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COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. ®u3nka u e€ posib B NO3HAHUHM OKPY/KAI0IIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxabl. OU3NYECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Dusndeckue HpUOOPHI.
ITorpemHocTs M3MepeHuid. MexayHapoaHas cCUCTeEMa €IMHMII.

Kak ¢usuka u apyrue ectecTBeHHble HayKH H3ydaroT Npupoly. EcrecTBeHHOHay4HBI
METOJ IO3HaHMA: HaOJIOJEHUE, ITOCTAaHOBKAa HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,

OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(bu3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.
1. MexaHuueckue, TeIUIOBbIC, dJICKTPUICCKHE, MAarHUTHBIC, CBETOBBIC SIBJICHUS.

2. Owuzuveckue MpuOOPHI U MPOLEAypa MPSIMBIX H3MEPEHHUI aHAJIOTOBBIM M IH(PPOBHIM
npudopom.

Jlabopamopnwvie pabomot u onvimeol.

OnpezneneHue LEHbI 1ENEeHUs KaIbl HK3MEPUTEIHLHOI0 Ipudopa.
W3mepenne pacCcTOsTHU.

N3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.

Onpenenenue pasMepoB MaJbIX TEI.

N3mepenne temmnepaTypbl IpU IOMOILIM KUIAKOCTHOIO TEPMOMETpPAa M JAaTYUKA
TeMIEepaTyphl.
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6. IlpoBemenme wmccineqOBaHUS TO TPOBEPKE THIOTE3BI: JATBHOCTH IOJIETA IIApHUKA,
MYLIEHHOTO0 FOPU30HTAJIBHO, TEM 00JIbIIe, YeM OO0JIbIlIe BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyanbHbIe CBEICHHUA O CTPOCHHMH BeILECTBA.

CrpoeHne BemiecTBa: aTOMbI M MOJICKYNBI, HX pa3Mepbl. OTBITH, JJTOKa3bIBAIOIINE
JMICKPETHOE CTPOEHHE BEIIECTRA.

JIBukenne yacTull BemiecTBa. CBSI3b CKOPOCTU JBMKEHHS YaCTHUI[ C TEMIIEPaTypOM.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSDKEHUE U
OTTAJIKHBAHUE.

ArperaTHple COCTOSIHHSI ~ BEIIECTBA: CTPOCHHWE Ta30B, JKUJIKOCTEH W  TBEPMBIX
(KpUCTaINIMYeCcKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaOnronenue GpOyHOBCKOTO JABHKEHHS.

2. HaGmronenue nuddys3un.

3. HaOmonenue sBieHWH, OOBSCHSIIONIMXCS MPUTSDKEHUEM FITH OTTAIKHBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCONIb30BaHueM (hoTorpaduwii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIITMPEHHMSI Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.



Mexannueckoe JaBHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBM)KEHUH. PacuéT myTu u BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cuna kak XxapakrepucThka B3aumojencTBus Tten. Cuia ymnpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tperus. TpeHue cKoyibKeHus U TpeHue nokosi. TpeHue B mpupoae
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.

Haburonenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TEA.
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4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenayua naBnenust TBEPABIMU TEJIAMU, SKUIKOCTSIMU U
razamu. 3akoH Ilackams. [lHeBMaTmyeckue MamvHbl. 3aBUCHUMOCTH JIaBJIICHUS KUJIKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe namieHue. [IpHunHBI CylIecTBOBaHUS BO3IYIIHOM
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0bmaronyecs: CoCy/bl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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6. 3aBHCUMOCTh BBITAJKMBAIOIICH CHJIBI OT O00BEMa TOTPY)KEHHOW dYacTH Tela M
MJIOTHOCTHU KUIAKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM JKUKOCTH.

8. VYcnoBue 1miaBaHHWs TeJ: IUIaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha TeJNO, TMOTPYXEHHOE B
KUJIKOCTb.

3. TIpoBepka HE3aBHCHUMOCTH BHITAIKHBAIOIICH CHIIBI, IEHCTBYIOIICH HA TEIIO B )KUJKOCTH,
OT Macchl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, NEHCTBYIONIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHPOBAaHUE JIOJKH U OIpeneieHue eé
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHneHue mpaBuiIa paBHOBecHs pbluara K Onoky. «3omotoe mpaBuio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckasi 1 moteHuaibHas sueprus. [Ipespaiienue o1HOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Ompenenenvie pa®OTBI CHUIBI TPEHHUS TPU PABHOMEPHOM [IBIDKEHUM Tejla II0
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.

3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
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Pasznen 6. TensioBbIe SIBJIEHH.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aToMOB M MOJEeKyJd. OmbIThl, MNOATBEPKIAIOIIME OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauuBaHWE M KanoWUIIpHbIE siBlieHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennsis sneprusi. CnocoObl U3MEHEHHs BHYTPEHHEH SHEepruu: Teryionepeaaya i COBEpIICHUE
pa60T1>1. BI/II[I:I Tennonepe,uaqnz TCHHOHpOBOI[HOCTB, KOHBCKIIHA, I/I3HyI-IeHI/I€.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTALTUICCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
OxaxkJIeHue Mpu COBEPILIEHNUU PaOOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OneIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBIIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOmroneHue u3MeHEeHHs] BHYTPEHHEH 3HEpPruM Tejla B pe3ysbTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTNYECKUM LIUJIUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Tei. J{Ba poja 31eKTpUUECKUX 3apsaoB. BzaumopelicTBre 3apskKeHHBIX TEL.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsioB U
pPacCTOAHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3iiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHble MarHuThl. B3auMopeiicTBME NHOCTOSHHBIX MAarHUTOB. MarHutHoe Imoue.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOro Toka. lcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
OneKTpocTaTUIECKast UHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH cOnpoTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHHsI UHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.

©ooNOR~LDE

NNOMNNNNRPRPRPREPRPRERRRERR
OB WNRPOO®OMNOOOUNAWNEREO



Jlabopamopnusie pabomul u onvimot.

OnBITHI 110 HAOIIOACHUIO JIEKTPU3ALUU TEI UHAYKIIMEH U NP CONPUKOCHOBEHUH.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsiKEHUSI.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JUIMHBI, TJIOMIAIU TTOTIEPEYHOr0 CEUCHHS U MaTepuara.

8. TlpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUH MPU MOCIEI0BATEIILHOM COSTMHCHHUN JBYX
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PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, MAYILET0 Yepes3 JIAMIIOUKY, OT HalpsHKeHUs Ha
HEH.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHne MarHUTHOTO IMOJSl IIOCTOSIHHBIX MAarHMTOB MpPHU HMX OOBEIUHEHUH H
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MAarHUTHOTO IOJISL HA IPOBOJIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHUI 3HaUeHUs U HalpaBJIeHUs] UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpSMOJIMHENHOE JBHKEeHHE. CpelHssi U MIHOBEHHas CKOPOCTh Teja IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOHHEHHOe ABMkeHne. CBoOoaHOe nmageHue. OnbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MIOKOSI, IPYTHUE BUBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEHHE CBOOOJHOTO TaJCHHS.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopocTs. HeBecoMOCTh 1 eperpy3Kku.



PaBHOBecue MaTepuanbHOU TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHoBecre TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3menenue umnyinbsca. Mmnynec cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus c:xaroy npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOro JIBUXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTEeH W TPACKTOPHUH ABIKEHHS OJHOTO M TOTO K€ Tejla OTHOCHTEIHHO
pa3HbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPSAMOIUHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NPpU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHue MexaHMUECKUX SBJICHUH, IPOUCXOIIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJIa U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Mpu B3aUMOIEHCTBUH TEJl.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMOICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTruu Npu CBOOOAHOM Ma/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMKEHUH TEJa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpynpoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
[IapUKA WIH TEIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS IapHKa IO
HAKJIOHHOM INTIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIB)KEHUU 0e3
HayaJbHOW CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciiy NpU PaBHOYCKOPEHHOM JIBKEHUHU 0€3 HayaJlbHOW CKOPOCTH
IIyTU OTHOCATCSA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenne KodhPuUIMEHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10

TOPU30HTAIILHON ITIOBEPXHOCTH.



10. Onpenenenue pabOTHI CHIIBI YOPYTOCTH TPH TMOABEME Tpy3a C HCIHOJB30BAHUEM
HEMOJIBUYKHOT'O U MOJABUKHOT'O OJIOKOB.

11. V3yuenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

KonebartenbHoe nBuwxeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJIeOaHMI: MepHoJ, 4acToTa,
aMImTyna. MareMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue konebanus. Beinyxnennbsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHndyeckux BoJiH. [IpoonbHbIe U monepeyHbie BOJHBL. JIJTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'pomMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroenue xosnebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

ok wnkE

Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasiTHHUKA.
2. OmpezneneHue 4aCcTOThI U MEpHOJa KOoJIeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IEpHOJa KOJeOAHWN IMOABEIICHHOTO K HHUTHU Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCMMOCTH TepHoja KojeOaHWUN MPY>KWHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TEpHoOJa KOJIeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a.
6. OmbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJIeOaHU MPYKUHHOTO MasITHHKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TaJCHUSI.
Pa3nen 10. DineKkTpoMarHuTHOE 1MoJ1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BoJH. [lIkasa 3eKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa NEKTPOMATHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. U3ydeHwue CBONCTB 3JEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3znen 11. CBeToBLI€e IBJICHNUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsMonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaio. 3akKOH OTpa)XE€HUsI CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.



Jlunza. Xox nyuedr B numH3e. OmnTmdyeckas cuctema ¢oToammapara, MUKPOCKOINa |
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

©ooN Ok WDE

[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tomyyenue n300pakeHMid B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Tpenomnenue crera.

OnTudueckuii CBETOBO/I.

Xon tyueit B coOMparomei Jnunse.

