MyHHIMIIAJbHOe 0102KeTHOe 0011e00pa3oBaTeIbHOE YUpeKIeHHe
«Cpennss o0meobpazoBaTebHas K02 Ne 2y

c.Yyryeska, Uyryesckoro paiiona, [Ipumopckoro kpasi.

PACCMOTPEHO COI'JTACOBAHO YTBEP)_K_I[EHO
pykoBoaurens [IIMO 3aMECTUTEINb AUPEKTOpa < :"h } S\
s~ o YBP {ZZ / %33
4 Kazumuposa I".JI. /7 e / | f }F; LU na H.U.

ITpotokon Nel ot «25» I'pabko T.IL , i (”2 3 «30»
aprycra 2023 r. Ipuxa3 Nel ot «28» aBrycra MM’Z%‘“ 2

2023 . :

PABOYAS ITPOI'PAMMA

(ID 2147501)

y4eOHoro npeagmera «®usuka. bazoBrblii ypoBeHb»
u1st oOydaromuxcs 7-9 KiraccoB

(¢ mcnosib30BaHNeM G POBOro 000PyIOBAHHS HEHTPA €CTECTBEHHOHAYYHOM
M TeXHOJIOrH4Yeckoil HanpaBieHHocTel «Touka pocra»)

c.Yyryeska 2023 r.



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konnermmuu mnpenonaBanus ydeOHoro mnpeamera «Du3mka» W METOIMYECKHUX
pPEKOMEH Al TI0 peanu3alnuy 00pa3oBaTeIbHBIX MPOTPaMM €CTECTBEHHOHAYYHON
U TEXHOJOTMYECKOW HampaBlIEHHOCTEH 1O (U3UKE C HCIOJIb30BAHUEM
o0opynoBaHus 1eHTpa «Touka pocray.

Copnepkanue mporpaMMmbl 10 (PU3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaromuXcsi M OPraHU3alyi0 H3yYEHHUs
GbU3MKM Ha JEATEILHOCTHOM ocHOBe. B mporpamme mo (u3MKe YUYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpedoBanuiic ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl O YYEOHOMY IIPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOPA3YyIOIMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI) KapTUHY MHpa,
MPEeNOCTaBsieT HamOoJiee SCHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCT:

e HAYYHO OOBSACHSTH SIBJIICHUS;

* OI[CHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIIPETUPOBATH JIAHHBIC U UCIIOJb30BaTh HAYYHBIE 10KA3aTEIbCTBA
JIJ1s1 TIOJTYYEHUSI BHIBOJIOB.



[lenn wusyueHus ¢GU3MKK HaA YpOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBaHusi ydeObHoro mnpeamera «Duszuka» B
oOpa3oBarenbHBIX opraHuzanusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

e IPUOOPETEHUE HHTEpEca U CTpEeMJICHHS OOydYaloIUXCsl K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e Pa3BUTHUE TPEJICTABICHUNA O HAyYHOM METOJE MO3HAHUS U (OpMUpOBaAHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

 opMupOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3yjIbTaTa U3YUCHHS] OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e popMUpOBaHUE TMPEACTABICHUM O PO (PUBUKU JUIsI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  TMPEACTAaBICHUM O  BO3MOXKHBIX  cdepax  Oynayuien
npoheCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOMU, MOJTOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO

oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:

e MPUOOPETEHWE 3HAHUH O  JUCKPETHOM CTPOSHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e MPUOOpETEHNE YMEHUUN OIMUCHIBATH U OOBACHITH (PU3MUECKHE SIBICHHS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

¢ OCBOCHHE METOJIOB pEHICHHs] MPOCTEHIINX pacu€THBIX 3amad ¢
UCTIOJIb30BaHUEM buznyeckux MOJIeTIeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMEHHI HaOIOAaTh MPUPOHBIC SIBJICHUS W BBITOJHSATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaIMel (HU3NIECKOTO COACpIKAHUSA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

¢ 3HAKOMCTBO cO c(epamu npodeccuoHaabHON eSITEIHHOCTH, CBI3aHHBIMU C
GU3MKON, W COBPEMEHHBIMM TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.



Ha u3ydenue usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETo
oOpazoBanus otBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIel0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJeno).

[Ipennaraemeiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PadOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIICPUMEHTATBHBIX 3a/JaHHM, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npuOopsl. [lorpemHocTs u3mepeHuit. MexxayHapoHasi CUCTEMa €ANHHIL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIIOJEHHE, MOCTAHOBKA HAy4YHOI'O
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro aByieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu. (¢ ucnojab30BaHueM o0opyaoBaHus « Touka pocray)

1. MexaHu4eckre, TEIUIOBBIC, OJJICKTPUYECKHE, MAarHUTHBIC, CBETOBBIC
SIBJIICHHUSI.

2. Dusuyeckue MpuOOPHI U MPOLEeypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

(c ucnoib3oBanuem odopynoBanusi «Touka pocray)

OmnpeneneHue 1eHbl ASJICHUS MKl U3MEPUTEIHHOTO TpUdopa.
N3mepeHne pacCcTOSHUMN.
N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TENa.
Omnpenenenue pa3MepoB MajbIX TEN.
N3Mepenue Ttemmeparypbl MpU NOMOIIM >KHUAKOCTHOTO TEPMOMETpa H
JIaTYUKA TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JbIINe, YeM OOJbIlIe BhICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne yactull BemiecTBa. CBSI3b CKOPOCTH JBUKEHUSI YACTHUI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBaMHM BELIECTB B Pa3HBIX

LA A



arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysumn.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCS  MPUTSKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOICHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHne U B3aUMOJAECTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JBUKEHUE.
Ckopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JBUKEHHUS.

SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBWXKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BEMa BelecTna.

Cuila Kak XapakTepucTuka B3aumojeicTBus Ten. Cuila ynopyrocTd M 3aKOH
['yka. 3mepeHue cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHUS U CHJIa
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu. (¢ ucnoab30BaHueM 00opyaoBaHus « Touka pocray)

1. HaGnroneHue MexaHHMUECKOTO IBM)KCHHS Tela.

2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.

3. HaGmionenue siBeHus MHEPIUH.

4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBHUM TEl.
5. CpaBHEeHHE MaccC 10 B3aUMOJICHCTBUIO TEI.

6. CnoxxeHue CuJjl, HampaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnwie pabomul u onvimol.

(c ucnosb3oBanuemM odopyaoBanns « Touka pocray)

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJICIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TJIOCKOCTH.



