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l. COJEPXAHUE OBYUYEHUA
7 KIIACC

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

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHMA: HAONIOIEHHE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmnpezeneHne UEHbI IEJIEHUS Kbl H3MEPUTEIBHOTO MPUOOpA.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH ABWKEHHMS YacTHL[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue ~ siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpeHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHU JBUKCHHUS.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOpPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJia
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. CrioxkeHne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cula TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHune CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxeHue CuJj, HalpaBJIEHHBIX MO OAHOM MPSIMOA.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHusd. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temneparyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIIMHbI. 3aBUCUMOCTh JaBJICHHS >KHJKOCTH OT TIyOuHBL. [ mapocTaTuueckuii
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIHONW 00o0souku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCHMOCTh aTMOC(EpHOTO JaBIEHUS OT BBHICOTHI HaJ YPOBHEM MODSI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHUS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauueckuu mpecc.

[TposiBnenue nefcTBus aTMOCHEPHOTO JTaBICHMUSL.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CHIIBI BECY BBITECHEHHOW KUIKOCTH.

8. YcioBuE IIaBaHMs TEJN: IUIABAHUE WJIM NOTPYKEHHE TEJl B 3aBUCUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEH TeJa U )KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTb YaCTH TEJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B KUJKOCTH, OT Macchl TeJa.

4. OnbITBl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTbh BBITAIKUBAIOIIEH CHIIBI,
JEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT O00BEMa TMOTrpYyKEHHOU B
MKUIKOCTh YACTH T€JIA U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUHAIbHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.
Jemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.
1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja
10 TOPU3OHTAIBHOW ITOBEPXHOCTH.

2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
N3mepenue KIIJ[ HakKTOHHOM MJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.

8 KJIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKUHETUUECKOU TEOPUH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUYECKON TEOPHHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpILICHUE paboTHI. Bunpr TEIIoNEPEAAYn:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECCTB. YJEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YnaenpHasi Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTo
JTaBJICHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeroBbix aBurarenei KIIJ[ TemoBoro asuratesns.
TerioBble ABUTATENN U 3aLIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.
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HaGmronenre 6poyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HabGnroaeHue sIBJICHUI CMauMBaHUS U KalTWJUISIPHBIX SIBJICHHM.
Hab6mroneHune TemioBoro pacmmpeHus Tel.

V3meHeHnue naBieHWS Ta3a MPU U3MEHEHHH O00bhEMa M HArPEBAHWH WIIA
OXJIAXKICHUU.

[TpaBuia u3MepeHus TeMIiepaTyphbl.

Bunae! Tenmonepenayn.

OxJaxeHue Ipu COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmroienue kunenus.

. HabGnrogenue noctosiHCTBA TEMIIEpaTyphl P IJIaBJICHUU.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO TTPUTSHKCHHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM UJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITEl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOM TPyOKE OT TeMIEPaTyphl.

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
TEeIJIonepeay U padOThl BHEITHUX CUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHOM TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeicTBhe
3apspKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIAMH ).



Onexrtpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHnmn
CYIEPIO3ULIMU MEKTPUUECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenn anexkTpudecKkux 3apsaoB. DJIEMEHTApHBIA AJIEKTPUYECKUN 3apsifl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS SJIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBJIEHUE BellecTBa. 3aKoH Oma
Uit ydactka nenu. [locnepgoBaTtenlbHOE M MApAUIENIBHOE  COCIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarauTHOE 1oJie 3eMJIM M €r0 3HA4YCHUE I KU3HHU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNIEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B M B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[TpOBOIHUKH U TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OJIS.
M cTOYHUKHN TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHune 351eKTpUIECKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3aumoaeiicTBie NOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOXKHOCTH Pa3/I€IeHUs TOJIFOCOB MAarHUTA.
MojenrpoBaHie MAarHUTHBIX 110JIEN TOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKLIHH.

OneiTel @apajes.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMU TEeN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

Hccnenoanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbl TOKA.

N3mepeHne U peryJupoBaHNE HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIHOXKEHUS HAIPSHKEHUN IIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
00OBbEIMHEHUH U Pa3/ICJICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHWTa OT CHJIbl TOKA W HAmNpaBJ€HUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MECHEHHWW 3HAYCHHS M HANPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KUIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTENIBHOCTE MEXAHMYECKOrOo JABWKEHUSA. PaBHOMEpPHOE NPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoOMepHOE NpsMoiIMHETHOE nBMKEeHHE. CpenHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE HpsiMOJMHENHHOEe JBukeHue. (CBOOOIHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMUPHOrO TITOTEHHUSA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwxkenue rmiaHetr Bokpyr Comuna. IlepBasg kocMmuyeckas CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrHs Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBH)KEHHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

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

CpaBHeHuE TyTEd W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JABHKCHUH
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHcTBa CHIT IIPU B3aUMOJICHCTBUH TET.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOW JHEPTUH NIPU JIBU)KECHUU TeJIa MO AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJIECKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYyTH OTHOCATCS KakK PSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenencaue kKodphuIMeHTa TPEHUS CKOJIBKCHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHI CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Ompeenienne  pabOThl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannuyeckue KoJ1e0aHusI M BOJIHBIL.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTHU TIepHoJia KOJIeOaHM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  Tepuoja  KoJieOaHUi
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ODJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue ceta. 3atMeHuss ConHua u JIynel. Otpaxkenne ceta. [Liockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

JIunza. Xox unyuedr B gumH3e. Onruyeckas cucreMa (Qoroamnmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMONMMHEWHOE pacpOCTPAaHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aeicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yIia OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
najieHusl.