Xop J1ydeil B paccenBarolel JIUH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Ipunuun neiictBusa Goroanmnapara, MUKPOCKOIA U TEIECKOIIA.

10 Mopnens riasa.

11. Paznoxenue 0emoro cBeTa B CIEKTD.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yTJIa OTPA)KEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHs.
W3yueHne XxapaKTepUCTHK H300paKCHUS TPeIMETa B IFIOCKOM 3epKaie.
HccnenoBanue 3aBUCMOCTH YTJia MPEJIOMJICHUSI CBETOBOT'O Jiyda OT YIJia MajcHUs Ha
TPaHUIIE «BO3TYX—CTEKIIO.

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITEl IO BOCTIPHSTHIO I[BETA MPEIMETOB TPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pa3zngen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atroma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Alnbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanunoaktuBHble mnpeBpamieHus. Ilepuon
noJtypacnaaa aTOMHBIX sIJIEp.

SnepHble peakiuy. 3aKOHBI COXpPAaHEHUS 3apsS0BOTO M MaCCOBOTO YHCENl. DHEPTHS CBS3H
aTOMHBIX siziep. CBsI3b MacChl ¥ DHEPruu. Peaknmu cuHTe3a U eneHus saep. VIcTouHuKu sHeprun
ConHua u 3BE371.

Snepnas snepretuka. JleiicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnNE

CHexTpsl H3JIy4eHHs U TOTJIONIECHHUS.

CrexTpsl pa3Iu4YHbIX T'a30B.

CnexTp BoaOpoa.

Hab6nronenue tpexoB B kamepe Buibcona.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUECHUH.

Perucrpanus nsirydeHus IpUpOAHBIX MUHEPAIOB U IIPOYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3JTy4YCHUS.



2. HccnenmoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI 1O TOPMO3HOMY IyTH (IO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO-000011IaI0IINH MOY/Ib ITPEIHA3HAYEH ISl CUCTEMATHU3alMK U 000011IeHUs
MIPEIMETHOTO COACPKAHMS M ONBITA ACSITEILHOCTH, TPUOOPETEHHOTO MPU H3yYESHUH BCETO Kypca
bu3KKY, a TakKe I MOATOTOBKM K OCHOBHOMY T'OCYAIapCTBEHHOMY JK3aMEHY O (pu3uke Jyis
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

[Ipu u3ydyeHnn JaHHOTO MOYJISl PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI IESITEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX ¢ METallpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEJOBAHUS IBIICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU
OO0BACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYUCHHbIC 3HAHMSI, pelIaTh 3ajaui, B TOM YHUCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3fera peaanus3yercs 3a CUET TOro,
YTO 00yYaroLUeCs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (DM3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHI, B TOM YHCIC JJIS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HambOoOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HaIpuMep, MPaKTHYECKOTO MCIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH HA OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBbI

W3ydyenue QUMK Ha YypOBHE OCHOBHOTO 00IIero o0pa3oBaHUs HAaNpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesynbrare u3ydenus (uU3MKM HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIIUE THIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

- IPOSIBJICHHE UHTEpPeCca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (hr3nueckoit
HayKU;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKHUX YUEHBIX-(U3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTH K aKTUBHOMY YYacTHUIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUUMBIX U ATHUYECKHUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKCHUN PU3UKU;

- OCO3HaHHE BaKHOCTU MOPAIbHO-ITHYECKUX MPUHILIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCHMTAHUSA:

- BOCTIPUSITHE ICTETUYECKUX KAueCTB (PM3MUECKON HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HAHHE LIEHHOCTH (PM3MYECKON HAayKH KaK MOLIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONICH KYIbTYpPHI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JIESATENIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHS:

- OCO3HAHME ILIEHHOCTH 0e30I1acHOro obpasza *KHM3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, Ba)XKHOCTH NpaBHJ OE€30MacHOrO IMOBEACHHUS Ha TPAHCIOPTE, HAa JOpOrax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- ¢chopMUPOBAHHOCTH HABBIKA pe(IICKCUU, MPU3HAHUE CBOETO MpaBa HAa OUIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBoro BocnuTaHus:

- aKTUBHOE Y4acTHE B PEILIEHUH MPAKTUYECKUX 3ajau (B paMKax ceMbH, 00pa3oBaTebHOMI
OpraHu3alM, TOpojaa, Kpas) TEXHOJOTMYECKOH M COLMaJbHOW HAalpaBIEHHOCTH,
TpeOYIOLIMX B TOM UUCIIe U (PU3MUECKUX 3HAHU;

- HHTepeC K MPaKTHUYECKOMY U3Y4EHUIO podeccui, CBI3aHHbIX C (PU3NKOMH;

7) 3KOJIOrM4YeCKOro BOCIIMTAHMS:

- OpHMEHTalusi Ha TNpUMEHEeHHE (U3MYECKUX 3HAHUM JUIs pelieHus 3agad B 00JacTH
OKpY’KaloIlllel Cpenibl, IUIAHUPOBAHMSI TIOCTYNKOB U OLICHKM MX BO3MOJKHBIX ITOCJIEICTBUI
TUISL OKPYKAIOIIEe Cpenbl;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX pereHus;

8) ajanTannu K U3MEHAIOIIUMCS YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

- TOTPEOHOCTh BO B3aMMOJEWCTBUM TPU BBINOJHEHUU MCCIEAOBAaHUNH M TPOEKTOB
(bu3MYeCKOil HAMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

- MIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- MOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUIl, B TOM uucie (GopMyIupoBaTh HJIEH,
MTOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [UIAaHHPOBAHME CBOETO PA3BUTHSI B IPUOOPETEHUN HOBBIX (PU3UUYECKUX 3HAHUI;

¢ - CTPCMIJICHUC AaHAJIM3UPOBATH U BBIABJIATL B3AUMOCBA3U IPUPOALI, 06H_[CCTBa 1 DKOHOMMKH,
B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHPII>i;

® - OICHKAa CBOMX JACHCTBUH C y4ETOM BIIMSHUSA Ha OKPYKAIOIIYIO Cpeny, BO3MOXKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIBTATHI

B pe3ynbrate ocBOeHus mporpaMmbl IO (PU3MKE HA YPOBHE OCHOBHOIO OOLIEro
oOpazoBanusi y oOyuaromierocss OyAyT CQOPMHpPOBAHBI MeTalpeAMeTHbIe pPe3yJabTaThl,
BKJIIOYAIOIIME I[I03HABATEIbHBIE YHUBEpCAIbHbIE Yy4eOHbIE MAEHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCH(HUKALINN, OCHOBAHHUS sl 0000IIEHUS
Y CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (PaKTax, JAHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSM;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U TPU W3YYEHUH (U3UYECKUX SIBICHUH H
IIPOLIECCOB, Ji€JaTh BBIBOJBI C HCIOJB30BAHUEM JEAYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO  BBIOMpaTh CHMOco0 perieHus ydeOHOM (u3nueckoi 3amauu
(cpaBHEHHE HECKOJBKUX BapUaHTOB pEIIEHHs, BBIOOp Haubojee MOIXOJSAIIEro ¢
Y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OMBIT, HECIOMXHBII
bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTh MH(POPMAIIHIO, TIOJYYEHHYIO B XOJI€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynHupoBaTh O00OOIIEHUS W BBIBOABI 10 PE3yJIbTaTam
MPOBEAEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JIalbHEHIIIEe pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TPEINONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTh Pa3JIMYHbIE METO/bl, HHCTPYMEHTBI M 3allpoChl MpH TMOHUCKE U OTOOpE
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndecKoil 3a1auu;
aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO pa3IMYHBIX
BUJIOB U (pOPM IPECTABICHHUS;



CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (HOpMY TIpeAcCTaBICHUST HMHOOPMAIMH H
WITIOCTPUPOBATh pElIaeMble 33Jaud HECIOXKHBIMH CXEMaMH, IHarpaMMaMH, HHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBUA:

B XOJie OOCYXIEeHHMA Y4eOHOTro Mmarepuaia, pe3yibTaToB JIAOOPATOPHBIX PadOT U
IPOEKTOB 33J[aBaTh BOIPOCHI TI0 CYILIECTBY 00CYX/IaeMOI TEMbI U BBICKA3bIBaTh UICH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHne 01aroKenaTeIbHOCTH OOIeHNS;
COIIOCTABJIAITb CBOU CYXICHHA C CYXIACHUAMU APYTHX YYaCTHHUKOB JUaJIora,
OOHapY)KMUBATh PA3JIMYUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHMEHHBIX TEKCTaX;

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBIIIOJTHEHHOI'O (1)I/ISI/II-IGCKOI‘ (0] OIIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

IMOHUMAaTb U HMCIIOJIB30BaTh NPCUMYIICCTBA KOMaHI[HOfI u HHI[HBHI[yaJ’H:HOfI pa6OTBI
IPY PEIICHUH KOHKPETHOH (pr3ndeckoii mpoosieMbl;

IMPUHHUMATL LECJIN COBMECTHOM ACATCIIBHOCTH, OPraHMU30BLIBATH HeﬁCTBHﬂ no eé
JOCTHKECHUIO: PACIIPENENIATh POJIH, 00CYkKIATh IPOLECCHl U PE3yIbTAaThl COBMECTHON
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINIOJIHATH CBOIO YacTh pabOTHI, JOCTUTAs Ka4eCTBEHHOI'O PE3yJbTaTa IO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU Z[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHMBAaTh KAueCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT IO KPUTEPHM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIC y4eOHbIe NeiicTBUS

Camoopranusauus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIUAX, TPEOYIOIUX AJIS peIleHHs
bu3nyecKuX 3HAHMI;

OpUEHTUPOBATHCSA B PA3IMYHBIX IMOAXOAAX MPHUHATHUS pelleHuil (MHAWBHIYaJbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUN IPyNIon);

