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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo ¢u3uke Ha ypOBHE CpelHero oOmero o0pa3oBaHHs COCTABICHA Ha
ocHoBe TpeOoBaHMi K pe3ylbTaTaM OCBOEHHs CpeiHed 00pa30BaTeIbHOM MPOrpaMMbl CPEJHETO
obmero oOpazoBaHMs, HpeAcTaBiIeHHBIX B dexepaqbHOM TOCYZapCTBEHHOM 00pa3oBaTEIbHOM
cTaHgaprte cpeaHero obmero obpazopanus (IIpuka3z Munnpocsemenus Poccun ot 31.05.2021 .
No 287, 3apeructpupoBan MunuctepctBom roctuiiuu Poccuiickoir @enepanuu 05.07.2021 r., per.
Homep — 64101) (mamee — ®I'OC OO0OO0), a Takxke pabouel mporpamMmmbl Bocriutanuss MBOY
«Bunmackas COLI Ne2 um. MamyTtoBa A.A.» U mporpaMmsbl IPO(HOPUEHTATUOHHOTO MUHUMYMa, C
yu€TOM pachpefenaEHHbIX 0 KjlaccaM IPOBEpsEeMbIX TpPeOOBaHMM K pe3ysbTaTaM OCBOCHMS
cpeaHell 0Opa3oBaTeNbHOI MPOrPaMMBbI CPETHEr0 00IIEeroo0pa3oBaHMsl.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA

Coneprxanue nporpaMMsl 1o (U3MKe HampasieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOYYalOIIUXCS U OPraHM3alUI0 W3ydeHHUs (U3MKU Ha JEATEIIbHOCTHOW OCHOBE. B
nporpaMMe Mo (U3UKe YYUTHIBAIOTCS MEXKIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX
IIPEIMETOB HAa YPOBHE OCHOBHOTI'O 00111€r0 00pa3oBaHUsl.

[Iporpamma mo ¢u3MKe yCTaHaBIMBAET paclpeleleHue yyeOHOro marepuaiga IO rojam
oOyyenus (IO KiaccaM), TMpeyiaraeT MPUMEPHYIO TIOCIEOBATEIbHOCTh HW3YUEHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS MPEIMETHOIO COAEp)KaHUS U Yy4€Te BO3PACTHBIX OCOOCHHOCTEH
00yJaronmxcs.

IIporpamma no ¢usuke pazpaboTaHa ¢ LEIbI0 OKA3aHUS METOAMUYECKON MOMOLIM YYUTEIIO B
COo3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

dusnka SABISIETCS CHUCTEMOOOPa3yIOLUM JJIsl €CTECTBEHHO-HAyUHBIX Y4YeOHBIX IpPEIMETOB,
IIOCKOJIbKY (PM3MYECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLECCOB U SIBJICHHUM, M3y4aeMbIX XUMHEH,
Ouosiorueit, actTpoHoMued U (Qu3MuecKkoi reorpadueld, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, NpPEIOCTaBIIsIeT HaubOoyiee sICHbIE 00pas3pl NPUMEHEHUS HAy4yHOrO METoJa
MIO3HAHUsA, TO €CTh CII0C00a MOYyYeHUsI JOCTOBEPHBIX 3HAHUI O MUpe.

Opna W3 THaBHBIX 3a4a4 (pU3MUecKoro oOpazoBaHUs B CTPYKType oOuiero oOpa3zoBaHUS
COCTOUT B ()OPMUPOBAHMM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM UM MHTEpeca K HayKe Yy
o0y4Jaronmxcs.

W3yuenne ¢u3nkn Ha 0a30BOM YypOBHE MpEAINojiaraeT OBJIAJACHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePH3YIOUIMMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTB:

® HAy4YHO OOBSACHSTH SBIICHMUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;

® UHTEPHPETHPOBATH JaHHBIE M WCIONB30BaTh HAy4YHBIE JOKAa3aTeIbCTBA IS

MOJTyYCHUST BHIBOJIOB.

Ienu n3ydeHus (GU3MKU HAa ypOBHE OCHOBHOTIO 00IIero oopazoBaHus ompeneneHsl B Konuenuuun
npenogaBaHus ydeOHoro npeamera «®dusmka» B 00pa3oBarelbHBIX OpraHusanusax Poccuiickoi
denepanuy, peagu3yoOLMX OCHOBHBbIE 00Ie00pa3oBaTeNbHbIE MPOTPaMMBbl, YTBEPKIEHHON
pemienneM Kosmneruu MunuctepctBa mpocBemienus Poccuiickoit ®@enepanuu (mpoTokona oT 3
nexadps 2019 r. Ne [TK-4BH).

HEJAW U3YYEHUS YYEBHOI'O ITIPEJMETA

Hean nzyyenus pU3NKu:

e puoOpeTeHrne UHTepeca U CTPEMJICHHUS 00ydJaroIuXcsl K HAyYHOMY U3YYE€HUIO TIPUPO/IBI,

pa3BUTHE WX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE MPEJCTAaBICHUH O HAyyHOM MeETOJe TMO3HaHUsA M  (QopMUpOBaHUE

HCCIIEI0BATEILCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;



e (QopMUpOBaHME HAYYHOI'O MHUPOBO33PEHHsS KaK pe3yjbTaTa M3y4YCHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HKH;

e (QopMupoBaHHE NPEACTABICHUN O PONM (U3UKU IS Pa3BUTHUS APYTHX E€CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUA O BO3MOXHBIX cdepax Oyaymell npodeccnoHaIbHON
IEATeNLHOCTH, CBA3aHHON ¢ (PM3MKOI, MOATOTOBKA K JaJbHEHIIEMy OOYYEHHUIO B 3TOM
HAaIpaBJICHUY.

JlocTIKeHHe STUX IeJed mnporpaMmbel 1Mo (u3MKe Ha YpPOBHE OCHOBHOIO OOIIETO

o0pa3oBaHus 00eCTIeYnBACTCS PEIICHUEM CIIEAYIOMNX 3a/1aY:

® MpHOOpeTEeHHE 3HAHUI O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,
ANIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;

® NpPHOOpETEHHE YMEHHI OITUCHIBATH M OOBSCHATH (PU3NYECKUE SBICHUS C UCIIOJIb30BAHUEM
MOJyYEHHBIX 3HAHMII;

® OCBOGHHE METOJOB pEIICHHS MPOCTEHIINX pPacu€THBIX 33Ja4 C HCIIOJIb30BAaHUEM
bu3MUECKUX MOJIeIIei, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUI HAOJIIOAATh NPUPOIHBIC SBJICHUS U BBINOJHSIThH OIBITHI, 1A00PaTOPHBIC
paboThl U IKCICPUMEHTAIBHBIC HCCIEIOBAHUS C HCIOJIB30BAaHUEM HM3MEPUTEIBHBIX
pUOOPOB;

e ocBoeHHe TpUEMOB paboThl ¢ uHDOpManueid (U3NYECKOrO COACPIKAHUS, BKIIOYAS
UHQOPMAIIMIO O COBPEMEHHBIX JIOCTIDKCHHSX (U3UKH, aHalIW3 H KPUTHYECKOE
olLleHMBaHKE MH(opManuy;

® 3HAKOMCTBO €O cepaMu MPO(HEeCCHOHATHLHOU JIEATSIBHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMCHHBIMHU TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha JOCTHIKCHUSIX (PU3MYICCKON HAYKH.

MECTO YYEBHOTI'O IIPEJJMETA B YYEBHOM IIVIAHE

Ha usydenue ¢usuku (0a30BbIi ypoBeHb) Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs
otBoautcs 238 vacoB: B 7 kiacce — 68 yacoB (2 vaca B HezeN0), B 8 kiacce — 68 yacoB (2 yaca B
Hezento), B 9 knacce — 102 gaca (3 yaca B HeJeINIO).

[Ipennaraemselil B mporpaMme no (Qu3uKe nepedeHb J1abopaTOPHBIX pabOT M OMBITOB HOCHUT
pEKOMEHIaTeNbHBIN XapaKTep, yUUTENb JeIaeT BEIOOp MPOBEIeHUs Ta0OPATOPHBIX padOT U OIBITOB
C Yy4€TOM WHAWBHUIYAIBHBIX OCOOEHHOCTEH 00y4YaromuXCcs, CIIMCKA YKCIIEPUMEHTAIBHBIX 3aaHuH,
IpeJuUlaraéMblX B paMKaxX OCHOBHOI'O T'OCY/IapCTBEHHOT'0 SK3aMeHa 1o (pu3mke.

COJEP/KAHUE OBYYEHUA
7 KJIACC
Pazgen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKILET0 MUPA.

®usznka — Hayka o mnpupoze. SBineHus npupoxasl. PuU3NUECKHE SBICHHS: MEXaHUYECKUE,
TEIUIOBbIE, SJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeanuuHbl. M3Mepenue gusnueckux BennyuH. Ousnyeckue npudopsl. [lorpenHocTs
n3MepeHnil. MexayHapoiHasi CUCTEMA €IMHUIL.
Kak ¢usuka u npyrue ecTtecTBEHHbIE HAyKH H3ydaloT Npupoay. EcTecTBeHHO-Hay4dHBIH METO
MO3HaHUs: HaOJIOIEHUE, TOCTAHOBKA HAyYHOI'O BOMPOCA, BBIIBMIKEHUE TUIIOTE3, IKCIIEPUMEHT IO
NpOBEpKE THIOTE3, OObsICHEHHEe HabmogaeMoro siBaeHus. Onucanue (U3NYECKUX SIBICHUH C
TIOMOIIBIO MOJIEIIEN.



Hemoncmpayuu.

1. Mexanuyeckue, TEII0OBbIe, EKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

2. Oduznyeckue MPUOOPHl U TPOIEAypa MPSMBIX U3MEPEHH aHAJIOTOBBIM W IH(PPOBHIM
puOOpoOM.

Jlabopamopnusie pabomot u onvimel.

1. OnpeneneHue LEHbI eJIEHUS Kalbl U3MEPUTEIBHOIO pUodopa.
2. N3mepenne pacCcTOsTHUM.
3. N3mepenue 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. Onpenenenue pa3MepoB MaJbIX TEJL.
W3mepenue TtemmepaTypel Ipd IIOMOLIM JKMJKOCTHOIO TEPMOMETpa M JaT4dKa
TEMIIEPATYPHI.
6. IIpoBenenue wuccienoBaHUS 10 IPOBEPKE THUIIOTE3bl: JAJBHOCTh IIOJETA ULIAPUKA,

MYIIEHHOTO TOPU30HTAIEHO, TEM OO0JIbIIIe, YeM OOJIBIIIEC BEICOTA TyCKa.
Pa3nea 2. IleppoHayaibHble CBeleHHS O CTPOEHHUH BellecTBAa.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. ONbIThI, JHOKA3bIBAIOIINE TUCKPETHOE
CTpOCHHE BEIECTRA.
JIBrokenue yactull BemecTBa. CBsI3b CKOPOCTH JIBIJKEHMSI YACTHI] C TeMIlepaTypoil. bpoyHoBckoe
nBokenue, uddysus. BzaumozeiicTBue yacTuIl BEIECTBA: MPUTSHKCHUE U OTTAIKUBAHHE.
ArperaTHble COCTOSIHUSI BEIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX )
Ten. B3auMocCBSi3b MEXIy CBOWMCTBAMHU BEUIECTB B PAa3HBIX arperatHbIX COCTOSHUAX U UX
ATOMHO-MOJICKYJIIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

2. Habmronenue nudoysu.

3. HabGmionenue siBieHUN, OOBACHAIOIMIMXCS TMPHUTSHKEHWEM WM OTTAIKMBAaHHEM YacTHUIL
BEIIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Orenka auamMerpa aToma METOAO0M PsiIOB (C UcToyib3oBaHueM (hoTorpaduii).

2. OnbITHI 1O HAOTIOIEHUIO TETJIOBOTO PACIIMPEHHSI Ta30B.

3. OnbITHI MO OOHAPYKEHUIO TEHCTBHUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUSI.

Paznen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe aBuxeHue. PaBHoMepHoe M HepaBHOMepHoe ABmkeHue. CkopocTs. Cpeasss
CKOPOCTb IIPY HEPABHOMEPHOM JIBJKEHUU. PacuéT myTu 1 BpeMEHHU JBUKECHHUS.
SBnenne mHepunu. 3akoH MHeEpLUMHU. B3aumonelicTBue Ten Kak NPUYMHA M3MEHEHHUS CKOpPOCTH
IBUKEHMsT Tesl. Macca kak Mepa MHepTHOCTH Tena. IlnoTHocTh BemiecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BEIlleCTBA.
Cuna xak xapakTepucTuka B3aumoencTeus ten. Cuiia ynpyroctu u 3akoH I'yka. Mi3mepenue cuiibl
C IOMOUIBI0 JUHAMOMeETpa. SIBleHue TAroTeHus U cuia TsokecTh. Cuila TSHKECTH Ha APYTux
wiaHerax. Bec Tema. Heecomocth. CroxeHHe CHII, HalpaBIEHHBIX 10 OJHON MpPSIMOM.
PaBronelicTByromas cuin. Cuna TpeHus. TpeHne CKOJIbXEHUs U TPEHHE NOKOos. TpeHue B mpupoje
U TEXHUKE.
Hemoncmpayuu.



