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HOACHUTEJIBHAS 3AIIUCKA

Pabouas nporpamma no ¢u3uke Ha ypoBHE OCHOBHOT'O 00111eT0 00pa3oBaHus
cocTaBliecHa Ha oOcHoBe TpeOoBaHMII K pe3ylbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIIET0 00pa30BaHus, MPEICTaBICHHBIX
B @DenepanbHOM TOCYJApPCTBEHHOM O0pa3oBaTeNbHOM CTaHAAPTE OCHOBHOTO
obmero oopaszoBanus (IIpuka3z Munnpocsemenus: Poccuu ot 31.05.2021 1. No 287,
3apeructpupoBad MunuctepctBoM roctuniuu Poccuniickoit @enepanuu 05.07.2021
r., per. Homep — 64101) (mamee - @DI'OC OO0O0O), a Takxke
denepanbHOil paboueii mporpaMmbl BocnuTaHusl W KoOHIENuu mpernogaBaHus
yuebHoro mpenmMera «Pu3nkay.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O
HNPEIMETA «®U3UKA»

Conepxanue TmporpaMMbl 10 (U3UKE HAMpaBIeHO Ha (HopMUpOBaHHE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYaIONIUXCS U OPraHM3allui0 HU3YUYCHUS
bu3uKM Ha JAEATEIHPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe YUUTBIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM OO0y4YeHHs], a TaKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

®du3zrKa ABIAETCS CUCTEMOOOPA3YIOIIUM JJI €CTECTBEHHOHAYYHBIX YU€OHBIX
NPEIMETOB, MOCKOJIbKY (PU3MUeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMoorueit, acTpoHoMuel u pusznueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEIOCTaBIseT Hanbojee SICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa W3 TIaBHBIX 3a7a4 (U3UYECKOr0 OOpa30BaHHSA B CTPYKType OOIIEro
o0pa3oBaHus COCTOUMT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromnXxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIPEAINOJaraeT OBJIAJICHUE
CIEAYIOIINMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMIMMU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

HAy4YHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MIOHMUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

UHTEPIPETUPOBATh JaHHBIE U UCIIOJIb30BaTh HAay4YHBIE JTOKA3aTEIbCTBA IS
MOJTyYEHHUS BHIBOJIOB.

HEJHN U3YYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»»

eau nzyyenust pusuku:



MpUOOpPETCHHE WHTEpeca W CTPEeMJICHUS OOYYaroIMXCS K HAYYHOMY
W3YYCHUIO TPHUPOMABI, pa3BUTHE WX HMHTCIUICKTyaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEICTABICHUN O HAyYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
HCCIIEI0BATEIBLCKOTO OTHOMIEHHUS K OKPY KAIOITUM SIBJICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PECHHS KaK pe3yiibTaTa M3yUeHUs OCHOB
CTpOCHUS MaTepUH B PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE TIPEACTABICHUA O POJNM (PU3MKH IS Pa3BUTHSA JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymyien
npo(eCCHOHATBHOW JCATEIBHOCTH, CBSI3aHHOW ¢ (DU3UKOH, IOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIpPaBJICHUMU.

JlocTkeHne 3THX IEJed MporpaMMbl 1Mo (U3UKE HAa YPOBHE OCHOBHOTO
o01mero 00pa3oBaHus 00ECIIEYMBACTCS PEIICHUEM CIACAYIONNX 3a4a4.

NPHOOPETCHHUE 3HAHKK O IMCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHUCCKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NPHOOPETCHHE YMEHUW ONMHUCBHIBATH M OOBSICHATH (DU3UYECCKUE SIBICHUS C
UCIIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUH;

OCBOCHHME METOJOB pCHICHUS MPOCTCHINMX pPAcu€THBIX 3aJad ¢
UCIIOJIb30BaHUEM  (DU3MYECKUX  MojJeJNiel,  TBOPYECKMX HM  TPAKTHKO-
OpPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHHU HaOIIOAaTh NMPHUPOIHBIC SBICHHUS M BBIMOJIHATH OIIBITHI,
nabopaTopHbIe padOTHl U SKCIIEPUMEHTAIbHBIC UCCIICIOBAHUS C MCIOIb30BaHHEM
U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE TPHUEMOB pabOTBHl ¢ WHpOPMAIKEH (HHU3UIECKOTO COACpIKAHUS,
BKJIfOUass HMH(POPMAIMI0 O COBPEMEHHBIX JIOCTHKCHUSAX (U3UKH, aHaIu3 M
KPUTHUYECKOE OLICHUBAHUEC MH(POPMAIIHH;

3HaKOMCTBO €O cepamu MPoPECCHOHATILHON EATCIbHOCTH, CBI3aHHBIMH C
(GU3HKOM, W COBPEMCHHBIMU TCXHOJIOTHSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
bu3HuYeCcKOi HayKH.

MECTO YYEBHOT' O IPE/IMETA «®U3UKN» B YYHEBHOM
IIVTAHE

Ha n3yuenue ¢puszukn orBoautces 238 yacoB: B 7 kiacce — 68 gacos (2 yaca B
HeJeno), B 8 kiacce — 68 yacoB (2 yaca B Hegento), B 9 kinacce — 102 ygaca (3 yaca
B HEJEJIO).



COAEPKXAHHUE YYEBHOI O ITPEIMETA «®U3UKN»

7 kiacc

Pasznen 1. ®u3uka u €€ poJib B IO3HAHUM OKPYKAIOLIEro MUpa.

®usuka — Hayka o mpupone. SBneHus npuponasl. dusznueckue sABICHUA:
MEXaHUYECKUE, TECILUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. WM3mepenue ¢usnueckux BenuuuH. Dusmueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHas cucteMa € IuHHII.

Kaxk ¢u3uka u qpyrue ectecTBEHHbIE HAYKH U3Yy4aloT npupoay. EctectBeHHO-
Hay4YHbI METOJ TO3HaHMWs: HaOMI0JIeHHe, MOCTAHOBKAa HAYYHOrO BOIpOCa,
BBIIBIDKEHHE THUIIOTE3, OKCIEPUMEHT [0 TPOBEPKE THUIOTE3, OObICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUHN C MOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBIE, AIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBIICHUSL.

2. dusnyeckre NpuoOOpsI U MPOIEAypa NMPSIMBIX U3MEPEHUN aHAIOTOBBIM

U 1IUGPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

OrnpeneneHne 1EeHbl JeISHUS KAl U3MEPUTEIHHOTO TIpruoopa.
N3mepenue paccTosHUN.

N3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MaJbIX TEJL.

N3mepenue temneparypbl Ipy MOMOIIH KUIKOCTHOTO TEPMOMETpA U
NaTYMKa TEMIEPATYpPHI.

6. [IpoBeneHue ucciaeaoBaHus O MPOBEPKE TUIIOTE3BI: AATBHOCTD MONETA
HIapyKa, MyIeHHOr0 TOPU30HTAIBHO, TEM OO0JIbIle, YeM OO0JIbIle BHICOTA ITYCKA.

Pa3znea 2. IlepBoHayajibHbIe CBe/IEHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. OIMbITHI,
JOKa3bIBAIOIIME TUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrkeHne uactull BemniecTBa. CBSI3b CKOPOCTH JIBMKEHUS YACTHI[ C
TeMriepatypoil. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, KUIKOCTENU U TBEPIBIX
(kpucTtamindeckux) Teia. B3auMOCBSi3b MEXIy CBOMCTBAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX M MX aTOMHOMOJEKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

o

Jemoncmpayuu.

1. Hab6mronenre OpoyHOBCKOTO JIBHIKCHHUS.

2. Ha6monenne nuddysun.

3. HaGmronenne  siBneHUN, OOBIACHSIOMUXCS  MPUTSDKCHUEM — WIU

OTTAJIKUBAHUEM YaCTHIl BEILIECTBA.
Jlabopamopnuie padbomot u onvimot.
1. OueHka auamMeTrpa aroMa METOJOM psiioB (C  HMCHOJb30BaHUEM

dboTorpaduii).



2. OnbIThl IO HAOTIOJEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI 110 0OHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO IPUTSKEHHUS.

Paznen 3. JIBukenue u B3anMoaeiicTBUe TeJl.

MexaHnnueckoe IBH)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne uHEpUMU. 3aKOH WMHEpUMH. B3amMopnencTBHe Tel Kak NMpUYMHA
M3MEHEHHSI CKOPOCTH JBM)KEHMs Teld. Macca Kak Mepa HWHEpPTHOCTH Tea.
IInoTHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJWUYECTBOM MOJIEKYJ B EIUHHIE
00BéMa BelecTna.

Cuita Kak XapakTepUCTUKa B3auMoAeicTBUs Teda. Cuila yrnpyrocTu U 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO TUHAMOMETpA. SIBJIIEHHE TATOTEHUS U CHJIa
TsokecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimoil. PaBHoxelicTByromas cui. Cuia TpeHHs.
Tpenue CKoIpXkeHNs U TPEHHUE NOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaGmroneHne MexaHM4ecKoro JIBMYKCHUS Tea.

2. N3mepenune ckopocTy NPSMOTUHEHHOTO JTBUKEHUS.

3. HaGmronenue siBeHust HHEPIUU.

4, HaGmonenne n3MeHeHus: CKOPOCTH TIPU B3aUMOJICHCTBHUH TEJl.

d. CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEJL.

6. CroxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSMOM.

Jlabopamopnuie pabomot u onvimot.

1. Onpenenenne CKOPOCTM PABHOMEPHOIO JIBKEHHs (IIapuka B
KHUJIKOCTH, MOJEJIH JIEKTPUUYECKOTO aBTOMOOMIIS M TaK Jaliee).

2. Omnpenenenne CpeHEN CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD PaCTSHKEHUS (J1eopMariim)
IPY>KUHBI OT IPUIOKEHHON CUJIBI.

o. OnbIThL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHUS

OT BEca Teja U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBILICHUS U YBEIMUEHUS AaBieHus. [aBienue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT 00bEéma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMHU, KUAKOCTAMH U razamu. 3akoH llackansg. ITneBmaTmueckue
MalllUHbl. 3aBUCUMOCTb JABJIEHUS XUJIKOCTH OT riayOuHbl. ['mapocTaTuyeckuit
napagokc. Coobuaromuecs: cocyibl. [ 'uapaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emnm u atMochepHoe AaBieHue. [IpuunHBI cymiecTBOBaHUS
BO3ymHONW 00o0nouku 3emau. OmbiT Toppuuemnu. M3mepenue atMmochepHOTOo
JaBJIEHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 1151 U3MEpeHus: aTMOC(EPHOTro TaBJICHHUS.

JlelicTBHE XKUJKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJO. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.



Jemoncmpayuu.
3aBUCHMOCTD JIaBJIIEHUS T'a3a OT TEMIIEPATYPBHI.
Ilepenaya naBineHUs KUIKOCTBIO U Fa30M.
Coobmiatomuecst COCYIbl.
I'mppasinueckuii mpecc.
[IposiBneHue neicTBUs aTMOCPEPHOTO AaBICHUS.
3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YacTH
TeJla U INIOTHOCTU KUIKOCTH.
7. PaBeHCTBO BBITAJIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTHU.
8. VYcinoBue IUIaBaHUS  TeN: IUIABAHWE WM IIOTPY)KEHHE Tel B
3aBUCUMOCTH OT COOTHOILIECHUS IUNIOTHOCTEM TEJIa U JKUIAKOCTH.
Jlabopamopnuvie padbomot u onvimot.

ok whE

1. HccienoBanne 3aBHUCHMOCTM Beca Tejla B BojJe OT 00bEMa
NOIPYKEHHOM B )KMIKOCTh YAaCTH TeJa.

2. OnpeneneHue BBITAJIKUBAIOLICH CHUJIbI, JCHUCTBYIOIIEH Ha TeIO,
MOTPY>KEHHOE B JKUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEHA CHUJIbI, ICMCTBYIOIIEH Ha
TEJIO B *KMJKOCTH, OT MAaCChI TeJia.

4, OnbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI,

JIEUCTBYIOIIECH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOU B JKHJIKOCTh YacTH
T€Ja U OT INIOTHOCTH KUAKOCTH.

d. KoncTpynpoBanue apeoMeTpa WIM KOHCTPYHPOBAaHHE JIOJKH U
onpenesieHne e€ rpy30n01bEMHOCTH.

