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Pabouass mporpamma mo yueOHOMy mnpeamery «®U3HKa» HA yYpOBEHb OCHOBHOTO OOMIETO
o0pa3oBaHus COCTaBJIEHA C Y4eTOM pabodel MmporpamMMbl BOCIUTAHHUA. BOCIUTATENbHBIM MOTEHIHAI
JaHHOTO Y4eOHOTO MpenMeTa OOEeCIeYMBAaeT pPEANU3aLUI0 OJarompHATHBIX YCIOBHH Ui Pa3BUTHUS
COLIMAJIBHO 3HAYMMBIX OTHOLICHUN 00YJarOIINXCs U TPEXK/IE BCETO 1EJIEBBIX OPUEHTHPOB!

- YCTaHOBJICHHWE JOBEPUTENIbHBIX OTHOLICHWHA € OOy4YaroIMMUCS, CIIOCOOCTBYIOIIUX IO3UTHBHOMY
BOCHPHUATHIO OOy4aromUMHUCS TpeOOBaHWI W MPOCHO y4HWTENs, NPUBJICUCHUIO WX BHUMAHHUA K
o0cyxaeMoi Ha ypoke WH(OpMAIMH, aKTHBU3AINHN MX TIO3HABATEILHON 1A TEIIHOCTH;

- moOyxJeHue oOydaromuxcs coOMI0IaTh Ha ypoKe OOIICTPUHSATHIC HOPMBI TOBEIACHHS, IpPaBHIIA
OOIIEHHUS CO CTAPIIUMH U CBEPCTHUKAMH, IPUHIIMITEI Y4eOHOH TUCIMIUTMHBI U CAMOOPTaHU3AIHH;

- JIEMOHCTpalus 00y4aroLUMMUCS IPUMEPOB OTBETCTBEHHOTO, I'Pa)XJIaHCKOIO MOBEJIEHUS, MPOSIBICHUS
YeJIOBEKOIIO0MS ¥ T0OPOCEPACYHOCTH Yepe3 OA00P COOTBETCTBYIOIIMX 3a/1a4 JUIS PEeIICHHS,

- IPUBJICYCHUE BHUMAHUS 00YJaIOMINXCS K IIGHHOCTHOMY aceKTy 00yJaroImuxcs K MOJIy4eHUIO 3HAHUH,
HAJTOKMBAHUIO TIO3UTHBHBIX MEXJIMYHOCTHBIX OTHOLIEHMH HW3ydyaeMbIX Ha YypoKax SBJICHHI,
OpraHu3anus ux padoThl C M0JIy4aeMOil Ha YpOKe COLIMAIBHO 3HAYMMOU HH(pOopMaLnei;

- BKJIIOYEHHE B YPOK UTPOBBIX IPOLEAYDP, KOTOPbIE IIOMOTAOT MOAJEPKaTh MOTUBALIMIO 00YYaIOIKXCS K
MOJIYUYEHUIO 3HAHUH, HaJIaXXMBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHHH B KJlacce, MOMOTaOT
YCTaHOBJICHUIO TOOpOKeNaTeaIbHOM aTMOC(Eephl BO BpeMs ypoKa;

- IpPUMEHEHUE Ha YpPOKE MHTEPAKTUBHBIX (opM pabOThl C 0O0YHAIOIIMMUCS: MHTEIJIEKTYalbHBIX UIP,
CTUMYJIMPYIOIINUX O3HABATEIbHYIO MOTHUBAILIUIO 00Y4aIOIINXCS;

- HTHULIMMPOBAHKE U TIOJIEPIKKA POEKTHO-UCCIIEI0BATENbCKON AEITETbHOCTH 00yYaIOITHXCS.

- MPUMEHEHHE TPYNIOBOM paboThl WM pabOTHl B Mapax, KOTOpbIE ydaT oOydarouuxcs KOMaHAHOMN
paboTe ¥ B3aUMOJIEHCTBUIO C APYTUMHU 00yJarOIIUMHUCS.

Hcnonb3oBaHWe  BOCIMTATENbHBIX  BO3MOXKHOCTEM  coJep)KaHHMsS  TeMbl  4Yepe3  moadop
COOTBETCTBYIOIINX 3a/1a4 JIJIsl pELICHHUS.

ConepkaHue MporpaMMbl HampaBlIeHO Ha (QOPMUPOBAHHE €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH
yyaluxcs W OpraHU3alui0 W3yd4eHHs (U3MKKM Ha JAeATeIbHOCTHOM ocHOBe. B Hell yuuThIBarOTCS
BO3MOJKHOCTH TipeaMmeTa B peanuzanuu TpedoBannii ®I'OC OOO k mimaHUPYEeMbIM JUYHOCTHBIM M
MeTanpeIMEeTHbIM pe3yJlbTaTaM oOOydeHHUs, a TaKkKe MEXKIPEAMETHbIE CBS3M €CTECTBEHHOHAYYHBIX
Y4€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUsI.

COJEP)KAHUE YYEBHOI'O IIPEJIMETA «®PU3UKA»

7 KIIACC
Pasznen 1. ®usuka u €€ poJsib B MO3HAHUYM OKPY:KAIOIIEro MUPA.

®uznka — HayKa o npupoje. SBnenus npupoapl. PU3nyecKue sIBICHUS: MEXaHUYECKUE, TEIJIOBHIE,
ANEKTPUYECKUE, MArHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckre BennunHbl. M3Mepenue gusndeckux BenuunH. Ousnueckue npudopsl. [TorpemHocTs
n3MepeHuil. MexIyHapoaHasi cucTeMa eAMHULI.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAYKH HM3y4yaloT Mpupony. EcTecTBeHHOHAydHBI MeETO[
MO3HAHUs: HaAOIIOJCHHE, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHHE TUIOTE3, JKCIEPUMEHT IO
MIPOBEpKE TUIIOTE3, 00BsCHEHUE HabMogaeMoro sBiaeHus. Onucanue (U3NUECKUX SBICHUIN C MOMOIIBIO
MOJIEJIEN.

JeMoHCTpauuu

1. MexaHn4ecKue, TEMIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznyeckue npuOOpsl U MpoLeaypa IPSIMbIX H3MEPEHHUH aHATOTOBBIM U LIU(POBBIM TPUOOPOM.
JlaGopaTopHbIe pa6OThI U ONBITHI

1. OnpeneneHue UEHbI IEIEHUs KAl M3MEPUTENILHOTO Ipubopa.

2. NI3mepeHne pacCcTOsIHUIMA.

3. N3mepenue 06bEMa KUAKOCTH U TBEPJOTO TeTA.

4. OnpeneneHue pa3MepoB MaJIbIX TEJl.

5. M3mepenue temneparypsl IIpU MOMOILIHU KUAKOCTHOIO TEPMOMETPA U JaTYUKA TEMIIEPATYPBI.
6. [IpoBenienue uccaen0BaHus O MPOBEPKE TMIIOTE3BI: NATbHOCTD MOJIETA MIAPUKA, ITYILIEHHOTO
TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.



Paznean 2. IlepBoHayanbHbIe CBeJJeHNUSI O CTPOCHHH BelleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJEKYJbl, UX pa3Mepbl. OIbITHI, JOKa3bIBalOIIME JAUCKPETHOE
CTPOEHUE BEILIECTBA.

JIBuxenue vactuil BemiectBa. CBs3b CKOPOCTU ABUKEHUS YaCTUIl ¢ TeMIiepaTypoil. bpoyHoBckoe
nskenue, muddysus. BzaumoaeiicTBre 4acTHIl BEIIECTBA: MPUTHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U TBEPIBIX (KPUCTAIMYECKUX)
Teq1. B3anMocBs3b MCKOY CBOMICTBaMU BCIICCTB B PAa3HbIX arp€raTHbIX COCTOAHUAX WM HX ATOMHO-
MOJIEKYJIAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI.

JdeMoHcTpanumn

1. Habnronenne OpOYHOBCKOTO JIBM)KEHHUSI.

2. Habmronenue muddysun.

3. HabGnronienue siBieHuid, 0OBbSACHIIOUIUXCS TPUTSHKEHUEM HIIM OTTAIKMBAHUEM YaCTHUI] BEIIECTB.
JlaGopaTopHble paGOThI U ONBITHI

1. OueHka quameTpa aToMa METOJIOM PSAOB (C MCTIOIb30BaHUEM (poTorpaduii).

2. OnbITHl IO HAOJIOICHUIO TETNIOBOTO PACIIMPEHHS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aMMO/1€iiCTBHU.

Mexanndeckoe nBMXKeHHE. PaBHOMepHOe M HepaBHOMepHoe aBrkeHHe. Ckopoctb. CpemHss
CKOPOCThH MPU HEPAaBHOMEPHOM JIBIDKCHUH. PacuéT myTH U BpeMeHH JIBIKECHUS.

SBrnenne mHepuMu. 3aKOH MHEpUUU. B3auMoJelcTBUE TeNl KaK MPUYMHA U3MEHEHHS CKOPOCTH
MBIDKEeHUsT Ted. Macca kak Mepa HMHEPTHOCTH Tena. [lmoTHocTh BemiectBa. CBSI3p TJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIEeCTBA.

Cuna kak XapakTepucTuka B3aumoneucTBus Ten. Cuna ynpyroctd W 3akoH I'yka. M3mepenue
CWJIBI C TIOMOIIBIO JWHAMOMETpa. SIBIeHWEe TATOTeHHS W cuiia TsokecTd. Cuia TsDKECTH Ha JPYTHX
mnaHetax. Bec Tema. Heecomoctb. CrokeHne CHJl, HampaBiICHHBIX IO OJHOM  IPSIMOM.
PaBnoxelictByromast cui. Cuna TpeHusi. TpeHue CKOJIBKEHHUSI U TPEHHE TOKos. TpeHue B mpupojae u
TEeXHHKE.

JeMOoHCcTpauuun
1. HaGmronenne MexaHnyecKoro ABIDKEHUS Tela.
2. 3mepenure CKOPOCTH MPSAMOJIMHEUHOTO JIBUKEHUS.
3. HaGmronenue siBIICHUS] HHEPIIUH.
4. HabGmroieHrne u3MEHEHHUs CKOPOCTH TPY B3aUMOJICHCTBUH TEII.
5. CpaBHEHHE MacC MO B3aMMOJICUCTBHIO TEII.
6. CnoskeHue CUJI, HalpaBJICHHBIX 110 OJTHOM MPSMOM.
JlaGopaTopHble pa6oThI U ONBITHI
1. Onpenenenue CKOpPOCTH PaBHOMEPHOTO JIBYKCHUS (mrapyka B JKHJIKOCTH, MOJICIIH
ANEKTPUYECKOTO aBTOMOOWIIA U T. T1.).
2. OmnpezeneHue cpeHel CKOPOCTH CKOJBKEHHs OpycKa WM MIapHKa M0 HAKJIOHHOM MI0CKOCTH.
3. OnpeneneHue MmIOTHOCTH TBEPIOTO Tea.
4. OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTshKeHHsl (AedopMalui) Npy>KUHBI OT MPHIOKEHHOMN
CHJIBI.
5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJBXKEHHsI OT Beca Teja M XapakTepa
CONIPHUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBienue TBEPABIX TeJl, dKUAKOCTEH U ra30B

Hapnenue. CriocoObl yMEHBIIEHHsS W YBeJIWYeHUs JaBiieHUs. JlaBneHue rasza. 3aBHCUMOCThb
JaBlieHusl raza oT oObéma, Temmeparypsl. Ilepemada naBneHuss TBEPABIMH TeIaMM, XKMJIKOCTSIMH U
razamu. 3akoH Ilackans. [IneBMaTnyeckue MalivHbl. 3aBUCUMOCTH JABJIEHHS KMJKOCTU OT TTyOUHBI.
I'mppocratuyeckuii napanokce. CooOmaromuecs cocyabl. ' napaBnndyeckie MEXaHU3MBI.

Atmocdepa 3emnu 1 atMocepHoe naBieHue. [[pudnHbl CyIecTBOBaHUS BO3AYIIHOM 000J0UKH
3emmu. OmbiT Toppuuermmu. M3mepenue aTMocepHOro JAaBie€HHsA. 3aBHCUMOCTh aTMoc(hepHOro
JIaBJICHUS OT BBICOTHI Ha/l ypoBHEM Mopst. [IpuGopsl 1t n3MepeHus aTMOCEepHOTo AaBICHHSL.

JlelficTBHE )XKMAKOCTH U T'a3a HAa MOTPYXKEHHOE B HUX Teslo. BriTanikuBaromas (apxuMeoBa) cuia.
3akoH ApxuMmena. [InaBanue Ten. Bo3gyxonnaBaHue.



