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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpaMMbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMXCS M OpPraHM3alUI0 H3y4eHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIINUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduell, BHOCHUT BKJIQJ] B €CTECTBCHHOHAyuYHYI0 KapTUHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CII0C00a MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM YypOBHE TMpPEAINOJaracT OBJIAJICHHE
CIIEYIOIIMMU KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

®HAYYHO OOBSCHSTH SIBJICHUS;

®OIICHUBATh ¥ TIOHUMAaTh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNS;

SIHTEPIIPETUPOBATH JAHHBIE M HCIIOJIH30BAaTh HAYUYHBIC TOKA3aTEIbCTBA
JUTSI TIOJTYy9CHUS BHIBOJIOB.

[lenn wu3yueHuss (QU3MKM Ha YPOBHE OCHOBHOIO 0OILIEro o0pa3oBaHUs
ompenenensl B Konuenmuun npenogaBanust ydeOHoOro mnpeamera «®Pusnka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIC  00I1I€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHONW pEIICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K4BH).
Heau uzyyenust pu3snKu:
eripuoOpEeTEHNE UHTEpEeca U CTPEMIJICHHS OOYyYalolUXCcsl K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];
®pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE TMO3HAHWS W (POopMUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
¢ hopMupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysibTaTa U3yueHUs OCHOB
CTpOEHHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
e popMupoBaHHE TPEACTABICHUM O POJU (PUUKU JUISI PA3BUTUA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;
epa3BUTHE  MpPEACTABICHU O  BO3MOXHBIX  cepax  Oynymieit
npo¢eCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JTanbHEHIIIeMy 00YUIEHHUIO B 9TOM HalPABJICHHH.
JlocTmkeHne 3THX Ielield MporpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:
eripuoOpeTeHne 3HAHMM O  JUCKPETHOM CTPOCHHUM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX
eIPUOOPETEHNE YMEHUM OMUCHIBATh U OOBSICHATH (PU3UYECKHUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;
®OCBOCHHE METOJIOB pEHICHUS TNPOCTEHIIUX  pacy€THBIX 3a1ad  C
UCIIOJIb30BaHUEM (DU3MYECKUX MOJENEH, TBOPUYECKMX U TMPAKTHUKO-
OpPUEHTHUPOBAHHBIX 33]1aY;
®pa3BUTHEC YMCHHH HAOJIOATh MPUPOIHBIC SIBICHUS W BBITIOJHSATH OIBITHI,
JabopatopHble pabOThl M DIKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;
e0CBOCHHE TMPUEMOB pabOThl ¢ HMHpOpMaIMend (PU3NUECKOTO COJCp KaHMS,
BKJTFOYAsi HH(OPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAIUY;
®3HAKOMCTBO cO c(epamu nmpodecCHoHATBHOMN IeITSIHPHOCTH, CBI3aHHBIMU C
GU3MKON, W COBPEMEHHBIMM TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.
Ha u3ydenue usuku (6a30BBIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIEIo
oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZeN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).



[Ipennaraemsplii B mporpamMmMe o ¢u3HKe NepeyeHb JTad0opaTOpHBIX padboT U
OINBITOB HOCUT PEKOMEHJATENbHBINA XapaKTep, YUUTEIb JIETAET BEIOOP MPOBEACHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
oOyJarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpenIaraéMbelX B pamKax
OCHOBHOTO roCyJapCTBEHHOT O JK3aMEHa 1o pusuke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpenHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHAyuYHBII METOJl TO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCcKUX SBICHHUH C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, DSJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOphl U MPOLEeaAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenue 1eHbI AeIEeHUS Kbl U3MEPUTEIBHOTO TpHOopa.

N3mepenue pacCTOsIHUMN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepeHne TtemmepaTypbl NMPU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M

JATYMKA TEMITEPATYPHI.

6. IIpoBenenue uccieqoBaHMs MO NMPOBEPKE TMIIOTE3bl: NAIbHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

ok owhPE

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBmxenne wyactuil BemecTBa. CBs3b CKOPOCTH JBMXKEHHUSI YacTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: ITPUTSLKEHNUE U OTTATIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpuctammyecknx) Tesl. B3anMoCBs3b MEXK]y CBOMCTBAMHM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJSIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpayuu.

1. HaGmioneHne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HaGmonenue  siBlNeHUN,  OOBACHAIOMIMXCS  MNPUTSDKCHUEM WU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka jJuameTrpa aroMa METOAOM PsIoB  (C  HCIIOJIB30BAaHUEM

dboTorpadwuii).

2. OTPBITHI IO HAOJIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHIIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHn4ecKoro JBUKEHUS Tea.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.

HabGnronenue siBjeHUs] HHEPLIMH.

HabGnrogenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopusie pabomel u onvimel.

1. OnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JBHKEHHUA (IIapuKa B >KUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIaphKa I0
HAKJIOHHOM TUIOCKOCTH.

3. Ompenenenuie MIOTHOCTA TBEPAOTO Tea.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbkeHHus (medopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. OmnbIThl, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

ok wnE



JlaBnenue. CriocoObl YMEHBIICHUS ¥ YBEIMYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocyasl. ['mapaBnuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTo J1aBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VYcnoBue miaBaHus TeJ: IMUIABAHUE WM TOTPYKEHUE TET B 3aBUCUMOCTHU

OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. WccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpenencHre  BBITAJKUBAIONICH  CHIIBI, JEHCTBYIOMIEH Ha  TEIo,
MOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIIEH CHIIBI, ACHCTBYIOIICH Ha TEIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
YKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o0k whE
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. llpuMmeHeHue TmpaBuja pPAaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaliieHre OJTHOTO BU/Ia MEXAaHWUUYECKOW SHEPTUU B IPYroil. 3aKOH COXpPaHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Onpenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM TeEla

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBaHue yclIoBUN paBHOBECHS pblyara.

3. Uzmepenue KIIJl HakTOHHOMN TIOCKOCTH.

4. W3ydeHue 3aKOHA COXpaHEHMsI MEXaHUUECKON SHEPTUH.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKON TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. T€MIOBOE paclIuPEHUE U CKATHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnuectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLCHUS YJHEPTUH B TETJIOBBIX MPOILIECCAX.

Hemoncmpayuu.