Paznen 5. PabGoTra 1 MOIIHOCTH. JHEPrus.

Mexanuueckas pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmio
paBHOBecus pbryara. [[pumMenenne mpaBuia paBHOBECHS pblyara kK 6J10Ky. «3010Toe
npaBuio» Mexanuku. KIT/[ mpocTeix mexannu3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUUAJIbHAS HSHEPTHS.
[IpeBpaleHre 0JHOTO BUJIa MEXAaHUYECKOW YHEPTUH B IPYTrOM. 3aKOH COXPAaHEHHUS
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

1. [TpuMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamophuie pabomot u onvimot.

1. Onpenenenue pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHHUU
TeJa MO0 TOPU30HTAJIbHON MTOBEPXHOCTH.

2. HccnenoBanne yciioBUM paBHOBECHS phlyara.

3. N3mepenue KII/] HakJIIOHHOM MJIOCKOCTH.

4, N3yuenne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPTUH.

8 kiacc

Pa3znen 6. TenyioBbie ABJICHUS.



OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOPUHU CTPOCHMS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopenu TBEPAOIro, KUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHUE CBOMCTB ra3oB, >KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUN MOJIEKYJIAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIECHUA. TeIIOBOE paCIIMPEHUE U CKATHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHHUS
yactull. BuyTpenusis sHeprus. CnocoObl HM3MEHEHUSI BHYTPEHHEW SHEpruu:
TEIUIoNepeaya U coBepliieHne padoTel. Buabl Temnnonepenayn: TEIONPOBOIHOCTD,
KOHBEKLIHSI, U3TTyUYCHHE.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [lnaBnenue w
OTBEPEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAasA TEIJIOTA ILJIABJICHMUS.
[TapooOpaszoBanne u konjaeHcaius. Mcmapenue. Kunenue. VYjaenpHas TerioTa
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIEPATyphl KHUIIEHUS OT aTMOC(hEepHOro
JABJICHUS.

BnaxHocTbs Bo3yxa.

DOHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Mpuniuner pabotsr TeruioBbix nsurateneit KIIJ TermioBoro asuraress.
TerioBble IBUTaTEN U 3aLUATA OKPYKAIOIIEH CPEbl.

3aKOH COXpaHEHHS U MPEBPALIEHUS SHEPTUHU B TEIIOBBIX MPOIECCAX.

Jemoncmpayuu.

Ha6mronenrie OpoyHOBCKOTO JIBUKEHHUS.

Ha6monenne nuddysuu.

HaGmronenue siBjeHU cMaYrBaHUS M KAl PHBIX SBICHUH.
HaGmronenne TemioBoro pacuiupeHus Te.

N3menenue napineHus raza npu U3MEHEHUU 00bEMa U HArPEBAHUU WIIH
OXJIAXKICHUU.

abrwbdE

6. [IpaBuia u3MepeHus: TeMIEPaTyphl.

1. Buabl Terionepenayn.

8. OxmakaeHue Ipu COBEPIICHUH PAOOTHI.

Q. HarpeBanue npu coBepiieHn# pabOThl BHEITHUMHU CHUIIAMH.

10. CpaBHeHHE TEIIIOEMKOCTEH pa3INnYHBIX BEIIECTB.

11. HabGmoneHue KUTICHUS.

12. HabGmromeHue MOCTOSHCTBA TEMIIEpaTyphl IIPH TUIABICHUU.
13. Mogenu TeIIOBEIX ABUTATENIEN.

Jlabopamopnwie padbomot u onvimol.

1. OnBITHI 110 0OHAPYKEHHIO IEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSKCHHUS.

2. OnbITHI O BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJTK caxapa.

3. OnbIThI 1O HAOIOJICHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, JKUIKOCTEH 1
TBEPIBIX TEIL.

4, Ornpenenenue JaBieHUs BO3/lyXa B OaJJIOHE ITTPUIIA.



5. OnbIThl, AEMOHCTPUPYIOIIKME 3aBUCHMOCTh JABIEHHUS BO3JyXa OT €ro
00BbEMa 1 HArPEBAHMS WA OXJIAXKICHHUS.

6. [IpoBepka rumoTe3bl JIUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KHUJKOCTH B TEPMOMETPUUECKON TPYyOKE OT TEMIIEPaTypBhl.

7. HabGmionenrie M3MeHEHUs] BHYTPEHHEW HSHEpPruuM Teja B pe3yJbTaTe
TEIUIonepeaaun U paboThl BHEIIHUX CHUII.

8. HccnenoBanue sBIIeHUS TENJI000MEHA MPU CMEIIMBAHUU XOJOIHON U
ropst4eit BOJBI.

9. Onpenenenue KOIMYECTBA TEILIOTHL, IIOJYYEHHOIO BOJIOM IIPHU

TEMJI000MEHE C HArPEThIM METAITUYECKUM IIUITUHIPOM.

10. Omnpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoiiecca UCTapeHus.

12.  OmnpeneneHre OTHOCUTEIBHOM BIaKHOCTH BO3yXa.

13. Onpenenenvie yaeapHON TEMIOTHI IJIABJICHUS JIbA.

Paznen 7. Jinekrpuyeckre 1 MATHUTHbBIE SIBJICHUS.

Onektpu3anus Tel. JIBa poma sneKkTpuueckux 3apsagoB. BzammopeicTBue
3apspKeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHDKCHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TeJIaMu).

OnekTpudeckoe mosie. Hanpspk€HHOCTH anekTpudeckoro moiis. [lpuHiun
CYNEPIO3UINHU dIEKTPUUECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DIEMEHTAPHBINA 3JIEKTPUYECKUN 3apsl.
Crpoenune aroma. IIpoBOOHMKM ¥  AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCIIOBHUS CYIIECTBOBAaHUS DJIIEKTPHUUYECKOTO TOKA.
HNcTOYHMKN TOCTOSSHHOTO TOKa. JIeMCTBUS 3IIEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUIKOCTAX U razax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
U1 yyacTtka uend. [locnenoBaTenbHoe U napaieIbHOE COEAUHEHNE TPOBOITHUKOB.

Pabora um MoOmHOCTE 3JeKTpHUecKoro Toka. 3akoH Jlxoymnsa—Jlenna.
DNEeKTpUYECKUe e U MOTPEOUTENH dIEKTpUIecKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[loctossHHBIE ~ MarHWTBL.  B3auMOJENWCTBHE  MOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHuTHOE 1oJjie 3eMJIM U €ro 3Ha4eHHUE IJIA KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1ojie  3JIEKTPUUECKOTo Toka. IIpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. JleficTBHE MAarHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DONEeKTpOJABUraTelb MOCTOSIHHOTO ToKa. Mcrmonb30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel apanes. fABneHue snekrpoMarHuTHON uHaykuuu. [Ipasumno Jlenua.

DneKTporeHepaTop. CnocoOsl MOJTyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIINK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpauuu.

1. DIIeKTpU3alHus Te.



N

JIBa poja SIEKTPUUECKUX 3apsiioB U B3aUMOJCHCTBUE 3apsKEHHBIX
Te.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTuuecKas MHIYKIIHS.
3aK0OH COXpaHEHHUS ICKTPUUECKUX 3apsIIOB.
[IpoBOAHUKH U TUAIICKTPUKHU.
MopaenupoBaHue CUIOBBIX TUHUN SJIEKTPUUECKOTO OIS,
HcToyHrnKHM TOCTOAHHOTO TOKA.
JIecTBUSA DIIEKTPUUYECKOTO TOKA.
0. DnekTpu4ecKuil TOK B KHUIKOCTH.
1. T'a30BbIit pa3ps.
2. H3mepeHue cuibl TOKa aMIIEpPMETPOM.
13. V3MepeHue 3MeKTPUUECKOTO HAMPSHKEHUS! BOJTLTMETPOM.
14. PeocTtat u Mara3uH CONPOTUBICHUM.
15. BzaumoneicTBHE MOCTOSHHBIX MAarHUTOB.
16. MopaenupoBaHrue HEBO3MOXXHOCTHU Pa3/IeJICHHsI TIOJIFOCOB MarHuTa.
17. MopaenupoBaHrne MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.  OmmiT DpcTena.
19. MaruauTHOE MoJjie ToKa. DJICKTPOMArHuT.
20.  Jle¥icTBME MarHUTHOT'O TIOJISI HA MIPOBOJHUK C TOKOM.
21. DnekTpoaBHUTaTeNb MOCTOSHHOTO TOKA.
22. UccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW WHIYKIIUH.
23.  OmnswiTel Dapajes.
24. 3aBUCHMMOCTbH HaIpaBiICHUS WHIYKIMOHHOTO TOKa OT YCIIOBUU €ro
BO3HHUKHOBEHUSI.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuie pabomot u onvimot.

MR BE©00NOOA~W

1. OnpITel MO HAOIIOACHUIO SJICKTPH3ALMH Tel HWHAYKIMEH W TIpH
CONPUKOCHOBEHUH.

2. HccnenoBanne NEUCTBUS 3JIEKTPUUYECKOTO TOJS HA IPOBOJHUKU U
JADJICKTPUKH.

3. Co6opka u mpoBepka pabOThI MEKTPUIECCKOM 1T MTOCTOSHHOTO TOKA.

4, N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

5. N3Mmepenue u peryimpoBaHue HAMPSKCHUS.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YE€PE3 PE3UCTOP, OT
COINPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS Ha PE3UCTOpE.

1. OnbITel,  JEMOHCTPUPYIOUIUME  3aBUCUMOCTh  DJIEKTPUYECKOTO

CONIPOTUBIICHUSI MPOBOJAHUKA OT €r0 JUIMHBI, IUIOMIAAM MONEPEYHOTO CEYEHUs U
Marepuana.

8. [IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUN MPU MOCIEIOBATEILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuna Ayisi CUJIbI TOKA MPU MApaUIEIbHOM COCIUHEHUH
PE3UCTOPOB.



10. Omnpenenenrie padbOTHl JJIEKTPUUYECKOTO TOKA, MAYLIETO 4Yepes
pe3UCTOP.

11. OmnpeneneHne MOIIHOCTH JIIEKTPUUECKOrO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

12. WccrnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsHKEHUs Ha HE.

13.  Omnpenenenune KIIJ] narpesarens.

14. HccnenoBaHne MarHUTHOTO B3aUMOJEHCTBHS MOCTOSTHHBIX MarHUTOB.

15. H3yyeHue MArHUTHOTO TIOJSl TIOCTOSHHBIX MArHUTOB TMpU UX
O0OBEIUHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue JEHCTBUSL DIIEKTPUUECKOTO TOKa HA MAarHUTHYIO
CTpEIIKY.

17.  OnpITbl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTH CHJIBI B3aUMOJICHCTBHUS
KaTyIIK{ C TOKOM U MarHuTa OT CUJIbl TOKA U HaIlpaBJiIeHUs TOKa B KaTYIILKE.

18. H3yuenue necTBHs MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U U3y4eHHe pabOoThl JJIEKTPOABUTATEIIS.

20. Usmepenue KIIJI anekTpoaBUraTeabHON YCTaHOBKH.

21. OnbIThl O UCCJIEIOBAHUIO SIBICHUS SJIEKTPOMArHUTHOM WHIYKIIUH:
UCCJIeIOBaHNE U3MEHEHUI 3HAYeHUS U HAPABJICHUS] MHIYKIIMOHHOTO TOKa.

9 kacc

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touyka. Cucrema otcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOIO JIBUKEHHUsS. PaBHOMEpHOE MpsSMOJIMHEIHOE
nBuxeHne. HepaBHoMepHOe npsmoiinHeitHoe nBukeHne. CpeqHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHUH.

VYckopenune. PaBHOyckopeHHOE mpsMoinHeiHoe aBmkeHne. CBoOomHOE
nagenue. OnwiThl ["anues.