JeMoHCTpanuu
. 3aBUCUMOCTb JABJICHUS T'a3a OT TEMIIEPATYPBHI.
. [lepenaya naBineHus )KUIKOCTBIO U Fa30M.
. Coobmarommmecs: CoCypl.
. I'mapasiueckuii npecc.
. [IposiBiieHue nericTBUs aTMOC(EPHOTO TaBICHHUS.
. 3aBHCUMOCTH BBITAIKUBAIOUICH CHIIBI OT 00BbEMA MOTPYKEHHON YAaCTH TeJa U MJIOTHOCTH KHUIKOCTH.
. PaBEHCTBO BBITAJIKUBAIOIIEH CHIIbI BECY BBITECHEHHOM KUAKO CTH.
. YcnoBue 1u1aBaHus Tel: IUIABaHUE WIH NTOTPYKEHHE TeJl B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEHN TeJa U JKUJIKOCTH.
JlaGopaTopHbIe pa60Thl M ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOM B )KUJIKOCTh YaCTH Tea.
2. OnpesneneHue BbITAIKUBAIOLIEH CUIIBL, JEUCTBYIOUIEH HA TEJO0, MOIPYKEHHOE B JKUIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIBI, AEUCTBYIOLIEH HA TEJIO B XKUAKOCTH, OT MACChI
Tena.
4. OmbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOUICH CHUJIBI, ACHCTBYIOIIEH Ha Telo B
KHUJKOCTU OT 00bEMa NOTPYKEHHOM B )KUJIKOCTh YACTH T€JIa U OT IMJIOTHOCTH KUIKOCTH.
5. KoHcTpynpoBanue apeomeTrpa Wi KOHCTPYUPOBAHHUE JIOJIKH U OIIPEAEIICHNE €€ TPy30110AbEMHOCTH.
Pa3nen 5. PaGora u MomHOCTh. DHEprus.
Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHas IJIOCKOCTh. [IpaBuio paBHOBecusi phluara.
[Ipumenenue mnpaBuia paBHOBeCHS pblyara K O0OKy. «3oj0toe mpaBuiio» MmexaHuku. KIIJ mpoctbix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas 3Heprusa. Knnernueckast n noteHumanpHas sHeprus. [IpeBpamenne oqHOro Buia
MEXaHUYECKON PHEPTUHU B IPYroil. 3aKOH COXPAHEHUs SHEPTUH B MEXAHHKE.

JdeMoHcTpanuu

IIprmepbl MPOCTBIX MEXAaHU3MOB

JlaGopaTopHbIe pa6oThl K ONBITHI

1. Onpenenenue paboOThl CHIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHMH TeJla 110 TOPU30HTAIBHOM
MTOBEPXHOCTH.

2. UccnenoBanue ycaoBUM paBHOBECHUS phlyara.

3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.

4. N3yyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPIrHUU.

0 IN DN W~

8 KVIACC

Pa3znea 1. TensioBble sIBJICHUS

OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOEHHUsI BellecTBa. Macca u
pa3Mepbl aTOMOB M MOJIeKYJd. OmNbIThl, MOATBEPKAAIOIINE OCHOBHBIC IOJOKEHUS MOJICKYJISIPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEPAOro, KUAKOTO M Ta3000pa3HOTO COCTOSIHMM BeliecTBa. Kpucramummueckue u
amopdubie Tenma. OOBSICHEHHUE CBOWCTB Ta30B, KUIAKOCTEH M TBEPABIX TEJI HAa OCHOBE IOJIOXKEHUU
MOJIEKYJISIPHO-KUHETUYECKOM Teopr. CMauyMBaHUE U KalWUIApHbIC siBJICHUS. TennoBoe pacliupeHue u
Cc)KaTHe.

Temneparypa. CBsi3b TeMnepaTypbl CO CKOPOCTHIO TEIUJIOBOTO JIBMKEHHS 4YacTull. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHHs] BHYTPEHHEH SHEpruu: Teruionepenadya U cosepiieHue paboTel. Bumsl
TEIJIONepeIaun: TEIIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE.

KonndecTBo TemnoTel. Y aenbHas TEIUIOEMKOCTD BEIIeCTBA. TemIo00MeH 1 TEINIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro OaiaHca. [lmaBiieHHe W OTBepjCBaHUE KPHCTAIMYCCKUX BEIICCTB. Y IeTbHAs
TeroTa TutaBieHus. IlapooOpasoBanne m koHaeHcamus. Mcmapenuwe. Kunenume. YnaenpHas TerwioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y Ie/IbHAas TEIIOTa CrOpaHusl.

[Mpunnumner padotel TeruoBeix nsurateneit KIIJ[ TemmoBoro nsuratens. TerioBble OBUTATENH U
3al1UTa OKPYKarOLEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUHU B TEIJIOBBIX MPOLECCaX.

JdeMoHcTpanuu



. Habmonenne OpOYHOBCKOTO JBWKEHUS.

. Habnronenune muddysun.

. Habnronenue siBieHMi cMaunBaHus M KaWIIISIPHBIX SBIICHUH.
. Habnroenue TemimoBoro pacuimpeHus Tel.

. I3MeHeHue naBneHus ra3a npu U3MEHEHUN 00bEMa 1 HarpeBaHUM UJIM OXJIAXKICHUH.
. [IpaBuiia u3MepeHus TeMIeparypsl.

. Buas! Tenonepenayuu.

. OxJaxaeHne mpu COBEPUICHUN PabOTHI.

9. HarpeBanue npu coBepuI€HUH paOdOThl BHEUTHUMH CHUJIAMH.
10. CpaBHeHHE TEMIOEMKOCTEHN pa3IMUHbIX BEIIECTB.

11. HaGmonenne KuneHwus.

12 .HaGmoenre moCTOSIHCTBA TEMIIEPATYPhI IIPH TUIABJICHUH.
13. Mojenu TerIoBbIX ABUTaTENEH.

0NN KW~

JlabopaTopHbie paGoThl U ONBITHI

1. OnpITHI IO OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKECHUS.

2. OnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbIThI 10 HAOIIOAEHUIO TETIJIOBOTO PACIIMPEHUs ra30B, )KUAKOCTEH U TBEPABIX TEll.

4. OmpeneneHue AaBJICHUS BO3yXa B OaJTOHE IINPHUIIA.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUS BO3/yXa OT €ro 00bEéMa 1 HarpeBaHUsI WU
OXJIaXKICHUS.

6. [IpoBepka runoTesbl JUHEHHONW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUAKOCTH B TEPMOM €TPHUUECKON
TpyOKe OT TeMIIepaTyphl.

7. HabnmroieHue n3MeHeHusl BHyTpEHHEN SHEpruH Tejla B pe3ylibTaTe TeIuionepeiadu 1 padboTsl
BHEIIIHUX CHUJI.

8. UccnenoBaHue sBJIeHUS TEMIOOOMEHA MPU CMEUTUBAHUU XOJIOHOU U TOpsiueit BOJIBI .

9. Onpeznenenne KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTIO BOJIOW IIPU TEMJI000MEHE ¢ HArpeThIM
METaJUINYECKUM LIINHIPOM.

10. Onpenenenue yneabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. OnpeneneHne OTHOCUTEIBHOU BIAXKHOCTH BO3yXa.

13. Onpenenenue yneabHON TEMIOTHI IUIABICHUS JIbJA.

Pa3znen 2. diiekTpryeckne U MAarHUTHbIE SIBJICHUSI

DnekTpusanus Tei. [[Ba poaa 3yieKTpuyecKux 3apsaaoB. BzaumoaeiicTBue 3apspkeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTH CHJIBI B3aUMOJICUCTBHS 3apsHKECHHBIX TEJ OT BEIMYMHBI 3apSI0B M PACCTOSHUS
MEXy TeJIaMu).

DnekTpuyeckoe 1moje. Hanpsk€HHOCTh  siiekTpuyeckoro mnosis. [lpuHuun —cynepnosuiuu
ANEKTPUYECKUX MMOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTApPHBIA 3JieKTpudeckuil 3apsg. CTpoeHue aroma.
[IpoBOIHMKY U TUAIEKTPUKHU. 3aKOH COXPaHEHHUS AIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKAa. ICTOUHHMKK MOCTOSTHHOTO
ToKa. JIEMCTBUS DJIEKTPUUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJICKTPUYECKUH TOK B
JKUJIKOCTSIX M rasax.

Onekrpudeckas 1enb. Cuia Toka. DJEKTpUdeckoe HampspkeHue. CONMpoTHBIICHUE TPOBOJIHHKA.
VnenbHOe compoTHuBiIEeHHE BemiecTBa. 3akoH Owma ans yuyactka nenu. llocinenoBarensHoe u
napajjieIbHOE COSTMHEHUE TTPOBOIHUKOB.

PaGota u MomHOCTH 3mekTpuyeckoro Toka. 3akoH Jxoyns—JleHna. Dnekrpudeckue Henu U
MOTPeOUTENH dIEKTPUUECKO dHeprun B ObITYy. KOpoTKoe 3aMbIKaHue.

ITocTrostHHBIE MarHuThl. B3anMoaelicTBHe MOCTOSTHHBIX MarHUTOB. MarauuTHoe noje. MaruutHoe
noJsie 3eMJid U €ro 3HayeHue id Ku3Hu Ha 3emuie. OnbIT Dpcrena. MarHuTHOE ToJie 3JIEKTPUUYECKOTO
ToKa. [I[ppuMeHeHne »IeKTpOMarHuToOB B TEXHHUKE. J{eicTBME MarHUTHOIO TMOJISI HA MPOBOJHUK C TOKOM.
DNeKTpoABUTaTeNb IMOCTOSIHHOTO ToKa. Vcmosb3oBaHue 9i€KTpoABUrareneil B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.



OneiTel @apanes. fBnenue 3aeKTpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenna. Dnexrporeneparop.
CriocoObl TOTy4eHUS! AIEKTPUUYECKOW SHEPruH. DIEKTPOCTAHIUH Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPIruHu.

JdeMoHcTpanuu

1. DnexTtpuszanus Teil.

2. JlBa poja 3JE€KTPUYECKUX 3apsiioB U B3aUMOJEHCTBHE 3apsSKEHHBIX TE .
3. VYcTpoHcTBO U IEHCTBUE 3IIEKTPOCKOIIA.

4. DnexTpocTaTHyuecKas MHIYKIIHS.

5. 3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsi/iOB.

6. IIpoBOAHUKH U AUDIEKTPUKH.

7. MopnenupoBaHue CUIOBBIX JINHUN 3JIEKTPUYECKOTO OJIA.

8. VcTOYHMKM MOCTOSIHHOTO TOKA.

9. JlelicTBuUS AIIEKTPUUECKOTO TOKA.

10. DnexTpuyecKuil TOK B JKUJKOCTH.

11. I'a30BBI1# pas3psia.

12. 3mepeHue cuibl TOKa aMIIEPMETPOM.

13. 3MepeHue 3IeKTpUYeCKOro HaIpsDKEHUS BOJBTMETPOM.

14. Peoctar 1 Mara3uH CONpPOTHUBIICHUH.

15. B3anmoieiicTBHE MOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3/IelIeHNUs II0JIFOCOB MarHUTa.
17. MonenupoBaHUEe MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

18. OnsIT Dpcrena.

19. MarnuTHO€ noJje Toka. DJIEKTPOMAarHur.

20. [leficTBHEe MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.

21 DnekTpoaBUraTeb NOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBICHUS 3J€KTPOMArHUTHOM UHAYKIIMH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTH HAIIPABJICHUSI MHIYKIIMOHHOTO TOKa OT YCJIOBHI €ro BO3HUKHOBEHHS.
25. DueKkTporeHepaTop NOCTOSTHHOTO TOKA.

JlaGopaTopHblie padoThI M ONBITHI

1. OmnbIThI O HAOIOAEHUIO NIEKTPU3ALMHN TNl MHAYKLIUEH U IPU CONTPUKOCHOBEHUH.
HccnenoBanue NeHCTBUSA DIIEKTPUYECKOTO MOJISI HA IPOBOJAHUKH U JUDJIEKTPUKH.
C6opxka 1 npoBepka pabOThl AMEKTPUUECKON LIENH NOCTOSIHHOTO TOKA.
W3mepenue U peryampoBaHue CUiIbI TOKA.
W3mepenue u peryaupoBaHue HaIIPSKEHNUS.

6. HccinenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA
U HaIPsDKEHUS Ha PE3HCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD 3JIEKTPUUECKOTO COIIPOTUBIICHUS IIPOBOJAHUKA OT €T0
JUIMHBI, IJIOIAAH OTIEPEYHOr0 CEYEHHs U MaTepHaa.

8. IIpoBepka npaBuia CI0XKEHUS HANPSHKEHUH ITPH IIOCIIEI0BATEIBHOM COSIUHEHUH JBYX
PE3UCTOPOB.

9. IlpoBepka npasuia sl CUJIbI TOKA IPU NapajuIeIbHOM COCIMHEHNN PE3UCTOPOB.

10. Omnpenenenuie pabOThI IEKTPUUECKOTO TOKA, UAYLIETO Yepe3 pe3ucTop.

11. Onpenenenne MOIHOCTH MIEKTPUIECKOTO TOKA, BBIAECIAEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3 JAMIIOUKY, OT HANPsHKEHUS Ha HEH.

13. Onpenenenne KI1/] narpeBarens.

14. UccnenoBanne MarHUTHOTO B3aUMOJIEHCTBHUS IOCTOSIHHBIX MarHUTOB.

15. VI3ydeHue MarHuTHOTO TOJISt HOCTOSIHHBIX MAarHUTOB MPU UX 00BEIMHEHUN U pa3eiIeHUH .

16. UccnenoBanue NeMCTBUS 2JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U MarHuTa OT
CHJIBI TOKA Y HalPaBJIEHUS TOKA B KaTYyILKE.

18. M3yuenue nefcTBUS MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue pabOThI AJIEKTPOBUTATEs.

20. U3mepenue KIIJI anekTpoaBUraTeslbHON YCTaHOBKHU.

TIENRRN



21. OneITEI IO HUCCICIOBAaHUIO ABJICHUA BHGKTpOMaFHI/ITHOﬁ HHAYKIOUU: UCCICIOBAHUC H3MEHEHUH
SHAYCHHUA U HAITPABJICHUA MHAYKIIMOHHOT'O TOKA.

9 KJIACC

Paszjnen 1. Mexanuveckue siBJIeHUS

Mexanuueckoe JABuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO  JBMXKEHMs.  PaBHOMepHOoe — mHpsMoiMHEHOe — ABwkeHue.  HepaBHOMepHOe
npsiMoJiHeHOe ABMkeHne. CpellHss 1 MTHOBEHHAsi CKOPOCTb Tejla P HEPAaBHOMEPHOM JIBUKEHUHU.