1. HaGmtoneHne OpOyHOBCKOTO JBUKCHHUS.



Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HaOnronenue TenioBoro pacimpeHust Ted.

W3meHeHnue naBieHHs Ta3a IpU U3MEHEHUHU O0BbEMA M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

. HarpeBanue nipu coBepiieHN paboThl BHEITHUMU CUJIaMHU.

10 CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

11.HabmnroneHue KUmneHusl.

12.HabmroaeHune mOCTOSHCTBA TEMITepaTyphl MPH TIIaBJICHUH.

13.Moienu TEIIOBBIX ABUTaTENIEH.

Jlabopamopnvie pabomul u onvimaol.

1. OnbIThl IO OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKCHUSL.

2. OTBITHI 1O BEIPAIIMBAHUIO KPUCTAUIOB ITOBAPESHHOM COJIM WITH caxapa.

3. OmpITEl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KHIKOCTCH M

TBEPIBIX TEIL.

4. OmnpeneneHue NaBJICHUS BO3AyXa B OaJTOHE MITIPHUIIA.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHHS BO3JyXa OT €ro

00bEMa M HarpeBaHUs WU OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMOCTH JIJTMHBI CTOJIOUKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HabGmionenne wu3MeHEHWs BHYTPEHHEW OHEPruM Tejla B Pe3ysbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

8. HccnenoBanue SBICHUS TEIUIOOOMEHA TMPU CMENIMBAHUU XOJOTHON H

ropst4er BOJIBL.

9. Ompenenenrie  KOMMYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOM  TIpH

TEII000MEHE C HarpeThiM METAJUTMYECKUM LIMITHHAPOM.

10.Onpenenenre yaeabHON TEIIOEMKOCTH BEILIECTBA.

11.UccnenoBanue mpoiiecca UCapeHus.

12.0Omnpenenenre OTHOCUTEIHHOM BIAKHOCTH BO3TyXa.

13.0Omnpenenenre yaeabHON TETUIOTHI IUIABJICHUS JIbA.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHMS.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onextpuyeckoe mnose. Hanpsk€HHOCTH anekTpuueckoro mnousd. [IpuHiumn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

SANE S A

© N



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTHBIICHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MaruuTHOe nojie 3eMJIi U €ro 3Ha4YeHue JJIs )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKA. VCIonbp30BaHME >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa poJia JIEKTPUUECKUX 3aps/I0OB U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.

[TpOBOJTHUKY U TUBIEKTPUKHU.

MonenvupoBaHue CUIIOBBIX JTUHUMN AJIEKTPUUECKOTO MOJIS.

M cTOYHUKY TOCTOSIHHOTO TOKA.

. JIeCTBUSA 3IEKTPUUECKOrO TOKA.

10 DJIEKTPUUYECKUM TOK B JKUIKOCTH.

11.T"a30BBIit paspsia.

12.M3MepeHne CHIIbl TOKa aMIIEPMETPOM.

13.MI3mMepenune 31eKTPUYECKOro HaNpsKEHHsI BOJIbTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTUBIICHUIA.

15.B3auMoieiicTBHE OCTOSSHHBIX MarHUTOB.

16.MozennpoBaHue HEBO3MOKHOCTH pa3JIEIeHUs [TOJIFOCOB MAarHUTA.
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17.MonenvpoBaHrWEe MarHUTHBIX TMOJIEH MOCTOSSHHBIX MAarHUTOB.

18.0mbIT OpcTena.

19.MaruuTHOE T0JIe TOKA. DJIEKTPOMATrHHT.

20.[IeficTBE€ MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

21.2neKkTpoaBUraTelb MOCTOSSHHOTO TOKA.

22.UccnenoBanue SIBICHUS ICKTPOMATHUTHON WHTYKITHH.

23.0mpiTer Dapages.

24.3aBUCUMOCTb HAMpPAaBIECHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

25.251eKTpOreHePaTOp MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1. OneITel WO HAOMIOACHHWIO DJICKTPU3AMH TeJl WHAYKIHEH W TpHu

COIPUKOCHOBEHHH.

HccnenoBanue ACUCTBUS DIEKTPUUYECKOTO TMOJS Ha TMPOBOJHHUKU U

JIARJICKTPUKHU.

COopka 1 npoBepka pabOThI IEKTPUUECKOM 1IEMU NOCTOSHHOTO TOKA.

N3mepenre U peryaupoBaHie CHIIbI TOKA.

N3mepenune u peryianpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO YEpPE3 pPE3UCTOp, OT

COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

7. OmbITHI, JTEMOHCTPUPYIOIIHEC 3aBUCUMOCTh ANEKTPUYECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, TUIOMIAJM IONEPEUHOTO
CCUCHHMS M MaTepuaa.

8. IlpoBepka mnpaBwiia CIOXKEHUS HAMNPSOKEHUM TPH  TMOCIEI0BATEIHLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia UIsi CHJIBI TOKa MPH TapauieIbHOM COEIUHEHUHU
PE3UCTOPOB.

10.Ompenenenre paboOThI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.

11.0npeneneHre MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIACISAEMON Ha
pe3ucrope.

12.UccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13.0Ompenenenune KI1J[ nHarpeBaTens.

14.ViccnenoBaHre MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSTHHBIX MarHUTOB.

no
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15.3yyeHue MarHMTHOrO TIOJISI TOCTOSIHHBIX ~MAarHUTOB TMpU  UX
O00BEIMHEHUU U Pa3JICICHUU.
16.VccnenoBanue AeMCTBHS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17.00bITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI  B3aMMOJICHCTBHS
KaTYIIKU C TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJEHUS TOKa B
KaTyIIIKE.

18.N3ydeHue AeiCTBUS MarHUTHOTO TOJISI HAa MMPOBOIHUK C TOKOM.

19.KoHCcTpyHupoBaHue 1 U3y4eHHue padoThl AICKTPOABUTATEIIS.

20.Uzmepenue KIIJI anexTpoaBUTraTeIbHON YCTaHOBKH.

21.0mpITHI TIO WCCJICIOBAHUIO SIBICHUS DSJCKTPOMArHUTHOW WHITYKIIHH:
HCCIICIOBAaHUE HW3MEHEHUM 3HAYCHHS W HaIpaBJIeHUs WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0oH HeroToHa. Bropon 3akoH HeroroHa. Tperunii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe CHIIBI. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SJHeprus CxaTou npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaGmrogeHne MEXaHUYECKOrO JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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8.
9.

