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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 (¢U3MKEe HA YpPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
COCTABJICHA Ha OCHOBE MOJOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamMera «Ousukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YUCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduThIBAIOTCS
BO3MOXKHOCTH Y4yeOHOro mpenMera B peanuzanuu tpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no usuke ycraHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl IO Y4EOHOMY TIPEIMETY.

dusnka ABISETCA CHUCTEMOOOPA3YIOIIMM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHWM, M3y4yaeMbIX XUMHUEH, Ouosiorueid, acTpoHomMued u ¢GU3NIECKON
reorpadgueii, BHOCHUT BKJAQJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHPAa,
MpPEeNIOCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOJa
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 riaBHBIX 337a4 (PU3nuecKkoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa30oBaHUsS COCTOWT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenune ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIONIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNS,

e HHTEPOPETUPOBATH  JIAHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl TOJIYYEeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHus ydeOHoro mpenvera «Duszmkay B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun Munucrepctsa npocsemienusi Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3nKu:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs OO0y4yaloumxcs K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (POPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUSI KakK pe3yibTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHAaMEHTATbHBIX 3aKOHOB (DU3HKHY;
(opMUpOBaHNE TPEICTABICHUA O PO (U3MKHU ISl pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTaBICHMHA O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrkeHre 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

npuoOOpeTeHNE 3HAHWK O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJTb30BAHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TNPOCTEUITUX PacUYCTHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3rIecKuX MoOJIeTIeH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBITOJIHATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MH(pOpMaluen (HU3NIECKOTO COJEpIKAHMS,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHRKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBLHON e TEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJemo).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKkTep, yUUTEIb JIeiacT BEIOOP POBEICHHUS



7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOEHHOCTEH
oOy4Jaronuxcsi, Cucka HKCIEPUMEHTAIbHBIX 33/JIaHHUM, MpeiaraéMbix B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAI0IIEero Mupa.

dusuka — Hayka o mpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mepenne Qu3nyeckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpentHocts u3mMepenuil. MexxayHapoaHas cuctemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmogaemMoro apieHus. Onucanue GU3NUecKUX SBJICHUN ¢ TOMOUIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHUSL.
2. ®usnueckue NpuOOPsl U MPoLEaypa NPSAMbIX U3MEPEHHUI aHAJIOTOBBIM H
U (POBBIM PUOOPOM.
Jlabopamopnvie pabomul u onvimaul.
1. OnpezeneHne UEHBI IEJIEHUS Kbl H3MEPUTEIBHOIO MPUOOpa.
2. H3mepenue pacCTOsTHUN.
3. H3mepenue o0bEMa KUAKOCTU U TBEPJOTO TEA.
4. OmnpeneneHue pasMepoB MaJIbIX TEJ.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEpMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHusl MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllle, yeM OOJIbIIe BhICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBa.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHue wactul BemecTBa. CBsA3b CKOPOCTH JABWKEHUS YACTHI[ C
temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHUE T'a30B, JKUAKOCTENH M TBEPIBIX
(KpUCTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B PAa3HBIX
arperaTHpIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue — siBneHud,  OOBSACHAIOMIMXCA  MPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psiioB  (C  HUCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOACHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUSL.
Pa3nea 3. JIBuskeHue U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUS.
SlBnenue wHepruu. 3aKOH WHEpUUH. B3amMoneincTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucThKa B3auMozeicTBUs Tei. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cula TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroaeHue MexaHU4eCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaGmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJji, HalpaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOrO JABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MI0THOCTH TBEPAOTO TENa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTspKeHus (nedopmarun)
MPY>KUHBI OT MIPUIIOKEHHOMN CHUITBI.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJ, JKUAKOCTENH U ra3oB.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsI raza oT o0bEma, Temmeparyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MAaIIMHbI. 3aBUCHUMOCTh JABJICHHS JKHIKOCTH OT TIIyOWHBI. ['mapocraTuueckuii
napagokc. CoolOmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyennmu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTro JaBIICHUSI OT BBHICOTHI HaJl yPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckuu mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHMUSL.

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

PaBeHCTBO BBITAJIKUBAIOLIEN CHIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcioBuE IIaBaHMsS TEJN: IUIABAHUE WJIM NOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEH TeJla U )KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa NOrpyKEHHOMU B
KUJKOCTb YaCTH TEJA.