VYckopenue. PaBHOyCkOpeHHOE mpsMoOiuHEiiHOe aBrkeHue. CBoOogHoe maneHue. OTMbITHI
lNasmnes.

PaBHOMepHOE nBIKEHME 1O OKpYX)HOCTH. [lepunoa m wactora obpamieHus. JIuneliHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHNE.

IlepBbiii 3axkoH HeroroHa. Bropoi 3akoH Heroortona. Tpetuit 3akoH Hserortona. IlpuHnmn
CYIIEPIIO3HUIINH CHIL

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUsI CKOJBKEHHUS, CUa TPEHHS IOKOS,
JPYTUe BUBI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHMPHOTO TATOTEHHs. YCKOpEeHHE CBOOOJHOTO mMajeHus. [IBuxeHue
mmaHeT BOKpyr Connna. IlepBas kocMuueckas ckopocTs. HeBecoMOCTh M nieperpys3Ku.

PaBHOoBecue marepuanbHOW TOYKH. AOcomoTHO TBEpHOe Tenmo. PaBHOBecwe TBEPIOTO Tenma ¢
3aKpEIUIEHHOMN 0ChIO BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTh.

Nmnynsc Tena. MI3menenne nmnynbca. VIMITysibe critbl. 3aKOH COXpaHEHUS! UMITyJIbca. PeakTnBHOE
JIBUKEHHE.

Mexanuyeckasi paboTa U MOILTHOCTh. PaboTa cuil TsDKECTH, yIpyrocTH, TpeHus. CBs3b SHEPTHH U
paboTsl. [ToTeHnnanbHas sHeprus Tea, MOAHITOr0 HaJ MOBEPXHOCTHIO 3eMin. [loTeHnnanpHas sHeprus
ckartoi mpyxunbl. Kunernueckas sneprusi. Teopema O KHMHETUYECKOW SHEPruu. 3aKOH COXpaHEHHUS
MEXaHUYECKOM SHEPTUH.

JeMOoHCcTpauuun

1. HabmroneHne MexaHHMYECKOTO IBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Te OTCUETA.

2. CpaBHeHUE MyTEW U TPACKTOPUHN ABUKEHHUS OJHOTO U TOTO K€ TeJa OTHOCUTEIBLHO Pa3HbIX T
OTCYETA.

3. U3mepenne CKOPOCTH U YCKOPEHUS MPSMOIUHENHOTO IBUKEHUS.

4. UccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JBHYKEHUS.

5. HaOnropeHue ABUKEHUS TeJia 10 OKPY>KHOCTH.

6. Habmroienne MexaHn4ecKuX sIBICHUH, MPOUCXOAIINX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBYKEHUU OTHOCHUTEIHHO KaOMHETa (PU3UKHU.

7. 3aBUCHUMOCTb YCKOPEHHUS TeJla OT MacChl Tejla U IEHCTBYIOLIEH HAa HETO CUJIBI.

8. HaOnroneHue paBeHCTBa CUIT IIPU B3aUMOJCHCTBUU TEII.

9. U3meHeHue Beca Tena NIpU YCKOPEHHOM JIBMXKEHHH.

10.I1lepenaua umnysnabca Ipu B3aUMOJICHCTBUM TEIL.

11.ITpeoGpa3oBanus SHEPTUH MPU B3aUMOACUCTBUHU TEII.

12.CoxpaneHue UMITyJIbCa IIPU HEYIIPYrOM B3aUMOIEHCTBUMN.

13.CoxpaneHue uMIyJbca Npu aOCOIOTHO YIPYTroM B3aUMO/IEH CTBUU.

14.HaGmnroieHMe peakTUBHOTO JIBU)KEHUS.
15.CoxpaneHre MexaHU4eCKOI 3HepriH pU CBOOOTHOM Ha/IeHHUH.
16. CoxpaHeHHe MEXaHUYECKOM SHEPTUH IIPH JBIDKEHHUHM TENa MOJ JEHCTBUEM

MPYKUHBI.

JlaGopaTopHbIe pa6OThI U ONBITHI

1. KoncTtpynpoBaHue Tpakta Jijisl pa3roHa U JaIbHEUILIEro paBHOMEPHOTO JIBM)KEHHUS IIapUKa WU
TENEKKHU

2. OmpeneneHue cpeHel CKOPOCTH CKOJBKESHHsI OpyCcKa WIIM JBUIKEHUS IIapuKa M0 HAaKJIOHHOM
IUIOCKOCTH.

3. Ompenenenne yCKOpEHUs Tejla IpU PaBHOYCKOPEHHOM JIBU’KEHHUH MO HAKIIOHHOM MIIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MIPH PAaBHOYCKOPEHHOM JIBMKCHHUH 0€3 Ha4aabHOM
CKOPOCTH.



5. TIpoBepka runoTe3bl: eciy Ipy PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HaualbHOM CKOPOCTH IMyTH
OTHOCSTCS KaK psii HEYETHBIX YUCEJl, TO COOTBETCTBYIOLIUE IPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. HccrnenoBaHue 3aBUCMMOCTHU CHJIbI TPEHMSI CKOJIBKEHUSI OT CUJIbI HOPMAJIBHOTO J1aBJICHUS

7. Ompenenenue K03((UIMEHTA TPEHUS CKOJIBKECHUS.

8. Omnpenenenue )XECTKOCTU NPYKUHBI.

9. Ompenenenue paboOTH CHIIBI TPEHUS IIPH PABHOMEPHOM JIBIDKEHUH TeJa MO TOPU30HTAIBHON
IIOBEPXHOCTH.

10.0Onpenenenre pabOTHl CHIIBI YIPYrOCTH MPU TOIBEME T'py3a C UCTOIB30BAHUEM HETIOBHYKHOTO
Y HOJIBUKHOTO OJIOKOB.

11. V3y4yenue 3aKoHa COXpaHEHUsI SHEPTUU.

Pa3nen 2. Mexannueckue KoJ1e0aHHUS M BOJIHBI

Konebarenbnoe nBmxeHue. OCHOBHBIE XapaKTEpUCTUKU KoOJIeOaHMM: NEpUoj, YacToTa,
amIuintya. MaremaTuueckuil M NpyXUHHBIA MasTHUKHU. [IpeBpaiienue sHepruu npu KojiebareabHOM
JIBUKECHUHU.

3aryxaronue KoJjeOaHusi. BreiHykaeHHble KosiebaHusi. Pe3onanc. MexaHudyeckue BOJIHBI.
CpoiictBa MexaHM4ecKuX BOJH. [IpojionbHbIE M MomepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4eCcKue BOJIHBI B TBEPIOM TeEIE, CEHCMUYECKHUE BOJIHBI.

3Byk. [’ poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxeHue 3Byka. UH(pa3Byk u yabTpa3ByK.

JdeMoHcTpanuu

1. HaGmoienue xoseGaHuil Te moj 1eHCTBUEM CUJIBI TSHKECTH U CUIIbI YIPYTOCTH.

2. HaGmronenue xonebaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaGmronenne BBIHYKIEHHBIX KOJIeOaHUN U PE30HAHCA.

4. PactipocTpaHeHue TIPOJIOJIBHBIX U MIOTIEPEYHBIX BOJIH (HA MOJCIIH).

5. HabGnroieHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUUYECKUI PE30HAHC.

JlaGopaTopHbIe pa6oThl K ONBITHI

1. OnpeneneHue 4acTOThI U MEpUOaa KOJIeOaHUH MaTEMAaTHYECKOTO MasiTHUKA.

2. OnpeneneHue 4acTOTHI U MeprUoa KoeOaHui MPYKWHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCMMOCTH NIEpHOAa KoeOaHUI MOBEIIEHHOTO K HUTHU TPy3a OT JAJUHBI HUTH.
4. VccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUH PY>KMHHOTO MasiTHUKA OT MacChl Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH TepHOJIa KoJeOaHu rpy3a, MOJBEIIEHHOIO K HUTH, OT Macchl Ipy3a 6.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD NIEpHoia KoieOaHu MPYyKUHHOTO MasiTHUKA OT Macchl rpy3a
U XKECTKOCTU NIPYKUHBI.

7. U3mepeHue yCKOpeHHsi CBOOOTHOTO MaIeHHUS.

Pa3znesn 3. DiieKTpOMArHUTHOE 10JI€ M JIEKTPOMATHUTHbIE BOJIHbI

DNEKTPOMAarHUTHOE I0Jie. DJIEKTPOMArHuTHbIe BOJIHBL CBOWCTBAa 3JIEKTPOMATrHUTHBIX BOJIH.
[Ikana 37eKTpOMarHUTHBIX BOJIH. Vcrosib30BaHre 3IEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U.
DnexkTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTra. BonHOBbIE CBOMCTBA CBETA.

JdeMoHcTpanun
1. CBOMCTBa 3JEKTPOMATrHUTHBIX BOJIH.
2. BoiHOBEBIE CBOMCTBA CBETA.

JlabopaTopHbie padoThbI U ONBITHI

1. HBy‘ICHI/IC CBOMCTB QJICKTPOMATHUTHBIX BOJIH C ITIOMOIIBIO MOOHUIIEHOTO TCJ'IC(I)OHa.

Pa3nen 4. CBeroBbIe sIBJICHUS

JIyaeBast mozens cBeta. Mcrounuku cera. [IpsmMonmHeiiHOEe pacipocTpaHEHUE CBETA. 3aTMEHMS
Connua un JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3aKkoH OTpaKEHUS CBETA.

IIpenomiienne cBera. 3akoH ImpeilomileHusl cBera. IlosiHOe BHYTpeHHEE OTpakEHUE CBeETa.
Hcnonp30Banue MOIHOTO BHYTPEHHETO OTPAXKEHUS B OIITUYECKUX CBETOBOJIAX.

JIunza. Xon mydeid B muH3e. OnTHueckas cuctema ¢oroarnmapara, MUKPOCKOIa U Teseckomna. I'ma3
KaK ONTUYECKas cucTeMa. bilm30pyKoCTh U NallbHO30PKOCTD.



Paznoxenne Oenoro ceera B cmekTp. OmbiTel HpioToHa. CrioskeHHE CHEKTPAIbHBIX IIBETOB.
Jucnepcus cera.

JeMoHCTpanuu

1. IlpssmonuHEHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n300pakeHN B IUIOCKOM, BOTHYTOM U BBIIIYKJIOM 3€pKaJlax.
IIpenomiienue ceera.

OnTHyeckuii CBETOBOI.

Xon myueil B coduparoiieil JInH3e.

XoJ JIydeil B paccenBarolen JIMH3E.

[Tonyuenue n300paxeHU ¢ MOMOILBIO JIUH3.

[Tpunnun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOTIA.

10.Monens rnasa.

11.Pa3nosxenue 6e10ro cBera B CHEKTP.

12.ITonyuenue 6e0ro cBeTa Mpu CIOKEHUU CBETa PA3HBIX I[BETOB.
Jla6opaTopHbIe paGOThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyya OT yrJjia MaJaeHHUsl.
2. N3yyeHue xapakTepUCTUK N300pakeHUsl IpeMETa B IUIOCKOM 3epKaJle.

3. UccnenoBanue 3aBUCMMOCTH YyIJla IPETOMIICHUS] CBETOBOT'O JIyda OT yIJia NaJIeHUs Ha IPaHule
«BO3TyX—CTEKJIO».

4. Tlomyuenne n300pakeHUH C TOMOIIBI0 COOMPAOIIEH JTNH3HI.

5. Onpenenenune GOKYCHOTO PACCTOSIHHS M ONITUYECKOHN CUIIBI COOMPAOIICH JTHH3HI.
6. OmBITHI IO Pa3/I0KEHUIO 0EI0Tr0 CBETa B CIEKTP.

7. ONBITHI IO BOCIPUATHUIO [IBETA MPEAMETOB IIPU UX HAONIOIEHNUN Yepe3 IBETOBbIE (DUIIbTPHI.

A N A A o

Pa3nen 5. KBanToBbIC SIBJICHUSA

Omnwitel Pesepdopaa u mmanerapHas mozens aroma. Mopens atoma bopa. Hcmyckanue wu
MOrJIOIIeHUe cBeTa aToMOM. KBaHThI. JInHeHYaThie CIIEKTPHI.

PanmnoaktuBHOCTH. Anbda, Oeta- u ramma-uznydeHus. CTpoeHHe aToMHOro siapa. HykmoHHas
MOJIeNb aTOMHOTO siipa. M3otombl. PagmoaktuBHBIE mpeBpamienus. [lepuoa momypacmaga aTOMHBIX
anep.

SAnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsIOBOIO M MAacCOBOIO YMCEN. DJHEPIHsl CBS3U
aToOMHBIX sfep. CBsA3b Macchl W 3Hepruu. Peakuum cuHTe3a u JeneHus saep. VICTOUHMKM >Hepruu
CouHiia 1 3BE31.

AnepHas sHepretuka. JleiicTBUS paAMOaKTUBHBIX U3JIy4€HHUI Ha )KUBbIE OPraHU3MBI.
JleMOHCTpauuu
1. CriexTphl U3JIy4eHUS U MOTJIOICHUS.

2. CexTphl pa3IUvHbIX I'a30B.

3. CnexTp BOJOpOa.

4. HaGnronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOIIUX U3ITYUCHUN.

6. Perucrpanus nsinydeHus: IpUpOJHBIX MUHEPAJIOB U MIPOTYKTOB.

JlabopaTopHbIe paGoThI 1 ONbIThHI

1. HabmroieHe CITONMIHBIX U IMHEHYAThIX CIIEKTPOB U3JIy4eHUSI.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY MYTH (110 oTorpadusim).
3. U3mepenue paarnoakTuBHOro (oHa.