PaBHOMepHOE nBMKEHUE IO OKpY>KHOCTH. [lepuon u dacrtoTa oOpaieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCcTpeEMHUTENBHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroTona. Bropoui 3akoH Hetotona. Tperuit 3akon HeroToHa.
[IpuHIMIT Cynepno3uLy CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TpeHUs CKOJIbKEHUS, CUjla
TPEHUSI TOKOsL, IPYTUe BUABI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmudeckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecune maTepuanbHON TOUKH. AOCOMIOTHO TBEpAOE Tenmo. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. I3Menenue umnyinbca. MMmynbe cuibl. 3aKOH COXpaHEHHS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass pabora v MoOIIHOCTb. PaboTa cuil TsKecTH, YHNPYrocTu,
TpeHus. CBsi3b dHepruu u padoThl. [loTeHIIMANbHAS SHEPruUs Teya, MOAHATOTO Hal
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
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sHeprus. TeopeMa 0O KMHETMYECKOM JHEPTrHM. 3aKOH COXPAHEHUS MEXaHHYECKOMN
JHEPIUHU.

Jemoncmpayuu.

1. HaGmronieHre MexaHU4ecKoro JBUXKEHHUS Tejla OTHOCUTENbHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHeHUE MyTel U TPACKTOPUM JBHKEHHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCUETA.

3. N3Mepenune CKopoCTH U YCKOPEHUS MPSIMOIUHEMHOTO JIBUKEHHS.

4. HccnenoBanre npu3HaAKOB PABHOYCKOPEHHOT'O JBHXKEHUS.

5. HaGmronenue nBuxeHus Tela no OKpy>KHOCTH.

6. HaGmonenne mexaHWYeCKUX SIBICHUM, MPOUCXOASIIUX B CHUCTEME

orcuéta «Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUHU OTHOCUTEIBHO
KabuHeTa QU3HKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJla OT MacChl TeJla U AEHCTBYIONIEH Ha HETO
CUJIBL.

8. HaGmronenne paBeHcTBa CHII TPU B3aUMOICHCTBUU TE.

Q. N3meHeHne Beca Tena Npu yCKOPEHHOM JABUKEHHM.

10. Tlepenaua ummymnbca Mpu B3aUMOJICUCTBUU TEJl.

11. TIpeoOpa3oBaHus PHEPTUH MPU B3aUMOJICHCTBUHU TEI.

12.  CoxpaHeHHe UMITyJIbCa TPU HEYPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHue UMITyJIbca Mpu a0COIIOTHO YIPYTOM B3aUMOJCHCTBUY.

14. HabGmoneHue peakTUBHOTO JBHKEHHUS.

15. CoxpaHeHHe MEXaHWYECKON YHEPTUU IIPH CBOOOIHOM MaJICHUH.

16. CoxpaHeHHe MEXaHUYECKON DSHEPruM MpHU JBIKEHUU Tela IMOJ
JEUCTBUEM TIPYKUHBI.

Jlabopamopnuie padbomut u onvimeot.

1. KoncTtpynpoBanue TpakTa /il pa3roHa U TaJIbHEHIIIETo paBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKH.

2. OmnpeneneHne CpeTHel CKOPOCTH CKOMBKEHUS OpycKa W JIBUKCHUS
IIapyKa 1Mo HAaKJIOHHOM TIJIOCKOCTH.

3. OnpeneneHue yCKOPEHUS Tella TIPU PaBHOYCKOPSCHHOM JBHIKCHHH 10
HaAKJIOHHOM MJIOCKOCTH.

4, HccenenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHH MTPH PAaBHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

5. [IpoBepka THIOTE3BI: €CIAW TPH PABHOYCKOPEHHOM JBIDKCHHH 0€3

HAYaJIbHOM CKOPOCTH IIyTM OTHOCSTCS KAaK pAJ  HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MTPOMEKYTKHA BPEMEHU OJUHAKOBBI.

6. UccnenoBanne 3aBUCMMOCTH CWJIbI TPEHHUSI CKOJIBKEHHUS OT CHJIbI
HOPMAaJIbHOTO AaBJICHUS.

1. Onpenenenue KodppuieHTa TPEHUS CKOJIbKEHUS.

8. Onpenenenue KECTKOCTU MPYKUHBI.

9. Onpenenenue pabOTbl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBHIKEHHUH

TCJa I10 FOpHBOHTaHBHOﬁ IMOBCPXHOCTH.
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10. Omnpenenenue paOOThl CHJIBI YNPYrOCTH NpU MNOABEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBMXKHOTO U MOJABHYKHOTO OJIOKOB.

11. M3yyeHue 3aKOHA COXpAHEHUS SHEPTUU.

Pasznen 9. Mexanuyeckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nprxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUIT: TEPUOT,
4acToTa, aMILIATyaa. MaTtemMaTHudecKUuii U NpYyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MpPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue  kosiebaHus.  BeiHykneHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBONCTBA MEXAaHUMYECKMX BOJH. I[IpomoneHble U
NomnepeyHble  BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ pacrnpOCTPaHEHMUS.
MexaHn4uecKue BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaOnronenue xonebaHui TEJ 0T AEHCTBUEM CHIIBI TSIKECTA U CUJIBI
yIIPYTOCTH.

2. HaGmronenne kosie0anuii Tpy3a Ha HUTH U Ha TIPYKUHE.

3. HaGmronenne BoIHYXICHHBIX KOJIeOAHUM U pe30HaHCa.

4. Pacnipoctpanenue mpoI0JIbHBIX M MOMIEPEYHBIX BOJIH (Ha MOJICIIH).

5. HaGuroieHre 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKYCTHYECKHUI pe30HaHC.

Jlabopamopnuie pabomot u onvimot.

1. Onpenenenue 4YacTOThl W Tepuoda KoJjieOaHWH MaTeMaTUYeCKOro
MasiTHUKA.

2. OrnpeneneHre 4acTOTHl M MIEPHO/Ia KoJieOaHU! IPYKUHHOTO MasiTHUKA.

3. HccnenoBanne 3aBUCUMOCTH TeproAa KoJieOaHHMM IOJBEIICHHOTO K
HUTH TPy3a OT JJIUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH Tepuojaa KoOJeOaHUW MPYKHHHOTO
MasTHHKA OT MaccChl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MEpHOJia KoJIeOaHUH Tpy3a, MOIBEIIICHHOTO
K HUTH, OT MacChI Ipy3a.

6. OnbITHI, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh TME€pHOJia KOJeOaHHIA
MPY>KHHHOTO MasTHUKA OT MacChl Ipy3a M )KECTKOCTH MPY>KUHBI.

7. N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Pazznen 10. Di1eKTPOMarHMTHOE I10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTPOMArHUTHOE  MoJie.  DIEKTpOMarHuTHele  BoyiHBL.  CBoOMCTBa
ANEKTPOMArHUTHhIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.

DnekTpoMarHutHas npupoga cBera. CkopocTh cBeTa. BoliHOBBIE CBOWCTBA
CBETa.

Jemoncmpauuu.
1. CBoliCTBa AIEKTPOMATHUTHBIX BOJIH.
2. BonHoBble cBolicTBa CBETA.

Jlabopamopnuie padbomot u onvimol.
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1. N3yuyeHue cBOWCTB 3EKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBIE SIBJICHUS.

JlyueBas  Mogmenb  cBeta.  Mcrounuku — cBera.  lIpsamMonuHeiHoe
pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpeaomiieHUs cBeta. [lolHOe BHYTpeHHee
oTpakeHHe cBeTa. lMCnoyib30BaHUE TMOJHOTO BHYTPEHHEIO OTpPaXCHHsSI B
ONTUYECKUX CBETOBOJAAX.

Jlunza. Xoa unyueid B suH3e. OnTuyeckas cucrema (Qoroamnmnapara,
MHUKpPOCKONAa U Tejeckomna. [7a3 kak onruyeckas cucrtema. biauzopykocth u
JaNbHO30PKOCTb.

Paznoxenune Oenoro cBera B cnekTp. Omnbitel HpioTona. Crnoxenue
CHEKTpaJIbHBIX IIBETOB. JlMcnepcus cBera.

Jemoncmpayuu.

1. [IpsAsMosHEHHOE pacpOCTPaHEHUE CBETA.

2. OTtpakeHue cBeTa.

3. [lonyyenne wu300pa’keHUil B IJIOCKOM, BOTHYTOM U BBIIYKIIOM
3epKaJlax.

4, [Ipenomiienue cgera.

5 OnTuueckuii CBETOBO/I.

6 Xon mydelt B coOuparoiieu JuH3e.

1. XoJ JIydeu B pacCEeHBarOIIECH JIMH3E.

8 [Tony4yenue nzo0paxeHnit ¢ TOMOUIBIO JHH3.

Q. [Tpunun peiictBus doToarnmnapata, MUKPOCKONA U TEIECKOIA.
10. Mopuens ria3sa.

11. PaznoxeHue 6€10r0 CBETa B CIEKTP.

12. TlonydeHue Genoro cBeTa Mpu CIOKCHUHU CBETA PAa3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanne 3aBUCUMOCTH YIJIa OTPa)KEHUS CBETOBOT'O JIy4a OT yria
najicHusl.

2. N3yuenue xapakTEepUCTUK HW300paKEHHUS TMIpeAMeTa B IJIOCKOM
3epKa’e.

3. HccnenoBanre 3aBUCMMOCTH YTJIa MPEIIOMIICHUS CBETOBOTO JIyda OT
yria maJeHus Ha TPAHUIIE «BO3TYX—CTEKIION.

4, [Tomy4yenune n300paxxeHnt ¢ TOMOIILI0 COOMPAFOIICH JTUH3HI.

d. Onpenenenue (QOKYCHOTO  PacCTOSIHUSA M ONTHYECKOM  CHJIBI
coOuparoIiei JTUH3bI.

6. OMnBITHI MO Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITH IO BOCTIPUSTHIO I[BETA MPEAMETOB TIPH MX HAOTIOACHUU Yepe3

IIBETOBBIEC (PUIBTPHI.

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Omneitel Pezepdopaa u mnanerapHass Mojenb atoma. Mojens atoma bopa.
Hcnyckanue u nornoineHue ceerta atomoM. KBaHThI. JInHEHYaThie CIIEKTPHI.
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PannoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anapa. HyxkimoHnas wmoaens aroMmHoro sgpa. HMsoromel. PannoaxtuBHBIE
npespaunienus. [lepron momypacmnaga aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO M MAaCCOBOTO YHUCEIN.
OHeprusi CBsi3M aTOMHBIX sjaep. CBsA3b Macchl M DHEPrUM. Peakuuu cuHTe3a U
nenenus anep. Mcrounukn sHeprun CoJiHIa U 3BE3.

SnepHas sHepretuka. JleWCTBUSA pPaJIMOAKTUBHBIX HU3JIyYCHUN Ha JKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

CrexTppl U31y4YEHHS U MOTJIOMICHUS.

CnexTpsl pa3nuuHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Busbcona.

PaboTta cuérurika HOHU3UPYIOMIMNX U3TYUESHU.

Perucrpanus nznydeHuss IpUpOIHbIX MUHEPATIOB U IPOYKTOB.
]Iaﬁopamopuble pabomul u onvimol.

ok owdE

1.  HaGmroneHue CIIOMIHBIX U JUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2.  HccnenoBaHue TpEeKOB: U3BMEPEHUE SHEPTUM YACTHUIIBI IO TOPMO3ZHOMY
nytu (o gororpadusim).