2. OmnpeneneHue  BBITAJIKUBAIOIIEH  CHUJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B KUJKOCTH, OT Macchl TeJa.

4. OnbITBl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIIEH HaA TEJIO B KUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
MKUIKOCTh YACTH T€JA U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas 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 TEXHHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUHAIbHAS DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW HEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUU Teja

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblUyara.
3. Hamepenue KIIJl Hak1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pa3zneua 6. TeruioBble iBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYISIPHO--KHHETUYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactuill. Buytpennsss sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OJHEpPruu:
Temionepeaaya u COBEpIIICHUE paboTHI. Buppr TEIUIONEPEAAYM:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3IyUYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPHUCTALUIMYECKUX BEHIECTB. YAElbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(EpPHOro
JTaBJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbiX aBurarenei KIIJ[ TemoBoro asuratesns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHUSI U KaMJUIAPHBIX SBJICHHIA.
Habmro1eHue TemmoBoro pacumpeHust Ted.

V3meHenue naBieHWS Ta3a MPU U3MEHEHHH 00BhEMa M HATPEBAHHWH WIIN
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUHN PaOOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmoienue kunenus.

. Habmroienue nocTostHCTBa TeMIEPATyphl PU TJIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIM caxapa.
OneIThl MO0 HAOIOEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3IyXa B OJTIOHE HITPUILA.

OnbITel, AEMOHCTPUPYIONIME 3aBHCUMOCTH JABJEHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHUS TEIJIOOOMEHAa TPH CMEIIMBAHUHM XOJIOAHOW U
ropsiue BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpenesnieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBHUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€IIaMu).

Onekrpuyeckoe mnotie. Hanpsxk€HHOCTH 3yekTpudeckoro nosis. IlpuHomn
CYNEPHO3ULIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu saeKTpuyecKux 3apsjoB. DJIEMEHTAPHBIA SJICKTPUUECKUAN 3apsl.
Crpoenue aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUH TOK B )KUJIKOCTSIX M ra3ax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUYECKOE  HAMNpsIKCHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MoOmIHOCTE 3JIeKTpUYecKoro Toka. 3akoH JDxoymsa—JIenna.
DneKkTpudecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarHuTHoe T1OJie  3JIEKTpUYecKoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHWE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SBaeHne >MeKTpOMarHuTHOW MHAYKUMU. [IpaBumno JleHma.
DIeKTporeHepaTop. Cnioco6bl IIOJTy4YEHUS AIEKTPUUECKOU DHEPIUU.
DIEeKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poza 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsIOB.
[IpOoBOJHUKH M TUDIICKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISA.
HcTouHMKHM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B HKHUJIKOCTH.

. ['a30BbIM pasps.
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. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.

. I3MepeHne 351eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

. Peoctar 1 MarasuH COpOTUBIICHUM.

. B3anmoneiicTBre MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3IeIeHHUs ITOJ0OCOB MAarHUTa.

O O T Y
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHue MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUAH.

OnbiTel Dapajnes.

3aBUCUMOCTh HAMNpaBJICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U MpH
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJSL HA IPOBOJHUKHA U
JDIIEKTPHKHY.

C6opka u poBepka padOThI JIEKTPUUECKOM LIETTH OCTOSTHHOTO TOKA.
M3mepeHre U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryiaupoBaHUe HAMIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Y€pe3 pE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEUYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpU MOCIEA0BATEILHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia g CWIbI TOKa IPU NapaJyIeIbHOM COEIWHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIIEISEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYILIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
MN3yyeHue MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IPU  HX
00BbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJECHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKA W HANpaBJICHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 3JE€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI 1O UCCIEAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHHS M HANPaBICHUS HWHIYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMoniHENHOE JBHKeHUE. CpelHsss 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepron u yvacrora oOparieHwus.
JInHerHas u yriioBasi CKOPoCTH. LIeHTpoCTpeEMUTEIBHOE YCKOPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyNIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUs IOKOS1, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEeHHE CBOOOIHOTO
nanenus. JBuwkenue miaHer Bokpyr ComHna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynbec Tena. M3menenune mmnyinbca. UMmynibe CUiibl. 3aKOH COXpaHEHUS
MMITyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTh. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUS Tela, MOTHATOTO Hall
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CKaTou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHUU.

Hemoncmpauuu.

1. HalnroneHme MexaHMUeCKOro JBKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHUE TyTe M TPACKTOPUU ABMIKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

HabGmronenne MexaHMuecKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENFHO KaOWHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHUJIBL.

