpP, COOOINAIOIIUECS COCYABI, OapoMeTp,
pBIYar, OIBWKHBINA U HETIOJBHKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS HW3YYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOICTB C ONOpPOM Ha UX OMHCAHUA (B TOM YHCIIE:
MOJNIINITHAKH, YCTPOWCTBO BOJOMPOBONA, THUIPABIMYECKUN TIpecc,
MaHOMETpP, BBICOTOMEp, MOPIITHEBOW HACOC, ApEeOMETP), HCIOJIb3Ys
3HaHHUA O CBOMCTBaxX (PU3MYECKUX SIBICHUA U HEOOXOJUMbIE
¢du3nyecKkue 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEpPHl  (HaXOOuTh HHGOPMAIIMIO O TpUMeEpax)
MPAKTUYECKOTO HCIONIb30BaHUs (PU3MUECKUX 3HAHWHA B TOBCEIHEBHOU
KU3HU JJ11 oOecriedeHrs 0€30MacHOCTH MpU OOpallleHuu ¢ TpudopaMu
U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 370POBbs U COOJIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CpeIe;
OCYIIECTBIISATh OTOOp HMCTOYHMKOB HUHPopManuu B HHTepHere B
COOTBETCTBUM C 3aJJaHHbIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM W TyTéM CpaBHEHHUS Pa3MYHBIX HMCTOYHHUKOB
BBIIETATh MHPOpPMAIUIO, KOTOpas SBISIETCS NPOTHUBOPEUYUBOM WU
MOKET ObITh HEIOCTOBEPHOM;

UCTIONB30BaTh MPH  BBHIMOJHCHWM Y4YeOHBIX 3aJaHWi  HAyIHO-

MOMYJISIPHYIO JIUTEpaTypy (PU3WYecKoro conaepkaHus, CIPABOYHBIC
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K

Marepuainbl, pecypcel ceth  MHTepHeT, Bimamerb npuEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUsi MHPOPMALUU U3 OITHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC M YCTHBIE COOOIIECHUS
Ha OCHOBE 2—3 MCTOYHUKOB MHPOpMALIUU (PU3NUECKOTO COJIEPIKAHMS, B
TOM YHCJIEe MyONIMYHO JelaTh KpaTKHe COOOLICHHsS O pe3ylbTaTax
OPOEKTOB WM Y4YEeOHBIX HCCIEAOBAHHWM, MpPU OSTOM TPaMOTHO
UCIIOJIb30BaTh M3YyUYCHHBIM TOHATUWHBIA anmapat Kypca (U3UKH,
COITPOBOX/IaTh BBICTYIUICHUE MIPE3CHTALUEH;

IIPYU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM pacmpenensiTh
00SI3aHHOCTH B T'PYIINE B COOTBETCTBUU C MOCTABJICHHBIMHU 3aJlauyaMH,
CIEIUTHh 3a BBINOJHCHUEM IUUIaHA JACHUCTBUM, AJCKBATHO OILICHWBATH
COOCTBEHHBIM BKJIaJ B JIEITEIBHOCTh TPYIIBI, BBICTpAaUBATH
KOMMYHHMKATUBHOE B3aUMO/ICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAFOIIUX.

KOHIIY O6y‘1€HI/IH B 8 Kkiacce INpCAMCTHBIC PC3YJIbTAThl HA 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUI:

WCIIONB30BaTh TIOHATHSA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
JIBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHSI BEILECTBA,
KpUCTaJUIMYeCKue U aMOp(HbIe TeJa, HACHIIIICHHBIN U HEHACKIIIICHHBII
nap, BJIAKHOCTb BO3[yXa, TeMIEpaTypa, BHYTPECHHS DJHEPIUs,
TEIUIOBOM  JBUTaTelb, OJJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsn,
AJIEKTPUYECKOE TMOJIe, TPOBOJHUKA W AUBJIEKTPUKH, IOCTOSIHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pasnuyaTh sBJICHUA (TEIUIOBOE PacIIUPEHUE U CKaTue, Teronepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAauyMBaHWE, KaNWUIAPHBIE  SIBJICHUS,