IToBTOpPHTENBLHO-00001IAOIINIH MOLYIb

[ToBTOpHTENEHO-0000IAONMI  MOAYAb NpEAHA3HAYCH ISl CHUCTEMaTH3allid M 0000IIeHHUs
NPEJAMETHOTO COJICP)KAaHHUsS M OIBITa JESTENFHOCTH, NMPHOOPETEHHOTO TNPH HW3YyYEHUH BCETro Kypca
¢u3uKK, a TaKKe JUId TMOATOTOBKM K OCHOBHOMY TOCYIAapPCTBEHHOMY 3K3aMEHY MO (u3uke i
oOyyaromuxcs, BBIOPaBIINX 3TOT y4eOHBIN MpeIMeT.

[Ipu m3yyeHMH TAHHOTO MOAYJS PEATU3YIOTCS U CHCTEMATU3MPYIOTCS BUABI JIESTEIBHOCTH, HA
OCHOBE KOTOpPBIX OOEeCHeuuBaeTcs JOCTH)KEHHE NPEIMETHBIX M METalpeIMETHBIX IJIaHUPYEeMBbIX
pe3yabTaToB 00y4YeHUs, POPMUPYETCS eCTECTBEHHOHAYYHasi TPaMOTHOCTh: OCBOEHHE HayYHBIX METO/IOB



WCCIICIOBAHUS SIBIICHUH MPUPOJBI U TEXHUKH, OBIAJICHUE YMEHUSMHU OOBSCHATH (DU3MUECKUE SBIICHUS,
MIPUMEHSISI IOJyYEHHBIE 3HAHMSI, pelIaTh 3aJja4i, B TOM YUCJIE KAYeCTBEHHBIE U SKCIIEPUMEHTAIbHbIC.

[IpuHUUIIUATBEHO AESTENBHOCTHBIN XapaKTep JaHHOTO pa3jelia pealu3yeTcs: 3a CY€T TOTo, UTO
00OyJaronIuecs BRIMOTHSIOT 33aHUs, B KOTOPBIX UM TPEJIaracTcs:

— Ha OCHOBE IOJIYYCHHBIX 3HAHHWHA pacro3HaBaTh M HAYYHO OOBSACHATH (PU3MUECKUE SIBIICHUS B
OKpY’KaroLel NPUPOJIE U MOBCEAHEBHON KU3HU;

— HCIIOJIb30BaTh HAYYHBIC METOJIbI HCCIIEOBaHUS (DU3MUECKUX SBIICHUHN, B TOM YHCIIE JIJIS IPOBEPKU
TUTIOTE3 U TIOJIYY€HUSI TEOPETUYECKUX BHIBOJIOB;

— OOBSCHATH HAyYYHBIE OCHOBBI HamOOJee BAXHBIX JOCTHXKCHHM COBPEMEHHBIX TEXHOJIOTHUH,
HarpuMep, MPAKTUYECKOTO HCIIOIb30BAHUS PA3NIMUHBIX HMCTOYHUKOB DSHEPIUU HA OCHOBE 3aKOHA
MIPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB SHEPTHU.

— OOBSCHATH HAy4YHBIC OCHOBHI HamOoOJiee BaXKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTUYECKOTO HMCIO0JIb30BAHUS PA3IMYHBIX MCTOUYHHUKOB DHEPrUU HA OCHOBE 3aKOHA TIpe-
BpallleHUs U COXPAHEHUS BCEX M3BECTHBIX BUJIOB SHEPTHUU.

Kaxnas w3 Tem naHHOro pasjena BKIIOYAeT SKCHEPUMEHTalIbHOE HCCIIEJOBaHUE O0O00IIAIOIIEero
xapakTtepa. Paszmen 3aBeprnaeTcsi MpOBEACHUEM JUAarHOCTUYECKOW W OIEHOYHOM paldoThl 3a KypC
OCHOBHOM IIKOJIBI.
INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O ITIPEIMETA «®U3UKA>»

N3yuenue yuebHoro nmpenmera «DPu3nuka» Ha ypoBHE OCHOBHOTO 00IEro o0pa3oBaHUsl JOJHKHO
oOecrieynBaTh JOCTHKECHUC CJICOYIOIINX JIUYHOCTHBIX, MCTAIMPEAMETHBIX n MMPEAMCTHBIX
00pa3oBaTeNbHBIX PE3y/IbTATOB.

B pesynbrare uzyueHuss pU3MKU Ha ypoBHE OCHOBHOTO OOIIEro oOpazoBaHUs y 00ydaroulerocs
OyayT cOpMHPOBAHEI CIIEMYIOIIHE:

JUYHOCTHBIE PE3YJIBTATDI

IlaTpuoTnyeckoe BOCIUTAHUE:
— TPOSIBIICHUE MHTEPECA K UCTOPHH B COBPEMEHHOMY COCTOSTHUIO POCCHICKOH (hM3HUECKON HAYKH,
— IICHHOCTHOE OTHOIIEHHUE K TOCTHXKCHHUSIM POCCUUCKHUX YUEHBIX (DU3UKOB.

I'pa:knaHckoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

— TOTOBHOCTh K aKTUBHOMY YUYacCTHIO B OOCYKJIEHUH OOIIECTBEHHO-3HAYUMBIX U ATHUCCKUX
po0JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTH)KCHUHN (DU3HKH;

— OCO3HAaHHE BAXHOCTH MOPAIBHO-ITUUYCCKUX MPUHIIMIIOB B ICITSIBHOCTH YUEHOTO.

JcTeTnYecKoe BOCIIUTAHME:

— BOCHPHUSTHE 3CTETUYECKHX KauecTB (PU3NUECKON HAYKH: €€ TAPMOHHYHOTO MTOCTPOCHUS,

CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.
ILleHHOCTH HAYYHOT O MO3HAHUS:

— OCO3HaHME LIEHHOCTU (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUN, BAXKHEUILIEH COCTABIAIOLIEH KYIbTYpPHI;

— pa3BUTHE HAYYHOU JTH0003HATEIHLHOCTH, MHTEPECA K UCCIEeI0BATEIBCKOM NIeATEIbHOCTH.

@opMupoBaHUE KYJIbTYPbI 310POBbS M IMOLHOHAILHOIO 0JIATOMOIYYHsI:

— OCO3HaHHWE IICHHOCTH O€30MmacHOro oOpa3a >XHM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BKHOCTH TPaBHJI OE30MMACHOTO TOBEIEHHUS Ha TPAHCIOPTE, HA JOPOTaX, C AIEKTPUUYECKHM H
TEIJIOBBIM 00OPY/TIOBAHUEM B JIOMAIIIHUX YCIOBUSX;

— c(hopMHpPOBAHHOCTH HaBBIKA pedUIeKCHH, TIPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TAKOTO XKe MpaBa
y Ipyroro 4enoBeKa.

Tpynosoe Bociutanue:

— aKTHBHOE y4YaCTHE B pEUICHUH MPAaKTHYECKUX 3a1ad (B paMKaxX CEMbH, IIKOJBI, TOpoJa, Kpas)
TEXHOJIOTMYECKON U COLMAIbHON HAMpPaBIEHHOCTH, TPEOYIOIIUX B TOM YHUCIE U (PU3HUECKUX 3HA
HUIA;

— HUHTEpEeC K MPaKTUIECKOMY U3y4eHHIO MPO(eccHii, CBI3aHHBIX C (GUZUKOU.

IKo0J0rn4ecKoe BOCIUTAHHE:



OpHUEHTAIMs Ha MpUMEHEeHHEe (PU3MYECKUX 3HAHUM I pelieHus 3a/1ad B 00JacTH OKpyXKaromen
cpenbl, IUIAHWUPOBAHUS IIOCTYNIKOB M OLICHKM HUX BO3MOXHBIX IIOCIECICTBUM Ul OKpYKarolen
Cpelsl;

OCO3HaHHE INI00ATILHOTO XapaKTepa 3KOJIOTHUECKUX MIPOOJIeM U IyTeil X pelIeHusl.

AI[al'lTaIIHH oﬁyqalomerocsl K HBSMCHAKIIMMCH YCJI0BUAM COMAIbHOM 1 l'IpPIpOL[HOﬁ cpeabl:

NOTPeOHOCTh BO B3aWMOJICHCTBUU TPU BBHINIOJIHEHUH HCCIEIOBAHUNA M TMPOEKTOB (PU3UUECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JIPYTHX;

MOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO AESITEIbHOCTD;

noTpeOHOCTh B (OPMUPOBAHUHM HOBBIX 3HAHUH, B TOM 4YHCie (OPMYIMPOBATH HJCH, MOHSITHS,
THIIOTE3bI O PU3NIECKUX 0OBEKTaX U SIBJICHUSX;

OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEHN B 00J1acTH (PU3UKY;
TUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETECHUN HOBBIX (PM3NUYECKUX 3HAHUIA;

CTPEMJICHHE AHAJIU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IPUPOIbI, 00IECTBA U S3KOHOMUKHU, B TOM
YlClie C UCTOIb30BaHUEM (PU3NUECKUX 3HAHU;

OIICHKa CBOMX JACWCTBUM C Y4ETOM BIIMSHHUS Ha OKPYXKAIOIIYIO CPEy, BOZMOXKHBIX TJI00OAIBHBIX
MIOCJIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHust mporpamMmsbl 1o (pU3MKE Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs Y

obOyyJarorierocst OynyT chopMUpOBaHb MeTanpeAMeTHbIE Pe3YJbTaThl, BKIIIOYAIOIINE TTO3HABATEIHHBIC
yHHUBEpcaJbHble YydeOHbIE JIeHCTBUS, KOMMYHUKATHBHBIE YHHUBEpCAJIbHbIE Yy4eOHbIE JEWUCTBUS,
pEryNnsaTUBHbIE YHUBEPCAJIbHBIE YUeOHbIE NEHCTBUS.

IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE Y4eOHbIE /1eiiCTBUS
Ba3oBble Jjornuyeckue aAeiicTBUA:

BBISIBJIATH M XapaKTePU30BaTh CyIICCTBEHHBIC TIPU3HAKN 0OBEKTOB (SBJICHUI);

YCTAaHABJIMBATh CYIIECTBCHHBIH TIPU3HAK KJIACCH(HUKAINK, OCHOBAaHUS Ui OO0OOIEHUS |
CpaBHEHHS,

BBISIBJIATE 3aKOHOMEPHOCTH ¥ TPOTHBOPEYHMsI B paccMaTpuBaeMbIX (pakrax, IaHHBIX H
HAOJTIOICHUSX, OTHOCSAIINXCS K (PH3UYECKUM SIBIICHHSIM;

BBISIBJIATh TPUYUHHO-CIICACTBEHHBIC CBS3M TPU U3YyYCHHH (U3UYCCKHUX SIBICHUN W TPOIIECCOB;
JieTaTh BBIBOJBI C UCIIOJIB30BAHUEM JCTYKTUBHBIX U WHAYKTHBHBIX YMO3AKJIIOUCHHUM, BBIJIBUTATh
THITOTE3bI O B3aUMOCBSI35X (PU3NYCCKUX BEIMYUNH;

CaMOCTOSITEJIPHO BBIOMpaTh CMmoco0 pemeHus y4deOHOW (u3MYeckod 3amaun  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHs, BbIOOp HamOoiee MOIXOAAIIEr0 C y4ETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHUERB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCIIOJIb30BAThb BOIIPOCHI KaK I/ICCJ'IGI[OBaTCJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHW,

IpoBOAUTL II0 CaMOCTOATCJIBHO COCTAaBJICHHOMY IUIAHY  OIIBIT, HECJIOKHBIN (1)14314%01(1/1171
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICAOBAHUC (1)I/ISI/I‘IGCKOFO SIBJICHHA,

OOCHUBATL Ha HIPUMCHHMOCTbD MU IOOCTOBCPHOCTDH I/IH(bOpMaI_II/IIO, MOJIYYCHHYKO B  XO/€
HCCIICOOBAHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (I)OpMy.]'II/IPOBaTB O606H.[€HI/I${ U BBIBOIbI II0 PE3yJibTaTaM HpOBe,Z[éHHOFO
Ha6J'IIO,Z[eHI/I$I, OIIbITa, UCCIICAOBAHU,

MMPOTHO3UPOBATE BO3MOIKHOC JalIbHEHIIee pa3BUTHUC (1)I/I3I/I‘leCKI/IX IMPOLECCCOB, a4 TAKIKC BbIABUI'ATb
MMpEAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

INPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHTBI U 3alpochl MpHU MOUCKE M 0TOOpe MH(popMaIuu
WIN JJAHHBIX ¢ Y4ETOM MpeATIoKEHHON yueOHo#l puznueckoit 3a1auu;

aHaJIM3UpPOBaTh, CUCTEMATH3UPOBATh W HHTEPIPETUPOBATH MH(GOPMAIMIO Pa3IUYHbIX BHUJOB U
¢dbopM npencTaBieHuS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMANbHYIO  (QOpMy TpeAcTaBieHHs  HUHOpMAUM U
WUTIOCTPUPOBATH pEIIaeMble 3a/1aui HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOM rpadukoi u ux
KOMOMHAIUSMH.