2. M3yueHue xapakTEepUCTHK U300paKeHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
NaJEHUS HA TPAHULE «BO3TyX—CTEKIIOM.
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CUIIbI cOOMparolen
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u noryomenre cBera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. JleWcTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHUS U TOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CIUTONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIYYCHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJIsI CUCTEMAaTHU3aIluu
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATENbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOJATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII peaAMET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS TIOJyYEHHbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBEHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pasjenia peain3yercs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJI30BaTh HAYYHBIC METOJBI UCCICAOBAaHUS (DU3HUCCKUX SBICHUN, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCTIOJIb30BAHUS PA3TUYHBIX HICTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



1. TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
11O ®PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM>KEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIETro 00pa3oBaHus
y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacCTH:
1) naTpUOTHYECKOTr0 BOCIIMTAHMS:
- TNPOSIBIICHUE HUHTEPECA K HCTOPUU M COBPEMEHHOMY COCTOSHHMIO POCCUMCKOU
(u3HuecKol HayKH;
- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;
2) rpamJIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCY)KJI€HUU OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX NPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHXKEHHM
du3uKy;
- OCO3HAHME BAKHOCTU MOPAIBHO-ITUYECKUX IPUHUUIOB B JECATEIBHOCTU
YYEHOTI0;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMS
- BOCHPHUSITHE ICTETHYECKUX KayecTB (PU3NYECKOW HAYKH: €€ TapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
- OCO3HaHUE LIEHHOCTU (U3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEUILIEW COCTABIISIOMIEH KYJIBTYPHI;
- pa3BUTHE HAy4YHOW JIFOOO3HATEIILHOCTH, MHTEpeca K MCCIe0BaTEIbCKON
NEeSATENbHOCTH;
5) popMupoBaHus KyJIbTYPHI 310POBbSl H IMOLMOHAJIBHOIO 0JIATONIOTYYHS
- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BaXXKHOCTHM TpaBWiI O€30MACHOIO TMOBEJICHUA Ha
TpaHCHOPTE, Ha JOpOrax, C JJIEKTPUUYECKUM U TEIJIOBBIM OOOpYAOBAaHUEM B
JOMAITHUX YCJIOBHSIX;
- cOpMHUPOBAHHOCTH HABBIKA pe(IICKCUU, TPU3HAHNUE CBOETO MpaBa Ha ONIUOKY U
TaKOIo K€ MpaBa y APYyroro 4ejoBeKa;
6) TPy10BOI0 BOCIIMTAHMS:
- AKTHBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ady (B paMKax CeMbH,
o0pa3oBaTenbHON OpraHu3allii, ropoja, Kpasi) TEXHOJOTHUUECKOW M COIUATbHOU
HAIpPAaBJIEHHOCTHU, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX 3HAHUM;
- HUHTEPEC K MPaKTUYECKOMY M3yUYeHHIO TIpodeccuii, CBSI3aHHBIX ¢ (DU3UKOW;



7) 3K0JI0TrNYECKOr0 BOCTIMTAHUSA:

- OpUEHTALUs Ha PUMEHEHUE PU3NUYECKUX 3HAHUN JUIs PELICHUs 3a/1a4 B 00J1acTH
OKpY)KaloIlled cpenpl, IJIaHUPOBAHUS IOCTYNIKOB M OLIEHKHM HMX BO3MOKHBIX
MTOCJIEICTBUI JIJIs1 OKPY KarOLIEH Cpeibl;

- OCO3HAHHWE TIJIOOAIBHOIO XapakTepa 3KOJOTHYECKHX MpoOJeM W MyTed HX
pelIeHus;

8) aganTanMm K W3MEHSIOIIMMCH YCJOBHSAAM COUHAJIBHONH W NPHPOAHOM
cpeabl:

- TOTPEOHOCTH BO B3aMMOJICHCTBHH MPH BHITIOJHEHUH UCCIEIOBAHUN U MPOEKTOB
(¢u3nyecKoil HalIPaBICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSIM JIPYTHUX;

- TOBBILIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH 4Y€pe3  IPAKTHUYECKYIO
JESITENIbHOCTD;

- OTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHWI, B TOM 4HcCie (HOPMYyJIUPOBATH
UJIeH, IOHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSX;

- OCO3HaHHUE ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00sacTu
busuKy;

- IUJTAHUPOBAHHUE CBOETO PAa3BUTHUS B NPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

- CTpEMJICHUE aHAJIM3UPOBAaTh M BBISBIATH B3aUMOCBS3M MPUPOJBI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

- OLEHKa CBOMX [JEHCTBHA C YYE€TOM BIIMSHHMS Ha OKpPYXAIOLIyK Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOGHHMS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbBIC EHCTBU,
KOMMYHUKATHBHBIE  yHHBEpPCAJIbHBbIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jlornueckue aelcTBUA:
e BBIBISTH W XapPaKTEPU30BATh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMS JIJIS
0000IIIEHNS U CpaBHEHUS,
e BBISBIIATH 3aKOHOMEPHOCTH M TPOTUBOPEUUS B paccMaTpUBaEMbIX (haKkTax,
JAHHBIX ¥ HAOMIOJCHUSX, OTHOCSIIUXCS K (PU3HMUESCKUM SBICHUSM;



BBISIBIIAT MTPUYUHHO-CIICACTBEHHBIE CBA3M TPU H3YYEHUU (DU3HUECKUX
SIBJICHUI U TPOLIECCOB, JI€JaTh BBIBOJbI C UCIOIb30BAaHUEM JETYKTUBHBIX
¥ UHAYKTHUBHBIX YMO3AKITIOUEHHH, BBIABUTaTh TUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (uznueckoi
3amaun (CpaBHEHHE HECKOJIBKMX BAapHAHTOB pEIICHHs, BHIOOp Hambojee
HOJXOSIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

HCIIOJIB30BATh BOIIPOCHI KaK I/ICCJ'ICI[OB&TCJ'IBCKI/II\/’I HHCTPYMCHT IIO3HAHUAA,
IMPOBOJUTDL IO CaMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJI0KHBIN
@HSHHCCKHﬁ OKCIICPUMCHT, HeOOoJIbIII0e HCCJICA0OBAHHC (1)H31/I‘{€CKOFO
SIBJICHHS,

OLICHUBATDH Ha IIPUMCHHUMOCTb n  OOCTOBCPHOCTDH I/IHCI)OpMaI_[I/IIO,
IMMOJYYCHHYIO B X0AC UCCICAOBAHNA UIIN DKCIICPUMCHTA,

CaMOCTOATCIIbBHO ¢)0pMYJ'II/IpOBaTI> O606HICHI/I$I N BBIBOJBI I10 PC3yJIbTaTaM
HpOBGI[éHHOFO Ha6J'II-0I[eHI/IH, OIIbITa, HCCJIICAOBAHU:I,

IIPOTrHO3UPOBATH BO3MOXXHOC I[&J'IBHGﬁHIGG Pa3BUTHUC (1)I/I3I/ILIGCKI/IX
MpoueCCoOB, a TAKKC BbIABUTATh IMPCAITOJIOKCHUA 00 nx Pa3BUTHHU B HOBBIX
YCIIOBUAX U KOHTCKCTAaX.

