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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3mKe Ha ypOBHE OCHOBHOI'O 00IIEr0 00pa30BaHMsI COCTaBIEHA Ha
OCHOBE MOJIOKEHU U TpeOOBaHUU K pe3ylbTaTaM OCBOCHHs Ha 0a30BOM YpOBHE
OCHOBHO 00pa3oBaTenbHON Mporpammel, ipeacraBieHHbix B I'OC 000, a takxe
c yuérom denepanpHoi paboueld mporpamMmbl BocnuTaHus W KoHueniuu
npenojaBanus yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMbl 1o  (u3uMKe HampaBieHO Ha (OpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKU Ha NESITeNbHOCTHOW OCHOBE. B mporpamme mo (Qu3MKe yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma mno ¢u3MKe yCcTaHaBIMBAET paclpelesieHne y4eOHOro Marepuana o
rogaM oOydeHus (MO Kjaccam), MpeasiaraeT MPUMEPHYIO MOCIIeN0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOJAMYECKONW MOMOIIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uznka SBISETCS CHCTEMOOOPA3YIOIUM Ui €CTECTBEHHOHAYYHBIX Y4EeOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel u puznueckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTaBIsieT Hauboyee sICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna w3 THaBHBIX 3a7ad  (PU3MYECKOTO 00pa3oBaHUA B CTPYKType oOOIIero
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuyenune ¢us3nku Ha 0a30BOM YpOBHE IMPE/IOJIATaeT OBJIAJICHUE CIETYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

. HAy4YHO OOBSICHATH SIBIICHHUS,

. OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOTO UCCIIEI0BaHUS;

. UHTEPIPETUPOBATh JaHHBIE U UCIOJIb30BAaTh HAy4YHBIE OKA3aTEIbCTBA IS
MOJTyYEHHUS BHIBOJIOB.

Lenu u3yuenus: GU3NKU HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs ONpEAeIeHbI
B Konnenmuu npenonaBanusi yue6Horo npenmera «dusuka» B 00pa3oBaTeIbHBIX
OpraHu3aLusaX Pocculickon denepanuu, peATU3YIOLINX OCHOBHBIE
oO1ieo0pa3oBareyibHble  IPOrpaMMbl, YTBEpKIAEHHOW pemeHueM Kosuieruu



MunuctepcrBa npocBenieHus Poccuiickoin Denepanuu (IpoTokos oT 3 aexadps
2019 r. Ne [1IK48BH).

Ieaun n3zyyenus pusuku:

. NpUOOpEeTeHHEe UHTEpeca U CTPEMJICHUS OOYydYallIuXcs K HaydHOMY
W3YYEHHUIO TIPUPOJBI, PA3BUTUE WX HMHTEIUIEKTYAJIBHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

. pa3BUTHE NMPEJCTaBICHUN O HAyYHOM METOJ€ MO3HaHUA U (POpMUpPOBaHHE
HCCIIEIOBATEIBCKOrO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

. (dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3ysibTaTa U3y4YeHUsS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

. dbopMHUpOBaHUE TPEACTABICHUM O poJid (U3UKU ISl Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU;

. pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit

npodeccuoHaIbHOM JESTENbHOCTH, CBSI3aHHOM C (DU3MKOHM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HANpaBICHUU.

JlocTrkeHue 3TUX LieJied mporpamMMmsbl 1o (U3uMKe Ha ypOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus 00ecrieunBaeTCs PEICHUEM CIIeAYIONIMX 3a4a4:

. npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHUUECKUX,
TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

. NpUOOpETeHHEe YMEHUW OMHUCHIBATH M OOBICHATH (DU3UYECKHE SIBJICHUS C
UCIIOJIb30BAHUEM TOJYyUYECHHBIX 3HAHUH;

. OCBOCHHME METOJOB pEIIEHUS MPOCTEHIINX pPAcu€THBIX 3aJad ¢
UCIIOJIb30BAHUEM bu3nuecKnx MOJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

. pa3BUTHE YMEHUU HAOIIOAaTh MPHUPOJHBIC SIBJICHUS U BBITOJIHSATH OIBITHI,

nabopaTopHbie pabOThl U IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C MCIOJIb30BAHHEM
U3MEpUTETBHBIX TPHUOOPOB;

. OCBOCHHE TPUEMOB palbOTHl ¢ WHpOpMaIHe (HU3NIECKOTO COAEpKAHUS,
BKJIFOYass HMHGPOPMAIMIO O COBPEMEHHBIX JOCTHIKEHUSX (U3UKU, aHaIu3 W
KPUTUYECKOE OlICHUBaHUE NHPOPMAIINH;

. 3HAKOMCTBO €O cepamu MpoeCcCHOHATBLHON NeATeIbHOCTH, CBI3aHHBIMU C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMHU Ha OCTHIKCHHSIX
duznueckon HaAyKH.

Ha w3yuenue ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTCs 238 vacoB: B 7 kinacce — 68 acoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamMmme o Gpu3KKe rnepeyeHb JadbopaTOpHbIX pabOT U ONBITOB
HOCUT PEKOMEHJATENIbHBIA XapakTep, Y4YWUTENb [IeJlaeT BHIOOp MPOBEICHUS
1a00OpaTOpHBIX PabOT U OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa SKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npeajraracMblx B paMKax
OCHOBHOT'O TOCYAAapCTBCHHOI'O 3K3aMCHaA I10 (1)I/I3I/IKC.

COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka O npupogne. fBimeHus npupoxasl. DU3BNYECKUE SIBICHHUS:
MEXaHUYECKUE, TEMUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.
duznyeckue BeanunHbl. M3mepenue pusnueckux sennunH. Gusndeckue npudopsl.
[TorpemHocTh M3MepeHnii. MexxayHapoaHasi CUCTEMA EAUHULL

Kak ¢uzuka u  Jgpyrue  ecTeCTBEHHbIE HAayKd  U3y4aloT  NPUPOIY.
EctecTBeHHOHAYUYHBIM METOJ] TNO3HAHUS: HAOMIOJEHHWE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHHUE THIOTE3, IKCIIEPUMEHT 1O MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro aBienus. Onucanue GU3NIECKUX SBICHUN C TTOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.
1. MexaHnyeckue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. dusndeckrue MPUOOPHI W Tpolleaypa MPSAMBIX U3MEPEHHH aHAJIOTOBBIM U

1T (POBBIM TPHUOOPOM.

Jlabopamopnuie padbomot u onvimeot.

1 Omnpenenenue 1EHbI IeIEHUS IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2 N3mepenne paccTOSTHUN.

3. N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

4 Onpenenenue pa3MepoB MaJIbIX TEJL.

5 N3mepenue Ttemmepatypsl NpU MOMOIIM JKUJKOCTHOIO TEPMOMETpA U
JaTYMKa TEMIEPATYpPHI.

6. [IpoBeneHue wuccnenoBaHUsl MO MPOBEPKE T'HMIOTE3bl: JAIbHOCTh MOJETA
apuKa, myIeHHOro TOPU30HTAIIBHO, TeM O0JIbIIe, YeM OOJIbIIe BRICOTA ITyCKa.
Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BelecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIIHE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yactull BeuiecTa. CBsI3b CKOPOCTH JIBHXKEHUS YaCTHUIL C TEMIEPATYPOIl.
bpoyHoBckoe nBmwkenme, muddysus. BzaumMmosaeiicTBue YacTHIl BeEIIEeCTBA:
MPUTSKEHHUE U OTTAJIKUBAHHE.

ArperaTHbI€ COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, XUJIKOCTEW M TBEPABIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.



1. Ha6mronenre OpoyHOBCKOTO JIBUKEHHUS.

2. HaGmonenue nuddysuu.

3. Habmtonenue sBneHuit, 00bICHAIOMNXCS MIPUTHKEHUEM HITH OTTAIKMBAHHEM
YacTHI] BEILIECTBA.

Jlabopamopnuie padomut u onvimot.

1. OneHka quaMeTpa aToMa METOJIOM PSI0B (C UCToyIb30BaHuEeM (oTorpaduii).
2. OnbITHI IO HAOTIOJICHUIO TEIIJIOBOTO PACITUPEHUS T'a30B.
3. OnBITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO MPUTSKEHUS.

Paznen 3. JIBu:keHune u B3anMoeiicTBUe TeJl.

Mexannyeckoe ABMKeHUE. PaBHOMEpHOE U HEpaBHOMEPHOE JIBHMKEHUE. CKOPOCTD.
Cpennsis CKOpOCTh MpPU HEPABHOMEPHOM JIBMKEHUHM. Pacdy€T myTy U BpeMeHu
JBHOKEHUS.

SBnenune nHepuun. 3aKOH HHEPIUU. B3anMoieiicTBrE Tell KaK TPUYMHA U3MEHEHUS
CKOpOCTHU JBMKEHUS Tell. Macca kak Mepa MHEpTHOCTH Tena. [[10THOCTh BeliecTna.
CBs13b TUIOTHOCTH € KOJIMUECTBOM MOJICKYJI B €IMHUIIE 00bhEMA BEIIIECTRA.

Cuna kak XapakTepuCTHKa B3auMojJiercTBUs Tes. Cuiia yrnpyroctu u 3akoH ['yka.
N3Mepenue cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIICHUE TATOTEHUS U CUJIA TSHKECTH.
Cuna tsoxect Ha Apyrux miaHetax. Bec Ttena. HeBecomocth. CroxkeHue cui,
HaIpaBJICHHBIX IO OJIHOM npsiMoi. PaBHOeicTBYoIas cui. Cuina Tpenus. Tpenue
CKOJIbXKEHHUS U TPEHHE MOKOsI. TpeHue B MpUPOI€ U TEXHUKE.

Jemoncmpayuu.

1 HaGmoneHne MexaHM4ecKoro JIBMYKCHUS Tea.

2 N3Mepenune ckopocTy MPSIMOJIMHENHOTO ABUKCHUS.

3 HaGmronenue siBjeHUst HHEPITUY.

4. Hab6mronenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH TEJ.

5 CpaBHeHME Macc 1O B3aUMOJICHCTBUIO TEJ.

6 Ciio)xeHue CuJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

1. Onpenenenue CKOPOCTH PAaBHOMEPHOIO JBHKEHHS (IIapUKa B KUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIIA U TaK Jajee).

2. Onpenenenue cpeaHEe CKOPOCTH CKOJIbXEHUA Opycka WM IIapuKa I10
HAKJIOHHOM TJIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh PACTXKEHHS (Iedopmanun)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT Beca

TeJIa U XapaKTepa COMPUKACAIONMINXCS TOBEPXHOCTEM.
Pa3nea 4. /laBjieHne TBEPaABIX TeJl, dKUAKOCTEH U ra3oB.



Hanenune. CrnocoObl yMEHBIIEHHMS M yBEJIWYeHUs JaBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJEHUSI Taza OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMU TEJIAMH, XUAKOCTSIMU W raszamu. 3akoH Ilackana. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS >XUJKOCTH OT TiayOuHbl. ['mapocTaTuuyeckuit
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmochepa 3emun u armocepHoe namieHue. IIpUuyuuHBI CylECTBOBAHUS
Bo3ayuiHON oOonouku 3emuu. OmnbiT Toppuuennu. M3mepenue armocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBME >KUIKOCTA W rasa Ha MOTrPYKEHHOE B HHUX TelO. BrlTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.
Jemoncmpayuu.