KoMMyHuKaTHBHBIE YHUBepCaJIbHbIE YUeOHbIe el cTBUA

B XOJIe OOCYXKJCHHS Y4eOHOro MaTepuasia, pe3yJabTaToB J1a0OpaTOPHBIX PadOT W MPOECKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKJAaeMOW TEMbI M BBICKA3bIBATh HJICH, HAICIICHHBIC Ha
peleHue 3a1auu 1 noajep kanue 01aroKenaTelbHOCTH OOIIEHMS,

COTIOCTABJISITH CBOM CYXICHHUS C CYXICHUSIMU JPYTMX YYaCTHHUKOB JAHaliora, OOHapyKUBaTb
pa3IM4MUe U CXOACTBO MO3ULIUM;

BbIpakaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOMYHO TIPEJCTABJIATH PE3YIbTATHl BBIMOJTHEHHOTO (U3WYECKOTO OIBITa (IKCIEPUMEHTA,
HCCIe0BaHUs, IPOCKTA);

MMOHUMATh M KCIIOJIH30BATh MPEUMYIIIECTBA KOMAHJAHON U MHAUBUAYAIHHON PabOTHI MPH PEIICHUN
KOHKPETHOW (PU3NIECKOM MPOOIIEMBI;

MPUHUMATH 1€ COBMECTHOM NEATENbHOCTH, OPTaHU30BBIBATH ACHCTBUA MO €€ IOCTHKEHUIO:
pacrpenensaTs poir, 00CY>KIaTh MIPOIECCHl M PE3YIIbTaThl COBMECTHOM paboThI;

0000111aTh MHEHUS HECKOJILKUX JIIOJIEH;

BBITIOJTHATH CBOIO YaCTh paOOThI, IOCTUTasi KAYECTBEHHOTO Pe3yJbTara Mo CBOEMY HAIlpPaBJICHUIO U
KOOPJAMHUPYS CBOU JACUCTBUS C APYTUMH WICHAMHU KOMAH/IbI;

OIIEHMBAaTh Ka4yeCTBO CBOETO BKJIaJa B OOMUNA TPOIYKT IO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOopMYyIUPOBAHHBIM YYACTHUKAMH B3aHUMO/ICUCTBHS.

PeryasiTuBHbIe yHUBepPcaibHbIe YueOHbIe 1eliCTBUA
Camoopranuszaums:

BBISIBJISITh NPOOJIEMbI B JKM3HEHHBIX M Y4EOHBIX CHUTYyallUsX, TpPeOYIOLUX JUIsl pEeUIeHUs
(buznyecKux 3HaHUI;

OpUEHTHPOBATHCSA B PA3IMYHBIX MOAXO0JaX HPHUHITHUS pelIeHUd (MHIUBUIYaIbHOE, MPUHSATHE
pEelIeHUs B IpyIIe, IPUHITHE PElIeHUH TPynoil);

CaMOCTOSITENIBHO COCTABIISITh AJITOPUTM pellieHHs] GU3NYECKON 3ajaun WU IJIaHa UCCIIEJOBAHMSI C
y4€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeaaraeMple
BapHaHThI PEIICHUN;

JieNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OLICHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3MEHEHHUS,

OOBSACHATh MPUYUHBI JOCTHKEHHS (HEAOCTH)KEHUS) Pe3ylbTaTOB JESATENILHOCTH, aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B [EATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (HUINYECKOTO
UCCIIEIOBAHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHUBIIHUXCS CUTYallUid,
YCTaHOBJIIEHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa 1IEJI U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJAE CHOpa WM AUCKYCCHH Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

MpHU3HABATh CBOE MPaBO Ha OMIMOKY MPH pelleHUuH (PU3MYEeCKHUX 3a/lady WM B YTBEPXKICHUSX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI CBOEHUA YYEBHOI'O IIPEJIMETA «®u3uka»

7 KJIACC

[IpenmeTHble pe3yabTaThl Ha ©0a30BOM ypOBHE [OJDKHBI OTpaxaTb C(QOPMHUPOBAHHOCTh Y
oOyJaromuxcs yMeHHI:

HUCIIOJIb30BATb IIOHATHA: q)HSH‘IeCKI/Ie n XUMHUYCCKHEC SABJICHUS, Ha6J'II-OI[eHI/Ie, OKCIICPUMCHT,

MO/I€]b, TUTIOTE3a; EAMHUIBI (PU3UUECKUX BEJIIMUMH; aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHUS BEIeCTBa
(TBEpmOe, KMIKOE, Tra3000pa3HOE); MEXaHWYeCKoe JIBIKEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE,
NpSMOJIMHEIHOE), TpaeKTopus, paBHOJCWUCTBYIoWas cui, Jedopmanus (ympyras, IUlacTUYecKas),
HEBECOMOCTh, COOOMIAIOIINECS COCY/IbI;

pa3jinviaTh ABJICHUSA (,Z[I/I(I)(byBI/Iﬂ; TCIIJIOBOC ABUKCHUC YaCTHUIL BCIICCTBA, pABHOMCPHOC JABUKCHHUC,

HCPAaBHOMCPHOC JIBUKCHHUC; NMHCPUI U, B3aHMO/ICHCTBHE TCJI; PaBHOBECHUC TBépI[BIX TCII C 3aerHHéHHOI>'I
OCbI0 BpallCHUA, IICpcaayvya HOaBJICHUA TBéleBIMI/I TCIIaMH, XUIKOCTAMHU W Tra3aMu, aTMOC(I)epHOe



JABJICHUE; IUIaBaHUE TEJl; IPEBPAIICHHUS MEXAHMUYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTEPHBIX
CBOWMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PH3UUECKOE SBICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBICHUN B OKPY)KAIOLIEM MHUpE, B TOM YHCIIE
¢bu3nveckue SBICHUS B IPUPOIE: MPUMEPHI IBMKEHHS C PA3IMUYHBIMU CKOPOCTSMH B KUBOU U HEKUBOM
MPUPOJIE; NEHCTBUE CHIIBI TPEHUS B MPUPOJAE U TEXHUKE; BIUSHUE aTMOCHEPHOTO ABJICHUS Ha KUBOU
OpraHu3sM; IUIaBaHHE pPbIO; pHIYard B TeJle YEJIOBEKA; MPHU 3TOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B
yueOHYI0, BBIACTATH CyIIECTBEHHbIE CBOWCTBA/PU3HAKY (PU3UUECKUX SBICHUIA;

® OIMCHIBATh M3YYCHHBIE CBOMCTBA TeN M (PU3NYECKHE SBICHUS, UCIIONB3Ys (PU3MUYECKHE BEITMUMHBI
(macca, 00bEM, INIOTHOCTD BEILIECTBA, BPEMS, IIyTh, CKOPOCTb, CPE/IHSASI CKOPOCTb, CHJIa YIPYIOCTH, CUJIa
TSYKECTH, BEC Tela, cuja TPEHUus, JaBjieHHe (TBEPIOIO Teja, )KMJKOCTH, ra3a), BbITAIIKMBAIOIIAs CUJIA,
MeXaHW4YecKasi paboTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHJIbI, KO3(PUIMEHT MONEe3HOTO ACHUCTBUS
MEXaHHU3MOB, KHHETUYECKAsi M NOTEHLUAaIbHAs SHEPIrUsl); IPU ONMCAHUM IPAaBUIBHO TPAKTOBATH (PU3U
YECKUW CMBICI MCIIOJIb3YEMbIX BEJIMYHMH, HX 0003HAUCHUS U eIUHUIBI (PU3NYECKUX BEIWYHH, HAXOIUTh
(bopMyIbl, CBA3BIBAIONINE JTAHHYIO (PM3UYECKYIO BEIMYUHY C JAPYTMMHU BEIHYUHAMH, CTPOUTH TPAPHUKH
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUMH;

® XapaKTepHU30BaTh CBOKCTBA Tel, (pU3MUECKUE SABJICHUS U MPOIECCHI, UCIOJIb3Ysl MPaBUIIa CII0KEHUS
cul (BOOJb OMHOW mpsiMoit), 3akoH ['yka, 3akoH [lackans, 3axkoH Apxumesa, MpaBUJIO PaBHOBECHS
peruara (00Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHHUS MEXaHMUECKOW SHEPTrUH; MPU 3TOM
JlaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alMChIBATh €r0 MaTEMAaTUYECKOE BbIPaKEHUE;

e OOBSACHATH (U3MYECKHE SBJICHUS, MPOIECCHl M CBOMCTBA T€ld, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYallu}l MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH IPUUNMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD
o0bsicHeHHe U3 1—2 JOTUYECKHX IIaroB ¢ onopoi Ha 1—2 U3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBIICHUM,
(bu3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemiath pacu€THble 3a1aud B 1—2 neicTBUS, HCMOJb3ysd 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE
(u3nyeckue BEeINMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33a/1auM 3aIIUChIBATh KPATKOE YCIOBHUE, O]

® CTaBATH (PU3MUYECKHE BEIUYMHBI B (POPMYJIbl M MPOBOAUTH PAcUEThl, HAXOAUTH CIPABOUYHbIE
JAHHblE, HEOOXOOUMBbIE U PELICHMs 3aJad, OLCHWBATh PEAJMCTHUYHOCTb IMOJYYEHHOH (u3nueckon
BEJINYMHBI;

® pacrno3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXHO pPEUIMTh MpPU HOMOLM (U3NYECKUX METOJIOB; B
ONMCAaHUM HCCIICAOBAHUS BBIACIATH NPOBEPSAEMOE NPEANOJIOKEHUE (TUIIOTE3Y), pa3indyaTh U UHTEPIIpE
TUPOBaTh IOJIydEHHBIM pe3yibTaT, HAXOJUTh OLIMOKM B XOJAE OIBITA, J€JIaTh BBIBOJABI IO €ro
pesyabTraTam;

® I[IPOBOJAUThH OIBITHI MO HAOMIOJEHUIO (PU3MUYECKUX SBICHUH WIM (PU3MYECKUX CBOWCTB TeIl:
(dbopMynupoBaTh MpPOBEPSEMblE MPEANOI0KEHNUS, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000pynoBa
HUS, 3alIUCBIBATh X0/ OIBITAa U (POPMYIMPOBATH BEIBOBI;

® BBINOJHATH IMPSIMbIE H3MEPEHUS PpACCTOSHUS, BPEMEHH, Macchl Tena, O00bEMa, CHUJIBl U
TEeMIepaTypbl C MCIIOJIB30BAaHUEM aHAJIOTOBBIX M LM(POBBIX NPUOOPOB; 3alUCHIBATh MNOKA3aHUsA
puOOpPOB ¢ YUETOM 3aJJaHHOHN aOCOIIOTHOM MOTrPELTHOCTH U3MEPEHNUH;

® IIPOBOJUTH MHCCIIEJOBAHUE 3aBUCUMOCTH OJHON (u3MyecKOW BEeNMYMHBI OT JpPYyro ¢
UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYILETOCS Tejla OT BpEMEHHU
JIBMDKEHUS TeNa; CHJIbl TPEHUS CKOJBbKEHHs OT Beca Telsa, KauecTBa 0OpabOTKHM MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CUJIBI TPEHUS OT IUIOLIAAW CONPUKOCHOBEHMS TEN; CHJIbI YIPYTOCTH OT YyIJIMHEHUS
IIPYKUHBI; BBITAJIKUBAIOIIEH CUIbl OT 00BbEMA MOrpyKEHHOHN YacTu Tela U OT IUIOTHOCTH KHUJIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TIIyOUHBI, HA KOTOPYIO IOTPY)KEHO TEeJO0; YCIOBUH IIaBaHUs Tell,
YCJIOBHI paBHOBECHUS pblyara U OJOKOB); y4acTBOBATh B IUIAHMPOBAHUU Y4EOHOTO HCCIIEIOBAHUS, COOH
paTh YCTAaHOBKY M BBINOJIHATh U3MEPEHUs, CIEys MPeUIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yibTaThl
MOJIy4EHHOH 3aBUCHUMOCTH (PM3UYECKUX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOIUI U IpadUKOB, J1eNaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBaHUS;

® T[IPOBOJUTH KOCBEHHbIE H3MEPEHUS (HU3MUECKUX BEIMYUH (MJIOTHOCTh BELIECTBA MXUAKOCTH U
TBEPAOTO TEJa; CUJIA TPEHUS CKOJIBKEHHUS; 1aBICHUE BO3/yXa; BBITAJKNUBAIOIIAs CUJIA, AEHCTBYIOIIAas Ha
NOTPYKEHHOE B JKUIKOCTH TeJO; KO3(P(UIMEHT MOJIE3HOTO AeHCTBUS MPOCTHIX MEXAHHU3MOB), CIEIys
MPEUI0KEHHOW MHCTPYKUUU: MPU BBIMOJHEHUH M3MEPEHUN COOMpaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY
1 BBIUUCIIATH 3HAYEHNUE UCKOMOM BEJIMYHHBI;

e co0OMI0AaTh MpaBUiIa TEXHUKH 0€30MacHOCTHU MpH padoTe ¢ 1abopaTopHbIM 000pPYOBAHUEM;



e yKa3plBaTh NPUHIMIBI ACUCTBUS NPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETP,
JMHAMOMETp, COOOIIAIOUINECs COCYHIbl, OapoMeTp, pblyar, MOABIKHBIA W HENOJBWKHBIA OJIOK, Ha
KIJIOHHAs! INIOCKOCTB;

® XapaKTepU30BaTh NPHUHIMIIBI JEHCTBUS H3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB ¢
ONOpOM Ha MX omMcaHus (B TOM 4YHUCIE: MOALIMIIHUKH, YCTPOMCTBO BOJOIPOBOJA, TMAPABINYECKUIM
IIpecc, MaHOMETP, BBICOTOMEp, IOPILIHEBON HACOC, ApEOMETP), MCIOJb3ys 3HAHUS O CBOMCTBAxX
(bu3nUecKuX ABICHUNA U HEOOX0MMbIe (PHU3UIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® MPUBOJIUTH MPUMEPHI / HAXOAUTh MHPOPMALHUIO O HpUMEpax MPAKTHUYECKOTO HCIIOIb30BaHUS
¢u3nvecKuX 3HAHWHA B TMOBCEJHEBHON XHU3HH JUIA OOECIeYeHHs Oe301acCHOCTH TpHU OOpaIleHHH C
npubopaMu ¥ TEXHHUYECKHMMH YCTPOWCTBAMH, COXpPAHEHHUS 3J0pOBbS U COONIONCHHS HOPM
9KOJIOTMYECKOT0 MIOBEJICHUS B OKPY’KaIOLLEH Cpee;