OmnpeneneHue MmI0THOCTH TBEPAOTO Tea.

4. OmbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHHUs (medopMarium)
MPY>KUHBI OT TMIPUII0KEHHOM CHITHI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTENH 1 ra3oB.

(c ucnosab3oBanuem obdopynoBanns «Touka pocray)

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCHMOCTh JaBJIEHUs raza oT oObéma, TemmepaTypsl. Ilepenaua naBineHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. ITHeBmMarnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT riayOuHbl. ['mapocratmdeckuit
napasokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emsin u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3aymHOW o6osouku 3emiu. Onbit Toppuuemu. M3mepenue armochepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu. (¢ icnojib3oBanueM od0opyaosanus «Touka pocray)
3aBUCUMOCTbB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauyueckuit mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM YacTu
T€JIa ¥ ITIOTHOCTH KUJKOCTH.
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PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIioBHME IUIaBaHMS TeN: IUIABAHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIICHUS TUIOTHOCTEM TeJla U JKUIKOCTH.

Jlabopamopuvie pabomel u onvimel.

(c ucnoib3oBanuem odopynosanusi «Touka pocray)

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTpy>KEHHOH B
KUJKOCTh YaCTH TeJA.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIbI, JCHUCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MAaccChl TeJa.



4. OnbIThl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJKUBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
JKHUJIKOCTH YaCTH TeJa U OT INIOTHOCTH JKUJIKOCTH.

5. KoHnctpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIIECIIEHUE €€ IPYy30HOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

(c ucnosab3oBanuem obdopynoBanns «Touka pocray)

Mexanuueckast padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecHsl pbluara. [IpumeHeHHe mpaBuja paBHOBECUS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY Y TEXHHUKE.

Mexanuueckass 3Heprus. KuHernueckas M INOTCHIUAIbHAS SHEPIUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

(c ucnosib3oBanuem odopynosanusi «Touka pocray)

1. Omnpegenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella
10 TOPU3OHTAIBHOU ITOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PaBHOBECHS pblyara.

3. H3zmepenue KII/l HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAaHUYECKON SHEPTUH.
8 KIIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUH CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJI. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPHUHU.

Mopgenu TBEPAOro, KUJIKOTO UM Ta3000pa3HOTO COCTOSHHUM BeIIeCTBa.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, XKUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJISPHO--KUHETUYECKOW TEOPUH.
CmaurBaHU€ M KanWUISIpHBIE sIBICHUS. TenIoBoe paclIupeHue 1 CKaTHe.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
yactull. BuyTtpenHsisi sHeprusi. CrnocoObl U3MEHEHUsS BHYTPEHHEH SHEpPruu:
Temionepeaaya u COBEpIIICHUE paboThI. Bunasl TeIUIoNepeauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYEHHE.



KonuuectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. [lnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JIABJICHHUSI.

BnaxxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUS.

[TpuHuner padotel TemnoBbix asurareneil KIIJ[ rtemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

(c ucnosib30BaHMeM o0opyaoBanus « Touka pocra)

Hab6mronenue OpoyHOBCKOTO JIBUIKEHUS.

Hab6monenue nuddysuu.

HaOmnronenue siBieHU cMauMBaHUs U KaMWIISIPHBIX SIBIICHUM.
HaOmnronenue TenioBoro pacimpeHus Ted.

N3meHenue naBieHUs Ta3a IpU M3MEHEHUM 00bEMA M HArpeBaHUM WIIU
OXJIAXKCHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3IMUHbBIX BEUIECTB.

11. HabnrogeHue KUneHus.

12. HabnroeHue mocTossHCTBa TEMIIEPATyphl MPH TIIIABJICHUH.

13. Moaenu TemJIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimaol.

(c ucnosib3oBanuem odopynoBanusi «Touka pocray)
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1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKESHHUS.

2. OnbITHI 0 BBIPAIMBAHUIO KPUCTAIIOB TIOBAPEHHOM COJIM MJIN caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMS ra30B, JKUIKOCTEH U
TBEPABIX TEIL.

4. OrnpeneneHue JaBiIeHUs BO31yXa B OaJIJIOHE IIIpULIA.
OneITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh JAaBJIEHUS BO3AyXa OT €ro
00BbEMa U HarpeBaHUs WIH OXJIAXKICHUSI.

6. IIpoBepka runoressl JMHENHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TpyOKE OT TEMIIEPATYPHI.



7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OSHEpPruM Tejlna B pe3ysbTare
TEeIIonepeayi U padoThl BHEITHUX CHJL.

8. HMccrnenoBanue SIBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOIHOW H
ropsi4eu BOJBI.

9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEIMJI000MEHE C HArPEThIM METALTUYECKUM UIUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca uCrapeHus..

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI UIABJICHUS JIhJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

(c ucnorb3oBanueM odopynosanus «Touka pocray)

OnekTpu3auus Tel. J[Ba poaa 3JEKTpUUYECKUX 3apsaoB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHnmm
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuYecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUAN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
M CcTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOrO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTuBIeHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka nend. llocnemoBarensHoe M mapauielbHOE  COCIMHEHUE
MPOBOJHUKOB.

PaGota ® MOIHOCTH dJeKTpUYecKoro Toka. 3akoH JDxoymns—JleHa.
DneKTpudecKre 1enu U MOTPEOUTENH IICKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  TIOCTOSSHHBIX ~ MArHUTOB.
MarnutHoe nosie. MarHuTHOe 1osie 3eMJIM U €ro 3HaYeHUE MJIs1 KU3HU Ha 3eMJle.
OnbiT  Opcrega. MarauTHoe 1MoJ€  3JEKTpUYEecKoro Toka. IlpuMeneHue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI Ha MPOBOHUK C TOKOM.
DJIEKTPOJBUTATENb TOCTOSSHHOTO TOKa. MCmosib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONUCTBAX U Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAyKUuK. [IpaBuno Jlenua.
DnekTporeHeparop. CrocoObl  TONY4YEeHHST ~ DJCKTPUUECKOHM  DHEPIHH.
DIEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.



Jlemoncmpayuu.
(c ucnosab3oBanuem ooopyaoBanns «Touka pocray)
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25.

DnekTpu3aius Tel.

I[Ba poada SJIICKTPHUICCKUX 3apAd0B U BSaHMOHCﬁCTBﬂe 3aPSAKCHHBIX TCII.

