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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30oBaTeIbHON NPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opmMupoBaHue
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolMXcs M OPraHu3aluio HU3yYeHUs
¢u3MKU Ha JEeATEeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke YYUTHIBAIOTCS
BO3MOXXHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuit ®I'OC OO0
IJIAHUPYEMbBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3ybTaTaM oOy4YeHUs, a TaKKe
MEXIIPEMETHBIE CBA3U E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeeieHre yueOHoro Marepraia
no rogaMm o0y4yeHus (MO Kiaccam), MpeajiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOrO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl IO Y4eOHOMY MPEIMETY.

®usrka ABIAETCS  CUCTEMOOOpAa3yIOIIUM JUIsi  €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIBKY (PU3NUYeCKre 3aKOHBI JI€KaT B OCHOBE MPOIIECCOB
U SBJICHUW, HW3yYaeMbIX XHMHUEH, OHWOJIOrueHd, acTpoHOMUEH U (HHU3NUECKOM
reorpadguei, BHOCHUT BKJaJ B €CTECTBEHHO-HAYyYHYIO KapTHHY MM,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYSHHsSI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 riaaBHBIX 3a7a4 (U3WYECKOro OOpa30BaHHUSA B CTPYKType OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIIMMU KOMIETEHTHOCTSMH, XapaKTepU3yIOLUIMMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e HAy4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIE0BAHU;

e HHTEPNPETHPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHBIE
JIOKa3aTeNbCTBA JIJIsl TOTYUEHHUS BBIBOIOB.

lenn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Duszuka» B
oOpa3zoBaTeibHbIX oOpranusamnusix Poccuiickoit ®expepanuu, pean3yrOUIAX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPXKAECHHON pelieHueM



Konnerun Munucrepctsa npocseiienus Poccutickoit denepanuu (mpoTtokon ot 3
nexadbps 2019 r. Ne TIK-4BH).

eaun nzyyenus pusuku:
nproOpeTeHNE HHTEepeca U CTPEeMJICHHS 00yJaIoUXCs K HAYYHOMY U3YUYEHHIO
HPUPOJIBI, PA3BUTHE UX HHTEIUICKTYATbHBIX M TBOPUYECKUX CITIOCOOHOCTEH;
pa3BUTHE MPEICTaBICHUA O HAyYHOM METOJE TMO3HaHUsA W (OPMUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPY>KAIOIIUM SIBIICHHSIM;
(GopMupoBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa M3yUeHUs OCHOB
CTpOCHHS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH,
dopMupoBaHuEe TPEACTABICHUH O poind (GU3UKH JUIS Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,
pa3BHUTHE MPECTaBICHUI 0 BO3MOXKHBIX chepax Oyaymieit mpodeccroHaabHOM
JeSATeNLHOCTH, CBI3aHHON ¢ (PU3MKOM, MMOATOTOBKA K JATbHEUIIIEMY 00yUCHHIO
B OTOM HaIlpaBJICHHUH.

JlocTKeHrEe ATUX Ieliel mporpaMMbl 1o (pU3MKe Ha YpOBHE OCHOBHOTO

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUEM CICAYIOIUX 3a1a4:

nproOpeTeHNE 3HAHWI O TUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYCCKUX,
TETUIOBBIX, JIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHHe YMEHWH ONHUCHIBATh W OOBSICHATH (DU3MUECKUE SIBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;
OCBOGHHE  METOJIOB  pEHICHHWs]  MPOCTEHIIMX  pacdy€THhIX  3a7ad  C
UCTIOJIh30BaHUEM buznuecKux MOJIETICH, TBOPYCCKUX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHH HAOIIOJATh MPHUPOJHBIC SBICHUS W BBINOIHITH OIIBITHI,
nabopaTtopHbie  pabOTBI M OKCICPUMEHTAIBHBIC  HCCICIOBAHUS  C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;
OCBOCHHE TPUEMOB paboThl ¢ uH(popManuend (QUINIECKOTO COAepIKAHMS,
BKJIOUass WHMOPMAIMI0O O COBPEMEHHBIX JOCTWIKEHUSAX (PU3UKH, aHAIU3 U
KPUTHUYECKOE OlIEHUBaHNE HH(POPMAIINH;
3HAKOMCTBO €O chepamMu mpodeCCHOHATHHOW ACSTEIBHOCTH, CBSI3aHHBIMU C
(GU3HKON, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha JOCTIKCHHSIX
buznueckon HayKH.

Ha uzyuenue ¢usuku (0a30BbIi YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 gaca B HEJIENIO), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Henemo).



COILEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoasl. DU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnueckux BennuyuH. Dusnyeckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHULL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HU3Y4alOT MPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BOMPOCA, BBIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 0OBICHEHUE
Habmonaemoro sBieHus. Onucanue GuU3NUEcKUX SBIEHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckue npuOOPHI U MpOLEAypa MPSAMbBIX U3MEPEHUN aHAOTOBBIM U

1T (POBBIM TPHUOOPOM.
Jlabopamopnuie padomwt u onvimot.
1. OmpeneneHue Moka3aHU U3MEPUTEIBHOTO MPUOOpA.
2. H3MepeHue paccTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JNaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH MOJIETA
IapuKa, MyIEHHOTO0 TOPU30HTAIbHO, TEM OOJIbIIe, YeM OOJbIle BBICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mepbl. OIMbITHI,
JIOKA3bIBAOIIHAE TUCKPETHOE CTPOEHNE BEUIECTBA.

JIBukeHne dactul] BemiectBa. CBSI3b CKOPOCTH JIBMDKEHUS YaCTHI[ C
Temreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgelicTBue yacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEW U TBEPIBIX
(kpucTtamindeckux) Tena. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpauuu.



1. HabGmronenne OpoyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaOGmiogenue  siBneHud,  OOBACHAIOIIMUXCS  NPUTSDKEHUEM WU
OTTaJKUBAHUEM YACTHI] BEILIECTBA.

Jlabopamopnuie padomot u onvimot.

1. OueHka JAuameTpa aToMa METOJOM psAloB (C  HMCHOJb30BAHUEM
dotorpaduii).

2. OnbITHI 110 HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO TEUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUSI.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHUS.
SBnenne wHepUUU. 3aKOH HMHEpPUUU. B3aumoneilcTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIE
00BEMa BelecTna.
Cuila Kak XapakTepucTuka B3aumoneicTBus teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUSA U CUJa
TsokecTd. Cuia TSKeCTH Ha Apyrux IuaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HANPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTBytomas cui. Cuia TpeHHs.
TpeHne CKONbKEHUS U TPEHUE MOKOs. TpeHne B mpupoae U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS TeTa.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmromenue siBJIeHUS HHEPIIUH.
4. Habmronenne n3aMeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEII.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnwie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJEJIH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OmnpeneneHre cCpeHEN CKOPOCTH CKOJILKEHUs OpycKa WM IIapuKa IO
HaKJIOHHOM IIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TEIIA.

4. I'pagynpoBaHu€ NPYKUHBI U U3MEPEHHUE CUIT JUHAMOMETPOM.
UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT ILIOLIAAU
COIIPUKOCHOBEHMS TEJI, IPUKUMAIOIIEN CHIIBL, POJA TOBEPXHOCTH.



Paspnen 4. /laBieHue TBEPABIX TeJl, dKMIAKOCTEH H ra30B.

Hasnenune. CnocoObl yMEHBILIEHHUS U yBEJIMYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTb JaBJICHHMsS Ta3a OT oO0ObEéMa, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M ra3zamu. 3akoH Ilackang. [IHeBmaTmueckue
MalllUHbl. 3aBUCUMOCTb JAaBIEHHUS XKUIKOCTH OT TIyOWHBL. [uwapocratuueckuit
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emsn u atMochepHoe aaBieHue. [IpUyuHBI CylIECTBOBaHUSA
BO3AyIHON 000m0uku 3emiun. OnbiT Toppuuemnu. M3mepenue atMmochepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTaBICHUSI.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocybl.

I'mppaBnuueckuit mpecc.

[IposBnenue nericTBUst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT O00BEMA MOrPYKEHHOM YaCTU

T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOWIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcCIOBHE IJIaBaHUS TeJl: MJIABAHUE WIM MOTPY’KEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH Beca Telia B BOJIe OT 00bEMa MOrpyKEHHOM B
YKUJIKOCTh YaCTH Tea.

2. M3ydeHue BBITANKHUBAOUIEH CWIBL, JEHUCTBYIOLIEW HA MOTPYXKEHHOE B
YKUJIKOCTB TEJIO.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHJIBI, JEUCTBYIOLIEH HA TEIIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOWIEH CHIIBL,
JNEUCTBYIOIIE HA TeNOo B IKUJIKOCTH, OT O0BbEMa MOrpy>KEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHne apeomMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpPEAEIIEHUE €€ TPY30NOABEMHOCTH.

S T o

~



Paspnen S. PaGora 1 MOIIHOCTh. DHEpPrus.

Mexanunueckasi pabota. MOIIIHOCTS.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpuMmeHeHue npaBuia paBHOBECHs pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTHdeckas M NOTEHIUANIbHAs JHEPTHS.
IIpeBpamenne 0JHOrO BHUJ1a MEXaHUYECKOW SHEPTUU B IPYrod. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue paOOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBM)KCHHM TeJa

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. BrlsicHEHHE ycOBHSI paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHOM INIOCKOCTH.
4. W3ydeHune 3aKOHA COXpPAaHEHMSI MEXAHUYECKON DHEPIUU.

8 KJIACC

Pa3nen 6. TenjioBble siBJIEHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pasMepbl aTOMOB M MOJeKyJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUST MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucramnmueckue u amopdusie tena. OObsicHEHHE CBOWCTB T'a30B, KHIKOCTEH H
TBEPABIX TEI HA OCHOBE IIOJOXKECHUU MOJEKYISIPHO--KHHETHYECKON TEOPUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacliupeHue u cxKaTue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUXKCHUS
gactull. BHyTpeHHss sHeprus. CnocoObl W3MEHEHUS BHYTPEHHEH DHEPTHH:
Teronepeaada u COBEPIIIECHUE paboTHI. Buagsr TETJIoNepe1aun
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYCHHE.