HCIIapCHUC, KOHACHCALusAI, IIJ1aBJICHHUC, KpucCTallIn3anusa
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(oTBepaeBaHME), KUIIEHWE, Temilonepenada (TEIIONPOBOAHOCTb,
KOHBEKILIMSA, U3TyYECHHE), dJIEKTPU3ALMS TN, B3aUMOACUCTBHE 3apsi0B,
NEUCTBUS ANEKTPUYECKOTO TOKa, KOPOTKO€ 3aMbIKaHHE,
B3aUMO/ICICTBUE MAarHUTOB, IEHCTBHE MArHUTHOTO MOJISl HA TPOBOIHUK
C TOKOM, DJJEKTPOMarHuTHas MHIYKIOUS) IO OINUCAHUI0 HUX
XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
JIaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaTh IPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBJICHUM B
OKPYXaIoIlleM MHUpPE, B TOM 4HUCle (U3UUYECKUE SBICHHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSHKEHME W KalNWJUIAPHBIE SIBICHUS B MPUPOJIE,
KpUcTaulbl B mIpupoje, uziaydeHue CoiiHIA, 3amep3aHue BOJOEMOB,
MOpCKHe Opu3bl, o0Opa3oBaHHE pOCHI, TyMmaHa, UWHEs, CHeEra,
AIIEKTPUYECKUE SBJIEHUS B aTrMmocepe, HIEKTPUUYECTBO IKUBBIX
OpraHu3MOB, MAarHuUTHOE TMoje 3eMid, Jpedd moNCcoB, poib
MarHUTHOTO TOJISA JUISl KU3HU Ha 3eMile, MOJSPHOE CHSIHUE, IIPU 3TOM
MEPEBOIUTh  MPAKTUYECKYI0  3a7ayy B  y4eOHyI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SBICHUN;
ONHUCHIBATh HW3YYEHHbIE CBOMCTBa Tel M (PU3UYECKUE SIBJICHMUS,
UCTIONB3ysl  (U3MYECKUE BEJIMYMHBI (TeMIeparypa, BHYTPEHHSA
JHEPIUsl, KOJIMYECTBO TEIUIOTHI, yJAENbHAas TEIJIOEMKOCTh BEIECTBA,
yleiabHas TEIUloTa IUIaBJICHHUS, YZAelIbHas TEIIoTa MapooOpa30BaHMUs,
yAelbHAsl TEIJIOTa CropaHusi TOIUIMBA, KOA(P(UIHMEHT TOJIE3HOTO
JEHCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTENIbHAs BIAXXHOCTh BO3/AYyXa,
ANEKTPUYECKUN 3apsll, CUjla TOKa, »JJIEKTPUUYECKOE HaIpsHKEHHE,
CONPOTHUBJIICHUE TPOBOJHUKA, YACIBHOE COMPOTUBIECHUE BEIIECTBA,

paboTa ¥ MOIIHOCTH JIEKTPUUYECKOTO TOKA), TPU OMMMCAHUH TTPABUIHHO
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TPAKTOBATh (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BETUYHH, 0003HAUCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (DU3UUYECKYI0 BEJIMYMHY C JPYTMMU BEJIMYWHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUHH;
XapaKTepHu30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBJICHUS U TPOLECCHI,
HCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU
CTPOCHHS  BEIECTBA, NPHUHIMI  CYNEpPHO3UIMU  mojedl  (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHus 3apsna, 3akoH Owma s
ydacTka 1nenu, 3akoH J[xoynsa—JIeHna, 3ak0oH cOXpaHEHUs1 SJHEPTUH, TIPU
TOM [JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBATH €O
MAaTeMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3NYECKHUE TMPOLIECCHl M CBOWMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCT€  CHUTyalluii  IPAaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHOCIICICTBEHHBIEC CBSI3U, CTPOUTH 00bsACHEHUE U3 1-2
JIOTUYECKHX 1IaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUBNYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peuiate pacy€THble 3aayd B 2—3 JEUCTBUS, WCHOJIB3YysS 3aKOHBI U
(GopMyIibl, cBsi3bIBarOLIMEe (U3NYECKUE BEJIMYMHBI: HA OCHOBE aHajIn3a
YCJIOBUS 3aJlauy 3alACBIBATh KPATKOE YCJIOBHUE, BBISBISATH HEJOCTATOK
JAHHBIX JJIS PEIIeHUs] 3a]adyd, BbIOMpATh 3aKOHBI U (HOPMYJIBI,
HEOOXOAUMBbIE AJisi €€ pelleHMs], MPOBOAUTH Pacdy€Tbl U CpPaBHUBATH
MOJIy4YeHHOE 3HaueHHe (U3MYECKOW BEJIMYMHBI C HM3BECTHBIMU
JAHHBIMH;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PpEIIUTh MPU MOMOIIU

(1)I/IBI/I‘ICCKI/IX MCTOJA0B, MCIIOJB3YyA OIMMCAHHUC MCCICAOBAHMSA, BBIACIATH
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MPOBEPSIEMOE TPEIINOJIOKEHUE, OLEHUBATh IPABWIBHOCTH MOPSAJIKA
MPOBEICHUS UCCIIEAO0BAHMS, J1€TIaTh BHIBO/IBI;

MPOBOJIUTH OMBITBI TI0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN
¢u3nUecKuX CBOWCTB Ten (KamWUISPHBIC SBJICHUS, 3aBHCHUMOCTH
JABJICHUS BO3JyXa OT €ro o0bhEMa, TeMIepaTypbl, CKOPOCTH Mpoliecca
OCTBIBAHUSI M HArpEeBaHUsl NPU HW3IYUYCHUHU OT LBETA W3IIyYarOLIEH
(morjomiaroiel) MOBEPXHOCTH, CKOPOCTh MCIIApEHUs] BOJABI OT
TeMIEpaTyphbl KUJIKOCTH M IUJIOMAAU €€ MOBEPXHOCTH, IJICKTPpU3AIUA
T€I W B3aUMOJICUCTBHE DJICKTPUUYECKUX 3apSIOB, B3aUMOJCHCTBHE
MIOCTOSAHHBIX MarHUTOB, BU3yaIu3allisl MarHUTHBIX MOJIEH MOCTOSTHHBIX
MAarHuToOB, JCHCTBHUSI MArHUTHOTO TMOJSl Ha MPOBOAHUK C TOKOM,
CBOMCTBA 3JICKTPOMArHuTa, CBOMCTBA JIEKTPOJBUTATENS MTOCTOSHHOTO
TOKa): (OpMYJIHPOBATh MPOBEPSIEMBIC TMPEANOJIOKEHU, COOUpaTh
YCTAHOBKY U3 TMPEJJI0KEHHOTO 000pYAOBaHUS, OMUCHIBATH XOJ| OIbITA
1 (HOPMYJIMPOBATH BHIBOJIHI,

