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denepanbhas paboyas mnporpamma 1o ydeOHOMY mpeaMery «Dusmka» (0a30BbI ypoBeHB) (IpeaMeTHas o0yacTh «EcCTecTBEHHO-Hay4HBIC
npeAMEThI») (Jajiee COOTBETCTBEHHO — IMporpamma 1o (usuke, (pu3MKa) BKIIOYACT IMOSCHUTEIBHYIO 3alUCKY, COACpXKAaHUE OOY4YCHUSs, IUIAHUPYEeMbIe
pe3ynbTaThl OCBOCHUS MPOTpamMMbl 10 (hU3MKE, TEeMATHUECKOE TNTAHUPOBAHUE.

MHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABICHA HA OCHOBE IOJIOKEHHH M TPeOOBAaHUH K pe3yabTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOM 0Opa3oBaTenbHON mporpammsl, npeacraBieHHbIX B PI'OC OO0, a Takxke ¢ yu€roMm (enepanbHON pabodei mporpaMMel
Bocnutanus u KoHnenuu npernogaBanus yaeOHOTo npeamera «Du3nkay.

Conepxanne pOrpamMMBbl mo  ¢usmke HaIpaBJIeHO Ha  (OPMHUPOBAHUE ECTECTBEHHOHAYYHON I'PAMOTHOCTH OOYJaIOIIMXCS H
OpTraHu3alvIo0 M3YydeHUs (PU3WKHM Ha JEATeNPHOCTHON ocHOBe. B mporpamme mo ¢u3nWKe YJIUTHIBAIOTCS BO3MOKHOCTH yU4E€OHOTO TIpeaMera B
peammzanuu  TpedboBanuid PI'OC OOO K mMIaHUPYEMbIM JUYHOCTHBIM U METANpEeJIMETHBIM pe3ylbTaTaM OOY4eHHs, a TaKKe MEXKIIpPEJIMETHBIE
CBSI3M €CTECTBEHHOHAYJYHBIX Y4eOHBIX MPEIMETOB Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs.

[Mporpamma 1o (u3uke ycTaHaBIMBAeT paclpeleiicHne y4eOHOro MaTepuasna o rogaM oOydeHus (MO Kiaccam), HpejajiaraeT MNPUMEpPHYI0
MOCJIEIOBATEILHOCTh H3yUeHHsI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS IMPEIMETHOTO COJCP)KAaHUS W yIETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroniXcsl.

[Iporpamma no ¢usuke pazpaboTaHa C IeJIbI0 OKa3aHUs METOANYECKON MOMOIIM YUUTENIO B CO3JaHUU pabodel mporpaMmsl 110 y4eOHOMY IPEAMETY.

@dusuka SABISIETCS CHUCTEMOOOPA3YIOMIMM JUIi €CTECTBEHHOHAYYHBIX yYEOHBIX IMPEJMETOB, MOCKONBKY (DM3MUYECKHe 3aKOHBI JIe)KaT B OCHOBE
MPOIIECCOB U SIBJICHUH, N3y9aeMbIX XHUMHUEH, OWOJIOTHEH, acTpOHOMHEH W (Qu3nyeckor reorpadueii, BHOCUT BKJIaJ B E€CTECTBCHHOHAYYHYIO KapTUHY
MHUpa, IperocTaBilseT HauOojee sCHble OOpa3libl MPUMEHEHUs HAaydHOTO METOAa IO3HaHMs, TO €CThb CHoco0a MONYy4eHHs JOCTOBEPHBIX 3HAHUN
0 MUpE.

Omna w3 riaBHBIX 3a1ad  (U3MYECKOTO o0O0pa3oBaHMsI B CTPYKType oOOIIero o0pa3oBaHus COCTOUT B ((OPMHUPOBAHUHN €CTECTBEHHOHAYTHOU
I'PaMOTHOCTH U UHTEpEca K HayKe y 00 yJaroIIuXcsl.

W3yyenue ¢u3uku Ha 6a30BOM YpOBHE IPEAINOJIAraeT OBJAJCHUE CIIEAYIOIIMMU KOMIETEHTHOCTSIMHU, XapaKTEePU3YIOIUMHU €CTECTBEHHOHAYYH YIO
I'PaMOTHOCTb:

Hay4HO OOBACHATH SIBJICHMUS,

OLIEHUBATh U IIOHUMATh OCOOEHHOCTH HAYy4YHOI'O UCCIEJOBaHUSA; HHTEPIPETUPOBATH JTAaHHBbIE u UCIOJIb30BATh Hay4HbIe

JI0Ka3aTeJIbCTBA JUIsl [IOJYy4E€HUS BBIBOJIOBY.