CaMOCTOSITENIbHO COCTaBJISTh ANTOPUTM pelleHus (U3MUECKON 3aJauu WIM IUIaHa
UCCIICIOBaHMs C Y4YETOM HUMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOJKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh TPUYUHBI JOCTUKEHMS (HEIOCTHKEHMsS) Pe3yJIbTaTOB JeSTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B I€ATEIHHOCTH (B TOM YHCIIE€ B XOJ1 BBITIOJHEHUS (PU3HUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CUTyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTH ceOs HAa MECTO JIPYroro 4ejJoBeKa B X0JIe CIOpa WM JTUCKYCCUU HAa HAYUYHYIO
TEeMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;



npu3HaBaTh CBOE MpPaBO Ha OMIMOKY MpH peuieHuH (GU3NYECKUX 3a7ad WU B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TaKOE K€ MPaBoO JPYToro.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy o6yueHust B 7 KJjacce npeMeTHbIE pe3yiIbTaThl Ha 6a30BOM YpOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCMOJb30BaTh MOHATHS: (U3MUECKHE M XHMHUYECKHE SBJICHMs, HaOII0AeHue,
HKCIEPUMEHT, MOJIeIb, TUTIOTE3a, €IMHHUIIBI (PU3UUECKUX BEITMYMH, aTOM, MOJIEKYJIa,
arperatHbele COCTOSIHHSI BelIecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHHIECKOE
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEPHOE, INPAMOJUHEHHOE), TpaeKTopus,
paBHOAEHCTBYIOIIAast cuia, aegopmauus (ynopyras, IUIacTUYecKas), HEBECOMOCTb,
COOOILAOIIMECS COCY/IbI;

pasznnyats siBiieHus (auddysus, TenaoBoe ABMKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUYKEHUE, UHEPLUS, B3aUMOJECUCTBUE TE€J, pAaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOM OChIO BpalleHMs, Iepeladya JaBiCHUsS TBEPABIMU
TeJIaMU, )KUJIKOCTSAMH U I'a3aMu, aTMOC(EpHOE JIaBJIeHUE, TNIaBaHKE T, IPEBPAILEHUS
MEXaHUYECKOM 3HEePrum) IO OMUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh IPOSIBIEHUE NU3YUEHHBIX (PU3NYECKUX SBJICHUN B OKPY)KAIOLLIEM MUPE, B
TOM 4uclie (U3NYECKHE SBICHHUS B TPUPOJC: MPHUMEPHI ABIDKEHHS C Pa3IHYHBIMU
CKOpPOCTSIMH B >KMBOH M HEXHMBOH NpPUPOJE, ACHCTBHE CUIIBI TPEHHS B MPHUPOJE U
TEXHUKE, BIMSHUE aTMOC(HEpPHOro JaBJIEHHUS Ha >KMBOH OpraHusM, IUIaBaHHE phIO,
pBIUaru B Teje 4YeJIOBEKa, IPU 3TOM MEPEBOJUThH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SBICHUII;

ONMCHIBAaTh U3yUEHHbIE CBOMCTBA TeN U (U3NUYECKUE SIBICHUS, UCTIOIb3Ysl (PU3NUECKHEe
BEJIMYMHBI (Macca, 00bEM, TIOTHOCTh BEUIECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIPYIOCTH, CWJa TSDKECTH, BEC Tejla, CWIa TPEHUs, [aBJICHHE
(TBEpOro Tena, JKUAKOCTH, ra3a), BBITAIKHBAIOIIAS CHUJa, MEXaHUYeckas padora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbI, KO3((UIMEHT NOJE3HOTO JAEWCTBUA
MEXaHU3MOB, KUHETUYECKasl U MOTEHIMAJIbHAs YHEPIUsl), IPU ONMUCAHUH MPABUIBHO
TPaKTOBATh (GPU3NYECKUI CMBICI HCIIOJIb3YEMbIX BEJTMUNH, UX 0003HAUEHHS M €IMHUIIBI
(GU3NUeCKUX BETUYMH, HAXOIAUTh (HOPMYJbI, CBS3BIBAIONINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIWYUHAMH, CTPOUTH I'padUKH H3yYEHHBIX 3aBUCHMOCTEN
(UBUYECKUX BEITHYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKHE SIBJICHUS W IPOLECCHI, HCIOIb3YS
IpaBHJIa CIOXKEHUS CUJI (BOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBUIIO paBHOBecHsl pblyara (OJI0Ka), «30JI0TOE MPaBHIIO» MEXaHUKH,
3aKOH COXpaHEHMsI MEXaHMYECKOM DSHEpruu, IpU 3TOM J1aBaTh CIIOBECHYIO
(bopMyTHMPOBKY 3aKOHA U 3alIMCHIBATh €r0 MaTEMAaTHUECKOE BBIPAKEHNUE;

OOBSICHATh (hU3MYECKHE SBICHMS, MPOLECCHl M CBOMCTBA Teld, B TOM YHCIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NPUUYMHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBCHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢ OMOpoi Ha 1—
2 U3yYeHHBIX CBOMCTBAa (U3UYECKUX SABICHHUN, (PU3MUECKUX 3aKOHA WM
3aKOHOMEPHOCTH;



pemarh pacy€THbIC 3amadyd B 1—2 NEWCTBHS, HCIOJIB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBaOIIME (DU3MUECKHE BEJIWYMHBL: HA OCHOBE aHallM3a YCJIOBHS 3ajadu
3alIMCbIBAThL KPATKOC YCJIIOBHEC, IMOJACTABJIATH (1)I/I3I/I‘-I€CKI/IG BCIIMYNHBI B q)OpMYHBI u
IMPpOBOAUTH paC‘IéTBI, HaxXOJUThb CIIPABOYHBLIC JAHHBIC, HCOGXO[[I/IMBIC AJId pCIICHUSA
3a]1a4, OLICHUBATh PEAMCTUYHOCTD MOJYy4YeHHON (PU3MUECKON BEIHMUNHBL,
pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh MPHU TOMOIIN (U3NIECKUX
METOJIOB, B OINHMCAHHUU HCCJIEIOBAaHUS BBIIEIATH MPOBEPSEMOE MPEANOIOKEHHE
(rumotesy), pa3iuyaTb M HWHTEPIPETUPOBATH MOJIYYCHHBIH pe3yabTaT, HAXOAWUTh
OLHI/I6KI/I B XO/JI€ OIlbITa, A€JIaTh BBIBOABLI I1O €TI0 PC3YyJIbTaTaM;

MIPOBOAMTD OIBITHI [0 HAOTIOAEHUIO (PU3NUECKUX SBICHUN WM PU3NYECKUX CBOWCTB
Ten: (GopMynHpoBaTH MPOBEPSEMBIC MPEANONIOKCHHS, COOUPATh YCTAHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITIOJIHATH MIPSIMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tea, 00bEMa, CHIIBI U
TEMIEPATyphl C UCTIOIH30BAHUEM AHAIOTOBBIX U HU(POBBIX MPHUOOPOB, 3aMUCHIBATD
MOKa3aHusl MPUOOPOB C YUETOM 33JaHHOM aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHHIA;
MPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHON (PM3UYECKOW BETUYHMHBI OT IPYTrOi C
MCIIOJIb30BaHUEM IMPSMBIX U3MEPEHUIT (3aBUCHMOCTH IYTH PABHOMEPHO JIBHKYILIETOCS
TCJIa OT BPCMCHHU JABUKCHUA TCJIa, CUJIbI TPCHHA CKOJIBXKCHHUA OT BECA TCJId, KA4YCCTBA
00pabOTKM TIOBEPXHOCTEH TEl W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOMAIH
COTPUKOCHOBEHHUSI TEJI, CHJIBI YIPYTOCTH OT Y/UIMHEHUS MPY>KUHBI, BHITAIKHUBAIOIICH
CHWJIBI OT O00bEMa MOTrPYKEHHOM dYacTW Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jla, OT TJIYOMHBI, HA KOTOPYIO MOTPYXKEHO TEJo,
YCIIOBUM IJIaBaHUsl TeJl, YCJIOBUN paBHOBECUS pbluara U OJIOKOB), y4yacTBOBAaTh B
IUTAHUPOBAHUM Y4E€OHOTO HCCIENOBaHUS, COOMpaTh YCTAaHOBKY U  BBINOJHSTH
U3MEpEHUs, CIeays MPEeNI0KEHHOMY TUIaHy, (UKCUPOBATh Pe3yabTaThl MOTyYEeHHOU
3aBUCUMOCTH (1)I/ISI/I‘I€CKI/IX BCJIMYHUH B BUAC MPECIAIIOKCHHBIX Ta6J'II/III n Fpa(l)I/IKOB,
ACJIaTh BBIBOAKLI 11O PE3YyJIbTaTaM UCCIICAOBAHMS,

MMPOBOAWUTE KOCBCHHBLIC H3MCPCHUSA (1)I/I3I/I‘-I€CKI/IX BCIIMYNH (HJ'IOTHOCTI) BCIIECTBA
KHUJIKOCTH W TBEPAOTO TeNa, CHJAa TPEHHS CKOJILKCHHWS, NaBJICHHE BO3IyXa,
BBITAJIKMBAIONIAs CHJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B JKUIKOCTH TElo,
KO3(QUIMEHT MOJE3HOT0 AEUCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys MPEeAIOKEHHON
MHCTPYKLMU: TIPU BBIIOJHEHUH U3MEPEHHH coOupaTh HKCIEPUMEHTATbHYIO
YCTAaHOBKY U BBIYHUCJIATE 3HAYCHHUC HCKOMOU BCJIMYHUHBI,

coOnrofaTh MpaBuUia TEXHUKU O€30MacHOCTH npu padboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

yKa3bIBaTh MPHUHIUNBI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIAIOIINECS COCY b, 0apOMETp, pblyar, MOABHKHBINA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OINOpPOM Ha WX OMHMCaHUSA (B TOM YHUCIE: MOALIUIHUKH, YCTPOHCTBO
BOJIOTIPOBO/IA, THIPABIMYECKUI Tpecc, MaHOMETP, BBICOTOMEp, MOPITHEBOH Hacoc,
apeoMeTp), UCTIOIB3Ysl 3HAHHS O CBOMCTBAX (PU3MUYECKHUX SIBICHUH M HEOOXOIUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH TIPUMEPHl (HaXOAUTh HWHPOPMAIMIO O TMPUMEpPax) MPAKTHIECKOTO
HUCITIOJIB30BaHUA (I)I/I3I/I‘-ICCKI/IX 3HAaHUH B HOBCGI[HCBHOP’I KU3HU 11 O6€CHC‘-ICHI/I$I