KonnaecTBo TEemnoThl. YenbHas TEIIOEMKOCTh BemIeCcTBA. 1e€IrmiooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHEHHME TerioBoro Oananca. IlmaBneHue u
OTBEPJ/ICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. Y AEJIbHAas TEIUIOTAa IJIAaBJICHUS.
[TapooOpa3zoBanue u konaeHcanus. Mcnapenue. Kunenue. VYjaenpHas TerioTa
nmapooOpa3zoBaHus. 3aBUCHMOCTh TEMIIEpaTypbl KWUIEHUS OT aTMOoc(epHOro
JIaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUS.



[Tpuniuner padotel TernoBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U NIPEBPALICHUS JHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L 00 N D

10.
11.
12.
13.

HaGmonenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjeHU cMaurBaHUs U KalTWIISPHBIX SBICHUN.
Habnronenue TemioBoro paciiupeHus Tel.

N3menenne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabr reronepenayn.

OxmnakieHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEMITOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGroneHre mocTossHCTBA TEMITEpaTyphl MPU TIABJICHHH.
Moenu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb JAaBJICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

ITpoBepka ruNOTE3bl JUHCHHOM 3aBUCHMOCTH JUIMHBI CTOJIOHMKA KUIKOCTH
B TEPMOMETPUUECKON TPyOKE OT TeMIIepaTypHhI.

HaGmoneHnne w3MeHEeHHMsT BHYTPEHHEH OSHEPrud Tella B pe3yJsibTaTe
TeIUIonepeaur ¥ padoThl BHEIIHUX CHUJI.

HccnenoBanne sBACHUS TEIUIOOOMEHA IPH CMEIIMBAHUU XOJOJHOW H
ropst4ei BOJBI.

OmnpeneneHue  KOJAWYECTBA  TEIJIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJI000MEHE C HAarPEeThIM METANTHISCKUM ITHITUHIPOM.

Ornpenenenue yaeabHONU TEIUIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OnpeneneHne OTHOCUTEIILHOW BIaXKHOCTH BO3/yXa.

OnpeneneHue yaeabHON TEIJIOTHI IIABJICHUS JIb/IA.



Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsiaoB. BzammojeicTBue
3apsbKeHHBIX  Tesl. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTh 3neKkTpuueckoro moss. IIpuHnun
CYINEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsoB. DJIEMEHTAPHbIA JJIEKTPUUECKUMN 3apsii.
Crpoenune aroma. IIpoBOOHMKM M  AUDIEKTPUKH. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
HNcTtoyHukn mTOCTOSSHHOTO TOKA. JIeMCTBUS DIIEKTPUYECKOTO ToKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuina  Toka.  DIEKTPUUYECKOE  HaIpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICJIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. llocnemoBaTenbHOE W MapajUiesIbHOE — COEJMHEHUE
MIPOBOJHUKOB.

PaGora w MoOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpUYecKue enu U MOTPEOUTENH IEKTPUUecKoi sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHUTBHL.  B3anmonelcTBME  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE nosie 3eMJIM U €ro 3HAUYCHUE JJIs KU3HU Ha 3eMIle.
Oneir  Opcrena. MarautHoe 1one  3J€KTpuueckoro Toka. [lpumeHnenue
AJIEKTPOMArHuTOB B TEXHUKE. J[efiCTBE MArHUTHOIO MOJISl HA MPOBOJHUK C TOKOM.
DONEeKTpOJABUraTelb MOCTOSIHHOTO ToKa. Vcrnonap30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue aekTpoMariuTHOW MHAYyKIMU. [IpaBuno Jlenna.

DneKTporeHepaTop. Crioco0b1 MOJTyYEHHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTUH.
Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3aps10B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO M JEUCTBUE IIEKTPOCKOTA.

DneKTpocTaTuuecKast MHIYKIIHSI.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKH U TUAIIEKTPUKHU.

MoaenupoBaHue CUIIOBBIX JIMHUM AIEKTPUYECKOTO TTOJIS.

HcTouHrky NOCTOSSHHOTO TOKA.

JIeliCcTBUA 3IIEKTPUUECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B KUJKOCTH.

W 0O N Uk~ W N



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a30BbIii pa3psa.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 21eKTprYecKoro HarpsKeHHUsI BOJIbTMETPOM.

Peocrar u MarasuH conpoTUBICHUM.

B3aumonencTBre MOCTOSIHHBIX MArHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH Pa3AEIEHUS MTOTOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSSHHBIX MATHUTOB.
OmneIiT Dpcrena.

MarsuTtHoOe 1ose Toka. DJIEeKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOJABUraTEb MOCTOSSHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHIYKIUU.

Omnertel @apanes.

3aBUCHMOCTh HAIIPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWA €ro
BO3HUKHOBEHMUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie padbomot u onvimot.

1.
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10.
11.

12.

13.

OmnpITl 1O HAOMIOAEHUIO DJICKTPH3allMM  TeJl UWHAYKIMEH U Tpu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJICKTPUUECKOrO TMOJS HAa TMPOBOJHUKH H
TADIICKTPUKH.

Co6opka u mpoBepka pabOThI IEKTPUIECKOM IIETH MMOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4YE€pe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSPKEHUSI Ha PE3UCTOPE.

OnbITHI, JT€MOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOT O
CONPOTHUBIICHUSI TPOBOJHMKA OT €ro JJIMHBI, IUIOMAJN MONEPEUYHOTO
CEUCHMS U MaTepuaa.

[IpoBepka mpaBWIa CIOXKEHHS HANPSHKEHUM IIPU  IMOCJIEA0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Uil CWIbl TOKAa MPU TapajieIbHOM COCIWHECHUU
PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3UcCTop.
OmnpeneneHue MOIIHOCTH JJIGKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, MAYIIETO 4Yepe3 JTaMIOYKy, OT
HaNpsHKEHUS HA HE.

Onpenenenune KIIJI narpeBares.



14. UccnenoBanue MarHuTHOIO B3aUMOJECUCTBUS ITIOCTOSSHHBIX MAarHUTOB.

15. I3y4yeHne MarHuTHOrO IIOJIsI  IOCTOSSHHBIX ~ MAarHUTOB NPU  HUX
00BEIMHEHUU U Pa3/ICIICHUN.

16. MccnenoBanue QeUCTBUS JJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIKY.

17. ONBITBI, JI€MOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIBI  B3aUMOJCHCTBUSA
KaTyIIKM C TOKOM M MarHhTa OT CHJIbl TOKAa W HAIpaBICHHUS TOKA B
KaTyILKe.

18. M3yueHue AeiCcTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenue KIIJI anexkTpoaBuraTeabHOW YCTAaHOBKHU.

21. OnBITBI MO HCCJIEAOBAHUIO SIBJICHUSA DJEKTPOMArHUTHOW WHAYKIHM:
VICCIIEIOBAHNE W3MEHEHUM 3HAYEHUs W HaIPaBJICHUS WHAYKIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aABWKeHHe. MarepuanpHass Touka. (CucrteMa OTCYéTa.
OTHOCUTENBPHOCTh MEXAaHUYECKOIO JIBUKEHHUs. PaBHOMEpHOE MpsSMOJIMHEIHOE
nBukeHne. HepaBHOMepHOe npsiMoinHEHOe ABMxkeHne. CpeaHsis 1 MIHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenune. PaBHOyckopeHHOe TNpsiMoiiMHelHHOe JBukeHue. CB0OOOIHOE
nagenue. OnsiThl ["anues.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. [lepron m ywactora oOpalieHws.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCTpEMHUTENBHOE YCKOPEHHUE.

[Tepsblii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMIT Cynepno3uLu CHJL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUSI CKOJIBKEHUS, CHJia
TPEHUSI TIOKOs, IPYTUe BUIbI TPEHUS.

Cuiia TSOKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgenus. J[Buxenue miuanet Bokpyr Connua. IlepBasi kocMudeckass CKOpPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecue martepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHusa. MOMEHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue ummynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta W MOIIHOCTh. PaboTa cui TSXKeCTH, YHpyrocTH,
TpeHus. CBsi3b dHepruu u padoThl. [loTeHUIMANbHAS SHEPruUs Teja, MOAHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas



sHeprus. TeopeMa O KHHETUYECKOM DHEPTUM. 3aKOH COXPAHEHMS] MEXAHUYECKOU
JHEPIUHU.
Jemoncmpayuu.

1.
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8.
9.

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

HaGmronenre MEXaHUYECKOTO JABMKEHUS TENa OTHOCUTEIBHO Pa3HbIX TEJ
OTCU€Ta.

CpaBHeHUE NyTed W TPAeKTOPHUM ABUKEHUS OJHOTO U TOrO XKe Teja
OTHOCHUTEIBHO Pa3HbIX TEJ OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKEHUSI.
HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUSI.

HaGmionenue nBr>XeHHs Tela MO0 OKPY>KHOCTH.

Habmronenre MexaHU4eCcKUX SBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPABHOMEPHOM U  YCKOPEHHOM JIBUKEHUU
OTHOCUTEIBHO KaOMHEeTa PU3KKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAaccChl Tejla M JEHCTBYIOLIEH Ha HETro
CUJIBI.

HaGmronenue paBeHCcTBa CHIT TTPH B3aUMOJICHCTBUHN TEJ.

N3menenue Beca Tena Mpu yCKOPEHHOM JIBUKEHUH.

[lepenava ummynbca Ipyu B3aUMOICHCTBUM TEI.

[IpeobpazoBaHus SHEPIUM NIPU B3aUMOIEHCTBUY TEI.

CoxpaHeHMe UMITyJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHHe UMITyJIbCa IIPU aOCOIIOTHO YIPYroM B3aUMOIEHCTBUU.
Habmronenmne peakTMBHOTO IBUYKEHUSI.

CoxpaHeHHEe MEXaHUUYECKOM 3HEpPTruy pHU CBOOOHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKON SHEPIUH NPH JABHKEHUU Tella o1 JeHCTBUEM
HpPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KonctpyupoBanue Tpakra s pa3roHa U JaJdbHEUIIETO PaBHOMEPHOIO
JIBYDKCHUS IIapUKA WIIH TEICKKH.

Ornpenenenue cpeHe CKOPOCTH CKOJBbXEHUS OpycKa WM JIBHYKCHUS
IapuKa 1o HaKJIOHHOM IJIOCKOCTH.