1 3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

2 [Tepenava naBneHus KUJIKOCTHIO U Fa30M.

3 CooOmatoruecs cocy/bl.

4. I'mapaBnuueckuil mpecc.

5 [IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

6 3aBUCHUMOCTbH BBITAIKHUBAIOIIEH CUJTBI OT 00BhEMA MOTPYKEHHON YacTH Tena U
IJIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue maBaHMs TeN: MUIABAHUE WJIM MOTPYKEHUE Te B 3aBUCUMOCTH OT
COOTHOUIEHHUS MJIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOU B
AKUJKOCTh YaCTH TeJa.

2. OrnpenesieHue BHITAIKUBAIOILIECH CUIIBI, IEUCTBYIONIEH Ha TEJO, TOTPYKEHHOE
B KUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBL, JEUCTBYIOLIEH HaA TEJIO B
XKUJIKOCTH, OT MaCChI TeJa.

4. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb  BBITAJIKUBAIOMIEH  CHUJIBI,
JICHCTBYIOIIEH HA TEJO B KUIKOCTH, OT 00BhEMA MOTPYKEHHON B JKUJIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUIKOCTH.

5. KonctpyupoBanne apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKH U OIPEICICHUE
€€ TPy30MO0AbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. JDHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, O0JI0K, HAKIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHS
poiuara. [IpumeHeHnne npaBuia paBHOBECUsS pblyara K OJIOKy. «30JI0TOE MPABUION
Mexanuku. KITJ[ mpocTeix Mexanu3moB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.



Mexannueckas sHeprus. Kunetudeckas u notreHuuanbHas sHeprus. [IpeBpamenue
OTHOTO BHMJIa MEXAaHWYECKOW HHEPIHMM B APYroll. 3aKOH COXPAHEHUS DHEPIUH B
MEXaHUKE.

Jemoncmpayuu.

1. [IpuMepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Omnpenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBMKEHUH Tella 1o
TOPU30HTAILHOM ITOBEPXHOCTH.

2. HccnenoBanue yciioBUi paBHOBECUS pblyara.

3. N3mepenne KII/] HaKIOHHOM MJIOCKOCTH.

4. N3ydeHne 3aKOHA COXpaHEHUsI MEXaHUYECKOW SHEPTUU.

8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pasmepbl aTOMOB U MOJEKYJ. ONBITHI, MOATBEPKIAAIOINIME OCHOBHBIC
MOJIO’KEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Mopgenun  TBEpAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUW  BEIECTRBA.
Kpucrammueckue u amopdusie tena. OObsicHEHHE CBOWCTB T'a30B, KHAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJEKYIIPHO-KMHETUYECKOW TEOPHUH.
CmaunBaHuE U KalWJUISIPHBIE SIBJIEHUA. TeIIOBOE pacIIMpPEHUE U CKATHE.
Temnepatypa. CBsi3b TEMIIEpAaTyphbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YACTHII.
Buytpennsis sneprus. CriocoObl U3MEHEHUS BHYTPEHHEH SHEPTUU: Terionepeada
U coBepilieHue paboTel. Bunbl Teruionepenadn: TEIIONPOBOIHOCTh, KOHBEKIIHS,
U3JIy4YCHHE.

KomuuectBO TemioTel. YaeiabHas TEIUIOEMKOCTHL BeIllecTBa. 1emIooOMeH H
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TemuioBoro Oamanca. I[lnaBnenue wu
OTBEPIECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAas TEIJIOTA ILJIABJICHHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CrOPAHMUS.

[Tpunuuns! padotel TernoBbix ABurateneit KIIJI tenmoBoro aBurarens. TerniaoBsie
JBUTATENIH U 3aIIUTa OKPYKAOLIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIIEHUS SHEPTUHU B TEIIOBBIX IIPOIIECcCaXx.
Jemoncmpayuu.

1. HaGmronenre OpoyHOBCKOTO IBUKEHUS.

2. Habnonenune nuddysum.

3. Habnronenue siBneHui cMauyMBaHUS U KalIMJUISIPHBIX SIBICHUA.



4. HaGnroneHue TemioBoro paciupeHus Tel.

5. WN3meHenne naBieHUs raza OpU U3MEHEHMM OOBbEMAa M HArpeBaHUM WM
OXJIXKJICHUH.

6. [IpaBuna u3MepeHus: TeMIEPATypPhI.

7. Buabl Teronepenaymn.

8. OxnaxxaeHne Npy COBEPILICHUN PAOOTHI.

9. HarpeBanue npu coBepiieHUH padOThl BHEUTHUMU CUIIAMH.

10.  CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11.  HaGmroneHue KumneHus.

12.  HaGmroneHue nmocTosTHCTBA TEMIIEPATYPHI MPH TUIABICHUH.
13.  Mopjenu TeroBbIX JBUTATENEH.

Jlabopamopnuie padomot u onvimot.

1. OnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

2. OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnbITel MO HAOJIOJACHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, JKUIKOCTEH U
TBEPABIX TEI.

4. OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPHUILA.

5. OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHUS BO3AyXa OT €ro 00bEma
Y HAarpeBaHUsl WA OXJIAXKICHUS.

6. [TpoBepka rumoTe3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaGmronenne wu3MeHeHUs BHYTpPEHHEH OSHEpruuM Tella B pe3ysbTaTe
TEIJIoTnepe1aund U pabOThl BHEITHUX CHIL.

8. HccnenoBanne sBICHUS TEIUIOOOMEHA TIPU CMENIMBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

9. OrnpeneneHne KOJIMYeCTBa TeIUIOTHI, TTOJIYYEHHOT'O BOJAOU IIPH TEIJI000MEHE

C HAarpeThIM METAJUNINYECKUM LUIUHIPOM.
10.  OmnpeneneHue yaeabHON TEMIOEMKOCTH BEIIECTBA.

11.  HccnenoBanue npoluecca UCIapeHus..

12.  OmnpenenieHHEe OTHOCUTEIBHOU BIAXKHOCTH BO3yXa.

13.  OmnpeneneHue yAeIbHON TEIJIOTHI IJIABJICHHUS JIbJA.

Pa3zjnen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. JBa poaa dSIEKTpUUECKUX 3apsaoB. BsaumopelicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYHMHBI 3aPsiI0B U PACCTOSTHUS MEXIY TEIIaMH).
Onektpuueckoe rmone. Hampsok€HHOCTh — AiekTpuyeckoro mnoss.  [IpuHumn
CYNEepHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenn »snexTpuyeckux 3apsAaoB. OJIEMEHTApPHBIM JJIEKTPUYECKHM  3apsfl.
Crpoenne aroma. IIpOoBOOHMKM M JOUDNEKTPUKU. 3aKOH  COXPAaHEHMS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKUN TOK. Y CIOBHUA CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKA. MICTOUHMKH
MOCTOSIHHOTO TOKa. JIeHWCTBUS 3JIEKTPUYECKOrOo TOKa (TEIIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUIN TOK B KHUAKOCTSIX U ra3ax.

Onekrtpuueckas 1enb. Cuia Toka. DIEeKTpU4ecKoe HanpskeHue. COnpoTUBICHHE
IIPOBOJIHUKA. Y IEJIBHOE COMPOTUBIICHHUE BellecTBa. 3aKOoH OMa ISl y4acTKa LIeTH.
ITocnenoBaTenpHOE M NApAJUIEIBHOE COEUHEHUE POBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTPUUECKOT0 TOKa. 3akoH Jxoyns—JIena. Dnekrpuyeckue
LENU ¥ NOTPEOUTENN AIIEKTpUUecKoi s3Heprun B ObITy. KopoTkoe 3ambikaHue.
IlocTositHHBIE MarHuThl. B3auMoAelCTBHE IMOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosie. MarautHoe mosie 3eMJIM M €ro 3HayeHue i Ku3HU Ha 3emie. OnbIT
Opcrena. MarauTHoOe 1oJIe JIEKTPUUECKOro Toka. [I[puMeHeHne 3JeKTpOMarHuToB
B TEXHUKE. J[elICTBME MAarHUTHOTO MOJI HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb
NOCTOSIHHOTO ~ TOKa. Vcrnonb30BaHHWE  BJEKTPOABHUrareiedd B  TEXHMYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

Onertel @apanes. SBneHue >aeKTpOMAarHUTHOW WHAyKIuW. IlpaBuno Jlenna.

DNeKTporeHepaTop. Crnioco6bl MOJTYy4YECHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTaHIIMK Ha BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTUH.
Jemoncmpayuu.

1. DneKkTpu3anus Tell.

2. JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
3. Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.

4. DneKTpocTaTuuecKas HHIYKIUSI.

5. 3aKOH COXpaHEHHMS IEKTPUUECKUX 3apsII0B.

6. [IpoBOAHUKH U TUDIICKTPUKH.

7. MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.

8. HcTouHrky nNOCTOSSHHOTO TOKA.

9. JIelcTBUA 3IIEKTPUUYECKOTO TOKA.

10.  DJNEKTPUYECKHUH TOK B KUJIKOCTH.

11.  T'a30Bblii pa3psm.

12.  M3mepeHHe Cuibl TOKa aMIIEPMETPOM.

13.  M3mepeHwue 3eKTpUUECKOT0O HAMPSKEHUS BOJIBTMETPOM.

14.  PeocrtaT m MarasvH CONpOTHUBIICHUM.

15.  B3ammonencTBue NMOCTOAHHBIX MarHUTOB.

16.  MopaenupoBaHUE HEBO3MOXKHOCTH Pa3JEJICHUs OJIKOCOB MAarHUTA.
17.  MopaenupoBaHUE MATHUTHBIX NOJIEN MTOCTOSSHHBIX MArHUTOB.

18.  OmbIT Opcrena.



19.  MarauTHO€ noJie TOKa. DIEKTPOMAarHuT.

20.  JlericTBHE MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

21.  DJEKTPOJABUTATENb MTOCTOSHHOTO TOKA.

22.  HUccnenoBanue SBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

23.  Onbitel Dapanes.

24.  3aBUCUMOCTb HANpPaBJICHUS HMHAYKIIMOHHOIO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

25.  DIJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padomot u onvimot.

1. OnpiThl 1O HaOJMIONEHUIO DBJEKTpU3AIMU  TeJl HUHAYKUMEeH U TMpu
CONPHUKOCHOBEHHH.

2. HccnenoBanne AEUCTBUS DJIEKTPUYECKOTO TOJISI HA TPOBOAHUKH U
TUDJIEKTPUKH.

3. COopka u npoBepka pabOThI AJIEKTPUUECKOH 1IEMH MOCTOSTHHOTO TOKA.

4. N3mepenue u peryampoBaHue CHIIbI TOKA.

5. N3mepenue n peryampoBaHue HANPSHKEHUS.

6. HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO YEPE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHHS HA PE3UCTOPE.

7. OneITHI, TEMOHCTPUPYIOLUE 3aBUCUMOCTD MIEKTPUYECKOIO CONPOTUBICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIIAIN ITOIIEPEYHOr0 CEYEHUS U MaTepuaa.

8. IIpoBepka mpaBuila CIOXKEHUS HANPSOKEHUH TMPH  IOCIEI0BATEIBHOM
COEIMHEHHH JIBYX PE3HCTOPOB.

9. IIpoBepka mnpaBuia Ig CWIBl TOKa IpPU NAPAJIIEIBHOM COECIMHEHHH
PE3UCTOPOB.

10.  Ompenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO YePeE3 PE3UCTOP.

11.  OmnpenesieHHE MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIIEISIEMON Ha pE3UCTOPE.
12.  HccinenoBaHue 3aBUCUMOCTH CHJIbI TOKA, HAYIIETO 4Yepe3 JAMIIOYKY, OT
HaNpsHKEHUS Ha HE.