0€30MacCHOCTH TpH OOpalleHHHu ¢ MpudopaMH M TEXHUYECKUMH YCTpOMCTBaMH,
COXpaHEHHsI 3/I0pOBbSI M COOJIOAEHUS HOPM OSKOJOTUYECKOrO TIOBEJICHHS B
OKpYKalollleil cpee;

OCYILECTBIISATh OTOOP MCTOYHMKOB HH(popMmanuu B MHTEpHETE B COOTBETCTBUH C
3aJJaHHBIM TOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U TyTEM CpaBHEHUS
pa3IMYHbIX UCTOYHUKOB BBIJICIATh HHPOPMAIUIO, KOTOPas SBJISETCS IPOTUBOPEUNBOM
WJIM MOKET OBITh HEIOCTOBEPHOI;

MCIOJIb30BATh IIPU BHIIOJHEHUH YU€OHBIX 3aJJaHHI Hay4YHO-TIOMYJISAPHYIO JTUTEPATYPY
(¢u3uUecKoro conaep)KaHus, CHpPaBOYHBIE MaTepHajbl, pecypchl ceTH HMHTepHerT,
BJIAJETh NMpHEMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUU U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE 2—3
UCTOYHUKOB UHGOopMauu GU3NYECKOT0 COACpkKaHUs, B TOM YHCIIE MyOJIUYHO J1e1aTh
KpaTKHe COOOIIEHHS O pe3y/bTaTax MPOEKTOB WIH YUeOHBIX UCCIEI0BAHUHN, IPU 3TOM
IPaMOTHO WCIOJB30BaTh M3YYCHHBIM MOHATHUHHBIN ammapaT Kypca (U3UKH,
COIPOBOKIATh BBHICTYIIJICHUE NTPE3EHTALUEH;

IIPU BBINOJIHEHUN Y4E€OHBIX IIPOEKTOB U MCCIIEI0BAaHUMN paclpeaessiaTh 00sI3aHHOCTH B
rpynIe B COOTBETCTBUU C MOCTaBICHHBIMU 33]Ja4aMU, CJICAUTD 32 BBIMOJIHEHUEM IJIaHa
NEHCTBUI, aJeKBaTHO OIEHWBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTH TPYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K koHny oOyueHust B 8 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYI, TEMJIOBOE ABUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEIECTBA, KPUCTANIMYECKHEe U aMOopQHbIe Tena,
HACBIIICHHBIA U HEHACBILLIEHHBIN Map, BIaXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATEIIb, SJIEMEHTAPHBIN JIEKTPUUECKUI 3apsij, DJIEKTPUUECKOE
1oJie, MPOBOJHUKU U JWUAJIEKTPUKH, MOCTOSHHBIA 3JEKTPUUECKUNH TOK, MAarHUTHOE
oJIE;

pa3nuyarh SBJIEHHS (TEIUIOBOE PACHUIMPEHUE M CXKaThe, TeIlonepeaaya, TerioBOe
paBHOBECHE, CMauyMBaHUE, KalWUISIPHbIE SBJICHUS, WCHApeHHe, KOHAEHcalus,
IUIaBJIEHHWEe,  KpUCTauM3alus  (OTBepleBaHWE),  KHUIEHHE,  Terlonepenadya
(TEnIonpoOBOHOCTh, KOHBEKIIMS, M3JIy4Y€HHUE), DJIEKTpU3aLus TeJ, B3aUMOJEHUCTBUE
3apsA0B, JEUCTBUS DJIEKTPHUUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuTOB, JEHCTBHE MAarHUTHOIO TOJI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIMS) IO OIMCAaHUI0 HUX XapaKTepHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh NPOsIBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKPY)KAIOILIEM MUPE, B
TOM uunciae QU3NYECKUe SBJICHHUS B TPUPOJE: IOBEPXHOCTHOE HATSXKEHUE U
KallWUISIpHBIE SIBJICHMSI B TPUPOJIE, KPUCTAIBl B mpupojae, uznydeHue CoHila,
3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHeEs, CHera,
JIIEKTPUYECKHE SIBICHUS B aTrMmocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMJIu, Apeid IMOIICOB, POJIb MArHUTHOTO TOJS IS KU3HH Ha
3emJie, MOJIIPHOE CUSTHUE, ITPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3ajjauy B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;



OTMCHIBATh U3yYCHHBIE CBOMCTBA TeN U (PU3UUYECKHUE SIBICHUS, UCTIOIb3Ys (pU3nUecKre
BEJIMUYMHBI (TemrepaTypa, BHYTPEHHSS JHEprusi, KOJIMYECTBO TEIUIOTHI, YZelbHas
TEIJIOEMKOCTh  BEIIECTBA, YJAC/IbHAs TEIUIOTa IUIABJICHUSA, YJeldbHAs TeIuioTa
napooOpa3oBaHUs, yIeNbHAas TEIUIOTa CTOPaHMS TOIUIMBA, KOI()(UIIMEHT MOJIE3HOTO
JNEHCTBUS TEIJIOBOM MallMHBI, OTHOCUTENbHASA BIQKHOCTh BO3yXa, AJIEKTPUUYECKUI
3apsili, Cuia TOKa, D3JEKTPUYECKOe HampshKEeHUE, COMPOTHBIICHHWE IPOBOJHUKA,
yIIETBbHOE COMPOTUBIICHUE BEIIECTBA, Pa00Ta M MOILTHOCTh AJIEKTPUIECKOTO TOKA), IIPU
OMKMCAHUU TIPABWIBHO TPAKTOBaTh (DU3MUYECKUN CMBICT HCIOIB3YEMbIX BEIWYHH,
0003HaYeHHS U €IUHUIIBI (PU3UUECKUX BEIIMYMH, HAXOAUTH (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIUYUHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TIpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS W IPOLIECCHI, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KUHETUUECKOW TEOpUHM CTPOCHHS BEIIECTBA,
MPUHIUIT CYMEPIIO3UIIMN TI0JIed (HAa KaueCTBEHHOM YPOBHE), 3aKOH COXPaHECHHS
3apsifa, 3akoH Oma Ui ydacTtka 1end, 3akoH [[xoyns—JleHma, 3akoH coxpaHeHUs
SHEPruu, IMpU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA W 3alMCHIBATh €ro
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

OOBSACHATh (PU3NYECKUE TMPOILIECCHl U CBOMCTBA TEJN, B TOM YHUCIE U B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
MPUYUHHOCIIECTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIIaroB C
ornopoi Ha 1-2 n3y4eHHbIX CBOWCTBA PU3NYECKUX SBICHUM, PU3NIECKIX 3aKOHOB MU
3aKOHOMEPHOCTE;

pemate pacy€THble 3amadu B 2-3 OeHCTBHUS, HCHONB3YS 3aKOHBI M (HOpMYIHI,
CBSI3bIBAIONIME (DU3MYECKHE BEIIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJa4d
3aMUCHIBaTh KPAaTKOE yCIIOBHE, BBISBISATH HEJOCTATOK JAHHBIX JIJIS PEIICHUS 3a/Jauu,
BBIOHMpATh 3aKOHBI U (OPMYITBI, HEOOXOUMBIE 7S €€ pelleHHs], TPOBOAUTH PACYETHI U
CpaBHHBATh MMOTYYCHHOE 3HAYeHHE (PU3MUECKON BEIMUYUHBI C U3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh NPU TOMOIIM (HU3HUECKUX
METO/IOB,  HCIMOJb3Yysd  ONUCAHWE  HCCIEAOBAHMS, BBIACIATH  MPOBEPSEMOE
MIPEANOIOKEHNE, OIEHUWBATh MPABUIBHOCTh TOPAJKA TMPOBEJACHUS HCCIIEIOBAHMUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OMBITHI IO HAOIOACHHUIO (PU3NUECKUX SIBICHUIN WIN (PU3NYECKUX CBOWCTB
Ten (KamWUISpHBIE SIBJICHUS, 3aBHCHUMOCTHh JIaBJIICHHMsI BO3AyXa OT €ro oObéMa,
TEMIIepaTypbl, CKOPOCTH IMPOIEcca OCTHIBAHUS U HATPEBAHMS [IPU U3JYyUEHHUH OT 1IBETa
U3Ny4aronie (MOTJOMmIAoeii) MOBEPXHOCTH, CKOPOCTh WCHApEeHUs BOJIBI OT
TEMIIEpaTypbl KUAKOCTH U TUIOMAAN €€ TIOBEPXHOCTH, DJICKTpU3aIUs Tel |
B3aUMOJICCTBUE DJIEKTPUUYCCKUX 3apsAIOB, B3aUMOJICHCTBUE TTOCTOSIHHBIX MarHUTOB,
BU3YaIH3aIisl MArHUTHBIX TOJIEH OCTOSHHBIX MAarHUTOB, IEHCTBUS MATHUTHOTO TTOJIS
Ha TMPOBOJHHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (OpMyJIHpOBaTh TPOBEPSEMBIEC MPEANONIOKEHUS, COOUpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOpYJIOBaHUsS, OMHCHIBATH XOJ OIBITA H
(dbopMyTHUpOBaTh BHIBOJIBI;