HaGumoieHne MexaHH4ecKoro JBIKEHHS Tea.

N3mepenne ckopocTH MPSIMOIMHEHHOTO IBIKCHHUS.
Haburonienue sBjaeHUSI UHEPIUH.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH Tell.

ik wn e

CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJl.
CiokeHue CuJjl, HalpaBJICHHBIX MO OJTHOU MPSIMOIA.
Jlabopamopuusie pabomot u onvimel.

1. OnpeneneHue CKOPOCTHM PaBHOMEPHOIO [JBIKEHHMS (LIapuka B KUAKOCTH, MOJENIU
AJIEKTPHYECKOTO aBTOMOOWMIISA U TaK JaJiee).

2. Omnpenenenue cpenHeil CKOPOCTH CKOJIBXKEHHs OpycKa WIM IIapuka [0 HaKIOHHON
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPAOTO Tena.

4. OnbITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHUs (AedopManui) MNpPYKHUHBI OT
IIPUIIOKEHHOMN CHUIIBL.

5. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbI TPEHHUS CKOJbXKEHUS OT Beca Tela U

XapakTepa COMPUKACAIOIINXCS TIOBEPXHOCTEH.
Pa3znen 4. /laBiienne TBEPABIX TeJ, )KUAKOCTE U ra3oB.

Hasnenue. CrnocoObl yMEHBIIEHUS M YBENW4YeHUs JaBiieHus. [laBnenue rasa. 3aBUCHMOCTH
NaBJeHUs ra3a oT o0bEma, Temneparypsl. [lepegava naBnenus TBEPABIMU TEIaMH, KUJIKOCTSIMHU U
razamu. 3akoH [lackansa. IlHeBMaTnueckue MaIMHBL. 3aBUCUMOCTb JABJICHUS JKHIKOCTH OT
riyounsl. ['uapocratuyeckuii mapagokc. CooOuiaromuecs cocyabl. [ uapaBmudeckre MeXaHu3MBbl.
AtMocdepa 3emin u atMocdepHoe naBicHHE. [[pHUUHBI CyIECTBOBAHUS BO3AYIIHONW OOOJIOYKH
3emiu. Ombit Toppuderumm. V3mepeHne atMOCEpHOTO IaBJICHUS.3aBUCHMOCTh aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A u3MepeHus: aTMocGEpHOro AaBIEHUSI.
JleiicTBHE KUIKOCTH M Ta3a Ha MOTPYXEHHOE B HHUX Telo. BrlTankuBaromias (apXxuMenoBa) cuia.
3akon Apxumena. [InaBanue ten.Bo3zmyxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHHUS T'a3a OT TEMIIEPaTyphl.

2. [Tepenaya naBieHUs JKUAKOCTBIO M Fa30M.

3. Coob1maronyecs: Cocy/sl.

4. I'mppaBnnueckuii mpecc.

5. [TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTD BBITAIKMBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOW YacTH Tejla W TJIOTHOCTH
KHUIKOCTH.
7. PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.
8. VYcnoBue maBaHus TeJl: TUIAaBAaHWE WJIW MOTPYKEHUE TENl B 3aBUCHUMOCTH OT COOTHOIIECHUS
IUIOTHOCTEH TeJIa M JKUIKOCTH.
Jlabopamopuvie pabomsl u onvimol.
1. HccrnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOH B KUIKOCTh YaCTH
Tea.
2. Onpenenenrie BEITATKUBAIONIECH CUIIBI, IEUCTBYIONIECH HA TEJO, MOTPYKEHHOE B KUIKOCTD.



3. ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI, JCUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT
MAaccChbl TeJa.

4. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOLIEH CUJIbI, AEHCTBYIOLIEH HA TEO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KHUIKOCTh YaCTH TeJa U OT TUNIOTHOCTHU >KUKOCTH.

5. KoHcTpynpoBanue apeomeTpa WM KOHCTPYHMPOBAaHUE JIOJKA W  OIpEIENIeHHE €€
Ipy30M0JbEMHOCTH.

Pa3nea 5. PaGoTa n MOIIHOCTD. JHEprus.

Mexanuueckast pabota. MOIIHOCTb.
IIpocTble MexaHU3MbI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBuio paBHOBecus pbluara.
ITpumMeHeHMe npaBuIa paBHOBECHS pblyara K 0J10Ky. «3o010Toe npaBuio» Mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckas OHCPIUs. Kunernueckas u NMOTCHIUAJIbHAsA SHCPIUA. HpeBpameHI/Ie OJHOI'O BHUOA
MEXaHMYECKOM 3HEPIUU B APYroil. 3aKOH COXpaHEHUs! JHEPIHU B MEXaHHKE.

/emoncmpayuu.

1. [Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenne pabOTHI CHUIIBI TPEHUS IPU PABHOMEPHOM JIBIDKEHHH TeJIa TI0 TOPU30HTAIBHON
MTOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pbluara.

3. N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.

4., N3yuyenue 3aK0Ha COXPAHEHUSI MEXaHUYECKOU SHEPI M.

8 KVIACC

Pasznea 1. TensioBble siBJIeHUS.

OCHOBHBIE TOJIO)KEHUSI MOJEKYISPHO--KUHETUUYECKOM TEeOpHHM CTpPOEHMs BemiecTBa. Macca u
pa3Mepbl  aToMOB M MOJeKyd. ONbIThl, TOATBEPKIAIOLIME  OCHOBHBIE  MOJOXKEHUS
MOJIEKYJISPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, XHAKOTO M Ta3000pa3HOTO COCTOSHMM BemiecTBa. Kpucramimueckue Hu
amop¢usie Tena. OObsICHEHHE CBOICTB Ta30B, KUIKOCTEH M TBEPIBIX TE HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO--KUHETUYECKOM Teopur. (CMayMBaHWE€ W KaNWUIIPHBIE SBIEHUA. TeIIoBoOe
pacIIMpeHne U CXKaTHe.

Temmnepatypa. CBsizb TeMmMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWIKEHHS YacTull. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH JHepruu: Teruoneperadya U coBeplieHHe padoThl.
Buasl Tenonepenaun: TemIonpoBOIHOCTh, KOHBEKIIMS, U3TyUEHHUE.

KonuyecTBo TemioTel. YaenpHas TEIUIOEMKOCTh BEIIeCTBa. 1eII000MEH U TEIJIOBOE PAaBHOBECHE.
VYpaBuenue TtermoBoro Oanmanca. [lmaBrieHne w OTBepAeBaHWE KPUCTALIMYECKUX BEIIECTB.
VYaenvHas Teruiota TuiaBneHus. I[lapooOpasoBanme u koHaeHcamwms. HWcmapenue. Kumenwe.
YaeneHas TeriotTa mapooOpa3oBaHMA.3aBUCUMOCTh TeMIIEpaTypbl KHUIEHHS OT aTMOC(HEPHOTO
JTaBJICHUSI.

BraxxHocTh BO3MyXA.

DHeprus ToIMBa. Y IeIbHas TEMJI0Ta CrOPAHUS.



[Tpunnumner padoter TermmoBeix asurateneit KIIJ[ TemmoBoro neurarens. TeruioBble ABUTATENH H
3allUTa OKPY>KAIOIIEH CpeIbl.
3aKOH COXpaHEHUs U MIPEBPAILCHHs SDHEPTUHU B TEIUIOBBIX IIPOLIECCaX.

Jemoncmpayuu.

1. Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

2. Hab6mronenue nuddysun.

3. HabumroneHune siBneHui cMauMBaHus U KalWUISIPHBIX SIBJICHUM.
4. HaburoieHue TemioBoro paciivpeHus Ted.

5. M3MeHeHne naBIeHHS ra3a MPH U3MEHEHHH 00bhEMa M HarpeBaHUH WIIH OXJIAXKICHUH.
6. [TpaBuiia u3MepeHMs TEMIIEPATYPHI.

7. Bunel Teronepenayu.

8. OxJnaxJeHue Ipu COBEPLIEHUN PaOOTHI.

9. Harpesanue npu coBepiieHUN padOThl BHELIHUMU CUJIAMHU.
10. CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.

11.  HaOmroneHue KUIEHUS.

12. HaGumroJeHue MOCTOSIHCTBA TEMIIEpaTyphl IPH IIABICHUH.

13. Mopenu TEIIOBLIX IBUTaTENIEH.
Jlabopamopuusie pabomot u onvimel.

1. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKEHMUSL.

2. OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbITh! 10 HAOJIIOAEHUIO TEIIOBOTO PACIIMPEHHsI ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
4. Onpeznenenue AaBIeHUS BO3yXa B OAJUIOHE HINPHILIA.

OHBITLI, ACMOHCTPUPYIOIIUE 3aBUCUMOCTDb AABJICHUA BO3yXa OT €Io 00BéMa H HarpCBaHus
WIIN OXJIaXICHU .

6. [IpoBepka THUMOTE3Bl JMHEHHOW 3aBUCUMOCTHM JUIMHBI ~ CTOJIOMKA JKHUIKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIIEpaTypHl.

7. HaOnronenne wm3MeHeHHss BHYTPEHHEH SHEpruMM Tejla B pe3ylbTaTe TeIulonepenaud M
palboThI BHEIIHUX CHUII.

8. HccnenoBanue sBiIeHUs TEMIO0OOMEHA MPU CMEIINBAHUN XOJIOJHON U TOpsiueii BOJIBI.

9. OmnpeneneHne KOJIMYECTBa TEIUIOTHI, MOJYYEHHOTO BOJOW IMPH TEMJIO0OOMEHE C HarpeTbhiM
METAIIINYECKUM LIUJIUHAPOM.

10.  OmpeneneHue yAeabHOU TEMIIOEMKOCTH BEIIECTBA.

11.  Hccnenosanue mpouecca UCIapeHusl.

12. Ornpezenienre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

13. Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paspen 2. DiiekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

Onexrpuzanus Tei. J[Ba poja 3JIEKTpUUECKUX 3apsiioB. B3anMoaelicTBre 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBHCHMOCTh CHJIBI B3aMMOJACHCTBHS 3apsDKEHHBIX Tell OT BEJIWYMHBI 3apsiioB U
PacCTOSHUS MEXY TeJIaMu).

Onektpuueckoe tmone. Hampspk€HHOCTH — anekTpudeckoro monis. IlpuHnun —cymepno3unuu
AJIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snexTpuyueckux 3apsiioB. DJIEMEHTApHBIN 3JeKTpuueckuid 3apsa. CTpoeHue aroma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUSI DIIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHHUS 3JEKTPUUYECKOrO TOKA. MICTOYHMKM MOCTOSHHOTO
TOKa. [{eficTBUSI 3JIEKTPUUECKOTr0 TOKA (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUNA TOK B
KUIKOCTSX U ra3ax.

Onektprueckas nenb. Cuna Toka. DiekTpuyeckoe HarpspkeHue. CONnpoTHBIEHHE MPOBOJHUKA.
VYnenbHOe compoTuBIeHUE BemecTBa. 3akoH Owma mna ywyactka uenu. [lociemoBarenbHoe u
napajuieJIbHOE COeIMHEHUE MPOBOIHUKOB.

Pabota m MoOmIHOCTH 3EKTpUYECKOTO ToKa. 3akoH JDkoyms—JleHna. DiekTpuueckue Ienu M
MOTpeOUTENH IEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrossHHBIE MarHuThHl. B3auMOJelCTBUE MOCTOSAHHBIX MAarHUTOB. MarHutHoe mnoje. MarHutHoe
noie 3eMJIM U €ro 3HaueHue Juis >Ku3Hu Ha 3emse. OnbIT Opcrena. MarnuTtHoe 1osie
3NEKTPUUECKOro Toka.IlpumMeHeHne 31eKTpoMarHuToB B TeXHUKE. J[eficTBME MAarHUTHOrO MOJIs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUIATEIb IOCTOSIHHOTO TOKA. Vcrionb30BaHue 3JEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omnertel @apanes. SABneHue 3MeKTpoMarHUTHOW MHAYKIUU. [IpaBmino JleHma. DnekTporeHeparop.
CriocoObl MOTY4YeHHsI IEKTPUUECKON SIHEPTUH. DNEKTPOCTAHIIUK HAa BO3OOHOBISIEMBIX HCTOUYHUKAX
SHEPIUH.

Hemoncmpayuu.

1. DneKkTpu3anus Ted.

2. JIBa poJia aEeKTpUYECKUX 3apsS 0B U B3aUMOJCHCTBUE 3apSIKEHHBIX TEll.
3. Y CTpOMCTBO U JEUCTBUE JIEKTPOCKOIIA.

4. DJIeKTpOCTaTUYECKast UHIYKLIUS.

5. 3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.

6. IIpOBOTHUKY M AUDIIEKTPUKH.

7. MopenupoBaHu€e CUTIOBBIX JIUHUHI 3JIEKTPAYECKOTO IOJIS.

8. M cTOYHMKHY ITOCTOSTHHOTO TOKA.

9. JleficTBHS DIIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUN TOK B )KUJKOCTH.

11. I"a30BbIii pazps.

12. N3MepeHne cuiibl TOKa aMIIEPMETPOM.

13. W3mepenne 31eKTpUYeCcKOro HaNpsKEHNs BOJIBTMETPOM.

14.  Peocrar u Mara3suH COIPOTUBIICHUM.

15.  B3auMmonelcTBHE MOCTOSHHBIX MArHUTOB.

16.  MogaenupoBaHue HEBO3MOXKXHOCTH Pa3CIICHUs IIOIKOCOB MarHUTA.
17. MopnenupoBaHuE MarHUTHBIX MOJIEH ITOCTOSIHHBIX MAarHUTOB.
18. OmnbIT DpcTena.