13.  Omnpenenenne KII/] narpeBarensi.

14.  HccrmenoBaHne MarHUTHOTO B3aWMOJIEMCTBUS MIOCTOSIHHBIX MarHUTOB.

15.  M3ydyeHme MarHMTHOTO TOJISI IOCTOSIHHBIX MArHUTOB TIPH UX 00BETUHEHUHU U
pa3aeIeHUN.

16.  HccrmenoBanue neMCTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPENKY.

17.  OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBHS KaTyIIKU
C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYLIKE.

18.  M3ydeHue IEeMCTBHSI MATHUTHOTO IOJIA HA MTPOBOJHUK C TOKOM.

19.  KonHcTpyupoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATENS.

20.  Usmepenue KII/] a3nekTpoaBUraTeIbHON yCTAHOBKH.



21. OnpITEl 1O HCCICOAOBAHUIO SABJICHHUA BHGKTpOMaFHHTHOﬁ HHAYKIHH:
HCCICAOBAHHUC W3MCHCHUM 3HAYCHUS U HamrpaBJICHUA HHAYKIIMOHHOI'O TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe  ABwkeHune. MarepuanbHas  Touka. Cucrema  oTcyéra.
OTHOCUTENBPHOCTh MEXaHUYECKOrO JBUXKEHHSA. PaBHOMEpHOE NPSIMOIMHENHOE
nBrkeHne. HepaBHOMepHOe mpsiMosinHEHOEe nBHKeHHE. CpenHsass 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOE TpsiMoinHEeHoe aBuxkeHue. CBoOOIHOE MajieHueE.
OmnpbiTel ["anunes.

PaBHOMepHOE JBIKEHHE TIO OKpYXHOCTU. llepuony u wyactora oOpamieHus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

IlepBeiit 3akoH Hprorona. Bropoi 3akoH Herotona. Tpernit 3akoH HproToHa.
[TpuHUHMI CyNEepIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHS: CHJIa TPEHUS CKOJBXCHHS, CUJIa
TPEHUSI TTOKOS, IPYTUE€ BUbI TPCHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJAHOIO MaJCHHUS.
JIBrxenue maneT Bokpyr Connia. [lepBas kocmuueckast ckopocts. HeBecomocTh
U [IEPETPYy3KHU.

PaBHOBecue MarepuanabHOM TOYKHU. AOCONMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TeNa ¢ 3aKPEIUIEHHOM OChIO BpalieHus. MomeHT cuibl. LIeHTp TskecTH.
Nmnynec Ttena. M3meHenue wumnyibca. MMmynbc cuiibl. 3aKOH COXpaHEHHUs
uMIlyJibca. PeakTuBHOE JBUXKEHHUE.

Mexanndeckasi pabota U MOIIHOCTh. PaboTa CHII TSKECTH, YIPYroCTH, TPEHUS.
Csa3p aHepruu u pabothl. [loTeHumanpHas >HEpPrusi Tena, MOAHATOTO HaJ
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTUs C:KaTOM NMpykuHbl. Knnetnueckas
sHeprus. TeopeMa O KHHETUYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU

SHEPIHUHU.
JHemoncmpayuu.

1. HaGmoneHne MeXaHMYEeCKOTO JBHIKEHHUS Tella OTHOCHUTEIIBPHO Pa3HBIX Tl
OTCUETA.

2. CpaBHeHMEe TyTed W TPACKTOPUU JBWKEHHS OJHOTO W TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3MepeHune CKopoCTH U YCKOPEHUS MPSIMOTUHEHMHOTO JIBUKEHHUS.

4. HccnenoBanue mpu3HaKoB PaBHOYCKOPEHHOTO JBH)KCHUS.

5. HabGmoieHre nBUKEHUS TeJa 10 OKPY>KHOCTH.

6. Habnronenne MexaHUYeCKUX SBJICHUM, MPOUCXOSIINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBUKEHHH OTHOCHUTEIIHHO
KaOuHeTa (QU3UKH.



7. 3aBUCHMOCTb YCKOPEHHs TeJa OT MACChI TeJa U JEUCTBYIOIIEH HA HETO CUJIBI.
8. HaGmronenne paBeHCcTBa CHII TPU B3aUMOJEHCTBUN TEN.

9. N3meHeHne Beca Tena npu yCKOPEHHOM JABHKECHHM.

10.  Ilepemada umiynbsca npyu B3aUMOJEUCTBUU TEIL.

11.  IIpeoOGpazoBaHusi SHEPTUU MIPU B3aUMOJECHUCTBUU TEN.

12.  CoxpaHEHHE UMITyJIbCa IPU HEYNIPYTOM B3aUMOJEUCTBUHU.

13.  CoxpaHeHHEe UMITyJbca NPy a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14.  HaGmroneHue peakTUBHOTO JIBHXKEHHUS.

15.  CoxpaHeHHE MEXaHWYECKOH YHEpruu pH CBOOOIHOM MaJICHUU.

16.  CoxpaHEHHME MEXaHMYECKON DHEPrUU NPH JIBHXKECHUU TeJla NOJ JEHCTBUEM
OPYKHUHBIL.

Jlabopamopnuie padomut u onvimot.

1. KoHcTpyupoBanue Tpakta s pa3roHa W JajbHEHIIEro paBHOMEPHOTO
JBUKEHUS IIapUKa WA TEISKKH.

2. Onpenenenue cpeaHell CKOPOCTH CKOJBXEHUs Opycka WM JABUKCHUS
HIapyKa Mo HAaKJIOHHOW MJIOCKOCTH.

3. Onpenenenue ycKOpeHUs Teja TNpU PaBHOYCKOPEHHOM JIBHJKEHHUU 10
HAKJIOHHOM IJIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH IYyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHON CKOPOCTH.

5. [IpoBepka runoTessl: €Ciau MNPy PaBHOYCKOPEHHOM JABUKEHUH 0€3 HaYaIbHOU

CKOPOCTH IIYTHU OTHOCATCA KaK pPiAaJg HEYETHBIX qUuCCJI, TO COOTBCTCTBYIOIIHC
IMPOMECIKYTKH BPCMCHU OANHAKOBBI.

6. HccrenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT  CHUIBI
HOPMAJIBHOTO JIaBJICHUSI.

7. Omnpenenenue kKodphUIMEHTA TPEHUS CKOJTBXKEHUS.

8. Omnpenenenne )KECTKOCTH MPYKUHBI.

9. Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUH Tella 10

TOPU30HTAIIBHOM ITOBEPXHOCTH.

10.  Omnpenenenne pabOThl CWIBl YOPYrOCTH HpU NOABEME Tpy3a C
MCITIOJIb30BAaHUEM HETOJIBIXKHOTO U TTOJABHYKHOTO OJIOKOB.

11.  M3ydeHue 3aKOHA COXPAHEHUS IHEPTUU.

Pazgen 9. Mexanuueckue Koj1e0aHUs U BOJIHBI.

KonebarenpHoe nBmxkeHne. (OCHOBHbIE XapaKTEPUCTHUKHU KOJEOAHUU: MEepHO,
4acToTa, aMIUIATyJa. MaTtemaTnuecKkuii 1 NpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATEIHBHOM JIBUKEHUU.

3aryxaromue kosnebanus. BeiHy)aeHHbIe KoneOaHus. PezonHanc. Mexanuueckue
BOJIHBI. CBOMCTBAa MEXaHNYECKUX BOJH. [Ipo/1oabpHbBIE U monepeyHble BOJIHBI. [[nnHa



BOJIHBI M CKOPOCTb €€ paclnpoCTpaHEeHUsA. MeXaHU4eCKUE BOJIHBI B TBEPAOM TEIIE,
CEHCMUYECKUE BOJIHBI.
3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OTpaxkeHue 3Byka. MHpa3Byk u

YIBTPa3BYK.
Jemoncmpayuu.

1. HaGmionenne xomeOaHmii TEa IO JCHCTBHEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

2. HaGmonenue konebanuii rpy3a Ha HUTU U Ha MIPYKUHE.

3. HaGmronenne BoIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.

4, PacnpocTpanenue npo0JibHBIX U MTONEPEYHBIX BOJH (HA MOJICIIH).

5. HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmnpeneneHue 4acTOThI U Neproja KojaeOaHui MaTeMaTHYECKOr0 MasTHUKA.
2. OmnpeneneHue 4acToThl U Neproa KojaeOaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanne 3aBUCUMOCTH TEepUOJa KOJICOAHUN TMOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTH TIEPHOJ1a KOJIEOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

5. [IpoBepka HE3aBUCMMOCTH Iepuojia KoyieOaHWil Tpy3a, MOABEIICHHOIO K
HUTH, OT Macchl Ipy3a.

6. OnBbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH MEpHoia KOJIeOaHH MPY>KUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTHU MPYKHUHBI.

7. N3mepenue yckopeHusi CBOOOHOTO MaCHHUS.

Pazznen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUuTHOE ToJIE. DIIEKTPOMAarHUTHbBIE BOJIHBI. CaoiicTBa
AIEKTPOMArHUTHbIX BOJIH. Illkama »IeKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBO CBSA3U.

DnekTpoMarHutHas npupoja ceeta. CkopocTh cBeTa. BoiHOBBIE CBOIICTBA CBETA.
Jemoncmpayuu.

1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.

2. BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie padbomot u onvimol.

1. N3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMONIBIO MOOWJIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJICHHUS.

JlyueBass mognenb cBeta. Mcrounuku cBera. [IpsMonvHENHHOE pacnpoCTpaHEHUE
ceera. 3atMenuss ConHua u Jlynel. Otpaxenue cera. [lmockoe 3epkano. 3aKoH
OTpa)KEHUsI CBETA.



[Ipenomnenue cBeta. 3akOH MpenomMieHUs cBeta. [[o1HOe BHYTpEHHEE OTpAKEHUE
ceeta. Mcmonb30BaHWE TOJHOTO BHYTPEHHETO OTPAXEHHS B ONTUYECKUX
CBETOBOJAX.

JIunza. Xox nydeid B nuH3ze. OnTuueckas cuctema ¢oToarmnapaTa, MUKPOCKONA U
Teneckona. a3 kak ontuyeckas cucreMma. biim3opykocTsh U JaTbHO30PKOCTb.
Paznoxenue 6enoro ceeta B ciektp. OnbiTel HetoToHa. CrojkeHne crneKkTpaibHbIX
uBeToB. Jlucniepcus cBera.

Jemoncmpayuu.

[IpssMonHEHHOE pacHpPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cpera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiyueu B pacCEeHBaroOIIeH JIMH3E.

[TomyueHnne n300pa>keHH C TTOMOIIBIO JTMH3.

[Tpunuun necTBus goTtoarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

Mopenb riasa.

Paznoxenue 6enoro cBera B CHEKTP.

12.  Ilomydenue Oenoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX LIBETOB.
Jlabopamopnuie padbomot u onvimot.
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1. HccrnenoBanre 3aBHCHMOCTH yTJia OTPaKEHUS CBETOBOTO JIy4a OT yria
Ha/ICHUS.