OrnpeneneHue yYCKOpPEHHUsI Tejla MPU PABHOYCKOPEHHOM JIBUXKEHHH I10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH MYTH OT BPEMEHHM IMPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHKEHHHM 0€3
HayaJlbHOM CKOPOCTH TYTH OTHOCSTCA KaK pPsJ HEUETHBIX YHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHMS CKOJBXKEHHUS OT CHUIIBI
HOPMAJIBHOTO JIaBJICHUS.



Omnpenenenue kKodphulreHTa TPEHUS CKOJIbXKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.
Omnpenenenne pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUU Teia
110 TOPU30HTAIHLHON MOBEPXHOCTH.

10. Onpenenenne pabOTBl CHJIBI  YIPYrOCTH TMPH TOABEME Tpy3a C
MCTIOJIH30BaHUEM HETIOIBIKHOTO M MOJIBHIKHOTO OJIOKOB.

11. MI3ydeHue 3aKkoHa COXpaHEHUS YHEPTHH.

Paznen 9. Mexannueckue Kojae0aHUS U BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKK KOJICOAHUN: TIEPHO/I,
9JacToTa, aMILTUTy1a. MaTeMaTuuecKrii U NMPY>KUHHBIH MasTHUKU. [IpeBparieHue
SHEPIUH MPH KOJICOATEIHHOM JIBUKCHUU.

3aryxaromue  KojeOaHusa.  BeiHyxkIeHHbIe — KoneOaHus.  Pe3onamnc.
Mexannueckue BoiHbL. CBOHCTBAa MeXaHMYECKMX BOJH. [IpomonsHble U
noriepeuHble  BOJIHBIL. JlMHA BOJIHBI M CKOPOCTh €€  pacmpoCTpaHCHHS.
MexaHnnueckue BOJHBI B TBEPAOM TeJle, CEHCMUYECKHIE BOJIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpakeHue 3Byka. MH(]pa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenune koneGaHuii Ten MOJ JEHCTBUEM CHIIBI TSKECTH WU CHIIBI
yIPYTOCTH.

HaGmonenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroneHne BRIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.
Pacnipoctpanenue mpo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIN).
HaGmroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
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AKYyCTHYECKHUM pe30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue 4dYacTOTHI W TepHoja KoieOaHWii MaTEeMaTHYECKOTO
MasiITHUKA.

2. OmpezeneHne 4aCTOTHI M MEpUoaa KoJIeOaHUN MPYKUHHOTO MAsITHHUKA.

3. HccnenoBanue 3aBUCMMOCTH TIEpHOa KOJIeOaHWN TIOJIBEIICHHOTO K HUTH
rpy3a OT JAJIUHBI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBHUCHUMOCTH TepHOJa KojeOaHwii Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJia  KojeOaHui
MPYKUHHOTO MasiTHUKA OT MAaCChI Tpy3a U KECTKOCTU MPYKUHBI.

7. W3mMmepenue yckopeHusi CBOOOJHOTO MaJICHUS.



Paszpnen 10. DiieKTpOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiiCTBa
ANEKTpOMarHuTHeIX BOJdH. Illkanma anekTpoMarHUTHBIX BOJH. Vcmonb3oBanwue
AIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

OnexTpoMaruutHas npuponaa csera. CkopocTh cBeTa. BoHOBBIE CBONCTBA
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOUIbIO MOOUIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AABJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeriHOE

pacnpoctpanenue ceta. 3atMenusi Conuia u Jlynsl. OTpaxkenue ceta. [Imockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH mnpenomyieHUs cBera. [lomHOe BHyTpeHHEe
OoTpakeHHE cBeTa. Vcmosib3oBaHME TMOJHOIO BHYTPEHHETO OTPaXKEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nydeit B aumH3e. OnTuyeckas cuctema ¢oToarmnapara,
MUKpPOCKONA M Tejleckona. ['J1a3 Kak onTHUYeckas cucTema. BInm3opykocTe |
NaTbHO30PKOCTb.

Paznoxenune Oemoro cBera B crmekTp. Onbitel HeloTona. Cnokenue
CIEKTpaJIbHBIX IIBETOB. J(rcniepcus cBera.

Jemoncmpauuu.

[IpssMonMHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o00paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

Onrtryeckuil CBETOBO/I.

Xon nydelt B coOuparoiieit JInH3e.

XO0JI Tyder B pacCEUBAIOIIEH JIUH3E.

[TonyueHnue n300pakeHHUI C TOMOILBIO JTUH3.

[Tpunuun neiicTBus goroamnmnaparta, MUKPOCKOIA U TEIECKOIA.

10. Monens ri1asa.
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11. Pasznoxenue 6e10r0 CBETa B CIIEKTP.
12. Ilonmyuenue 6e10r0 CBETA MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopnwie padbomot u onvimol.



1. HccrmemoBanue 3aBUCHMMOCTH yIJIa OTPAaKEHHUS CBETOBOTO JIyda OT yIja
MaJICHUSI.

2. V3ydeHue xapakTepUCTUK U300paKeHUs MPEIMETa B IJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUS CBETOBOIO JIy4a OT yria
NaJICHUSI Ha TPAHULE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue n300pa)kKEHUM ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenue (HOKYCHOrO pacCTOSHUSA U ONTHYECKON CHIIbI cOOMparouiei
JIVH3BI.

6. OMBITHI IO Pa3JIOKEHUIO OEJI0ro CBETa B CHEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU UX HAOIOJICHUHM Yepe3
I[BETOBBIC (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mimanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornonieHue cBera atomoM. KBanTel. JInHeluaTbie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHHe aTOMHOTO
saapa. HykioHHas Mozenb aroMHoro siapa. M3otombl. PaanoakTuBHBIE
npeBpamienus. [lepron nomypacmnaaa aTOMHBIX SIAEP.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO M MACCOBOTO YHCEIL.
OHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
nenenus anep. Mcrounuku sneprun CoJiHLA U 3BE3.

Snepnas sHepreTuka. [[eMCTBUS paAMOAKTUBHBIX H3JYYECHUHW HA JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3NyYEHUS U MOTJIOUIECHHUS.

2. CnexkTpbl pa3IMYHBIX Ta30B.

3. Cnektp Bojopoa.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTumka HOHU3UPYIOIIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpoOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimol.

1. HaGnronenue CIUTONIHBIX U TUHEHYATHIX CIICKTPOB M3ITyUCHUSI.

2. HccnemoBanue TPEKOB: M3MEPEHHE SHEPTUM YACTHUIBI IO TOPMO3HOMY

myTa (1o gororpadusim).

3. M3mepenwue pagnoakTHBHOTO (PoHA.

IToBTOPUTEILHO-0000 1A I MOTYJIb.

[ToBTOpUTENBHO--00001IAOIIUMI MOYJIb TPEAHA3HAUECH JIJIs1 CHCTEMAaTHU3alluU
u  0000mIeHUsT MPEIMETHOrO  COAEPKAHUS U ONbITa  JIESTEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUEHHUH BCEro Kypca (DU3UKH, a TAaKKe JJIsl OJATOTOBKH K



OCHOBHOMY TIOCYIapCTBEHHOMY »3K3aMeHy MO (u3uKe i1 00ydaroIuxcs,
BBIOPABILIKX 3TOT Y4E€OHBIN MpeaMeT.

[Ipy M3ydyeHHH AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYMBAETCS JOCTHKEHHUE MPEIMETHBIX U
METalpeMETHBIX  IJAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, (popMupyercs
€CTEeCTBEHHOHAay4YHasi TPAaMOTHOCTb: OCBOCHHE HAY4HBIX METOJOB HCCJIEIO0BAHUS
ABJIICHUA NPUPOABI U TEXHHUKH, OBJIQJCHUE YMEHUSMU OOBSICHATH (PU3HUECKHE
ABJICHUS, TPHUMEHsS T[OJyYEHHbIE 3HAHUS, peuarb 3aJadyd, B TOM YHUCIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIUANBHO AESTENBHOCTHBIM XapakTep AaHHOTO pasjiesia peanu3yeTcs
32 CY€T TOrOo, YTO OOyYalolluMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
IpeJIaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHMM paclo3HaBaTh W HAYYHO OOBSICHATH
(duznueckue sIBICHUs B OKPYXKaIOIEH TPUPOJIE U OBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEAOBAHUS (PU3NUYECKUX SIBJICHUH, B TOM
quclie ISl IPOBEPKU TMIIOTE3 U MOJTYUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HauOoJyiee BaKHBIX JOCTHXKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HalIpUMEp, NPAKTUUECKOTO UCIIOIb30BAaHUS PA3IIMYHBIX UCTOUYHUKOB
SHEPruM Ha OCHOBE 3aKOHA IPEBPAICHUSI U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JIOCT)KEHHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
YacTH:
1) naTpMOTHYECKOr0 BOCIIUTAHUS:
— MpOsIBJIEHWE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUUCKON
bu3nUecKol HAyKH;
— IIEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
— FOTOBHOCTb K aKTMBHOMY YYacCTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYCCKUM MPUMEHEHHEM JOCTH)KCHUU
buzuky;
— OCO3HAaHHWE BaXXHOCTU MOPAIBHO--3TUYECKUX MPUHILHIOB B JEATEIBHOCTH
YYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS
— BOCIIPUSITHE JCTETHMUECKUX KadyecTB (U3MUECKOW HayKHu: €€ TapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NO3HAHMUSL:
— OCO3HAHUE IIEHHOCTH (PU3NYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUSA TEXHOJIOTUI, BaXKHEUIIIEH COCTABIISIFOIIEH KYJIbTYpPBHI;
— pa3BUTHE HAy4YHOH JIO003HATEIBHOCTH, HHTEpeca K HCCIeI0BaTEIbCKON
NEeATENbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOUMOHAJBHOIO 0JIATOMOTYYHS:
— OCO3HaHWE IIEHHOCTH O0e30MacHoro oOpa3a »JKU3HHM B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXHOCTH TMPaBWJI OE30MaCHOTO TIOBEACHHUS Ha
TpPaHCIOPTE, HA JIOpPOrax, C SJIEKTPUUECKUM M TEIUIOBBIM OOOpYyAOBaHHUEM B
JOMAIIHUX YCIOBUAX;
— c(hopMupOBaHHOCTH HaBBIKA pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIMHOKY U
TAKOr0 )K€ MpaBa y IPYyroro 4eaoBeKa;
6) TPy10BOr0 BOCIIUTAHMS
— AaKTUBHOE YYacTH€ B pEIICHUHM MPaKTHYeCKUX 3ajJad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alu, ropojia, Kpas) TEXHOJOTHUECKON U COIUaIbHON
HaIpPaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIe U (PU3NYECKUX 3HAHUK;
— UHTEPEC K MPAKTUYECKOMY U3YUeHUIO Mpodeccui, CBSI3aHHbIX C (U3UKOM;