BBIMIOJHATh TMPSMBIE HM3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIHLHOMN
BJIAXKHOCTH BO31yXa, CHWJIbl TOKA, HAMpPSHKEHUS C HCIOJIb30BAHUEM
aHaJIOTOBBIX PUOOPOB M JATYMKOB (PHU3UUECKUX BEIMYMH, CPABHUBATH
pe3yabTaThl  M3MEPEHHM ¢  y4€ToM  3aJaHHOM  abCONIOTHOM
MTOTPEIIHOCTH;

IIPOBOJIMTH UCCIICIOBAHUE 3aBUCMOCTH OJHON (PU3HUECKON BEITMUMHBI
OT JPYrol C HCHOJIb30BAHUEM TIPSMBIX HU3MEpPEHUN (3aBUCHMOCTD
COIPOTHUBJICHUS MPOBOJHUKA OT €ro JJIMHBI, IUJIOMIAQIUA IMOMEPEYHOTO
CEUCHMSI U YNICJIBHOTO COMPOTUBJICHUS BEIIECTBA MPOBOJHUKA, CHIIbI
TOKa, MIYyUIEr0 4epe3 MPOBOJHUK, OT HAMPSKEHUS Ha IMPOBOJHUKE,

HCCICAOBAHUC IIOCICAOBATCIBHOIO H II4aPalJICIIBHOI'O COCI[I/IHCHI/II;'I
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MPOBOJAHMKOB): IJIAHUPOBATH HCCIIEOBAHUE, COOMpATh YCTAHOBKY H
BBINOJIHATh U3MEPEHUS, CIIEys MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBAThH
pe3ynbTaThl MOJYYEHHOW 3aBHCUMOCTH B BUJE TaOIUIl M TpaduKoB,
JIeNaTh BBIBOJIBI 110 PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJIUTHh KOCBEHHbIE M3MEPEHUsS (PU3NUYECKUX BEJINYHMH (yAETIbHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHUBIIEHHE IPOBOJHHUKA, paboTa WU
MOIIIHOCTb AJIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUs, COOMPATh
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIYs NMPEAJIOKEHHON MHCTPYKILIHH,
Y BBIYHCIIATH 3HAYEHHUE BEJINYUHBI,

coOnofaTh MpaBWia TEXHUKM 0€30IacHOCTM Mmpu  pabore ¢
1a00paTOPHBIM 000PYAOBAHUEM;

XapaKTepHU30BaTh MPUHUMUIIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpPOM Ha UX OMHCAHUA (B TOM YHCIIE:
CUCTEMa OTOIUICHUS IOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUMK IIEKTPUUECKON IHEPIUU, IEKTPOOCBETUTEIbHBIC
puOOPBHI, HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUYECKUE MPEIOXPAHUTENH, SJIEKTPOMATHUT, DJIEKTPOABUTATEIb
MNOCTOSTHHOTO TOKa), MCHOJb3ysl 3HaHMS O CBOMCTBaxX (PU3MUECKHUX
SABJICHUN 1 HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U HU3MEPHUTEIBHBIE
npuboOpel MO CXeMaM U CXEMAaTUYHbIM pHUCYHKaM (3KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CrOpaHHUs, 3JEKTPOCKOIl, PEOCTAT), COCTABIATh CXEMbI 3JIEKTPUUYECKHUX
Henel ¢ IOoCIENOBaTENbHBIM M NapajUIeIbHBIM  COEIMHEHHUEM
AJIEMEHTOB,  pa3juyas  YCJIOBHbIE  OOO3HAUEHUS  DJIEMEHTOB