YCTpPONCTBO U ACHCTBUE IJIEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKIIHS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apSAI0B.
[IpOBOTHUKH U AUBIEKTPUKH.

MopaennupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKYN IOCTOSTHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B KUIKOCTH.

. ['a30BbIi pa3ps.

. I3mepenue cuibl Toka aMIIepMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. Peocrar u mara3vH cCONpOTUBIICHUN.

. B3aumoaencTBre noCTOSSHHBIX MarHUTOB.

. MoaenvupoBaHre HEBO3MOKHOCTH PA3JICJICHUS TTOJFOCOB MAarHUTA.
. MoaenupoBaHrE MarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarauTHoOe€ noJie ToKa. DJIEKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJI HAa TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAIPABJICHUS] HMHAYKIMOHHOTO TOKAa OT YCIJIOBUH

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.
(c ucnosib30BanueM odopyaoBanns « Touka pocray)

€ro

OneiThl MO HAONIONCHUIO DICKTPU3ANMM Tel WHAYKIMEH U TpHU

COIIPUKOCHOBCHHUMU.

HccnenoBanue MAEUCTBUSA DJIEKTPUUYECKOTO TIOJII HA TMPOBOAHUKUA W

JIADJICKTPUKH.

COopka u mpoBepka paboThI IEKTPUIECKOM TIEMH OCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHUe CUIIbI TOKA.

N3mepeHne U peryJimpoBaHUE HANIPSKEHUS.



10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOUIAAW TONEPEYHOrO
CEYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUN MPU MOCIEN0BATEIHBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmiia Ui CWIBI TOKa IPU MAPAIIEIBHOM COCIWHEHUH
PE3UCTOPOB.

Omnpenenenre pabOThHI YMEKTPHUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pes3ucrope.

HccenenoBanne 3aBUCMMOCTH CWIIBI TOKA, MAYIIETO YEpe3 JaMIIOUKy, OT
HaIpsKEHMS HA HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJEHUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJS  [OCTOSIHHBIX ~MAarHUTOB IPU  UX
00BbEIMHCHUU U Pa3/ICTICHUH.

HccenenoBanne nENCTBUS IIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTyIIKK C TOKOM M MarHUTa OT CHJIbI TOKAa W HaNpaBJEHUS TOKa B
KaTYILKE.

N3ydeHne nerCTBUSI MAarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.
KoHcTpynpoBanue u n3ydyeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI IO HKCCIIEIOBAHUIO SIBICHUSI AJIEKTPOMAarHUTHOW WHAYKIWU:
MCCIICNOBAHUE W3MEHEHHWM 3HAYEHHWS W HAIPaBICHUS WHIYKIHOHHOTO
TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABMKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHne. HepaBHoOMepHOe npsMoiauHEHOe aBMKeHUE. CpeaHsass 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBHxkeHue. (CBoOoaHOE

naaenue. OnwiTel ['anumes.
PaBHOMepHOE ABMXKEHUE MO OKpYXKHOCTH. llepwon u uwacrora oOparieHwus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.



ITepsbiii 3ak0oH HptoTroHa. BTopoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[IpyuHIMI CYTIEPIIO3ULIMK CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuita TpeHus: Cuila TPEHUS CKOJIbKCHUS, CHIIA
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. Jlwxkenue ruraner BOokpyr Comnua. IlepBas xocMuyeckas CKOpPOCTb.
HesecoMoCTh U nieperpysKu.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynbe tena. IsmMeHenne umiynbca. UMimynbc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPrUM U padoThl. [loTeHInanbHas S3Heprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTou npyxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPI'UH.

Jlemoncmpayuu.

(c ucnosib30BaHueM o0opyaoBanus « Touka pocra)

1. HaOmroneHne MexaHM4eCKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl
OTCUY€Ta.

2. CpaBHEHME NYTE€W W TPACKTOPUU ABMIKEHHS OIJHOTO M TOTO XKE Tela

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.

HccenenoBanye Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnrogenue nBM>XeHMs Tela 0 OKPY>KHOCTH.

Hab6nrogenne MexaHMueCcKuX SIBICHHUM, MPOUCXOSAIINX B CHCTEME OTCUETA

«Tenexxka» 1pu €€ pPAaBHOMEPHOM M  YCKOPEHHOM JBHKECHHUU

OTHOCUTEJIHHO KaOMHETa (PU3MKH.

o v bk~ w

7. 3aBHUCHMOCTb YCKOPEHHs TeJa OT MacChl Tela U ACHCTBYIOLIEH HAa HEro
CUJIBI.
HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJICHCTBUH TET.
M3meHenue Beca Tesna Ipyu yCKOPEHHOM JBHKECHUH.

10. Ilepenaya ummynbca npyu B3auMOJICVCTBUM TEI.

11. [IpeoOpazoBanus 3HEPrUU NPU B3aUMOACHCTBUU TE.

12. CoxpaHEHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHre UMIYJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJIECHCTBUU.

14. HabmoieHne peakTMBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHHUUECKON SHEPTUU MIPU CBOOOTHOM MaJCHUU.



16. CoxpaHEeHUE MEXaHUYECKON IHEPTUM IIPU IBUKEHUHU TEJIA MO JCHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

(c ucnonb3zoBanueM odopynoBanusi «Touka pocray)

1. KoHcTpynpoBaHue TpakTa I pasroHa U JaJIbHEUINIEro paBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

2. OmpeneneHre CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WU JIBHKCHUS
[IapUKA 10 HAKJIOHHOW IUTIOCKOCTH.

3. OmpeneneHre YCKOpEHHUs Tella MPU PaBHOYCKOPEHHOM JBUXKEHUH IIO
HaKJIOHHOM IIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

5. [IpoBepka THUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBHKEHUH 0e€3
HAYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIHUE MPOMEXYTKH BPEMEHH OJIMHAKOBHI.

6. MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIBLHOTO JIaBJICHHUS.

Onpenenenue kodhGUIEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHXKCHUU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Onpenenenre padbOThl CHJIBL  YINPYrOCTH TIPU  TMOJIBEME TIpy3a C
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. 3yuenue 3aKoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexann4yeckue KoJie0aHusi M BOJIHbI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: iepro,
4acToTa, aMIUINTYy1a. MareMaTuueckuil U pyKUHHbIM MasTHUKU. [IpeBpanieHue
HHEPrUM MpH KOJIeOaATETHLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3oHanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
IonepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PaciupOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpayuu.