CpaBHeHUE TyTeHd M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3mepeHre CKOpoCTU U YCKOPEHUS TPSIMOJIMHEHHOTO JIBUXKECHMUSL.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ PaBHOMEPHOM H  YCKOPEHHOM  JBHKCHUH
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJIEUCTBUU TEJL.

N3meHeHue Beca Tela Mpu YCKOPEHHOM JBUKECHUH.

10.I1lepenaua ummnynbsca npy B3aUMOJCHCTBUM TE.
11.IIpeoOpa3zoBanusi JHEPTUH IIPU B3aUMOICHCTBUU TEJL.
12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.CoxpaneHnne uMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.
14 . HaGnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHre MEXaHUYECKOM 3HEPTUU IPU CBOOOTHOM MaJCHUU.

16.CoxpaHeHrie MEXaHUYECKOW SHEPTUH NP ABUKEHUU Teja Mo ACHCTBUEM

MPY’KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

oo

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10.Onpenenenre pabOThl CHUJBI  YOPYrOCTH TMpPU TOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOWCTBA MEXaHMYECKMX BOJIH. IIpomosibHble WM
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenne koneOGaHWl Ten MOJ JEWCTBHEM CHUJbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
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Jlabopamopuvie pabomul u onvimaol.
1. Ompenenenve 4dYacTOoThl W TEpHOJA KOJIEOAHWHA MATEMaTHYECKOTO
MasITHUKA.
2. OmpeneneHrie 4acTOTHl U TIEpHO/ia KoneOaHu MPY>KUHHOTO MasSTHHKA.
3. HccnenoBanue 3aBUCHMOCTH TIEpHo/Ia KOIeOaHWH MOABEIICHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.
4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIa KOJIeOaHUN MPY>KHHHOTO MasiTHUKA
OT MacchI Tpy3a.
5. TlpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW T'py3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Tpy3a.
6. OmpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojebaHui
MPY>KUHHOTO MasTHUKA OT MacCChl Tpy3a M KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHus CBOOOHOTO IaICHHUS.
Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOAH. Illkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CaoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIEC CBOMCTBa CBETA.

Jlabopamopuvie pabomul u onvimol.

1. N3ydyeHue CBONCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpenomieHus cBera. [lonHoe BHYTpEHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['a3 kak omnrTuueckas cucteMa. biu30pykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

. [Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10.Monenb riasa.

11.Pa3nokeHue OeI0ro cBETa B CIEKTD.

12.Tlonyyenue Oenoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKEHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. W3zydeHue xapakTepUCTUK H300paKeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIICHUS CBETOBOTO Jy4ya OT yria
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. TlomydeHue n300pakK€HUM C MOMOILBIO COOMPAIOIIEH JINH3HI.

5. Omnpenenenne (OKYCHOTO pacCTOSIHUSI U ONTUYECKOW CHIIBI COOMparoen
JIMH3BL.

6. OmbITHI O Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbIThl IO BOCHPUSITHIO IIBETA MPEAMETOB MPU UX HAOIIOJACHUH 4Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oera- u ramma-usnyudeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYyUCHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnrogeHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPrUM YACTUIBI 110 TOPMO3HOMY
nytH (1o doTorpadusim).

3. U3mepenue paanoakTuBHOrO (poHa.
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IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 00oOmieHHs  MPEAMETHOTO  COAEpX aHUs U ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy M0 (u3uke A 00ydaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Tpu U3yyeHUN NaHHOTO MOIYJSl PEATM3YIOTCS U CUCTEMAaTU3UPYIOTCS BUIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0yuyeHus, (GopMupyercs
€CTECTBEHHOHAay4YHasi I'PaMOTHOCTh: OCBOCHHME HAay4YHBIX METOJOB HCCIIEIOBaHMUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(uznyecKue BICHMS B OKPY’KAIOILIEH MPUPOJE U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JINYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABJIECHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTKEHUM (PU3UKH;

— OCO3HAaHHME BAXHOCTHU MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUSAITHE ICTETUUECKUX KauyeCTB (PU3UYECKOM HayKH: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 NMO3HAHMS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJIbTYpPBIL;

— pa3BUTHE HAy4YHOU JIO0O3HATEIHLHOCTH, WHTEpPEca K HCCIIEI0BATEIHCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHE IIEHHOCTH O€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C ANEKTPUUYECKUM M TEIUIOBBIM 00OpYy/IOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chopmupoBaHHOCTh HaBbIKa pedIieKCHu, MPU3HAHUE CBOETO TIpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUM MPaKTUYECKUX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

® — MHTEpEC K MPaKTUICCKOMY U3YUEHUIO ITpodeCcCUii, CBA3aHHBIX ¢ (PUBUKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e — OpUCHTAlMS Ha TPUMEHEHUE (PU3NYECKUX 3HAHWW IS PEIICHHs 3aJad B
0o0JIacTH OKpY’Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

® — OCO3HaHHME IOOATBLHOIO XapaKTepa SKOJOTMYECKUX MpoOieM U MyTell ux
pelieHus;

e 8) ajanTanuM K U3MEHSIOUMIUMCH YCJOBHSAM COLMAJBLHON W NPHPOIHOM
cpeabl:

® — TOTPEOHOCTh BO B3aUMOJICUCTBMM MPU BBHIIOJHECHUU HCCIEIOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

® — T[IOBBIIICHWE YPOBHS CBOEH KOMIETCHTHOCTH YEpe3 MPaAKTHUYECKYIO
JIeSITCIILHOCTD;

e — OTpPeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIE€ (POPMYINPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e — oco3HaHME Ae(DUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JacTH
busuKy;

¢ — [UIAHUPOBAHWE CBOETO0 pPa3BUTHUS B MPUOOPETEHWH HOBBIX (HHU3UICCKHUX
3HAHUM;

® — CTpEMJICHUE aHAJM3UPOBATh U BHISBIISITH B3AUMOCBSI3U MPUPObI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OILIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpENy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METANPEAMETHBIE PE3YJIBTATHI