7) 3K0JIOrM4e€CKOro BOCIIMTAHUS :

— OpHUEHTallUsl Ha TpPUMEHEHHE (U3MUECKUX 3HAHUW [JIs1 pEeIIeHHs 3a7ad B
o0JlacTh OKpyXKalolel cpeabl, IUIaHUPOBAaHUS TOCTYNKOB W OIEHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

— OCO3HaHUE TJI00aIbHOTO XapakTepa HKOJOTMUECKHUX MpodJieM U MyTed HX
pelieHus;

8) amanTanum K W3MEHSIIOIIUMCH YCJOBUSIM COLHUAJBHOW W TNPUPOIHOM
cpeabl:

— MOTPEeOHOCTh BO B3aMMOJICCTBUU MIPU BBHIMIOJHEHUH HUCCIIECIOBAHUI U TPOCKTOB
(bu3MYeCKON HANPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

— TIOBBIIIICHWE yPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUUECKYIO
eI TEIbHOCTD;,

— NOTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHWH, B TOM 4YHCJE (POPMYIUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SBIICHUSIX;

— OCO3HaHHue Ne(UIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTu
buzuky;

— IJTAHUPOBAHUE CBOETO Pa3BUTHS B IPHUOOPETEHUH HOBBIX (DH3NUYECKUX 3HAHUM;
— CTpeMJICHHE aHaJU3UPOBATh U BBISABIATH B3aUMOCBS3H MPHUPOJIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3NUECKUX 3HAHUM;

— OIIGHKa CBOUX JICMCTBUM ¢ Y4YETOM BIUSHUS Ha OKPYXKAIOIIYIO Cpenay,
BO3MOXKHBIX TJIOOAJIBHBIX ITOCIICICTBUM.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHsI mporpamMmbl Mo (u3UMKEe Ha YPOBHE OCHOBHOTO
ob1rero oopa3oBanus y o0ydaromierocst OyayT chopMUpOBaHbEI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  y4eOHBIC  JICHCTBUS,  PEryJIsSTUBHBIE
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKH OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUA, OCHOBAHUS JIJIS
00001IeHNS U CpaBHEHUS,
e BBIBJISITH 3aKOHOMEPHOCTH M NMPOTUBOPEYHS B pacCMaTpUBaeMbIX (DaKTax,
JTAHHBIX U HAOJIOJCHHUSAX, OTHOCSAIIUXCS K (PU3NUECKUM SIBIICHUSIM;



BBISIBJISITh NPUYMHHO--CIIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
ABJICHUW U MPOLIECCOB, J€JaTh BBIBOJbI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U MUHIYKTUBHBIX YMO3AKJIIOUEHUN, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3IX
bU3UYECKUX BEIUYNH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO penieHus y4eOHOM (u3nyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HOJIXOJSAIIEr0 ¢ YUETOM CaMOCTOATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE AEHCTBUS

UCITIOJIB30BAaTh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
du3MuecKkuii SKCIEPUMEHT, HEOOJIbIIOE UCCIeI0BaHUEe (PUIUYECKOIrO
SIBJICHUSI;

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIICAOBAHMS;

OPOrHO3UPOBATh  BO3MOJKHOE  JajibHEIlee pa3BUTHE  (UBHUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpOChl TIPH MTOUCKE U
orObope MH(pOpPMAIIMU WM JaHHBIX C Y4ETOM NPEIIOKCHHOW ydeOHOMU
dbuzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSITETILHO ~ BHIOMpaTh ONTHUMAJIbHYIO (OpMY MpEACTaBICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pelIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, ThuarpaMmmMaMu, HHOU rpaukoi 1 BX KOMOWHAIUSMH.

KomMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

B X0/€ OOCYyXJeHHsI y4eOHOTO MaTepuasa, pe3ybTaToB JIA0OPATOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKITaeMOU TEMbI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIC Ha PEIICHUE 3a/Jaud U MOJJIepKaHue
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COMNOCTABJISATh CBOM CYXIEHUA C CYXICHUAMH JPYTUX YYaCTHUKOB
Juasnora, 0OHapy>KUBaTh Pa3IUyUE U CXOJICTBO MO3ULIUIA;

BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABISTh PE3YJIbTAThl BHIMOJIHEHHOTO (PU3MUECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIeI0BAHUS, TPOCKTA);



IIOHUMAThb W MCHOJIB30BaThb  IPEMMYLIECTBA  KOMAaHAHOM W
WHIUBUAYAIbHOM pa0oThl MpU pEUICHUHM KOHKPETHOW (PU3HUECKOM
poOIEMBI;

IPUHUMATh LEJIM COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBATH JCHCTBUS
no e€ JOCTHXKEHHIO: paclpeiensaTh poJid, OOCYXAaTh MpPOLECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, TOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIIPABIICHUI0O WU KOOPAWMHUPYS CBOM JEUCTBUA C JAPYTHMMHU
YIeHaMU KOMAaH/IbL;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC JeHCTBHS

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYaIUAX, TPEOYIOIIUX
JUISL perieHus: PU3nIecKux 3HaAHUM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyalbHOE, TPUHATHE DPEIICHHUs B TPyIMIe, MPUHSATHE pelIeHUuM
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pellIeHUs GU3NUECKON 3a7auu WIIN
IUTAaHA WCCJIEAOBAHMS C YyU4ETOM HMMEIOUIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MpPEeAiaraTh IJIaH €€ U3MEHEHHUS;
OOBSCHATh TPUYMHBI  JOCTWOKEHHUS  (HEJAOCTHIKEHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B NIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU pelIeHUU PU3NYECKUX 3a]a4 WU
B YTBEPKJCHUAX HA HAYUHBIE TEMBI U TAKOE JK€ IIPABO APYroOro.



NPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenust B 7 kiaacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:
. UCIIOJIH30BATh MOHATHS: PU3HMYECKUE U XUMUYECKUE SIBJICHUS, HAOII0ICHHE,
OKCIEPUMEHT, MOJeNIb, THUIOTE3a, CAUHUIBI (U3UYECKUX BEJIMYUH, aTOM,
MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOe),
MEXaHWUYeCKOe JIBHKEHUE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSMOJIUHEHHOE),
TPaeKTOpHs, PaBHOJAEUCTBYIOIIAsl cuia, Aedopmanus (yrnpyras, rmiacTuieckas),
HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;
. paznuuath siBieHus (nudQys3us, TEMI0BOE ABUKEHUE YACTHI] BEIIECTBA,
pPaBHOMEpHOE JIBUKEHUE, HEPABHOMEPHOE JIBM)KEHUE, MHEPIIHS, B3aUMO/ICHCTBUE
TeJ, paBHOBECHE TBEPABIX TeJI C 3aKPEIUIEHHOW OChIO BpallleHus, Mepeaada
JaBJIeHUsI TBEPABIMHU TEJIaMH, KHIKOCTSIMH M Ta3aMH, aTMOC(EpHOE JaBJICHUE,
IJIaBaHUE TeJ, NPEeBpallCeHUsS MEXaHWYECKOW DHEPruu) MO OMHCAHUI0 UX
XapaKTEePHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢duznueckoe sSBICHUE;
. pacno3HaBaTh  MPOSIBIIEHWE  M3YUYEHHBIX  (U3MYECKUX  SIBJICHUU B
OKpYXaloIllleM MHUpPE, B TOM YHUCJe (PU3NYECKHUE SBICHUS B MPUPOJE: NMPUMEPHI
JIBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B JKMBOM U HEXHUBOU MpuUpojie, AeHCTBUE
CWJIBI TPEHUS B IPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOTO AaBICHUS Ha )KHUBOU
OpraHu3M, IUIaBaHWE PbHIO, phlYard B TeJie YeJOBEKa, MPU STOM MEPEBOAUTH
NPAaKTHYECKYI0 3a7ady B Y4eOHYIO, BBIJCNSTh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NICCKUX SBICHUN;
. OMKCHIBATh M3YYCHHBIE CBOWCTBA TeNl U (PU3MUYECKHUE SIBJICHUS, WCIIOJIB3YS
¢usznueckre BeIMYUHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpPEMs, IYyTh,
CKOPOCTb, CPEAHSIsI CKOPOCTb, CHJIa YINPYIOCTH, CHJIa TSKECTH, BEC Tena, cuia
TpeHus, AaBieHuEe (TBEPAOro Tema, >KUAKOCTH, raza), BbITAJIKHUBAIOLIAs CHUJIA,
MeXaHn4Jeckass paboTa, MOITHOCTh, IIEYO CHJIBI, MOMEHT CHIIBI, KO3 duIueHT
MOJIE3HOTO JEHUCTBUS MEXAHU3MOB, KMHETHYECKass M IMOTEHUHAIbHAS SHEPTus),
IpU ONHUCAHUM TIPABWIBHO TPAKTOBAaTh (U3MUECKHH CMBICT HCIOJIb3yEMBbIX
BETMYMH, WX OO0O3HAYCHUS W CAWHHIBI (PU3NYECKUX BEITUYNH, HAXOIUTh
dbopMyInbl, CBSI3BIBAIONIME JIAHHYIO (DU3UYECKYI0 BEIMYHHY C JAPYTHMH
BETMYMHAMH, CTPOUTh TpaduKH W3YyYCHHBIX 3aBUCUMOCTEH (PU3MUECKHUX
BEJINYUH;
. XapaKTepu3oBaTh CBOWCTBA TeJ, (U3WUECKUE SBICHUS U MPOLECCHI,
WCIIOb3Ys MpaBUiia CJIOKEHUsI CUJI (BAOJIb OJHOW MpsiMOM), 3aKkoH ['yka, 3aKOH
[lackans, 3akoH Apxumena, MpaBUIIO paBHOBecHsl pbryara (0OJ0Ka), «30J10TOE
MPaBUJIO» MEXaHUKH, 3aKOH COXPAHEHUSI MEXAHUYECKOW HSHEPIruH, MpPU HTOM



JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aMMCHIBATh €r0 MaTEMaTHYECKOE
BBIPAJKEHUE;

. OOBSACHATH (PU3NYECKHE SIBJICHUSA, POLECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyallUd NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH
MPUYUHHO--CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHME M3 1—2 JOTHMYEeCKHX
maroB ¢ Omopod Ha 1—2 H3yYEeHHBIX CBOMCTBAa (PU3MYECKUX SIBJICHUH,
(u3MUECKUX 3aKOHA UJTM 3aKOHOMEPHOCTH;

. pemarb pacyéTHble 3a7a4u B 1—2 NeHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIONIME (PU3NYECKHE BEJIIMYMHBI: HAa OCHOBE aHall3a YCJIOBHS 3aJauyd
3aMMChIBaTh KPATKOE YCIIOBUE, MOJACTABIATh (PU3NUYECKHUE BEIMYUHBI B OPMYIIbI
U TPOBOJUTH PACUETHl, HAXOJUTH CIPABOYHBIC JaHHbIC, HEOOXOIUMBIE IS
pelIeHus] 3a/Jady, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOW (U3HUECKOU
BEJINYUHBI;

. pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIMTh MPU T[OMOIIH
¢u3NUecKUX METOJO0B, B OIKMCAHUU MCCIEIOBAHUS BBIJEIATh MPOBEPSIEMOE
OpenosoxkeHue (TUMoTe3y), pa3iudyarb U HWHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yNbTaT, HAXOAUTh OHIMOKM B XOJ€ ONbITA, JeNaTh BBIBOJALI IO €O
pe3yabpTaTam;

. IPOBOAUTH OMBITHI MO HAOIIOACHHUIO (PU3NYECKUX SBICHUN WIN PU3NUECKUX
CBOMCTB Ted: (OpPMYIUPOBATH NPOBEpPAEMbIE MPEANOIOXKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OpYAOBaHMS, 3alUChIBaTh XOJ ONbITa U
(bopMyIHpPOBaTH BHIBOJIBL;

. BBITIOJHSTH MIPSIMBbIE U3MEPEHUS PACCTOSHUSI, BPEMEHH, MacChl Tena, 00bEMa,
CWJIbl U TEMIEPATYPhl C KUCIIOJH30BAHUEM AHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB,
3alUChIBATh  IOKa3aHWs NpUOOPOB ¢  Yy4ETOM  3aJaHHOW  aOCOJFOTHOM
MIOrPEMIHOCTH U3MEPEHNM;

. IPOBOJIUTH HCCIEAOBAHNE 3aBUCHUMOCTH OJHOU (PU3MYECKON BETUYMHBI OT
IPYTroi ¢ MCMOJIb30BAHUEM MPAMBIX U3MEPEHHUH (3aBUCHMOCTH IIyTH PAaBHOMEPHO
JIBIKYIIErOCsl Te€la OT BPEMEHH JBHKEHUS Tela, CUJIbl TPEHUS CKOJbKEHHUS OT
Beca Teja, KadecTBa OOpabOTKM MOBEPXHOCTEW TeN M HE3aBUCHUMOCTH CHIIBI
TPEHHsI OT IUIOLIAAM CONPHUKOCHOBEHMS TEJ, CHUJIbl YHOPYIOCTH OT YJJIMHEHUS
MPYKUHBI, BBITAIKUABAIOIIEH CUJIBI OT 00bEMA MOTpPY:KEHHOM YacTW Tella U OT
IUIOTHOCTH JKUJKOCTH, €€ HE3aBHUCUMOCTH OT IIJIOTHOCTH T€Ja, OT I1yOWHBI, Ha
KOTOPYIO IOTPYKEHO TEJI0, YCIOBUM IIJIaBaHUA TEJl, yCIOBUN PAaBHOBECHS pblyara
1 OJIOKOB), y4acTBOBaTh B TUIAHMPOBAHWU Y4YEOHOTO HWCCIENOBaHMs, COOMpATh
YCTAaHOBKY ¥  BBIMIOJIHATH M3MEPEHHUs, CJeAys MPeIJ0oKEeHHOMY IUIaHy,
(buKCUpOBaTh PE3yJbTAaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIUYUH B
BUJIE€ TIPEIJIOKEHHBIX TaOMuIl ¥ rpaduKoB, JeliaThb BBIBOJbLI IO pe3yjbTaTaMm
UCCJIEI0BAHMS;



. MPOBOJIUTh KOCBEHHBIC HW3MEpPEHUs (DU3NUECKUX BEIUYMH (IIOTHOCTH
BEILIECTBA JKUJIKOCTU U TBEPIOIO Teja, CUla TPEHUS CKOJIBXKECHHS, JaBICHHUE
BO3/1yXa, BBITAJIKMBAIONIAs CUJA, JNEUCTBYIOIAs HAa MOTPYKEHHOE B KUJIKOCTh
Ten0, KOIPOUIIMEHT TMOJE3HOr0 JACHCTBHUS MPOCTHIX MEXAaHU3MOB), CIIEIys
MPEJIOKEHHOW  MHCTPYKIMU: TPU  BBIINOJHEHUM HU3MEPEHUU  coOupaTh
AKCTIEPUMEHTAIBbHYIO YCTAHOBKY U BEIYUCIISITH 3HAUCHUE UCKOMOU BEJTMYMHBI,

. coOJI01aTh MpaBUjia TEXHUKA OE30MacHOCTU MpU paboTe ¢ JadbopaTOPHBIM
000py1I0BaHUEM;

yKa3blBaTh MPHUHIUIIBI JIEUCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JMHAMOMETpP, COOOLIAOIIMECS COCYJbl, OapoMeTp, phluar,
MOJIBUKHBIN U HETIOABWKHBIN OJI0K, HAKJIOHHASI TUIOCKOCTH;

. XapaKTepU30BaTh  MPUHIUIBI  JACHCTBUS  U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa UX OMHUCaHMs (B TOM UYUCIIES: TOAMIUITHUKH,
YCTPOIMCTBO BOJOMPOBOAA, THAPABIMYECKUN Mpecc, MaHOMETp, BBICOTOMED,
NOPITHEBOM HACOC, apeoMETp), MCIOJBb3Ys 3HAHUS O CBOMCTBaX (HU3UUYECKUX
SIBJICHUHN U HE0OXO0MMbIe (PU3UUeCKue 3aKOHbBI M 3aKOHOMEPHOCTH;

. MPUBOAUTE NMIPUMEPHI (HAXOIUTh HHGOPMALIHIO O TIPUMEPaX) MPaKTUUECKOTO
UCIIOJIb30BaHU (PU3NYECKUX 3HAHUIN B MOBCEAHEBHOM KU3HU JIJIsi 0OECIICUECHHUS
0e30macHOCTH MpH OOpalleHuH ¢ MpUOOpaMu U TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHS 370pOBbS U COOJIOJEHUS HOPM OHKOJOTMYECKOTO TOBEICHUS B
OKpYXalollen cpeje;

. OCYHIIECTBJISITh OTOOp HWCTOYHHUKOB wuHPopmanuu B HMHTepHeTe B
COOTBETCTBHM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOUIUXCS
3HAHWM M MYTEM CPABHEHMS PA3IMYHBIX HCTOYHUKOB BBIIACIATH MHGOPMAIIHIO,
KOTOpasi SIBISECTCA MPOTUBOPEUYUBOM WIIM MOXKET OBITH HEAOCTOBEPHOI;

. UCIIOJIb30BaTh MPHU BBHITIOJIHEHUHM YYEOHBIX 3a/laHUi HAyYHO--TIOMYJISIPHYIO
TUTEPATypy (PU3NYECKOTO COAEpKaHUs, CIIPABOUHBIE MAaTEPHAIIBI, PECYPCHI CETU
WNutepHer, Bnanetb NpuUEMaMH KOHCIEKTUPOBAHUS TEKCTAa, MNpeoOpa3oBaHUs
nH(pOpMaMK U3 OHON 3HAKOBON CUCTEMBI B IPYTYIO;

. C03/1aBaThb COOCTBEHHBIE KPATKUE MUCHMEHHBIE M YCTHbIE COOOILECHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMauu (HU3UIECKOTO COJIEPKAHUSA, B TOM UYHUCIE
mMyOMUYHO JeNaTh KpaTKHe COOOIIEHUS O pe3yibTaTaxX MPOEKTOB MW y4eOHBIX
WCCIIEIOBAHNM, NPU 3TOM TI'PaMOTHO HCIOJIB30BaTh HM3YYEHHBIM NOHATHUHUHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTAIINECH;

. OpU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HWCCIEIOBAHUA pacipeaesisiTh
00s13aHHOCTU B TPYMIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 3aJlayaMHU, CJICAUTH 3a
BBITIOJIHEHUEM IJlaHa JEHCTBUM, aJleKBaTHO OLICHUBATh COOCTBEHHBIM BKJIAJ B
NEATeNIbHOCTh TPYMIbl, BBICTPANBATH KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
YUYUTHIBAsi MHEHUE OKPYKAIOILIUX.