19.  MaraurHOe nojie ToKa. JJIEKTPOMarHur.

20.  JlercTBHE MarHUTHOTO I0JI HA IPOBOJHUK C TOKOM.

21.  DJeKTpOABUraTelNb OCTOSHHOTO TOKA.

22. Uccnenoanue sBIeHUS 3JIEKTPOMArHUTHON UHIYKIIVH.

23.  OmnbiTel Qapanes.



24.  3aBHCUMOCTH HAIPABICHHS WHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOBHUKHOBCHUSI.
25.  DiekTporeHeparop NOCTOSTHHOTO TOKA.

Jlabopamopmuvie pabomol u onvimol.

OMnBITH O HAOIIOCHUIO SJIEKTPU3AIUHU TNl MHAYKIUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanue ASWCTBUS SJICKTPUIESCKOTO OIS HA TPOBOJIHUKU U TUDJICKTPUKH.
COopka u mpoBepka paboThl AIMEKTPUUECKOM IIETH MTOCTOSTHHOTO TOKA.

H3mepeHue u peryImpoBaHue CHIIBI TOKA.

N3MepeHune u perynmpoBaHUe HAIPSIKEHUS.

ik wnne

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYLIETO YEpe3 PE3UCTOp, OT CONPOTHUBIICHUS
pe3ucTOopa 1 HANPSKEHUS HAa PE3UCTOPE.

7. OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUUYECKOTO CONPOTUBIICHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAIU MOIIEPEYHOr0 CEYEHUs U MaTepHrala.

8. IIpoBepka mpaBuila CIIOKEHUS HANPSHDKEHUM IIPU IIOCJIEA0BATEIIBHOM COCJUHEHUH JBYX
PE3UCTOPOB.

9. IIpoBepka npaBuiia s CUIIbI TOKA IIPU MapaAJUIEIIbBHOM COEAMHEHUHN PE3UCTOPOB.

10.  Ompenenenue paboThI IEKTPUUECKOTIO TOKA, HIYLIETO YEPE3 PEe3UCTOP.

11.  OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOI0 TOKA, BBIACIAEMON Ha PE3UCTOPE.

12.  HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, MAYILErO 4YEpe3 JaMIIOUYKYy, OT HaIpsDKCHHs Ha
HEH.

13.  Omnpenenenue KIIJ[ narpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aMMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.

15.  VM3y4yeHue MarHUTHOTO I10JI IOCTOSIHHBIX MarHUTOB MPH UX 0OBEANHEHUH U Pa3IeIICHUH.
16.  HccnenoBaHue NeHCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnpITbl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIbI B3aMMOJCHCTBHUS KaTyIIKM C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPABJICHUs TOKA B KaTYIIIKE.

18.  M3y4eHue neliCTBUSA MarHUTHOTO IOJIA HAa IPOBOJHUK C TOKOM.

19.  KoHcTpyupoBaHue U n3ydyeHue padoThbl 3J1€KTPOIBUTATENS.

20. N3mepenne KIIJI anexTpoaBurarenbHol yCTaHOBKH.

21.  OnbIThl 1O HUCCIEIOBAaHUIO SBJIEHUS AJIEKTPOMArHUTHOW MHIYKIUHU: HCCIEJOBaHUE

W3MEHEHWH 3HAUYEHUS U HaIpaBJICHHUA HHAYKIIHOHHOI'O TOKaA.

9 KJIACC
Pa3nes 1. Mexannveckue siBJICHUS.

Mexanuueckoe JBuKeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHWYECKOro  JBWKEHUsA. PaBHOMepHOe mpsAMOJIMHENHHOEe JBH)KEeHHMe. HepaBHOMepHOE
NpsMOJUHENHOe [BWKeHue. CpeaHsas M MIHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM
JBHYKECHUH.

Yckopenune. PaBHOoyckopeHHOE NpsiMoTHEHOE nBIkeHne. CBoOo1HOE magnenne. OnbiTel [anwies.
PaBHOMepHOE nBHXKEHHE MO OKpYyHOCTU. [lepuon u yacrora obpamienus. JIuHeliHas U yrioBas
CKOpOCTH. LleHTpOoCTpEMUTEIIBHOE YCKOPEHUE.

IlepBeit 3akoH Herorona. Bropon 3akoH Hsrorona. Tperuit 3akoH HeroroHa. IIpuHnmn
CYTIEpPIIO3HUIINH CHIL.
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Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMS: cuila TPEHHUS CKOJIBKCHMS, CUJIa TPEHHs IOKOS,
JIpYrue BUIbl TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOIHOrO majaeHus. J[BuxeHue
mianeT Bokpyr Connua. IlepBas kocmuueckast ckopocTs. HeBeCOMOCTB U eperpys3KH.

PaBHOBecue MarepuanbHOM Touku. AOGcosoTHO TBEpAOe Teno. PaBHOBecue TBEPAOro Tena c
3aKpeNIEHHON OChIO BpanieHus. MomeHT cuibl. LleHTp TshbkecTy.

Nmnynec tena. M3menenue umnynsca. Mmnynsc cuibl. 3aKOH cOXpaHeHUs uMIyJbca. PeakTnBHoe
JBUYKEHUE.

Mexanunueckas pabota 1 MOIIHOCTb. PaboTa cuil TsKECTH, ynpyrocTH, TpeHus. CBs3b SHEPrUu U
paOotbl. [loTeHumanbHas >Heprus Tena, MOAHATOrO HaJ MOBEPXHOCThbIO 3emid. lloTeHuuanbHas
9HEprus cxaroil npyxuHbl. Kunetnueckas sHeprus. Teopema 0 KMHETHYECKOW SHEPruu. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.

/emoncmpayuu.

1. Habnronenne MexaHM4YecKoro ABMXKEHHSI TeJla OTHOCUTENIBHO PAa3HbIX TeJ OTCUETA.

2. CpaBHeHuE NyTel U TPAaeKTOPUI BUKEHUS OJHOIO M TOTO YK€ TeJla OTHOCUTENBHO Pa3HbIX
TEJI OTCYETA.

3. H3MmepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBUKECHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

5. HaOnronenue 1BUKEHUs Tea 10 OKPYKHOCTH.

6. Habumronenne MexaHn4eckux sIBJICHUM, IPOUCXOASIIUX B cucTeMe orcuéra «Tenexka» npu
e paBHOMEPHOM M YCKOPEHHOM JIBI)KEHHH OTHOCUTEIILHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaGnronenue paBeHcTBa CUJI IPU B3aUMOAECHCTBUM TeEIL.

9. M3menenue Beca Tena Npyu yCKOPEHHOM JIBUKECHUH.

10.  Ilepenada uMmirysbca IpU B3aUMOICHCTBUU TEJ.

11. [TpeoOpa3zoBanus SHEPTUH NPU B3aUMOAECHCTBUH Tell.

12. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOAEHCTBUH.

13.  CoxpaHeHHe UMIYJIbca MpU a0COIIOTHO YIPYTOM B3aUMOAEHCTBHUH.

14.  HaGmroJieHHe peakTUBHOTO JBU)KEHUSI.

15.  CoxpaHeHHe MEXaHUYECKOH SHEpruu Mpu CBOOOTHOM Ha/IeHUH.

16. CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPH JIBHKEHUU TeJla MO IeUCTBUEM IIPYKUHBI.
Jlabopamopmuvie pabomol u onvimol.

1. KoncTpynpoBanmue Tpakra JJjisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO JBH)KEHUS IIAPUKA
WJIU TEJIEKKHU.

2. Omnpenenenue cpeaHed CKOPOCTU CKOJBKEHUS Opycka WM JBWKEHHMS LIapuKa 110
HAaKJIOHHOM IIOCKOCTH.

3. OrmnpeneneHne yCKOPEHMsI Tela IPU PABHOYCKOPEHHOM JBMIKEHUM 110 HAKIOHHOM
IIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIKEHUH 0€3

Ha4aJbHOW CKOPOCTH.
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5. [IpoBepka TUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM ABM)KEHHHM O€3 HayaJllbHOM CKOpPOCTH
IIyTH OTHOCATCA KAaK psIi HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME IIPOMEXKYTKH BpPEMEHHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO JABJICHHUS.

7. Omnpenenenne korhduueHTa TPEHUS CKOIBKCHHUS.

8. Onpenenenue KECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JIBHKEHHUH TeJia 110 TOPU30HTATbHON
MMOBEPXHOCTH.

10.  Ompenenenue pabOTBl CHIIBI YOPYrOCTH TpU TOABEME Tpy3a C HCIOJIb30BaHUEM
HETOJBM)KHOT'O U MOJBHKHOTO OJIOKOB.

11.  HM3ydeHue 3aKOHA COXPAHEHMsSI SHEPTUU.

Pa3zpen 2. Mexann4yeckue KoJe0aHus M BOJIHBI.

Konebarenpnoe nBumxkeHue. OCHOBHBIE XapaKTEPUCTUKHA KOJIEOAHWW: TMEpUOJN, YacToTa,
amIMTyna.  MareMaTHdeckuii W IPYKUMHHBIM MaATHMKU. [IpeBpamienue »sHeprum 1npu
KoJs1e0aTenbHOM JIBUKECHUU.
3aryxatomue konebanus. BoinyxnenHsle konebanus. Pesonanc. Mexanndeckue BosiHbl. CBoOWCTBa
MEXaHW4YeCcKuX BOJH. [IpomonpHble M monepedyHble BOJIHBL. [[MHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKre BOIHBI B TBEPJOM Telle, CEHCMUYECKHUE BOJIHBI.
3ByK. I'poMKOCTb 3ByKa U BbicOTa ToOHA. OTpakeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.
/emoncmpayuu.

1. HaGronenne xoe0aHuii Tel o] IeWCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
2. Habmonenne xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. HabGmronenre BoIHYKIEHHBIX KOJIEOaHUN U PE30HAHCA.

4. PacnipocTpanenre npoAoiabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).

5. Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pe30oHaHC.
Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenye 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.

2. OmnpezaeneHye 4acTOThl U MepHOJia KoleOaHUH NPy>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepuoJia KojeOaHuil MOABEIICHHOTO K HUTU Ipy3a OT JUIMHbI
HUTH.

4. HccnenoBanue 3aBUCMMOCTH IIepro/ia KoieOaHUM NMPYKUHHOTO MasiTHUKA OT Macchl rpysa.
5. [TpoBepka HE3aBUCHMOCTH IepHoJa KojeOaHWW Ipysa, MOABEIIEHHOTO K HUTHU, OT Macchl
rpysa.

6. OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh NIepuoJa KojaeOaHUi NMPYKMHHOTO MasTHUKA OT

MAacchl I'py3a 1 )KECTKOCTH NPYKUHBI.
7. H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.
Paspnen 3. DiieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHUTHOE I0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 351eKTPOMAarHUTHBIX BOJIH. McrIob30BaHNE AIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H.
DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
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1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBBIE cBOMCTBaA CBETA.

Jlabopamopmuvie padbomol u onvimol.

1. N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Pa3nen 4. CBeToBbI€ IBJICHUS.

JlydyeBas monenb cBeta. Mcrounuku cBera. [IpsamonnHeliHoe paclipoCcTpaHEHUE CBETa. 3aTMEHUS
Comnnua u Jlynsl. Otpaxenue cBera.llnockoe 3epkano. 3akoH OTpa)KEHHsI CBETA.
[Ipenomiienne cBeTta. 3akoH IpesoMyieHHs cBeTa. [lonHOe BHYTpEHHEE OTpaX€HUE CBETa.
Hcnonb30BaHre NOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.
JIunza. Xoxa nydeit B mmH3e. OnTryeckas cuctema (oroamnmnapara, MUKPOCKOIIa U Telleckora. ['as3
KaK OITUYecKas cucreMa. biim3opykocTs U 1aabHO30PKOCTb.
Pasnoxxenne Oenoro cera B crekrp. Onbitel HetoToHa. CnokeHHE CHEKTPAIbHBIX IIBETOB.
Jucnepcus cera.
/emoncmpayuu.

1. [TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.

2. OtpaxkeHue cBera.

3. [Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4., IIpenomnenue ceera.

5. OnTuyeckuil CBETOBOL.

6. Xox nydeil B cobuparolieii TuH3e.

7. Xox JIydeil B paccenBaroleH JIMH3E.

8. [TosryueHnue n300paxeHUil ¢ MOMOILBIO JIUH3.

9. [Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rinasa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12.  IlomyudeHue Genoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPAKEHUsI CBETOBOTO Jiyya OT yrijia MaJeHusl.
2. N3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B IJIOCKOM 3epKajle.