B pesymbraTe OCBOEHHS TpoOTrpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLINE I03HaBaTeIbHbIE YHUBEPCAIbHbIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKAaTHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JEWUCTBUSA,  PETYJISTHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



®BBLIBJISITh M XapaKTEPHU30BaTh CYIICCTBEHHBIE TPU3HAKU OOBEKTOB
(s1BNIEHUI);
®yCTaHABIIMBATh CYIIECTBEHHBINM MpHU3HAK KiIacCU(UKAIIMKU, OCHOBAHMS IS
000OIICHHS U CPaBHEHHS,;
®BLISIBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHMSI B pacCMAaTPUBAEMBIX (PakTax,
JTAHHBIX U HAOJIOJACHUX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
®BLISBIISITH MPUYMHHO-CJICICTBEHHBIC CBSI3M TPU HU3YYCHUH (DUINUYECKUX
SIBJICHMM U TMPOIIECCOB, JIeJaTh BBIBOJBI C UCIOIb30BaHUEM JETYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEJINYHH;
®CaMOCTOSITENIBHO BBIOMpPATh CHOCOO peleHus yueOHOM (pU3NUEecKOoil 3a1aun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eHCTBUA:
®1ICIT0JIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKIUI MHCTPYMEHT O3HAHMS,
®IIPOBOMTH MO CAMOCTOSTEIHHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOIrO
SIBJICHUS,
®OI[CHWBATh HA TMPUMEHUMOCTh U  JIOCTOBEPHOCTH  HHGOPMAIIHIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;
®CaMOCTOSITEIBHO (POPMYIHUPOBATH OOOOIICHUS U BBIBOABI 10 PE3YJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;
®[IPOTHO3MPOBATh  BO3MOXKHOE  JallbHEHIee  pa3BUTHE  (PU3UUECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.
Pa6ora ¢ unpopmaunmeii:
®IIPUMEHATHh PA3JIMYHBIE METOJIbI, MHCTPYMEHTHI M 3alpOChl MPU TMOUCKE H
orOope WHGPOPMAIMM WJIA JaHHBIX C y4ETOM MPEMIOKEHHOW Y4eOHOU
(bU3UYECKOM 3a7a9H;
® aHAIM3UPOBATh, CHCTEMATHU3UPOBATh M WHTEPIPETHPOBATH HHQPOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM TMPEICTABIICHHS,
®CaMOCTOSITEIFHO  BBIOMPATh  ONTUMAaJbHYIO  (OpMY  TPEACTaBICHUS
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIlaeMble 3aJadyd  HECIOXHBIMU
CXeMaMH, TuarpaMmmamMu, HHOU rpauKoi 1 MX KOMOUHAIIMSIMHU.
KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
®B X0/ic OOCYXJEeHHUsT y4eOHOro Marepuana, pe3yJbTaToB Ja0OpPATOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOIl TEMbI U
BBICKA3bIBaTh WMJEH, HAIICJICHHbIE Ha pELIEHUE 3a/ladyd U TOJJEp KaHHe
0J1aroxeIaTeIbHOCTH OOIICHUS,



® COIIOCTABJIATh CBOU CYXAECHUS C CYKIACHUSMU IPYTUX YYACTHUKOB AUAIIOra,
OOHapyXUBaTh PA3IUUYHUE U CXOACTBO MO3UIIHIA;

®BLIPAXKATH CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

e TyOJTMYHO TPEICTABIATH PE3YJIbTAThl BBITOJIHEHHOTO (PU3UYECKOTO OIBITA
(3KCneprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

®[IOHMMATh U UCIOJIH30BATH MPEUMYIIECTBA KOMAHIHOW M MHAUBUAYATBHOM
paboThI U PEIICHUH KOHKPETHOU (PU3nYecKo mpoOIeMbl;

®[IPUHUMATH I1€JId COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATH JIEUCTBUS 10
e€ JOCTIDKEHHUIO: paclpelesiTh poJid, OOCYXJIaTh TMpPOIECChl U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

®BBINIOJIHATh CBOIO 4YacTh paOOThI, JOCTUras KaueCTBEHHOIO pe3yjbTaTa Io
CBOEMY HAIPABICHUIO WU KOOPAUHHUPYS CBOM JEWUCTBUS C JIPYTUMHU
YICeHAMH KOMaH/bL;

e OLICHMBATh KAaue€CTBO CBOETO BKJIaJa B OOMIUN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

® BBLISIBJISITH MPOOJIEMBI B )KU3HCHHBIX M YUYEOHBIX CUTYAIUSAX, TPEOYIOMHX TSI
penienus GU3NUeCcKux 3HaAHWH;

®OPUCHTUPOBATHCS B PA3JIMYHBIX  MOAXOAAX  NPUHATHS  pelIeHUi
(vHIMBUAyaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

®CaMOCTOSITEIPHO COCTABIISITh AITOPUTM pelieHus] (PU3NUecKor 3agaud WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MPEAJIaraéMble BApUaHThI PEIICHUH;

e [eIaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

®1aBaTh aJICKBATHYIO OIICHKY CUTYaIlMy U TIPeaJiaraTh IiaH €€ N3MCHCHHUS;

®00BICHATh  NPUYUHBI  JOCTIDKEHUS  (HEJAOCTHXKEHUS)  pe3ylbTaToOB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

®BHOCHUTHh KOPPEKTHBBI B JCATEIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHS
(GU3MYECKOTO WCCIICIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENHCTB, HM3MEHUBIINXCS CUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUSIM;

®CTaBUTH c€0s1 HA MECTO JIPYroro 4eloBeKa B XOJI€ CIIOpa WM TUCKYCCHHU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;



e IPU3HABATH CBOE MPaBO Ha OLIMOKY MPH pelIeHUH GU3NUECKUX 3a]a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIoOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®1ICTIOJIb30BATh MOHTHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HaOII0ICHUE,
OKCIEPUMEHT, MOJEIb, TUIOTE3a, CAUHUIBI (PU3NYECKUX BEIMYUH, aTOM,
MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEpHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUUeCKOoe JBUXKEHHE (PAaBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEMHOE), TPACKTOpHUSI, PABHOJEUCTBYIOIIAsA CHIIA, JAePopMaiius
(ynpyrasi, miacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCYAbI;

epaznuuarh sABACHUS (IUPQy3us, TEIMIOBOE ABUKEHUE YaCTHUI[ BEIIECTBA,
paBHOMEpHOE  JBIDKEHHE, HEPAaBHOMEPHOE JBWKCHHE, HHEPIHS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHus, TMepenaya JaBiCHUS TBEPABIMUA TeEJaMH, >KHIKOCTAMH M
razamud, atrMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