K xonny o6yuenust B 8 kiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:
. HCTIOJIBb30BATh MOHATHUSA: MAacca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKECHHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE U
aMmopdHbIe Tena, HACHIIEHHBIA W HEHACHIIMICHHBIM Tap, BIAXXHOCTh BO3/yXa,
TeMIIEpaTypa, BHYTPEHHSS DHEPrUs, TEIUIOBOM JBUIATEllb, 3JIEMEHTAPHBIN
DJICKTPUYECKUN 3apsll, DIEKTPUUYECKOE TIOJE, IPOBOAHUKH W JUIJIEKTPUKHU,
MOCTOSIHHBIMN 3JIEKTPUUECKUN TOK, MArHUTHOE I10JIE;
. paznuuarh sIBJIEHUs (TEIUIOBOE paCIIMpPEHHE M CKaTue, Tervionepenaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBAHUE, KaNWUISPHBIE SBIICHUS, HCIIAPEHHUE,
KOHJIGHCAIIMs,  ITUIaBJICHUE,  KpUCTaIuM3anus  (OTBEpACBaHHE),  KUIICHUE,
Terionepeaaya (TemIonpoBOHOCTh, KOHBEKIIHS, U3IIyUEHUE), MICKTPU3AIUs Tel,
B3aNMOJICVICTBUE 3aPAJIOB, ICHUCTBUS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aMMOJICVICTBUE MAarHUTOB, JEWCTBUE MArHUTHOTO MOJI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsT WHAYKIUSA) MO ONHUCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIONIUX JaHHOE (DU3UUECKOE SIBJICHUE;
. pacrio3HaBaTh  TPOSIBICHWE  W3YUYEHHBIX  (PU3MYECKUX  SIBJICHUU B
OKpY)XarolieM MHpe, B TOM 4YHCJIe (PU3HYECKHE SBJICHHS B TPUPOJIE:
ITIOBEPXHOCTHOE HATSHKEHUE M KANWJUIAPHBIC SIBJICHUS B MPUPOJE, KPUCTAJUIbI B
npupone, wu3nydenue ConHIa, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHue pOCHI, TyMaHa, WHEsS, CHETa, dJIEKTpUUECKue sBICHUS B aTtMocdepe,
AIIEKTPUUYECTBO >KUBBIX OPTraHM3MOB, MarHUTHOE MoJie 3eMJIH, JApeid IOJFOCOB,
pOJIb MAarHUTHOTO TMOJS JJIs >KU3HM Ha 3eMJjie, MOJSPHOE CUSIHUE, MPU ITOM
NEePEBOAUTh TPAKTHYECCKYIO 3a7ady B Y4eOHYIO, BBIJICTATH CYIIECTBECHHBIC
CBOMCTBa (MpU3HAKK) (PU3HYECCKUX SBIICHHMH;
. OTHMCHIBATh M3YYCHHBIC CBOMCTBA Tel M (DU3WUYECKHE SIBJICHUS, HUCIIOIb3YS
dbu3uvecKkue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSS DHEPTHsS, KOJIHYECCTBO
TEIUIOThI, YJI€JbHAS TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABIICHUS,
yAeabHas TeIJIoTa MmapooOpa3oBaHMs, yAedbHAs TEIIOTa CropaHusl TOIUIMBA,
KO3(pUIIMEHT TMOJE3HOr0 JCHCTBUS TEIUIOBOW MAIMHBI, OTHOCHTEIIbHAS
BJIKHOCTh  BO3AyXa, OJICKTPUYECKHUM 3apsij], CHWJa TOKa, JJIEKTPUUYECKOE
HAIIPSIKEHUE, COMPOTUBJIEHUE MPOBOJIHUKA, YJIEIBHOE CONPOTHUBIICHUE BEIIECTBA,
paboTa M MOIIMHOCTh JJEKTPUYECKOTO TOKa), MPH ONHUCAHWUU IPABUIBHO
TpakTOBaTh (HU3UUYECKUM CMBICI MCIIOJIB3YEMbIX BEJIMYMH, OO0O3HAYCHUS U
SAUHUIBI (U3UYCCKUX BEIIMYHMH, HAXOJIUTHh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3NYECKYI0 BEIMUYMHY C JAPYTHMH BEIMYWHAMH, CTPOUTH TpadUKU HU3yUYEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEITMYNH;
. XapaKTepU30BaTh CBOWCTBA Tei, (U3UYECKHE SBJICHUS W IPOIIECCHI,
HCTIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOECHHUS



BEILIECTBA, MPUHLUII CYNEPHO3ULIMHU MOJNeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHMs 3apsna, 3akoH Oma U1 yyacTka 1en, 3akoH /xoynsa—JIeHna, 3akoH
COXpAHEHHUsS] SHEPruu, MPU STOM JAaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIIMCBIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHHUE;

. OOBSACHATH (PU3MYECKHUE TMPOLIECChl M CBOMCTBA T, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallMi MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABITH
MPUYUHHO-CIIE/ICTBEHHbIE CBA3H, CTPOUTh OOBSCHEHHUE U3 1—2 JIOrMYECKHX II1aroB
c omopoil Ha 1-2 u3y4YEeHHBIX CBOMCTBAa (PU3NYECKUX SIBICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

. pemath pacyéTHbIC 3a7a4u B 2—3 JAEHCTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYIIBI,
CBs3bIBaIONIME (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3allMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JUIA PELICHUs
3a/lauyd, BbIOMpATh 3aKOHBI M (GOPMYJbl, HEOOXOAMMBIE [JIsi €€ pEelIeHHUs,
POBOAUTH PAacUYEThl M CPABHUBATH MOJYYEHHOE 3HaUYCHHE (HU3UUECKON BEIMYUHBI
C U3BECTHBIMU JJTaHHBIMU;

. pacno3HaBaTh MIPOOJEMBbI, KOTOpPbIE MOXHO PEIIMTh MPH T[OMOIIH
¢u3nueckux METOJOB, HCIIOJIb3Ys  ONHCAaHUE  HUCCJEJIOBAHUS,  BBIACIATH
[IPOBEPSIEMOE IIPEATION0KEHUE, OLCHUBATH MPABUIBHOCTh IOPSAKA MPOBEICHHUS
UCCIIEOBAHNUsA, 1€JIaTh BBIBOJBI;

. IPOBOJIUTH ONBITHI O HAOIIOEHUIO (PU3NUECKUX SIBICHUN WM PU3NUECKUX
CBOMCTB TeN (KalWUIAPHBIE SBJIEHUS, 3aBUCUMOCTb JAaBJICHUS BO3JyXa OT €ro
o0béMa, TemmepaTypbl, CKOPOCTH IIpollecca OCTBIBAaHUS M HarpeBaHHsl MpH
U3Jy4EHNN OT IBETa M3Jydamlled (MOTJIOIAIIEe) NOBEPXHOCTH, CKOPOCTb
UCIIApEHUs BOJBI OT TEMIIEPATypbl XUIAKOCTH U IUIOIIAAA €€ IIOBEPXHOCTH,
JIIEKTPU3ALUA TEI U B3aUMOJCHUCTBUE JIIEKTPUYECKUX 3apsAJI0B, B3aUMOJCHCTBUE
IIOCTOSTHHBIX MarHUTOB, BU3YyaJIM3alysl MAarHUTHBIX ITOJIEW ITOCTOSHHBIX MarHUTOB,
JEUCTBHUSI MarHUTHOTO IIOJI HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHura,
CBOMCTBA 3JIEKTPOJBUTraTeNsl MOCTOSIHHOIO TOKa): (POPMYIMPOBATh MPOBEPSEMBIC
IIPEANOJIOKEHUS, COOMpPAaTh YCTAHOBKY U3 MPEIJIOKEHHOIO 000pyIdOBaHuS,
OIKCHIBATh XOJI OTbITA U (HOPMYIUPOBATH BHIBOJBI;

. BBIIIOJIHATD NPSMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BIaXKHOCTH
BO3/lyXa, CHJIbl TOKA, HAIIPSIKEHUS C HCIIOJIb30BAHUEM AHAJIOTOBBIX IMPUOOPOB M
JATYUKOB (PU3MUECKUX BEIMYMH, CPABHHUBATh PE3YJIBTATHI U3MEPEHUH C Y4ETOM
3a1aHHOM aOCOJOTHOW MOTPEIIHOCTH;

. MIPOBOJIUTH UCCIIEJOBAHUE 3aBHUCHUMOCTH OJHOW (PM3UYECKON BEITUYMHBI OT
JAPYroil € HCIOJb30BAHUEM IMPSMBIX M3MEPEHUH (3aBHCHUMOCTb CONPOTHBIICHUS
[IPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAU IONEPEYHOIO CEYEHUS U YIEIBHOIO
COIIPOTUBIICHUS BEILECTBA IPOBOJHUKA, CWIbl TOKA, UAYILIETr0 4e€pe3 IPOBOILHUK,
OT HAIpsDKEHUS HAa [POBOAHUKE, UCCIENOBAHUE II0CJIENOBATEIBHOIO U



NapajjielbHOIO  COEAMHEHUH TMPOBOJHUKOB): IUIAHUPOBATH  HCCIEJOBaHUE,
coOMpaTh YCTAaHOBKY M BBITIOJIHATH U3MEPEHUA, CIEays MPEAJIOKEHHOMY IUIaHy,
(dbuKCUpOBaTh Pe3yNbTaThl MOJYYSHHOW 3aBUCUMOCTH B BUJE TaOJUIl U TPadUKOB,
JienaTh BBIBOBI 110 Pe3yIbTaTaM HCCIICI0BaHUS;

. IMPOBOJIUTh KOCBEHHBIC HW3MEpPEHUs] (PUIMYECKUX BeIWYUH (yIelbHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTHBJIEHUE MPOBOJAHUKA, pad0OTa U MOIIHOCTh
ANEKTPUUYECKOr0 TOKA): MUIAHUPOBATh U3MEPEHHUS, COOUPATh IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys TMPEIJIOKCHHONM WHCTPYKIIMHU, W BBIYUCISATH 3HAUYCHUE
BEJINYUHBI;

. coOIO/IaTh MpaBWiIa TEXHUKHA 0€30MacHOCTH MpHU paboTe C J1abopaTOPHBIM
000opy10BaHUEM;
. XapaKTepU30BaTh  TMPUHIUIBI  JEHCTBHUS  M3YYEHHBIX TPUOOPOB W

TEXHUYECKUX YCTPOMCTB C OINOPOM Ha HUX OmHcaHus (B TOM YHCIE: CHCTEMa
OTOIJICHUSI JIOMOB, TUTPOMETpP, TapoBas TypOWHA, aMIIepMETp, BOJIBTMETD,
CYETUMK  DJICKTPUUYECKOM  DHEPrUH,  DJIIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
HarpeBaTeIbHbIC AJIEKTPONPUOOPHI (MMPUMEPHI), IIECKTPUUESCKHUE TPEAOXPAHUTEIIH,
AJIEKTPOMArHUT, JJIEKTPOABUTATENIh IOCTOSHHOTO TOKAa), MCIOJIb3ys 3HAHUS O
CBOMCTBaxX (PU3NYECKUX SIBICHUN U HEOOX0AUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCThIE TEXHUYECKHME YCTPOMCTBA U U3MEpPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC,  TICUXPOMETP, THUTPOMETp, JBUTATellb BHYTPEHHErO0  CTrOpaHMs,
ANEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbl DJJIEKTPUUYECKUX LEMel C
MOCJICIOBATENIbHBIM M MapajiebHBIM  COCMHEHUEM DJIJIEMEHTOB, pas3jinyas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUECKUX TETIEH;