AJICKTPUYECKUX LIETICH;
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MPUBOANTH TpHUMEPHl  (HAXOauTh HWHPOpPMAIMIO O MpPUMEpax)
PAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HH 1Sl 00ecTieueHnsi 0€30IacCHOCTH TPU 0OpAIeHUH C MPUOOpaMu
1 TEXHUYECKUMH yCTPONCTBAMHU, COXPAHECHHS 3I0POBBS U COOJIOCHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOLIEH CPELE;
OCYIIECTBJIATh TOUCK WH(pOpManuu (U3UIECKOTO COJACP)KAHUS B
NHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUN M NYyTEM CPaBHEHUS
JOTIOJTHUTENbHBIX HMCTOYHUKOB BBIJICIATh HMHGPOPMAILIMIO, KOTOpAs
SIBJISIETCS MPOTUBOPEUUBON UM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh TMPU  BBIMIOJIHEHUM YYEOHBIX 3aJaHUil  HAy4YyHO--
MONMYJISIPHYIO JINTEPATYPy (PU3UYECKOTO COJIEpKaHUs, CIPABOYHBIE
Marepuasbl, pecypchl cetu  HMHTepHeT, BiageTh NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus MHGOPMAIMKU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCbMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS,
0000mass MHPOPMAIIUI0O M3 HECKOJBKUX HCTOYHUKOB (HPHU3UYECKOTO
COJICp’KaHMs, B TOM YHCIIE€ MYyOJIUYHO TMPEJCTABISITh PE3yJIbTaThl
IIPOEKTHOM WJIM UCCIIENOBATEIIbCKOW JIEATEIIBHOCTH, IPU ITOM
rPaMOTHO MCIIOJb30BAaTh M3YYEHHBIM TMOHSATUWHBIN anmapar Kypca
(bU3HUKH, COMPOBOXK/IATh BBHICTYIJICHUE MPE3CHTAIINEH;

IIPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB U HCCICAOBAHUMN (PU3MUECKHX
MPOIIECCOB pacIpeeNsaTh 005S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM ILJIaHA JCHCTBUIMA
U KOPPEKTHPOBATh €ro, aJeKBAaTHO OIEHHWBATh COOCTBEHHBIM BKJIAJ B
NeSATEeIbHOCTD TPYIIIIHI, BBICTPauBaTh KOMMYHHUKAaTUBHOE

B3aUMOJICUCTBHE, MMPOSBIISISE TOTOBHOCTh Pa3pemiaTh KOH(IUKTHI.

42



K xoniy oOyuenuss B 9 kjacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

WCIIONIb30BaTh TMOHATHS: CHUCTeMa OTcuéra, MaTepuajbHas TOYKa,
TpaeKTopus, OTHOCHUTEIBFHOCTD MEXaHUYECKOTO JBYOKCHUSA,
nepopmanus (ynpyras, miacTuueckas), TpeHHE, IEeHTPOCTPEMUTEIBHOE
YCKOpEHUE, HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO
TBEPIOE TENO, LEHTPp TSHKECTH TBEPAOrO Tejla, paBHOBECHE,
MEXAaHUYECKUE KOJIeOaHUsI U BOJIHBI, 3BYK, MHQPa3BYK U yJIbTPa3BYK,
AJIIEKTPOMArHUTHBIC BOJIHBI, INKala JJIEKTPOMATHUTHBIX BOJH, CBET,
OJMM30PYKOCTh M JaJbHO30PKOCTb,  CIEKTPhl ~ HUCIYCKAaHUS U
noryionieHus, anbda, 0eTa- U raMma-usydyeHus, U30TOIbI, siAepHAs
HHEPreTHKA;

pa3nanyath SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JIBUKCHHE, PAaBHOYCKOPEHHOE TPSIMOJIMHEWHOE NIBH)KEHUE, CBOOOTHOE
najieHue  Tel, pPaBHOMEpPHOE  JBUXKEHHE TI0  OKPYKHOCTH,
B3aMMOJICIICTBHE  TeN, pPEaKTUBHOE JBIDKCHHE, KOJIeOATeIbHOE
JBIKEHUE (3aTyXaroluMe W BbIHY)KJICHHbIE KoJieOaHUs), pE30HAHC,
BOJIHOBOE€  JIBWJKEHHE,  OTPaKEHUE  3ByKa,  HIPSIMOJMHEHHOE
pacnpocTpaHEHUe, OTpaXEHUE U NPEJOMIIEHHE CBETa, MOJHOE
BHYTPEHHEE OTpPa)XCHHE CBETA, Pa3jIo’KEHUE OEJIoro CBeTa B CHEKTP U
CIIO)KEHHME CIEKTPaJbHBIX LIBETOB, IUCIEPCUSl CBETA, €CTECTBEHHAs
pPaOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa M3ITYUCHHS)
O OINHCAaHUI0O MX XapaKTEpHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINUX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3UYECKUX SBICHUHA B

OKpYyXaromeM Mupe (B TOM uuciie (U3u4YecKue SBICHHUS B MPUPO/IE:
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NPWINBBL W OTJUBBI, JBWKeHUE TIuIaHeT COJIHEYHOH CHUCTEMBI,
pPEaKTUBHOE JABM)KCHHUE JKHUBBIX OPIaHHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEWCMHYECKHE BOJHBI, I[yHaMH, 3XO,
LIBETA TE€JI, ONTUYECKUE SBJICHUS B MPUPOJE, OMOIOTMYECKOE NEHCTBUE
BUJUMOIO, YJIbTPauOJIETOBOTO M PEHTIEHOBCKOTO  M3JIy4YECHMIH,
€CTECTBEHHBI  pagHMOaKTUBHBIH  (OH,  KOCMHUYECKHE  JIyuH,
paZMOaKTUBHOE U3JIYyYEHUE NPUPOJIHBIX MHMHEPAIOB, JCHCTBHUE
paZMOaKTUBHBIX M3JIyUYEHUH Ha OpraHu3M uYejoBeKa), IMpU ITOM
MEPEBOIUTh  MPAKTUYECKYI0  3aayy B  y4eOHyI,  BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKM) (PU3NUECKUX SBJICHUII;

ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Te€l U (PU3NYECKHUE SIBICHUA,
UCIIONb3Yysl (PU3UYECKHE BEJIIMYUHBI (CPENHsIsl © MTHOBEHHAasi CKOPOCTh
TeJa MPU HEPABHOMEPHOM JIBUJKEHHH, YCKOPEHUE, IIEPEMEILEHUE, ITYTh,
yIJOBas CKOPOCTb, CWja TPEHUs, CHJIA YNPYTrOCTH, CUJIAa TAKECTH,
yCKOpeHue CBOOOJHOIO MajeHMs], BEC Tejla, UMIYJbC Tela, UMITYJIbC
CWJIbI, MEXaHH4YecKasi paboTa M MOIIHOCTb, MOTEHUUANIbHAS SHEPruUs
TeJa, MOAHATOrO HaJl MOBEPXHOCTBHIO 3€MJIM, NOTEHIMAJIbHAS SHEPTHUS
C)KaTOW TMPYKWHBI, KUHETUYECKAs] SHEPIus, IOJHAs1 MeXaHU4ecKas
SHEPrus, NEpHOJ M 4YacToTa KoyieOaHWMW, NJIMHA BOJIHBI, TPOMKOCTb
3ByKa W BBICOTA TOHA, CKOPOCTb CBETa, IOKAa3aTelb MPEIOMIICHUS
Cpelbl), IpU ONMUCAHUM MPABUIBHO TPAKTOBaTh (U3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIUYHMH, OOO3HAUYEHHs] M E€IMHHULBI (PU3HUECKUX
BEJIMYMH, HaXOAUThb (HOPMYIbI, CBSI3BIBAIOLIUE JAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpaduKH H3YYEHHBIX

3aBUCUMOCTEN (PU3UUECKUX BEJINYMUH;
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XapaKTepU30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS U MPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHMsI SHEPTHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
NPUHIUI CYNEPHO3ULUU CHJI, IPUHUUII OTHOCHUTENIbHOCTH [ anwiies,
3aK0oHbl HpIOTOHA, 3aKOH COXPAaHEHHS UMITYJIbCa, 3AKOHBI OTPAXKEHUS U
IPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUs 3aps0BOrO M MacCOBOTO
yyceNl TMpU AIEPHBIX peakUusx, HOpU 3TOM J1aBaTh CIIOBECHYIO
(GopMyIUMpPOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTH4eCKOe
BBIPAKEHUE;

OOBACHATH (PU3NYECKHUE IMPOLIECCHl M CBOWMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCT€  CHUTyallull  IPAKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATh TPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBICHEHHE U3 2—
3 JIOTHMYECKMX IIAaroB C ONOPOM Ha 2-3 H3yYECHHBIX CBOMCTBA
(¢uznyeckux ABJICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemath pacu€THBIE 3a7aud (OmMUparomuecss Ha cUcTeMy U3 2-3
YpaBHEHHUM), HCIONb3ys 3aKOHBI M  (OpPMYJbl, CBS3bIBAIOIINE
(u3nuecKkue BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHS 3aJauu
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISATH HEJOCTAIONIME WM
M30BITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC
JUIsL pElIeHMs, MPOBOJAUTH PACUEThl U OLICHMBATh PEATUCTUYHOCTH
MOJy4YE€HHOTO 3HaueHUs! (PU3NYECKOI BEIMUUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pELIUTh MpPU MOMOIIU
(U3HUECKMX METOJ0B, UCIOJIb3Ys ONMKMCAHUE MCCIEOBAaHUSA, BbIACIATh
POBEPSAEMOE TMPEIIIOJIOKEHUE, OLEHUBATh IMPABWIBHOCTh NOpsAJKa
IOPOBEICHUS] HCCIIEOBAaHUs, JeJaThb BBIBOJbI, HHTEPIPETHUPOBATH

pe3yabTaThl HAOIIOICHUM U OTIBITOB;
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MPOBOJIUTH OMBITBI TI0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WU
(¢u3NIECKUX CBOMCTB TeM (M3yueHHe BTOPOTO 3akoHa HploTOHA, 3aKk0HA
COXpaHEHUS YHEPTHH, 3aBUCHMOCTh TepHoja KoJieOaHU# MPY>KUHHOTO
MasTHHKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBl MaJIbIX KOJICOAHWH, TPSIMOJIMHEHHOE pacIpoCTpaHEHUE
CBETa, pas3joKeHHE OelIoro cBeTa B CIEKTp, H3YYEHUE CBOKWCTB
N300pakKeHHS B TIIOCKOM 3€pKajie U CBOMCTB M300paKeHHs TIpeIMeTa B
coOuparoriel TuH3e, HAOIIOIEHUE CIUTONIHBIX M JIMHEHYAThIX CIIEKTPOB
M3JIYYEHUSI): CaMOCTOSITEJILHO COOMPATh YC TAHOBKY W3 U30BITOYHOTO
HaOopa OOOpyJIOBaHUS, OMHCHIBATH XOJ OINBITA U €ro Pe3yJbTaThl,
bopMyIUpPOBATH BHIBOJIHI,