Habnronenue paBeHCcTBa CHIT IPU B3aUMOJICHCTBUU TEll.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUHU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYroM B3aUMOJIEHCTBUU.
HabtoieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKOM S3HEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBHKEHUH Tela MO IEVCTBUEM
IPYKUHBI.

Jlabopamopnvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajdbHEUIIEr0o PaBHOMEPHOTO
JBIDKCHUS IApUKA WIN TEJIECKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHHS
[IapyKa Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU TPU PABHOYCKOPEHHOM
JBIKCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH  CHUJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenencaue kKodphuimeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpeenienne  pabOThl  CHUJIBI  YIIPYTOCTH MpU  MOABEME TIpy3a ¢
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarensHoe nemxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyJa. MaremMaTUu4ecKuil U NpYyKUHHbIA MasATHUKU. [IpeBpameHue
HHEPTUU MPH KOJIeOATEIHHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHykaeHnele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeXaHWYECKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJXHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOIHBI.

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

Hemoncmpauuu.

1. HaGnronenue koneGaHWil Ted TOJA JIEWCTBHEM CHIIBI TSDKECTH W CHJIBI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHYXIEHHBIX KOJEOAHUI 1 pe30HaHca.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Habronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
JIaﬁopamopnbw pabomul u onvimol.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHnie 4acTOThl U IEPHOJIa KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJICOAHHM MOABEIICHHOTO K HUTH

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

5. [IpoBepka HE3aBHUCHMMOCTH TEepHOJIa KOJEOaHMI Tpy3a, MOABEIHIEHHOTO K
HUTHU, OT MACChI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHOoJa  KoJjeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.

Paznea 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoMCTBa
ANEKTpOMarHuTHhIX BOdH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
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DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONCTBA CBETA.

Jlabopamopuvie pabomul u onvimul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Hcrounumkm — ceera.  [IpsmosmmHenHoe
pacnpoctpaneHue cBera. 3atMenus ConnHua u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
OIITHYECKUX CBETOBOJAX.

Jluaza. Xom nyweit B JnumH3e. OnrTuyeckas cucreMa (oToarmapara,
MHUKpOCKONa M Tejleckona. ['ma3 kak omnrThyeckas cuctema. bin3opykocTs U
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Jlemoncmpayuu.

[IpssMONMHENHOE pacIpOCTPAaHEHNUE CBETA.

OTtpaxeHue cBeTa.

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

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

[Tpuniun aeiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jyya OT yria
najeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKae.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiy4a OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. TlomyyeHue n300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pacCCTOSHUS M ONTUYECKOM CUIIbI coOMparoien
JIVH3BI.

6. OIBITHI 110 Pa3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

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

Pa3nen 12. KBanroBble AIBJI€eHHUS.

OmnbiTel Peszepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u noriomeHne ceera aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens atomHoro snpa. M3orombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOIO M MACCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3p Maccel M dHepruu. Peakuum cuHTe3a u
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnass sHepretka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUU HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3Iy4eHUS U TOTJIOLEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAIONTUN MOYIIh IPEIHA3ZHAYCH JIJIsi CHCTEMaTHU3aIuH
u  0000IIeHUsT MPEIMETHOTrO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII IpeAMET.

[Tpu M3y4eHUH AAHHOTO MOJYJIA PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS



SBJICHUA TPUPOABl M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBIACHATH (PU3MUYECKue
ABJICHUS, NPUMEHSS IIOJyYEHHBbIE 3HAHHWs, pelmarb 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTOo OOy4YaroUIMecs BBIMOJHAIOT 3aJlaHusl, B KOTOPBIX UM
NpeIaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;
WCITIOJI30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE U1 NPOBEPKHU THIIOTE3 U MOJIYUYCHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIB30BAHUS PA3JIUYHBIX NCTOUHUKOB
SHEPTrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX MU3BECTHBIX BHUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydenue (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

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

B pesynbraTe uzydeHus: pu3NKu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaroierocsi 0yayT cpopMupoBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— LIEHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOM HAayKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXHEHMIIECH COCTABIIAIOLLICH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbSI W  3MOLMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH TMpaBWi O€30MacHOr0 TMOBEJACHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBBIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(pOpMUPOBAHHOCTh HaBBbIKA pedieKCMU, TMPU3HAHUE CBOErO IpaBa Ha
OIMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTH€ B pEIICHUWU MPaKTHYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3aIluu, TOpoja, Kpas) TEXHOJOTUYECKOH W