BBITIOJTHSITH MPSMbBIE U3MEPEHUS TeMITepaTyphbl, OTHOCUTEIIHFHOM BIAXXHOCTH BO3/yXa,
CWJIBI TOKa, HAIPSOHKEHHUS C HKCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYUKOB



(¢u3NUeCKUX BEJIMYUH, CPABHUBATh pPE3yJibTaThl HM3MEPEHUN C Y4ETOM 3aJaHHOU
abCOIIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTH OJHON (PM3MUECKON BEIMYMHBI OT JIPYTOil ¢
MCIIOJIb30BaHUEM IIPSIMBIX U3MEpPEHUH (3aBUCUMOCTH COIPOTUBIIEHUS IPOBOAHUKA OT
€ro JUIMHBI, IUIOUIAIA MTOIEPEYHOr0 CEYCHUS U yIEIbHOIO COIIPOTUBIICHHS BEUIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJIHUK, OT HAIPSHKEHUS Ha IPOBOJHHUKE,
UCCJIEJOBAHME I10CJIEOBATEILHOIO U IMApajlIeIbBHOTO COEAMHEHUNW IPOBOJAHMKOB):
IUTAHUPOBATh UCCIIEI0OBAaHKNE, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHS, CIEAYS
IPEUI0KEHHOMY IUIaHy, (GPUKCHPOBATh Pe3yJIbTaThl IOJy4€HHON 3aBUCUMOCTH B BUJIE
TaOJIuI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIIeI0BAHHUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIWYMH (yAelbHas TEIJIOEMKOCTb
BEIIIECTBA, COIPOTUBIICHUE ITPOBOIHUKA, PA0OTa U MOIIHOCTb 3JIEKTPUUECKOr0 TOKA):
IUIAHUPOBAaTh M3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, Cleays
IPEJJI0KEHHON MHCTPYKIUU, U BBIYUCIISATh 3HAUEHNUE BEIUUNHBI,

coOnrofarh MpaBuja TEXHUKU O€30MacHOCTH npu padbore ¢ 1abopaTOPHBIM
000pyI0BaHKEM;

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMHUCAHUA (B TOM YHUCIE: CUCT€Ma OTOIJICHHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJbTMETP, CUETUMK DSIEKTPUUYECKOMN
OHEPTUH, JJIEKTPOOCBETUTENFHBIE TPHUOOPHI, HArpeBaTeNbHBIC 3JICKTPOIPUOOPHI
(mpuMepbl), AIEKTPUYECKUE TPEAOXPAHUTENN, SJIEKTPOMArHUT, 3JIEKTPOJIBUraTEllb
IOCTOSIHHOTO TOKa), MCIIONIb3Yysl 3HAHHUA O CBOMCTBaX (PU3MUYECKUX SBICHUH H
HEo0XoiuMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHHUUECKHE YCTPOHCTBA U H3MEPHUTEIbHBIE MPHOOPHI 1O
cXeMaM U CXeMaTHYHBbIM PUCYHKaM (3KUAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUTATEIb BHYTPEHHEIO CTOpaHUsl, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh
CXEMBI 3JIEKTPUYECKHX IIeTIel ¢ MOCIeI0BaTENbHBIM U MAPAIJIEIbHBIM COESIMHEHUEM
HJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPHUECKUX LETeH;
NPUBOJIUTH TPUMEPH (HAXOAUTh HH(OpPMALMIO O MpUMEpax) MPaKTUYECKOTO
UCIMOJIb30BaHUSl (PU3MUECKUX 3HAHUM B MOBCEJHEBHON JXU3HU JUIs OOECHeueHMs
0€30MacHOCTH NpH OOpalleHHH ¢ MpudopaMM M TEXHUUYECKUMH YCTpOMCTBaMmH,
COXpaHEHMs 3I0pOBbsi M COONIIOIGHHWS HOPM DSKOJOTMYECKOTO TOBEJACHHUS B
OKpYKarollleu cpee;

OCYIIECTBIISATh MOUCK HHpoOpManuu Qundyeckoro cojnepxkanuss B MHrepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUM M MYTEM CpPAaBHEHHUS JIOMOJHUTENbHBIX HCTOYHHKOB
BBIJICJIATE MH(POPMALIMIO, KOTOpasi SBJISETCS HPOTUBOPEUMBOM MM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh NMPH BBHINOJIHEHUU YUEOHBIX 3aJaHUH HAYYHO-TIONYJISIPHYIO JTUTEPaTypy
(bu3NYECKOro CcoJepXaHus, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHer,
BJIa/IeTh NMpUEMAaMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHHUs HHQOpMALUHU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIeHUs, 00001Iast
UHPOPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COAEP)KaHUs, B TOM YHCIIE
nyOoJIMYHO  TPEACTAaBIATh  PE3YNbTaThl TMPOEKTHOM WM  HCCIIEAOBATEIBCKOM



JESATENIbHOCTH, IIPU 3TOM I'PaMOTHO UCIIOJIb30BaTh U3yUEHHBIN MOHATUHHBIN anmapaT
Kypca (pHU3UKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHCH;

OpY BBIMOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIICAOBAHHHA (DU3MYECKHX IPOLIECCOB
pacrpenensaTs 005 3aHHOCTH B TPYIIIIE B COOTBETCTBHU C IOCTABJICHHBIMH 3aJla4aMH,
CIIEIUTh 32 BBIIOJHEHUEM IUIAaHA JEHCTBUM M KOPPEKTUPOBATh €ro, aJaeKBaTHO
OLICHUBaTb COOCTBEHHBIM BKJaJ B  JEATEIbHOCTb IPYIIbl, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K koHIy o0y4yenus B 9 Kjacce mpeaAMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIB30BaTh IIOHATHSA: CUCTEMa OTCY€Ta, MaTepuaiabHas TOYKA, TPACKTOPHUS,
OTHOCUTEJIbHOCTh MEXaHUUECKOTO IBIKEHUS, eopmanus (ynpyras, IacTuyeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M NEPErpy3KH, LIEHTP
TSXKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP TSHKECTU TBEPAOro TeEjla, paBHOBECHE,
MEXaHUYeCKHe KoyiebaHUus M  BOJHBI, 3BYK, HH(Qpa3ByK U  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKaJla JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIIbHO30PKOCTh, CHEKTPbl HCIIYCKaHWS W TOMNIONIeHHs, anbda, OeTa- U ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst SJHEPIETHUKA;

pa3iuuath SBICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE  NPSAMOJIMHEWHOE  JIBUKEHHE, CBOOOJHOE MaJCHHUE  Tell,
PaBHOMEpPHOE JIBM)KEHME 10 OKPY)KHOCTH, B3aUMOJCHUCTBUE TEJ, PEAaKTUBHOE
JBUXKEHHE, KojeOaTenbHOe ABIKEHUE (3aTyXalollue W BBIHYXKICHHBbIC KojeOaHus),
pE30HaHC,  BOJHOBOE  JIBJKEHHME,  OTpPaXeHHE  3BYKa,  IPSMOJUHEHHOE
pacIpoCTpaHEHUE, OTPAKEHUE U ITPEIIOMIICHUE CBETA, ITIOJIHOE BHYTPEHHEE OTPAXKEHUE
CBETa, pa3JioKeHHE OEJIoro CBeTa B CIEKTP U CJIOXKEHHE CIEKTPajbHBIX I[BETOB,
JIACTIEPCUSL CBETA, €CTECTBEHHAs PAJMOAKTUBHOCTH, BO3HMKHOBEHUE JIMHEWYATOIO
CIEKTpa M3ITYYECHHS) MO ONUCAHUIO WX XapPaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIECHUE U3YYEHHBIX (U3NYECKUX SBICHUI B OKPYKaroIeM MHpe (B
TOM 4HCJie (U3NYECKUE SBJICHUS B MPUPOE: MPUINBHI U OTIUBBL, IBHKEHUE IJIAHET
ConHeyHOM CHUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPHUITHE
3BYKOB KUBOTHBIMH, 3€MIIETPICECHUE, CEICMUYECKHUE BOJIHBI, IIyHAMHU, 9X0, LIBETA TEIl,
ONTUYECKHE SBJIEHUS B TpHUpPoJe, OHOJOrMYeckoe JIeHCTBHE  BUAMMOTO,
yIbTPaUOIETOBOTO U PEHTTEHOBCKOTO M3JTyUYE€HUM, €CTECTBEHHBIN PaJMOaKTHBHBIN
GoH, KOCMHMUYECKHE JIyud, paJMOaKTUBHOE H3IyYE€HUE MPHUPOJHBIX MHUHEPAJIOB,
JefCTBUE PaJIMOAKTUBHBIX N3ITyUYEeHUI Ha OPTaHU3M YeIOBEKa), IPU ATOM NIEPEBOIUTH
NPaKTUYECKYIO 33Ja4y B y4eOHYIO, BBIJIENATh CYIECTBEHHbIE CBOMCTBA (IIPHU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yYECHHBIE CBOWCTBA TEN U (PU3HUECKHUE SABICHUS, UCTIONB3Ys (pusnueckue
BEJIMYMHBI (CpellHsAs U MIHOBEHHAs CKOPOCTh TeJla MIPU HEPaAaBHOMEPHOM JIBUKEHUH,
YCKOPEHHE, IEPEMEILEHHE, IIYTh, YITI0Bask CKOPOCTh, CUJIa TPEHUS, CUjla YIPYTrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOHOIO MaJieHHs], BeC Tella, UMIYJIbC Tela, UMITYIIbC
CHWJIBI, MeXaHn4eckasi padoTa U MOLTHOCTb, TOTEHLMAIbHAsI SHEPTHUS Tella, MOJHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TIOTEHIMAIbHAS SJHEPTUS CKATON MPYKUHBI, KHHETHYECKAst
DHEprus, MONHAS MEXaHWYeCKas SHEPrus, MEepUOJl M YacToTa KOJICOAHWA, THHA
BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, II0KA3aTelb MPEIOMICHUS