2. W3ydeHne XxapakTepUCTUK H300paKEHUS TIPeIMETa B INIOCKOM 3epKaJie.

3. HccrienoBanre 3aBUCUMOCTH yrila TPEJIOMIICHHS CBETOBOTO Jy4a OT yria
NaJICHUS HA TPAHUIIC «BO3TYX—CTEKIION.

4. [Tomyuenne n300pa’keHUH C TTOMOIIBIO COOMPAIOIICH JINH3BI.

5. Omnpenenenne (GOKYCHOTO PACCTOSHHUS U ONTHUYECKOW CHIIBI COOMparomiei
JIUH3HI.

6. OMnbITHI O Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.

7. OneITHl MO BOCHPHSTHIO IBETA MPEAMETOB MPU HX HAONIOJACHHUH dYepe3

I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBaHTOBBIE SIBJIEHHS.

Onwitel  Pe3epdpopna u mmanerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u nornoiieHne ceeta atomoM. KBaHThl. JInHEHYaThie CIIEKTPHI.
PannoaktuBHOCTh. Anb(da, 6era- u raMma-u3nydenusi. CTpoeHue aTOMHOTO siApa.
Hyxknonnast momenb atromHoro siipa. M3otombl. PaguroakTWBHBIE MPEBpAIICHHUS.
[Tepuon nomypacnajga aTOMHBIX SIAEP.



SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOIO U MACCOBOIO YUCEN. DHEPrus
CBsI3M aTOMHBIX sifiep. CBsI3b Macchl M 3HEPruM. Peakiuyu CUHTE3a U IeJIEHUs A1ep.
Ncrounuku sueprun CosHIA U 3BE3.

AnepHas odHepretuka. JIeHCTBUA paJUOAKTUBHBIX M3JIYYCHUM Ha OJKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1 CrexTpbl U3y4Y€HUS U MOTJIOIIECHHUS.

2 CreKTpbl pa3nMyYHbIX Ta30B.

3 CnekTtp Bogopoa.

4. HaGmonenue TpekoB B kamepe Busbcona.

5 Pabota cuérurika HOHU3UPYIOMIHUX U3TYUESHHH.

6 Peructpanus u3nyueHus: IpupoaHbIX MUHEPAJIOB U MPOYKTOB.
Jlabopamopnuie padbomot u onvimot.

1. HaOuroieHre CIUTONIHBIX M IMHEWYAThIX CIIEKTPOB U3TyUCHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHUH YACTHUIILI TT0 TOPMO3HOMY IYTH
(o pororpadusm).

3. W3mepenne paanoakTHBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpUTETHEHO-0000IAIONIMN MOIYJb TMpPEIHA3HAUEH IS CHUCTEMaTU3alluu |
000011IeHNs TPEIMETHOTO COAEPKAHUS U OIBITA JAESITEILHOCTH, TPUOOPETEHHOTO
OpU M3Y4YEHUHM BCEro Kypca (pu3uku, a Takxe i MOJTOTOBKM K OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMEHy M0 (pu3uke st 00ydarommxcs, BBIOPABIIMX 3TOT
y4eOHBIN MpeaMeT.

[Ipy u3yyeHUHM AAHHOTO MOAYJS PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BHUJIBI
JESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBACTCS OCTIXKEHHUE MPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  PE3yJlbTaToB  OOydeHus, QpopMupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIEIOBAHMS
SBIICHUNM TPHUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMHU OOBACHATH (HU3UUECKUE
SABJICHUS, TPUMEHSA MOJIyYEHHbIC 3HAHMS, pEarh 3aJayd, B TOM YHCIIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IprHIMIIHANBHO E€SITEIPHOCTHBIN XapaKTep JaHHOTO pa3jena peain3yeTcs 3a CUET
TOT0, YTO O0YUaIOIINECs BBITIONHSIOT 33/JaHUsA, B KOTOPBIX UM TPEJIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWW PACIO3HABATh M HAYYHO OOBACHATH (PU3MUECKHE
SIBJIEHUS B OKPY’KAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;

MCITIOJIb30BaTh HAYYHBIE METOBI UCCIICTOBAHUS (PU3NUECKUX SBJICHUH, B TOM YHCIIE
JUISL IPOBEPKU TUIIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBHI HamOOJEe BaXXHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOTO UCIIOIB30BAHUS PA3IMYHBIX UCTOYHHUKOB



SHEPruy Ha OCHOBE 3aKOHA MPEBPAIICHHS M COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPrUu.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue (u3MKU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs HANpaBICHO Ha
JOCTH)KCHHE JMYHOCTHBIX, METAlmpeIMETHBIX W MPEeIMETHBIX 00pa30BaTeIbHBIX
pe3yabTaTOB.

B pesynbrate mszyueHus (U3MKU Ha YPOBHE OCHOBHOTO 0OIIETr0 0Opa3oBaHUS Y
oOyyaroierocsi 0ynyT copMUpOBaHBI CIEAYIONIME JTUYHOCTHBIC PE3yJIbTaThl B
YJacTu:

. 1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

. — TIPOSIBJIEHME MHTEpEca K MUCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

. — LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUNCKHUX YUEHBIX-(DU3HKOB;

. 2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

. — FOTOBHOCTD K aKTUBHOMY YYacTHIO B 00CY>KJIEHUU OOIIECTBEHHO 3HAYNMBIX

U 3TUYECKUX MPOOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUM
buzuky;

. — OCO3HaHHE BXHOCTH MOPAJIbHO-ITHYECKUX MPHUHIIUIIOB B JEATECIbHOCTU
YYEHOTO;

. 3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

. — BOCIIPHUSITHE ICTETUUYECKUX KAYeCTB (DU3NUYECKON HAYyKU: €€ TapMOHUYHOTO
OCTPOEHHUS, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

. — OCO3HaHHE IIEHHOCTH (HU3UYECKON HAyKW KaK MOIIHOTO WHCTPYMEHTA

MMO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHM, BAXKHEWIIECW COCTABIISAIOLICH
KyJIbTYpPBI;

. — pa3BUTHE HAYYHOH JIFOOO3HATENBHOCTH, MHTEpECa K MCCIEA0BATEIbCKON
NEeATEIbHOCTH;

. 5) ¢opvMupoBaHuss KYJbTYPbl 3J0POBbS H  3MOUMOHAJIBLHOIO
0J1aronosy4us:

. — OCO3HAaHHME IIEHHOCTH 0€30macHOro o0pas3a JKU3HHM B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BAKHOCTH TMpaBWJl O€30MaCHOTO TIOBEICHHS Ha
TPaHCIOPTE, Ha JOpPOrax, C OHJIEKTPUUYECKUM M TEIJIOBBIM OO0OpYJOBAaHHEM B
JOMAITHUX YCIOBUAX;

. — cOopMHUPOBAHHOCTh HaBBIKA peIICKCHUM, TMPU3HAHHE CBOETO IpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

. 6) TPy10BOr0 BOCTIUTAHMSL:



. — aKTUBHOE yYacTHE B PENICHUHM MPaKTUYECKHX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluy, ropojaa, Kpas) TEXHOJIOTUYECKOW M COLMAIbHOM
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHUIA;

. — HUHTEPEC K MPAKTUYECKOMY H3YUYeHHIO Mpodeccuit, CBSI3aHHbIX C (DU3UKOM;
. 7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS:
. — OpHUEHTAIlMs Ha MpUMEHEeHHE (U3NYECKUX 3HAHUU JJIs pelIeHUs 3a1ad B

00JIaCTH OKPY’KaIOILEN Cpeibl, JITAHUPOBAHMSI TOCTYNKOB U OLIEHKH UX BO3MOKHBIX
ITOCJEACTBUI JJIs1 OKPYKAIOILEH CPE/IbI;

. — OCO3HaHUE TI00aNbHOT0 XapakTepa 3KOJIOTMUECKUX MpoOjieM U MyTed ux
peleHns;

. 8) ajanTanuu K U3MEHAIIMMCH YCJI0BMAM COLUMAJIBbHON U NMPHPOAHOI
cpeabl:

. — MOTPeOHOCTh BO B3aMMOJEHCTBUM NPU BBHIMOJHEHUU HCCIEIOBAaHUN U
POEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JAPYTHUX;

. — TIOBBIIICHHE YPOBHS CBOEH KOMIICTCHTHOCTH 4Yepe3 MPaKTHYECKYIO
JESATEITBHOCTD;

. — MmOoTpeOHOCT, B (OPMHUPOBAHWUU HOBBIX 3HAHUH, B TOM YHCIIC
bopMynHpoOBaTh UAEH, TOHATHSA, TUTIOTE3BI O (U3MUECKUX OOBEKTaX U SABIICHUAX;

. — OCO3HaHHUE JAEPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B
obnactu PU3HKY;

. — IJJAHUPOBAHHME CBOETO PAa3BUTHS B MPHUOOPETEHHH HOBBIX (PU3UYECKHUX
3HAHUM;

. — CTpeMJICHUE aHAJIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MPUPO/IbI, 00111eCTBA

¥ DKOHOMHKH, B TOM YHUCJIE€ C UCTIONB30BaHUEM (PU3NYECKUX 3HAHUIA;
. — OLICHKAa CBOMX JCHUCTBUU C YUYETOM BIHMSHUSA Ha OKPYXAIIIyK Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBoeHUs MporpaMMbl N0 (U3UKE HAa YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanus y oOyuwatomerocs OyayT chOpMHpPOBaHBI MeTaNpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



. BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB
(ssBIEHUI);

. yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

. BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B paccMaTpUBaeMbIX (hakTax,
TaHHBIX U HAOMIOJCHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;

. BBISIBIIATh TPUYMHHO-CIICJACTBEHHBIE CBA3M NpPH HM3YyYCHUH (UIHUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOJABI C HCIOJIB30BAHHEM JCTyKTHBHBIX U
MHIYKTUBHBIX ~ yMO3aK/IIOUEHWH, BBABUTATh THUIIOTE3I O  B3aMMOCBS3SIX
(GU3NIECKNX BEIHYNH;

. CaMOCTOSITETTLHO BBIOMPATH CIIOCOO perieHus ydeOHoU (pu3nuecKoi 3a1auu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOOJee MOIAXOMSIIETO C
y4ETOM CaMOCTOSITEIIFHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBaTeIbcKue AelicTBHSA:

. UCITIOJIB30BaTh BOMPOCHI KaK UCCIICI0BATEIIbCKUI HHCTPYMEHT MMO3HAHUS,

. IIPOBOJIUTH MO CAMOCTOSATEJIBHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXHBIN
(bu3UYEeCKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCCleI0BaHNE (PU3NYECKOTO SIBJICHNUS,

. OIICHUBATh Ha MPUMEHHUMOCTbD U JIOCTOBEPHOCTh MH(POPMAIIHIO, TTOTYyUYSHHYO
B XOJI€ MCCJIEIOBAHUS WU DKCIIEPUMEHTA;

. CaMOCTOATENHHO (HOPMYIHPOBATh O00OOIIEHHS M BBIBOJBI MO PE3yJibTaTaMm
IPOBEIEHHOTO HAOJIIOICHUS, OTIBITA, UCCIIE0OBAHMS;

. IPOTHO3UPOBATH BO3MOKHOE JalIbHENIIIee pa3BUTHE (PU3UUECKUX TIPOLIECCOB,

a TakKe BBIIBUTATH TPEIINOJOXKEHUS OO0 WX Pa3BUTUU B HOBBIX YCJIOBHSX H
KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