3.  HM3mepenwue pagnoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IIAO I MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAONTNI MOTYIb MPETHA3HAUEH JUIsl CUCTEMAaTH3aIluU
1 000011IeHUsI TPEIMETHOTO COJIEPKAHUS U OMBITA JEATEIHHOCTU, TPUOOPETEHHOTO
OpU M3YYEHUHM BCEro Kypca (pu3uku, a Takke IS TMOJTOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMEHY M0 (u3uke uisi 00ydaromuxcs, BBIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipu u3yueHuu NaHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBACTCS TOCTHXKEHHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHus, QopMupyercs
€CTEeCTBEHHOHAYYHasl FPAMOTHOCTh: OCBOCHUE HAYUYHBIX METOJIOB HCCIIEIOBAHMS
SBIICHUN TPHUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMHU OOBACHATH (HU3UUYECKUE
SABJICHUSI, TPUMEHSS TOJyYCHHbIE 3HAHHWSA, pelaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNINATBHO ESITENBHOCTHBIM XapaKTep JAaHHOIO pa3jiefla pean3yeTcs
32 CY€T TOTO, YTO OOydYaromuecs BBHITIONHAIOT 3aJaHus, B KOTOPBIX WM
npearaercs:

HA OCHOBE TIOJIYyYEHHBIX 3HAHUW pacCloO3HaBaTh W HAy4YHO OOBSICHATH
dusznueckue sIBICHHS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM JKU3HM;

UCIIOJIb30BaTh HAYYHBIE METOIbI HCCIIEOBAHUS (U3UUECKUX SIBIICHUM, B TOM
YuCIie AJi1 MPOBEPKHU THIOTE3 U MOJIYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAyYHbIE OCHOBBI Han0O0JIee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTU, HAIPUMEP, MPAKTUUYECKOTO MCIOJb30BAHUS PA3TUYHBIX UCTOUHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA IMPEBPAILCHUS] U COXPAHECHHS BCEX M3BECTHBIX BUIOB
SHEPIHH.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI
YUYEBHOI'O ITPEIMETA «®PU3UKA»

JInuHOCTHBIE pe3yJbTaThI

B pesynbrare nuzyuenus Gpu3MKu Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHUs
y oOyuyatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
YacTHu:

1) nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
bu3nYecKol HAyKH;

IIEHHOCTHOE OTHOIIICHHUE K JOCTHYKCHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) epar#coanckozo u Oyxo08HO-HPABCHIEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B o0CyXIeHuu
0OIIIECTBEHHO 3HAUYUMBIX U ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
IPUMEHCHHEM JOCTIKCHUN (DU3UKHY;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-dTUYECKUX MPUHIMIIOB B JESITEIHLHOCTH
Y4EHOTI0;

3) acmemuuecko20 60CRUMAHUA:

BOCIIPUSTUE ACTETUYECKUX Ka4yecTB (PU3UUYECKON HAayKHu: €€ TapMOHHYHOIO
MOCTPOEHUSI, CTPOT'OCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) yennocmu HayuH020 NO3ZHAHUA:

OCO3HAaHHE IEHHOCTH (U3MUECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
NO3HAHHWSI MHUpPA, OCHOBBI PAa3BUTHS TEXHOJOTHM, BAXKHEHIIEH COCTABISIOLICH
KYJIbTYPBI;

pa3BUTHE HAYYHOW JFOO03HATEIBLHOCTH, MHTEpPECa K HCCIEA0BATEIHCKON
NEeATEIbHOCTH;

5) hopmuposanun Kyaromypul 300p06ba U IMOUUOHAILHOZ0 O1A20NOSIYHUA:

OCO3HAaHHME IIEHHOCTH Oe30macHoro o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHpEe, BAXXHOCTU TMpaBWi O€30MaCHOTO TIOBEICHHUS Ha
TPAHCIIOPTE, HA JOpOrax, C DJIEKTPUYECKHMM U TEIJIOBBIM OOOpYJOBaHHUEM B
JOMalIHUX YCIOBUAX;

c(hOpMHPOBAHHOCTh HABBIKA pPEQIIEKCUU, MPHU3HAHWE CBOETO TIpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) mpyooeozo eéocnumanus:

AKTUBHOE Yy4YaCcTHE€ B PEIICHUM NPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
o0Opa3oBaTeIbHON OpraHU3aIly, TOPOJa, Kpas) TEXHOJIOTHYECKON M COIMaIbHOU
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCJIEC W (PU3NUECKUX 3HAHWM;

MHTEPEC K MPAKTHYECKOMY U3YUEHUIO TPOQECCuil, CBI3aHHBIX C (PUUKOI;

7) IK0J102U4eCK020 60CRUMAHUA:

OpHEHTAIMsl Ha TPUMEHEHHE (U3WYECKUX 3HAHWHM JJIs pemieHus 3a7ad B
00J1acTU OKpY>KaroIeH cpeibl, INIAHUPOBAHUS TOCTYNKOB U OLIEHKU UX BO3MOKHbBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

OCO3HAHHUE TJ00ANIBHOTO XapakTepa SKOJOTMYECKUX MPoOJieM U MyTed ux
pelieHus;
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8) aoanmayuu K uzmenalOWUMCA YCI0GUAM COUUATLHOU U NPUPOOHOU
cpeowl:

MOTPeOHOCTh BO B3aUMOJCHCTBUM TPU BBIIOJIHEHUU UCCIEAOBAaHUN U
MPOEKTOB (PU3UUECKOI HANTPABIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
eI TEIbHOCTD;,

noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM YHUCie (POPMYyINPOBAThH
W], TIOHSTHUS, TUTIOTE3bl O (PU3NUECKUX 00BEKTAX U SIBICHUSX;

OCO3HaHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH
buzuky;

IUIAHUPOBAHUE CBOETO Pa3BUTUS B NPHOOPETEHUM HOBBIX (DU3NUECKUX
3HAHMM;

CTpEeMJICHUE aHATM3UPOBATH U BBISBISTH B3aUMOCBSI3U IIPUPO/IBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCTIOJIH30BaHUEM (PU3NUECKUX 3HAHUI;

OIICHKA CBOUX JICUCTBUU C yd4€TOM BIUSHHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOXXHBIX TJIOOAJIBHBIX MTOCIICICTBUM.

METAIIPEAMETHBIE PE3YJIbTATHBI

B pesynprate ocBOoeHUs mporpaMMmbl Mo (PU3NKE HAa YPOBHE OCHOBHOTO
obmrero oOpa3zoBaHus y oOydaromierocs Oyayt copMupoBaHbl MeTarpeIMETHbBIE
pe3yabTaThl, BKIIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCAIbHbBIC yUeOHbBIE TEeUCTBUS,
KOMMYHHMKATUBHBIC  YHUBEpCAJIbHBIC  Y4eOHBIE  JICUCTBHUSA, PETYISATHBHBIC
YHUBEpCaJbHbIC YUeOHBIC ICHCTBUSI.

Ilo3nasamensHole ynugepcaivbHole yueoHvle 0eliCmeus

bazosvie nocuueckue oeticmausi:

BBISIBIIATE M XapaKTEPHU30BaTh CYIIECTBEHHBIC IIPU3HAKH OOBEKTOB
(siBNICHUI);

yCTaHABJIMBAaTh CYIIECTBEHHBIN NMPHU3HAK KiIacCU(HUKAIIUA, OCHOBAHUS IS
0000I1IeHNS ¥ CpaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTpUBAEMBbIX (DaKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3NUSCKUM SBIICHUSM;

BBISIBIIATh TPUYUHHO-CJICACTBCHHBIC CBS3W TIPH H3yYCeHHH (DU3NUECKUX
SBIICHUH W TIPOIICCCOB, JIEJIaThb BHIBOJLI C HCIIOJIB30BAHUEM JICTYKTHUBHBIX U
WHIYKTUBHBIX  YMO3aKIIOYCHWH, BBIABHTaTh THUIIOTE3bI O  B3aHMMOCBA3SAX
(bU3UIECKUX BEITUYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCO0 pelieHus: yueOHOU (U3MYECKOU 3aJauu
(cpaBHEHHE HECKOJBKHMX BapHAHTOB PEIICHUS, BHIOOp HamboJiee MOAXOJAIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zosvie uccneoosamenvcrkue oeticmeust:

UCITOJIB30BaTh BOIPOCH KaK MCCIICIOBATCIIBCKUI HHCTPYMCHT ITO3HAHNS,

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OTBIT, HECIOXHBIN
(bU3NYECKU SKCTIEPUMEHT, HEOOJIBIIIOE UCCEIOBaHNE (PU3MYECKOTO SBJICHUS,

OIIEHUBATh HA IPUMEHUMOCTh U JJOCTOBEPHOCTh HH(POPMAIIHIO, TTOTYICHHYIO
B XOJI€ MCCJICIOBAHUS MJIU SKCIIEPUMEHTA;
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CaMOCTOSITEIbHO (PopMynHpoBaTh 00O0OIIEHUS] U BBIBOABI MO pPE3yJibTaTam
MPOBEIEHHOTO HAOIIOACHMSI, OIIbITA, UCCIEOBAHUS;

MIPOTrHO3UPOBATH BO3MOYKHOE JaJIbHENIIEE pa3BUTHE (PU3UUECKUX IIPOLIECCOB,
a TaKKe BBIIBUTATH TMPEINOJNIOKEHUS 00 WX PA3BUTUH B HOBBIX YCIOBUSAX H
KOHTEKCTaXx.

Paboma c ungpopmayueu:

NPUMEHSTh Pa3IUYHbIE METObl, HHCTPYMEHTBI M 3aIllpOCHl MPH TOWCKE U
oTOope HHPOpPMALIMU UK JAHHBIX C YUETOM MPEAJIOKEHHONW yueOHOH (hU3ndecKoit
3a/auu;

aHAM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH WHOOPMAITHIO
Pa3TUYHBIX BUIOB M GOPM MPEICTABIICHHUS,

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbBHYIO  (QopMy  mpeacTaBiIeHUs
uHDOpMallMM U WUTIOCTPUPOBATh PEIIAEMbIe 3a7a4dl HECIO0KHBIMH CXEMaMH,
JTuarpaMMaM¥, HHOU TpauKoi U UX KOMOMHAIUSIMHU.

Kommynuxkamugnvle yHusepcanvhvie yuedOHble 0eticmeus:

B XoJe OoOCyXJIeHHs Y4eOHOro marepuaja, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/JaBaTh BOIPOCHI IO CYHIECTBY OOCYXJIaeMOW TeMbl M
BBICKA3bIBaTh WJEH, HAallCJCHHbIE Ha pEIIeHHe 3aJaud U MOJJepKaHUe
0J1aroxenaTeIbHOCTH OOIIEHUS;

COTIOCTABJISITh CBOM CYXKJEHUS C CYXKJECHUSIMU JPYTHX YYACTHUKOB JHAJNIOTa,
O0OHapy’KHBATh Pa3IMUUE U CXOACTBO MMO3UIIHIA;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTABISATh PE3yJIbTaThl BBIMOJHEHHOTO (HU3HUECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIEOBaHMS, POEKTA);

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUIYaIbHON
paboOTHI MPHU PEIICHUN KOHKPETHON (PU3UIECKOMN TPOOIEMBI;

NPUHUMATH [ETH COBMECTHOM JESTEIIbHOCTH, OPTaHU30BbIBATH JIEUCTBUS T10
e€ JOCTWKEHUIO: PpACIpEeNeNsiTh POJH, OOCYKIaTh MPOIECCHl U PEe3yJIbTaThl
COBMECTHOM paboTHI, 000011aTh MHEHHS HECKOJIBKUX JTFOJICH;

BBITIOJHSATH CBOIO YacTh PabOThI, TOCTUTasl KaYECTBEHHOTO pe3ysbTaTa IO
CBOEMY HANPABICHUIO W KOOPAWUHUPYS CBOM JACHCTBUS C APYTMMH YICHAMH
KOMaH/Ibl;

OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOMUN MPOAYKT MO KPUTEPHSM,
CaMOCTOSATEIHFHO C(OPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

Pecynamuenvie ynugepcanvHhole yuedoHvle 0elicmeus

Camoopzanuzayus:

BBISIBJISITH TTPOOJIEMBI B )KH3HEHHBIX U YYEOHBIX CUTYAIUAX, TPEOYIOIINX IS
perieHus: GU3NUECKUX 3HAHUM;

OPHUEHTUPOBATHCS B  PA3IWYHBIX  MOAXOAAaX  MPHUHATHS  pEUICHUMN
(MHIUBHUIYATBHOE, IPUHSATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIIION );

CaMOCTOSTETTLHO COCTaBISITh aNTOPUTM pelieHuss (HU3NIECKOW 3aaaud WU
IJJaHA HCCIIEIOBAHUS C YYETOM HUMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh Mpe/IJIaraéMble BAPUAHTHI PEIICHHIM;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.
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Camokonmpos, SMOYUOHATLHBIU UHIMENTEKM.!

JaBaTh aJ€KBATHYIO OLEHKY CUTYALMH U MPEJIaraTh IiaH €€ U3MEHEHU;

OOBSACHATh  NPUYMHBI  JIOCTMOKEHHMS  (HEJOCTHXKEHHUSA)  pPEe3yJbTaTOB
JEeSATENbHOCTH, AaBaTh OLICHKY PUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHUCJE B XOJ BBINOJIHEHUS
(U3MUECKOro HCCIAEAOBAHMS WM IMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCSA CUTyal[ul, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh c€0sl Ha MECTO JPYTOro YeJIOBEKa B XOJ€ CIOpa MM JUCKYCCUU HA
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYroro;

NpU3HABaTh CBOE MPaBO Ha OMIKOKY MPHU pelieHNH (HU3NUECKUX 3a]a4 WIH B
YTBEPKJECHUSAX HAa HAYYHBIE TEMbI U TaKOE K€ MPaBo JAPYroro.