Pabora c nndopmanueii:

IPUMEHSATH Pa3JIMYHbIE METO/bI, NHCTPYMEHTBI U 3aIPOCHI IPU MTOUCKE H
orOope MHPOPMALMK WIH JAHHBIX C Y4ETOM MPEAJIOKEHHOU Yy4yeOHOM
dbuznyeckoit 3a1a4u;

aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OPMAIUIO
Pa3IMYHbIX BUIOB U (POPM IpeICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeAcCTaBIICHUS
uHpOpMaMu W WUIIOCTPUPOBATh peUIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOopaTOPHBIX
paboT ¥ IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHE 3aJadyd W TOJJICp KaHHC
O1arokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJICHHSIMHU JPYTHMX YYaCTHUKOB
auanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3ZHIIHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJIUYHO TPEJICTABIISATh PE3YIbTaThl BHITIOJHEHHOTO (PH3NYECKOTO OIBITA
(3KCTIeprMEHTa, UCCIICIOBAHUS, TIPOEKTA);



NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHANBUAYAIBHONH pabOThl MPU pPEIICHUH KOHKPETHOW (PHU3NYECKOU
poOJIeMBI;

MPUHUMATh IIeJIM COBMECTHOM ACSATEIBHOCTH, OPTAaHU30BLIBAThH JICUCTBHS
no €€ MOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXIaTh TMPOLECCHl U
PE3yNIbTaThl COBMECTHOU pabOTHI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
BBITIOJHATH CBOIO 9acTh PabOTHI, TOCTUTAs] KAYeCTBEHHOTO PE3yJIbTaTa Imo
CBOEMY HAIMpPABICHUIO W KOOPJAWHHPYS CBOU JECUCTBUS C APYTHMH
YICHAMH KOMaH/IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUACTHUKAMHU B3aHMMOICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYyaIUsAX, TPEOYIOMNX
TUTSL petiieHusT (GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX  MOAXOAAX MPHUHATUS  pEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
TpyIIoNn);

CaMOCTOSITENTHHO COCTABJISTh AITOPUTM PEIIeHUsT (PU3UUECKOM 3aaun HIIN
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OIIEHKY CUTYallMH U MpeJiarath MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS]) PE3yJIbTaTOB
NeSTeILHOCTH, TaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B JAEATEILHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(GU3UYECKOTO  HCCIICIOBAHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENILCTB, WM3MEHMBIIUXCS CHUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEU U YCIOBUSM;

CTaBUTbH ce0s Ha MECTO JPYroro 4eyioBeKa B XOJ€ CIopa WK JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTroro;
MpU3HaBaTh CBOE MPaBO Ha ONIMOKY MpHU pelieHnH (U3NYECKUX 3a]1au Win
B YTBEPXKIACHUSIX HA HAYYHBIEC TEMbI U TAKOE K€ IIPABO JIPYTOro.

INPEAMETHBIE PE3YJIBTATBI



K koHIy 00yueHus B 7 KJacce npeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJI30BATh MOHATHS: (PU3NUYECKUE U XUMUYECKUE SIBJICHUS, HAOJI0ICHUE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHS BemiecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOIUHEHHOE),
TpaeKToOpHsi, paBHOJACHCTBYIOIIAasl cuia, nedopmanus (ymnpyras, IIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

e paznuuath sBieHUA (IUQQy3us, TEIUIOBOE ABIKEHHWE YaCTHIl BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JIBW)KEHHUE, MHEPLUS, B3aUMOJECICTBUE
T€Jl, pPAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBHIO BpAIlCHHs, Iepenada
JABJIEHUsT TBEPABIMU TEJIAMH, KUIKOCTAMU W Ta3aMu, aTMoc(epHoe [aBlieHUE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHUYECKOM HSHEpruu) IO ONUCAHUI0 HX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIMIMX JaHHOE
(duznyecKoe sBIICHUE;

epacmo3HaBaThb MPOSBICHHE  W3YYEHHBIX  (PU3NYECKUX  SBJICHUH B
OKpY’KaloIllleM MHpEe, B TOM 4ucie (U3MUECKUE SIBJICHUSI B MPUPOJIE: MPUMEPHI
JBW)KCHUS C PA3IMYHBIMA CKOPOCTSIMHM B XKMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJIbl TPEHHUA B TIPUPOJIE U TEXHUKE, BIUSHUE aTMOCPEPHOrO JABIECHUS HA KUBOU
OpraHu3M, IJJaBaHUE pbIO, pblYard B TeJie 4YEJIOBEKa, MPU 3TOM MEPEBOIUTH
OPAKTUUECKYI0 3ajJadyy B y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOWCTBA
(npu3Haku) GU3NUECKUX SIBICHMII;