Cpefbl), IpU OMHMCAaHUM MPABMWIBHO TPAKTOBATh (PM3UYECKUN CMBICT HCIIOJNb3YEMbIX
BEJIMYMH, OOO3HAYCHUS M EAMHUIBI (PU3UUECKUX BEJIWYHMH, HAXOIUTH (OPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYI BEIMYUHY C JIPYT'MMHU BEIMYUMHAMHU, CTPOMUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKUE SIBICHUS U MPOLIECCHI, UCIIONb3YS 3aKOH
COXpPaHEHMsI SHEPIuM, 3aKOH BCEMUPHOI'O TATOTEHHUS, MPUHLUI CYHNEPIO3ULMU CUJI,
MPUHLUI OTHOCHUTENIIBHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMIIYJbCa, 3aKOHbl OTPaKEHUS U MPEIOMIIEHUS CBETA, 3aKOHbl COXPAHEHUS
3aps1I0BOI'0 M MaCCOBOTO YHCEJI IIPH SIEPHBIX PEAKIMSIX, IPU 3TOM AaBATh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UUECKUE IPOLECCHl U CBOMCTBA TeJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUd  IPAKTUKOOPHUEHTUPOBAHHOI'O  XapakTepa:  BBIABIATb  NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSCHEHUE U3 2—3 JIOTHYECKUX I11aroB ¢ OIOPOil Ha 2—
3 wu3ydYeHHBIX CBOIcTBa (U3WYECKUX SBJICHUH, (U3MYECKMX 3aKOHOB WU
3aKOHOMEpPHOCTEH;

pemarh pacu€THbIe 3a7a4u (OMUPAIOLIUECS HAa CUCTEMY U3 2—3 YpaBHEHMI ), UCIIOIB3YS
3aKOHBl M (OPMYJIbI, CBsA3bIBalOIIME (U3NUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIOBHS 3a/laud 3allMChlBaTh KPATKOE YCJIOBHME, BBIIBIATH HEAOCTAIOLIUE WU
M30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOAMMBIE IS pEIICHUS,
IPOBOAMTH PACYETHl U OLEHUBATh PEATMCTUYHOCTh IIOJYYEHHOIO 3HAYCHUS
(bu3n4ecKoil BETUUNHBL;

pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPH TOMOIIN (HU3UIECKUX
METO/I0OB,  HUCHOJb3ysd  ONUCAaHWE  HCCIEIOBAaHUS, BBIACIATH  MPOBEpSIEMOE
MPENIOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh MOpPSAKA MPOBEACHUS HCCIEIOBAHMS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIOICHUN U OIBITOB;

MIPOBOJIUTH OMBITHI IO HAOIIOICHUIO (PU3NYECKHX SBICHUN W (PU3HMUECKUX CBOICTB
Ten (M3y4eHue BToporo 3akoHa HeloToHa, 3aKk0Ha COXpaHEHUs SHEPTUH, 3aBUCUMOCTb
nepuoJia KoyiebaHni Npy>KHHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI
U HE3aBUCHUMOCTb OT aMIUIMTYJAbl MajblX  KoyieOaHu, NpSIMOJIMHEHHOe
pacnpocTpaHEHUE CBETa, pasjioKeHUE Oeloro CBeTa B CIEKTpP, MU3yYeHUE CBOMCTB
M300pakeHHS B INIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MIpeaAMETa B COOMparoIIeit
JWH3e, HAOMIOJeHWE CIUIOIIHBIX M  JIMHEHuyaThIX  CIEKTPOB  U3JIY4EHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY H3 HU30BITOYHOrO Habopa 00O0pymoBaHMUS,
OIIHCHIBATH XOJI OTIBITA U €T0 PE3YNIbTaThl, JOPMYIHPOBATH BHIBOJIEI,

IPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHMH, OMpeAessist cCpeiHee
3HaYeHHEe H3MepsAeMOil BeNWYMHBI ((POKYCHOE paccTOsHUE COOMparollel JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

MPOBOAMTH HCCIIEOBAHHE 3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH C HCIIOJIb30BAHUEM
NpSIMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BpPEMEHH TIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e€3 HauyalbHOM CKOpOCTH, Iepuoja KoJIeOaHHH MaTeMaTH4ecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU YIJIa OTPAXXEHUs CBETA OT yIJa MaJeHUs U
yria npeJoMJIeHUsl OT yria NaJeHus ): IaHuPOBaTh MCCIEI0BaHUE, CAMOCTOSTEIILHO
coOuparb YCTaHOBKY, (HUKCUPOBaTh pe3yJabTaThl IOJTYYEHHOH 3aBUCHMOCTH
(¢u3nUecKuX BETUYMH B BHJIE TaONUIl U IpadUKOB, J1eNaTh BBIBOJBI 110 pe3yJbTaTaM
UCCIIC/IOBAHMS,



® [IPOBOJUTH KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEJINYMH (CPEAHssl CKOPOCTh U
YCKOpEHHUE Teja IPU PaBHOYCKOPEHHOM JABHKEHHH, YCKOPEHUE CBOOOIHOTO MaJCHHUS,
KECTKOCTDh NPYKUHBI, KOAPPHUIMEHT TPEHUSI CKOJIBXKEHHS, MEXaHW4YecKas paboTta U
MOIIHOCTb, YacTOTa MW TEpHoJ KoJeOaHW MaTeMaTH4YeCKOrO M IPYXKHMHHOTO
MasTHUKOB, ONTHYECKass CUIa COOMparolmleld JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUIAHUPOBATh U3MEPEHUs, cOOUPATh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIIIOJIHATH
U3MEpEHUs, Clenys MPeI0KEHHOW MHCTPYKIIUH, BEIYUCIISATh 3HAUCHUE BETHMYUHBI U
AQHAIN3UPOBATh IIOJYyYEHHBIE pE3yJbTaThl € YYETOM 33JaHHOM MOTPELIHOCTU
HU3MEPEHHUI;

e coOmonaTh MNpaBWia TEXHUKH O€30MacHOCTH Tpu paboTe ¢ JTabopaTopHBIM
00opyI0BaHUEM;

® pa3IMYaTh OCHOBHBIC NPH3HAKH W3YYCHHBIX (U3MUECKUX MOJEICH: MaTrepHaabHas
TOYKa, a0COJIOTHO TBEPAOE TEJO, TOUYEUYHBI MCTOYHHUK CBETa, JIyd, TOHKas JIMH3A,
IUTaHeTapHasi MOJIeNIb ATOMA, HYKJIOHHAs MOJIeJIb aTOMHOTO S/pa;

® XapakTepu3oBaTb MPUHLMIBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOKMCTB C ONOPOH HA X OMHCAHUS (B TOM YHCJIE: CIUIOMETD, TaTIUKH TOJI0KEHUS,
paccTosiHUS W YCKOPEHHs, pakeTa, O3XOJOT, OYKH, Iepuckom, Goroanmapar,
ONTUYECKHUE CBETOBOJIbI, CIEKTPOCKOI, J03UMETp, Kamepa Buibcona), mcnosib3ys
3HaHUS O CBOMCTBaX (U3MYECKUX SIBIEHUM M HEoOXOoAuMble (QU3HUECKue
3aKOHOMEPHOCTH;

® UCHOJb30BATH CXEMbl U CXEMATUYHbIE PUCYHKU W3YyYEHHBIX TEXHUUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPH PEIICHUH Yy4eOHO-
NPaKTUYECKHUX 3aJ]1a4, ONTHYECKHE CXEMBI /ISl TOCTPOSHHS N300pakeHUH B IIIOCKOM
3epKajie U coouparolei JTuH3e;

e T[PUBOAUTH NpUMEPHl (HAXOAWUTH HMHPOPMAIUMI0 O MpHUMEpax) MPaKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEJHEBHON JXU3HU Ul OOECHeueHMs
0€30MacHOCTH NpH OOpalleHHH ¢ MpudopaMM M TEXHUUYECKUMH YCTpOMCTBaMmH,
COXpaHEHMsI 370pOBbsi M COONIIOIGHHS HOPM DKOJOTMYECKOTO TIOBEJACHUS B
OKpYKaroIleH cpere;

® OCYIIECTBIIATh TMOWCK WHPOpManuu (U3NIECKOTO coaepxkaHus B VIHTepHere,
CaMOCTOSITENIbHO (OPMYJIHUPYS MOMCKOBBIM 3ampoc, HAaXOAUTh IMYTH OMNpPEICTICHHS
JIOCTOBEPHOCTH TOJY4Y€HHOW HH(OpMalMM Ha OCHOBE MMEIOLIMXCS 3HAHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

®  UCMOJb30BATH MPH BBHITOJHEHUN YUEOHBIX 3a/laHUI HAyYHO-TIOMYJISIPHYIO IUTEPaTypy
(GU3NIEeCKOTO CoNepKaHMs, CIpPaBOYHBIE MaTepHajbl, pecypchl ceTH HHTepHerT,
BJIAJIETh NMPHEMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIHUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE MH(OpMalluU U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOTO COJIEPIKAHMs, MyOJINYHO MPEICTABIATh PE3YJIbTaThI
MIPOEKTHOM WM HCCIeA0BATENbCKOM NeSTEIbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BATh
U3yUYEHHBIN MOHATUHHBIN anmapar u3y4aeMoro paszena (pU3HKH U COIPOBOXKAATH
BBICTYIUICHHE IIPE3EHTALMEN ¢ YYETOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

CocraBineHo ¢ y4deroM pabouell MporpaMMbl BOCIHMTAaHHS Ha yYPOBHE OCHOBHOTO OOIIETO
oOpazoBanus. BocnuratensHbpli TOTeHHMan y4yebHoro mpenmera «®dusmkay obecrieynBaeT
pealin3aluio LeJIeBbIX MPUOPUTETOB O0YUAIOUINXCA Ha YPOBHE MPHUOOPETEHUS IIKOJbHUKAMHU OIbITa
OCYULIECTBJIEHUS COLMAIbHO-3HAYUMBIX TEM.