IIpeaMeTHBIE pe3yabTATHI

K xonIty 00yuenus B 7 kjiacce mpeMeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMIMXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: PUBHMUYECKUE U XUMHUYECKHE SIBJICHUSI, HAOJI0ICHHE,
AKCTIEPUMEHT, MOJIEJTb, TUTIOTE3a, €IUHULIBI (PU3UYECKUX BEJIMYHMH, AaTOM, MOJIEKYJIa,
arperatHble  COCTOSHUS  BemecTtBa  (TBEpHOE, IKUIAKOE, Tra3zoo0pasHoe),
MEXaHUYEeCKOe JBWIKEHHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHs, paBHOJCUCTBYIOIIas cuia, neopmamus (ympyras, IjiacThdeckas),
HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

pasnmuuath siBieHus (quddys3us, TEIIOBOE IBM)XKECHUE YaCTHI[ BEIIECTBa,
pPaBHOMEpHOE JBWIKEHHUE, HEPABHOMEPHOE JBM)KCHUE, MHEPIUS, B3aUMOCHCTBHE
TeJ, paBHOBECHE TBEPIBIX TeM C 3aKPEIUIEHHOW OChbIO BpallleHHWs, Iepeaaya
JaBJIeHUsT TBEPABIMHU TeJIaMH, JKUJKOCTSIMU W Ta3amu, aTMochepHOe JaBJCHUE,
IJIaBaHUE TeJ, TPEBPAIICHUS MEXaHMYECKOW SHEPruu) II0 ONUCAHHUI0 UX
XapaKTEePHbIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
bu3nUecKoe SIBICHUE;

pacrio3HaBaTh  IPOSIBJICHWE  M3YYCHHBIX  (PU3MYECKUX  SBJICHUUA B
OKpY’)KaroIeM MHpEe, B TOM uucjie (U3UYECKUE SBICHHS B TPHUPOIC: IMPUMEPHI
JIBUKCHUS C PA3JIMYHBIMU CKOPOCTAMHU B >KMBOM M HEKHBOW MPUPOJAE, ACUCTBUE
CUJIBI TPEHUS B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(EPHOTO MTaBJICHUS Ha KHBOU
OpraHu3M, IIJIaBaHHWE PBIO, phIUard B TeJC YEJIIOBEKA, MPH ITOM IIEPEBOJUTH
MPaKTHYECKYIO 33/1a9y B yUeOHYIO, BBIJICTSATH CYIIICCTBCHHBIC CBOMCTBA (TIPU3HAKH )
bu3nUecKuX SBICHUI;

OTHUCBHIBATh M3YUYCHHBIC CBOMCTBA TENI M (DU3WUYSCKHUE SIBICHUS, HCIOJB3YS
bu3udeckne BeIWYMHBI (Macca, O0BEM, INIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CKOpPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHUJia
TpeHusi, JaaBjieHUe (TBEPIOro TeNa, >KUJIKOCTH, Tras3a), BbITAJIKUBAOIIAs CHIIA,
MeXaHu4eckas padoTa, MOIIHOCTb, IJICYO CHUJIBI, MOMEHT CHJIbI, KOd(PQUIIUEHT
MOJIE3HOTO JICUCTBUS MEXaHM3MOB, KHHETHYECKAs U MOTCHIIUAIbHAS SHEPTHS ), TIPH
OTNMCAaHUU TTPABWIILHO TPAKTOBATh (PU3MYECKHUI CMBICIT UCIIOb3YEMBIX BEJTUUNH, UX
o0o3HaueHUsT U eAUHUIB (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYIIHI,
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CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIHUYMHY C APYTUMHU BEITUYHMHAMH, CTPOUTH
rpadvKy U3y4eHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (QPU3NYECKUE SABJICHHUS U MPOLECCHI,
UCIIONb3Ys MpaBuia CIOXKEHUS cuil (BIOJb OAHOW mpsiMoii), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE
MIPaBHUIIO» MEXaHUKH, 3aKOH COXPaHEHHSI MEXaHUUECKOM SHEPTUH, TIPH STOM JaBaTh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHA M 3alHChIBaTh €ro MaTeMaTHYECKOe
BBIPAKCHHE;

O00BSACHATH (PU3UUECKHUE ABJICHUS, TPOLECCHl U CBOMCTBA TEN, B TOM YHUCJE U
B KOHTEKCTE CHUTYyalluii MPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUIUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1—2 JIOTMUECKUX IIAroB C
oropoit Ha 1-2 M3y4eHHBIX CBOWCTBA (U3NYCCKUX SIBICHHUU, (DU3MUECKHUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemats pacu€THbIe 3aa4n B 1—2 1eHCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYJIHI,
CBS3BbIBAIONINE (PU3NYECKUE BEIUYHMHBI: HAa OCHOBE aHajiu3a YCIOBHUS 3aJa4yd
3aIlMChIBATh KPATKOE YCJIOBUE, MOJICTABIATH (PU3HMUECKUE BETMIHHBI B POPMYIIBI U
MPOBOJIUTEH PACUEThI, HAXOUTH CIIPABOYHBIC JAHHBIC, HEOOXOUMBIC JIJIsI PEIICHHSI
3aJlay, OLIEHUBATh PEATUCTUYHOCTD OJYYEHHOU (PU3NYECKOI BETHUUHBI;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TMPH  OMOIIH
(¢u3nuecKuX METOJO0B, B OIMCAHWU HCCIEOBAaHUS BBIICIATH MPOBEPIEMOE
OpennonoxkeHue (TUMOTe3y), pa3iuyaTh W HMHTEPIPETUPOBATH IMOJTYUYEHHBIH
pE3yNbTAT, HAXOUThH OMMOKH B XOJ€ OIBITA, JeJIaTh BHIBOJIBI IO €T0 pe3yiIbTaTaM;

IPOBOAMUTH OMBITHI MO HAOIIOACHHUIO (DU3UUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tel: (hOpMYyTUPOBATH TPOBEPSEMbIE MPETOI0KEHHSI, COOMPATh YCTAHOBKY
U3 TPEIIOKEHHOTO0 000pYy/I0OBaHUS, 3alHUCHIBATH XOJ OMNbITa U (OPMYIHPOBATH
BBIBO/IbI;

BBITIOJHSATH MIPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEéMa,
CWIbl U TEMIIEpaTyphl C KCIIOJH30BAHUEM AHAJIOTOBBIX M IUMPOBBIX MPUOOPOB,
3aMMChIBaTh NOKa3aHUs MPUOOPOB ¢ YUETOM 3aIaHHON a0CONIOTHON MOTPEIIHOCTH
U3MEPEHU;

IPOBOJIUTH HCCIEAOBaHUE 3aBUCHMOCTHU OJHON (PU3NUYECKON BEIMYUHBI OT
APYroil ¢ UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IYTH PAaBHOMEPHO
JBIDKYIIETOCS TeJla OT BpEMEHM ABM)KEHUS Tella, CUIIbl TPEHUS CKOJIBKEHUS OT Beca
TeJla, KayecTBa 00pabOTKH MOBEPXHOCTEN TN U HE3aBUCUMOCTH CHUJIbI TPEHUS OT
IUIOIIAJIA CONPUKOCHOBEHHUS TEJN, CHUJIbl YINPYrocTH OT YAJIMHEHUS NPYKUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOrpY:KEHHOM YacTH Tela U OT IUJIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO
MOTPYKEHO TeJ0, YCIOBUH TJIaBaHUA TEJ, YCIOBUI paBHOBECHS pbluara 1 OJI0KOB),
y4acTBOBaTh B IUIAHWPOBAHUM Y4E€OHOTO HCCIEAOBaHUS, COOMPATh YCTAHOBKY U
BBITOJHATHh U3MEPEHUS, CIEAYS MPEIJIOKEHHOMY TUTaHy, PUKCUPOBAThH PE3yIbTaTh
MOJTy4YEHHOW 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUC MPEVIOKCHHBIX TaOIUI] U
rpauKoB, AeNaTh BBIBOABI IO PE3ybTaTaM MCCIIEIOBAHNUS;

NPOBOJUTHh KOCBEHHBIE HW3MEpEHUs (U3MUECKUX BEIUYMH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CHJA TPEHHUS CKOJNBKEHUS, JaBIICHUE
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BO3/1yXa, BRITAJIKUBAIOIIAS CUJIA, IEUCTBYIOIIAs Ha TOTPYKEHHOE B )KUJIKOCTh TEJIO,
KO3(DPUIIUEHT MOJIE3HOT0 ACHCTBUS TPOCTHIX MEXAHU3MOB), CJIETYS MPEIJI0KEHHON
MHCTPYKIIMM: TPU BBINIOJHEHUU U3MEPEHUN COOMpATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIUUCIATH 3HAYEHUE UCKOMOMW BEJIMUUHBI;

coOJI01aTh MpaBUiia TEXHUKH 0€30MacHOCTH IpHU padoTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MIPUHIIUIIBI AEHCTBUSI MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOITUECS COCY/IbI, 0apOMeTp, pblyar, MOABUKHBIN
Y HETIOJIBIKHBIN OJIOK, HAKJIOHHASI TUIOCKOCTH;

XapaKTepU30BaTh  MPUHIUIBI  JEHUCTBUS  W3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONMHUCAHUS (B TOM YHUCIE: MOIITUITHUKH,
YCTPOUCTBO BOJIONIPOBOAA, THUJPABIUYECKUN TIPECC, MaHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEeOMETp), HCMOJb3ysl 3HAHUS O CBOWCTBAX (PUBMUECKUX
SIBJICHUN U HE0OXO0uMbIe (PU3UUeCcKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOIUTh HHGOPMAIIUIO O TTPUMEPaX) MPaKTUIECKOTO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUW B TOBCEJIHEBHON JKMU3HU JIJII OOCCIICUCHHS
0e30MacHOCTH TpU OOpallleHUH ¢ MpUOOpaMu M TEXHUUECKHMH YCTPOMCTBaMH,
COXpaHEHHMs 370pOBbSi M COOJIOJIEHUS HOPM DKOJOTHUYECKOTO TOBEJCHUS B
OKpY’Karoue cpeae;

OCYIIECTBJIATH OTOOpP HWCTOYHUKOB wuHpopmanuu B HHTepHeTre B
COOTBETCTBHH C 3aJaHHBIM IOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUI
U MyTEM CpaBHEHUS PA3IMYHBIX HUCTOYHUKOB BBIICIATH MH(GOPMAIIHMIO, KOTOpPAs
ABJIIETCS POTUBOPEYMBOM MIIM MOXKET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBIMOTHEHUH YUYEOHBIX 3aJlaHUN Hay4YHO-TIOMYJISPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WNuTtepHer, Bmanerp nNpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE KpaTKHUE IMHUCHMEHHBIE U YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 HCTOYHHKOB MH(MOpMAIU (HU3HUECKOTO COJAEPKaHUS, B TOM YHUCIE
nyOJUYHO JIeJlaTh KpPaTKUE COOOIICHUS O pe3ysbTaTax MPOCKTOB WIJIM YYEOHBIX
HCCIIEIOBAHUM, IPU 3TOM TIPaMOTHO MCIOJIB30BaTh W3YUYEHHBIM MOHATUNHBIN
anmapar Kypca (GU3HKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3EHTALIUCH;

IOpU BBIMOJHEHUU YYEOHBIX MPOCKTOB W HCCIEAOBAHHUI paclpeneisTh
00S3aHHOCTH B TPYMIE B COOTBETCTBHUH C IMOCTAaBICHHBIMH 3a/ladyaMu, CICAUTH 3a
BBIIIOJTHEHUEM IUIaHA JEWCTBHI, aJeKBAaTHO OIlCHWBATh COOCTBEHHBIM BKJIAJ B
NEATEeNIbHOCTh  TPYIIbI, BBICTpAaMBaTh KOMMYHHUKATHBHOE B3aWMO/ICHCTBUE,
YUUTHIBas MHEHHE OKpY>KaroIIUX.