. NPUMEHSATh Pa3IMYHbIC METOJbI, HHCTPYMEHTHI M 3aIllpOChl TPH TOHWCKE U
otbope nHpOpMaIMK WK JAHHBIX C YYETOM MPETIOKECHHON yueOHOH (pu3nueckoit
3a/1auu;

. aHAM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH WHGOPMAIIHIO
Pa3TUYHBIX BUIOB B (OPM TIPEICTABICHNUS,
. CaMOCTOATETILHO  BBIOMpATh  ONTHUMAIBHYIO  (QOpMy  TPEICTaBICHUS

uHOpPMAIIM U WUIIOCTPUPOBATH pEIIaeMble 3aJadll HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 UX KOMOMHAIMSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

. B X0/ OOCYXJEHUsT Y4eOHOro Marepualia, pe3yJbTaToB J1abOpPaTOPHBIX
paboT U TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOHl TEeMbl U
BBICKA3bIBaTh MWJIEM, HAlICJICHHbIE Ha pEIICHHE 3aJaud W TMOoJJepKaHue
0J1aroKeaaTeIbHOCTH OOIICHHS,



. COTIOCTABJISITh CBOM CYXKJEHUS C CYXKIECHUSIMU JPYTUX YYACTHUKOB JHAJIOra,
OOHapyXUBATh PA3TMUUE U CXOJCTBO MO3UIUN;

. BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
. MyOJUYHO MPEACTABIATh PE3YJbTAThl BBIIOJHEHHOTO (DU3UYECKOTO OMbITA
(3KCIIEpUMEHTa, UCCIeOBaHMs, IPOEKTA);

. NOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUIYaJTbHON
paboThI MPU PEIIEHUH KOHKPETHON (hU3UUECKOM MpoOIeMBbl;

. OPUHUMATh LEIH COBMECTHOM AESATENIbHOCTH, OPraHU30BbIBATH ACHCTBUS 10O

e€ JOCTWKEHUWIO: PpaCIpeleNsiTh POJH, OOCYXKIaTh MPOIECCHl U PE3yIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJIEH;

. BBITIOJHATH CBOKO YacTh Pa0OTHI, JTOCTUTAs KaUYEeCTBEHHOTO PE3ysbTaTa IO
CBOCMY HANPABJIICHUIO W KOOPAWUHUPYS CBOM JACHCTBUS C APYTMMH WICHAMH
KOMaH/IbI;

. OIICHMBATh KA4Ye€CTBO CBOCTO BKJaJa B OOMMH TPOAYKT IO KPUTEPHSM,
CaMOCTOSTEIBLHO COPMYIMPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHHBepPCAJIbHbIE y4eOHbIEe NeHCTBHUS

Camoopranusanus:

. BBISIBJISITH TPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIUsX, TPEOYIOMINX JIJIs
perieHus: GU3NUeCcKUX 3HAHUM;

. OpUEHTUPOBATHCS B  PA3IMYHBIX  MOJIXOJAX  MPHUHATUS  PEIICHUU
(MHIUBHYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPy );

. CaMOCTOSATETILHO COCTaBISITh AITOPUTM pelieHus: (HU3MUECKOM 3aJaud WM
IUIaHA KCCIIEJIOBAaHUSI C YYETOM MMEIOUIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/ijlaraeMble BAPUAHTHI PEIICHHI;

. nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PCIIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

. JaBaTh aJ€KBATHYIO OIIEHKY CUTYAIMH U MpeJIaraTh Iiad e€ N3MEHEHUS;

. OOBSCHATh  TPHUYMHBI  JIOCTHOXKCHHS  (HEIOCTIDKCHUS)  PE3yJIbTaTOB
JeSTEIHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

. BHOCUTH KOPPEKTUBBI B NIEATEIHLHOCTh (B TOM YHCJIE B XOJ BBITOJTHECHHS

(Gu3MUeCKOro WCCIAEAOBAHMS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MECHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;
. CTaBUTh ce0sl HA MECTO APYroro yejoBeKa B XOJ€ CHopa WM JTUCKYCCUHU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;

. MPU3HABATh CBOE MPABO HAa OIIMOKY MPHU pelIeHUH (PU3NYECKUX 3a/1ad WU B

YTBCPKACHUAX Ha HAYYHBIC TCMbI M TAKOC K€ IIPAaBO APYIroro.



NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 7 kjacce MpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

. UCIIOJIH30BATh MOHATHS: (U3UUECKUE U XUMHUYECKUE SIBJICHUSI, HAOJI0ICHHE,
AKCTIIEPUMEHT, MOJIEJIb, TUIIOTE3a, €IUHULIBI (PU3UUYECKUX BEJIMYHUH, AaTOM, MOJIEKYJIa,
arperatHble  COCTOSHUSI ~ BemecTtBa  (TBEpHoe, KUOKOe, Tra3zoo0pasHoe),
MEXaHWYeCKoe JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJUHEHHOE),
TpPaeKTOpHs, paBHOJEUCTBYIOIIas cuia, neopmarus (ympyras, IMjacThyeckas),
HEBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

. paznuuath siBieHus (qudQys3us, TEMIOBOE IBUKEHUE YACTHI[ BEIIECTBA,
pPaBHOMEpHOE JBWKEHHUE, HEPABHOMEPHOE JIBIKCHHUE, MHEPIIUS, B3aUMOJICHCTBUE
TeJ, paBHOBECHME TBEPIBIX TEN C 3aKPEeIUIEHHOW OChbIO BpallleHUs, Iepeaaya
JaBJIeHUs] TBEPABIMU TeJIaMH, KUJKOCTSIMU U Ta3amu, aTMochepHOe JaBJCHUE,
IJIaBaHUE TeJI, TPEBPAIICHUS MEXaHHMYECKOW DSHEPruu) IO ONUCAHUI0 UX
XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIMIMX JaHHOE
¢duznueckoe sSBICHUE;

. pacrio3HaBaTh  TPOSIBICHWE  U3YUYEHHBIX  (PU3MYECKUX  SIBJICHUU B
OKpYXaIollleM MHUpPE, B TOM 4YHcCie (U3UUECKHE SBICHHUS B TMPHUPOAE: MPUMEPHI
JIBUKEHUSI C PA3IMYHBIMUA CKOPOCTSIMU B JKMBOW M HEKUBOW MPUPOJIE, JCHCTBHUE
CWJIbl TPEHHUS B MIPHUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOTO AaBICHUS HA KUBOU
OpraHusM, IUJIaBaHuWE pBIO, phIYard B TeEJ€ YEJIOBEKa, MPHU ITOM MEPEBOAMTH
NPAKTUYECKYIO 3a7]a4y B yUeOHYI0, BBIJIEISATh CYIIECTBEHHbBIE CBOWCTBA (TIPU3HAKH )
(bU3UYECKUX SBIICHUM;

. OIKCHIBATh M3YYCHHBIE CBOWCTBA TeNl U (PU3MUYECKHUE SIBJICHUS, WCIIOJIB3YS
dusznueckre BeNMUMHBI (Macca, OO0OBEM, IUIOTHOCTH BEIIECTBA, BpEMS, IIyTh,
CKOPOCTb, CPEIHSsI CKOPOCTb, CHJIa YIPYTrOCTH, CHJa TsDKECTH, BEC Teja, cuja
TpeHusl, AaBieHHe (TBEPIOro Temna, >XKUIAKOCTH, Tas3a), BHITAJKHUBAIONIAS CHIIA,
MeXaHW4JecKass paboTa, MOIIHOCTh, IICYO CHIIBI, MOMEHT CHJIBI, KO3 UIueHT
MOJIE3HOTO JIEUCTBHSI MEXaHU3MOB, KHHETUYECKAsl M TIOTEHITMAIbHAS YHEPTHUS ), TIPH
OTMCAHWH MTPABUIILHO TPAKTOBATH (PU3MUECKUI CMBICI HCTIOIb3YEMBIX BETUINH, UX
o0O3HAaUeHUsT W EAUHUIBI (PU3NYECKUX BEIWYMH, HaXOIUTh (OpMyIbI,
CBSI3BIBAIONINE JTAHHYIO (PM3MYECKYIO BEIHYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PHU3NYECKUX BEITUYHH;

. XapaKTepu30BaTh CBOWCTBA Tei, (U3NYECKUE SBICHUS € TIPOIECCHI,
UCIIOJb3Ys MpaBuia CIOXKEHUS Cuil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, NpaBUIO paBHOBecUs pbluara (0JI0Ka), «30JI0TOE
MIPABUIJIO» MEXAaHUKH, 3aKOH COXPAaHCHUS MEXaHUYECKOM SHEPTHH, TIPH TOM J1aBaTh
CIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKCHUC;



. OOBSACHATH (PU3UUECKHUE SABJICHUS, IPOLECCHl U CBOMCTBA TEN, B TOM YUCJE U
B KOHTEKCTE CHUTyallUdl NPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATH
MPUYUHHO-CIIE/ICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHUE U3 1 —2 JIOTMYECKUX LIaroB ¢
onopoil Ha 1-2 M3y4YEHHBIX CBOMCTBAa (PU3NYECKUX ABJICHUW, PU3NUYECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

. pemarb pacyéTHbIe 3a7a4u B 1—2 AeHCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBS3bIBAIOIIME (PU3NYECKUE BEJIUMYHMHBI: HAa OCHOBE aHajiu3a YCIOBHUS 3aJauyd
3aMMChIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3NYECKUE BEIMYUHBI B (POPMYIIBI U
OPOBOAUTH Pacu€Thl, HAXOJUTh CIIPABOYHbBIE TAHHbBIE, HEOOXOAUMBbIE JIJISI PEIICHMUS
3aJ1ay, OLIEHUBATh PEATUCTUYHOCTD NOJYUeHHOU (PU3NUECKOI BEIUUNHBI;

. pacno3HaBaTh NpPOOJEMBbI, KOTOpPbIE MOXHO PEIIMTh MpPU T[OMOIIH
(¢u3nueckux METOJ0B, B OIKMCAHWU MCCIEOBAHUS BBIICIATH IMPOBEPSIEMOE
OpeanoyioxkeHue (TUnoTe3y), pasziuyaTb W HMHTEPIPETUPOBATH IMOTYUYEHHBIH
pE3yNbTaT, HAXOUThH OIMOKH B XOJ€ OIbITA, JeJIaTh BBIBOJIBI IO €T0 pe3yibTaTaM;
. IPOBOAMUTH OMBITHI MO HAOMIOACHHUIO (PU3NYECKUX SBICHUN WM PU3NUECKUX
CBOMCTB TeJ: OPMYyIUPOBATH TPOBEPIEMbIE TIPEITOIOKEHUS, COOMPATH YCTAHOBKY
U3 TPEIJIOKEHHOTO0 000pYy/I0BaHUS, 3aMHUChIBATH XOJ OMNbITa U (OPMYIMPOBATH
BBIBOJIBI,

. BBITIOJHSTH MIPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHH, MacChl Tesa, 00bEMa,
CWIbl U TEMIIEpaTyphl C HCIIOJH30BAHUEM AHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB,
3aMMChIBaTh NOKa3aHUs MPUOOPOB € YUETOM 3aJlaHHON aOCOIFOTHOM MOTPEUTHOCTH
U3MEPEHU;

. IPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMYUHBI OT
OPYroil C MCMOIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCHMOCTH IyTH PaBHOMEPHO
JOBUKYIIETOCS T€Jla OT BPEMEHU IBUKEHUS T€Ja, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca
TeJa, KauecTBa 00pabOTKMU MOBEPXHOCTEN TET M HE3aBHUCHUMOCTU CUJIBI TPEHUS OT
IUIOIIAA CONPUKOCHOBEHUS TEJ, CWIbl YHOPYTrOCTH OT YIJIUHEHUS MPYKUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpY:KEHHOM YacTH Tesla U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH Teja, OT IJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TeJ0, YCIOBUH TJIaBaHUSA TEJ, YCIOBUI paBHOBECHS pbluara 1 OJI0KOB),
y4acTBOBaTh B IUIAHWPOBAHUU Yy4e€OHOTO HCCIEAOBaHUS, COOMPATh YCTAHOBKY U
BBITOJIHITH U3MEPEHUS, CIeAys NPEUI0KEHHOMY IIJIaHy, PUKCUPOBATH PE3yIbTaThl
MOJTy4YEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUJE NMPEAJIOKEHHBIX TaOIHUI] U
rpauKoB, AeaTh BBIBOABI IO PE3yJIbTaTaM UCCIEIOBAHNUS;

. IOPOBOJIUTh KOCBEHHBIE U3MEpEeHHs] (U3HUECKUX BEIUYMUH (IJIOTHOCTD
BEILIECTBA XKUIAKOCTH WM TBEPAOTO Teja, CHUJIAa TPEHUs CKOJBXEHUSA, JaBIICHHE
BO3/1yXa, BBITAJIKUBAIOLIAs CUJIA, IEUCTBYIOIAs HA IOTPYKEHHOE B )KUJIKOCTB TEJIO,
KO3(pPUILIMEHT MOJIE3HOT0 ACHCTBUSI TPOCTHIX MEXAHU3MOB), CJIEAYs IIPEAJIOKEHHON



MHCTPYKIMHU: TPU BBIINOJHEHUH U3MEPEHUH CcOOHMpaTh HSKCIEPUMEHTANbHYIO
YCTAHOBKY M BBIYHCIIATh 3HAYEHUE UICKOMOW BEJMYMHBI;

. coOJI01aTh MpaBUjia TEXHUKA OE€30MacHOCTU MpU padoTe ¢ J1abOpaTOPHBIM
0o0opy10BaHUEM;
. yKa3bIBaTh MPUHIIMITHI IEHCTBUS MPUOOPOB U TEXHHUECKUX YCTPOICTB: BECHI,

TEPMOMETP, TUHAMOMETP, COOOIIAIOITUECS COCY/IbI, 0apOMETp, pblyar, MoABHUKHBIN
Y HETIOJIBU>KHBIN OJIOK, HAKJIOHHASI TUIOCKOCTH;

. XapaKTepU30BaTh MPUHIUINBI  JEHUCTBUS  W3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa WX ONMHUCAHUS (B TOM YHUCIE: MOIIUITHUKH,
YCTPOMCTBO BOJAONPOBOAA, THUAPABIWYECKUN MpPEecC, MAHOMETP, BBICOTOMEDP,
MOPIITHEBOM HACOC, apEeOMETp), HCMOJb3ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJICHUN U HE0OXO0UMbIe (PU3UUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

. MPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMALIUIO O TIPUMEPax) MPAKTUUECKOTO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUW B TOBCEIHEBHON JKU3HU JIJII OOCCIICUCHHS
0e30MacHOCTH TPU OOpallleHUH ¢ MpUOOpaMu M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHMs 370pOBbSl M COOJIOJIEHUS HOPM DKOJOTHYECKOTO TOBEJACHUS B
OKpY’Karoue cpeae;

. OCYIIECTBJIAITh OTOOpP HWCTOYHUKOB wuHPopmanuu B HHTepHere B
COOTBETCTBHH C 3aJaHHBIM IMOWCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINUXCS 3HAHUI
U MyTEM CpaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIAEIATH MHGOPMAIIHIO, KOTOpas
ABJIIETCS POTUBOPEYMBOM MIIM MOXKET OBITh HEJOCTOBEPHOI;

. UCIIOJIb30BaTh MPU BBIMOJIHEHUH YUEOHBIX 3aJlaHUil HAaYYHO-TIOMYJISIPHYIO
TuTepaTypy (pusmdyeckoro conepikaHus, CIPABOYHBIE MaTepUalibl, PECYpChl CETH
WNuTtepHer, Bmanerp npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMEI B JIPYTYIO;

. co3laBaTh COOCTBEHHBIE KpaTKHUE MHUCHMEHHBIE U YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 HCTOYHHKOB MH(MOpMAIMU (HU3HUECKOTO COJAEPKaHUS, B TOM YHUCIE
MyOJUYHO JeNaTh KpPaTKue COOOIIEHUS O Pe3ysbTaTaxX MPOCKTOB MM YYEOHBIX
HCCIIEIOBAHUM, IPU 3TOM TIPaMOTHO MCIOJIB30BaTh W3YUYEHHBIM MOHATUNHBIN
anmapar Kypca (GU3HKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3EHTALIUCH;

. IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB W HCCIEIOBAHUN paclpenesTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/1auaMu, CICAUTH 32
BBITIOJIHEHUEM IUJIaHA JEMCTBUM, aJE€KBaTHO OLEHHUBATh COOCTBEHHBIN BKJIAJ B
NEATEeNIbHOCTh  TPYIIIbI, BBICTpAWBaTh KOMMYHHUKAaTHBHOE B3aWMO/ICHCTBUE,
YUYUTHIBAsi MHEHUE OKPYKAIOLIUX.

K koniy oOyuenuss B 8 kJjiacce mnpeaMeTHbIe Pe3yiabTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

. WCMOJI30BATh MOHATHA: MAacca M pa3sMepbl MOJIEKYJ, TEIJIOBOE JIBUKCHHE
aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHHSI BEUIECTBA, KPUCTAIUIMYECKUE U



aMmopdHbIe TeNa, HACHIIMICHHBIM W HEHACHIIICHHBIM Tap, BIAXXHOCTh BO3/1YXa,
TeMIreparypa, BHYTPEHHsISI DHEpPrus, TEIUIOBOM JBUTraTelb, OSJIEMEHTAPHBIN
AIEKTPUUYECKUIN 3apsifi, JJICKTPUUYECKOE TI0JIe, MPOBOJHUKU U JUDJEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE I10JIE;

. pa3nuuath sIBJIEHUs (TEIUIOBOE paCIIMpPEHHE M CKaTue, Tervionepenaya,
TEIJIOBOE pABHOBECHE, CMadyMBaHUE, KaMWUISPHBIC SBJICHUS, HCIApeHUE,
KOHJICHCAIlUsl,  IUJIaBJICHWE, KpucTaum3auus  (OTBEepJeBaHUE),  KHUIICHUE,
Terionepenaya (TemIonpoBOHOCTh, KOHBEKIIMS, U3IIyUEHUE), AICKTPU3AIUs Tel,
B3aUMOJICHCTBHE 3apsiIOB, JEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHICTBHE MAarHUTOB, JIEUCTBUE MAarHUTHOIO TMOJIA Ha MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAS WHYKIIUS ) IO OTTMCAHUIO UX XapaKTePHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SIBJICHUE;

. pacrio3HaBaTh  TPOSIBJICHWE  W3YYEHHBIX  (PU3MUECKUX  SBIEHUM B
OKPY’KaIoIeM MUPE, B TOM unciie GU3NIECKUE SIBJICHUS B PUPOJIC: TIOBEPXHOCTHOE
HATSDKEHUE Y KalMWIISIPHBIE SIBJICHUS B IPUPO/IC, KPUCTAIUIBI B IPUPOJIE, U3TyUCHHE
Connia, 3amep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 00Opa3oBaHHME POCHI, TyMaHa,
WHes, CHera, JSJIEKTpUYECKHE SBJICHUS B aTMocdepe, IJIEKTPUUYECTBO IKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJIH, Apeiid TMOIOCOB, POJIb MATHUTHOTO TTOJIS JIJIS
KU3HU Ha 3emiie, TOJSIPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a/1a4y
B yueOHYI0, BBIJIETISITh CYIIIECTBEHHbBIE CBOMCTBA (MpU3HAKU) (HU3UUECKUX SABICHUI;
. ONKCHIBATh M3YYECHHBIE CBOWCTBA TeNl U (PU3MUYECKHUE SIBJICHUS, UCIIOJIb3YS
duznueckre BeTUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTHsl, KOJTUYECTBO TETUIOTHI,
ylenbHas TeIIOEMKOCTh BEIIECTBA, yeJbHAs TEIUIOTa IUJIaBICHUS, YIEIbHAs
TEIJIOTa TapooOpa3oBaHus, yAeabHas TEIJI0Ta CTOpPaHUs TOILIMBA, KOA()PUIIUEHT
MOJIE3HOTO JIEMCTBHSI TEIUIOBOM MAIlIMHBI, OTHOCUTENIbHAS BJIAXXHOCTH BO3/1yXa,
ANEKTPUUECKHUI 3apsif], CHJIa TOKa, JJIEKTPUUECKOE HAIPSKEHUE, COMPOTHUBICHHUE
NPOBOJAHUKA, YICIbHOE COMPOTHBJICHHE BEIIECTBAa, padoTa W  MOUIHOCTH
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MIPABUIHHO TPAKTOBATh (PU3UUECKHUIA CMBICT
UCIIOJIb3YeMbIX BEIIMYWH, OOO3HAYCHHS U EIUHUIBI (DU3NYECKUX BEIUYUH,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C JAPYTUMH
BEITMYMHAMU, CTPOUTH TPadUKN U3YICHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIMYNH;
. XapaKTepu30BaTh CBOMCTBA Tei, (U3WYECKUE SBICHUS € TPOIECCHI,
WCIIOJIb3Ys OCHOBHBIE MOJOKEHUS MOJEKYJIIPHO-KMHETUUECKOW TEOPUU CTPOECHUS
BEILIECTBA, MPUHLMI CYNEPHNO3UIMU MMOoJel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHHMs 3apsaa, 3akoH Oma uis yyacTka uen, 3akoH Jxoyns—JIeHia, 3akoH
COXpaHEHHMsI SHEPIruM, MPU STOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA H
3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

. OOBSICHATh (PU3MUECKHE TMPOLECCHl W CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallud MNPaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa:  BbIABIATH



MPUYUHHOCIEICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHUE U3 1—2 JTOTMYECKUX IIaroB ¢
onopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

. pemarb pacyéTHbIe 3a7a4u B 2—3 ACHCTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYJIBI,
CBS3bIBAIOIIME (PU3NYECKHE BEIWYMHBI: HA OCHOBE aHalM3a YCIOBUS 3a/ayu
3aIUCBHIBAaTh KPATKOE YCIOBUE, BBISABIATH HEJOCTATOK TAHHBIX JIJIS1 PEILICHUS 3a/1a49H,
BBIOMpATh 3aKOHbI W (OpMyJibl, HEOOXOIUMBbIE [JIsi €€ pelIeHHs,, TPOBOIAUTH
pacu€Tbl W CpaBHUBATh IMOJYYEHHOE 3HAaYeHUE (U3UUYECKOW BEJIMYUHBI C
U3BECTHBIMU JJAHHBIMU;