® OCYIIECTBIATH OTOOP MCTOYHUKOB MH(pOpPMAIMU B ceTH VIHTEpPHET B COOTBETCTBUU C 3aJlaHHBIM
ITIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOUIMXCS 3HAHUN M MyTEM CPAaBHEHMS PA3IMYHBIX MCTOYHUKOB
BBIAEIATH UHPOPMAIUIO, KOTOPast SIBJISIETCS TPOTUBOPEUUBOM UITM MOXKET OBITh HEJOCTOBEPHOIA;

® CMOJb30BaThb IPU BBIOJHEHUU Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
¢buznueckoro

® CcoJiep)KaHus, CIPaBOYHbIE MaTepHalibl, pecypcbl cetu HHTepHeT; BiaaeTh NpuéMamMu KOH-
CIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HUHPOPMALIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE 2—3 HCTOYHUKOB
nHpopmauuu (U3MYECKOTO COJEp)KaHHsd, B TOM 4HCIEe MyOJIWYHO JeNaTh KpaTKUE COOOIEHUs o
pe3ynbTaTax MPOEKTOB WM Y4eOHBIX HCCIIENOBaHM; MpU 3TOM I'PaMOTHO HCIHOJb30BaTh W3y4EHHBIH
MOHATHIHBIN anmapaT Kypca QU3UKH, COMPOBOXKIATH BBICTYIVIEHUE IIPE3EHTAIINEH;

® [IpU BBINOJHEHUH y4YEOHBIX IMPOEKTOB U MCCIENOBAHUM paclpelessaTh 00s3aHHOCTU B TpyIIE B
COOTBETCTBUU C IOCTaBJICHHBIMHU 3a/ladyaMHM, CIEAUTH 3a BBHINOJHEHHWEM IUIaHa JEHCTBUI, aJeKBaTHO
OIICHHBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh TIPYIIBI;, BHICTpaNBaTh KOMMYHHMKaTHBHOE
B3aMMO/ICHCTBHE, YIUTHIBAsi MHEHUE OKPY>KAIOLIHX.

8 KVIACC

[IpenmeTHbIe pe3ybTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y
00yJaroIIMXcsi YMEHUMN:

® UCIOJIB30BaTh IMOHITHSA: Macca M Pa3Mepbl MOJIEKYJ, TEIUIOBOC JBIKCHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSTHHSI BEIIECTBA, KPUCTAIUIMYECKHE M aMop(HBIC Tella, HACHIIICHHBIH M HEHACHI
-IIEHHBI Tap, BIAXHOCTh BO3MyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOW JIBUTATelb,
AIIEMEHTAPHBIN AIIEKTPUUYCSCKHIA 3apsi]l, HIEKTPUIECKOE IMOJIe, IPOBOJHUKH M JUAICKTPHUKH, T10CTOSHHBIN
ANIEKTPUYECKHIA TOK, MArHUTHOE TI0JIC;

e pa3MyaTh SBJICHUS (TEIUIOBOE pAaCHIMpPEHUE/CKaTHe, TeIulonepeaada, TEIIOBOE PaBHOBECHE,
CMauyuBaHWe, KaNWULIPHbIC SBJICHUS, WCIApEHHWe, KOHJEHCALMs, IUIaBJIICHUE, KPHUCTaLTU3AIHS
(oTBepacBaHKE), KUTICHUE, TEIIoNepeaaya (TerIonpOBOJHOCTh, KOHBEKIIHS, U3ITyYCHHUE); IICKTPU3aALIUs
TeJI, B3aUMOJICHCTBHE 3aps/IOB, ICHCTBHS JICKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHUE
MarHuTOB, JICHCTBHE MarHUTHOTO TIOJISI HA TIPOBOJAHHUK C TOKOM, BJIEKTPOMArHUTHAsE MHYKIIUS) TIO OIU
CAaHHMI0O WX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB, JEMOHCTPHPYIONIMX JAaHHOE (QHU3HUECKOe
SIBIICHUC;

® pacro3HaBaTh IPOSBICHUE HM3YYCHHBIX (DU3UYCCKUX SIBICHHN B OKPYXKAIOIIEM MUPE, B TOM YHCIIC
¢dbuznueckue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHE M KaNUJUISIPHBIC SBICHHSI B MPUPOJIE,
KpUCTAIIIBI B mpupojae, u3nydeHue ComHIA, 3amMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3zoBaHHE
pOCHI, TyMaHa, UHEesl, CHETa; IIEKTPUUECKHE SIBICHUS B aTMoc(hepe, STMEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE MoJyie 3eMId, Ipeid Moy coB, poJib MATHUTHOTO TMOJIA AJIS )KM3HHU Ha 3eMJie, MOJIIPHOE CH
SHHUE;, TPU OTOM TMEPEeBOJUTh NPAKTHUECKYIO 3a/lady B Y4eOHYIO0, BBIJIENATH CYIIECTBEHHBIC
CBOMCTBa/MpU3HAKN (PUZNUECKUX SBIICHUN;

® OIMCHIBATh M3yYCHHBIE CBOMCTBA TeN U (U3MUYECKUE SBICHUS, UCTONB3yd (HU3NUYECKUE BETUUHHBI
(TemmepaTypa, BHYTPEHHSISI DHEPTHs, KOJIMYECTBO TEIUIOTHI, YAETIbHas TEIUIOEMKOCTh BEIECTBa,
ylenbHas TeIJoTa IUIaBIEHUS, yIeNbHas TEIUIoTa MapooOpa3oBaHus, YAelbHas TEIIOTa CrOpaHUs
TOTUTMBA, KO3(pPUIIMEHT TONE3HOTO NEHCTBUS TEIIOBOM MAIlIMHBI, OTHOCUTENbHAS BIAXXHOCTh BO3/yXa,
ANEKTPUYECKHN 3apsif, CHIIa TOKA, YIEKTPUIECKOe HANPSKEHUE, COMPOTUBIIEHUE TIPOBOIHUKA, YIETbHOE
COMPOTHBIIEHUE BEIIECTBAa, paboTa M MOIIHOCTH JJEKTPUUYECKOTO TOKA); MPH OMUCAHUH TMPABUIBHO



TPAKTOBaTh (DU3UYECKUN CMBICI HCIIOJIB3YyEeMBbIX BEIWYMH, O0O3HAYEHUS W EIUHUIBI (U3NUECKUX
BEJIMYUH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTMMH BETUYNHAMH,
CTPOMTH TPAPUKH U3YUYECHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEIUYHH;

® XapaKTepU30BaTh CBOICTBAa TeJ, (PU3MUYECKHE SBICHUS M MPOLECCHl, HCIOJIb3YyS OCHOBHBIC
II0JIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKONH TEOPUU CTPOEHMS BEIIECTBA, NPUHLIMII CYNEPIO3ULIUMU HOJIEH
(Ha KauYECTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3apsAj]a, 3akoH OMa /115 ydacTKa Lenu, 3akoH [xoyis -
JleHna, 3aKOH COXpaHEHUs SHEPTUH; IPH 3TOM JIaBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIMCHIBATD
€ro MaTeMaTU4YECKOE BbIPAKEHUE;

® O0BSCHATH (PU3MUYECKHE MPOLIECCH U CBOMCTBA TEJ, B TOM YKMCIIE M B KOHTEKCTE CUTYAIHi MPAKTHKO
-OpPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH IPUUUHHO-CIICCTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHHUE U3 | -
2 JIOTWYECKHX MIaroB C OMopod Ha 1 - 2 M3y4EeHHBIX CBOMCTBA (PU3MUECKUX SBICHHUH, (PU3HUECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEM; pernaTh pacu€THble 3a1auyd B 2 - 3 JCUCTBUS, UCIOJIB3Yys 3aKOHBI U
(dbopmyInbl, CBs3BIBalOMKE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCJOBHS 33/Ja4d 3alUCHIBAThH
KpaTKO€ yCJIOBUE, BBIABJIATh HEJOCTATOK JaHHBIX JJISl PELIEHMsI 3aJa4i, BbIOUPATh 3aKOHBI U (POPMYIIbI,
HE0OX0oIuMBbIe JJIsl €€ peleHus], TPOBOAUTh Pacu€Thl U CPaBHUBATH MOJIyYEHHOE 3HaUeHHe (Hr3nuecKoit
BEJIMYMHBI C U3BECTHBIMU JaHHBIMHU;

® pacro3HaBaTh IPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh MPU MOMOIIN (U3NYECKUX METOOB; UCIOIb3Ys
OTMCAaHUE HCCIIE0BAHNUS, BBIIEIATH [IPOBEPSAEMOE MPEIOJIOKEHNE, OLIEHUBATh MIPaBUILHOCTh MOPSIIKA
MIPOBEJICHUS UCCIIEIOBAHMUS, JIENIaTh BBIBO/IBI;

® [IPOBOJUTH ONBITHI MO HAOMIOACHUIO (U3UUECKUX SBICHUN WM (PU3MYECKUX CBOWCTB Tem
(KanwIsipHbIE SIBJICHMSI, 3aBUCUMOCTD JIaBJICHUS BO3JlyXa OT €ro o0bEéMa, TeMIepaTypbl; CKOPOCTH PO
1ecca OCTBHIBaHHS/HArPEBAHUSI TPH M3JIYUCHHH OT I[BETA HW3JTyYaroMICH/MOTIIONIAIONIEH MOBEPXHOCTH;
CKOPOCTh MCIIAPEHUSI BOJIbI OT TEMIIEPATYpPhI KUAKOCTU U IUIOIMIAIU €€ MOBEPXHOCTH; SIEKTPU3ALUS TEI
U B3aUMOJICHCTBHE DJIEKTPUUECKUX 3apsijioB; B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BU3yallU3allus
MarHUTHBIX TMOJIEH TOCTOSIHHBIX MAarHUTOB; AEWCTBHMSI MarHUTHOTO TOJS HAa MPOBOJHHK C TOKOM,
CBOMCTBa JJIEKTPOMAarHuTa, CBOWCTBAa OJJIEKTPOJBUraTeNis IIOCTOSTHHOIO TOKa): (OpMyIupoBaTh
MIpOBepsieMble MPEANOI0KEHHs, COOMpPaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 00OPYAOBAHMS, ONUCHIBATH
XOJ1 OTIbITa U (GOPMYIUPOBATH BHIBObI;

® BBLITIOJIHATH MPSIMbIE W3MEPEHUS] TeMIepaTypbl, OTHOCUTENIbHOM BIAXXHOCTH BO3JyXa, CHUJIBI TOKa,
HaMpPsHKEHUS C UCTIOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB M AATYMKOB (PU3UUECKUX BETUYMH; CPABHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

® IPOBOJNTH HCCIAEAOBAHUE 3aBUCUMOCTH OJHOW (PU3WYECKONW BEIMYMHBI OT JPYro C
UCIOJIb30BAHUEM TMPSAMBIX H3MEpPEHHH (3aBHCHUMOCTH COINPOTUBICHHS MPOBOJHUKA OT €ro JJIUHBI,
IUIOUIAIM TOTIEPEYHOr0 CEYEHHsS] W YAEIbHOTO COINPOTHUBICHHUS BELIECTBA MPOBOJHUKA; CHIBI TOKA,
UYIIEro 4Yepe3 MPOBOTHUK, OT HAMPsKEHHs] HAa MPOBOJHUKE; UCCIIEJOBAHHUE MOCIEIOBATEILHOTO U Ta
paJIENIBHOTO COEIMHEHUI TMPOBOJHUKOB): IUIAHUPOBATh HCCJEIOBaHUE, COOUpPAaTh YCTaHOBKY U
BBITIOJIHATh HW3MEPEHUS, ClIeAys MPEeAJoKeHHOMY IUIaHy, (HUKCHUPOBATh pe3yJabTaThl IOJIY4Y€HHON
3aBUCHMOCTH B BUJIC TaOJIUI U rparKOB, J1E1aTh BEIBOBI 110 Pe3yIbTaTaM UCCIEIOBAHUS;

® [IPOBOJIUTh KOCBEHHbIE HM3MEpeHUs (U3MUECKUX BeNWYHH (yIelbHas TeMIOEMKOCTh BEIIEeCTBa,
COMPOTHBIIEHUE MPOBOJHUKA, pabOTa MU MOIIHOCTH AJIEKTPUUYECKOTO TOKA): IIAHUPOBATh M3MEpPEHUS,
coOuparh JKCHEPUMEHTAIbHYIO YCTaHOBKY, CJeaysl MpeII0KeHHON WHCTPYKIMH, W BBIYUCIATH
3HAYEHUE BEIUYUHBL;

e cOOMIOIaTh MpaBUIa TEXHUKU 0€30MaCHOCTH MPH paboTe ¢ 1abopaTopHBIM 000PyIOBaHUEM;