K koHiry o0yuenus B 8 kiacce npeIMeTHbIE pe3yIbTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSIHMSI BEIIECTBA, KPUCTAUIMYECKUE H
aMmop(¢HbIe Tella, HACBIIMICHHBI W HEHACHIIICHHBIM Map, BJIAXKHOCTb BO31yXa,
TeMIeparypa, BHYTPEHHSISI DSHEpPrus, TEIJIOBOM JBUTaTedb, 3JIEMEHTapHbIN
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AIEKTPUYECKUN 3apsl, JJEKTPUYECKOE II0Jie, NPOBOAHUKUA U JUIICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE I10JIE;

paznuuath SIBJICHUSA (TEIUIOBOE paCIIMpPEHHE M CKaTue, Tervlonepenaya,
TEIUIOBOE PAaBHOBECHE, CMAuUMBAaHWUE, KANWUISPHbIC SIBICHUS, HWCIApPEHUE,
KOHJICHCAIlUs,  IUJIaBJICHWE, KpucTaum3auus  (OTBEepJeBaHUE),  KHUIICHUE,
Terionepenaya (TemIonpoBOHOCTh, KOHBEKIIMS, U3IIyUEHUE), MICKTPU3AIUs Tel,
B3aUMOJICCTBUE 3aPSIA0B, NCHUCTBUS JICKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICICTBUE MAarHUWTOB, JAEHCTBUE MArHUTHOI'O MOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAS UHYKIIHS ) IO OTTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh  TPOSIBICHWE  M3YYEHHBIX  (PU3UUECKUX  SBJICHUU B
OKPY’KaroIeM MUpPE, B TOM unciie GU3NIECKUE SIBJICHUS B PUPOJIC: IOBEPXHOCTHOE
HATSHXKEHUE Y KAUJUISIPHBIE SIBJICHUS B IPUPOJE, KPUCTAIUIBI B TPUPOJIE, U3TYUCHUE
Connia, 3amep3aHue BOJOEMOB, MOPCKHUE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa,
WHes, CHera, JJIEKTPUYECKHE SBIICHHS B arMmocdepe, IIEKTPUUYECTBO IKHUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJIH, Apeiid MOIOCOB, POJIb MATHUTHOTO TTOJIS JIJISI
KU3HU Ha 3emiie, MOJSPHOE CUSIHUE, IPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y
B y4eOHYI0, BBIJICNIATH CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKH) (PU3MUECKUX SIBJICHUN;

OTHUCHIBATh M3YYEHHBIE CBOMCTBA TeN M (DU3WYECKHE SIBJICHHS, HUCIIOIB3YsI
dbu3uYecKue BeIMUMHBI (TeMIIEpaTypa, BHYTPEHHSS SHEPTrHsl, KOJTUYECTBO TEIUIOTHI,
ylaelibHas TEIIOEMKOCTh BEIIECTBA, yJEJIbHAS TEIUIOTa IUIABJICHUS, YJEJbHas
TEIUIOTa MapooOpa3oBaHus, yAelbHAs TEIJIOTa CrOpaHus TOIUIMBA, KO3(P(GUIIUEHT
NOJIE3HOTO JIEMCTBUSL TEIUIOBOW MAlIMHBI, OTHOCHUTENIbHAS BIIAXKHOCTH BO3.yXa,
ANEKTPUYECKUI 3apsll, CHJIa TOKA, JJIEKTPUUYECKOE HAIpPSKEHHE, COIMPOTUBIICHHE
NPOBOAHUKA, YIEIbHOE CONMPOTHBJICHHE BEIIeCTBa, paboTa W  MOUIHOCTD
AIEKTPUUECKOTO TOKA), MPU OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI
UCIIOJIb3YEMbIX BEIUYUH, OOO3HAYCHHS ¥ €IUHUIBI (DU3NYECKUX BEIUYUH,
HaXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYUHAMH, CTPOUTH TpadMKi U3yUYEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBAa Ted, (PU3NUECKHE SIBICHUS U IPOLECCHI,
HCIOJIb3YSl OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEILIECTBA, MPUHLMI CYNEPHNO3UIMU MOoJel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHHs 3apsaa, 3akoH Oma uis yyacTka 1en, 3akoH Jxoyns—JIeHua, 3akoH
COXpaHEHUS] SHEPTUU, MPU STOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY 3aKOHA H
3aIlMChIBATh €r0 MATEMAaTHUUECKOE BBIPAXKEHNUE;

OOBSACHATh (PU3MYECKHE TPOIECChl W CBOWCTBA TEJ, B TOM YHWCIE U B
KOHTEKCTE€ CHUTyallull MNPaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa:  BbIABIATH
MPUYUHHOCIICICTBEHHBIC CBS3HM, CTPOUTH OOBSICHEHUE U3 |—2 TOTUYECKUX IIaroB ¢
ormopoii Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUECKHUX SBICHUH, (PHU3NIECKUX 3aKOHOB
WA 3aKOHOMEPHOCTEN;

pelmaTh pacy€THbIE 3a1a4u B 2—3 NEUCTBUS, UCIOJIb3Ys 3aKOHBI U (POPMYIIBL,
CBS3bIBAOIINE (DU3UYECKUE BEJIMYMHBI: HA OCHOBE aHalW3a YCJIOBHS 3aJlaud
3alUCHIBATh KPATKOE YCIOBUE, BBISIBIIATH HEJJOCTATOK JIAHHBIX JIJISl pEILICHUS 3a/1a4H,
BBIOMpaTh 3aKOHBI W (opMyibl, HeoOXoAUMBIE [Jsi €€ pEelIeHUsl, MPOBOIAUTH
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pacu€Thl M CpaBHHMBAThb TMOJYYCHHOE 3HAUYCHHE (UINYECKOW BEITUYUHBI C
W3BECTHBIMHU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMbl, KOTOPhIE MOXKHO PEIIUTh MpPU [OMOIIU
GU3MYECKUX  METOJOB, HUCIOJB3YS  OIKCAHHE  HUCCIEIOBAHMS, BBIIEIATH
MpoBeEpsieMoe TPEAIO0JIOKEHNE, OIEHUBATh MPaBUIBHOCTh MOPSIKA MPOBEICHUS
HCCIIeIOBAHUS, J1€J1aTh BHIBO/IBI;

POBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3UYECKUX SIBICHUM WU (PU3HMUECKUX
CBOMCTB Tei (KamWUISpHBIE SBJICHUS, 3aBUCHUMOCThH JaBJICHHMS BO3JyXa OT €ro
o0béMa, TeMmmepaTypbl, CKOPOCTH TIpollecCa OCTBIBAaHMSI M HarpeBaHUs MpHU
U3JIYYCHUU OT IIBeTa u3Jydaronieid (TOTJIONIAoIIe) MOBEPXHOCTH, CKOPOCTh
UCTIapEHUs BOJbI OT TEMIIEPATyphl KUJIKOCTH W IUIOMIAAU €€ TMOBEPXHOCTH,
ANIEKTPU3AIUS TEI U B3aUMOJICUCTBUE DJICKTPUUYECKUX 3apsJIOB, B3aUMOJCHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJlM3alliusi MAarHUTHBIX TOJICH MOCTOSIHHBIX MarHUTOB,
JIEUCTBHSI MAarHUTHOTO TOJIs HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOMCTBA 3JICKTPOJBUTATEIISI IMOCTOSHHOTO TOKa): (hOPMYJIMPOBATH MPOBEPSIEMBIC
PEATNONIOKEHUSI, COOMpPAaTh YCTAHOBKY HU3 MPEIJIOKEHHOTO 000pYI0BaHMUS,
OMHCHIBATH XOJI OTbITa U (HOPMYJIMPOBATH BHIBOJIBI,

BBITIOJIHSITh MPSMBIE U3MEPEHUSI TeMIEpaTyphl, OTHOCUTEILHON BIIAXKHOCTH
BO3J/lyXa, CHJIbI TOKa, HAIPSKEHUsI C WCIOJIh30BAaHUEM AaHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (DU3UYECKUX BEIUYMH, CPAaBHUBATH PE3yJIbTaThl U3MEPECHHUH C Y4ETOM
3aJIaHHOM a0COIOTHOM MOTPENIHOCTH;

IPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTU OAHOW (DU3UYECKON BEIUYMHBI OT
IpYrod ¢ HCMOJIb30BAHUEM MPAMBIX H3MEpPEHUN (3aBHCHUMOCTH COMPOTHBICHUS
NPOBOAHUKA OT €ro JUIMHBI, IUIOMAAM TIONEPEYHOr0 CEUYEHUS U YIEIbHOIO
COTNPOTHBIICHHUSI BEIlIECTBA MPOBOIHUKA, CHJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT
HANPSDKEHUSI Ha TIPOBOIHUKE, UCCIIEIOBAHUE MTOCIIEI0BATEIFHOTO U MAPAILIIEIHBHOTO
COEIMHEHU MPOBOJHUKOB): TUIAHUPOBATH HCCIIEIOBAHUE, COOUPATh YCTAHOBKY H
BBITIOJHATH U3MEPEHUS, CIIeAYs IPEITI0KEHHOMY TIaHy, PUKCUPOBATH Pe3yIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH B BHJI€ TaOJUI[ W T'paQuUKOB, JeiaTh BBIBOJBI IO
pe3yNbTaTaM HCCIIeIOBAHUS;

NPOBOAUTh KOCBEHHBIE W3MEpEHHs] (PU3NYECKUX BeNW4MH (yaenapHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTUBJIEHUE MPOBOJHUKA, pabOTa U MOUIHOCTh
AIEKTPUUYECKOr0 TOKA): IUIAHUPOBATH U3MEPEHUS, COOMPATh AKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIeysl TPEMJIOKEHHON WHCTPYKUMUH, W BBIYUCIATH 3HAUYCHUE
BEJINYUHBI;

coOI0aTh MpaBuiia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1abopaTopHBIM
00opyT0BaHUEM;

XapaKTepu30BaTh TMPUHIUIIBI  JIEUCTBHUS  HW3yYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HUX onucaHus (B TOM YHUCIE: CHCTEMa
OTOIUICHHSI IOMOB, TUTPOMET), MapoBasi TYpOWHA, aMIIEpMETP, BOIBTMETP, CUETUNK
AIEKTPUUYECKON DHEPTrUu, HSICKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTEIbHbIC
AIEKTPONPUOOPHI (MPUMEPHI), IAECKTPUUYECKUE MPEIOXPAHUTENHU, FIECKTPOMATHUT,
AJIEKTPOJIBUTATENb TMOCTOSHHOTO TOKA), MCHOJIb3Yysl 3HAHUSI O CBOMCTBax
br3MYeCKUX SBJICHUN U HE0OXOAUMBbIE (PU3UUYECKUE 3aKOHOMEPHOCTH;
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pacno3HaBaTh INPOCThIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIbHbBIE
npuOOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUJAKOCTHBIA TEpPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CrOPAHUs, JIEKTPOCKOTI,
peocTar), COCTaBJIATh CXEMbI JJIEKTPUUYECKUX LENeld C IMOCIEeA0BATENbHBIM U
napajjieibHbIM COEIMHEHHEM JJEMEHTOB, pasjinyasi YCJIOBHbIE O0O0O3HAUYECHHUS
3JIEMEHTOB JJIEKTPUYECKUX LEIEH;

OPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALIMIO O IPUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HM JJiA OOecredeHUs
0e30macHOCTH MpH OOpalleHud ¢ TpudopaMH U TEXHUYECKHMMHU YCTPOWCTBaMH,
COXpAaHEHHUS 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHUS B
OKPYKAIOIIEH CPEAE;

OCYIIECTBIISITh MOMCK MHPOpMaluu (pU3ndeckoro cojepxxanus B MIuTepuere,
Ha OCHOBE MMEIOIIUXCS 3HAHUW U MTyTEM CPAaBHEHUS JOMOJIHUTEIbHBIX HCTOYHUKOB
BBIIENISATh MH(POPMALIUIO, KOTOpas SIBISETCA NPOTUBOPEUYMBOM MIIU MOXKET OBIThH
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOTHEHUH YUYEOHBIX 3aJlaHUN Hay4YHO-TIOMYJISPHYIO
TuTeparypy (pusmvyeckoro conuepikaHus, CIPaBOYHbIE MaTepUalibl, PECYpChl CETH
WuTtepHer, Bianerb npuéMaMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHbIC IHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHUS,
000011as “H(OPMALIHIO U3 HECKOJIBKHUX UCTOUYHUKOB (PU3UUECKOIO COAECpKAHUS, B
TOM  4uciae  OyOlIMYHO  HPEJICTaBIATb  Pe3yJabTaTbl  NPOEKTHOM  WIIU
UCCIIEZIOBATEIBCKON NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO MCIOJIb30BaTh N3YUEHHBIH
HNOHATUHHBIN anmnapar Kypca (U3MKH, COIPOBOKIATh BHICTYIJICHUE NPE3EHTAIUEH;

OpU BBIIOJIHEHUM YYE€OHBIX IPOEKTOB M HCCIEJOBAHUNA (U3NYECKUX
IpPOLIECCOB  paclpeAeyaTh OOA3aHHOCTH B TIpyINIe B  COOTBETCTBUU C
IOCTaBJICHHBIMU 3aJayaMM, CJICAWTh 3a BBINOJHEHUEM IUIaHAa JEHCTBUM WU
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTD
IpYIIbI, BEICTpauBaTh KOMMYHUKATUBHOE B3aUMOJIEICTBHE, MPOSIBIISASI TOTOBHOCTh
paspemniatb KOHQIUKTHI.