COIIMAJILHOM HAIMpaBJIICHHOCTH, TPEOYIOIIUX B TOM 4YHCIEe U (PU3HMUECKUX
3HaHWM;

e — MHTEpEC K MPAKTUYECKOMY M3YyUCHHIO NMPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3K0JIOrHYECKOT0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
o0JlacTH OKpy’Karolled cpeapl, TUIAHUPOBAHUSA IIOCTYIIKOB M OLIEHKH HX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

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

e 8) amanTanmum K HM3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIOJIHEHUU HCCIECIOBAHUN U
IPOEKTOB (DM3UYCCKOM HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHHUAM
APYTHX,

e — TIOBBIIICGHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHUYECKYIO
JESATEIbHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJIeU, TIOHSATHSI, TUTIOTE3hI O (PU3NUECKUX OOBEKTAX U SIBIICHUSIX;

e — OCO3HaHME JIePUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETEHUH HOBBIX (HU3UUYECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JEWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOAIBHBIX MOCIICICTBHUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTte OCBOCHHS TpOrpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocs: OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YIeOHbIC TICUCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Bba3oBble Jjornueckue 1eiicTBUA:



BBISIBJISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE MPH3HAKA OOBEKTOB
(sBIIEHUM);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IJIS
000OIIIEeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JTAaHHBIX U HAOJIOICHUSX, OTHOCAIITNXCS K (PU3UIESCKUM SIBICHUSM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3YyYECHUH (PUINIECCKUX
SIBJICHWHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quznueckoi
3a1aun (CpaBHEHHE HECKOJBKHUX BApUAaHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

HCTIOJIb30BAaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUA HHCTPYMEHT TTIO3HAHUS,
MPOBOAUTH IO CAMOCTOATEIIBHO COCTABIICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(bU3NYECKUI DKCIEPUMEHT, HEOONBINOE HCCIeAOBaHUE (PU3UUECKOTO
SIBJICHUSI

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WUJIN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATh O0OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JlalibHEMIIIEe pa3BUTHE  (PU3UUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUAX U KOHTEKCTAaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3nIeCKON 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (GOPM IPEICTaBICHMUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYKO (GOpPMY MpPEICTaBIICHUS
uHQOpMalMM W WJUIIOCTPUPOBATh pellaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AuarpaMMaMi, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBAaTh WU, HAlleJICHHBIE HA pEUICHHE 33Jaud M TMOAAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;



CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auaora, oOHapy>KUBaTh Pa3UUUe U CXOJCTBO MMO3UIINH;

BBIPQKATH CBOIO TOYKY 3PCHUS B YCTHBIX U MMCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISATH PE3YJIbTAThl BBITIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyalbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATPH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHMIO: PpAaCIpeNeNaTh poid, OOCYXIaTh NpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOET0O BKJa/Ja B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(OPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHSIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PAJIMYHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(vHIMBUAYyaTbHOE, TPHUHATHE PEHICHUS B TPYIIe, NPHUHITHE PEIICHUM
rpyIIon);

CaMOCTOSITENTEHO COCTaBJIATh AITOPUTM pelieHusT (GU3MUECKOl 3aJaun W
MiaHa MCCIEJOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCII€ B XOJ BBHIOJTHEHUS
(Gu3MYecCKOro HMCCIEeJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIopa WIN AUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY APYTOro;