(c ucnosb3oBanuem odopynoBanus «Touka pocray)



1. HaOmronenue kosnebGaHUil Tesl MOA JIEHUCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

Habmroienue xosebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmoienue BBIHYKIEHHBIX KOJICOaHHU U pPe30HaHCa.

PacnipocTpaneHne npo10IbHBIX U NONEPEYHBIX BOJIH (HA MOJIEIN).
HabitoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

AKyCTHUECKHI pEe30HAHC.

Jlabopamopuvie pabomul u onvimaul.

(c ucosib3oBanuem odopynoBanus «Touka pocray)
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1. OmpezneneHne dYacTOTbl M Tepuojia KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.
3. HccnenoBanue 3aBUCUMOCTH TepHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT MaccChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJia KOJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
Paszgea 10. DineKTpoMaraHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBS3H.
DJIeKTpOMarHuTHasi npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.
Jlemoncmpayuu. (¢ ucnojab30BaHueM o0opyaoBaHus « Touka pocray)

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuwie pabomul u onvimaol.
1.  M3yuyeHue CBOMCTB 3JEKTPOMATrHUTHBIX BOJTH
(c ucnosb3oBanuem odopyaoBanns « Touka pocray)

2.  Pa3gen 11. CBeToBbI€ IBJICHHUS.
JlyueBas MOJIEIb CBeETA. Hcrtounuku CBETA. [IpssimonmHeHOE
pacopoctpanenue cBera. 3atmeHust ConHua u JIynsl. Otpaxxkenue ceta. [1mockoe
3epKajo. 3aKOH OTpakKEHUs CBETA.



[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlmaza. Xom mydeit B gnumH3e. OnTudeckas cucrtema (oToarmapara,
MHUKpPOCKOIIa M Teneckona. ['Ja3 kak onTuyeckas cuctema. bim3opykocTe u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.
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[IpssMOTMHENHOE PacIpOCTPAaHEHNE CBETA.

OTtpakeHue cBera.

[Tosryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTrYecKuil CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tosryuenue n300paxeHNuii ¢ TOMOIIBIO JIMH3.

[TpuHiun aevictBus ¢oToamnmapara, MUKPOCKONA U TEJIECKOIIA.

10. Monenp ria3za.

11. PaznmoskeHune 6e0ro cBeTa B CIEKTP.

12. [lomydenue 6enoro cBera MpH CI0KEHUH CBETA PAa3HBIX 1IBETOB.
Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH yTila OTPaKE€HUsS CBETOBOTO Jydya OT yria
najICHUSI.

N3yuyenune xapakTepucTuK n300paxxeHus peIMeTa B IIIOCKOM 3epKalie.
HccnenoBanrie 3aBUCMMOCTH YIJIa TIPEJIOMIICHUSI CBETOBOTO JIy4a OT yrJia
MaJCHUS HA TPAHUIIE «BO3yX—CTEKIION.

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
OmnpenencHaue HOKYCHOTO PaCCTOSHUS U ONTUYECKON CHIIBI COOMpAIOIICH
JIMH3HI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnBITHl 1O BOCIPHUATHIO I[BETA MPEIMETOB NMPU WX HAOIIOICHUN Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue v noryioiieHne cBera aroMoM. KBanThl. JInHeiyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3iaydeHus. CTpoeHue aTOMHOTO

apa.

Hyknonnas wmozens aromHoro suapa. HM3zoromsl. PaguoaktuBHBIE

npespaienus. [lepuon monypacmnana aTOMHBIX SIED.



SnepHble peakuyuu. 3aKOHBI COXPAHEHHUs 3apsil0OBOIO MU MAacCOBOI'O YHCEIN.
OHeprusi CBsA3M aTOMHBIX sfep. CBsi3p mMacchl M dHepruu. Peakuuum cuHTte3a u
nenenus snep. Ucrounnku sneprun CosHLa U 3BE31.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUH HA JKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CreKkTpsl U3JIy4yeHUs U NOIJIOIECHNUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. ChekTp BoAOpoOA.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o poTorpadusim).

3. M3mepeHue pagnoakTUBHOIO (OHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO--0000IAOIIMI MOAYJIb TPEAHAZHAYEH JI CUCTEMATHU3A[UN
U 000OuIeHHsT  MPEAMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke JJi1 NOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yvaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECleunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJibTaToB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pumyeckue
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWSA, pelaTrh 3aJa4d, B TOM YHCIIE
KAuECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMANBHO AESATENBHOCTHBIN XapakTep AAHHOTO pasjena pealn3yeTcs
32 CYET TOro, 4YTO OOy4yarliuecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX UM
npeajaraeTcs:

HAa OCHOBE IIOJIyUEHHBIX 3HAHUW pacCHo3HaBaTh M HAYYHO OOBACHATH
buznyeckue BICHUS B OKPY KAIOLIEH MPUPOJIE U MOBCEAHEBHOM KU3HMU;

UCIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BaXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMEP, TPAKTUYECKOTO UCIIOIb30BAHUS PA3THMYHBIX HICTOYHUKOB



9HCPIruyu Ha OCHOBC 3aKOHA IPEBpAICHUA U COXPAaHCHHUA BCCX M3BCCTHBIX BHUIAOB
OHCPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 001Iero oO0pa3oBaHusl HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJI€HUHU OOIIECTBEHHO 3HAUMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HAayKH: €€ TapMOHHYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLIEH
KYJBTYPBI;

— pa3BUTHE HAY4YHOW JIOOO3HATEIBHOCTH, MHTEpeca K HCCIIEeI0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HaHHUE IIeHHOCTU Oe3omacHoro oOpas3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBHJI OE30MacHOTO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C IJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHO€ Yy4YacTH€ B PEIICHHHM MPAaKTUYECKUX 3alad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U



COIIMAJIbHOM HAINpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelIeHus;

e 8) amanTanuu K HU3MEHSIOIMIMMCS YCJOBHSAM COLMAJBLHON W NPHPOIHOM
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
POCKTOB (M3UYCCKOW HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYIux,