. pacno3HaBaTh NpPOOJEMBbI, KOTOpPbIE MOXHO PEIIMTh MpPU TMOMOIIH
(¢u3MUecKUX METOJOB, HCIIOJIb3ys ONMCAaHUE  HUCCJIEJOBAHMS,  BBIIEIATH
IPOBEPSIEMOE NPEANOI0KEHUE, OLIEHUBATH MPABUIBHOCTH MOPSAKA MPOBEACHUS
UCCJIEOBAHNs, 1€J1aTh BHIBOJIBI;

. IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (PU3UYECKUX ABJICHUNA WM (PU3NUECKHUX
CBOMCTB Ten (KamwJUIApHbIE SIBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro
o0BéMa, TemmepaTypbl, CKOPOCTH IIpollecca OCTHIBAHHUA W HArpeBaHUs INpH
U3TyYEHUH OT I1[BETa W3JIydarole (MOTJIOMAaoIe) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs BOJbl OT TEMIIEPATyphbl JKUJIKOCTH M IJIOMAAM €€ IOBEPXHOCTH,
JIIEKTPU3ALUA TEl U B3aUMOJEHUCTBUE DIIEKTPUYECKUX 3apsAJI0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyallU3alisl MarHUTHBIX ITOJIEN ITOCTOSHHBIX MArHUTOB,
JNEUCTBHSL MarHUTHOTO IIOJIS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHura,
CBOMCTBA AJIEKTPOJIBUraTelsl MOCTOSIHHOIO TOKa): (hOpMyIMpoOBaTh NMPOBEPSEMBIC
IpPENOIOKEeHUs,, coOupaTh YCTAaHOBKY U3 IPEAJIOKEHHOro 00OpyI0oBaHUs,
OIKCHIBATh XOJI OMbITA U (POPMYIUPOBATH BHIBOJIBI;

. BBIIIOJIHATD IIPSAMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BIIAXXHOCTHU
BO3/1yXa, CHUJIbl TOKa, HANpPSDKEHUS C HCIOJB30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (DU3MUECKUX BEJIMYWH, CPAaBHUBATh PE3YNbTaThl U3MEPEHUN C yuETOM
3a/1aHHOM aOCOFOTHOW MOTPEIIHOCTH;

. IPOBOJIUTH HCCIEAOBaHNUE 3aBUCHMOCTH OJHON (PU3NYECKOW BEIMYUHBI OT
IpYroil € HCIOJIb30BAHUEM MNPAMBIX HU3MEPEHUN (3aBUCUMOCTBH COIPOTHBICHUS
IIPOBOJHMKA OT €r0 JUIMHBI, IUIOLIAAM IIOIIEPEYHOIO CEYEHHUs U YACIBHOIO
COIPOTHUBIICHUS BELIECTBA IPOBOJHUKA, CUIIBI TOKA, UAYILEr0 Yepe3 NPOBOAHUK, OT
HaIIpsKEHMSI HAa POBOJIHUKE, NCCIIEIOBAHNE ITOCIIEN0BATENBHOIO U NTAPAJUIEIIBHOTO
COEIMHEHHI MPOBOJHUKOB): TUIAHUPOBATH UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY H
BBITOJHATh U3MEPEHUS, CIeAYS MPEIJIOKEHHOMY TUTaHy, PUKCUPOBATH PE3yIbTaThI
MOJyYeHHOW 3aBUCHUMOCTHM B BHAE TaOMuI U TpaduKoB, AeNaTh BBIBOJBI IO
pe3yapTaTaM MCCIEI0BAHUS;

. IIPOBOJUTh KOCBEHHbIE H3MEPEHUS (PU3MYECKUX BEIWYUH (yAesIbHas
TEIUIOEMKOCTh BEIIECTBA, COINPOTUBIIEHHWE IPOBOJHUKA, padoTa U MOIIHOCTh



ANEKTPUYECKOr0 TOKA): MIIAHUPOBATh U3MEPEHHMsI, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CHE€Aysd NpPEaJO)KEHHOM WHCTPYKLUHUH, W BBIYUCIATH 3HAUCHHE
BEJIMYUHBL

. coOJI01aTh MpaBUia TEXHUKH 0€30IacHOCTH IpH padoTe ¢ J1adopaTopHBIM
o0opy10BaHUEM;
. XapaKkTepu30BaTh NPUHIUIB  ACHCTBUS  W3YYEHHBIX NPUOOPOB U

TEXHUYECKUX YCTPOMCTB C ONOpPOl Ha WX omucaHus (B TOM 4YHUCJE: CHCTEMa
OTOILJICHUS IOMOB, TUTPOMETP, MapoBasi TYypOMHA, aMIIEPMETP, BOIBTMETP, CUETUUK
ANEKTPUUYECKOW DHEPTUU, DICKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTeIbHbIE
AIEKTPONPUOOPHI (MPUMEPHI), IIECKTPUUYECKUE TMPEIOXPAHUTENH, IIECKTPOMATHUT,
ANIEKTPOJIBUTATEIh MOCTOSHHOTO TOKA), WCIOJB3Yys 3HAHUS O CBOMCTBax
bu3HYeCKUX SBJICHUN U HE0OX0AUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

. pacmno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHbIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KHUIKOCTHBIA TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPaHUsl, 3JIEKTPOCKOIL,
peocTaT), COCTaBISATh CXEMbl JJICKTPUYECKUX IICTEeH ¢ TOCIIeA0BATCIbHBIM U
napajuieIbHbIM COCJMHEHHUEM DJIEMEHTOB, pa3iudasi yCIOBHBIE O0O3HAYCHUSI
3JIEMEHTOB AJIEKTPUYECKUX IETIEH;

. IPUBOJIUTH MPUMEPHI (HAXOIUTH MH(OPMAIUIO O IPUMEPAX ) TPAKTUIECKOTO
UCIIOJIb30BaHUS (DU3UUYECKUX 3HAHMM B MOBCEIHEBHOM XU3HM I oOecriedeHus
06e30MacHOCTH TPU OOpallleHUd ¢ TMpUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3J0pPOBbS M COOJIIONEHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYXKaroIlen cpele;

. OCYIIECTBIISITH MOUCK MHPOpMaUU (HU3UIECKOTO cofiepkanus B IHTepHeTe,
Ha OCHOBE UMEIOLIUXCS 3HAHUM U ITyTEM CPABHEHUS JONOJHUTENBHBIX HCTOYHUKOB
BBIIETISATh MH(POPMAIIUIO, KOTOpas SIBISETCA NMPOTUBOPEUYMBOM MIU MOXKET OBIThH
HEJI0OCTOBEPHOM;

. UCIIOJIb30BaTh TPU BBIMOTHEHUH YUEOHBIX 3aJlaHWi HAYYHO-TIOMYJSIPHYIO
TuTeparypy (pu3mdeckoro comepkaHus, CIPABOYHBIE MaTEpHUAIbl, PECypChl CETH
NutepHer, BiaaeTh MNpUEMAMU KOHCHEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

. co3faBaTh COOCTBEHHBIC IHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHUS,
00001mast HGOPMAINIO M3 HECKOJIBKUX MCTOYHUKOB (DH3UYECKOTO COJEPIKAHMS, B
TOM  4YHUCJIE€  MyOJWYHO  TPEACTABIATH  PE3YyIbTaThl  MPOCKTHOM  WJIU
HCCIIEIOBATENBCKOM AEATEIBHOCTH, IPU 3TOM I'PAMOTHO MCIIOJIb30BATh U3yUYEHHBIN
MOHATUIHBIN ammapaT Kypca (pu3uKu, COMPOBOXKIATh BHICTYIUICHHE TMPE3CHTAIINEH;
. IpU  BBITIOJIHEHUH YYEOHBIX TIPOEKTOB W HCCIENOBAHUN (U3UUECKUX
MPOILIECCOB  paclpenensiTh OO0f3aHHOCTH B TPYINE B  COOTBETCTBUU C
[IOCTABJICHHBIMM 33JladaMH, CJIECAUTh 3a BBINOJHCHUEM IUJIaHA JEUCTBUUA U



KOPPEKTUPOBATH €ro, aJICKBAaTHO OIEHHWBATh COOCTBEHHBIN BKJIAJ B JESITEIHHOCTH
IPYIIIbI, BHICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBIISISi TOTOBHOCTD
paspeiiatb KOHQIUKTHIL.

K xoniy oOyuenuss B 9 kjiacce mpeIMETHBbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

. UCII0JIH30BaTh MOHATHSI: CUCTEMA OTCUYETa, MaTepUalibHAsl TOUKA, TPACKTOPHUSI,
OTHOCHUTEJIBHOCTh ~ MEXaHUYeCKOro  JABWXKeHHUs,  aedopmamus  (ympyras,
IlacTHYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
NEePErpy3KH, IEHTP TSHKECTH, aOCOMIOTHO TBEPJOE TEJO, IIEHTP TSHKECTH TBEPAOTO
Tejla, paBHOBECHE, MEXaHWYECKHE KOJIeOaHWST M BOJIHBI, 3BYK, HMH(pPa3ByK U
yIIBTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIIKaja AJIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPhI MUCIYCKAaHWs W TOTJIONIEHUs, alib(a,
0eTa- ¥ raMMa-u3IIy4eHusl, U30TOIIbI, Si/IepHAst SHEPTETHKA,

. pasnuuath SBJICHHUS (pPaBHOMEPHOE U HEPAaBHOMEpPHOE MPSMOJIMHEHHOE
JIBIDKCHHE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMIKEHHE, CBOOOJIHOE MajJcHUe
TeJ, PABHOMEPHOE JBMKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTUBHOE
JIBIDKCHHE, KOJIeOaTeIbHOE IBHKEHUE (3aTyXaloIINe U BEIHYKICHHBIC KOJIeOaHus),
PE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYyKa, MPSIMOJMHEHHOE
pacnpocTpaHeHHe, OTpPaXEHUE U TMPEJTOMIICHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpakeHHe CBETa, pa3jioKeHHe 0eI0ro CBeTa B CIEKTP U CIOKEHUE CIIEKTPaTbHbIX
I[BETOB, JHMCIEpCHUs CBETa, €CTECTBEHHash pPaJAHMOAKTHBHOCTb, BO3HUKHOBEHHE
JUHENYATOro CHEKTpa M3IIy4YEeHHs) TI0O ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMUX JaHHOE (PU3NYECKOE SBIICHUE;

. pacmo3HaBaTh  MPOSIBIICHWE  M3YYECHHBIX  (U3MYECKUX  SBJICHUH B
OKpYyXaroieM Mupe (B ToM yucie (U3NYECKUe SIBICHHS B TIPUPOJEC: NMPUIUBBI U
OTJIUBBI, JABUXKEHUE TUIaHET COJHEYHOU CHCTEMBI, PEAaKTUBHOE JIBHXKEHHUE YKUBBIX
OpraHU3MOB, BOCHIPUATHE 3BYKOB >KHBOTHBIMU, 3E€MIICTPSICEHUE, CEMCMHYECKHE
BOJIHBI, IIYHAMH, 9XO0, IIBETA TeJl, ONTUYECKUE SBICHUS B MPUPOJIC, OMOTOTHIECKOE
JEUCTBUE BUANMOTO, yIbTpadUOIETOBOTO UM PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI pPaJMOAKTUBHBIA (POH, KOCMUYECKHE Jy4d, PaTHUOAKTHBHOE
U3JIy4YEeHUE MPUPOJHBIX MUHEpAJOB, ACHCTBHE paJUOAKTUBHBIX H3JTy4eHUH Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/7a4y B YUeOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PU3UUECKHUX SBIICHUIA;