¢ ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl W (PU3NYECKUE SIBJICHUS, UCIOJIb3Ys
¢busznueckue BenuuMHBI (Macca, O00BEM, IUJIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIIPYTOCTH, CHJa TSDKECTH, BEC Tenla, cuia
TpeHMsl, JaBieHHe (TBEPAOrO Tena, >KUAKOCTHU, ra3a), BBITAJIKMBAIOLIAs CHUIIA,
MexaHu4eckas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(P(UIIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKasl M NOTEHLUUAJIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
uxX O0OO3HAUCHUS U EIUHUILI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEJIMYHMHY C APYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3HYECKUE SBIECHUS U MPOLECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cul (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxwmena, MPaBWIO paBHOBECUs phiuara (0OJ0Ka), «30JI0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMUYECKOW OJHEpruu, MpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;



e 00BSCHATH (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyalUld IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB
C onopoi Ha 1—2 u3yyeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUHN, (PU3MUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

e pemIaTh pacu€THele 3a/1a4 B 12 nelCcTBUS, UCIIOJIBb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaJIM3a YCJIOBHS 3a/adyd
3allMChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKIE BETUYUHBI B (DOPMYIIBI U
IPOBOJUTH PACUETHI, HAXOIUTh CIPABOYHBIE JAHHBIEC, HEOOXOAUMBIE JJIs1 pELICHUS
3a]1a4, OILICHUBATh PEATMCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUUHHBI;

e pacro3HaBaTb HpPOOJIEMBbI, KOTOPbIE MOXHO pEHIUTh MpU I[TOMOIIU
(u3NYECKUX METOAOB, B OIMCAaHUU MCCIEIOBAHUS BBIJCIATH IPOBEPSIEMOE
Npeanosjoxkenue (TUMOTE3y), pas3idyaTh W HUHTEPIPETUPOBATH IOTYyYEHHBIN
pE3yNbTaT, HAXOJAUTh OIIMOKHU B XO/I€ OIbITA, I€JIaTh BHIBOABI [0 €TI0 Pe3yJIbTaTaM;

e IPOBOJUTH OTIBITHI 110 HAOIIOAEHUIO (PU3MUECKUX SBJICHUHN WIH PU3NUECKUX
CBOMCTB Ten: (OpMynIHpOBaTh NPOBEpsiEMbIE MPEAINOJIOKEHUs, COOUpaTh
YCTaHOBKY H3 MPENJIOKEHHOr0 O0OpYyNOBaHUS, 3alUChIBaTh XOJ ONbITa U
bopMyIHUpOBaThH BBIBOJIHI,

e BBITTOJIHATH IPSIMbIE U3MEPEHUS pACCTOSHUS, BPEMEHHU, MAcChl TeJa, 00bEMA,
CWJIbl M TEMIIEpaTypbl C HCIOJIb30BAHWEM aHAJOTOBBIX U LU(POBBIX MpUOOPOB,
3alKChIBaTh NOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOTPEUTHOCTH
U3MEPEHUN;

e IPOBOJIMTH MCCIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKON BEIUYMHBI OT
JIPYroi ¢ MCMOJIb30BAHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO
JABW)KYILErOCsl Tella OT BPEMEHU IBW)KCHMS TEJA, CHJIBI TPEHUS CKOJBXEHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOLIAJX CONPHUKOCHOBEHMS TEN, CWJIBI YIPYTOCTH OT YIJIMHEHHUs NPYKUHBI,
BBITAJIKMBAIOIEH CUJIBI OT 00BbEMA MOrpYKEHHOM YacTU Tela W OT IJIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IIaBaHMsI TEJ, YCIIOBUM paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIoKeHHOMY IUIaHy, (UKCHpOBaTh
pe3yibTaThl  MOJIYYEHHOW 3aBUCUMOCTH  (DU3MYECKUX BEJIMYUH B  BHJE
OpeUIOKEHHBIX Ta0daul W TpaduKoB, JAefaTh BBIBOABI IO pe3yibTaraM
VCCIICIOBAHNUS;

¢ IPOBO/INTH KOCBEHHbIE M3MEpeHUs (U3HUYECKUX BEIUYUH (IJIOTHOCTh
BEILIECTBA JKUJIKOCTHM M TBEPIAOTO TEJA, CHJIA TPEHUSI CKOJBKEHHS, HABJICHUE
BO3/yXa, BBITAIKMBAIOLIAs CUJa, JCHCTBYIONIAs Ha IOTPYKEHHOE B KUIKOCTH
TENO, KO3(PPUIMEHT TOJNE3HOTO NEWCTBUS MPOCTHIX MEXAaHU3MOB), CIEIys



NPEMJIOKEHHOW  MHCTPYKUMU: TPU  BBIIOJHEHUM  U3MEPEHHH  coOupaTh
DKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOW BEJIMYHUHBI;

e COOMIOAATH MpaBUJIa TEXHUKU O€30MacCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
000pyIOBaHUEM;

e YKa3bIBaTh MPUHLMUIIBI JCHCTBUSA NPUOOPOB M TEXHHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, JAMHAMOMETp, COOOIAIOIIMECS COCYyIbl, OapoMeTp, phlyar,
MOJIBM)KHBINA U HEMOJBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKT€pU30BaThb NPUHLUIBI  JEHCTBUA  U3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHMS (B TOM YHUCIE: MOAIIMITHUKH,
YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKHI MpPEecc, MaHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), HMCIOJIb3ys 3HAHHMS O CBOMCTBax (PU3MYECKUX
SBJICHUI U He0OXoAuMbIe (PU3NUYECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(POPMALIUIO O IPUMEPAX) MPAKTUYECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KMU3HHU A1 OOECreYeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPELE;

¢ OCYIIECTBIIATH OTOOP HMCTOYHHUKOB HHpopManuu B HMHTepHeTe B
COOTBETCTBHHM C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CPAaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIACISATh MHPOpPMAIHMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

¢ ICMOJB30BATh MPU BBIIOJIHEHUH YYEOHBIX 3alaHUl HAay4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIbl, PECYPChl CETU
WuTepHeT, BiaaeTb NpuéMaMH KOHCHEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpMaIUU (U3HUUYECKOTO COJAEPKAHMS, B TOM YHUCIE
nyOJUYHO JeNlaTh KpaTKue COOOIIEHHS] O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIB30BaTh W3YUYCHHBIN IOHSITUHWHBINA
anmnapat Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE MTPE3EHTAIUEH;

e[IpH BBINOJHEHUH YYEOHBIX TPOEKTOB M MCCIEAOBAHUN pacHpeieniTh
00s13aHHOCTH B TpyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 33JladyaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IUTaHA JACHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIJIAJ B
NEeATEIbHOCTh TPYNIBl, BBICTPAWBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
YUHUTHIBAsI MHEHUE OKPYKarOLIUX.