® XapaKTepU30BaTh IPUHIIUIIBI ICHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM
Ha MX OMMCaHUsA (B TOM YHCIIE: CUCTEMa OTOIJICHUS IOMOB, TUTPOMETP, MapoBasi TypOuHa, aMIepMeTp,
BOJIbTMETP, CUETUUK DJIEKTPUUYECKON HHEPruu, >JIEKTPOOCBETUTENbHbIE NPUOOpPHI, HarpeBaTelbHbIE
ANIEKTPONPUOOPH! (IIPUMEPHI), SIEKTPUUYECKUE TNPETOXPAHUTENHN; SIEKTPOMATHUT, 3JIEKTPOJBUTATEINb
MIOCTOSIHHOTO TOKA), UCTOJIb3Ys 3HAHUSI O CBOMCTBAX (PM3NYECKUX SIBICHUN M HE0OX0AUMBIE (prU3HuecKue
3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUUYECKHE YCTPOWCTBA M HM3MEpUTENbHbIE MPUOOPHI MO CXeMaM |
CXEMaTUYHBIM PHUCYHKaM (SKUIKOCTHBIA TEPMOMETpP, TEPMOC, MCUXPOMETpP, TUTPOMETp, ABUTATENb
BHYTPEHHETO CrOPaHHUs, JIEKTPOCKOII, PEOCTAT);

® COCTABJISITh CXEMBI JJIEKTPUUYECKUX LIETIEH C IMOCIEI0BATEIbHBIM M MapajlIeNbHBIM COEAUHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUECHUS SJIEMEHTOB JIEKTPUUECKUX LIETeH;



® [IPUBOJNTH TNPUMEPBI/HAXOAUTh HH(POPMAIMIO O TpUMepax MPAKTUYECKOTO HCIOJIb30BAHUS
¢u3nUecKuX 3HAaHWI B TIOBCEHEBHOM KU3HU 1sl oOecriedeHns 0e301macHOCTH Ipy 00paleHnu ¢ npuoo
paMu M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMS 30POBbS M COOJIIOJIEHUS HOPM 3KOJIOTMYECKOIO
MOBEACHUS B OKPYKAIOLIEH CPELIE;

® OCYILECTBJIATh MOWUCK HH(pOpManuU (U3NIECKOTO COAEpKaHUs B ceTu VHTepHET, Ha OCHOBE
UMEIOIINXCA 3HAHUM W MyTEM CPaBHEHUS JIOTIOJHUTENBHBIX WCTOYHHUKOB BBIICIATH HH(POPMALHIO,
KOTOpast ABJISIETCSA MPOTUBOPEUMBON MIIM MOXKET ObITh HEIOCTOBEPHOI;

® UCIIOJIb30BAaTh IPU  BBHIIOJHEHUM Y4E€OHBIX 3aJaHUN  HAay4yHO-IOMYJSPHYIO JIMTEpATypy
(GU3NIEeCKOTO COAEpIKaHUs, CIPABOYHBIE MaTEpUaNIbl, pecypchl ceTH VHTepHeT; BiajgeTh mpuéMamu
KOHCTIEKTHPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMALIMH U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

® c03/7aBaTh COOCTBEHHbBIC NMHCHMEHHBIE W KpaTKHE YCTHBIE COOOMIEHUs, 0000mas nHhopMaIuio 13
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOTO COJAEPKAHUS, B TOM YHCIE MYOJIUYHO NPEACTABIATH PE3yIbTaThl
IIPOEKTHOM WJIM HUCCIIEOBATENbCKON JEATENbHOCTH; MpPU 3TOM TPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIN
MOHATUIHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYINIEHUE TIPE3EHTAIINEH;

®[IpH BBHINOJHEHUHM Y4YEOHBIX MPOEKTOB U HCCIEIOBAaHUM (DHU3MUYECKHX MPOILIECCOB paclpeensiTh
00513aHHOCTH B I'PYIIE B COOTBETCTBUM C MOCTABICHHBIMU 33Ja4aMH, CJIEAUTH 3a BHIIOJHEHUEM IUIaHA
NEUCTBUIM U KOPPEKTHUPOBATh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JESTEIBLHOCTD I'PYIIIbI;
BBICTPaNBaTh KOMMYHHUKaTUBHOE B3aUMOJIEHCTBHE, MTPOSBIISS TOTOBHOCTh pa3peliaTh KOHQIUKTHI.

9 KJIACC

[IpenmeTHbIe pe3ynbTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTpaxaTb C(HOPMUPOBAHHOCTh Y

oOyyaroumxcs yMeHHH:

® JCMOJb30BaTh MOHATHUSA: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPACKTOPHUS, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JABIKEHUs, nedopmanus (ynpyras, MjacTHueckas), TpeHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh U MEPErpy3KH; LIEHTP TSHKECTH; aOCOJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH
TBEPJIOTO TeNa, PaBHOBECHE; MEXaHMUYECKHE KOJIeO0aHUs U BOJHBI, 3BYK, MHQPA3BYK U YIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa IEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIBHO30PKOCTb,
CIEKTPBI UCITYCKaHMsI U MOIJIOIIEHMST; anb(a, 6eTa U raMMa-u3Iy4eHus], U30TOMbI, IAEPHAs SHEPIeTHKA;

e paznuuaTh SIBJIEHUS  (paBHOMEpPHOE M  HEPAaBHOMEpPHOE  MPSIMOJIMHEHHOE  JBHKEHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEIHOE IBHXEHHUE, CBOOOJHOE IMaJeHUE TeJl, PABHOMEPHOE JIBU)KEHHUE I10
OKpPYXXHOCTH, B3aUMOJEHCTBHE TeJl, pEaKTUBHOE JIBUXKEHUE, KoleOaTeIbHOE ABIKEHHE (3aTyXarolue 1
BBIHY)KJICHHbIE KOJICOaHUs), PE30HAHC, BOJHOBOE J[BUXXEHHE, OTPaXXCHHWE 3BYyKa, IPSIMOJIMHENHOE
pacrpocTpaHeHHe, OTpPaKEHHE M IPEJIOMIICHHE CBeTa, I0JIHOE BHYTPEHHEE OTpaXXCHHE CBeTa,
pasnoxeHue Oenoro cBeTa B CIHEKTP U CIIOKEHHE CIEKTPAJbHBIX LBETOB, JUCIEpPCHs CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEHYATOro CIEKTpa M3JIy4eHHs) [0 ONUCAHMIO MX
XapaKTEepHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

® pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKpYyXKarolleM MHpe (B TOM 4HcCie
¢bu3nyeckre sSBICHUS B IPUPOIE: IPUIUBBI U OTIMBBI, IBUKeHUE 1aHeT COJTHEUHOM CUCTEMBI,

PEaKTUBHOE JBM)KEHHE J>XUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JXHMBOTHBIMH, 3EMJIETPSCEHME,
celiCcMUYeCKHe BOJIHBI, I[yHAaMH, 3XO, IBETa TeJl, ONTHYECKUE SBJICHUS B IPUPOAE, OHOIOrHMYecKoe
JeWCTBUE  BHJIUMOIO,  yIAbTPAapHOJIETOBOTO M  PEHTICHOBCKOTO  W3JIY4YEHHUH;  eCTeCTBEHHBIN
pasMOaKTUBHBIM (OH, KOCMHUYECKHE JIydd, PaJUOAKTUBHOE U3Iy4YE€HHE IPHUPOJIHBIX MHUHEPAJIOB,;
NeWCTBUE PATMOAKTUBHBIX U3IyYEHHI Ha OpraHu3M 4esoBeKa), MPU 3TOM IEPEBOAUThH MPAKTUYECKYIO
3aJjauy B y4eOHYI0, BBIACTATH CyIIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3UUECKUX SIBIICHUI;

® OIMCHIBAaTh U3yYEHHbIE CBOMCTBA TeN M (pU3MUECKHE SBJICHUS, UCIIONB3Ys (PU3NUYECKHe BETMUMHBI
(cpenHsis MU MTHOBEHHAsi CKOPOCTh Tejla NMPH HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHUE, IepeMelleHue,
MyTh, YIJOBass CKOPOCTb, CHJIa TPEHMs, CHJAa YINPYroCTH, CUIa TSHKECTH, YCKOPEHHE CBOOOJHOTO
Na/IeHUs], BEC Tela, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHH4YecKast paboTa U MOIHOCTh, MOTEHIMAIbHAS
SHEpPrus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MJIM, MOTEHLMAIbHAs JHEPrUS CXKATOW INPYKUHBI,
KUHETHYECKasi SHEPTrus, MOJIHAS MEXaHWYecKas YHEeprus, Nepruol U 4yacToTa KojeOaHui, JAJIMHA BOJHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTeNlb MPEJOMJICHUS CPEIbl); TIPU ONHUCAHUHU
MPaBUIBHO TPAKTOBAaTh (PU3WYECKUH CMBICT HCHOJIb3YyEMBIX BEJIMYUH, OO0O3HAUEHUS M €IUHUIIBI
(bU3NYEeCKUX BEIWYHH, HAXOJUTh (OPMYJIBI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIHUUHY C APYTHUMHU
BEJIMYUHAMHU, CTPOUTH IPaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;



® XapaKTEepU30BaTh CBOMCTBA Tell, (PU3NYECKUE SBICHUS M MPOLIECCHI, UCIOJb3Ys 3aKOH COXPAHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHs, MPUHLUI CYIEPIO3UIUU CHJI, MPUHIUI OTHOCHUTEIIbHOCTH
lanunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXCHUS M MPEJIOMJICHUS CBETa,
3aKOHBI COXpPAHEHHs 3apsOBOTO M MAaCcCOBOTO YHCEN IPH SACPHBIX PEAKUUSAX; MPU ITOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHUECKOE BBIPAKEHUE;

e 00BACHATH (DU3MYECKHUE IPOLECCHl W CBOMCTBA TEJ, B TOM 4YHCIE M B KOHTEKCTE CHUTyalUi
MPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBISBITH NMPUYUHHO-CIEACTBEHHBIE CBS3U, CTPOUTH OOBSIC
HEHHE M3 2—3 JIOTUYECKHUX IIaroB ¢ OMOpPOM Ha 2—3 W3YYCHHBIX CBOMCTBA (PM3UYECKUX SIBICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEHH;

® pemarh pacy€THBIC 33/1a4M (OTUPAIOLIUECs HA CUCTEMY U3 2— 3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI
u popmyIbl, cBA3BIBaONIME (PU3MUECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJa4yd 3alHCHIBAThH
KpaTKoe yCJIOBHE, BBISBIATH HEAOCTAIONINE WM W30BITOUYHBIC JaHHBIEC, BEIOMPATh 3aKOHBI B (POPMYIIHI,
HEOOXOJMMBIC JUISI PEIICHUs, NPOBOIUTH PAcCUu€Thl M OIEHHWBATH PEATUCTUYHOCTH ITOJTY4EHHOTO
3Ha4eHUsI (PU3NIECKOI BETUUNHBL;

® pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXXKHO PEUIIUTh NpPHU TIOMOIIM (PU3HYECKHX METOJIOB;
WCTIONB3Yysl  OTHCAaHUE WCCIENOBAHUS, BBINENATH IPOBEPSIEMOE  IPENINOJIOXKEHHE, OIEHHBAThH
MPAaBUIBLHOCTH TMOPSIKA TPOBEICHHS WCCIEI0BAHMS, JeNaTh BBIBOJBI, HHTEPIPETUPOBATH PE3YyIbTAThI
HaOJIIOJICHUI B OTIBITOB;

® MPOBOAWTH OIBITHI O HAOMIONCHUIO (U3WYECKUX SIBICHUNA WIM (PU3MUYECKUX CBOWCTB TeI
(u3yuenue BTOporo 3akoHa HbroTOHa, 3aKkOHA COXpaHEHUS YHEPIHU; 3aBUCUMOCThH NEepHoaa KojieOaHHi
MPYKHHHOTO MasTHHKa OT MAacChl Tpy3a M KECTKOCTH TPYKHHBI U HE3aBUCHMOCTH OT aMIUTUTY/IbI
MaJibIX KOJIEOaHUI; MPSIMOJIMHEHHOE PACIpOCTpaHEHWE CBeTa, pas3liokeHHe OeIoro CBeTa B CHEKTP;
W3yYeHHE CBOWCTB W300paXeHHWsS B TUIOCKOM 3€pKalle M CBOMCTB HM300paKCHUs MpeIMeTa B
coOuparoliel JInH3e; HAOMI0eHHE CIUIOUIHBIX U JIMHEHYaThIX CIIEKTPOB M3IIyUEHUS): CaMOCTOSTENLHO
COOMpaTh YCTAHOBKY M3 H30BITOYHOTO HaOOpa 000PyIOBaHMS;, OMMCHIBATH X0 OIBITA M €TO Pe3ybTAaTHI,
(hopMyIHpPOBaThH BBIBOJIBI;

® TPOBOJAUTH MPH HEOOXOIMMOCTH CEPHUIO0 MHPSMBIX H3MEpPEHUM, OIpeneisisi cpeAHee 3HaueHUe
n3MepseMoil BenmnuuHbl ((POKYCHOE PacCTOSIHUE COOMparomiel JIMH3bI); 000CHOBBIBATH BHIOOP criocoda
M3MEPEHUS/U3MEPUTEIIHLHOTO TTPHOO0Pa;

® TPOBOJUTH HCCIENOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH C HCIOJIb30BAHHUEM IMPSIMBIX
M3MepeHull (3aBUCUMOCTh IYTH OT BPEMEHH MpPU PABHOYCKOPEHHOM JBIKEHHUU 0€3 HadyaJbHOM CKO-
poctu; mepuoAa KojeOaHMH MaTeMaTUYeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBHUCHUMOCTH YyTIja
OTpaXKeHMsI CBETa OT yrja NaJeHUs M Yrjla MPeJOMJICHHUS OT yIyia MaJieHus): MJIaHUpOBaTh HCCIENO
-BaHUE, CAMOCTOSITEIbHO COOMpPATh YCTaHOBKY, (PUKCHpPOBATh pe3y/bTaThl MOJY4YEHHOW 3aBUCHMOCTH
(bu3nyeCcKuX BeIMYHMH B BUE TaOIUIl U TPaQHKOB, JIeJIaTh BHIBOJBI 110 Pe3yJIbTaTaM UCCIIEI0BAHUS;