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
JESITEILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MPUOOPETEHUU HOBBIX (HUINUECKUX
3HAHUI;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4EOHBIC  JCHCTBUA,  PETYJISATUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



eBBISIBJISITh W XapaKT€pU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(ssBIIEHUN);

e YCTAHABIIMBATh CYIIECTBCHHBIA MpPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pacCMaTpUBAEMBIX (aKTax,
JTAHHBIX U HAOJIOJACHUIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISIBJISITh TIPUYMHHO--CJICJCTBEHHBIE CBA3U MPU HU3YYCHUH (DPUINYECKUX
SIBIICHUI U MPOLIECCOB, JIENaTh BHIBOJBI C MCIOIb30BAHUEM JETYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEIINYHH;

* CAMOCTOATEIBHO BBIOMpATh CHOCOO pellieHus: yueOHO! (pu3nueckoi 3agauu
(cpaBHEHHE HECKOJBKHMX BAapUAHTOB pEIIEHUs, BBIOOp Hauboiee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

* HICII0JIB30BaTh BOIIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABJIEHHOMY IUIAHY OIMBIT, HECIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJbIIOE UCCIENOBaHUE (PU3UUECKOTO
SIBIICHUS;

¢ OIICHMBAaTh HA TPUMEHUMOCTbh H  JIOCTOBEPHOCTH  HH(OPMAIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yibTaTam
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

 IPOTHO3UPOBATh  BO3MOXKHOE  JallbHEHIee  pa3BUTHE  (PUBUUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:

o IPUMEHSATH PA3IMYHBIE METOJbI, NHCTPYMEHTHI U 3alpOoChl TPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a7a9H;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

¢ CAMOCTOATEIHHO  BBIOMpATh ONTUMANBHYIO (OpMYy  TpEACTaBICHUS
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIaeMble 3aJa4d  HECIOXHBIMU
CXeMaMH, uarpaMmMamMu, HHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:

eB X0 OOCYXJIeHHS Y4YeOHOro Marepuaina, pe3ybTaToB JIa0OPATOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh WJCU, HAlleJIEHHbIE HA pEUICHHE 3aJaud M TOJAepKaHHe
0J1aroKeIaTeIbHOCTH OOIICHHUS,



e COIIOCTABJISITh CBOM CYXKIEHUS C CY)KJIECHUSIMU JPYTUX YYaCTHUKOB JIMAJIOra,
OoOHapyXMBaTh Pa3IM4YUE U CXOACTBO MO3UIIMIA;

e BBIpa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

o MyOJUYHO TPEJICTABIATh PE3YIbTAaThl BBIMOJIHEHHOTO (PU3MUECKOTO OIbITa
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

e IOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAHIHOW U MHIAUBUAYAIbHON
paboTHI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

e IPUHUMATH 1IEJIM COBMECTHOM JIESITEIIbBHOCTH, OPTaHU30BbIBATH JIEHCTBUS I10
€€ JIOCTIDKEHHUIO: pacHpelessaTb poyid, oOOCyKIaTh IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJBKUX JIIOJICH;

* BHIIIOJIHATh CBOIO 4acTh paOOThI, HOCTUTas KaueCTBEHHOTO pe3yJibTaTra IIo
CBOEMY HAIIPABJICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YICeHAMH KOMaH/bL;

¢ OLICHMBATh KAue€CTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT O KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIINX JJIs
peuieHust GU3NYECKUX 3HAHUM;

e ODUEHTUPOBATHCS B PA3IMYHbIX  MOAXOAAX  NPHUHATHUS  pELICHUU
(MHOUBUYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
TpynIom);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHUS] (PU3NYECKON 3aJauul WU
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e 1aBaTh a/ICKBATHYIO OIIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSCHATh  NPUYMHBI  JOCTHXKEHHUSI  (HEAOCTHMIXKEHHUsS)  pe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIITOJIHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

e OLICHNMBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

e CTaBUThH ce0s Ha MECTO JPYToro 4YeJIOBEKa B XOJ€ CIopa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY JPYroro;



e PU3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH GU3NYECKUX 3a7a4d Wid B
YTBEPKJICHUSIX HA HAYyYHBIE TEMbI U TAaKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e IICTIOJIL30BATh MOHATHS: (PU3NUECKHE U XUMUYECKUE SBJICHUS, HAOIOICHHE,
HKCIIEPUMEHT, MOJIENb, TUNOTE3a, EAUHUIBI (PU3UUYECKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHUS  BemiecTBa (TBEPIOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYeCKoe JBUXKEHHE (PAaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEHOE), TPAeKTOpHs, PAaBHOACHCTBYIOIIAs cuia, aedopManus
(ympyrasi, TuiactTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

e paznuuaTh sBiCHUS (AUQGy3us, TEIUIOBOE BUKEHHWE YaCTHUIl BEIIECTBA,
paBHOMEpPHOE  JBHKEHUE, HEPABHOMEpPHOE JBWKECHHUE, HWHEPIuS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalieHus, Tepenada JaBiICHUS TBEPABIMUA TeJIaMH, J>KHIKOCTIMH H
razamu, atMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKOM SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX TaHHOE (PU3HUecKoe SBICHHE,

e PACIlO3HABATh  MPOSBICHHEC M3YYCHHBIX  (PU3WYCCKUX  SBIICHUA B
OKpYXaloleM MHpEe, B TOM uucie (U3UYCCKUE SBIICHUS B TPUPOJIC:
MpPUMEPHI JIBMKCHHUS C Pa3TUYHBIMU CKOPOCTSIMH B JKUBOW U HEKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSIHHE
aTMOC(EPHOTO NTaBJICHUS HA KMBOW OpPTraHW3M, IJIaBaHWE PbIO, phlUyard B
TEJIe YeNOBEeKa, MPH STOM MEPEBOAUTH MPAKTHUECKYIO 3a7]a4y B yUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

e ONIMCHIBATh M3y4YEHHBIE CBONCTBA TeN W (PU3UYECKUE SBICHUS, UCIOJIb3YS
bu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTb, CPENIHSASA CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSHKECTH, BEC
Tena, Cuia TpeHWs, naBjicHWe (TBEPIOTO Tena, >KUIKOCTH, Trasza),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CWJIbl, KOI(POUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KHHETHYCCKass W TOTCHIMAJIbHAS SHEPTHs), MPU OINHUCAHWHM TPABUIBHO
TPaKTOBaTh  (PU3MYECKHH  CMBICT  HMCIOJIB3yeMBIX  BEIIMYUH, HUX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TPpaPUKN U3YUCHHBIX 3aBUCUMOCTEH (PHU3NYECKUX BEITUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIEHUS U IPOILECCHI,
UCIIOJIb3Ysl TIpaBuJjIa CJIOKEHUs cuil (BAOJb OAHOM MpsiMoii), 3akoH ['yka,