MPU3HABaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHr HU3NIECKUX 3aa4 UiH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEGKTOPHUS, pPABHOAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBIeHus (Auddy3us, TEIIOBOE JBI)KEHHE YaCTHUIl BEIECTBA,
pPaBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIB)KCHHE,  HWHEpIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeaada [AaBJiCHUS TBEPABIMU TENaMU, XKUIKOCTAMU U
razamyd, atMocdepHOe JaBlieHWE, IUIaBaHUE TeJ, MpeBpaICHUsS
MEXaHUYECKON SHEPruu) Mo ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpY’KaloIllleM Mupe, B TOM 4Hcie (U3HUECKUE SIBICHUS B IMPUPOJIE:
MPUMEPBI JIBUKEHUSI C PA3IMYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
npupoAe, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHY) (PU3UUECKUX SBICHHA;
OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YNPYTOCTH, CUJIA TSKECTHU, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TPakTOBaTh  (PU3MYECKUH  CMBICH  HUCHOJIb3YEeMbIX  BEJIMYMH, HX
0003HAaUeHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH 'papyKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS M TIPOLIECCHI,
UCIIOJIb3Ysl TIpaBuja CIOKEHUs Cuil (BAOJL OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruH, TPU OTOM [aBaTh CIOBECHYI0O (OPMYIMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPAaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICJCTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE W3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B ()OPMYJBI U MPOBOAMTH PAcd€Thl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOH (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIIUTh NpPH MNOMOUIA
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
HOJy4YEHHBI pe3yNnbTaT, HAXOJUTh OIIMOKM B XOJ€ OIbITA, JeNaTh
BBIBO/JIBI I10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJL: dbopmyIupoBaTh MIPOBEPSIEMBIC
IPEIO0JIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO0 000pYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO ABWKYULIErOCs Tejla OT BPEMEHM [BHXKECHUS Teja, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHWJIBI TPEHHUs OT IUIOIIAAN CONPUKOCHOBEHUS TEJI, CUIIBI
YOPYrOCTU OT YIUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Teja U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO0 MCCIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHHUsI, CIEeAys NPEIJOKEHHOMY IUIaHy, (DUKCUPOBATh
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUJKOCTH M TBEPAOrO TeEja, CHUJIA TPEHUS CKOJbKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIAs CWJIa, JCHCTByIOmas  Ha
NOTPYXKEHHOE B KHUAKOCTh TeNO, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJIHEHUU H3MEPEHHM COOMpATh SKCIEPUMEHTAbHYIO YCTaHOBKY H
BBIUUCIIATh 3HAUEHNE UICKOMOW BEJIMYMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUH Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, APEOMETP), UCIIONb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX ABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 6€30MacHOCTH Mpu oOparieHuu ¢ npudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYILECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CPABHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YU4E€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JauTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEpHET, BIajeTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMAIKU (HU3UIECKOTO CONEPKAHUS, B TOM



yucie MyOJuYHO JeNaTh KpaTKUE COOOLIEHUs O pe3yjbTaTax MPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HIpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeesiaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJladaMH,
CIIEIUTh 32 BBIINOJHEHUEM IUIaHA JACWCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBHIIMICHHBIM TMap, BIAXXHOCTb
BO3/lyXa, TEMIlepaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUTaTEllb,
BJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJCKTPUUECKOE T10JI€, IIPOBOJIHUKHU
Y IUBJIEKTPUKHU, IIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHhe, TeIionepesaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJEBaHHUE), KHIICHUE,
TerIonepeaaya (TEnI0npOBOHOCTD, KOHBEKIIUS, H3JIYYEHHUE),
AIEKTPU3ALMSA TEJ, B3aUMOJICCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JECHCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YUYCHHBIX  (U3NUECKUX  SIBJICHUUA B
OKpY)KalolleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULSIPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTaJUIbI B mpupone, uziaydeHue CoJiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUICCKUE
ABJICHUSL B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MoJ0COB, PO MAarHUTHOTO TMOJIS JJIs KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACHSTH CYIIECTBEHHBIE CBOMCTBA (TIpHU3HAKH) (PU3MUYECKHUX
SIBIICHU;

OMHCHIBATh U3yUYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nyecKkre BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUIECTBO
TEIUIOTHI, yJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJEJbHAs TEIUIOTa



IUIaBJICHUS, yJelbHas TeIioTa NapooOpa3oBaHMs, YJeidbHas TeruioTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAaIllUHbI, OTHOCUTEJbHASl BIAXHOCTh BO31yXa, JJICKTPUYECKHI 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), TPH ONHCAHMM TPABWIBHO  TPAKTOBAThH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTPOEHUS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU TNoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMma JiJIsl yyacTKa 1enH, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHMS DSHEpPrUMM, IIPpH O3TOM J1aBaTh
CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTIOTHUYECKUX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUM,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHallM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  peIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIY4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MpPH [OMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