MPOBOJIUTh TIPH  HEOOXOJAMMOCTH CEPUI0 TMPSMBIX H3MEPCHH,
ompenenss cpeaHee 3HAYeHHE H3MepsieMol BeluduHbl ((OKyCHOE
paccTtosiHie coOuparoniel JMH3bI), OOOCHOBBIBATH BBHIOOp crocoba
U3MepeHus (M3MEPUTETHLHOTO IPUOOopa);

MIPOBOJIUTh HCCJICOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEITUYHH C
HCITOJIb30BAaHUEM TPSMBIX U3MEPEHHH (3aBUCUMOCTH IIyTH OT BPEMEHHU
IpY paBHOYCKOPEHHOM JIBMXCHUHM 0€3 HayalbHOM CKOPOCTH, MEPHOJIA
KOJIcOaHM MaTeMaTHYeCKOTo MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHHUs! CBETa OT yrJja MaJieHus W yria MpejoMIICHUs OT yria
najeHus): TUIAaHUPOBATh MCCIEIOBAHUE, CAMOCTOSTENIbHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBATh PE3YJbTAThl IOTYYECHHON 3aBUCUMOCTH
(U3UYCCKUX BEIIMYMH B BHUJIC TAOJIUIl U rpadUKOB, ACIaTh BHIBOIBI 1O
pe3ynbTaTaM MCCIICIOBAHUS;

IIPOBOJUTh KOCBEHHBIC HW3MEpPEHUS (PU3MUCCKUX BEIMYHUH (CpEIHSS

CKOPOCTh U YCKOpPEHHME Te€Ja IMpPU PaBHOYCKOPEHHOM JBH)KCHUH,
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YCKOpEHHE CBOOOIHOTO MaJeHus, )KECTKOCTh MPYKUHBI, KOAPPUIIUESHT
TPEHUS] CKOJBKEHUS, MEXaHU4ecKass padoTa MU MOIIHOCTh, 4acTOTa U
nepuoj, KojieOaHWi MaTeMaTH4YeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CHUJla COOWMpAONICH JIMH3BI, PATUOAKTUBHBIA (OH):
IUTAHUPOBATh U3MEPEHUsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIONHATh ~ WU3MEpPEHUus, CIeAys MPEUIOKCHHOM  MHCTPYKIIHH,
BBIUKMCIIATh 3HAYEHUE BEJIWYMHBI M aHAIU3UPOBATh IMOJyYCHHbIE
PE3YNbTATHI C YUYETOM 33JJaHHOM MOrPEIIHOCTH U3MEPEHUM;

coOnoaTh IMpaBuja TEXHUKM O€30IacCHOCTH Mpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

pa3ianyaTh OCHOBHBIE TNPU3HAKH HM3YyYEHHBIX (U3MUECKUX MOJICICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPIIOE TEJIO, TOUCHHBIN MCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHEeTapHas MOJeNIb aToMa, HYKJIOHHas
MOJIeTIb aTOMHOTO SJIpa;

XapaKTepU30BaTh TMPHUHIUIIBEI JCUCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIUIOMETP, JATUYMKH TOJOXKEHUS, PACCTOSIHHUS M YCKOPEHHs, pakKera,
9XO0JIOT, OYKH, NEpUCKOoI, ¢(oToannapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOT, JO03UMETp, KaMmepa BuIIbCOHA), UCIMOJB3Yys 3HAHUS O
CBOMCTBax (DM3MYECKUX SBICHUH U HEoOXoaumble (usnyeckue
3aKOHOMEPHOCTH;

WCIIONIb30BaTh CXEMBl M  CXEMaTHYHbIE PUCYHKHM  HW3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENbHBIX npuOopoB U
TEXHOJIOTHYECKUX TMPOIECCOB TPU PEIICHUH YIeOHO-TPAKTUUECKUX
3a/1a4, ONTUYECKUE CXEMBI JIJISl MMOCTPOCHUSI M300paKCHHIA B MIIOCKOM

3epKajie ¥ COOMparoIIeH JIMH3E,
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MPUBOANTH TpHUMEPHl  (HAXOauTh HWHPOpPMAIMIO O MpPUMEpax)
PAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HH 1Sl 00ecTieueHnsi 0€30IacCHOCTH TPU 0OpAIeHUH C MPUOOpaMu
1 TEXHUYECKUMH yCTPONCTBAMHU, COXPAHCHHS 3I0POBhS U COOJIOCHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOLIEH CPELE;
OCYIIECTBJIATh TOUCK WH(pOpManuu (U3UIECKOTO COJACP)KAHUS B
WNurtepHere, caMoCTOSTENbHO (GOPMYIHpPYST TMOUCKOBBIM  3ampoc,
HAaXOIWThb  NIYyTH  ONPENEICHHUS  JOCTOBEPHOCTH  MOJYYEHHOMH
vHpOpMaIluu Ha OCHOBE HUMEIONIUXCS 3HAHUN U JOMOJHUTEIbHBIX
MCTOYHUKOB;