3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pbryara (0Joka),
«30JI0TO€ MpaBWJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NPHU HTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

¢ O0BSCHATH (PU3NYECKUE SBICHUS, IPOILECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyaludl IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBS3H, CTPOUTh O0O0bACHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

e pemIaTh pacu€THbIC 3a/1a4 B 1—2 1eWCTBUA, UCTIONB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS
3aladyl  3alKChbIBaTh KpPaTKOE YCIOBUE, MOJCTAaBIATh (pU3HUEecKHe
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4E€HHOH (PU3NUECKON BEJTMYHHBI;

e pacro3HaBaTb HPOOJIEMBI, KOTOPbIE MOXHO pEHIUTh MpU I[OMOILIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE€ OIbITa, JENaTh
BBIBOJIBI 10 €70 PE3YyJIbTaTaM;

e IPOBOJIUTH OTIBITHI IO HAOIOICHUIO (DU3UUECKUX SBIICHUN WU (PU3NIECKUX
CBOMCTB Tes: (hOpMYJIMPOBATH MPOBEPSIEMbIE MPEANOI0XKEHUSA, COOUPaTh
YCTaHOBKY M3 MPEJIOKEHHOI0 000pYyI0BaHHUs, 3alMChIBATh XOJ OIbITa U
dbopMyIUpOBaThH BBIBOBI,

* BBITIOJIHATH NIPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHU, MacChl Tea, 00bEMa,
CWJIbI U TEMIIEPATypbl C HCIOJIB30BAHUEM AaHAJOTOBBIX U LHU(PPOBBIX
npuOOpOB, 3alMChIBaTh TOKa3aHUs TMPUOOPOB C YUE€TOM 3aJaHHOMU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

¢ IPOBOJUTH MUCCIIETOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YIPYroCTH OT YAJMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAaHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUS, COOUpaThb YCTAaHOBKY H
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH



pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKHUX BEJIIMYUH B BUJE
NPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

¢ IPOBOJIUTH KOCBEHHBIE W3MEpPEeHMsI (U3UYECKUX BEIUYMH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYIOIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(UIIMEHT IMOJIE3HOTO JeHUCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAyS NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHUE UCKOMOW BETTUYHHBI;

* COOJIIO/IATh MpaBWJIa TEXHUKU O€30IacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

e YKa3bIBaTh MPHUHIMIBI JCHCTBHUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETP, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

e XapaKTepU30BaTh IMPUHIUMBI  JEHCTBUS  U3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIIUITHAKY, yCTPOWCTBO BOOIPOBOAA, TUIPABIWYSCKUN TMpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJUTH IPUMEPHI (HAXOAUTH UH(GOPMAIIUIO O IPUMEPAX) MPAKTUUYECKOTO
UCTIONb30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHON JKU3HU IS
oOecrieyeHuss 0€30MacHOCTM TMpu  oOpamieHuu ¢ HOpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaloIlEel Cpejie;

¢ OCYILIECTBJIATH OTOOP MCTOYHUKOB HH(opMauuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

* ICTIOJIB30BAaTh TPW BBITIOJHEHUHN Y4YEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CoAepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcbl ceti VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBICE W YCTHBIE COOOIIEHUsS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
qrcie MyOIuYHO JenaTh KpaTKue COOOIIEHHsS] O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHMH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH



U3YYEHHBIM TOHATUIHBIM anmapaT Kypca (U3UMKH, CONMPOBOXKIATH
BBICTYIUUIEHUE MTPE3EHTALIUEM;

elIPY BBIMOJHEHUU YYEOHBIX NPOEKTOB M HCCJIEAOBAHUIN pacnpeneisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIlaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMMO/JICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

e ICIIOJIb30BATh MOHSITUSA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;

e pa3uuaTh SIBJIEHUSA (TEIUIOBOE paCIIMPEHUE W CXKaTue, Terionepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIHS, U3JIy4EHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHUCAHWI0 MX XapAaKTEPHBIX CBOMCTB MU HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

e paCIlO3HABATh  MPOSBJICHHE  M3YYCHHBIX  (DU3MYECKUX  SBICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJE,
KpUCTAUIBI B mpupojae, u3nydeHue CoJiHIA, 3amMep3aHhe BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

e ONIMCHIBATh M3yYEHHBIE CBOWCTBA TeN W (PU3WYECKUE SIBICHUS, UCIOJB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOThI, yJeJIbHAas TeIJIOEMKOCTh BEIIECTBA, YyiAelbHAs TeIUloTa
IJIABJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yjelbHAas TeIioTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MalIuHbl, OTHOCUTENIbHAsI BJIAXKHOCTb BO3AYyXa, JJICKTPUUYECKHUM 3apsf,
CHJIa TOKa, JJIEKTPUYECKOE HAINPSIKEHHUE, COIPOTHBIICHUE IPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
(¢u3NYECKUX BEIWYUH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH TIpapuKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3UUECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO--KHHETUYECKONW TEOPUHU
CTPOEHHMSI BEIECTBA, NPUHLMUII CYNEpPHO3ULUHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

¢ 00BSCHATHh (DU3MUECKHUE IPOLIECCHl U CBOICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemIaTh pacu€THbIC 3a/1a4 B 2—3 EWCTBUSA, UCIOJIB3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBatOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaliM3a YCIOBUS
3aJlayy 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATh HETOCTATOK JAHHBIX IS
peuieHust 3aauu, BbIOMpaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE IS €€
penieHus, NpOBOAUTH PAacy€Thl W CPAaBHUBATh IIOJYYEHHOE 3HAYCHUE
¢u3nyeCKOil BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaTh MNPOOJEMbI, KOTOPbIE€ MOXKHO pEUIUTh MpU MOMOLIA
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTh NOpsJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

e IPOBOJIUTH OTBITHI TIO HAOJIOICHNIO (DU3UUECKUX SBICHUN MU (QU3UIECKUX
CBOMCTB TeJ (KanwUISIpHbIE SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT
ero o0bEma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HArPEBaHUS
IPU W3JIy4EHUM OT LIBETa W3JIydarouleil (ITOTJIOIIAOIIEe) MOBEPXHOCTH,
CKOPOCTh MCHApEHMsI BOJbI OT TEMIIEpATypbl XKUIAKOCTH M IUIOIIAAU €€
MOBEPXHOCTH, DJJEKTPU3ALMS TEI U B3aUMOJCUCTBHE JJIEKTPUUECKUX
3apsA0B, B3aUMOJICUCTBHME TMOCTOSHHBIX MAarHUTOB, BU3yalU3allUs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB, IEUCTBUSI MAarHUTHOTO MOJIS Ha
IIPOBOAHUK C  TOKOM, CBOMCTBA  JJIEKTPOMArHUTA,  CBOMCTBA