NPOBOJUTH OMbBITHI O HAOMIOACHUIO (U3MYECKUX SBJICHUWA WM
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoIaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEpaTyphl KUJIKOCTH U
IIomanan €€ TMOBEPXHOCTH, DJJEKTpHU3alrs TEI U B3aUMOJCUCTBUE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX I[IOJEH ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IIPOBEpAEMbIE MPEANOJI0KEHHS], COOUPATh YCTAHOBKY W3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIMIOJHATh  NOPSIMbIE  WU3MEPEHUA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKAa, HAIPSIKEHUS C MCHOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JpPYro C  UCHOJIb30BAaHUEM TMPSAMBIX U3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHMS U Y/IEJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHNE IOCIEAOBATENBHOIO M IAPAJUICIBHOTO  COCOUHEHUM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeNysl NPEIJIOKEHHOMY IUIaHy, (DUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE HU3MEpEHUS (PU3NYECKUX BeTUYUH (y/AelbHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIVIOKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapakTepu30BaTh MPUHIMIBI  JACUCTBUS HU3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHa, aMIiepMeTp,
BOJITMETP, CUETUMK JIIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBJICHUN M HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpbl 1O CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX



IeTe ¢ Mociae0BaTeIbHBIM U MapajuUIeIbHbIM COSAMHEHUEM DJIEMEHTOB,
pazimyasi yeJIOBHbIE 0003HAYEHUS SJIEMEHTOB JICKTPUUCCKHUX LICTICH;
NPUBOJIUTh  MpUMEPHl  (HaXOAUTh  HHQPOpMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWUA B TIOBCETHEBHOM
KU3HH JIJIs oOecTieueHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHS 3JI0POBbS M COOJIIOACHUS
HOPM KOJIOTHYECKOT0 TIOBEJICHUS B OKPY KaroIIeh cpejie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HUUECKOTO COJICpKAaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUW M IYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTh  HH(POPMAIMIO, KOTOpas
SIBJISIETCS POTUBOPEYMBOM UITH MOXKET OBITh HEJOCTOBEPHOM;
HCIIOJIB30BaTh MPH BBIMOJHEHUH YYEOHBIX 3aJJaHUM HAyIHO--TIOMYJISIPHYIO
JTUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MHaTEpHET, BIageTh mpuéMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeodpazoBaHus HHGOPMAIIUKA U3 OJTHOW 3HAKOBOM CUCTEMBI B JPYTYIO;
co3/laBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpPAaTKHWE YCTHBIC COOOIICHUS,
00006mass uHQOpPMALMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUECKOTO
COoIepKaHWs, B TOM 4YHCIE TYyOJIMYHO TIPEACTABISTh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCILHOCTH, MPH 3TOM TPaMOTHO
HCIIOJB30BaTh M3YYCHHBIM TOHATHHHBIA  ammapatr Kypca (Qu3MKH,
COTIPOBOYK/IaTh BHICTYIJICHHE TPE3CHTAIINCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHWHN (U3MYCCKUX
MPOIIECCOB PacCHpeesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
[IOCTABJIEHHBIMU 3aJavYaMH, CICINTH 3a BBIIMOIHEHUEM IIJIaHA JEHCTBUN U
KOPPEKTHPOBATh €ro, aJICKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIad B
JeSATEeIIbBHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoHiy o0yueHus B 9 kiacce npeIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPAeKTOPHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKCHHS, Jehopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, WH(Pa3BYyK M YIbTPa3BYK, DJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOTJIOLIECHUs, alibda-, 6eTa- U raMma-u3JIydeHus,
W30TOIIbI, SiFIEpHAsl SHEPTETHKA,



paznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSMOJMHENHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX IIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
W3JIyYEHUS ) 0 ONMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXarolmeM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUAKeHUE TUIaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JEWCTBHE BHUIMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
paauoaKTUBHBIN (DOH, KOCMUYECKHE Jy4Yd, PATUOAKTHUBHOE H3JIyUCHUE
NPUPOJIHBIX MHUHEpAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3IyYEHUH Ha
OpraHMW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbu3nueckue BEIWYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJeHUs, BEC TejJa, HUMITYJIbC Tella, HMIYJIbC CHIIbI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAJIbHAS SHEPIHUsl CKATOU
NPYKUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKas SHEeprus,
NEepPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBbIX BEIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JAPYTUMH BEIMYMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Yysd 3aKOH COXPAHEHHUs SHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLMI CYNEPHO3ULMN CHUJI, NPUHUUI OTHOCUTeIbHOCTH [amumies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATh (U3NYECKUE NPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBACHEHHE M3 23
JIOTHYECKHX IIaroB C OMOPOM Ha 2—3 H3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemate pacuéTHble 3a7aud (omupamlmuecs Ha cucteMy u3z  2-3
YpPaBHEHHUI), UCTIONB3YSl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JAaHHbBIE, BHIOMpATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJIMYMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pPEIIUTh NpPH MOMOLIA
(U3MYECKUX METOJOB, HCIOJb3ySl OMHCAHUE HCCIIEOBAaHUS, BBIICISTH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLIEHUBAaTh IMPAaBWIBHOCTh NOpsJKa
IIPOBEICHUSI  UCCIENOBAHUS, JI€JIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
bu3nUecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HploTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSIMOJIMHEHHOE PacCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro CBera B CHEKTP, U3YUEHUE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsI IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOrO Habopa
o0OpyZOBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIIUpPOBAThH BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
cCpeqHee 3HAauYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYUH C
UCITOJIb30BAaHUEM IMPSMBIX HM3MEPEHUM (3aBHCHUMOCTH IIyTH OT BPEMEHHU