®pacroO3HaBaTh MPOSIBICHWE  W3YYCHHBIX  (PU3UYECKUX  SIBICHUUA B
OKpY)XalIlleM MHupe, B TOM 4YHuclie (U3HUECKHe SIBICHUS B TPUPOIE:
MpPUMEPHI IBWKCHHUS C Pa3TUYHBIMU CKOPOCTSIMH B JKUBOW U HEXKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSIHHE
aTMoc(hepHOro JaBJeHHs Ha JKUBOW OpraHM3M, MJIaBaHWE PHIO, phluard B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;

® OTMCHIBATh M3YYEHHBIC CBOMCTBA TEN W (PU3WYECKUE SIBJICHUS, UCIOJIB3YS
¢usznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHAS CKOPOCTb, CHUJIAa YIIPYTOCTH, CUJIa TSHKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYECKasT W TOTCHIMAIbHAS JHEPTUs), MPU OMHUCAHWH TPABUIHHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HUCTOJB3YEeMBIX  BEJHYWH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTH TPpa(PUKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



®XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS U TPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0JoKa),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYEeCKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKUChIBaTh €r0 MaTEMaTUYECKOE BhIPAKECHUE;

® 00BIICHATH (PU3UUCCKUE SBICHUS, MMPOIIECCHl M CBOMCTBA TEJI, B TOM YHCIIC H
B KOHTEKCT€ CHUTyallMil MPaKTUKOOPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIIATH NIPUIMHHO-CIICACTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHHE u3 1—2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

epeniaTh pacuéTHbIe 3a7a4u B 1—2 nelCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIHI,
CBsA3bIBAIOIIME (PU3MYECKUE BEIWYMHBL: HAa OCHOBE AaHalIM3a YCIOBUA
3a/laud  3alKChIBaTh KPaTKOE YCJIOBUE, TMOJCTABIATh (PU3HUECKHUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PACUEThl, HaXOAUThH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

epacro3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEHIUTh TMpPU TOMOIIH
(bU3UYECKUX METOJ/IOB, B OITMCAHUU MCCJICIOBAHUS BBIJICIATH MPOBEPSIEMOE
npeanosjoxkenue  (Tumoresy),  pa3idyaTb U UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JIeiaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

®[IPOBOJIUTH OIBITHI MO HAOTIOEHUIO (PU3HUECKHUX SIBJICHUHN MIH (U3UIECKUX
CBOMCTB Tes: (hOpMYJIMPOBATH MPOBEPSIEMbIE MPEANOI0XKEHUSA, COOUPATh
YCTAHOBKY U3 MPEJIOAKEHHOTO0 000PY/I0BaHMS, 3alUChIBATH XOJ| OMNbITa U
bopMyIUpOBaThH BBIBOBI,

® BBLITIOJTHATH MPSIMbIE U3MEPEHUSI PACCTOSTHUS, BpEMEHHU, MACChI Tela, 00bEMa,
CWJIBl W TEMIIepaTypbl C HCIOJIH30BAHMEM aHAJOTOBBIX M IU(PPOBBIX
npuOOpOB, 3amMUCHIBaTh TOKAa3aHUS MPUOOPOB C YUYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

®[IPOBOJIUTh HCCIICIOBAHME 3aBUCUMOCTH OJHOM (PU3MUECKON BEITUYUHBI OT
JIPYrol ¢ HCMOJb30BAHUEM TPSMBIX HM3MEPEHHUH (3aBUCUMOCTU IyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Teda OT BPEMEHHM JBUKECHHS TeJla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHJIbI TPEHUS OT IUIOIIAU CONTPUKOCHOBEHUS TEJI, CUIIbI
YOPYrOCTU OT YUIMHEHHS MPYKUHBI, BHITAJIKUBAIONIEH CUIIBI OT 00BbEMA
NOTPY>KEHHON YacTH Tella M OT MJIOTHOCTH >KMJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TE€JIa, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUs TeJ, YCIOBUW pPaBHOBECHUS pblyara U OJOKOB), y4aCTBOBATH B



IUTAHUPOBAaHUM  y4eOHOTO HCCIIEOBaHMs, COOMpaTh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI [0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

®IPOBOJNTH KOCBEHHBbIC H3MEPEHUS (UBNYECKUX BEIMUMH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOLIAs CWiIa, JCHCTByIOmas  Ha
HOTPYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
OPOCTBIX MEXAaHU3MOB), CJIeAys NPEUIOKEHHOW HWHCTPYKUUHU: MpH
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

eCO0JII0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

®yKa3bIBaTh MPHUHLMIIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

®XapaKTepU30BaTh MPHUHIMIBI  JICHCTBUS  W3YYCHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

® [IPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWA B TIOBCEIHEBHON JKM3HHU MJIA
oOecrieyeHuss 0€30MacCHOCTUH TMpu  oOpamieHMu ¢ HOpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIEeH cpeie;

®OCYILECTBIIAT OTOOP MCTOYHUKOB HWH(popmanuu B HWHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUA © TYyTEM CpPaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

®ICII0JIb30BATh MPH BBIMIOJHEHUU YYEOHBIX 3a/laHuil HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcesl cetu MHTEpHET, BageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

eco3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM



yucie MyOJuYHO IeNlaTh KpaTKue COOOIIEHUsS O pe3yibTaTaX MPOEKTOB
WM Y4YEOHBIX HCCIEIOBAaHMUI, MPU ITOM TIPaMOTHO HCIOJIb30BaTh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTAIIUEH;

e[IpU BBHIMIOJIHEHUH YYEOHBIX IIPOCKTOB MW HCCIICIOBAaHUN paclpeesaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHUU C IIOCTABJICHHBIMH 3ajadyaMu,
CJICIUTh 3a BBINIOJHCHUEM IUIaHA JACHCTBHM, aJe€KBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/JICCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOIIHX.