I'paxknanckoe BocniuTanue:

3HAIOIMNA W INPUHAMAIOIIMK  CBOK  POCCHMCKYK0 T'PaXKJAaHCKYH IIPUHAIJIEKHOCTh
(MIEHTUYHOCTH) B OJUKYJIBTYPHOM, MHOTOHAIIHOHATHLHOM M MHOTOKOH(ECCHOHATHLHOM POCCUIICKOM
o01ecTse, B MUPOBOM COOOIIIECTBE;

NOHMMAIOIINK CONPHYACTHOCTh K IMPOILIOMY, HacTosleMy u Oyaymemy Hapona Poccuw,
TBICSYEJIETHEW UCTOPUU POCCUKCKON rOCYJapCTBEHHOCTH HA OCHOBE MCTOPUYECKOTO IPOCBEILECHHUS,
POCCUICKOI0 HAIMOHAJIbHOTO UCTOPUYECKOIO CO3HAHMS;

MPOSIBJISIIOIIMI yBa)KEHUE K FOCYAapCTBEHHBIM CUMBOJIaM Poccuu, npa3iHuKam;

NPOSIBJISIONINI TOTOBHOCTh K BBIIOJHEHHUIO 00sI3aHHOCTEN rpakaannHa Poccun, peanuzanum
CBOMX TPaKJAHCKUX IpaB M CBOOOJ MpPHU YBaKEHUU MpPaB U CBOOO, 3aKOHHBIX MHTEPECOB JIPYTUX
JTIOJICH;

BBIPQXKAIONIMM HENpHsITHE 000N NHCKPUMUHAIIMKM TpaXKAaH, MPOSBICHUN HSKCTPEeMH3MAa,
TeppopU3Ma, KOPPYILHH B OOIIECTBE;

MPUHUMAIOIINN y4acTHE B )KU3HHU Kilacca, 001ieo0pa3oBaTeIbHOM OpraHu3aluy, B TOM YHCIIe
CaMOYIIPABJICHUH, OPUEHTHUPOBAHHBIN Ha Y4aCTHE B COLIMAIIBHO 3HAYUMOM JESATEIbHOCTH.

IHaTpuoTrnyeckoe BociuTaHue:

CO3HAIOLIHI CBOIO HALIMOHAJIbHYIO, STHUYECKYIO IPUHAUIEKHOCTD, OO CBOM Hapoa, ero
Tpaguluu, KyJIbTYpY;

IIPOSIBIISIIOIIMN YBAKEHHE K MCTOPUYECKOMY M KYJbTYPHOMY HACIEIUIO CBOErO0 M JIPYIHX
HaposoB Poccum, cumBosiaM, Ipa3gHUKaM, MaMATHUKaM, TPaJWLKSIM HapOJIOB, MPOXKUBAIOIINX B
POIHOM CTpaHe;

MPOSIBJISIIOIIMN MHTEPEC K MO3HAHUIO POJHOTO SI3bIKA, UCTOPUMU M KYJIbTYpPhl CBOETO Kpas,
CBOET0 HapoJa, Apyrux Haponos Poccuun;

3HAKOIIUN U YBAXKAIOLINUNW JOCTHKEHU Hamend Poaussl - Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, OO€BbIE IMOJBUIM W TPYAOBBIE JOCTHXKEHMs, TepoeB U 3allUTHUKOB OTedyecTBa B
MPOILIJIOM U COBPEMEHHOCTH;

MPUHUMAIOIINNA Y9aCTHE B MEPONPUSATHUAX MATPUOTUUECKON HAIIPABIEHHOCTH.

JIyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

3HAOMIMA W YBAXAIOIMK  JyXOBHO-HPABCTBEHHYID  KYJBTYpPYy  CBOEro  Hapoja,
OpUEHTUPOBAHHBIN Ha TyXOBHbIEC LIECHHOCTH U HPABCTBEHHbIE HOPMBI Hapo10B Poccuu, poccuiickoro
o0miecTBa B CHUTyallUsIX HPABCTBEHHOIO BbIOOpa (C y4eTOM HAI[MOHAJIbHOW, pETUTHO3HOM
MIPUHAIIEKHOCTH);

BBIPAKAIOIIMI TOTOBHOCTh OLIEHMBATH CBOE ITOBEJCHUE U MOCTYIKH, ITOBEJEHUE U MOCTYIIKH
JIPYTUX JIIOJIEH € MO3ULIUNA TPATUIIMOHHBIX POCCUNUCKUX TYXOBHO-HPABCTBEHHBIX [IEHHOCTEN U HOPM C
Y4E€TOM OCO3HAHHUs MOCIEACTBUI IIOCTYIIKOB;

BBIPAKAIOMIMI HEMpUSATHE AaHTUTYMAaHHBIX M AaCOLUMAIBHBIX TOCTYIIKOB, TIOBEACHMUS,
MPOTHBOPEUAIINX TPAAUIIMOHHBIM B Poccun TyXOBHO-HPaBCTBEHHBIM HOPMaM M IIEHHOCTSIM;

CO3HAIOUIMI  COOTHOILIEHWE CBOOOJBI H  OTBETCTBEHHOCTH JIMYHOCTH B  YCIIOBHSX
WHIUBUAYAIBHOTO M OOILECTBEHHOTO IMPOCTPAHCTBA, 3HAYEHHE U LEHHOCTh MEXKHAIMOHAJIBHOTO,
MEXPETUTHO3HOTO COTJIacHsl Jrojed, HapoaoB B Poccuu, ymerommuid oOIIAThCs € JIFOJbMH Pa3HbIX
HapOJ0B, BEPOUCIIOBEIAHUI;

MPOSIBJISIONINN YBaXKEHUE K CTapIIUM, K POCCUMCKUM TPAAUIIMOHHBIM CEMEHHBIM LIEHHOCTSIM,
MHCTUTYTY Opaka Kak COI03y MYXXUMHBI U JKEHIIUHBI I CO3/IaHUSI CEMbU, POXKICHHS U BOCITUTAHUS
JeTel;



MPOSIBJISIIOIIMN UHTEPEC K YTEHHIO, K POJHOMY S3BIKY, PYCCKOMY SI3BIKY M JIMTEpaType Kak
YaCTH JIyXOBHOH KYyJIbTYpbI CBOETO Hapo/1a, POCCUHCKOro 00IIecTBa.

JcTeTHYeCKOe BOCIIUTAHHUE:

BbIp@XKAIOIIUI [MOHMMAHUE IIEHHOCTU OTEYECTBEHHOTO U MHPOBOIO HCKYCCTBA, HAapOIHBIX
TpaguLUi U HAPOJHOTO TBOPUYECTBA B UCKYCCTBE;

IPOSIBIISAIOLIUI 3MOLMOHAIBbHO-YYBCTBEHHYIO BOCIIPUUMUYUBOCTD K pa3HbIM BHAAaM UCKYCCTBA,
TpaguLUsIM U TBOPUYECTBY CBOEIO U APYIMX HAPOAOB, IOHUMAHUE UX BIUSHUS HA IOBEJICHUE JIIOJIEH;

CO3HAIOUIMM  pOJb XYJOKECTBEHHOW KYyJbTYpbl KaK CpEACTBA KOMMYHUKALlMM U
CaMOBBIPA)KEHUSI B COBPEMEHHOM OOIIECTBE, 3HAUEHUE HPABCTBEHHBIX HOPM, LIEHHOCTE!, TPAIUIIHI B
HCKYCCTBE;

OpUEHTUPOBAaHHBIM Ha CaMOBBIPA)KEHHWE B pa3HbIX BHJAX HMCKYCCTBA, B XYJ0KECTBEHHOM
TBOPYECTBE.

®dusznyeckoe BocnUTAHHMe, (opMHUpPOBaHME KYJbTYPbI 310POBbSI U 3MOLMOHAJIBLHOIO
0J1aronoyyus:

MOHUMAIOIINN LIEHHOCTb >KM3HH, 3[0pOBbSl U 0€30IIaCHOCTH, 3HAYEHUE JIMUHBIX YCWIUNA B
COXPaHEHUU 370POBbsI, 3HAIOLIUHN U COOIIOIAIONIHI TpaBHIia 0€30MaCHOCTH, O€30MaCHOT0 MOBEICHUS,
B TOM YHCJIe B UH)OPMAITMOHHOH Cpe/Ie;

BBIPQXAIONIMIM yCTAaHOBKY Ha 3J0pOBbIM 00pa3 XU3HU (30pOBOE MHUTAHHUE, COOIIOJICHUE
THTUCHUYECKUX TPaBWII, COATaHCUPOBAHHBIN PEXXUM 3aHSATHH U OTABIXA, PErYIAPHYIO (HU3UUECKYIO
AKTUBHOCTb ),

NPOSBISIOIIMN HENPUSITHE BPEIHBIX MPUBBIUEK (KypeHUs, YHOTpeOJEHUs aJIKOroJid,
HAapKOTHUKOB, UTPOBOM M WHBIX (HOpPM 3aBUCHUMOCTEH), MOHUMAHUE HMX IOCIEACTBUH, Bpena s
(U3NIECKOTO U ICUXUIECKOTO 310POBBSI;

YMEIOIIHNA 0CO3HABATh (PM3MUECKOE U IMOLMOHAILHOE COCTOSHUE (CBOE U APYTUX JIOJCH),
CTpEMSLIUIICS YIPaBIATh COOCTBEHHBIM 3MOIIMOHATIbHBIM COCTOSTHUEM;

CHOCOOHBIN aJalTUPOBATHCS K MEHSIOIIUMCS COLIMATIbHBIM, HH(POPMALIMOHHBIM U IIPUPOTHBIM
YCIIOBUSIM, CTPECCOBBIM CUTYaLIUSIM.