® TIPOBOJUTH KOCBEHHbIC M3MEpPEHUs (PU3NYECKUX BEIMYUH (CpPelHssl CKOPOCTh M YCKOpPEHHE Teia
P PABHOYCKOPEHHOM JIBJKEHUHM, YCKOPEHHE CBOOOJHOTO TaJCHHUs, IKECTKOCTh MPYKHUHBI,
KO3(G(GUIMEHT TpeHUsi  CKOJIbKEHUS, MexaHudeckas  paboTa U MOIIHOCTb, YacTOTa M TEPHOJ
KoJeOaHui MaTeMaTHYeCKOro W MPYKHHHOTO MAasTHUKOB, ONTHYECKas cujla COOHMparolel JIHMH3BI,
paaMoaKkTUBHBIN (DOH): TUIAHUPOBATh HM3MEPEHUS; COOMpPATh SKCIEPUMEHTAIBHYI0 YCTaHOBKY H
BBITIOJIHATh M3MEPEHUs, CIeAys MPEUIOKEHHOW HMHCTPYKIMM, BBIYUCIATH 3HAUYECHUE BEIUYUHBI U
aHAJIM3UPOBATH MOJTYYCHHBIE PE3YNIbTaThl C YUETOM 3aJJaHHON MOTPEIIHOCTH U3MEPEHUIL;

e CoOMI0aTh MpaBUIa TEXHUKU 0€30IIaCHOCTH MPpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAHHUEM;

® pa3nIuyaTh OCHOBHBIE NPHU3HAKKM U3YYEHHBIX (U3MUYECKUX MOJENei: MarepualibHas TOuKa,
a0COJIIOTHO TBEP/IOE TEJIO, TOUSUHBIH HCTOYHMK CBETA, Jyd, TOHKAas JIMH3a, IUIaHETapHast MOJIeNb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOT'O 571pa;

® XapaKTepHU30BaTh MPUHIUNBI JEHCTBUS H3YUYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOUCTB C
ONOpPOM Ha MX OMHUCAHUA (B TOM YHCIIE: CIIUIOMETP, JATYMKHU MOJOXKEHHs], PACCTOSHUA U YCKOPEHUs,
pakeTa, 3XOJIOT, OYKH, MEPHUCKOIN, (oToanmapar, ONTHYECKUE CBETOBOJbI, CHEKTPOCKOIN, J03UMETD,
Kamepa BunbcoHa), HCnob3ys 3HaHUS O CBOMCTBAaX (PM3NYECKUX SIBICHUI M HEOOXOIUMBbIe (pru3nueckue
3aKOHOMEPHOCTH;

® CIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKM U3YYCHHBIX TEXHHUYECKUX YCTPOICTB,
M3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTHUYECKUX MPOIIECCOB MPHU PEUICHUH y4eOHO-TIPaKTHUECKUX 3a/a4;
ONTUYECKUE CXEMBI JJIsl IOCTPOEHUS M300paKeHUH B IJIOCKOM 3epKajie U coOuparoIei JIMH3e;



® T[PUBOJUTH NPUMEPHI/HAXOJUTh HH(GOPMAIMIO O TNpPUMEpax MNPAKTHYECKOTO HCHOJIb30BAHUS
(u3HUYECKUX 3HAHUH B TIOBCETHEBHOM JKU3HH IS 00eCTIeueHHs] OE30MacHOCTH TpU OOpaIeHHH ¢ TIPrUO0
-paMU ¥ TEXHUYECKUMH YCTPOMCTBaAMH, COXPAHEHHUsS 3/10pPOBbS U COOIIOAECHUS HOPM 3KOJIOTMYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPELIE;

® OCYIIECTBJIATH MOMCK HHPOpPMAITUN (HU3NUECKOTO COAepKaHMs B ceTu VIHTepHET, CaMOCTOSATEILHO
¢dopMynupys TOHCKOBBIM 3ampoC, HAXOAWTh MYTH OINpPENEICHUS JOCTOBEPHOCTU MOJyYCHHOMN
nH(pOpMaIUY Ha OCHOBE UMEIOUINXCS 3HAHUN U JONMOJHUTEIbHBIX HCTOYHUKOB;

® CNOJb30BaThb IPU BBIOJHEHUU Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(GU3NIECKOTO COIEp)KaHUs, CIPABOYHBIE MaTepHaibl, pecypchl cetn VHTEepHeT; BiajeTh MpUEMaMu
KOHCTIEKTUPOBAHUS TEKCTA, IPeoOpa3oBaHust MHPOPMALUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e co3maBaTh COOCTBEHHBIE INHMCHMEHHBIE M YCTHBIE COOOIICHWS Ha OCHOBE HHQOpMAMu U3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUs, MyOIMUYHO MPEJCTaBIISTh PE3YyJbTaThl IPOEKTHOMN
WJIM UCCIIEIOBATENIbCKON JEATENbHOCTH; IPA 3TOM I'PaMOTHO HCIIOJIb30BATh M3YYEHHBIM NOHATHUNHBINA
anmapaT HW3y4yaeMoro pasjena (QU3MKM U CONPOBOXAATh BBICTYIUIGHHWE Ipe3eHTalue ¢ y4éTom
0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB.

TemaTnyeckoe IIAHUPOBAHUE /ISl Y4eOHOT0 MpeaMeTa

«Pu3zuka»
7 kaace
Ne HanmeHnoBanue paszaena, TeMbl KomanuectBO "4acos DJIEKTPOHHBIE
/n (urdpoBbIe)
Bcero Kontpo | [IpakTHdeck (oGpazoBaTebHbIe
JpHBIE | e / pecypchl
paboThl | 1abopaTropH
ble paboThI
Paznes 1. ®usuka u e€ poJib B MO3HAHUH 6
OKPY’Kalolero Mupa
1.1. |®usuka — HayKa O IPUPOIE 2 [[bubmmorexa LIOK
https://m.edsoo.ru/7f4161
94]]
1.2. du3nuecKue BEINIMHBI 2 1 [[bubmnorexa [IIOK
https://m.edsoo.ru/7f4161
1.3 | EcTecTBEHHO - HAYYHBIH METOJ 2 1 [[bubmmorexa LIOK
HO3HAHHAS https://m.edsoo.ru/7f4161
Paznea 2. [lepBoHavyanbHble CBeleHUS O 5
CTPOEHUHU BellecTBA
2.1. CrpoeHnue BemiecTBa 1 [[bubmrorexa [TOK
https://m.edsoo.ru/7f4161
94]]
2.2. JIBIOKEHME U B3aUMOJICHCTBHE 2 1 [[bubnuoreka LIOK
YaCTHUI] BELIECTRA https://m.edsoo.ru/7f4161
0411
2.3. ArperaTHble COCTOSTHHS BELIECTBA 2 [[bubnurorexa LIOK
https://m.edsoo.ru/7f4161
Paznen 3. /IBu:kenune u B3aumMojieiicTBue 21
TeNa
3.1. MexaHnuYecKoe IBIDKEHNE 3 [[bubnurorexa LIOK
https://m.edsoo.ru/7f4161
3.2. | Uuepuws, Macca, IIOTHOCTh 4 1 1 [BubmuoTeka IIOK
https://m.edsoo.ru/7f4161
3.3. Cuna. Buasl cun 14 1 2 [[Bubmorexa LIOK
httne v adenn vi [ 7FA1 281
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Pazgen 4. laBienue TBEPABIX Teu,

JKHIKOCTEH B ra3oB

21

4.1. | JlaBnenue. [lepenaua naBiacHus 3 [[bubmmoTeka IIOK
TBEPABIMH TEIAMH, KHAKOCTSIMH H https://m.edsoo.ru/7f4161
razamu 94]]
4.2. | JlaBaeHHe KUIKOCTH 5 [[bubnoTexa LIOK
https://m.edsoo.ru/7f4161
94]]
4.3. | AtmocdhepHOe raBicHUE 6 1 [[bubmmorexa LIOK
https://m.edsoo.ru/7f4161
4.4, | JleiicTBre )HUIKOCTH U Ta3a Ha 7 1 3 [bubmmoTeka IIOK
OTPYXEHHOE B HUX TEJO https://m.edsoo.ru/7f4161
NnA11
Pa3nen S. PaGora u MomHOCTh. JHeprusi. | 12
5.1. | PaGora u MOIIHOCTb 3 1 [brbuorexa LIOK
https://m.edsoo.ru/7f4161
5.2.  |IIpocTbie MEXaHU3MBI 5 1 [brbmuoTexa LHOK
https://m.edsoo.ru/7f4161
5.3. | MexaHuueckasi SHepTHUs 4 1 1 [[bubmnroTeka LIOK
https://m.edsoo.ru/7f4161
94]]
[ToBTOpEHUE 3 1
O011ee KOJIMYECTBO MO NPOrpaMme 68 6 12
TemaTuyeckoe MIIAHMPOBaHUE VISl Y4eOHOT 0 MpeaMeTa
«Puzuka»
8 kiacc
Ne [HammenoBanue pasiena, TeMbl KonuyecTBo 9acoB DIIeKTpOHHBIE (IUPPOBHIC)
/ 0Opa3oBaTeIbHBIC PECYPCHI
Bcero Kontpo | IIpaktuue
1 JbHBIE | ckue /
paboThel | mabopartop
HBIC
padoThI
Pasnea 1. TenioBbie ABJIeHUA 28
1.1. |Ctpoenue u cBoiicTBa BelecTBa 7 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f4181c
1.2. [TemnoBbIe MPOLIECCHI 21 1 5 [[BI/I6J'II/IOT6K3. HOK
https://m.edsoo.ru/7f4181c
Pazpeu 2. DiiekTpr4ecKkne H MATHATHBIE 37
SIBJICHUS
2.1.| DnekTpudeckue 3apsibl. 3apsHKCHHbIE 7 1 1 [brbuorexa LIOK
TelTa 1 UX B3aHMOIEHCTBHE hi[i[ps://m.edsoo.ru/7f4181c
e
2.2.| TlocTOSTHHBIN NEKTPUUYECKUI TOK 20 3 U [[bubmnorexa LIOK
https://m.edsoo.ru/7f4181c
~11
2.3.| MarauTHbIe SBICHUS 6 1 2 [[bubnuorexa LIOK
https://m.edsoo.ru/7f4181c
2.4.| DnekTpoMarHuTHas HMHIYKIHS 4 [[bubmrorexa [TOK
https://m.edsoo.ru/7f4181c
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[ToBTOpenue 3

8 15

O01ee KOJIMYECTBO MO POrpaMmme 68

TemaTn4eckoe IJIAHUPOBAHUE JIAA yqeﬁnoro nmpeamera

«DU3UKA»
9 kJacc
Ne | HammenoBanwue pasnena, TeMbl KonunuecTBo yacos OneKTpOHHBIE (ITU(POBHIC)
i Bcero Kontpo | [pakruue |[00Pa30BaTEeIbHBIC PECYPChI
apHBIE | cKue /
pabotsl | mabopaTtop
HBIC
paboThI
Paznen 1. Mexannuyeckue siBJIeHUSA 40
1.1.| Mexanuyeckoe ABMKEHHE U CIIOCOOBI €T0 10 1 1 [[EH§“H°TeKa [OK
OIICARNS https://m.edsoo.ru/7f41a4a6]]
1.2.| B3aumozeiicTBue Ten 20 2 3 [bubmaorexa IIOK
https://m.edsoo.ru/7f41a4a6]]
1.3.| 3aKOHBI COXpaHEHHUSI 10 1 3 [[bubanorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
Paznen 2. Mexanuveckue Kojie0aHus u 15
BOJIHBI
2.1.| Mexanudeckue KoneOanus 7 3 [[bubanorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
2.2.| MexaHU4eCKHE BOJIHBL 3BYK 8 1 3 [[bubanorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
Paznes 3. DiiekTpOMarHuTHoOE 1MoJie U 6
3JIeKTPOMATHUTHBIE BOJTHBI
3.1.| DIEKTPOMArHUTHOE TIOJIE U 6 1 2 [[BH6_HHOTeKa LOK
MEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6]]
Pa3gen 4. CBeroBble ABJICHUS 15
4.1.| 3aKOHBI pacpOCTPaHEHHS CBETA 6 2 [[brbmmorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
4.2.| JIuH3bI ¥ ONTHYECKHE TPUOOPHI 6 1 3 [[bubanorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
4.3.| Paznoxenue 0eoro cBeTa B CHEKTP 3 2 [[bubanorexa LIOK
https://m.edsoo.ru/7f41a4a6]]
Pa3gen 5. KBanToBEI€ SIBJICHUS 17
5.1.| UcniyckaHue U MOTIIONIEHHE CBETAa aTOMOM 4 1 [bubmaorexa IIOK
https://m.edsoo.ru/7f41a4a6]]
5.2.| CtpoeHre aTOMHOTO sijipa 6 1 1 [[bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6]]
5.3.| Slnepubie peakiyu 7 1 [bubmiorexa IIOK
https://m.edsoo.ru/7f41a4a6]]
Pazgen 6. [loBTopuTe/bHO-00001IaK0O NI 9
MOJ1Y.JIb
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6.1.| [ToBropenue u 0600MICHHE Kypca 9 2 [[Bubmmorexa [IOK
usmn 3a 7-9 kace https://m.edsoo.ru/7f41a4a6]]
OO1ee KOIMIECTBO YaCOB MO MPOTpaMMe 102 27
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