K xoHiy o6yuenus B 9 kiacce npeIMeTHbIE pe3yIbTaThl Ha 6a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS : CHCTEMa OTCUETa, MaTepHAIIbHAS TOUKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHHUS,  jaedopmarnus  (ympyras,
MIacTHYecKas), TPEHHE, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh W
Meperpy3Ku, MEHTP TIKECTH, aOCOTIOTHO TBEPAOE TENO, IIEHTP TSKECTH TBEPIOTO
TENa, PaBHOBECHE, MEXaHWYECKHE KOJICOAHWS W BOJHBI, 3BYK, WH(pa3ByK H
VIIBTPA3BYyK, DJIEKTPOMArHUTHBIC BOJIHBI, IIKaida JEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M TaIbHO30PKOCTh, CTIIEKTPHI MCITYCKAHUS W TOTJIOMICHUS, anbda,
0eTa- 1 TaMMa-u3ydeHUs, U30TOTBI, SAepHAsT YHEPTETHKA;

pasnuyath SBICHUA (paBHOMEPHOE W HEPABHOMEPHOE MPSMOJMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBIKEHUE, CBOOONHOE TMaJCHUE
TE€J, paBHOMEPHOE JIBIDKCHHE 1O OKPY>KHOCTH, B3aMMOJICHCTBUE TEJ, PEaKTHBHOE
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JIBIKEHHE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXalOIINe U BBIHYKICHHBIE KOJIeOaHus),
pE30HAaHC, BOJIHOBOE  JIBIDKCHHE, OTpaXXE€HUWE  3ByKa,  MPSIMOJIUHEHHOE
pacrpocTpaHeHue, OTpPaKEHHWE U TMPEIIOMJICHUE CBETa, IIOJIHOE BHYTpPEHHEE
OTPa)KEHUE CBETA, Pa3JIOKEHUE OEJIOro CBETa B CIIEKTP U CIIOKEHUE CIEKTPATbHBIX
IBETOB, JUCIEPCUSI CBETa, €CTECTBEHHAs] PaJNMOAKTUBHOCTh, BO3HUKHOBEHHE
JUHEWYATOro CIEKTpa U3IIYYEHUs) MO OMHCAHUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh  NIPOSIBICHWE  M3YYEHHBIX  (PU3MUECKUX  SBJICHUU B
OKpYy>KarolieM Mupe (B TOM uuciie GU3NUYECKUEe SBICHHUS B MPUPOJIEC: MPUIUBHI U
OTJIUBBI, JBUXKeHUE TUIaHeT COJTHEYHOW CHCTEMBbI, PEaKTUBHOE JBUXKCHHE >KUBBIX
OpraHW3MOB, BOCIPHUSTHE 3BYKOB >XMBOTHBIMH, 3E€MIICTPSCEHHE, CEHUCMUYECKHE
BOJIHBI, I[yHAMHU, X0, I[BETA TEJI, ONTHYECKUE SBJICHUS B IPUPOJIE, OUOJIOTUUECKOE
JEeUCTBHE BUAUMOTO, YyIbTPA(PUOIETOBOTO ¥ PEHTTEHOBCKOTO W3JY4YCHUH,
€CTEeCTBCHHBIM paJUOAKTUBHBIM (OH, KOCMHUUYECKHUE JIYy4d, pPaJUuOaKTHBHOE
U3JIyYCHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaJUOAKTUBHBIX H3Ty4YeHHH Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM TMEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKU) (DU3NUECKUX SIBJICHUM;

OTMHUCHIBATh M3YYCHHBIC CBOMCTBA TEJ M (PU3UUYECKHUE SBJICHUS, HCIOJB3YS
dbuzudeckue BeNMYMHBI (CPEIHSSI W MTHOBEHHAash CKOpPOCTh Tejla MpH
HEPaBHOMEPHOM JIB)KCHUH, YCKOpPEHUE, MEepEeMEIIeHUE, MyTh, YII0Bas CKOPOCTh,
CWJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIa TIKECTH, YCKOPEHHE CBOOOIHOTO NaJeHUs, BEC
TeNa, UMIYJbC Tella, HMITYJIbC CHJIbI, MEXaHuueckas paboTa U MOIIHOCTH,
NOTEHIMAIbHAsl JHEPIrHsl Teja, TMOJHATOIO HAJ IOBEPXHOCTBIO  3EMIIH,
NOTEHIMAJbHAs DJHEPrus CHKaTOW MNPYKUHBI, KUHETUYECKAs HHEPIus, IOJHAs
MEeXaHM4YecKasi YJHeprusi, IEPUOJ] U YaCcTOTa KoJieOaHUH, IJIMHA BOJIHBI, TPOMKOCTD
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJIOMIICHUS CpEenbl), MpHU
OMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIIOIB3YEMBIX BEITUYHH,
o003HaYeHUs] H CAUHUIBI (U3UYCCKUX BEJIMYMH, HAXOIUTh (OPMYJIHI,
CBSI3BIBAIONINE JIAHHYIO (PU3UYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMU, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3NYECKHUE SBICHUS | TPOIECCHI,
UCIIOJb3Ysl 3aKOH COXPAHEHUs YHEPTHH, 3aKOH BCEMHUPHOI'O TATOTEHUS, MPUHIIUI
CyNepHO3ULMH CUJI, MPUHIINI OTHOCUTENbHOCTH ["anuies, 3akonsl HproTOHA, 3aKOH
COXpPAHEHHMsSI HMITYJbCa, 3aKOHBl OTPAXKEHUS U MPEIOMIICHUS CBETa, 3aKOHBI
COXpaHEHHMsI 3aps0BOTO U MACCOBOI'O YHUCEN MPU SANIEPHBIX PEAKIUAX, [IPU ITOM
JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3alHCHIBATH €r0 MaTEeMaTHYECKOEe
BBIPAXKEHUE;

OOBSCHATh (PU3MYECKHE TPOIECChl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallull MPaKTUKOOPUEHTHPOBAHHOTO  XapaKTepa:  BbIABIATH
MIPUYUHHO-CJIC/ICTBEHHBIE CBS3H, CTPOUTH 00BSICHEHUE U3 2—3 JIOTHYECKHUX IIaroB ¢
omnopoil Ha 2—3 U3YYEHHBIX CBOMCTBA (PUBMYECKUX SIBICHUN, QU3UUECKUX 3aKOHOB
WA 3aKOHOMEPHOCTEN;

pemaTh pacuéTHble 3aJa4u (ONMUparoIIrecss Ha CUCTEMY U3 2—3 ypaBHEHHIN),
UCIIOJIb3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIONINE (PU3NUECKUE BEIMUMHBI: HA OCHOBE
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aHalM3a yCIOBHS 3aJaud 3allMChIBATh KPATKOE YCIOBUE, BBIABISATH HEJIOCTAIOIIHE
WIM U30BITOYHBIE JAHHBIE, BHIOMpAaTh 3aKOHBI WM (HOPMYJIbI, HEOOXOAUMBIE IS
pelieHusi, MPOBOAWTH PAacyYEThl W OLEHWUBATh PEATMCTUYHOCTH MOJYYEHHOTO
3Ha4YeHHs PU3NIECKON BEITUUMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh TMPH MOMOIIH
(¢U3NYeCKNX  METONOB, WCIOJB3Ysl OMNHCAHWE WCCIEIOBAHMS, BBIIACIATDH
poBepsieMOe TPEANON0KEHUE, OICHUBATH MPABHIIBHOCTH IMOPSAIKA MPOBEIACHHUS
WCCIICIOBAHMS, JENaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yIbTaThl HAOMIOJCHUN |
OTIBITOB;

MPOBOJIUTH OTBITHI IO HAOIOIEHUIO (PHU3UYECKUX SBICHUN WIH (PU3NIECKIX
CBOWCTB Ten (M3ydeHUE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS DHEPTHUH,
3aBHCHMOCTh TIEpHOAa KOJICOAHWH MPYKUHHOTO MasTHHKA OT MacChl rpy3a H
KECTKOCTU TPY)KUHBI W HE3aBUCUMOCTh OT aMIUIUTYJbl MallbIX KoJeOaHuH,
NPSMOJIMHEHOE PACIPOCTPAHEHHE CBETA, Pa3lIOKEHHE OENoro CBeTa B CIEKTD,
M3yYeHUE CBOWCTB M300pakeHHs B TUIOCKOM 3€pKalle M CBOMCTB HM300paKCHHUSI
npeaMeTa B coOuparoliei InH3e, HaOIr0ACHHE CIUTONIHBIX M TMHEHYAThIX CIIEKTPOB
U3TYYCHHSI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
00Opy/IOBaHUS, OINHUCHIBATh XOJ OMNBITA M €ro pe3ylbTaThl, (OopMyIHpOBaThH
BBIBO/IBI;

NPOBOJIUTh TIPU HEOOXOTUMOCTH CEPHIO TPSMBIX HU3MEPEHUH, ONpeaesss
CpellHee 3HaueHue M3MepsieMON BeNIMYUHBI ((DOKYCHOE PAcCCTOSIHHE COOMparoIei
JIUH3BI), 000CHOBBIBATH BBHIOOP CIIOCO0a M3MEPEeHUS (M3MEPUTEIIBHOTO prbopa);