K xoHiy o0yueHus B 8 kJjiacce nmpeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

®LICITOJIb30BaTh IMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUIaTEllb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJCKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y TUDJICKTPUKU, TTIOCTOSHHBIN AJEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;

epaznyaTh SBJICHUS (TEIUIOBOE pACIIMPEHHE M CXaTue, TeIionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAaHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, W3JTyYCHHE),
AJIEKTPU3ALMS TEJ, B3AaUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHUE;

epacro3HaBaTh MPOSIBIICHHE  W3YyUYCHHBIX  (UBUYECKUX  SIBJICHHU B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHXKEHUE W KANWULIPHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mOpupone, uziaydeHue CosiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
SBICHUS B atMocdepe, dJISKTPUUESCTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, PO MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, OJISIPHOE CUSHUE, IPU 3TOM MEPEBOJNUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;

® OTMCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (PU3WYECKUE SIBJICHUS, UCIOJB3YS
dbu3nyecKkre BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOTHI, yJIeJIbHAA TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAsA TEIUIOTa



IUTaBIICHUS, yJeNbHas TeIoTa mnapooOpa3oBaHusi, yJeNbHas TEIioTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
cuja TOKa, 3JIEKTPHUYECKOE HANpPSKEHUE, CONPOTHBJIEHUE IPOBOIHHKA,
yAeIbHOE  CONpPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
bu3MYecKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
GbU3MYECKyI0 BEJIMYMHY C JAPYTMMH BEIWYUMHAMHU, CTPOUTH TIpauKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

eXapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIEHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU
CTPOEHHUS BEIEeCTBA, MPUHLUI CYNEPHO3ULIUU MOJIEH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma a1 ydacTka Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPruM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

®00BICHATh (PU3MYECKUE TPOLECCHl M CBOWCTBAa TE€JI, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEPA: BBISBIISTH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
1aroB ¢ Onopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

epeniaTh pacu€THbIE 3aa4u B 2—3 JEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBatOLIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS
3aJlayyl 3aIUChIBaTh KPATKOE YCIOBHE, BBIABIATh HENOCTATOK JaHHBIX IS
pelieHus: 3a7a4u, BeIOUpaTh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE ISl €€
peuieHusi, NpOBOAUTH pPacy€Thl M CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(bU3MYECKO BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

epacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU T[OMOIIH
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLEHUBATh MPABUIBHOCTH IOPSIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

®[IPOBOJIUTH OIBITHI O HAOTIOAECHUIO (PU3HUECKUX SIBJICHUN WM (HU3NUECKUX
CBOMCTB TeJ (KanmwUISIpHbIE SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT
ero o0bEMa, TeMIiepaTypbl, CKOPOCTH IPOLECCa OCTHIBAHUS U HarpeBaHUs
NPy U3JYYEHUU OT 1BETa M3Iy4aromieil (MOrjoIarnieii) MOBEpXHOCTH,
CKOPOCTh MCHApEHMsI BOJbI OT TEMIIEPATypbl KUIAKOCTH M IUIOLIAAU €€
MIOBEPXHOCTH, DJIEKTPU3ALMS TEJI W B3aUMOJCHUCTBUE DIIEKTPUUYECKHUX
3apsiiOoB, B3aMMOJCHMCTBUE TOCTOSHHBIX MarHUTOB, BU3yalu3alus



MAarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB, JIEUCTBUS MArHUTHOTO TIOJIST Ha
MPOBOJJHUK C  TOKOM, CBOWCTBA  DJJICKTPOMArHWTa,  CBOMCTBA
AJIEKTPOJBUTATENSI TIOCTOSSHHOTO TOKAa): (OPMYJIHpPOBATH IMPOBEPSIEMBIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
OMMKCHIBATH XOJI ONBITA U (POPMYIIUPOBATH BHIBOJBL;

®BBLINIOJIHATH MPAMBIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEIIBHON BIAXHOCTH
BO31yXa, CHWJIbI TOKAa, HANPSIKECHHUS C MCIOJIb30BAHUEM aAHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3WYECKUX BEIMYWH, CPABHUBATH PE3YJIbTATHI
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;

®[IPOBOJIUTh HCCIIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKOW BETUYUHBI OT
JPYro C  UCIHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTH
COIIPOTUBIICHUS MPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAJA IONEPEYHOIO
CEUYCHHUS U yIECIBHOIO COMPOTUBIICHUS BEILIECTBA ITPOBOIHUKA, CUJIbI TOKA,
UIYyHIEr0o 4Yepe3 MNPOBOAHUK, OT HANPSDKEHHST HA MOPOBOJHUKE,
HCCIIEIOBAHUE IIOCIIENOBATEIIBHOTO M NApajuIeIbHOIO  COECAUHEHHUU
MIPOBOJIHUKOB): TIJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHUs, CJIeAys MPEeIOKCHHOMY IUIaHy, (PUKCHPOBATH
pe3yJbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOuui U rpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHUS,

®[IPOBOJIUTh KOCBEHHbIC U3MEpeHUss (U3MYECKUX BEIWYUH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIHOCTh DJIEKTPUYECKOTO TOKA): TJIAHUPOBATh H3MEPEHHUs, COOUpPaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYS MPEITOKEHHOW MHCTPYKLHUHU, U
BBIYUCIISITh 3HAYCHUE BEJIMUUHBI;

®CO0JIIO/IaTh TIpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM
00opy10BaHUEM;

®XapaKTEepPU30BaTh MNPUHIMMBI  JCHCTBUS  HM3YYECHHBIX MPUOOPOB M|
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCAHUS (B TOM YHCIIE:
CHUCTEeMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIETMETP, CYETYUK DICKTPUUECKOW HHEPrUHU, HJIEKTPOOCBETUTEIIHHBIE
puOOPHI, HArPEBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEAOXPAHUTEIN, STIEKTPOMATHUT, SJIEKTPOIBUTATENb TOCTOSIHHOTO TOKA),
WCIIOJIB3YysI 3HAHUS O CBOWCTBAX (PU3UUYECKHX SIBJICHUN U HEOOXOIUMBIC
dbuznyecKre 3aKOHOMEPHOCTH;

®pACIIO3HABATh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIbHbBIC
npuboOpsl O CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KUIAKOCTHBIN
TEPMOMETP, TEPMOC, IMCHUXPOMETP, TUTPOMETP, JABUTraTEIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl JJIEKTPUUYECKUX