3. HccnenoBanne 3aBUCHMOCTH yIJIa IPEIOMIIEHHMS CBETOBOIO Jiydya OT yIja NaJeHHs Ha
I'PaHULE «BO3LyX—CTEKIION.

4, [Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

5. Omnpenenenne GHOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMpAroLei JINH3HI.
6. OnBITHI MO Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

7. OnbITH IO BOCTIPUSATHIO IIBETA IPEIMETOB MPHU UX HAOIIOCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nea 5. KBantoBble siBJIeHHS.

OnwiTel Pesepdpopaa u mnanerapHas mojenb aroma. Moxens atoma bopa. Hcmyckanue wu
MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEeyaThIie CIIEKTPHI.
PannoaktuBHOCTE. Anb(a-, O6era- W Tramma-u3iaydeHus.CTpoeHue aToMHoOro sjapa. HykionHas
MOJellb aTOMHOTO siipa. M3oTonsl. PagnoaktuBHele npeBpamienus.[lepuoa nomnypacnaaa aToMHBIX

saaep.
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SnepHble peakuu. 3aKOHBI COXPAHEHHUS 3aps10BOT0 U MACCOBOI0O YHMCEI. DHEPIUs CBSI3U aTOMHBIX
anep. CBsi3p Macchbl U 3Hepruu. Peakiuu cunTte3a u aenenus saep. Mcrounuku sneprun CosHua u
3BE3.

SAnepHas sHepreTuka. JleMcTBUS paMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

1. CreKTpbl U3JIy4€HHUs U TOTJIOMICHHUS.

2. CrieKTpbl pa3aMyYHbIX I'a30B.

3. CrnexTp BoaoOpoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cuéruyrka HOHU3UPYIOMINX U3TYUCHHI.

. Perucrparus u3irydeHus IPUPOTHBIX MUHEPAIOB M ITPOIYKTOB.
Jlabopamopmuvie pabomol u onvimol.

1. HaGuroieHre CIUTONIHBIX U JIMHEWYaThIX CIICKTPOB H3TYICHHUS.

2. HccrnenoBanue TPEKOB: HW3MEPEHHE OSHEPTUM YACTUIBI 10 TOPMO3HOMY TyTH (TIO
dboTorpadusm).

3. H3mepenue painoakTuBHOTO (hoHa.

IToBTOpHTE/ILHO-0000 IO MOLYJIb.

[ToBTOpHTENBHO--0000IIAIOIMNI  MOIYIb TPEAHA3HAYEH I CHUCTEMaTHU3alud M 0000IIeHus
MIPEIMETHOTO COJIEP>KaHUSI U OMbITA AEATEIbHOCTH, MPHUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
Gbu3MKKM, a TakXke A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (QH3UKe s
00y4aromuxcs, BEBIOPAaBIINX 3TOT YU4EOHBIH MPEIMET.

HpI/I HU3YUCHUH OAaHHOI'O MOAYJA PCAIM3YIOTCA W CUCTEMATU3HUPYIOTCA BUAbI ACATCIBHOCTH, HaA
OCHOBE KOTOPBIX obecrieunBaeTcst JOCTMIKCHUC NPCIMETHBIX W MCTAIIPEAMCETHLIX IIIIAHUPYCMBIX
pe3yabTaToB 00ydeHus, (opMupyeTrcs eCTeCTBEHHOHAYyYHAasAPaMOTHOCTb: OCBOCHHME Hay4HBIX
METOZOB HCCIENOBaHUs SBJICHUNH TNPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUAMHU OOBSICHATh
(1)I/ISI/I'-I€CKI/IG SABJICHUS, TPUMCHAA IMOJTYYCHHBIC 3HAHUA, pCIIATh 3a/la4r, B TOM YHCJIC KAYCCTBCHHBIC
1 OKCIICPUMCHTAJIBHBIC.

[IpyHIMIHATBHO JEATENBHOCTHBI XapakTep AAHHOIO pas3jiella peajnu3yercs 3a CYET TOro, 4ro
o0yyaromuecst BHIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM IIPe/Iaraercs:

Ha OCHOBE NOJyYEHHBIX 3HaHWM paclo3HaBaTh M HAYYHO OOBICHATH (PU3MUECKUE SIBICHUS B
OKpY>Karolllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCMOJIb30BaTh HayYHbIE METO/Ibl UCCIEIOBAHUS (PU3NUECKUX SBJICHUH, B TOM YHCIe JJIs POBEPKU
TUIOTE3 U TIOJyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

00BICHITH HAayY4YHBIC OCHOBBI Hanbojiee BaKHBIX )IOCTI/I)KGHI/II\/'I COBPEMCHHBIX TGXHOJ’IOFI/II‘/’I,
HanpuMmep, MPaKTUYCCKOro HMCIOJb30BAHUA PA3JIMYHBIX HCTOYHHUKOB OHCPIHMHM HAa OCHOBC 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUOB YHEPTHUHU.

ININIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

I/ISYIICHI/IC (I)I/ISI/IKI/I Ha YpPOBHC€ OCHOBHOI'O O6I.LI€TO 06pa30BaH1/1;1 HAIlpaBJICHO Ha IOOCTHUIKCHUC
JIMYHOCTHBIX, METANTPCIAMETHBIX U IPEIMETHBIX O6paSOBaTeJ'II)HI)IX PE3YIBTATOB.
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B pesynbrare mzyuenus (GHU3MKH Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs y 00y4aroIerocs
OyayT cOpMUPOBAHKI CIEAYIONINE TNYHOCTHBIC PE3yIbTaThl B 4aCTH:

o 1) maTpMoTH4YeCKOro BOCIIUTAHUS:

o — IpOsIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (U3NUYECKOM
HayKU;

o — [IEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;

o 2) rpa’KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

L4 — I'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6Cy)KI[eHI/II/I 06H_I€CTBGHHO3H21‘II/IMBIXI/I ITHUYCCKUX

po6JeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTOCTHIKECHUN (PU3UKH;

o — OCO3HAHHC BAXXHOCTHU MOpaHLHO--BTI/I‘-IGCKI/IX HpHHI.IHHOB B ACATCIBHOCTU y‘IéHOI‘O;

o 3) 3cTeTH4eCcKOro BOCTIUTAHMS

° — BOCIIPUATHE ICTETUYECKUX KayecTB (PU3MUECKON HAyKH: €€ rapMOHHMYHOI'O IOCTPOECHMSI,
CTpOFOCTI/I, TOYHOCTH, JIAKOHHUYHOCTH,

° 4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

° — OCO3HAaHHE IEHHOCTU (U3NYECKOM HAyKU KaK MOIIHOTO MHCTPYMEHTAa MO3HAHMS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTaBISAIONIEH KYIbTYpPHI,

o — pa3BUTHE HAYYHOH JIFOO03HATEIPHOCTH, HHTEPECA K HCCIICIOBATEIILCKON eI TEIILHOCTH,

° 5) popmupoBaHus KyJLTYPHI 310POBbSI H IMOLMOHAJIBLHOT0 0JIArONOTYYHs:

° — OCO3HaHHME IIEHHOCTH Oe30macHOro oOpasa >KU3HHU B COBPEMEHHOM TEXHOJOTHYECKOM

MUpE, BAXKHOCTH IPaBUJI 0€30I1aCHOTO MOBEACHUSI Ha TPAHCIOPTE, HAa 0POrax, ¢ AMEKTPUUECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

o — cOpMUPOBAHHOCTH HaBbIKa pe(IEeKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO
XK€ MpaBa y Jpyroro 4egoBeKa;

o 6) TPY10BOT0 BOCIIUTAHUSA:

o — aKTHBHOE y4acTHe B PEIICHUU MPAKTUYECKUX 3a]ad (B paMKax CeMbH, 00pa3oBaTeIbHOU

OpraHM3allfy, TopoJia, Kpas) TEXHOJIOTHUECKON U COIMAIbHON HAMpPaBIEHHOCTH, TPEOYIOIINX B TOM
yucie U PU3nIecKuX 3HaAHUMH;

o — UHTEpEeC K MPaKTUIECKOMY U3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;
° 7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:
o — OpHEHTalusi Ha TpUMEHeHWe (U3MUECKUX 3HAHUW M pelleHus 3agad B o0iactu

OKpY’Kalollled Cpefbl, IUIAHUPOBAHMS MOCTYNKOB M OLEHKM HX BO3MOKHBIX MOCIEACTBUW ISt
OKpY>Karollen Cpeibl;

L4 — 0CO3HaHHUE II100aIBHOTO XapaKkTepa 3KOJIOTHICCKUX HpO6J’I€M )51 HYTeﬁ HX PCIICHUA,
L4 8) aJanTaii K USMEHAIOIIUMCH YCIIOBUAM COIMAIbLHOM U l'[pHpO)IHOﬁ Ccpeabl:
L4 - HOTpe6HOCTI) BO B3aI/IMO)IeI\/'ICTBI/II/I IIpU BBINIOJIHCHUHA I/ICCJ'IeJIOBaHI/Iﬁ n MPOCKTOB

¢u3nveckoil HarPaBIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

. — MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JEATEIBHOCTD;

o — noTpedHOCTh B (hOPMUPOBAHMM HOBBIX 3HAaHUM, B TOM 4ucie (GOpMyIUpOBaTH HIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTaX U SIBICHUSX;

J — 0CcO3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001aCcTH (PU3HKH;

J — IUTAaHUPOBAHKME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA;



15

o — CTpEeMJICHUE aHATTM3UPOBATH U BBISBIIATH B3aUMOCBSI3H MIPUPOBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIC C UCIOIh30BAHUEM (PU3NUCCKUX 3HAHMUIA;

o —OIIEHKa CBOUX JCMCTBHIM C y4€TOM BIHMSHHUS Ha OKPYXKAIOUIYI0 Cpely, BO3MOXKHBIX
rJ100aMBHBIX TOCEACTBUM.

METANPEIMETHBIE PE3YJIbTATHI
B pesynbrare ocBOGHHUS IpOrpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHS Y
oOyuatomerocsi Oynyr chopMupoBaHbl MeTanpeaMeTHbIe Pe3yJbTaThl, BKJIIOYAIOIINE
MO3HABATENIbHbIC YHUBEpCAJIbHBIE YueOHBbIE JCHCTBHUS, KOMMYHHKATHBHBIE YHHBEpCaIbHbIC
yueOHbIe eCTBUS, PETyIATUBHBIC YHUBEPCAIbHbIEC yueOHbIC ACHCTBUS.

ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe yYeOHbIe AeiicTBUSA

Ba3oBrle Jlornyeckune AeiMcTBUA:

o BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHHUIA);

o YCTaHABIIMBATh CYIICCTBCHHBIN TMpH3HAK KiIaccU(HUKAIMK, OCHOBAaHUS JUIsi 0000IIEeHUS U
CpaBHEHUS,

o BBISIBJISITH 3aKOHOMEPHOCTHM W TPOTHBOpPEUMS] B paccMaTpuBaeMbIX (akTax, AAHHBIX U

HaAOIIOICHUSX,, OTHOCAIINXCA K (PU3MUECKUM SIBIICHUSIM;

o BBISIBJISITH TPUYMHHO--CIICACTBEHHbIC CBSI3M MPU HU3YUYeHUU (U3UUECKUX SBICHUN W
MIPOLIECCOB, JeNaTh BBHIBOABI C MCIOJIb30BAaHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUYCHHIA,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (DU3HMUECKUX BEIINYHH,

o CaMOCTOSITENIbHO BBIOMPATh CIOCO0 pelieHus yuyeOHoH (u3nueckoil 3amaun (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pPEIIEHHs, BHIOOpP HamOoJee MOAXOIIIIET0 C YU4ETOM CaMOCTOSTEIHHO
BBIJIETICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarebcKue AeHCTBHA:

J MCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKIII MHCTPYMEHT MO3HAHMUS,

J IPOBOJUTH IO CaMOCTOSITEIIbHO COCTAaBICHHOMY IUTAaHY OIBIT, HECIOXXHBIA (pr3mueckuit
AKCIIEPUMEHT, HEOOIbIIIOE UCCIIeI0BAaHUE (PUZUUECKOTO SIBICHUS;

o OIICHUBATh HAa MPUMEHUMOCTh H JOCTOBEPHOCTh WH(POPMAIUIO, TOJTYICHHYIO B XOJE
WCCIIETOBAHUS WU YKCIIEPUMEHTA;

J CaMOCTOSITENNbHO (OPMYIHUPOBATh OOOOIIEHUS U BBIBOJBI MO pe3ylbTaTaM MpPOBEAEHHOTO
HaOII0/IEHUs, OTBITA, UCCIICIOBAHMS,

o MPOTHO3UPOBATh BO3MOXKHOE JajibHeWIIee pa3BUTHE (UINYECKUX TPOIIECCOB, a TaKKe
BBIIBUTATh TIPENONIOKEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

o NPUMEHSTh pPa3JIMYHBIE METOJIbI, WHCTPYMEHTBHI M 3alpochl NpHU TOHCKE U OTOOpe
nH(OPMAaLIUY WIH JAaHHBIX C YUETOM IpeIIoKeHHOW yueOHO! (hr3nueckoi 3a1auu;

o AHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETHPOBATH UHGOPMAIUIO PA3TUYHBIX BUIOB
1 (hopM TpeICTaBICHHUS,;



16

o CaMOCTOSITENIFHO BBIOMpATh ONTHUMaJbHYIO (opMy mpencTaBieHus HHGOpPMAIUH |
WLTIOCTPUPOBATh PeIlacMble 3a/1a4i HECIOKHBIMH CXeMaMH, TuarpaMMaMu, HHOH rpadukoil 1 ux
KOMOHWHAIIUSIMU.