K koH1y o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



e ICIIOJIH30BaTh TOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBIKCHUE
aTOMOB M MOJICKYJI, arperatHbleé COCTOSHHUSI BEIIECTBA, KPUCTAUIMYECKHE U
aMmopdHbIe TeNla, HACBHIIMICHHBIM W HEHACBHIIICHHBIM I1ap, BJIIAXKHOCTH BO3AYXa,
TeMmrepaTrypa, BHYTPEHHSII DJHEpPrusi, TEIJIOBOM JBUraTellb, >SJIEMEHTapHBIN
ANEKTPUUYECKUN 3apsijl, BJICKTPUUECKOE TI0J€, MPOBOAHUKA U JIUJICKTPUKH,
MTOCTOSTHHBIN AJIEKTPUYECKUIN TOK, MAarHUTHOE TI0JIE;

e pa3IMYaTh SBJIICHUS (TEIJIOBOE pACIIMPEHUE W CXKaThe, Teruiolepesaya,
TEIUIOBOE pPaBHOBECHE, CMAyUMBAHUE, KaNWUISIPHbIC SBICHHS, HCIApPEHHUE,
KOHJICHCAIusl, IUIaBJICHHE, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIECHUE,
Teronepeaaya (TErIonpoOBOJHOCTh, KOHBEKIIUS, U3IYYEHHUE), AICKTPU3ALUS Tel,
B3aMMO/ICHCTBHUE 3aPAI0B, ICUCTBUS AJICKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MarHUTOB, JICUCTBME MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHWTHAsT UHAYKIUS) TO ONMUCAHMI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

e paCllO3HABaTh  MPOSBJICHHE  M3YYCHHBIX  (DU3MYECKUX  SBICHUA B
OKpYXalollleM MHUpe, B TOM 4Yucie (QU3NYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIEC SIBICHUS B IPUPOJIE, KPUCTAIIIBI B
npupoje, wusznydyenue CofHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHuE pOCHI, TyMaHa, UHEs, CHETa, JIEKTPUUECKUE SIBJIEHUS B aTtMocdepe,
AIIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMIU, JApeid MOIOCOB,
pOJIb MarHUTHOTO TOJISI JJI KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, MPU 3TOM
MEePEeBOJIUTh MPAKTUYECKYIO 3a7auyy B Y4e€OHYI0, BBIACIATh CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

e ONKCHIBATh M3YYCHHBIE CBOWMCTBA TeN U (PU3UYECKHUE SIBJICHUS, WCIIOIB3YS
dbu3nueckue BENIUYUHBI (TeMIlepaTypa, BHYTPEHHSII DJHEpPrusi, KOJIUYECTBO
TEIUIOThI, yJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJIE€NbHAS TEIUIOTA IJIaBJICHUS,
yAeNbHas TeIIoTa NapooOpa3oBaHus, yjAelibHAas TEIJIoTa CropaHus TOIUIMBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEJIbHAs
BJI&XKHOCTh  BO3/1lyXa, DJJIEKTPUYECKUM 3apsll, CHUJIa TOKa, AJIEKTPUUYECKOE
HaIpsKEHUE, CONMPOTUBJIEHUE MPOBOJIHUKA, YIAEIbHOE COMPOTUBIICHHE BEIIECTBA,
paboTa W MOIIHOCTh DJJEKTPUYECKOTO TOKa), NPH ONMUCAHUU TMPABHIHHO
TPaKTOBaTh (PU3NUYECKUN CMBICI HCMOJIB3YEMbIX BEJIUYMH, OOO3HAUYCHUS U
CAUHULIBI (PU3UYECKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIIUE JAaHHYIO
(GU3MYECKYI0 BETUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaUKd H3yUEHHBIX
3aBUCUMOCTEH (PM3UUECKUX BEITUYHH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC TMOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU CTPOCHUS
BEILIECTBA, MPUHIIMI CYIEPIO3UIMK TMoJied (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHHUs 3apsaa, 3akoH Oma a1l yyacTka 1enu, 3akon [xoyns—JIeHia, 3akoH



COXpPAHEHHSI DHEPruH, IMPU STOM JIaBaTh CIOBECHYHO (DOPMYIMPOBKY 3aKOHA M
3aIMChIBATh €TO0 MATEMAaTUYECKOE BBIPAXKECHUE,

¢ OOBSACHATH (PU3MUECKHE TMPOIECCH W CBOMCTBA TeJ, B TOM 4YHCIEC U B
KOHTEKCTE CUTyallud NPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
MIPUYUHHOCIIEACTBEHHBIEC CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIIaroB ¢
ornopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MYECKUX SBJICHUM, (PU3UICCKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;

e pelIaTh PacUETHBIE 3a]1a4 B 2—3 NEHUCTBHS, UCIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3BIBAIONTNE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aaqd
3alMCBIBATh KPATKO€ YCJIOBHUE, BBISBISITh HEIOCTATOK JAHHBIX JUISI PELICHUS
3a/1aud, BBIOMPATh 3aKOHBI W (OPMYJIbI, HEOOXOAWMBIC HJid €€ pelieHus,
MPOBOJAUTH PAcU€Thl M CPAaBHUBATH MOJYYEHHOE 3HAUEHHE (DU3NUECKON BEITMYUHBI
C M3BECTHBIMHM JJAHHBIMU,