IpyU PaBHOYCKOPEHHOM [IBJKEHMM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yria MpeIoMJIeHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3MUecKuX BEIUYMH B BUAEC TaONMIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CPEAHAS
CKOpPOCTh M YCKOpPEHHE Tella TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MAaJEHHUsl, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUs! CKOJBKEHUS, MEXaHW4eckas pabdoTa U MOIIHOCThb, YacTOTa U
nepuoa KojeOaHuM MAaTeMaTUYeCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Cuja coOuparomeid JIMH3bI, PaJAHOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITNOJHATh U3MEPEHUS, CIENys IPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MTOJIyYEHHBIE PE3YNIbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QPU3MUYECKUX MOJIENeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX oOmHucaHusi (B TOM YHUCIE:
CHHUIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepuckom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (pu3Myeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOIECCOB
IpU PEIICHUH Y4eOHO--TPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMbl IS
NOCTPOEHHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU i1 obecriedeHus: 6€30MacHOCTU MPH OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOJCHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaloIlEel cpeie;



OCYILECTBIATh MOUCK HMHPOpMAUU (PU3NYECKOTO COACpKAHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIINPYsI TIOMCKOBBIN 3aIIpoc, HAXOAUTh
IYTU ONPEENICHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JONOJIHUTEIIBHBIX HCTOYHUKOB;

UCITOJI30BATh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--IOMYJISIPHYIO
JAUTepaTypy  (PU3MYECKOro  CcOAepXaHHs, CIPAaBOYHbIE MaTepHaJIbl,
pecypcebl cetu MIHTEpHET, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
Co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHA HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEN0BATENbCKON
HNEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIB30BAaThb  U3YYEHHBIU
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA = HAYIa O TpHpOAe https:/m.edsoo.ru/7£416194
bub K
1.2 du3nYecKre BeITUYHUHbI 2 1 nosmorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTO3HAHUS 2 1 bubmorexa HOK
' i A https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 C 1
TPOCHHE BelecTBa https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) ) bubnmnoreka [JOK
’ BEILICCTBA https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPCTATHRIC COUTONMIA BeIecTRa https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITHECKOE JBIDKEHHE https://m.edsoo.ru/7f416194
32 WNuepuus, Macca, IIIOTHOCTH 4 1 bu6nmoreka [JOK



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

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

3.3 Coua. Baget o 14 2 https://m.eds0o.ru/7f416194
Uroro no pazgeny 21
Pa3nes 4. laBieHune TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubmmoreka [JOK
’ TeJlaMHM, )KUJKOCTSIMHU U ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe faeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3MEl > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 M 4 1
CXaHuHecKad SHEPrd https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



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

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorexa LHOK
' P - https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 Tenossie mpouecce 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
)1 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' 1 X B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i 7 20 1
OCTOSIHHBIW 3JE€KTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
OMEKTPOMATHHTHAS MHYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB u TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITMCAaHUuS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue Te 20 1 3
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMITHCECKHE KOJCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHMHACCKHC BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

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

DNEeKTpOMarHuTHOE TOJIE U bubnnoreka [JOK
3.1 6 2
JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nes 4. CBeToBbI€ SIBJICHHUS
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 6 2 bubnuotexa [JOK



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

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

bubmuoreka [JOK
4.2 JIun3bl 1 onTHYecKUe TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1a4a6
Uroro no pazgeny 15
Pa3zgea S. KBanToBbI€ siBJIeHUS
bubmuoreka [JOK
5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmuoreka [JOK
32 CTpocHHe aTOMHOTO A/pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. s 1 1
5.3 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOAYJIb
6.1 [ToBTOpeHue n 00001IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca Gpu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27



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