KoMMyHHUKaTHBHBbIE YHHBepcaabHble y4eOHbIe JelicTBUA:

J B X0z1e 00CyX/eHHs y4eOHOro Marepuala, pe3yJbTaToB Ja0opaTopHBIX PabOT U MPOEKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TeMbl M BBICKA3bIBaTh HJIEH, HAllCJICHHBIC Ha
pelIeHHe 3a7]au U MoIep KaHue OJ1aroxenaTeIbHOCTH OOLICHNUS;

. COIIOCTABJISITh CBOM CYXJICHUS C CYXACHUSMH JAPYTUX YYaCTHUKOB JIMAJIOTa, OOHAPYKUBAThH
pa3IM4MUE U CXOJICTBO MO3ULIMIA;

L4 BBIPpAXaThb CBOXO TOYKY 3PCHUSA B YCTHBIX U ITMCbMCHHBIX TEKCTaX,

° NyOJIMYHO TPEACTABIATH PE3YNIbTAThl BHITOJTHEHHOTO (PU3MUYECKOTO OMbITa (IKCIIEPHUMEHTA,

HCCTIEI0OBAHUS, TIPOCKTA);

o INOHMMATh U HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUAYAIbHOW pabOThHl MHpu
peleHH KOHKPETHON (PU3NIECKOI MTPOOIIEeMBI;

. IIPUHUMATh LEIM COBMECTHOM JIEATEIIBHOCTH, OpraHU30BbIBATH JEHUCTBUA IO €€
JOCTH)KEHHUIO: PacCHpeAessTh PO, OOCYXIaTh IMPOLECCHl M pe3yJbTaTbl COBMECTHOH paboThl,
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

o BBINOJIHATh CBOIO 4YacThb paOOThI, JOCTUras KadyeCTBEHHOIO pe3yjbTara II0 CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JNEUCTBUS C APYTUMU WIEHAMH KOMAH]IbI;

o OLIEHMBATh KauyeCTBO CBOEro BKJIaZa B OOIIMH HPOAYKT MO KPUTEPHSIM, CaMOCTOSATEIBHO
c(OpPMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHUCTBHSL.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranmusanmus:

. BBISIBJISITH NMPOOJEMBbl B KU3HEHHBIX M YYEOHBIX CHUTYalUAX, TPEOYIOUIUX JUIsl peIIeHUs
¢bu3nUecKux 3HaHUMH;

o OPUEHTHPOBAThCSI B PA3JIUYHBIX MOJIXOAAX NPUHATHS pelIeHud (MHIUBHIyaJbHOE,
MPUHATHE PELLICHHs B IPYIIE, IPUHATUE PEIIEHUH rpymIoil);

o CaMOCTOSITENIBHO COCTaBJIATh AJITOPUTM pelleHus (Qu3Mueckod 3agauyd WM  IUIaHa
HCCIIEIOBAHMS C YYETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BapUaHThl PEIICHU;

L4 JACIaTb BLI60p )51 6paTB OTBCTCTBCHHOCTD 34 PCILICHUC.

CaMOKOHTpOJH), IMOLMOHAJIbHbIA HHTEJJIEKT:

L4 JaBaThb aICKBATHYIO OICHKY CUTyalluu W IIpEJiarath jiaH eé U3MCHCHHA,

L4 O0OBACHATH IMPUYIUHBI JOCTUKCHUA (HGI[OCTI/I)KCHI/I}I) PE3YyIbTATOB ACATCIILHOCTU, OaBaTb

OLIEHKY IPUOOPETEHHOMY OIIBITY;

. BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOJHEHUS (PU3UUIECKOTO
UCCJIEIOBaHMSI MJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIbCTB, H3MEHHUBIIUXCS CUTYallHi,
YCTAQHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYIHOCTEH;

J OLICHUBATh COOTBETCTBUE Pe3yibTaTa UENH U YCIOBUSIM;
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o CTaBUTH Ce0sl HA MECTO JIPYroro 4eJIoBeKa B XOJ€ CIopa MU AUCKYCCHU Ha HAYYHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYyTroro;

o NPU3HABATh CBOE MPAaBO HA OMIMOKY NMPU pelIeHHH (PU3HMUECKUX 3a/1a4 WM B YTBEPIKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE XK€ IPABO IPYroro.

NNPEJIMETHBIE PE3YJbTATbBI
K kxoHny oOyuenus B 7 kJjacce IpeIMETHbIE PE3yIbTaThl HA 0a30BOM YpOBHE JIOJKHBI OTPa’KaTh
C(OPMHUPOBAHHOCTh Y O0YUAIOIUXCSA YMEHUI:
o UCIIOJIb30BaTh MOHATHS: (PU3MYECKHE U XUMUYECKUE SBICHUS, HAOJIIOJCHUE, SKCIIEPHUMEHT,
MOJIeJIb, TUIOTE3a, €AMHUIBI (PU3MUYECKUX BEIWYMH, aTOM, MOJEKYJa, arperatHbleé COCTOSHUS
BellecTBa (TBEpHOE, JKUAKOE, Tra3000pa3HOE), MEXaHUYECKOe JBIM)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHUs, paBHOCHCTBYIOIIAsA cuia, Aedopmanus (ynpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;
. pa3nuuath sBiCHUS (OUQQyY3Us, TEIUIOBOE ABMKCHHE YACTHIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBMKEHHE, HHEPLIUS, B3aUMO/IEHCTBUE TEJl, pAaBHOBECHE TBEPABIX TEI C
3aKpENJIEHHON OCBIO BpAlllEHHUs, Iepefayda JaBlIeHUs TBEPABIMU TEJIAMH, KUIAKOCTSIMHM U Ta3aMH,
aTMoc(epHOe AaBleHHE, IUIaBaHUE TeJ, MIPEBPAIIEHUS MEXaHUUECKOW SHEPIUn) MO ONUCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OTBITOB, AEMOHCTPHPYIOIINX JaHHOE (PU3UYECKOE SIBIICHUE,
o pacrio3HaBaTh IPOSIBICHUE W3YYEHHBIX (PU3MYECKUX SIBICHUH B OKpYXKalOIIEM MUpPE, B TOM
yrcie GU3NIecKre SBICHHUS B IPUPOAEC: PUMEPHI IBUKECHHUS C PA3IMYHBIMH CKOPOCTSIMH B KHBOU
U HEXHUBOW TPHUPOJE, NEHCTBUE CHIIBI TPEHHS B NMPHUPOJIE M TEXHUKE, BIUSHHE aTMOCHEPHOTO
JIaBJIEHHs] Ha >KUBOM OpraHu3M, IUIaBaHUE PbIO, pblYard B TeJI€ YeJIOBEKa, MPU ITOM IEPEBOAUTH
IPAKTUYECKYIO 33/1ady B Y4e€OHYIO, BBIAEIATH CYLIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PU3HUYECKHX
SIBIICHHI,
o OINUCHIBATh H3YYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBICHMS, HUCHOJIb3Ys (PU3UUECKUe
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHUJIA
YIPYrOCTH, CHJIa TSKECTH, BEC Tella, CUila TPeHHs, AaBlieHHe (TBEPAOTO Tena, >KUIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHWdeckas paldoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (HULUEHT MOJE3HOro JIEHCTBUS MEXaHU3MOB, KUHETUYECKas: U MOTEHIMaAIbHAs SHEPTus), pu
OIMMCAaHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIIOJIB3YEMBIX BEIMUNH, UX 0003HAYEHUS U
eMHUIBl (U3NYECKUX BEIUYMH, HAXOOUTh (OPMYIBI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO
BEIMYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpa(UKH HM3YYEHHBIX 3aBUCHUMOCTEH (U3NYECKHX
BEJIMYNH;
o XapakTepu3oBaTh CBOMCTBa TeJ, (U3UYECKUE SBICHHUS M INPOLIECCHI, UCIONb3Ys IMpaBHUiIa
CIIOKEHMsI cUJI (BIOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, npaBuio
paBHOBecHs pbruara (0J0Ka), «30J0TO€ MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHH4eCKOU
SHEPIuu, IpU 3TOM JIaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €M0 MaTEMAaTUYECKOE
BBIPAXECHHUE;
. OOBSICHATH (PpU3MUYECKHE SIBIICHUS, MPOLIECCH U CBOMCTBA TN, B TOM YHCJIE M B KOHTEKCTE
CUTYyallull MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABJIATh INPUUYMHHO--CIIEICTBEHHBIE CBS3H,
CTpOUTH OObBsSICHEHHE U3 |—2 JOrMYecKuX MIaroB C omopol Ha [—2 H3y4yEeHHBIX CBOWCTBa
(bU3UYEeCKUX SBICHUHN, GU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;
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o pemiath pacuéTHbIe 3a7auu B 1—2 AEWCTBUS, UCIIOIB3Ys 3aKOHBI U (HOPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHajM3a YCIIOBHMs 3aJlaud 3alUChIBaThb KpPATKOE YCIOBHE,
HOJICTABIATh (pU3MUECKHE BEJIWYMHBI B (OPMYNbI U IMPOBOJUTH PACUEThl, HAXOJUTH CIPABOYHbIE
JaHHbIe, HEOOXOAUMBIE JJISl PEIICHUs 3aa4, OLICHUBATh PEATMCTUYHOCTD MOJYYSHHOH (pru3mueckon
BEJIMYMHBI;

o pacrio3HaBarh MpoOJIEeMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOLIH (PU3HMYECKUX METOIOB, B
ONHMCAaHUU MCCIEAOBAaHUS BBIIEIATh IPOBEPSAEMOE IPEAINONOKEHUE (TUIIOTE3Y), pa3iaudaTbh |
MHTEPIPETHUPOBATH IOJIYYEHHBIH pe3yabTaT, HAXOAUTh OUIMOKU B XOJI€ OIBITA, JeJIaTh BBIBOJBI 110
€ro pe3ynbTaram;

o IIPOBOJUTH OMBITHI 110 HAOIIOJEHHIO (PU3UYECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB TEN:
(bopMynMpOBaTh IMPOBEPSEMbIE IPENNOJIOKEHHUs, COOMpaTh YCTAHOBKY M3 IPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 ONBITa U POPMYJIMPOBATH BBHIBOJIBL;

o BBINOJIHATL IPSIMbIE W3MEPEHUsl PACCTOSIHMS, BPEMEHHM, Macchl Teja, 00bEMa, CHUIIBI U
TEMIIepaTypbl C WCIOJIH30BAHWEM AHAJIOTOBBIX M IH(POBBHIX MPUOOPOB, 3aNMUCHIBATH MOKA3aHUS
puOOpPOB ¢ YUETOM 3aJaHHON aOCOMIOTHON MOTPELTHOCTH U3MEPEHU;

o NPOBOJUTHh HCCIIEIOBAaHUE 3aBUCHMOCTH OIHON (DM3MYECKOH BEITMYMHBI OT APYro C
MCIOJIb30BAHUEM MPSIMbBIX H3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO JIBIIKYILETrOoCs Teja OT
BPEMEHHU JBWKEHMsI Tela, CWIbl TPEHHs CKOJIBKEHHMS OT Beca Tejla, KadecTBa 0OpaboTKu
MIOBEPXHOCTEH TEN M HE3aBHUCUMOCTH CUJIbl TPEHHUS OT IUIOIIAJU CONPUKOCHOBEHUS TEJ, CUJIbI
YIOPYTOCTH OT YIJIMHEHMSI IPYKUHBI, BHITAIKUBAIOLIEH CUJIbI OT 00bEMa MOrpyKEHHON YacTH Tella
U OT IUIOTHOCTH JKMJKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT INIyOUMHBI, HA KOTOPYIO
MOTPY’KEHO TEJIO0, YCIOBHUM IIaBaHUs TeJl, YCIOBUM paBHOBECHs phlyara U OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM y4E€OHOIO MCCIIEOBAHUS, COOMPATh YCTAHOBKY U BBINOJHSITH U3MEPEHUS, CIENys
MPEIIOKEHHOMY TIUIaHy, (UKCHPOBATh pPE3yJabTaThl IOJYYEHHOH 3aBUCUMOCTH (PU3HMUECKHUX
BEIMYMH B BHUJAE MNPEIIOKEHHBIX TaOIUI MU TpaduKoB, JenaTh BBIBOJBI IO pe3yJbTaTaM
UCCIIEIOBAHMS;

o IPOBOJUTH KOCBEHHBIE M3MEPEHHsI (PU3MUECKUX BENIWYHMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH
U TBEPIOrO Tena, CUJAa TPEHUS CKOJIBKEHMS, [aBJICHHME BO3]yXa, BBITAJIKUBAIONIASA CHIIA,
JefcTByIONasl Ha MOTPYXEHHOE B JKUIKOCTH TEN0, KOI(PPHUIMEHT MOJIE3HOT0 AEHCTBUS MPOCTHIX
MEXaHM3MOB), CJEIys MPeaJoKEeHHOM WHCTPYKLUMHU: IPU BBHIIOJHEHUM H3MEpEHUil cobupaTh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHUE MCKOMOM BEIIMUMHBL;

o coOiroaaTh MpaBuiia TEXHUKU 0€30I1acCHOCTU U padoTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;
o YKa3bIBaTh MPUHIMIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAONINeCs COCYyJbl, OapoMeTp, pblyar, MOJBHHBI W HEMOABHXHBIN OJIOK,
HAKJIOHHAs IIJI0CKOCTH;