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEHIUTh TMpPU TOMOIIHU
(bU3NYECKUX METOJOB, HWCIOJIb3ys  ONHMCAaHUE HKCCIICAOBAHUSA,  BBIACIATH
MPOBEPAEMOE MPEATIONOKEHNUE, OLEHUBATH MPABWIBHOCThH IOPsAKA MPOBEACHUS
HCCIICIOBAHUS, AeJIaTh BHIBOJIBI,

e IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3NYECKUX SIBICHUM MIN (DU3NUECKUX
CBOMCTB Ted (KamwUISpHbIEC SBJICHUS, 3aBUCHUMOCThH JABJICHHS BO3JyXa OT €ro
o0béMa, TemrepaTypbl, CKOPOCTH IIpoIlecca OCThIBAaHWS W HarpeBaHUs IpHU
M3JIYYCHUH OT I[BE€Ta H3JIyYaromie (IOrIomaroIieil) MmOoBEPXHOCTH, CKOPOCTh
WCHapeHuss BOABI OT TEMIEPATypPhl KUAKOCTH M IUIOMIAJAH €€ MOBEPXHOCTH,
ANEKTPU3ALMA TEJI U B3aUMOJCHCTBUE AIEKTPUUYECKUX 3aPANIOB, B3AMMOJCHCTBUE
MMOCTOSHHBIX MArHUTOB, BU3yaIu3alldsi MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB,
JICCTBYSI MAarHUTHOT'O TOJISI HA TPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHUTA,
CBOMCTBA JJICKTPOJIBUTATENSI MIOCTOSHHOTO TOKa): (hOPMYJIMPOBATH IPOBEPSIEMbIS
MPEANOJIONKEHUS, COOMpaTh YCTAaHOBKY W3 TMPEMJIOKEHHOIO 000pyAOBaHUS,
OMUCHIBATH XOJI OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

e BBITOJIHATH MPSIMBbIE U3MEPECHUS TEMIIEPATYPbl, OTHOCUTEIIbHOW BIIAXKHOCTHU
BO3/yXa, CHJIbI TOKA, HAIPSDKCHHUS C WCIIOJIh30BAaHHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DM3WYECKUX BEIMYWH, CPABHUBATH PE3yJIbTaThl U3MEPCHUN C YyuETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OIHOM (PU3MYECKON BEJIUYUHBI OT
JPYrol ¢ KMCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS
IIPOBOJIHMKA OT €ro JUIMHBI, IUIOAAM IONEPEYHOIO CEYEHHS W YJIEJIBHOTO
COINPOTHUBJICHUS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK,
OT HaNpsHKEHUSd Ha MOPOBOAHUKE, MCCIEIOBAaHUE TMOCIEAOBATEIBHOTO U
napajuieIbHOTO  COCAMHEHUNW TMPOBOJHUKOB): IJIAHUPOBATH  MCCJIEIOBAHUE,
coOMpaTh YCTaHOBKY U BBITIOJIHITH U3MEPEHUS, CIEIys MPEJI0KEHHOMY IUIaHY,



(¢uKcupoBaTh pe3yabTaThl NOJIYYEHHONW 3aBUCHMOCTH B BUJE TaOIuUL U TpauKoOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHMS;

 IPOBOJUTh KOCBEHHBIE HU3MEpEeHMsI (PU3MUECKUX BEIUYMH (yAeJbHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padOoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUs, COOUPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl MpeJIO)KEHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYECHHE
BEJIMYMHBI,

e COOJTIO/IATh TMpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyIOBaHHUEM;

e XapaKTepU30BaThb NPUHLUIOBI  JEHCTBUA  U3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha WX OMHMCAHHUA (B TOM 4YHCIE: CHCTEMA
OTOIUIEHUS [JIOMOB, THUTPOMETp, MapoBas TypOWHA, aMIEepMETpP, BOJBTMETP,
CUETUMK  JJIEKTPUYECKOM  SHEPruM,  DIEKTPOOCBETUTENbHBbIE  IPHOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), MIEKTPUUECKUE MPETOXPAHUTENH,
AJIEKTPOMArHuT, 3JEKTPOJBUTATENb IOCTOSHHOTO TOKAa), HUCHOJb3ysl 3HAaHUSA O
CBOMCTBAX (PU3NYECKUX SBJIICHUN U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

e PaCIlO3HAaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIIbHBIE
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHCYHKaM (KUIKOCTHBIM TEpMOMETD,
TEPMOC, IMCHUXPOMETpP, TUIPOMETP, JIBUTaTelb BHYTPEHHEr0  CropaHus,
JIEKTPOCKOII, ~ PEOCTaT), COCTABJATH CXEMbl  JJICKTPUYECKHX  LEeNer ¢
NOCJIEOBATEIbHBIM U NApaJUIETbHBIM COEJUHEHHEM JIJIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEN;

e IPUBOJUTH IPUMEPHI (HAXOIUTh UH(OPMAIIUIO O TPUMEPAX) NPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO TIOBEJICHUS B
OKpYKaIOIIEH CpeIE;

¢ OCYIIECTBIIATh MOUCK HWHGpOpMAMU  (PU3UYECKOTO  COJAEpXKAHHUS B
MHTepHeTE, HA OCHOBE NMEIOIIMXCS 3HAHUM U ITyTEM CPABHEHUS JONOJIHUTENBHBIX
UCTOYHUKOB BBIJIEIATh MH(OPMALINIO, KOTOpasi SIBJISETCS NMPOTUBOPEUMBON WIIU
MOKET OBITh HEJIOCTOBEPHOM;

¢ ICTIOJIB30BATh MPU BBIIIOJHEHUH YYEOHBIX 33aJaHUN HAy4YHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WnTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, NIpPeoOpa3oBaHuUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IHCbMEHHBbIE W KpPATKUE YCTHBIE COOOLICHUS,
0000611ast “HHOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PM3UYECKOTO COACPKaHUS, B
TOM  4uciae  MyOJNMYHO  MPEACTaBIsATh  Pe3yJbTaTbl  MPOEKTHOM WU
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPH 3TOM I'PAMOTHO MCHOJb30BATh U3yYEHHBIN