OPOBOAUTH HUCCIIEIOBAHME 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUU (3aBUCUMOCTh NYTH OT BPEMEHHU TMIpH
PaBHOYCKOPEHHOM JIBMKEHWM 0€3 HaudaJbHOM CKOPOCTH, Mepuoja KojieOaHui
MaTEMaTUYECKOT0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUS CBETa
OT yria TajeHUs M yrja MpeloMJICHHs OT yria MNaJeHus): IJIaHUPOBATh
UCCJIEIOBAaHUE, CAaMOCTOSITEIILHO COOMpaATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThI
MOJIYYEHHON 3aBUCUMOCTH (U3UYCCKHX BEIMYMH B BHUAC TaOJHI] U TPa(HUKOB,
JIeNaTh BHIBOBI 110 pe3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHHUS (PU3MUECKUX BETUUHMH (CPEIHSS CKOPOCTh
U YCKOpEHHE Teja NpU PaBHOYCKOPEHHOM JBM)KEHHUH, YCKOpPEHHE CBOOOJIHOTO
najieHus, )KECTKOCTh MPYKUHBI, KOAPHOUIIMEHT TPEHUS CKOTBKEHUS, MEXaHUYECKas
paboTa M MOIIHOCTb, YacTOoTa M NEPHUOA KOJeOAHMH MaTeMaTHYeCKOro U
MPY>KUHHOTO MAasiTHUKOB, ONTUYECKasl CHUJIa COOMparolell TNH3bI, PaIMOAKTUBHBIN
¢oH): MIAaHWPOBATh W3MEPEHHUS, COOUPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIONTHSATH U3MEPEHHUSI, CIASAYS MIPEITI0KEHHOW WHCTPYKIINH, BBIYUCIISATH 3HAUCHHE
BETMYMHBI W AHATU3UPOBATh TMOIYYEHHBIE PE3yNbTaThl C YYETOM 3aJlaHHOM
MMOrPENIHOCTH U3MEPEHU;

co0Iro1aTh MpaBuja TEXHUKU 0€30MacHOCTU MpHU padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pasnu4aTh OCHOBHBIC TPU3HAKM W3YyYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHas TOUKa, aOCOMIOTHO TBEPAOE TENI0, TOUCUHbII UCTOUYHUK CBETA, JyY,
TOHKas JTMH3a, TJIaHETapHAs MOJIETh aTOMa, HyKJIOHHAsI MOJIeTTh aTOMHOTO SIJIpa;
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XapakTepu30BaTh  MPUHIMUIBI  JEHCTBUS  U3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha UX OMUCaHUs (B TOM YHUCIE: CIUIOMETP,
JATYMKU TIOJIOKEHUSI, PACCTOSIHUSL U YCKOPEHUS, PaKeTa, 3X0J0T, OUKH, MEPUCKOTI,
dboToanmapar, ONTHYECKHE CBETOBOJABI, CIEKTPOCKOM, TO3UMETpP, Kamepa
Bunibcona), ucnomnbs3yst 3HaHMsI O CBOMCTBAX (PU3UYECKUX SBJICHUN U HEOOXOIUMBIE
(uznyeckre 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIC PUCYHKH H3YYEHHBIX TEXHUUYECKUX
YCTPOUCTB, HM3MEPUTEIbHBIX NPUOOPOB M TEXHOJOTHUYECKUX IMPOIECCOB IMpHU
pelieHnd y4eOHO-MPAKTUYECKUX 3a/1ady, ONTHYECKHE CXEMbl ISl TMOCTPOCHUS
n300pakeHUH B IJIOCKOM 3epKaJie U COOMparole JINH3E;

MPUBOAUTE MPUMEPHI (HAXOUTh HHGOPMALIUIO O TPUMEPaX) MPAKTUYECKOTO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUW B TMOBCEJIHEBHON JKU3HU JIJII O00ECIICUCHUS
0€30MacHOCTU TpU OOpallleHUH ¢ MpUOOpamMu U TEXHUUECKHMH YCTPONCTBaMH,
COXpaHEHHMsI 37I0pOBbsi M COOJIOJIEHUS HOPM DKOJOTHYECKOTO TOBEJCHUS B
OKpY>KaroIeH cpeje;

OCYIIECTBIISTh MOUCK MH(pOopMaru husndeckoro coaepxanus B IHTepHETE,
CaMOCTOSITEILHO (POPMYTUPYsI MOMCKOBBIN 3alpOC, HAXOAUTh MYTH OMPEICIICHUS
JIOCTOBEPHOCTH TOJY4YeHHON HWH(OpMalMu Ha OCHOBE HMEIONIUXCS 3HAHUU U
JOTIOJTHUTENIBbHBIX UCTOYHUKOB;

UCIIOJIB30BaTh TPHU BBHITIOJTHEHUN YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO
TuTeparypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalibl, PECYpChl CETH
WuTtepHer, Bnanerp NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIE IMHUCHMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
UHPOPMAIIMK U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COJIEPIKAHUS, IMyOJIUYHO
IPEACTABIATh PE3YIABTAThI IPOEKTHOUN UM UCCIEN0BATEIBCKON AEATENbHOCTH, IPU
3TOM TPaMOTHO HCIOJIb30BAaTh HM3YUYCHHBIM ITOHATUWHBIA armapar H3y4aeMOoro
paznena (U3MKA M COMPOBOXKIATH BBICTYIJICHHE TMIpPE3CHTAlUC C y4ETOM
0COOEHHOCTEW ayIUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 kJj1ace
Ne | HanmenoBanue KosmuecTBo yacoB DNEeKTPOHHBIE
n/n | pasgenoB u TeM | Becero | Kontponbabie | [Ipaktuueckue | (uu@poBbie)
IPOTPaMMBbI paboThI paboThI oOpasoBaTesibH

bI€ PECYPCHI

Pasznen 1. ®u3uka u e€ pojb B IO3HAHUH OKP

MKAIOLIET0 MUpPa

1.1 | ®usuka - HayKa 2 bubamnoreka
0 TIPUpPOJIE HOK
https://m.edsoo
ru/7t416194
1.2 | ®usnueckue 2 1 bubanoreka
BCJIMUMHBI IHOK
https://m.edsoo
ru/7tf416194
1.3 | EcTrecTtBeHHOHA 2 1 bubanoreka
YUHBIA  METOJ HOK
O3HAHHUS https://m.edsoo
Tu/7f416194
Wroro no pazneny 6
Paznea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHUH BelIECTBA
2.1 | Ctpoenue 1 bubnuoreka
BEIIECTBA IHOK
https://m.edsoo
Tu/7f416194
2.2 | JIBH>KCHUE H 2 1 bubnmoreka
B3aMMOJCHCTB IHOK
ue JaCTHI] https://m.edsoo
BEIIECTBA ru/7f416194
2.3 | ArperaTHbie 2 bubnuorteka
COCTOSIHUSA [HOK
BEIIECTBA https://m.edsoo
u/7t416194
Hroro no pazneny 3)
Pa3nen 3. /IBu:keHMe M B3auUMOAeiicTBHE TeJl
3.1 | Mexanuueckoe 3 bubnunoteka
IIBUKEHUE [HOK
https://m.edsoo
Iu/7f416194
3.2 | Unepmus, 4 1 bubnmoreka
Mmacca, [HOK
IJIOTHOCTh https://m.edsoo
u/7f416194
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3.3 |Cuna. Buge| 14 1 2 bubnmoreka
CHJI [HOK
https://m.edsoo
Iu/7f416194
Uroro no pazneny 21
Pa3znea 4. JlaBjieHne TBEPABIX TeJl, "KUIKOCTEH U ra3oB
4.1 | JlaBneHue. 3 bubnmoreka
[Tepenaua HOK
JaBJICHUS https://m.edsoo
TBEPIIBIMH TeJIa ru/7f416194
MU,
KUIKOCTSIMU U
ra3aMu
4.2 | JlaBneHue 5 bubnmoreka
KUJIKOCTH [HOK
https://m.edsoo
Tu/7f416194
4.3 | AtmocdepHoe 6 bubamnoreka
JIABJICHUE [HOK
https://m.edsoo
Tu/7f416194
4.4 | JleiicTBHE 7 1 3 bubnmoreka
JKUIKOCTH u IHOK
rasa Ha https://m.edsoo
HOrpyXKEHHOE B u/7f416194
HUX TEJIO
Wroro mo pazneny 21
Paznen 5. Pa6ora u MOIIHOCTDL. DHEpPrus
5.1 | PabGorta u 3 1 bubnuoreka
MOIITHOCTH IHOK
https://m.edsoo
u/7t416194
5.2 | IIpocTteie 3) 1 bubnuorteka
MEXaHU3MBbI IHOK
https://m.edsoo
Tu/7f416194
5.3 | Mexannueckas 4 1 1 bubnunoreka
SHEPTUs [HOK
https://m.edsoo
Tu/7f416194
Wroro no pazneny 12
PesepBHOE Bpems 3
O6mee kommvecTBo | 68 3 12

4acoB M0 Nporpamme
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8 kiacce

Ne | HaumenoBanue KonnuecTBo yacos DIIEKTPOHHBIE
n/n | pazgenos u teM | Beero | Kontponsubie | [Ipaktndeckue | (LUppPOBBIE)
MPOTPAMMBI paboThI paboThI oOpasoBaTteib
HBIE PECYPCHI
Paznea 1. TermoBble siBJaeHUsI
1.1 | Crpoenue u 7 bubamnoreka
CBOMCTBA I[HOK
BEICCTBA https://m.edso
0.ru/7f4181ce
1.2 | TenmoBbIe 21 1 5 bubnuoreka
IIPOLIECCHI IHOK
https://m.edso
0.ru/7f4181ce
Wroro no pazneny 28

Pasznen 2. Jaekrpuye

CKHE U MATrHUTHBIC ABJICHUA

2.1 | Dnekrpuyecku 7 1 bubamnoreka
€ 3apsbl. IHOK
3apsiKeHHBIC https://m.edso
TENa U UX 0.ru/7f4181ce
B3aUMOJICHICTB
ue

2.2 | IloctostHHEBII 20 1 7 bubnmoreka
AIEKTPUYECKUI [HOK
TOK https://m.edso

0.ru/7f4181ce

2.3 | MarauTHbIe 6 1 1.5 bubnmoreka
SIBJICHUS [HOK

https://m.edso
0.ru/7f4181ce

2.4 | DnekTpoMarau 4 bubnuorteka
THasT WHIYKIHU HOK
s https://m.edso

0.ru/7f4181ce

Wroro no pazneny 37

PesepBHOE Bpems 3

OO0111e€ KOTUYECTBO 68 3 14.5

4acoB M0 MpOorpaMme

9 kJ1ace

No | HaumenoBanue KonnuecTBo yacon DJIEKTPOHHBIE

n/n | pasznenoB U TeM | Beero | Kontponbasie | IIpaktudeckue | (LU@poBbIE)
pOrpaMMbl paboThI paboThI o0pa3oBarteb

HBIE PECYPCHI
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Pasznen 1. Mexanndeckue ABJICHUS

1.1 | Mexanuueckoe 10 1 bubmmorexa
NBIDKEHUE U [HOK
CIIOCOOBI €T0 https://m.edso
OIMCAHHUS 0.ru/7f41a4a6

1.2 | B3aumojeiicT 20 1 3 bubmmoreka
ue Ten I[HOK

https://m.edso
0.ru/7f41a4a6

1.3 | 3aKoHBI 10 3 bubnmnoreka
COXpaHEHUs [HOK

https://m.edso
0.ru/7f41a4ab

Uroro no pazneny 40

Pasznen 2. Mexanuueckue K01e0aHUS U BOJHBI

2.1 | MexaHuueckue 7 3 buobnmnoreka
KoJIcOaHMs LHOK

https://m.edso
0.ru/7f41a4ab

2.2 | MexaHuueckue 8 1 3 bubnmnoreka
BOJIHBI. 3BYK [HOK

https://m.edso
0.ru/7f41a4a6

Utoro no pazneny 15

Pa3nen 3. DjieKTpOMarHuTHoe MoJjie M 3J1eKTPOMArHUTHBIE BOJTHBI

3.1 | DnekTpoMarau 6 2 bubnuoreka
THOE T0JIE U [HOK
DIIEKTPOMArHUT https://m.edso
HbIE BOJIHBI 0.ru/7f41a4a6

Wroro o pazneny 6
Paznen 4. CBeTOBbBIE ABJICHUS

4.1 | 3akoHBI 6 2 bubanoreka
pacnpocTpaHeH HOK
usl CBETa https://m.edso

0.ru/7f41a4a6

4.2 | JIua3bl 6 3 bu6anoreka
U ONTHYCCKHUE [HOK
puOOpPbI https://m.edso

0.ru/7f41ada6

4.3 | Paznoxenue 3 2 bu6anoreka
Oesoro cBeTa B HOK
CIICKT] https://m.edso

0.ru/7f41a4a6

Wroro no pazneny 15
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Pa3znen 5. KBanroBbie ABJCHUSA

5.1 | Ucnyckanue u 4 1 bubamnoreka
MOTJIOIICHHE [HOK
CBETa aTOMOM https://m.edso
0.ru/7f41a4a6
5.2 | CtpoeHue 6 1 bubnmnoreka
aTOMHOTO s11pa [HOK
https://m.edso
0.ru/7f41a4a6
5.3 | Anepusbie 7 1 bubaunoreka
peakuu [HOK
https://m.edso
0.ru/7f41a4a6
Uroro no pazneny 17
Pa3nen 6. IlloBTOpuTEIbH0-00001IA0 NI MOAYJIb
6.1 | [loBTOopenue u 9 2 bubamnoreka
o00o0menue LHOK
COJICpKAHUS https://m.edso
Kypca QU3HKH 0.ru/7f41a4a6
3a 7-9 knacc
Wtoro no pazneny 9
OO011ee KOJIMYECTBO 102 27

44aCOB I10 IMporpaMme
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