Henei ¢ mocjaea0BaTeIbHbIM U MapajuIeIbHBIM COSAMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

®[IPUBOJIUTH MPUMEPHI (HAXOAUTh HH(OPMALINIO O IPUMEPaAX) MPAKTUIECKOTO
UCIIONB30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
obecrieueHuss 0€30macHOCTH MpH  oOOpalleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYKAIOILIEH CpeE;

®OCYUICCTBIIATh MOWCK HHPOpMAIMK  (PU3UYECKOTO  COJEpKaHus B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IYyTEM CpaBHEHUS
JOTIOTHUTEBHBIX ~ UCTOYHUKOB  BBIJACIATH  HHGPOPMAIIMIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

®ICTIOJIH30BaTh IPHU BBHINIOJIHEHUH YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3UUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

eco3/1aBaTh COOCTBEHHbIE NHCHbMEHHbIE M KpaTKHE YCTHBIE COOOIICHMS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COJEpKaHus, B TOM 4YHucCi€ MyOJMYHO MPEACTABIATh PE3YIbTaThl
MPOEKTHOM WJIM HMCCIENOBATENbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

®[IpM BBIMNOJHEHUH YYEOHBIX TPOEKTOB M HCCIENOBaHUN (HU3MUECKUX
IPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICIUThH 32 BBHIMOJTHEHUEM IUTaHA JACHCTBHUMA U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

®lICTIOJB30BAaTh IOHATHA: CHCTEeMa OTCYE€Ta, MaTepuaibHas TOYKa,
TPACKTOPHS, OTHOCHUTEIHLHOCTh MEXaHWYECKOTO ABIMKEHUSA, MedopManus
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TMEperpy3Kku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOTO Telsla, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3Byk U yIbTPa3ByK, JJIEKTPOMArHUTHHIC BOJHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
CHEKTpPbI MCIyCKaHMs U TMOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3IydeHus,
U30TOIIbI, AIEPHAS SHEPTETHKA;



epaznyaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBI>KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JBUXKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOATeIbHOE IBUKECHHE (3aTyXalollue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHUE, OTpaKCHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIoKEHHE OEJIOT0 CBETa B
CIEKTp U CJOXEHUE CHEKTPAIbHBIX I[BETOB, JUCIEPCUSI CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

epacro3HaBaTh MPOSIBIICHHE  HW3YUYCHHBIX  (UBUYECKUX  SIBJICHHM B
OKpYy’)KarolieM Mupe (B TOM uuclie (PU3MYECKUE SIBJICHUS B MPUPO/IE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOJOTMYECKOE NIEUCTBUE BUIUMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
paauoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJHOAKTUBHOE U3ITYyUYCHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IyYEHUN Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

®ONUCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (PU3WYECKUE SIBJICHUS, UCIOJIb3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHMS, CUJia YIPYrOCTHU, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJIHOTO TaJICHUSI, BEC TeJla, HMIIYJbC TeJla, HUMIIYJIbC CHIIBI,
MEXaHH4YecKkass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DJHEPrus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIUsl CXKATOU
NPYKUHBI, KUHETUYECKass DSHEpPrus, IOJIHAs MEXaHUYECKas DSHeprus,
MEepUOJ U YacToTa KojeOaHui, JJIMHA BOJIHBI, TPOMKOCTb 3BYyKa W BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesb MPEJIOMJICHUS CPE/Ibl), MPU ONMHCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMBbIX BEITUYHH,
0o003HaueHUs W €IUHMIBI (U3HUECKUX BEIUYUH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

eXapaKTEepU30BaTh CBOMCTBA TeJ, (U3MUECKUE SBIEHUS U IPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUM, 3aKOH BCEMHUPHOTO TATOTEHUS,



OPUHLIMIT CYNEPHO3UIMN CUJI, MPHUHIMI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
NP SIIEPHBIX PEaKlusax, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

®00BACHATh (hU3MUECKHE MPOIECChl W CBOWMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C ONoOpoid Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (PUBMUECKHUX SIBICHUIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epelaTh pacu€THbIC 3a7aui (OMUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIb3YSl 3aKOHBI M (OPMYJIbl, CBSI3bIBAIOIINE (PU3NUECKUE BEINYUHBIL:
HAa OCHOBE aHaliM3a YCIOBHS 3aJaud 3allMChIBaTh KpPaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE WM W30BITOYHBIC JAHHBIC, BRIOUPATh 3aKOHBI U
(dopMyIibl, HEOOXOAUMBIE JJISl PEILIEHUs, IPOBOJAUTH PAacCU€Thl U OLIEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

®pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TP TMTOMOIIU
($u3MYECKUX METO/OB, HCIONB3yS OMHCAHUE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh NPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U ONIBITOB;

®[IPOBOJIUTH OTBITHI IO HAOJIOICHUIO (DU3UUECKUX SIBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbroTOHa, 3aKOHA COXpaHEHUs
DHEpPruH, 3aBHCHUMOCTh TMEPUOJa KOJIICOaHWH MPYXKUHHOTO MasTHHUKA OT
MaccChl Tpy3a M KECTKOCTH TMPYXUHBI U HE3aBUCUMOCTh OT aMILIUTYIBI
MajblX  KoJieOaHWM,  TMPAMOJIMHEHHOE  pacmpoCTpaHEHUE  CBETa,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3epKalie W CBOMCTB W300pa)KeHHsI MpeaMeTa B coOMparomien
JuH3e, HAOMIOJEeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY W3 HW30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

®IIPOBOANTH MPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX H3MEPEHUH, OmMpenesss
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crmocoba H3MEPEHUs
(M3MepUTENHHOTO MPUOOpPA);

®IIPOBOANTH MCCIEAOBAHME 3aBUCUMOCTEH  (PU3MUECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
Ipy PaBHOYCKOPEHHOM [IBJKEHMM O€3 HauyajJbHOM CKOpPOCTH, Mepuoaa



KoJe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTPaK€HUs CBETa OT yIJla MAaJeHUs U yIjla MpeIoMJIEHUs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHOM  3aBUCHUMOCTH
bu3nUecKkux BETUYMH B BHUAEC TaONMIl U TpadUKOB, JIeJaTh BBIBOJbI MO
pe3yNbTaTaM HCCIIEIOBAHUS;