WCIONB30BaTh TPU  BBINOJHEHUHM YYE€OHBIX 3aJlaHUl  HAy4dHO-
MONMYJISIPHYIO  JIMTEPATYPy (PU3UYECKOTO COJEepKaHUs, CIPABOYHBIE
Marepuaibl, pecypcel cetu MHTepHeT, BiuageTh NpUEMAMHU
KOHCIIEKTHUPOBAaHUSI TEKCTa, MpeoOpa3zoBanuss MHGOpPMALUU W3 OJHOMN
3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC TMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
nH(pOpMAIIUU U3 HECKOJIbKUX MCTOYHUKOB (DU3UUECKOTO COJIEepIKaHMUS,
myOJIUYHO MPEACTABIATh pe3yJbTaThl POEKTHOMN W
HCCJIEI0BATENIBCKON JIESITENTbHOCTH, IIPU 3TOM IPaMOTHO HCMOJIb30BaTh
M3YYCHHBIM TOHSATHUHBIA anmapar H3yd4aeMoro paszeia (U3NKu U
CONIPOBOKJIaTh BBICTYIUICHHE TPE3CHTAIMEH ¢ y4€TOM OCOOCHHOCTEH

ayaAuTOpUU CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

KoanuyecTBO 4acos

Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIe (LM pPOBbLIE)
KoHnTpoJibHbIE IpakTuyeckue
n/m | M TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpa
bubnnoreka IIOK
1.1 ®dusuka - HayKa o0 MPUpPOe 2
https://m.edsoo.ru/7f416194
bubmmoreka [IOK
1.2 du3nyecKre BeTUNYNHbI 2 1
https://m.edsoo.ru/7f416194
13 EctecTBeHHOHAYUYHBIN 5 L bubmuoreka [JOK
' METOJ ITIO3HAHUSI https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pasnen 2. [lepBoHayabHbIE CBEACHHS O CTPOCHHH BelleCTBA

2.1

Crpoenue BemiecTBa

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

JIBrkeHue u
5 bu6nuoreka [IOK
2.2 B3aUMOJENCTBUE YACTHUIL] 2 1
https://m.edso0.ru/7f416194
BEIECTBA
’3 ArperaTHbIe COCTOSHUS ) bubnmoreka [JOK
' BellleCcTBa https://m.edso0.ru/7f416194
Hroro no pazgeny )

Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl

bubmuorexa [JOK
3.1 MexaHndeckoe JIBUKEHUE 3
https://m.edsoo.ru/7f416194
32 WNuepnus, macca, 4 1 bu6nuoreka [IOK
' IJIOTHOCTH https://m.edsoo0.ru/7f416194
bubmmoreka [IOK
3.3 Cuna. Bunel cun 14 1 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

[asnenue. llepenaua

i1 JABJICHUS TBEPIBIMU 3 Bbu6nuoreka [IOK
' TeJIaMM, KUJKOCTSIMHU U https://m.edsoo.ru/7f416194
ra3aMu
bubmuorexa [JOK
4.2 JlaBneHue XUaKOCTH 5
https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.3 ATMOCdepHOE TaBICHIEC 6
https://m.edso0.ru/7f416194
JlelicTBuE ®UJIKOCTH U Tra3a
bubnnoreka IIOK
4.4 Ha NOTPYKEHHOE B HUX 7
https://m.edso0.ru/7f416194
TEJOo
Hroro nio pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6nuoreka [IOK
51 PaboTa 1 MOIIHOCTH 3
https://m.edso0.ru/7f416194
bu6nuoreka [IOK
5.2 [IpocTeie MexaHU3MBI 5

https://m.edsoo0.ru/7f416194
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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

bu6nuoreka [IOK

5.3 MexaHuueckasi SHeprus 4 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 1
YACOB I10 ITPOTPAMME
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8 KVIACC

HauMeHOBaHHE KoaugecTBO yacoB
Ne dyekTpoHHbIE (LM pPOBbLIE)
pa3ieJioB H TeM KoHTpoJbHbIE IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NnporpaMmMsl padoThI padoThI
Pa3pgen 1. TensioBbIe IBJICHUSA
11 CrtpoeHnue u CBOMCTBA . bubnuotexa [HOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
1.2 TennoBbie mpoiecchl 21 1 5
https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNEeKTpUUECKUE 3apsbl.
bu6nuoreka [IOK
2.1 3apsKeHHbIE Tella U UX 7 1
https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
[TocTostHABII but6mmoreka [IOK
2.2 20 1 7

BHCKTpI/I‘-ICCKI/Iﬁ TOK

https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

bu6nuoreka [IOK
2.3 MarHuTHbIe IBICHUS 6 15
https://m.edsoo.ru/7f4181ce
” DeKTpOMarHuTHas A bubnmnoreka HOK
' WHYKIUS https://m.edsoo.ru/7f4181ce
Htoro no paznemny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB 10 68 145