TpyaoBoe BocnnuTanue:

YBaXKaIOINN TPY[, pe3yJIbTAaThl CBOETO TPYAA, TPyAa APYTUX JIOACH;

HPOSIBIISIONINI HHTEpEC K MPAKTUIECKOMY U3yUeHHIO Tpodeccuii U Tpyla pa3IMyHOro poJia, B
TOM YHCJI€ HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUI;

CO3HAIOLIMI BaXXHOCTh TPYAONIOOUS, OOyueHHs TpYAY, HAKOIUIEHUS HABBIKOB TPYIOBOH
NEeSTEIbHOCTH HA TPOTSHXKEHUM >KU3HU Ui YCIEIIHOW NpoQeccCHOHANIbHON camopealn3aluu B
poccuiickoM 00I1eCTBe;

YYacTBYIOUIMM B  pEIIEHWH TMPAKTUYECKUX TPYIOBBIX Jel, 3adad (B CEMbeE,
0011e00pa30BaTeIbHOM  OpraHU3alM, CBOEH MECTHOCTH) TEXHOJOIMYECKOM M  COLMAIbHON
HaIpaBJIEHHOCTH, CIIOCOOHBIM MHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOSITENILHO BBIMOJIHATH TAKOTO
poJia 1eATEIbHOCTb;

BBIpQXAIONIMM TOTOBHOCTh K OCO3HAHHOMY BBIOODY M IOCTPOCHUIO HWHAMBUAYAIbHON
TPAaeKTOPUU 0Opa30BAHUS M KU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX U OOILECTBEHHBIX HMHTEPECOB,
noTpedHOoCTEH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

MOHUMAIOIIMN 3HAUE€HUE U TJIOOANBHBIM XapakTep OSKOJOTHYECKUX MpobdieM, MyTed Hux
peleHusl, 3HaYeHNe SKOJIOTMYECKON KyIbTYpPhI UeIOBEKa, 0OIIECTBA;

CO3HAIOIINI CBOIO OTBETCTBEHHOCTh KaK I'pak/laHuHA U TOTPEOUTENS B YCIOBUSAX B3aUMOCBSI3U
IIPUPOIHOM, TEXHOJIOTUYECKON U COLMAIBHOM Cpef;

BBIPAXKAIOIINN aKTUBHOE HEMPUSTUE IEUCTBUI, MPUHOCSIINX BPEA TPUPO/IE;

OpPUEHTUPOBAHHBIN HAa IPUMEHEHHNE 3HAHUM €CTECTBEHHBIX U COLIMAIBHBIX HAYK JUIS PELICHUS
3aja4 B 00JacTH OXpaHbl MPUPOJIbI, MJIAHUPOBAHUS CBOMX IMOCTYNKOB M OLEHKH MX BO3MOXKHBIX
IIOCJIEICTBUM U1 OKPY’KAOIEH Cpelbl;



YYaCTBYIOIIMM B
HaIpaBJIEHHOCTH.
LleHHOCTH HAYYHOI'O MO3HAHMSA:

HpaKTquCKOﬁ JACATCIIbHOCTH

JKOJIOTHYECKOH,

MPUPOJAOOX PAHHOMN

BBIp@XKAIOIIMIM IO3HABAaTEIbHbIE HMHTEPECHl B Pa3HBIX IPEIMETHBIX 00JacTAX € Y4YETOM
MH/MBUYAJIbHBIX HHTEPECOB, CIOCOOHOCTEH, JOCTHKEHUI;
OpPUEHTUPOBAHHBIN B 1€ATEILHOCTU HAa HAyYHbIE 3HAHUS O IPUPOJIE U OOIIECTBE, B3aUMOCBSI35X

YyeJoBeKa C MPUPOJIHON U COLMAIBHON CPEeNoi;

Pa3BUBAIOIINM HABBIKU MUCTIOJIBb30BAHUS PA3JIMUYHBIX CPEJCTB ITO3HAHMS, HAKOTUICHHS 3HAHUN O
MUpe (S3bIKOBasi, YUTATEIbCKAs KYJIbTYpa, 1eATeIbHOCTh B HH(GOPMAIMOHHOH, IU(POBOIi cpese);
JEMOHCTPUPYIOIINMA HaBBIKM HAOMIOJEHHUM, HAKOMJIEHUS (HaKTOB, OCMBICICHUS OIbITa B
€CTECTBCHHO-HAYYHON ¥ TYMAHUTAPHOU 00JIACTSIX MO3HAHUS, HCCIIEI0BATEIIbCKON ACSITEILHOCTH.

7 KJIACC
rog ooyuyenus — 1
BCEro 4acoB/KOJI-BO H/4 — 68/2

KosmnuectBo JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM 4acoB (uudposBbie)
n/n MPOrpamMmmbl B oOpa3oBaTeJibHbIE
cero pecypcsl

Pa3pnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
11 ®dusnka - Hayka 0 MPUPoJIe 2 bubmmoreia LIOK

' e PHpot https://m.edsoo.ru/7f416194
1.2 ®u3nuecKue BeITNUHHbI 2 bubmorexa LIOK

' https://m.edsoo.ru/7f416194
13 EcTecTBEeHHOHAYUHBIN METOJ 9 bubnuoreka [IOK

' MO3HAHUS https://m.edsoo.ru/7f416194

Wroro mo pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA

21 C 1 bubmuorexa [JOK
' TPOCHHE BEMecTnd https://m.edsoo.ru/7f416194
99 JIBi>KeHue U B3aUMOICCTBUE YaCTHUII 9 bubnuoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHDIC COCTOMMIE BEMeeTBa https://m.edso00.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
bu6mmorexa [IOK
| M
3 CRAHICCROE ABIDICHTE 3 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.2 Hnepuuii, Macca, II0THOCTS 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Brget can 14 https://m.eds00.ru/7f416194
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Hroro no pazgeny

21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH W ra3oB

Hasnenue. [lepenaya naBnenus

41 5 TAMIL SKILIKOC 3 bu6mmoreka [IOK
. TBEPABIMH TCIIAMH, KU, TSIMH H
PA AN, KA https://m.edsoo0.ru/7f416194
rasaMu
bu6mmoreka [IOK
4.2 Jlapaterue XuaKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4, A
3 TMOChEpHOE AaBCHIe 0 https://m.edsoo0.ru/7f416194
44 JleficTBUE KUAKOCTH U raza Ha 7 bu6mmoreka [IOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3znen 5. PaboTa u MOIIHOCTL. JHEPIUs
bu6mmoreka [IOK
| P
> 800Ta M MOIIHOCTE 3 https://m.edsoo0.ru/7f416194
5.2 IIpocThic MEXaHU3MBI 5 bubmmorexa LIOK
' P https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
53 M 4
CAMITCCRAL FHEpTHA https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O0 68
I[TPOI'PAMME
8 KJIACC
roJ o0y4yeHus — 2
BCEr0 9acoB/KOJI-BO H/Y — 68/2
KoanuectBo JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM 4acoB (uudposbie)
n/n NMPOrpamMMbl Beero o0pa3oBaTe/bHbIC
pecypchl
Pa3nea 1. TenyioBblie AiBJIeHUS
bubmuorexa [JOK
11 i 7
CTpoetiue it CBoICTBA BellecTsa https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21
CILIOBHIC HPOHECChl https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28
Pa3znea 2. DiiekTpuyeckrue ¥ MArHUTHbIE SIBJICHUS
21 DINeKTpUUYECcKHe 3apsiabl. 3apssKeHHbIE 7 bubnmoreka [JOK

Tela U UX B3aUMOJENCTBUE

https://m.edsoo.ru/7f4181ce
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. . bubmuoreka [JOK
2.2 [ToCTOSIHHBIN SEKTPUUECKUNA TOK 20 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2. M
3 AUHHTHDIC ABIICHHA 6 https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarduTHas HHIYKIIUSI 4 bubmmorexa [JOK
' p AYKH https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME
9 KJIACC
rog ooydeHus — 3
BCEro 4acoB/KoJ1-Bo H/4 — 102/3
KosmnuecTBo DJIeKTPOHHbIE
Ne HaumenoBaHue pa3/ieioB U TeM 4acoB (undposbie)
n/n NMpPoOrpaMmblI odpa3oBaTejbHbIE
Bceero pecype
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHnudeckoe IBMKEHNE U CIIOCOOBI 10 bu6mmoreka [IOK
' €ro OIUCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B 5 2
SAUMOJICHCTRHC Tl 0 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpPaHEHUI 10 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3znea 2. MexaHn4yecKkue K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 M 7
CXAHHMHECKAE KONCOaHH https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8
CXAHITHECIHUE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Paspaen 3. DiieKTPOMArHUTHOE 110J1€ M JIEKTPOMATHUTHBIEC BOJIHBI

31 DIIEKTPOMAarHuTHOE IMOJE U 5 Bu6muoreka LIOK
' ANIEKTPOMArHUTHBIC BOJHEI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6
Pa3nea 4. CBeToBble sIBJIEHUS
bub6 OK
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 6 Honxotexa L1

https://m.edsoo.ru/7f41a4a6
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bubnmoreka [JOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 https://m.e dsg).ru 17§41a436
bubnmoreka [JOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 https://m.e dsg).ru 17f41a446
Hroro mo pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
51 Hcenyckanue v noriomeHue cBera 4 bubmuoreka [IOK
aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoeHiiie ATOMHOIO S1pa 0 https://m.edsg).ru/7f41a4a6
53 SnepHble peakuu 7 bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-000011aI0IIM I MOTYJIb
[ToBTOpEeHME M 0000IIEHNE
6.1 coJiepkanus Kypea ¢pusuku 3a 7-9 9 BH6H_HOTeKa HOK
race https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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