®IIPOBOANTh KOCBEHHBIE U3MEpEeHHs] (DU3MUECKUX BENUYUH (CpeaHss
CKOPOCTb M YCKOPEHHE Tejla IpU PABHOYCKOPEHHOM JIBHOKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUsI CKOJBXEHUS, MEXaHHueckas paboTa M MOUIHOCTb, 4acToTa H
nepuos KojeOaHuM MAaTeMaTUYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparolmed JIMH3bI, PAaJAUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHUS, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITNOJHATh U3MEPEHUS, CIENysl NPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUI;

eC00JII0IaTh IIpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000Opy1I0BaHUEM;

epaziMyaTh OCHOBHBIE€ TMPU3HAKKM M3YYEHHBIX (DUIUYECKUX MOJEINICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPJOE TENIO, TOUYEUHBIH HCTOUHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJElbh aroMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SJIpa;

eXapaKTepU30BaTh MPHUHIMIBI  JIEHCTBUS  W3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM YHUCIHE:
CHOUAOMETP, JATYMKU TOJIOKEHHS, PACCTOSHUSI U YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOIN, JO3UMETP, KaMmepa BuiabCOHA), HCHONB3YysS 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

®ICIIOJIb30BAaTh CXEMBbI M CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pPELICHUH Y4eOHO-NIPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;

® [IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIUIO O TPUMEPAX ) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUUA B TOBCEJHEBHOM JKM3HU JId
obecrnieueHuss 0e30macHOCTH MpH  oOpalleHud ¢ nOpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPY’KAIOILIEH CpEE;



®OCYUIECTBJIATh TNOUCK HH(pOpMamuu  (HU3UUECKOTO  COJEpKaHUA B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTPEeNICHUs] JOCTOBEPHOCTH TMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIBbHBIX UCTOYHUKOB;

®ICII0JIb30BATh IIPHU BBIIIOJHEHUU YYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

eco3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOJIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TPaMOTHO  MCIOJIb30BAaThb  WU3YYEHHBIN
NOHATUUHBIN anmapaT K3y4yaeMoro paszjena (U3HKM U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabHbl IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThI
pecypchl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
bubmuorexa [JOK
1.1 o - 2
HI3HKa - HayKa O npHpose https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
FISHHCCIHE BETHHAMHBL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAY4HbI METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeleHHS O CTPOEHHUH BellecTBA
bu6mmoreka [JOK
2.1 1
CTpoenne periectsa https://m.eds00.ru/7f416194
99 JIBr>kKeHMe U B3aMMOJICHCTBHE YaCTHI] 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPEraTHbIC COCTOAMMA BetlecTsa https://m.edsoo.ru/7f416194
Wroro no pazueny )
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHndeckoe IBUKEHUE 3 bubmmorexa [TOK

https://m.edsoo0.ru/7f416194
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bu6mmoreka [IOK
32 HHepuus, Macca, IwoTHOCT 4 ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bupt cunt 14 2 https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlarerite XuAKocTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso00.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [JOK
51 Pabora i momEoCTS 3 ! https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 TpocThie MEXaHH3MEI > . https://m.edso00.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 exafureckat SHepr https://m.edso0.ru/7f416194
Wroro no pazueny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12
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8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Kontpoabnubie | Ipakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pa3nen 1. TeruioBble siBjieHUs
bubmuorexa [JOK
11 CtpoeHue u cBOWCTBA BeLIECTBA 7 https://m.edsoo.ru/7f4181c
€
bubmuorexa [JOK
1.2 TenuioBbIe MpoLIECCHI 21 1 5 https://m.edsoo.ru/7f4181c
€
Hroro o pasneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpuIecKue 3apspl. 3apsHKCHHBIE Tela bubmorexa [JOK
2.1 p . p - 24P 7 1 https://m.edsoo.ru/7f4181c
U UX B3aMMOJICHCTBHE o
bu6mmoreka [JOK
2.2 [ToCTOSTHHBIN IMEKTPUICCKUI TOK 20 1 7 https://m.edsoo.ru/7f4181c
€
bu6mmorexa [IOK
2.3 MarHuTtHbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c
€
bu6mmoreka [IOK
2.4 DNEeKTpOMarHuTHas HHAYKIHS 4 https://m.edsoo.ru/7f4181c
€
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Hroro no pazaeny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Kontpoannbie | IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJIeHUS
MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro bubnmorexa [IOK
1.1 10 1 https://m.edsoo.ru/7f41ada
ONHUCaHUs 5
bubmuorexa [JOK
1.2 B3aunmopeiicTBre e 20 1 3 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHCHUS 10 3 https://m.edsoo.ru/7f41ada
6
Hroro o pasneny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [JOK
2.1 MexaHn4ecKHre Koueoanus 7 3 https://m.edsoo.ru/7f41a4a
6
bu6mmorexa [IOK
2.2 MexaHn4ecKue BOJHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada
6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DJIEKTPOMArHUTHOE MOJIE U 6 2 bubnmoreka [JOK
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QJICKTPOMArduTHBIC BOJIHBI

https://m.edsoo.ru/7f41a4a
6

Htoro mo pazneny 6
Paszgen 4. CBeToBbIe ABJICHUA
bu6mmoreka [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [IOK
4.2 JIun3bel U onTryeckue TpudOpPHI 6 https://m.edsoo.ru/7f41ada
6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41ada
6
Wroro no pazneny 15
Pa3nes S. KBanToBBIC SIBICHHA
bu6mmoreka [IOK
5.1 Hcnyckanue 1 NOTJIOLIEHHE CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4a
6
bu6mmorexa [IOK
5.2 CrtpoeHune aTOMHOTO sipa 6 https://m.edsoo.ru/7f41ada
6
bu6mmorexa [IOK
5.3 SAnepHble peakuuu 7 https://m.edsoo.ru/7f41ada
6
Hroro no paszneny 17

Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb



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

[ToBTOpeHue n 0000IIEHNE CONEPIKAHUS

bu6mmoreka [IOK

6.1 9 2 https://m.edsoo.ru/7f41a4a
Kypca ¢usuku 3a 7-9 xnacc 6
Htoro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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