AJIEKTPOJIBUraTelNsl IOCTOSHHOTO TOKa): (OpMyJIMpOBaTh IpPOBEpSiEMbIE
IPEIO0JIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYA0BAHHUS,
OIKCHIBATh XOJ1 ONbITA U (POPMYIUPOBATH BHIBOJBL;

e BBIIIOJIHATH MPSMBIE U3MEPEHHS TEMIIEPATYPhbl, OTHOCUTEIBHON BIIAKHOCTHU
BO3/lyXa, CHJIbI TOKA, HANpPSHKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JaTUYMKOB (PU3MUECKUX BEJIUYMH, CPaBHUBATh DPE3YJIbTaThl
HU3MEPEHUN ¢ yIETOM 3aJJaHHON a0COFOTHOM MOTPEIIHOCTH;

* IPOBOJUTH HMCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKON BEIMYUHBI OT
IpYyroi C  UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
WCCIICAOBAHUE IOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIVUHEHUN
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCHUMOCTH B BUAE TaOmuI U rpaduKoB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIICIOBAHUS;

¢ IPOBOJINTh KOCBEHHBbIE W3MEpPEHUS (DU3UUYECKUX BEIUYMH (yAeIbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBATh W3MEPEHHs, COOMpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

e COOMIOAATH MpaBUja TEXHUKU O€30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e XapaKTepU30BaTh MPUHIUMBl  JEHCTBUS  HU3YYEHHBIX MNpUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeETp,
BOJIbTMETP, CUETYMK JIIEKTPHUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSTHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

e paCliO3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPONUCTBA M HU3MEPUTEIIbHbBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUTaATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUECKUX
LENEN C MOCIEAOBATEIbHBIM U MAapauICIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETICH;



e IPUBOJUTH MIPUMEPHI (HAXOUTh HHDOPMAIMIO O TPUMEPAX ) TPAKTUYECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUW B TOBCEAHEBHOM JKU3HU A
obecricueHuss 0€30macHOCTH TNpH  oOOpallleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KAIOILIEH Cpefie;

¢ OCYIIECTBJIATh MOUCK HWHGOpMAMK  (U3HUECKOTO  COJEPXKAHHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;

¢ ICTIOJIL30BATh TPU BBHITIOJHEHUN YYCOHBIX 3aJlaHUN HAYIHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOrO0 COJIEpKaHMs, CIPaBOYHBIE MaTepHabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC IMCBMEHHBIC W KpPAaTKHWE YCTHBIC COOOIIEHUS,
0000mas wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (u3uky,
COMPOBOXK/IaTh BHICTYIUICHHE TPE3CHTAIINCH;

elIPY BBIMIOJHEHUU YYEOHBIX TMPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
MPOLIECCOB pacCHpeiesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa TCUCTBUM H
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHUBATh COOCTBCHHBIM BKJIaa B
NeATEeTLHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kjacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

¢ ICTIOJIb30BAaTh ~ TMOHSATHS: CHCTEMa OTCY€Ta, MaTepuanbHas TOYKa,
TPaeKTOPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TMEperpy3Kku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO,
IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJCOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOTIBI, SITCPHAS DHEPTETHKA;

e pa3nMyaTh SIBJICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JIBUKCHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKEHUE 10 OKPY>KHOCTH, B3aHMMO/ICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHUE, KOJeOaTelnbHOE IBUIKEHHUE (3aTyXarouiue u
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOYKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

e paCllO3HABaTh  NPOSBICHHE  M3YYCHHBIX  (PU3MYECKUX  SIBIICHHA B
OKpyXaromeM Mupe (B TOM uHcie (PU3NYECKUE SIBICHHS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, I[yHAMHM, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

* ONIUCHIBATh HU3YYCHHBIE CBOMICTBa Tel W (DU3MUECKHUE SIBICHUS, UCHOJB3YS
¢u3nueckue BeNUYUHBI (CpEeIHSAsI M MIHOBEHHAs CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUMANbHAs HHEpPrusi Teja,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTeJIb IMPEJIOMIICHUS CPEABbI), TP ONUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3MUECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOIO U MAaCCOBOT'0 YUCEN



OpU SJAEPHBIX PEAKLMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUYECKOE BBIPAXKECHHUE;

¢ 00BSCHATHh (DU3MUECKHUE IPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIEJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBsACHEHHWE u3 2-3
JOTMYECKHX ILIAaroB C ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pelIaTh pacyE€THBIE 3a7a4M (ONMUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHMI),
UCIIOJNIB3YSl 3aKOHBI M (OPMYJIIBI, CBSI3bIBAIOIINE (PU3UUECKHE BEIWYUHBIL:
Ha OCHOBE aHalu3a YCJIOBHS 3aJaud 3allMChIBaTh KpPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE UM M30BITOUYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U
(bopMyIibl, HEOOXOIUMBIE JJISl PEILIEHUs], IPOBOJAUTH Pacu€Thl U OLIEHUBATh
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS PU3NIECKON BETUIHHEI,

e pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEHINTh TPU TMOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3ys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, [JelaTb BbIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH 1 ONIBITOB;

¢ IPOBOJIUTH OTIBITHI 1O HAOIIOEHUIO (PU3NUECKHX SABICHUN WIH (PU3NIECKUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbroTOHa, 3aKOoHA COXpaHEHUs
SHEpPruM, 3aBHCUMOCTh IEpUOJa KOoJIeOaHU MPYXKUHHOIO MasTHUKA OT
MaccChl Tpy3a M KECTKOCTU TMPYXKUHBI U HE3aBUCUMOCTh OT aMILTUTYIBI
MajibIX ~ KoJIeOaHWH,  MOpSIMOJIMHEHHOE  paclpOCTpaHEHHE  CBETa,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB H3IIy4YECHMUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

* IPOBOJUTH NMPU HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX H3MEPEHUMH, ONpeaensis
CpeqHee 3HAYeHHE W3MEpseMON BeTUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNbHOTO PUOOpPa);