ITPOI'PAMME
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9 KVIACC

HauMmeHoBaHue KoaugecTBO yacoB
Ne dyekTpoHHbIE (LM pPOBbLIE)
pa3ieJioB H TeM KoHTpoJbHbIE IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MporpamMmMbl padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHUSA
Mexanunueckoe
bubnnoreka IIOK
1.1 IIBUKEHUE U CIHOCOOBI 10 1
https://m.edsoo.ru/7f41a4a6
€ro OIUCaHUs
bu6nuoreka [IOK
1.2 Bsaumoneiicteue ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
1.3 3aKOHBI COXPaHEHHS 10 3
https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUA U BOJHEBI
”1 MexaHnndeckue . 3 bu6nuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

25 MexaHu4ecKkue BOJHBI. g bubmuorexa [JOK
' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3znen 3. 3J'[eKTp0Mal"HI/ITHO€ moJie U 3JICKTPOMATrHUTHBIC BOJIHBI

DIIeKTPOMarHuTHOE
31 oJic u 5 bu6mmoreka [IOK
3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro mo pazueny 6
Pa3nes 4. CBeToBbI€e ABJICHHUS
i1 3aKOHBI 6 bubmuoteka [JOK
pacrpocTpaHeHus CBETa https://m.edsoo.ru/7f41a4a6
JIMH3BI U ONITUYECKHE bubmmoreka [IOK
42 npubopbI ° https://m.edsoo.ru/7f41a4a6
Paznoxenue 6emoro bubmuoreka [JOK
43 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
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Uroro no pazaeny

15

Pa3nea 5. KpanroBble IBJIeHUSA

Hcnyckanue u

bu6nmoreka [IOK
51 IIOIJIOIIIEHUE CBETA 4
https://m.edsoo.ru/7f41a4a6
aTOMOM
£ o Ctpoenue aToMHOTO 6 bubnuorexa [HOK
' sapa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuuu 7
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIMIT MOYJIb

IToBTOpEHME M

61 00001IeHNE 9 bubmuorexa [JOK
' coepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 xnace
Hroro 1o pasneny 9
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102
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YUYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
VYueOHnuk. 7, 8, 9 xnaccol. ABtropsl: Ileppiukun A.B. (7, 8 kiaccer); [lepsimkun A.B.,
I'yraux E.M. (9 knacc)
Pabouas terpans. 7, 8, 9 kinaccel. ABTophl: XanHanoBa T.A., XannanoB H.K. (7 kiacc);
XannanoBa T.A. (8 kiacc); I'yrauk E.M. (9 kmacc)
Pabouas terpans. 7, 8, 9 knaccel. ABTophl: Kacksros B.A., [Imutpuesa B.®.
METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

Hunaktuueckue marepuaisl. 7, 8, 9 kimaccol. ABTopsl: Mapon A.E., Mapon E.A.

COopHuk BompocoB u 3a1ad. 7, 8, 9 kiaccel. ABTopsl: Mapon A.E., Mapon E.A.,
[To3oiickuit C.B.

Juarnoctuueckue padotsl. 7, 8 kinaccsl. ABTopsl: [llaxmaTtosa B.B., [lledep O.P.
Tectnl. 7, 8, 9 kiaccel. ABropsl: XannanoB H.K., Xannanosa T.A.,

Metoanueckoe nocobue. 7, 8, 9 knaccel. ABtop: @unonosud H.B. (7, 8 kimaccer), ['yrauk
E.M., YUepnurona O.A. (9 kiacc)

U DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
https://m.edsoo.ru
https://www.google.com/url?g=http://www.egesha.ru/&sa=D&ust=1541279920252000
https://www.google.com/url?g=http://ege.yandex.ru/&sa=D&ust=1541279920253000
https://www.google.com/url?g=http://vk.com/app2792306_6017246&sa=D&ust=1541279920253000
https://www.google.com/url?q=http://www.rosbalt.ru/eg/&sa=D&ust=1541279920253000
https://www.google.com/url?q=http://kp.ru/daily/theme/5502/&sa=D &ust=1541279920253000
https://www.google.com/url?g=http://reshuege.ru/&sa=D&ust=1541279920254000
https://www.google.com/url?g=http://www1.ege.edu.ru/online-
testing&sa=D&ust=1541279920254000
https://www.google.com/url?g=http://www.edu.ru/moodle/&sa=D&ust=1541279920254000
https://www.google.com/url?g=http://www.gia9.ru/&sa=D&ust=1541279920255000
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[IOKYMEHT MOAMNWUCAH 3MEKTPOHHOI MNOANUCHIO

MYHULUMUNAJIbHOE OBLLEOBPA30OBATEJIbHOE YYPEXXEHUE "CPEQHSASA 13.10.23 14:38 (MSK) Ceptudmkat B2B5BE29CC468A40A0092920C94536D3
OBLLEOBPA30BATEJIbHAS LLUKOJIA N2 70", Kucenésa TaTbsiHa /iBaHOBHa,
[vpekTop



https://m.edsoo.ru/