. XapaKTepu30BaTh MPUHIUIBI IEHCTBHUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB C
OTOPOM Ha MX ONMUCAHMS (B TOM YMCJIE: MOAMMUITHUKH, YCTPOUCTBO BOJOIPOBO/IA, THAPABIMUECKUI
rpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp), MCIONb3ysd 3HAaHUS O CBOWCTBAxX
(bu3nyecKux SIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

o OPUBOJIUTH  NpUMEpPHl  (HAXOOUTh HH(OpPMALMIO O TpUMEpPax) MPaKTHYECKOIO
MCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM KU3HU JIJIsl oOecreueHns 0e30MacHOCTH MpU
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oOpamieHuu ¢ TpudopaMu U TEXHHYECKUMHU YCTPONCTBAMH, COXPAHECHHS 3JI0POBbSI M COOIOICHUS
HOPM 3KOJIOTHYECKOT0 TIOBEICHHS B OKPY KAIOILIEeH Cpejie;
o OCYIIECTBIISATh OTOOP UCTOYHUKOB MH(popMaruu B IHTepHETE B COOTBETCTBHH C 33JIaHHBIM
MMOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOIIUXCSA 3HAHUM W MyTEM CpaBHEHUS pa3JIMYHBIX
HMCTOYHUKOB BBIICTATh WH(GOPMAIUIO, KOTOpas SIBISETCS MPOTUBOPECUYMBOM HIU MOXKET OBITH
HEJIOCTOBEPHOI;
o WCIIOJIb30BaTh IPH BBHIMOJTHCHUH YYE€OHBIX 3aJlaHUN HAyYHO--TIOMYJSIPHYIO JIHTEpaTypy
(hU3UYECKOTO COoACpKaHUsI, CIIPABOYHBIE MaTepUaibl, pecypchl cetu MHTepHET, BIaaeTh mpuémMamMu
KOHCIICKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HHPOPMAIIUK U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
o CO371aBaTh COOCTBEHHBIE KpaTKUE IHChbMEHHBIE W YCTHBIE COOOIIEHHWS HAa OCHOBE 2—3
HMCTOYHUKOB MHGOpMAMK (PU3NUYECKOTO COJACpXKaHUSA, B TOM YHCIE MYOJIMYHO JejaTh KpaTKHe
COOOIIeHUsT O pe3ylbTaTaX IMPOCKTOB WM YYEOHBIX WCCIEAOBAHUN, MPU ITOM TPAMOTHO
WCIIOJIb30BaTh HM3YYCHHBIA IMOHSATHHHBIA anmapar Kypca (M3HKH, CONPOBOXIATH BBICTYILICHUE
Mpe3eHTalNEH;
o MpU BBINIOJIHEHUHU YYEOHBIX TPOEKTOB M MCCIIENOBAHUN paCIpeAesiaTh OO0sS3aHHOCTH B
rpymnIme B COOTBETCTBUH C MOCTAaBJICHHBIMU 3aJa4yaMu, CJICIUThH 32 BBIOJIHEHUEM IUIaHa JIEHCTBUH,
aJICKBaTHO  OLIGHUBaTh COOCTBEHHBIM BKJIAJ B  JICSITCIBHOCTh  TPYIIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aHMO/ICHCTBHE, YIUTHIBAsi MHEHUE OKPYKAIOIIUX.

K konny oOyuenuss B 8 kJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE OJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAOIIUXCSI YMEHH:
o UCIIONIb30BaTh MOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAIUITMUECKHUE U aMOpP(HbIE Tella, HACHIILIEHHBIH 1
HEHACBHIIICHHBIM Tap, BIAXHOCTh BO3/AyXa, TEMIIepaTypa, BHYTPEHHSsSI SHEPTus, TEIJIOBOU
JIBUTATENb, DJEMEHTAPHBIM OSJIEKTPUYECKUM 3apsii, JJICKTPUUYECKOE TMOJie, TNPOBOJHUKH U
JUAJIEKTPUKHU, TOCTOSHHBIN JIEKTPUUYECKUI TOK, MATHUTHOE TOJIE;
o pa3nuuath SBJIICHHUs (TEIJIOBOE pacCUIUpPeHHE U CKaThe, TeIulonepenaya, TEeIIoBOoe
paBHOBECcHE, CMayMBaHWUE, KAMWUIIPHbIE SBJICHUSA, WCHApPEHUE, KOHJICHCALUs, IIJIaBJICHUE,
KpucTannu3anus (OoTBepAeBaHHE), KHIIEHHE, TeIulonepenaya (TerionpoBOAHOCTh, KOHBEKIIUS,
M3JIyYeHHUE), DJEKTPU3AIMSA TeJ, B3aWMOJCHCTBUE 3apsiioB, IEHCTBUSI DJIEKTPUUECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aMMOJICWCTBHE MArHUTOB, JEMCTBHE MArHUTHOTO TOJISI HA MPOBOIHUK C
TOKOM, JJIEKTPOMAarHUTHAs WHAYKIHSA) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHHE;
o pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PH3UUYECKHUX SBJICHHUHA B OKPY)KAIOIIEM MHUPE, B TOM
yrcie (U3NYECKUe SIBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKEHHE U KaNWIISPHBIC SIBICHUS B
MPUpPOJIe, KPUCTAIBI B mpupoje, usznyueHue CoiHIa, 3amep3aHue BOJOEMOB, MOPCKHE OpU3HI,
oOpa3zoBaHHe POCHI, TyMaHa, WHEs, CHeTa, dJIEKTPUUYECKUE SBIEHUS B aTMocdepe, dIEKTPUIECTBO
KUBBIX OPTaHU3MOB, MAaTHUTHOE TI0JIe 3eMITd, JApei( MOIFCOB, POJIb MATHUTHOTO TIOJSI AJIS )KU3HU
Ha 3emJie, MOJISPHOE CHUSHHE, MPU 3TOM MEePEeBOAUTHIIPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUII;
o OMHCHIBATh M3YYCHHBIE CBONCTBA Ten M (DM3MYECKUE SIBICHUS, HCIONB3YS (DU3UUECKHe
BEIIMYUHBI (TeMIepaTypa, BHYTPEHHSS DHEPTHs, KOJIMYECTBO TEIUIOTHI, yJeIbHAas TETUIOEMKOCTH
BEIIIECTBA, y/e/IbHAS TEIIOTA IUIABJICHHUS, YSIbHAS TEIIOTa Mapoo0pa3oBaHus, yAeIbHas TerIoTa
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CropaHusi TOIUIMBA, KOI((UIMEHT IOJIE3HOTO ACUCTBUS TEIUIOBOM MAIIMHbBI, OTHOCHUTEJIbHas
BIQJKHOCTb BO3/1YyXa, DICKTPUYECKMM 3apsij, CWIa TOKA, JJIEKTPHUYECKOE HANPSKECHHUE,
COIPOTUBJIEHHE NPOBOAHUKA, YIEJIbHOE COMNPOTUBIEHHE BEIleCTBA, padoTa M MOIIHOCTb
AJIEKTPUUYECKOTO TOKA), TIPU OMHMCAHUM NMPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICT UCTIOIb3yEMBIX
BEJIMYMH, O00O3HAYEHUS U €IUHMIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOILUE
JAHHYI0O (U3UYECKYI0 BEIMYMHY C JAPYrMMHM BEJIMYMHAMH, CTPOUTh TIpadUKH H3Yy4EHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

J XapakTepu3oBaTh CBOWCTBA TeJl, (PU3NYECKHE SIBICHHUS U IMPOLECCHI, MCIIOIb3Ysl OCHOBHBIE
II0JIO)KEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOPUM CTPOEHHUS BEUIECTBA, NMPUHLMUI CYNEPIIO3ULIUN
noJiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsa, 3akoH OMa A1 ydacTKa LelH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTUH, IIPH 3TOM J1aBaTh CIOBECHYIO ()OPMYJIUPOBKY 3aKOHA
U 3aIIMCBIBATh €r0 MaTEMaTHUECKOE BBIPAXKEHHUE;

J OO0BICHATH (PU3NYECKHE IPOLIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYaIHii
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NPUYMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTh
o0bsicHeHHEe M3 1—2 JIOTWYEeCKHX IIaroB ¢ OMOpoi Ha 1—2 W3yYeHHBIX CBOMCTBA (DHU3MUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

J pemaTh pacu€THBIC 3aa4d B 2—3 NEHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHajIM3a YCJIOBUS 3a/laud 3alUChIBaThb KpPATKOE YCJIOBUE,
BBISIBJIATh HEIOCTATOK JIAHHBIX JUIS pEIleHHs 3aJadyd, BbIOMpAaTh 3aKOHbl U (HOPMYIHI,
HEOOXOoAUMBIE JUIsI €€ pEeUIeHHs, MPOBOAWUTH PAcYEThl M CPABHHUBATH IIOJIyYEHHOE 3HAYCHHE
(U3NIECKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

J pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEUIMTH MPH MOMOIIM (PU3MYECKUX METOJIOB,
UCMOJb3ys ONMCAHUE WCCIEAOBAHMs, BBIICIATh IPOBEPAEMOE IPEAIOJIOKEHHE, OICHUBATh
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEOBAHMS, JEJIaTh BBIBOJBL;

o MIPOBOAMTD OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUN WIN (PU3NYECKUX CBOMCTB Tell
(KanuJUIApHBIE SBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3JyXa OT €ro 00b&Ma, TeMreparypbl, CKOPOCTH
Ipolecca OCThIBAaHUS M HarpeBaHus IMPU U3IYyYEHUH OT LIBETa M3JIydarolled (Mmorjiouaromiei)
MTOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJBI OT TEMIEPATYPhI )KUIKOCTH U IJIOLIAAHN €€ TOBEPXHOCTH,
UIEKTPU3aLMs T U B3aUMOJCHCTBHE DIIEKTPUYECKHX 3apsioB, B3aUMOJIEHCTBUE ITOCTOSHHBIX
MarHuTOB, BU3YyaJIU3allisl MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, NEHCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBa AJIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOIBUIATENS MOCTOSHHOIO
TOKa): (OpMYIHpPOBATh MPOBEPSEMbIE MPEAIOIOKEHNSI, COOUPATh YCTAHOBKY U3 MPEIOXKEHHOTO
000pyZI0BaHUs, OIKMCHIBATH X0 ONbITa U (POPMYIHPOBATH BBIBOBI;

o BBITNIOJHAThH MPSIMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIbHOW BIAXKHOCTH BO3AYyXa, CHJIbI
TOKa, HAPSHKEHHs ¢ UCIOJIb30BAHUEM AHAIOTOBBIX MPUOOPOB U JATYUKOB (PU3MUECKUX BEIMYUH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHON aOCOMIOTHON MOTPEIIHOCTH;