NOHATUUHBIM ~ anmapar  Kypca  (U3WMKH,  CONMPOBOXKIATh  BBICTYIUICHUE
MpE3CHTALIUEN;

elIPY BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCICAOBaHUN (PU3NUECKUX
MPOIIECCOB  paclpeneNiaiTh OOSI3aHHOCTHM B TpPyHIne B  COOTBETCTBUU €
MOCTABJICHHBIMM 3a/lauaMH, CJIEAUTh 32 BBINOJHEHUEM IUIaHA JCHUCTBUI U
KOPPEKTUPOBATh €r0, aIECKBATHO OLICHUBATh COOCTBEHHBIN BKJAJl B JIEATEIbHOCTh
IPYIIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3AUMOJECHCTBUE, MPOSBIISAS TOTOBHOCTh
paspemarh KOHQIHKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONITUXCS YMECHHUIA:

¢ CIIOJIB30BATh ~ IOHATHS: CHUCTEMa OTCU€Ta, MaTepuajbHas  TOYKa,
TPaeKTOPHsI, OTHOCUTEIIbHOCTh MEXaHUYECKOTO JABMKEHUS, Aedhopmanus (yrnpyras,
MJIacTUyeckKasi), TpPEHHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3Kku, EHTP TAKECTH, aOCOIOTHO TBEPAOE TEJO, LIEHTP TSAKECTU TBEPIOTO
Tejga, paBHOBECHE, MEXaHUYECKHE KOJeOaHWs U BOJIHBI, 3BYK, HH(PPa3ByK H
YIBTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JNAIbHO30PKOCTh, CIIEKTPhl MCITYCKAHUSI U TOTJIONICHUS, alibda,
0eTa- ¥ raMMa-u3JIy4eHus1, U30TOIIbI, SiFCpHAsl SHEPTETHKA;

e pa3nMyYaTh SIBJICHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJUHEHHOE
JIBIKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBH)KEHHE, CBOOOJHOE TIaJIeHHe
T€J, PABHOMEPHOE JBHKEHHUE MO OKPYKHOCTH, B3AUMOJICHCTBUE TEJI, PEAKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalol1e U BBIHYK/ICHHbIEC KOJICOaHMUs),
PE30HAHC, BOJIHOBOE  JBIDKEHHE, OTpaXE€HHWE  3ByKa, MNPSAMOJUHEHHOE
pacrpocTpaHeHUe, OTPAXKEHUE U TMPEIOMJICHHWE CBETa, IMOJHOE€ BHYTpPEHHEE
OTpaX€HUE CBETA, Pa3JI0KEHHUE OEJIOr0 CBETAa B CIIEKTP M CII0KEHUE CIEKTPATBHBIX
LBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHEWYATOro CHEKTpa U3JIyYEHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

e paCIlO3HABaTh  MPOSBJICHHE  M3YYCHHBIX  (DU3MYECKUX  SBICHUA B
OKpYXaroleM MUpe (B TOM yucie (HU3MYECKUE SBICHHS B MPUPOJIEC: MPWIUBBI U
OTJIUBBI, ABUXKEHUE MIaHeT COJIHEYHOM CHCTEMBI, PEAaKTUBHOE JBUKEHHUE KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3E€MJICTPSCEHHE, CEHUCMUUYECKHUE
BOJIHBI, IlyHAMH, X0, I[BETa T€JI, ONTUYECKHUE SBJICHUS B MPUPOJE, OMOJIOTHIECKOE
JEUCTBUE BUIUMOTO, VYIBTPA(PHUOIETOBOTO U PEHTTEHOBCKOTO W3ITyUYCHHUH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHBHOE
W3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaJUOAKTUBHBIX H3Jy4CHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTHUUECKYIO 3a/Jady B y4COHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;



e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
busznyeckue BeNMYMHBI (CpeIHSIE W  MIHOBEHHas CKOPOCTh Tella IIpH
HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, MEepEeMEIlEHUE, yTh, YIJIOBas CKOPOCTb,
CWJIa TPEHMS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOIO MaJeHMS,
BEC Tella, UMITYJIbC Tella, MUMITYJIbC CHJIBI, MEXaHHueckas padoTa W MOUIHOCTH,
NOTEHIIMAIbHASL JHEprusi Teja, TMOJIHATOIO HaJl TMOBEPXHOCTHIO  3EMIIH,
NOTEHIMANbHAS DHEPrusl CKATOW MPYKUHbI, KUHETUYECKAsl SHEPrus, MOJHas
MEXaHUYECKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CpPEIbl), MPHU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJIb3YEMbIX BEJIHUMH,
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUMYMH, HAXOIUTh (OpMyIbI,
CBSI3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMUYHUHY C IPYTUMU BETUYUMHAMHU, CTPOUTD
rpaduky U3y4eHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIINYHH,

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUA U MPOLECCHI,
UCIOJIB3YSl 3aKOH COXPAHEHUS! SHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHMSI, PUHIUI
CYNEpHO3ULIMA CHJI, IPUHLUI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbroToHa,
3aKOH COXPaHEHUS UMITYJIbCa, 3aKOHBI OTPAKECHUS U MPEJIOMIICHHUSI CBETA, 3aKOHbI
COXpaHEHUs 3apsiI0BOO0 U MAacCOBOT'O YHMCEN MPH SIIEPHBIX PEAKUUAX, TP 3TOM
J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTEMAaTHYECKOE
BBIPKEHUE;

¢ 00BSCHATHh (DU3MUECKHUE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalliii TMPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBISABIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JOTMUYECKHUX IIaroB
C onopodl Ha 2-3 W3YYEHHBIX CBOICTBAa (PU3NYECKHUX SBICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

e pemaTh pacy€THHIC 3a7a4M (OMUpAIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE (DU3UUECKUE BEIMUMHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC JIs
pellieHusi, MPOBOAUTH PACUETBl M OLIEHHWBATH PEATUCTUYHOCTh MOJIYYEHHOIO
3HauYeHUs (PU3NYECKON BETUUHHBL;

e pacro3HaBaTh MNPOOJEMbI, KOTOPbIE€ MOXKHO pEUIUTh MpPU MOMOLIA
bu3MYEeCKUX  METOJIOB, HCIOJb3yS  ONUCAHUE HCCIEHOBAHUS,  BbIICIATH
IPOBEPSIEMOE TPEAINONIOKEHUE, OLEHUBATh MPABUJIBHOCTH IMOPSIKA MPOBEICHUS
WCCJICIOBAHUSI, JIeTIaTh BBIBOJBI, HMHTEPIPETUPOBATh PE3YIbTAThl HAOIIOJECHUN U
OTIBITOB;

e IPOBOJIUTH OTIBITHI IO HAOTIOAEHUIO (DU3MUECKUX SBICHUHN W PU3NIECKIX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aBUCUMOCTh Tepuojia KojeOaHWil TPYKWHHOTO MasiTHUKA OT MacChl Tpy3a u