. OMKCHIBATh M3YYCHHBIE CBOMCTBA TeN W (U3UUECKHUE SIBICHUS, UCIIONB3YS
¢usnueckre BENMWYWHBI (CPeAHsIT W MTHOBEHHas CKOpPOCTh Teja TMpHU
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, IepeMelIeHre, MyTh, YIJIOBasi CKOPOCTh,
cujia TpEHUs, Cujla yIpyrocTH, CUIIa TSKECTH, YCKOPEHHE CBOOOHOTO MaJIEHHs, BEC
Tena, WMIYJbC Tela, HUMIYJbC CHJIbl, MeXaHHWueckas paboTa M MOIIHOCTD,
MOTEHIMAJbHAsl JHEPrusi Teja, TMOJHSITOr0 HaJl MOBEPXHOCTHIO 3EMIIH,



MOTEHLMAJIbHASL 3HEPIrusl CHKaTOM NPY>KUHbBI, KUHETUYECKas SHEPIus, IMOJIHas
MEXaHU4ecKasi SHEPrus, MepUoJl U YacToTa KoJieOaHUM, JAJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeNlb MPEJIOMJIEHHUS Cpeibl), MpHU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOIb3YEMBIX BEJIUYMH,
0o0O3HaYeHUsT W E€JUHULB (QU3NYECKUX BEJIUYMH, HaXOIUTh (POPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C IPYTUMU BEIMUYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

. XapaKTepu3oBaTh CBOMCTBA Tes, (QU3NYECKUE SABJICHHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXpaHEHHs! dHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIIMI
CYINEpIO3ULIMU CUJI, TPUHIIMI OTHOCUTENbHOCTH ["anuies, 3akoHsl HpioTOHA, 3aK0OH
COXpPAHEHUS HMITYJIbCA, 3aKOHbl OTPAXEHUSI U TPEJIOMIICHUS CBETa, 3aKOHBI
COXpAaHEHMS 3apsA0BOIO0 M MACCOBOTO YHUCEN MpPH SIEPHBIX PEaKIUSAX, IPU ITOM
J1aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMChIBATH €r0 MaTeMaTHYEeCKOe
BBIPAYKEHUE;

. OOBSCHATh (PU3MYECKHE TMPOIECChl W CBOWCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallud MPaAKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BbISABIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BSICHEHHE U3 2—3 TIOTUYECKUX IIaroB C
OMopoii Ha 2—3 U3yYEHHBIX CBOMCTBA (PM3MUECKHUX SBJICHUH, (PU3NUECKUX 3aKOHOB
WIN 3aKOHOMEPHOCTEH;

. pemaTts pacué€THbIe 3a7aun (ONMMpPAIOLIUECs Ha cUCTeMy U3 2—3 ypaBHEHUI),
UCTOJIb3YsI 3aKOHBI U (POPMYIIBI, CBSA3BIBAOLINE (PU3NUECKUE BEIMUNHBI: HA OCHOBE
aHaJln3a ycJIOBUS 3aJau 3aIllMChIBATh KPATKOE YCJIOBUE, BBIABISATH HEJOCTAIOIINE
WIN W30BITOYHBIE J1aHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIbI, HEOOXOIUMBIE IS
pellieHusi, MPOBOAUTH Pacy€Tbl U OLEHUBATh PEAIUCTUYHOCTh MOJIYYEHHOTO
3HaYeHUs PU3NUECKON BEIUUUHBI,

. pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIIUTh MpPU [TOMOIIU
(u3nYecKuXx  METO/O0B, HCHOJb3ysl ONHMCAHWE HUCCIEIOBAHMS,  BBIICIATH
IIPOBEPSEMOE IPEAINOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAJKA IPOBEICHHUS
UCCIIEIOBAHMS, JI€1aTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YyJIbTaThl HAOIIOJCHUN U
OIIBITOB;

. IPOBOJIUTH OMBITHI IO HAOMIOEHUIO (PU3UUECKUX SBICHUN WM PUINUECKUX
CBOICTB Ted (M3y4eHHE BTOpPOro 3akoHa HbBIOTOHA, 3aKOHAa COXpaHEHHsI YHEPTUM,
3aBUCUMOCTb IE€pHOJa KoJIeOaHWH NPYKUHHONO MASTHMKAa OT Macchl Ipys3a H
KECTKOCTH NPYNKUHBI M HE3aBUCUMOCTh OT aMIUIUTYAbl MajblX KoJeOaHUH,
NPSIMOJINHEWHOE PaclpOCTPaHEHUE CBETA, pa3joKEeHUEe OeIoro CBeTa B CHEKTD,
U3Y4YEHUE CBOWMCTB M300pa)K€HUS B IUIOCKOM 3€pKajle U CBOMCTB HM300pa)K€HUs
npeaMeTa B coOuparoliei JinH3e, HaOIoeHUE CIUIOMIHBIX U IMHEHUaThIX CIIEKTPOB
U3JIYYEHHUS): CAMOCTOATENbHO COOMpaTh YCTAHOBKY M3 HM30BITOUYHOro Habopa



00Opy/IOBaHMS, OMUCHIBATH XOJ OMNBITAa WM €ro pe3ylbTaThl, (HOpMymHpOBaThH
BBIBO/IBI;

. MPOBOJUTH TPH HEOOXOIWMOCTH CEPHIO MPSMBIX HU3MEPEHHH, OMpeaesss
CpellHEee 3HAauYeHUEe M3MEepsSEeMOM BENMUYUHBI ((POKYCHOE pacCTOSIHUE COOMpArOIIe
JIMH3bI), 000CHOBBIBAThH BBHIOOP CIIOC00a N3MEpEeHUs (M3MEPUTEIILHOTO prbdopa);

. NPOBOJIUTH  HUCCIICJIOBAHHE 3aBUCHUMOCTEH (U3MUECKUX BEIUYUH C
WCTIONB30BAaHUEM TMPSMBIX HW3MEPEHHH (3aBHCHMOCTh MYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBIDKEHWM O€3 HadaJbHOW CKOPOCTH, Tepuonaa KojeOaHui
MaTeMaTUYECKOTO MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETa
OT yIila TaJeHUs W Yrja TpeJoMJICHHs OT yria TMajaeHus): IUIaHUPOBaTh
MCCIIEJIOBAaHNE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YNIbTATHI
MOJYYEeHHOW 3aBHCHUMOCTH (PU3WYECKUX BEIMYMH B BHJE TaOMUI] M TpaduKOB,
JIeNIaTh BBIBOJIBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

. MPOBOJINTH KOCBECHHBIE H3MEPEHUS (PU3HMUECKUX BETMINH (CPEIHSST CKOPOCTh
M YCKOpPCHHE Teja TPU PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOHOTO
Ha/ICHUs, )KECTKOCTh IPYKUHBI, KOO OUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHHYeCKast
paboTa W MOIIHOCTh, YacTOTa M TIEPHOA KOJICOAHWH MATEMaTHYECKOTO W
NPY>KHHHOTO MasgTHUKOB, ONTHYECKasl CHJIa COOMPAIOIIEH JTUH3BI, paIlOaKTUBHBIHN
(GOH): TUTAHMPOBATH H3MEpPEHUs, COOMPATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJTHATH U3MEPEHMUS, CIIeAys MPEAJIOKEHHON HHCTPYKIIUH, BEIYUCIIATH 3HAYCHHUE
BEJIMYUHBI ¥ aHAIM3HPOBATH TIOJYUYCHHBIC pE3yNbTaThl C Y4ETOM 3aJaHHOM
TIOTPENTHOCTH U3MEPEHUIA;

. COOFO/IaTh MpaBWiIa TEXHUKHA 0€30MacHOCTH MpHU paboTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;
. pa3iauyaTh OCHOBHBIC TMPH3HAKW WM3YyYEHHBIX (DHU3MUECKUX MOJIEICH:

MaTepHalibHas TOYKa, a0CONIOTHO TBEPAOE TEJO, TOYCHHBIH UCTOYHUK CBETA, JIyY,
TOHKasl JINH3a, [JIJaHETapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIENIb ATOMHOTIO SIAPA;

. XapaKTepu30BaTh  MPUHIUINBI  JICUCTBUS  HM3yYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPOl HAa MX OMUCAHUS (B TOM YHCIE: CIUIOMETP,
JATYUKU TOJIOKEHHUSI, PACCTOSIHUSL U YCKOPEHUS, PaKeTa, 3X0JI0T, OUKH, EPUCKOTI,
doToamnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JIO3UMETP, Kamepa
Bunbcona), ucronb3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SBICHUN U HEOOXOUMBIE
dusznueckrne 3aKOHOMEPHOCTH;

. UCIIOJIb30BATh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTHYECKUX TIPOILIECCOB MPH
peuieHnd y4eOHO-MPAKTUYECKUX 3a/1ady, ONTHUYECKHE CXEMbl IS IMOCTPOCHUS
M300paKEHUI B ITIOCKOM 3€pKajie U COOUpAIOIIeH JINH3E;

. MPUBOAUTH NMPUMEPHI (HAXOIUTHh UH(OPMALIMIO O IPUMEPaAX) MPAKTUUECKOTO
WCIIOIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEAHEBHOW KU3HU JJI 00€CIEUEHUS



0e30MacHOCTH MpH OOpallleHud ¢ NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH,
COXpPAHEHHUsSI 3J0pPOBbS M COOJIIOJEHHS HOPM SKOJIOTMYECKOTO TOBEICHHS B
OKPYKAIOLIEN CPEAE;

. OCYLIECTBIISITh MOUCK HHPOpMaLUU (HU3NIECKOT0 coaepkanus B MIHTepHeTe,
CaMOCTOATEIbHO (HOPMYIUPYS MOUCKOBBIM 3alpoC, HAXOJIUTh MYTHU OINpPEAEIICHUS
JIOCTOBEPHOCTH TOJY4YeHHON HWH(OpMalMu Ha OCHOBE HMEIOUIUMXCS 3HAHUU U
JOTOJIHUTENbHBIX UCTOYHUKOB;

. UCIIOJIb30BaTh MPU BBINOJIHEHUH YUYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTeparypy (puszmyeckoro cojaepkaHus, CIpPaBOYHbIE MaTepUalbl, PECYpChl CETU
WuTtepHer, Bnanerb NpuéMaMHu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

. co37aBaTh COOCTBEHHBIE IMHUCHMEHHbIE M YCTHbIE COOOIIEHHMS Ha OCHOBE
UHGOPMAIIMKM U3 HECKOJbKUX MCTOUYHUKOB (PU3UYECKOIO COJIEpIKAHUs, MyOJIUYHO
PEACTABIATh PE3YIbTAThI IPOEKTHOM UM UCCIEA0BATENBCKON AEATEIbHOCTH, IPH
3TOM TPaMOTHO HCIMOJb30BaTh HW3YyUYCHHBIM NOHATUHHBIN ammapar H3y4aemMoro
paznena (U3MKA M COMPOBOXKIAThb BBICTYIUICHHUE TMpE3CHTalUed C y4E€ToM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194



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

2 41 4 1
3 HEPLULA, Macca, IUIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlarieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BemecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 bubmmoreka [{OK
1.1 10 1
OIIMCAaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAUMOJIeHCTRHE Tel https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomHoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexaunueckue KojieOaHus 7 3 nommorexa 11
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 9 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
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