. IPUBOJUTH MPUMEPHI (HAXOIUTH MH(OPMAIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCTIOJIb30BaHMs (DU3UYECKUX 3HAHWNM B TOBCEIHEBHOM KU3HU IJIsi O0OECTICUECHHUS
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMH W TEXHUYECKHMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0pPOBBS M COOJIIONCHUS HOPM OKOJOTUYECKOTO TIOBEJCHHS B
OKPY’KAIOIIEH CPEAE;

. OCYIICCTBIISITh TMOWCK HWHPOpMAIMK  (U3HUECKOTO  COACP)KaHUA B
NuTtepHeTe, HA OCHOBE UMEIOIINXCS 3HAHUW U MIyTEM CPaBHEHHUS JOMOJHUTEIbHBIX
MCTOYHUKOB BBIICTSATE WH(MOPMAINIO, KOTOpas SBISAECTCS MPOTUBOPECUYHUBON WIIH
MOXET OBITh HETOCTOBEPHOI;

. UCIIOJIb30BATh MPHU BBIMOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO--TOMYJSIPHYIO
auTepaTypy (pu3nueckoro coaep:kaHus, CIPABOYHBIE MaTepualibl, PECYypChl CETH
WNutepuer, BiaaeTh NpuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MNPeoOpa3zoBaHUs
WH(pOPMAIIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

. cO3/1aBaThb COOCTBEHHbIE MHCHMEHHbIE M KpATKUE YCTHBIE COOOIIEHUS,
0000611ast nHGOpPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJIEPIKAHMUS, B



TOM  4YHCJI€ MyOJUYHO  MPEACTABIATH  PE3YyJAbTaThl  NPOCKTHOM  WJHU
HCCIIEIOBATEIBCKON NESITENBHOCTH, IIPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3YUEHHBI I
MOHATUWHBIA  anmmapaT  Kypca  (U3UKH,  CONPOBOXIATh  BBICTYIUICHUE
MPE3CHTALUEN;
. IpU  BBITIOJIHEHUH YYEOHBIX TMPOEKTOB M HCCIEIOBAaHUM (PU3MUECKUX
MPOLIECCOB  pacHpenesisiTh 00S3aHHOCTM B IPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMU 3aJlayaMH, CJICAUTh 3a BBINOJHEHUEM IIJlaHAa JEUCTBUUA U
KOPPEKTUPOBATH €T0, aJIeKBATHO OIIEHWBATh COOCTBEHHBIN BKJIAJ B JIESITEIBHOCTh
TPYIIIbI, BHICTPAUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE, MPOSIBIISIS TOTOBHOCTh
paspeniatb KOHGIUKTHI.

K xoHiy o6yuenust B 9 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCT Y 00YUAIOIMIUXCS YMEHUM:
. UCIIOJIB30BaTh  TOHATHSA: CHUCTeMa OTcuéra, MaTepuajbHas TOYKa,
TPAEKTOPHS, OTHOCUTEILHOCTh MEXaHUUECKOTO JIBHXKEHUS, Nedopmanus (yrpyras,
IUTACTUYECKAsl), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
HEePErpy3KH, IIEHTP TSHKECTH, aOCOIIOTHO TBEPJOE TEJIO, IIEHTP TSHKECTH TBEPAOTO
Tejla, paBHOBECHE, MEXaHWYECKHE KOJIcOaHWs M BOJIHBI, 3BYK, HMH(pPa3ByK U
yIBTPa3BYK, 3JEKTPOMArHUTHBIC BOJHBI, IKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JTalIbHO30PKOCTh, CIEKTPHl UCIYCKAHUS U TMOTJIOIIECHUS, alb(da-,
0eTa- 1 raMMa-u3Ty4eHus, U30TOMbI, AepHas IHEPreTHKA;
. paznuyarh sABICHUA (PaBHOMEPHOE U HEPABHOMEPHOE TMPSMOIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHUE, CBOOOTHOE MaJcHHE
TEJI, PABHOMEPHOE JIBIKEHUE M0 OKPY>KHOCTH, B3aMMOJICHCTBUE TEJ, PEAaKTUBHOE
JBIDKCHHE, KOJIeOaTeIbHOE IBHKEHUE (3aTyXaloIINe U BEIHYKJICHHBIC KOJIeOaHus),
PE30HAHC, BOJHOBOE  JBHXKCHUE, OTPAKEHHE  3BYKa, MPSIMOJIMHEHHOE
pacnpocTpaHeHHe, OTpaXEHHUE U TMPEJOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakeHHE CBETA, Pa3joKeHHE 0EJIOro CBETa B CIIEKTP M CIOKEHUE CIEKTPATBHBIX
LBETOB, JUCIEPCUSI CBETa, €CTECTBEHHAsl PaJAHMOAKTUBHOCTb, BO3HHKHOBEHHE
JMHEWYATOro CHEKTpa M3JIYy4YEHUs) IO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;
. pacmo3HaBaTh  MPOSIBIICHWE  M3YyYCHHBIX  (U3UYECKUX  SBICHUH B
OKpYyXaroieM Mupe (B TOM 4ucie (GU3NYECKUE SBICHUS B MPUPOJIC: TPHINBHI H
OTJIUBBI, IBMKeHUE MUIaHeT COJHEYHON CHCTEMbl, PEAKTUBHOE JABUYKEHHUE KUBBIX
OpraHU3MOB, BOCIPHUSTHE 3BYKOB >KUBOTHBIMH, 3E€MJICTPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIYHAMH, 9X0, IIBETA TEJI, ONTUYECKHUE SBJICHUS B IPUPOJIC, OMOIOTHIECKOE
JNEUCTBHE BUAUMOTO, YyIbTPA(PUOIETOBOTO U PEHTIEHOBCKOTO H3IYy4YCHUH,
€CTECTBCHHBIM paguOaKTUBHBIM (POH, KOCMHUUYECKHE JIy4d, pPaJUOaKTUBHOE
U3JIy4YEeHUE MPUPOJHBIX MHUHEPAJOB, ACHCTBHE paJUOAKTUBHBIX H3ITy4eHUN Ha



OpraHu3M 4YeJIOBEKa), MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33a/adyy B y4EOHYIO,
BBIJICJISTH CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUN;

. OMUCHIBATh M3YUYEHHBIE CBOMCTBA TeNl W (DU3UUYECKHUE SIBICHUS, UCIOIb3Ys
dbu3uyeckue BENMYMHBI (CpEIHSsI W MTHOBEHHash CKOpPOCTh Tejla MpH
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, TIepeMelIeHre, MyTh, YIIIOBasi CKOPOCTh,
CWJIa TPEHHUsI, CUJIa YOPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MajeHHUs,
BEC Teja, UMITYJIbC Tejla, UMIYJbC CHJIBI, MEXaHW4yeckas paboTa W MOIIHOCTH,
MOTEHIIMAJbHAsT JHEPrusi Teja, TMOJHITOr0 HaJ TMOBEPXHOCTHIO  3EMIIH,
NOTEHIMATbHAS DHEPrUs CXKaTOM MPYKUHBI, KUHETUYECKAs HHEPrus, IOJIHAs
MeXaHUu4ecKasi YJHEPrusi, MePUoJl U 4acToTa KoJieOaHU, IJTMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTesib MPEJIOMIICHUS CpEeJbl), TIPU
OMHUCAHUU TPABUJIHHO TPAKTOBATh (PU3UYECKHUI CMBICT HCIOJIB3YEMbIX BEJIUYUH,
o003HaYeHUs] W CIUHHIBI (PU3UMYECKUX BEJIMYMUH, HAXOAUTh (POpMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMU BEIIMUUHAMU, CTPOUTH
rpaduKu NU3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (HU3WUECKUE SBICHUS H TIPOIIECCHI,
UCIIOJIB3YSl 3aKOH COXPAHEHUS DHEPTrUU, 3aKOH BCEMUPHOTO TIATOTEHUSI, TTPUHIIUT
CYNEepHO3ULUNA CHUJ, NPUHLHUI OTHOCUTEIBHOCTHM ['anmunes, 3akoHsl HproTOHAa,
3aKOH COXPAHEHHMs UMITYJIbCa, 3aKOHBI OTPAKEHUSI U IIPEIOMIICHHS CBETA, 3aKOHBI
COXpaHEHHMs 3apsiJOBOTO U MAacCOBOI'O YHUCEJ MPHU SAEPHBIX PEAKLUAX, IPU ITOM
JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHCBIBATH €r0 MaTeMaTHYECKOe
BBIPAKCHUE;

. OOBSACHATH (PU3MYECKHUE TMPOIECChl W CBOWCTBA TEl, B TOM 4YHUCIE U B
KOHTEKCTE CHUTYyallMil MpPaKTUKO-OPHUEHTUPOBAHHOIO  XapakTepa: BBISBIATH
PUYUHHO--CIICJICTBEHHBIE CBSA3HU, CTPOUTH OOBSICHEHNE U3 2—3 JIOTMYECKHUX IaroB
C omopoil Ha 2-3 H3Y4YEHHBIX CBOWCTBA (HU3WYECKHUX SBICHUH, (PU3HMUESCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

. pemaTh pacu€THbIe 3aJauu (ONMUpaIOIINEcsl HA CUCTEMY U3 2—3 ypaBHEHMUIN),
MCIIOJIb3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIONINE (PU3MUECKHIE BEJIMUMHBI: HA OCHOBE
aHaJu3a yCJIOBHUA 3aJa4yM 3alKChIBATh KPATKOE YCIOBUE, BBISIBISATH HEIOCTAIOIINE
WM W30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIE IS
peluieHus, MPOBOAUTH pPacU€Thl M OLEHHBATh PEATHUCTUYHOCTH IMOJYYEHHOTO
3HaueHUs (PU3NIECKON BEITMUNHEI;

. pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOMHO PEIIUTh NPH T[OMOIIU
¢u3nuecknX  METOJOB, WCIIOJNB3ys ONHCAHUE  HWCCJICJAOBAHMS, BBIICIATH
MpoBEPsieMOE MPEAINOJIOKEHNE, OLEHUBATh MPABUIBHOCTH MOPSJAKA MPOBEICHUS
WCCIIEIOBAHUSI, JIeJIaTh BBIBOJBI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOICHUN U
OTBITOB;



. MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3NUYECKUX SBIICHUN WA (PU3NUECKUX
CBOMCTB Ten (M3ydeHHe BTOPOTO 3aKoHa HBIOTOHA, 3aKOHA COXpaHEHUS SHEPTHH,
3aBUCUMOCTh TIEpHOJIa KOJICOAaHWH MPYKUHHOTO MAasSTHHKAa OT MacChl Tpy3a H
KECTKOCTH TPYXKUHBI W HE3aBUCUMOCTh OT AaMIUIMTYABl MaJlbIX KOJICOaHUH,
NPSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, PA3JIOKEHHE OEeNOoro CBeTa B CIEKTD,
M3Y4YCHUE CBOWCTB M300paXKCHHS B IUIOCKOM 3€pKajie M CBOWCTB W300pa’kKCHHS
mpeaMeTa B coOWparomied JMH3e, HaONIOACHHE CIUIONIHBIX W JIMHEHYaThIX
CHEKTPOB H3IyUEHUs): CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY W3 HM30BITOYHOTO
Habopa 000py0BaHUS, OMMCHIBATH XOJI OIBITA U €r0 PE3YJIbTAThl, (HOPMYIUPOBATH
BBIBO/IBI;

. NPOBOAUTE TPH HEOOXOIUMOCTH CEPUI0 TPSIMBIX H3MEPEHUH, OMpenesisa
CpelqHee 3HaueHUE M3MEpsSeMOil BeTMUMHBI ((POKYCHOE pacCTOSHHE COOMparomeit
JIMH3BI), 000CHOBBIBATH BBHIOOP CIIOCO0a M3MEPEHUS (M3MEPUTEIIBHOTO prbopa);

. NPOBOJAUTL  HUCCJICIOBAHME 3aBUCUMOCTCH (PU3WYCCKUX  BEJIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPCHUU (3aBUCUMOCTH TYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBMIKEHUW 0O€3 HadaJbHOM CKOPOCTH, Iepuojaa KoyieOaHu
MaTEMaTHYECKOT0 MasTHUKA OT JITMHBI HUTH, 3aBUCHMOCTH yTjla OTPaXCHUS CBETa
OT yria MajJeHus U yrja TPeJOMJICHHS OT YyIrja TMaJeHus): IUIaHUPOBATh
UCCJIeIOBaHUE, CAMOCTOSITENILHO COOMpaTh YCTAaHOBKY, (PMKCUPOBATH PE3yJbTaThI
MOJIYYEHHON 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHJE TaOJHUI] M TpaduUKOB,
JIeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

. IPOBOAUTh KOCBEHHBIE M3MEPEHHUS (U3MYECKUX BEIUYMH (CpemHsis
CKOPOCTh W YCKOPEHHE Tella TpPH PABHOYCKOPEHHOM [BIKCHUU, YCKOPECHHE
CBOOOJIHOTO TAJICHHS, KECTKOCTh MPYKUHBI, KOIPDHUITUESHT TPEHUS CKOJIBKCHHUS,
MexaHu4yeckas pabora W MOIIHOCTh, YacToTa U TEpPUOa  KoJieOaHMA
MaTEMaTUYECKOTO M TPY>KUHHOTO MAasiTHUKOB, OINTHYECKasl CUJia COOMpAroIIei
JUH3bI,  PAJAMOAKTHBHBIA  (OH):  IJIAHUPOBATH  HW3MEpPEHHs, COOHMpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY M BBITIOJIHSATH U3MEPEHHUS, CIETYs TIPEITI0KEHHON
WHCTPYKIIMH, BBIUYMCISATh 3HAYCHHUE BEIWYMHBI W AHAIMU3UPOBATH IOITYYEHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOM IMOTPEIIHOCTH U3MEPEHNN;

. coOJII01aTh MpaBHUjia TEXHUKHA O€30MacHOCTH MpU paboTe ¢ JadOpaTOPHBIM
000pyT0BaHUEM;
. pas3auyaTh OCHOBHBIC IPU3HAKM HM3YYCHHBIX (DH3UYECKUX MOJCIICH:

MartepualibHasi TOUKa, adCOMIOTHO TBEPAOE TEJIO, TOUYECYHBIM UCTOYHUK CBETA, JIyY,
TOHKasl JINH3a, IUIAHETapHas MOJAEIb aTOMa, HYKJIOHHAsi MOJEIb aTOMHOIO $1/1pa;

. XapakTepu3oBaTh  MPUHIUIBI  JACHCTBUS  U3YYEHHBIX MNPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCAHUS (B TOM YHUCIE: CIIHIAOMETP,
JNATYMKU TOJIOKEHUS, PACCTOSAHUS U YCKOPEHUS, PAKeTa, 3XO0JIOT, OYKH, IIEPUCKOII,
doToanmapar, ONTHYECKHE CBETOBOJBI, CIHEKTPOCKOI, JO3UMETp, Kamepa



Bunbcona), wucnonb3ys 3HaHUS O CBOWCTBaX (PUBMYECKUX SBICHUU H
HEe00Xo1uMble (PU3NUECKUE 3aKOHOMEPHOCTH;

. UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOLIECCOB MPH
pEelIeHUH Y4YeOHO--IPAKTUYECKUX 3aJad, ONTHYECKHUE CXEMbl JIsi MOCTPOCHUS
M300paKeHU B TJIOCKOM 3€pKajie U COOMparoIieit JIMH3E;,

. OPUBOJUTH MPUMEPHI (HAXOIUTh HH(OPMALIUIO O TPUMEPAX) MPAKTUUECKOT O
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM MXU3HH JJi1 OOecreyeHUs
0e30MacHOCTH NpHU OOpallleHuH C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIOJICHUS HOPM DKOJOTMYECKOro TOBEJCHHS B
OKPYKAIOIIEH CPEAE;

. OCYHIECTBJISITh ~ MOMCK MHpOpMaMK  (U3HYECKOrO0  COJAEpKaHUA B
HNuTepHere, caMOCTOATENbHO (POPMYNHPYS MOUCKOBBIA 3ampoc, HAXOAUTh MYTH
OTIpEJICICHHs] JOCTOBEPHOCTH MOJIy4YeHHOW MH(GOPMAIMK HA OCHOBE MMEIOIINXCA
3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

. UCIIOJIb30BaTh NP BBIMOJHEHUU YYEOHBIX 3a/laHUl HAy4YHO--TIOMYJISIPHYIO
TuTeparypy (pusmdyeckoro conuepikaHus, CIPABOYHbIE MaTepUalbl, PECYpChl CETH
WnTepHeTr, BnageTh NpuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, NPeoOpa3oBaHUs
MH(pOpMAIK U3 OJHON 3HAKOBOM CHUCTEMBI B APYTYIO;

. CO3/1aBaTh COOCTBEHHbIE IMCBMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE
UH(pOpPMAIMN U3 HECKOJIbKMX MCTOYHHMKOB (PU3MUECKOIO COAEpX aHUs, MyOIMuHO
IPEICTABIATh PE3YJbTAaThl NPOEKTHOM HIIM MCCIIEIOBATENBCKON IEATEIbHOCTH,
IIPY 3TOM I'PaMOTHO HMCIOJIb30BATh U3YUEHHBIM NOHATUIHBIN annapaT u3y4acMoro
pa3gena (U3MKK W CONPOBOXKAATh BBICTYIUIEHHWE IMIpe3eHTalMed ¢ Yy4EToMm
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
bubmmorekxa [IOK
1.1 () - 2
H3HKE - Hayka o pHpose https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmmorexa [OK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO T TTO3HAHUS 2 1 bubmmorexa [OK
' e A https:/m.edso0.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
Tpocitie BetliecTd https://m.edsoo.ru/7£416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 1 Bubmiorexa OK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCKOT ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, JIOTHOCTh 4 1 bu6mmoreka [JOK




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

bubmuoreka [JOK

3.3 Cuna. B 14 2
e, BHbL Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBinenune TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMU, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2
JlaBieHue KHKOCTH > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOChEpHOE f1aBIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pagota 1 MOHOCTE 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie Mexari3MbI > ! https://m.edsoo.ru/7£416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KonunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m Kontpoabnbie | JlaGopatopubie | (uudposbie)
NPOrpaMMbl Bcero
padoThl padoTbl o0pa3oBaTe/IbHbIE
pecypcbl
Paznen 1. TensioBblie siBJIeHUSs
bubmmoreka [{OK
1.1 C i 7 2
TPOCHHE 1 CBOMCTRA BeecTEa https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 3
CTIOBBIC POECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2. DuiekTpuyecKkue 1 MATHUTHBIE SIBJICHUSA
)1 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbIE Tela U 7 bubnuoreka [IOK
' WX B3aHMOICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i i 20 1 8
OCTOARHBIN SHCKTPHACCKHHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1
AUHHTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4 1 1
JICKTPOMATHHTHAS HHAYIIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 3 15

ITPOI'PAMME




9 KUIIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/n P KourposabHeie | JlaGopaTopHbie (1dpp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | | bubmmoreka [{OK
' ONKCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 2
SaHMOJIeHeTBIe Tei https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 1 2
KOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bu6mmoreka [IOK
2.1 MexaHnudeckue KojeOaHus 7 1
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndeckre BOJIHbBI. 3B 8 1 1
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 3. DyieKTpOMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 1 ) bubnnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bu6nuoreka [IOK




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

bubmuoreka [JOK
4.2 JI 0 6 1
HHSBLH OTITHHACCKUE NPHOOPH! https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.3 P 0 3
A3TOMEHAC DETOTO CBETa B CHCKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
5.1 Hcnyckanue v NorjonieHue CBeTa aToMOM 4 bubmorera [JOK
) Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2
> Crpoenne atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
53 SnepHbie peakuuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpeHuUe u 0000ImEeHNE COACPIKAHUS 9 bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB 110 102 1

ITPOI'PAMME
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