. NPOBOJUTHh HCCIENIOBAaHUE 3aBUCHUMOCTH OAHON (U3MYECKOH BEIMYMHBI OT APYro c
MCMOJIb30BAHUEM TPSAMBIX U3MEPEHUH (3aBUCHUMOCTH CONPOTHUBIICHUS MPOBOJHHUKA OT €ro JUIMHBI,
IJIOLIA/IA TIOTIEPEYHOTO CEYEHMSI U YAEIBHOTO CONPOTUBIICHHS BELIECTBA TPOBOJHHUKA, CUJIBI TOKA,
UYIIETro Yepe3 MPOBOJHUK, OT HANPSHKEHUS! Ha MMPOBOAHUKE, UCCIIEOBAHKE MTOCIEI0BATEILHOTO U
napajieIbHOTO COeIMHEHUH MPOBOJIHUKOB): IJIAHUPOBATh UCCIEI0BaHUE, COOMPATh YCTAaHOBKY U
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BBITIOJIHATh M3MEPEHUs, CIEAys MPEAJIOKEHHOMY IUIaHy, (PUKCHPOBATH PE3YyJIbTaThl MMOTYyYEHHON
3aBHCUMOCTH B BUJIE TaOIUI] U TpaHKOB, AETaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEI0BAHMS;
J IPOBOANUTH KOCBEHHBIE M3MEpEHUS (HU3MUSCKUX BEIWYMH (yAeNbHAs TeII0EMKOCTh
BEIIECTBA, CONPOTHUBIICHHE NMPOBOJIHUKA, Pa0OTa M MOIIHOCTb JEKTPUUECKOTO TOKA): TNIAHUPOBAThH
U3MEpeHus, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAYS MPEIUIOKECHHOW WHCTPYKLUHU, U
BBIYHCIIATH 3HAYCHUE BEITMYHHBL;
J co0JII01aTh MpaBHiIa TEXHUKH O€30MAaCHOCTH MU paboTe ¢ 1a00opaToOpHBIM 000pyI0OBaHHEM;
J XapaKTepU30BaTh MPUHIUIBI ICHCTBHUS M3YUYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOMCTB C
OTIOPO Ha MX OMHMCAaHUS (B TOM YHUCIIE: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETP, MapoBasi TypOuHa,
aMIIepMETp, BOJIETMETpP, CUETYMK 3JIEKTPUYECKOH SHEPTUH, 3IJIEKTPOOCBETUTEIbHBIE HPUOOPHI,
HarpeBaTeIbHbIE HJIEKTPOIPUOOPHI (IPUMEPBI), SJTEKTPUUECCKUE NPEIOXPAHUTEIH, HICKTPOMArHuT,
AJIEKTPOABHUraTeNb IMMOCTOSHHOTO TOKA), MUCIONb3YS 3HAHHUS O CBOMCTBAX (PM3WYECKHUX SIBICHUH U
HE00X0aMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;
. pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHUCTBA M U3MEPUTEIIbHBIC TPUOOPHI IO CXEeMaM U
CXEMaTHYHBIM PUCYHKaM (KUJKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, JBUTATEIH
BHYTPEHHETO CrOpaHUs, JJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJIEKTPUYECKUX IIereil ¢
MOCJIeIOBATEIBHBIM M MTapaJUICIbHBIM COSAMHEHUEM JIEMEHTOB, pasiiNyasi yCJIOBHBIE 0003HAYCHUS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;
. OPUBOANUTH  HpHUMEPHl  (HAXOIUTh HWHPOPMALHUIO O MpHUMEpax) MPAKTUIECKOTO
MCTOJIb30BaHUs (PU3MYECKUX 3HAHUI B MOBCEAHEBHOM XKU3HM JUIsI 00eCTIedeHus1 0e30MacHOCTH TPU
oOpaleHnu ¢ mpudOpaMHu U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAaHEHHUS 370POBbS U COOIIOJICHUS
HOPM DKOJIOTMYECKOT0 OBE/ICHHS B OKPY)KAIOIIEH cpere;
J OCYLIECTBIIATh NOUCK MH(popManuu (U3UUECKOro coiepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HaHUHM U MyTEM CpaBHEHUS JOMOJIHUTENIBHBIX UCTOYHUKOB BBIJIENATh MH(POPMALHIO,
KOTOpast SBISETCS MPOTHBOPEYMBOMN HITH MOXKET OBITH HETOCTOBEPHO;
J UCMOJIb30BaTh NPU BBIMOJHEHUHM YYEOHBIX 3aJaHUil Hay4yHO--MIONYJSIPHYIO JIUTEpaTrypy
(bU3NIECKOTO COJIepKaHus, CIIPAaBOYHBIE MaTepHAIIbI, pecypchl ceTn HTepHeT, BIajeTh MpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHust HHPOPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
o co3laBaTb COOCTBEHHbIE TIMCbMEHHbIE M KpaTKHE€ YCTHbIE COOOIIEeHHs, 00001mas
MHGOPMALMIO U3 HECKOJBKHUX HCTOYHUKOB (PU3MUYECKOTO COAEp)KaHUsS, B TOM 4YHCIEe MyOJINYHO
MPEJCTABIATh PE3yAbTAThl IPOEKTHOW MIIM UCCIIEA0BATENBCKON NEATENILHOCTH, IPH 3TOM I'PaMOTHO
WCTIOJh30BaTh W3YUEHHBIH TOHATHIHBIN ammapar Kypca (M3HWKH, CONPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEN;
J P  BBHIOJIHEHUH YYEOHBIX IPOEKTOB W HCCIENOBAaHMNA (DU3MYECKHX TPOIECCOB
pacrpenenats 00sS3aHHOCTH B TPYIIE B COOTBETCTBMHU C TOCTABICHHBIMHU 33/1a4aMH, CICIUTH 3a
BBINOJIHEHUEM IIJIaHa JIeHCTBUN U KOPPEKTHPOBATH €r0, a/IeKBATHO OLEHUBATH COOCTBEHHBIN BKIIA]
B JICSTEILHOCTH TPYIIBI, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, IPOSBIISISI TOTOBHOCTh
paspeniaTh KOH()IUKTHI.

K xoHmy oOyuenus B 9 kJjacce mpeIMETHBIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUH:
J UCTIONIB30BaTh  TOHSTHA: CHCTeMa OTCu€Ta, MarepuaibHas TOYKa, TPAaCKTOPHS,
OTHOCUTEJIBHOCTh MEXaHMYECKOTrO JBIXKEHMs, aedopmanus (ympyras, IJlacTU4YecKas), TPEHHE,
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LIEHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTh W TEPETPY3KH, IICHTP TSIKECTH, aOCOIOTHO
TBEPAOE TEJO, ICHTP TSHKECTH TBEPAOTO Tella, PAaBHOBECHE, MEXaHUUYECKUE KOJICOAHHSI U BOJHBI,
3BYK, HH(PaA3BYK U yIAbTPA3BYK, JICKTPOMArHUTHBIC BOJHBI, IIIKAJIa JJIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JTaTbHO30PKOCTh, CIIEKTPHI UCIYCKAaHUS W TOTJIONICHHs, anb(da-, OeTa- U ramma-
W3JIyYEHHS, U30TOIbI, IIEPHAsl SHEPreTHKA;

. paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JIBUIKEHHE,
PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBWKEHUE, CBOOOJHOE IMaJICHUE Tell, pABHOMEPHOE JIBHUKEHHUE
M0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE JIBIDKCHHE, KOJIeOaTelbHOE JIBIKCHUE
(3aTyxaronme W BBIHYXKJEHHBbIC KOJeOaHWs), pe30HAHC, BOJHOBOE IBUKCHHE, OTPAKCHHE 3BYKA,
MPSAMOJIMHEHHOE PaCpOCTPaHECHHUE, OTPAKEHUE U NPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaX€HUE CBETa, PA3JI0KCHHE OENoro CBeTa B CHEKTP M CIOXCHHE CIEKTPAIbHBIX I[BETOB,
JUCIIEPCHUST CBETA, €CTECTBEHHAs pPAJMOAKTUBHOCTh, BO3HUKHOBECHHME JIMHEMYATOIO CHEKTpa
M3JIy4eHHS) TI0 OMKCAHUIO0 UX XapPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HYECKOE SBJICHHC,

° pacro3HaBaTh MPOSIBJICHNE U3YYCHHBIX (PM3MUECKUX SBJICHUM B OKPY’KaIOIIeM MUpE (B TOM
yucine (U3MYECKUEe SBJICHUS B IMPUPOJC: NPHIMBBI M OTJIMBBI, JBM)KCHHE IIaHEeT COJIHEUHOM
CUCTEMBbl, PEAKTUBHOE [IBUJKCHHME JKMBBIX OPIraHU3MOB, BOCIPHUATUE 3BYKOB JKUBOTHBIMU,
3EMJIETPSICEHHUE, CEICMUYECKUE BOJIHBI, IlyHAMH, 9XO0, IBETA TEJ, ONTHYECKUE SIBJICHUS B IIPUPOJIE,
OMOJIOTMYECKOe JCHCTBHE BUAMMOIO, YIBTPapHUOJIECTOBOIO M PEHTICHOBCKOTO H3JIYYCHUH,
€CTECTBEHHBIN PaTUOAKTUBHBIA (DOH, KOCMHUYECKUE JTY4YH, PAAHOAKTUBHOE U3TyYCHHE MPUPOTHBIX
MUHEPAJIOB, IEHCTBUE PAAHMOAKTUBHBIX M3JIyY€HUN HAOPTaHMU3M UEIOBEKa), IPU STOM MEPEBOIUTH
MPAKTUYECKYIO 33a7a4y B YUCOHYIO, BBIICIATH CYIISCTBEHHBIC CBOWCTBA (TPHU3HAKH) (PU3MUESCKHUX
SIBIICHHI,

° OTNUCHIBATh M3yYEHHBIE CBOWCTBA Tel W (U3UYECKUE SIBICHHS, HCIONB3YS (PU3HUECKUE
BEJIMYUHBI (CPEIHsSIST U MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM IBUKEHUM, YCKOPEHHE,
IepeMeEILEHHUE, IyTh, YIJIOBask CKOPOCTh, CUJIa TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSDKECTH, YCKOPEHUE
CcBOOOJHOTO TAJCHMs, BEC Tela, WUMIIYJIbC Tela, HUMIIYJIbC CHJIbI, MEXaHWuyeckas paboTa u
MOIIHOCTb, MOTEHIMAJIbHAS YHEPTUS TeJa, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAs
SHEPrus CXKATOW MPYKWHBI, KHHETUYECKAsT DHEPrusi, MOJHAsA MEXaHW4YECKas SHEpPrus, Nepuoa u
gacToTa KojeOaHuM, IJTMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, IMOKa3aTelhb
MIPEIOMIICHUSI CPEJIbl), IPU OMUCAHUH MPABUIBHO TPAKTOBATH (DU3MUECKUN CMBICT UCTOIb3YEMBIX
BEJIMYUH, 0003HAYECHUSI M €IUHUIIBI (PU3UUYECKUX BEJIUYHH, HAXOIUTHb (DOPMYJIBI, CBS3BIBAIOIINE
JTAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEIWYWHAMHU, CTPOUTH TpaduKu H3yYEHHBIX
3aBHUCHUMOCTEHN (PU3NYECKUX BETUUHH;

° XapaKkTepU30BaTh CBOWCTBA TeJ, (HU3UYECKUE SBJICHHS M TIPOLECCHI, HMCIOJB3Yys 3aKOH
COXpPAHEHUs SHEPrUHU, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMI CYNEPHO3ULMU CHUJI, MPUHLIUI
OTHOCUTENBHOCTH [ 'anmuies, 3akoHbl Hpr0TOHA, 3aKOH COXpAHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPETOMJIEHUS CBETA, 3aKOHBI COXPAHEHU 3apsAI0BOIO U MAaCCOBOT'O YHCEN MPU SICPHBIX PEAKIHUAX,
MPU OTOM [aBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alMCHIBaTh €r0 MaTeMaTHYeCKOe
BBIPAYKEHHUE;

° OOBIACHATH (PU3UYECKHE TIPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CHUTYaIlul
MPAKTUKO-OPUEHTUPOBAHHOTO XapakKTepa: BBIABIATh IPUUYMHHO--CIEACTBEHHBIE CBS3U, CTPOUTH
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00BsCHEHHE M3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpOH Ha 2—3 HM3YYCHHBIX CBOMCTBA (PU3MUECKHUX
SABIICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemiate pacu€THble 3a7auM (ONMUparoIIMecs Ha CUCTEMY M3 2—3 ypaBHEHHH), HCIONb3YS
3aKOHBI U (HOPMYJIBI, CBSA3BIBAIONINE (PU3UYECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3aJauu
3alMCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WM W30BITOYHBIC JAaHHBIC, BHIOMPATH
3aKOHBI W (QOpMyJbl, HEOOXOAMMBIE [UIsl pELICHHUS, MPOBOAUTH pacuéThl M OICHUBATH
PEATUCTUYHOCTD MOTYYEHHOTO 3HaYEHUS GU3NYECKOM BETUUHHBI;

o pacro3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXHO PEHIMTh MPU MOMOILIU (U3UYECKUX METOJIOB,
UCIIONIb3YSl OINUCAaHUE WCCIIENOBaHMs, BBIICIATh IPOBEPAEMOE IMPEAINOIIOKEHHE, OLEHUBAThH
IIPaBWIBHOCTh IOpsiIKa MPOBEACHUS HCCIENOBaHMs, JielaTh BbIBOJABI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

o IPOBOJUTH OIBITHI IO HAOMIONCHHUIO (PU3NYECKHUX SBICHUNA MIM (PU3NYECKUX CBOMCTB TEN
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTb IEpHOja
Koje0aHuil MPYKMHHOTO MasTHUKA OT Macchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYZIbl MaJlbIX KoJeOaHUM, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, PA3IOKEHHE Oenoro
CBETa B CHEKTpP, U3yYEHHE CBOWCTB HM300pa)K€HUS B IUIOCKOM 3€pKaje M CBOWCTB HM300paKEHUS
npeaMeTa B coOuparolell JTuH3e, HaOMlI0IeHNE CIJIOIIHBIX U JIMHEHYaThIX CIIEKTPOB H3Iy4EHUs):
CaMOCTOSITENTLHO COOMpPAaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpYyIOBaHUS, OMHUCHIBATH XOJ
OTIBITA U €r0 Pe3yabTaThl, POPMYIUPOBATH BHIBOIBI,

o MPOBOAMTH MPU HEOOXOJIMMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, ONpPEesis CpeHee 3HaUCHHE
M3MepseMOil BEeTMUYMHBI ((POKYCHOE pPAcCTOSHUE coOMparomieil JHH3BI), 00O0CHOBBIBATH BBIOOD
crioco6a nu3MepeHus (M3MEpUTEITHHOTO TPrOOopa);

. IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (PM3NIECKUX BEJIIMYHMH C UCTIOIB30BAHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JABM)KEHHU Oe3 HaudaabHOU
CKOpOCTH, Nepuojia KojebaHUi MaTeMaTH4eCKOro MasTHHKAa OT JJIMHBI HUTH, 3aBUCUMOCTH YIja
OTpaXEHHs CBeTa OT YIVla MaJeHWs W Yrjia MpeloOMIIeHHs OT Yria MNaJCeHHs): IJIaHHPOBATh
HCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpAaTh YCTAaHOBKY, (PUKCUPOBATH pPE3YyJbTaThl MOIYyYEHHOU
3aBUCHUMOCTH (PM3WYECKUX BEJIUYMH B BUJE TAONMIl U IpadUKOB, JAeIaTh BBIBOABI IO pe3yJbTaTaM
HCCIIE0BAHUS;

o MIPOBOAMTH KOCBEHHbIE MU3MEPEHUs (PU3NUECKUX BEIUUYUH (CPEHSsI CKOPOCTh MU YCKOPEHHUE
TeJa NMpH PAaBHOYCKOPEHHOM JIBUKEHHHU, YCKOPEHHE CBOOOJHOTO MaJleHHs, KECTKOCTh MPY)KUHBI,
KOA(QQUIMEHT TPEeHMUs CKOJIbXKEHHs, MeXaHHueckas paboTa M MOIIHOCTh, 4YacTOTa WU MEPUOJ
Koje0aHui MaTeMaTUYECKOTo M MPYKUHHOTO MasTHUKOB, ONTHYECKAsl CUJIa COOMpAIOILEH JTUH3BI,
pasMoaKkTUBHBIN (DOH): IJIAHUPOBATh W3MEPEHUs, cOOMpaTh IKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIMIOJIHATh U3MEPEHUS, CIEeAys MPEAIOKEHHON MHCTPYKLIHMH, BBIYUCIATh 3HAUYEHUE BEIUYUHBI U
aHAJIN3UPOBATh IOJTYYEHHBIE PE3YJIBTATHI C YUETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHNI;

. co0ur01aTh MpaBuiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ J1a00opaTOpPHBIM 000pYI0OBaHUEM;
o pa3ianyaTh OCHOBHBIE MPH3HAKM M3YYEHHBIX (U3MYECKUX MOJeNiel: MaTepuanbHas TOYKa,
a0COMIOTHO TBEP/OE TENO, TOUEUHBIH MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, MJIAaHETapHas MOJENb
aToMa, HyKJIOHHAasi MO/IeJIb aTOMHOTO $1/1pa;

o XapaKkTepu30BaTh MPUHIUIBI ASHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpoM Ha HUX omnucaHus (B TOM 4YHUCIE: CHUIOMETP, AATYUKU IIOJIOKEHUS, PACCTOSHUSA U
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YCKOPEHHs, paKkeTa, 3X0JI0T, OUKH, IEePUCKOII, (OTOAMNIapaT, ONTHYECKUE CBETOBO/IbI, CIIEKTPOCKOII,
JI03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBICHUH U
HE00X0auMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

o UCIIOJIb30BAaTh CXEMBbl M CXEMATUYHBIE PUCYHKH H3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKHUX MPOLIECCOB MPH PEIICHUH Y4eOHO--TIPAKTHYECKUX
3aJa4, ONTUYECKHE CXEMbI AJI MOCTPOEHHs M300paKeHMH B IUIOCKOM 3epKaie M coOuparomei
JIMH3E;

o OPUBOANUTh  HpUMEpbl  (HaXOIUThb HMHPOPMALUIO O MpUMEpax) MPAKTUYECKOro
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B OBCEIHEBHOM KM3HU JUIsl 0OecriedeHus: 6e301acHOCTH IpU
oOpamieHnu ¢ npudopaMHu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 310pPOBbSl M COOIIOACHUS
HOPM 3KOJIOTMYECKOI0 IMOBEICHUS B OKPYXKAIOLLEH CPELE;

o OCYLIECTBIIATh NOUCK uHGpopMmanmu  (usmyeckoro conepxanus B  VIHTEpHeTe,
CaMOCTOSITENTLHO (POPMYIIHPYS TIOMCKOBBIM 3alpoC, HAXOIUTh IYTH OINPENEICHUsI JOCTOBEPHOCTH
MOJIy4eHHOM HH(pOpMaIMK HAa OCHOBE UMEIOLIMXCS 3HAHUN U JJOTIOJHUTEIbHBIX UCTOYHUKOB,;

o UCIIOJIb30BaTh IPU BBINOJIHEHUH YYEOHBIX 3aJlaHUM Hay4yHO--NIOMYJISIPHYIO JIMTEpaTypy
(bu3n4ecKoro cojiepKaHus, ClpaBOYHbIe MaTepUallbl, pecypchbl cetu VIHTepHeT, BiajeTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHusi HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
o CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(OPMAIUHU H3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEpKAHUSA, NYOJIMYHO MPEICTABIATh PE3yJbTaThl
IIPOEKTHOM WJIM UCCIIEN0BATENIBCKON EATENBHOCTH, IIPYU TOM I'PAMOTHO MCIIOJIB30BAaTh U3yYEHHBIN
MOHATUMHBIN anmnapar u3y4yaeMoro paszena (pU3uKyu U COMpPOBOXKIATh BBICTYIUIEHUE MPE3eHTalue
C Y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

. TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

HaumenoBanue

Ne (undposbie)
pa3aesnoB U TeM Kontpoabsubie IIpakTuueckue

n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmmsl padoThI padoTbI

pecypcbl

Paszpnen 1.@u3uka u €€ poJib B NO3HAHUM OKPY:KaIOLIEro Mupa

PU3IKA - HAVKA O bubmuorexa [IOK

1.1 YK 2 https://m.edsoo.ru/7f
fpupoae 416194
Dr3IICCKe bu6anoreka LIOK

1.2 2 1 https://m.edsoo.ru/7f
BCIINYUHBI 416194
EcrecTBEeHHOHAYYHBIH bubmorexa LIOK

1.3 Y 2 1 https://m.edsoo.ru/7f
METOJ ITO3HAHUSA 416194

Hroro no pasneny 6



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

25

Pasznen 2.HepBOHa‘laJILHLIe CBE€JICHHUSA 0 CTPOCHUH BeIlIECTBA

bu6nmoreka [IOK
2.1 CrpoeHue BeniecTBa 1 https://m.edsoo.ru/7f
416194
JBuxenue u bubnnoreka [JOK
2.2 B3aUMOJICHCTBUE 2 https://m.edsoo.ru/7f
YaCTHI] BEIIECTBA 416194
ArDeraTHbLe bubnunorexa LIOK
2.3 P 2 https://m.edsoo.ru/7f
COCTOSIHHSI BEIIECTBA 416194
Hroro mo pazneny 5

Paznen 3./IBukeHne u B3auMojieiicTBue TeJl

MexaHu4eckoe bubmorexa LOK
3.1 3 https://m.edsoo.ru/7f
JIBIDKCHHE 416194
MHeDiuis. Macea bubmuoreka [{OK
3.2 P, ’ 4 https://m.edsoo.ru/7f
IJIOTHOCTD 416194
bubnunoreka LIOK
3.3 Cwita. Bunpl cun 14 1 https://m.edsoo.ru/7f
416194
Uroro no pazneny 21
apnenue. Ilepenaua
I[aBJ'IeHI/I}I TBE > IiMI/I bubmorexa LHOK
4.1 A pA 3 https://m.edsoo.ru/7f
TeJaMU, )KHJIKOCTSIMHU 416194
U Ta3aMu
bubmmoteka IIOK
4.2 JlaBrieHME KUIKOCTH 5 https://m.edsoo.ru/7f
416194
bubmmoteka IIOK
A
4.3 Tvocheproe 6 https://m.edsoo.ru/7f
JIaBJICHUC 416194
JleficTBHE KUIKOCTH
U rasa Ha but6mmorekxa [IOK
4.4 7 1 https://m.edsoo.ru/7f

IIOIPY>KEHHOE B HUX
TEJ0

416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Uroro no pazneny 21
Pazgen S5.Pabora u MOIIIHOCTB. JHEPIUs
bubnunorexa LIOK
5.1 PaboTa 1 MoIHOCTH 3 1 https://m.edsoo.ru/7f
416194
bu6nmoreka [IOK
5.2 [IpocThie MEXaHU3MBI 5 1 https://m.edsoo.ru/7f
416194
MexaHuyeckas bubnnorexa LIOK
5.3 4 1 https://m.edsoo.ru/7f
SHEPrUs 416194
Uroro no pazneny 12
PesepBHOE Bpems 3 1
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TIPOI'PAMME
8 KUIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue
Ne (uudpossbie)
pa3jesioB H TeM Kontpoabubie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
nporpamMmel padoThI padoThI
pecypchl
Paznen 1.TennoBble iBIeHUS
CrpoeHMe 1 bu6mmoreka [IOK
11 pv 7 https://m.edsoo.ru/7f
CBOMCTBA BEIIECTBA 4181ce
TeroBbIe bubmuorexa [JOK
1.2 21 1 5 https://m.edsoo.ru/7f
MPOLIECCHI 4181ce
Hroro no pasneny 28
Pazjnen 2.0/iekTpuyecKkre 4 MATHUTHBIE SIBJICHUSI
DNEeKTpUYECKUe
3apsbl. bubnnorexka [JOK
2.1 3apsKEHHBIE Tella 7 1 https://m.edsoo.ru/7f
U uX 4181ce
B3aUMOJICVICTBHE



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/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
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ToCTOSHHLL bubmuoreka [JOK
2.2 . 20 1 7 https://m.edsoo.ru/7f
AIEKTPUIECKUIN TOK 4181ce
MarHITHELS bu6mmoreka [IOK
2.3 6 1.5 https://m.edsoo.ru/7f
SIBJICHUS 4181ce
DNEKTpOMarHuTHas bubmorexa [IOK
2.4 p 4 1 https://m.edsoo.ru/7f
MLy 4181ce
Wroro mo pazneny 37
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO
YACOB I10 68 3 14.5
I[TPOI'PAMME
9 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undpossbie)
pa3aesioB M TeM KonTpoabubie IlpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpaMMbl padoThI padoThI
pecypcbl
Pa3zpen 1.Mexannueckue siBJICHUSA
Mexanndeckoe
N bubmuoreka [{OK
1.1 s 5 10 1 https://m.edsoo.ru/7f
CIIOCOOEBI ero 412426
OITHCAHHUS E—
BzauMmoneiictBue bubnmorexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f
el 41a4a6
3AKOHLL bubmuoreka [{OK
1.3 10 3 https://m.edsoo.ru/7f
COXpaHEHUs 412426
Hroro mo paszneny 40
Pa3nen 2.MexaHn4yeckue KoJ1e0aHUS U BOJHbI
MexaHndeckue bubmorexa HOK
2.1 5 7 3 https://m.edsoo.ru/7f
KoJIeOaHus 412426
MexaHnyeckue bubnmnoreka LIOK
2.2 8 1 3
BOJIHBI. 3BYK https://m.edsoo.ru/7f



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
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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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41a4a6
Uroro no pazueny 15
Pa3znen 3.2/1eKkTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI
DNeKTpOMaruHuTH
e Hoe I bu6nmoreka [IOK
3.1 6 https://m.edsoo.ru/7f
ANEKTPOMArHUTH 413426
bIC BOJIHBI
Wtoro mo pazneny 6
Pa3nen 4.CBeToBbIe ABJIEHUS
3aKOHEBI bu6nmorexa LIOK
4.1 pacrpocTpaHeHHS 6 https://m.edsoo.ru/7f
cBeTa 41a4a6
JInMH3BI U bubnunorexa LIOK
4.2 ONTHUYECKHUE 6 https://m.edsoo.ru/7f
npuOopHI 41a4a6
Pasnoxenue bubnunoreka LIOK
4.3 Oecoro ceera B 3 https://m.edsoo.ru/7f
CIIEKTP 41a4a6
Uroro no pazneny 15
Paznen S.KBaHnToBbI€e sIBJIeHUSA
Ucnyckanue u bubmuoteka [IOK
51 MOTJIOLIEHUE 4 https://m.edsoo.ru/7f
CBETa aTOMOM 41a4a6
CrpocHe bubmmoteka IIOK
5.2 P 6 https://m.edsoo.ru/7f
aTOMHOTO si/Ipa 412436
SnepHbie bubmuoreka [{OK
5.3 P 7 1 https://m.edsoo.ru/7f
PeaKiiiH 41a4a6
Hroro no pasneny 17

Pa3nea 6.IloBTOopuTe/ILHO-0000IIAKOIINI MOIYIb

6.1

IToBTOpEeHUE U
00061eHne
coJiepKaHus
Kypca QpU3MKH 3a
7-9 knace

but6mmoreka [IOK
https://m.edsoo.ru/7f
41a4a6



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
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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Utoro mo pazneny 9

OBIIEE KOJIMYECTBO

YACOB I10 102 4 27
[TPOTPAMME

YYEBHO-METO/JIMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

JJIEKTPOHHBbIN YUeOHUK :

.M. Ilepbimikun, A.W. IBaHoB. «®u3ukay», 0a30BbIid YPOBEHb.

Honymeno MunucrepctBoM npocsenienus: Poccuiickon denepanuu. 3-€ u3gaHue,
nepepaboTaHHOE.

Mocksa «lIpocsemenne» 2023 r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

CoBpeMEHHBIN YUUTEIIbCKUN MTOPTaJ
bubnuoteka marepuanon st yuuteneit or OO0 «MHpoypox»
OOpasoBaresbHas colManbHas ceTb nsportal.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubnuorexa nudpoBoro odpazosarenpHoro kouteHTa (LIOK)
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