« IPOBOJUTH  HMCCIEAOBAHHWE 3aBHUCHUMOCTEH  (U3WYECKUX BEIUYMH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIDKEHWW 0€3 Ha4dalbHON CKOPOCTH, Teproja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEeIoMJICHHs OT yIJia
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh



YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3MUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUs;

¢ IPOBOJUTH KOCBEHHBIE W3MEpPEHUS (PU3UYECKUX BEIMYUH (CpemHsis
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MajJCHHs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUS! CKOJBXKEHUS, MEXaHW4eckas pabdoTa U MOIIHOCThb, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIIeH  JIMH3BI, PAJAWOAKTHBHBIN  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY HU
BBITNIOJIHATh U3MEPEHUS, CIENysl IPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

e COOMIOAATH MpaBUJIa TEXHUKHA O€30MaCHOCTU MpU pabdoTe ¢ JabopaTOPHBIM
00opy1I0BaHUEM;

epa3IMyaTh OCHOBHBIE TPU3HAKM HM3YUYEHHBIX (PU3NYECKHX MOJEIIEH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUIAHETapHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  HU3YUYCHHBIX HOPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW MW  HEOOXoauMble (u3nyeckue
3aKOHOMEPHOCTH;

¢ ICTIOJIB30BAaTh CXEMbl U CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU pEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHYECKHE CXEeMbl IS
MOCTPOEHUS N300paKeHH B IMJIOCKOM 3epKajie U cOOUparouiei JMH3e;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O TPUMEPaX) MPAKTUIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHuss 0€30MAaCHOCTH TMpu oOpamieHuu ¢ [OpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMsI 3I0POBbS U COOIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

¢ OCYIIECTBIISITh  MOUCK HMHpOpMAIMK  (QU3NYECKOTO  COACP)KAHUS B
WuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYSI TIOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpeJeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



* ICIIOJIB30BAaTh NPHU BBINOJHEHUM YYEOHBIX 3aJaHM HAy4YHO--TIOMYJIIPHYIO
JAUTEepaTypy (PU3MYECKOro COAepXaHHs, CIPAaBOYHbIE MaTE€pHaIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NUCBMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
uHGOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATENIBHOCTH, IIPU  OTOM TPAaMOTHO  MCIIOJIb30BAThb  HM3yYECHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpEe3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre U B3aUMO/ICUCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHCCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

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

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEl > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 1 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbie iBJIeHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 ITocTOSHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DIEKTPOMArHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SBnenus npupobl

duznyeckue SABICHUS

du3nyeckue BEINYMHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPU MOMOIIN
KUJKOCTHOTO TEPMOMETpPA U JIaTUnKa
TeMIIEpaTyphl' ¢ HCMOJIb30BAHHEM
ooopynoBanus «Touka pocrax:
MYJbTH IATYUK,BBIHOCHOM 30H/1
AATYUKA TeMIEpPaTyphbl.

MeToapl HAYyYHOTO TTO3HAHMSL.
Onucanue PU3NUECKUX SBJICHUMN C
IIOMOIIBIO MOJIETIEN

VYpok-uccnenosanue "lIposepka
TUIIOTE3BI: AAJbHOCTD MOJETA MIApHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, 4YeM OOJIbIIIE BHICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

CTPOCHUC BCUICCTBA

1 00beMa TeJla 10 €ro INIOTHOCTH,

8 JIBr>KeHUE 4acTHIl BEIIECTBA bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMnbITHI 11O
HAOJII0ICHUIO TETUIOBOTO PACIIUPEHUS
9 ra3oB)» HCIOJIb30BaHHEM
odopynoBanus «Touka pocTa»:
MYJIbTH JATYUK,BHLIHOCHOI 30H]
AATYMKA TeMIIepaTypbl.
10 ArperatHble COCTOSIHHSI BEIIIECTBA
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
1 Bozbl. O000IIEHNE 110 pa3aeny bubmuorexa [JOK
«IIepBoHavanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
MexaHn4ecKoe TBUKCHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
12 NBIOKEHHE, HCMOJIb30BAHHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a05c6
ooopynoBanus «Touka poctax:
MYJIbTH JaTYUK
bu6nmoreka [JOK
13 Ckopocts. EAuHHIE CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBHKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Nuepuusa. Macca — Mepa
15 WHEPTHOCTH TEJl, HCMOJb30BAHUEM bubmuorexa [JOK
odopynosanus «Touka pocrax: https://m.edsoo.ru/ff0a0c10
JAATYHK MACChI.
16 [InoTHOCTB BemecTBa. PacyeT macchl bubmuorexa [JOK

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

HCII0JIb30BaHMEM 000pPy10BaAHMS
«Touka pocTa»: JaTYHK Macchl

Jlaboparopnas pabota «OnpeneneHue
IJIOTHOCTU TBEPAOTO TEIIA»

o HCIIO0JIb30BAHHEM 000PY/10BAHUS
«Touka pocTa»: JaTYHK MACCHI
Pemenne 3agau mo teme "I1moTHOCTD bubmuorexa [JOK
18 " _
BEIIEeCTBA https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaencTeug Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yueHue
20 3aBUCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>XKUHBI OT
MIPUIIOKEHHOMN CHITBD)
SArnenne Tarorenus. Cuina TAXKECTH
21 HCII0JIb30BaHUEM 000py10BaHMS
«Touka pocta» 1aTYMK MaccChl
CBsI3b MKy CUJION TSKECTH U
22 Maccoii Tena. Bec Tena. Pemenne bubmmorexa LIOK
" " https://m.edsoo.ru/ff0a1778
3aja4 1o teme "Cuna TaKecTH
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubmuoreka [IOK
Pu3nyecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bubmuorexa [JOK
24 Hsmepetiite cit. JlnamoMeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
26 CrnosxeHue IByX CUJ, HallpaBJIEHHBIX bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

10 OJAHOU MPSIMOM.
PaBHOelicTBYOIIIASA CHIT

https://m.edsoo.ru/ff0ala70

27

28

Pewenue 3amad o reme
"PaBHoneiicTByromas cu"

Cuna tpenus u e€ Bubl. Tpenue B
MIPUPOJIE U TEXHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas padota «3yueHue
3aBUCHMOCTH CHJIbI TPECHHS
CKOJIB)KCHHUS OT CHJIbI JIaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJECHCTBYIOLIEH CUIIbI

31

Pemenue 3agau no r