KECTKOCTU MPYXKHUHBI W HE3aBUCHMOCTb OT aMIUIMTYAbl MalbIX KOJEOaHUH,
IPSIMOJIMHEMHOE PaclpOCTpPAaHEHUE CBETa, Pa3jIoKEeHHE OeJIoro cBeTa B CIIEKTP,
U3y4YE€HUE CBOWMCTB M300pa)K€HMsI B IUIOCKOM 3€pKajie M CBOICTB HM300paKeHUS
npeaMera B coOuparoleld JiMH3e, HaOJMI0ICHUE CIUIOMIHBIX U JIMHEHYaThIX
CTHEKTPOB H3IIyUY€HHs): CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3 H30BITOUHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0 OMbITa U €T0 Pe3yJbTaThl, (OPMYIUPOBATH
BBIBO/IbI;

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUMU, OMpeaensis
CpelHee 3HauYeHUE M3MepseMOil BenuuMHbI ((POKyCHOE pacCTOSHHUE COOMparomein
JMH3BI), 000CHOBBIBAThH BHIOOP crioco0a nu3MepeHus (M3MEpUTENBHOTO prubopa);

¢ IPOBOJUTH  MCCIEAOBAHHWE 3aBUCHUMOCTEN  (U3NYECKUX BEIUYMH C
UCIIOJIb30BaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU
PAaBHOYCKOPEHHOM JIBUKEHUM O€3 HadallbHOW CKOPOCTH, Nepuoaa KojeOaHuid
MaTEMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTIJIa OTPaKEHHsI CBETa
OT yIVla TaJeHUd M yrja MpeloMJeHHs OT yria MNajeHus): IUIaHUPOBAaTh
UCCIJIEJOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThI
NOJyYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUAE TaOnHIl U TIpaduUKOB,
JienaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

e IPOBOJINTh KOCBEHHBIE HW3MEPEHHS (PU3NYECKHX BEIUYUH (CpeaHss
CKOPOCTh W YCKOPEHHME Tejla IIPU PaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE
CBOOO/IHOTO MaJeHUs], KECTKOCTh MPYXKUHBI, KOAPOULHUEHT TPEHUS CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJeOaHui
MaTEMaTUYeCKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHjla coOuparouei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IMIAHUpPOBaTh  U3MEPEHUs,  COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIIIOJHATH U3MEPEHHUS, CIEAYs PEIII0KEHHON
WHCTPYKILWHU, BBIYUCIATH 3HAYEHUE BEJIWYUHBI W AHAJIW3UPOBATh IOTYYECHHbIE
PE3YIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHNN;

e COOMIOAATH MpaBUja TEXHUKU O€30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
00opy1I0BaHUEM;

epa3nMyaTh OCHOBHBbIE TPU3HAKM M3YUYEHHBIX (PU3UUYECKUX MOJENeH:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPJOE TEJIO, TOUCYHBI UCTOYHUK CBETA, Jyd,
TOHKas JIMH34, JIaHETapHAasi MOJIEb aTOMa, HYKJIOHHAsI MOJIEb ATOMHOTO S/1pa;

e XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUA  U3YYEHHBIX MOpuUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HAa MX ONMCAHUS (B TOM 4YHCIIE: CIIHIOMETP,
JATYMKU TOJIOKEHHUS, PACCTOSHUSA U YCKOPEHUS, PAKETa, 3X0JIOT, OUKH, IIEPUCKOII,
doToanmapar, ONTHUYECKUE CBETOBOJbI, CHEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), ucmonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U
HEe00XoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;



* CIIOJIB30BATh CXEMbl M CXEMAaTUYHBbIE PUCYHKU W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX IPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIeHnn Yy4eOHO-NPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300pKEHHI B TUNTOCKOM 3€pKaJie U COOMpAroIIei JTNH3E;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O TPUMEPaX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30MacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHUSI 370POBbSI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEACHUS B
OKPYKaIoLIEN CpeIe;

¢ OCYIIECTBIISATh MOUCK HMHpOpMAMU  (QPU3NYECKOTO  COACPKAHUA B
WHuTepHeTe, caMOCTOATENBHO (POPMYIUPYST MOUCKOBBIM 3alpoc, HAXOIUThH ITyTH
OIIpeNENIeHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(OpMAlMM Ha OCHOBE MMEIOIIUXCS
3HAaHUU U TOTIOJTHUTEIHHBIX HICTOYHHUKOB,

¢ ICTIOJIB30BAaTh TMPH BBIMOJHEHUN YYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JaUTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHer, BnaneTs Npu€MaMyU KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(GOpMaIUU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHbIC NMUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOIO COJEPKAHUS, IMyOJIHYHO
OPEJCTaBISATh PE3YJIbTaThl MPOEKTHOW WM MCCIEI0BATEIbCKOW JEATEIbHOCTH,
IIPU 3TOM IPaMOTHO HUCIIOJIb30BaTh U3yUYEHHBIN MOHATUNHHBINA anmnapaT u3y4aeMoro
pasnena (U3MKKM W COMPOBOXKIAATh BBICTYIUIGHHWE TMIpPE3EHTAIMe ¢ y4EToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



11, TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 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.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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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
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.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 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.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 sIBJICHUS
. bubnmoreka [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
DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN 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 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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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 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBanToBbI€ siBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM 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 ITPOTPAMME 102 3 27
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