Lenu u3ydeHust QUMK Ha YpOBHE OCHOBHOTO 00miero oOpazoBaHus omnpenaeneHsl B KoHuenmuu mnpenogaBaHust ydeOHoro mnpeaMera «®dusnka» B
00pazoBaTeIbHBIX OPraHU3AMIX Poccuiickoit ®denepannu, pean3yomux OCHOBHBIE o0mieobpa3oBaresbHbIC
UIIPOTPAMMBI, YIBEPKIAEHHON peuieHueM Kosmernn MunucrepcrBa npocBenienust Poccuiickoit denepanyu (mpotokos ot 3
nexabps 2019 r. Ne [TK4BH).

Lenun u3ydenus: GU3MKM:

npuoOpeTeHre HWHTepeca M CTpPEeMIICHHS OOydJalomMXcs K HAyYHOMY H3YYCHHUIO MPHUPOJBI, Pa3BUTHE WX MHTEIUICKTYAJIBHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE TIPEICTABICHUWI O HAaydyHOM METOJIe TMO3HAHUS U (POPMUPOBAHHE HCCIEAOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIINM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ylbTara M3YdeHHS OCHOB CTPOCHHS MaTepHd U (yHJaMEHTAJIbHBIX 3aKOHOB (DU3HKH,

dbopMHupoBaHHE TpEACTaBICHUH 0o pomu  (u3MKM I pa3BUTHS  JAPYIHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABICHUNH O BO3MOXKHBIX cdepax Oyaymer mpodeccuoHaTbHON AESITEIBHOCTH, CBS3aHHOM C (PU3MKOM, MOATOTOBKA K
TanbHEUIIEMy O0YIEHHUIO B ATOM HaIPaBJICHUH.

JlocTrxeHne 3THX LieJe mporpammsel o (U3MKE HAa YpOBHE OCHOBHOI'O OO0IIero oOpa3oBaHHs 00ecreunBaeTcs PEelIEeHUEM CIEAYIOMINX 3a/au:

npuoOpeTeHre 3HaHWK O JWCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX, DJICKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHme YMEHHH OIHCHIBATh U OOBACHATH du3nveckne SIBJICHUS C MCTIOJIb30BAHNEM TIOY4SHHBIX 3HAHHWIA;

OCBOCHHE METOJIOB PEIICHHs MPOCTEHITNX PacU€THBIX 3a/la4 C UCIIOIb30BaHHEM (PU3MUECKUX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPHEHTHPOBAHHBIX
3ajay;

pa3BUTHE YMEHUH HAOIMIONATh NTPHUPOAHBIC SIBIICHHWS W BBITIOJNHATH OIBITHL, JJA0OPaTOpHBIE PAaOOTBI M AKCHEPHUMEHTAIBHBIC HCCIEOBaHUS
C HCIIOJIb30BaHUEM H3MEPUTEIbHBIX TPHUOOPOB,;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpManuend (HU3MIECKOTO COACP)KaHMs, BKIOYas MHPOPMAIIUIO O COBPEMEHHBIX JIOCTIDKCHHSX  (DU3UKH,
aHaJIM3 U KPUTUYECKOE OIlCHHBaHHE WH(OpMaIy;

3HAKOMCTBO €O cdepamMu NpodeCCUOHATBHON JIEATEIbHOCTH, CBS3aHHBIMU C (PU3MKOW, W COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAHHBIMU
Ha JIOCTHXKEHUAX PU3NYECKOU HAYKU.

Ha wusydyenwe ¢usuku (0a3oBbIii YpOBEHb) Ha YpOBHE OCHOBHOTO o00Imero obpasoBanus orBoautcs 238 dyacoB: B 7 Kiacce — 68
yacoB (2 waca B Hezeno), B 8 kiacce — 68 yacos (2 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B Hezelio).
[Ipeanaraemsiii B mporpamMmme 1o GU3UKe MepeveHb JabopaTOPHBIX PadOT U OTIBITOB HOCUT PEKOMEHIATEIIbHBIN XapaKkTep, YIUTEIb Jenaer

BBIOOD IPOBeIeHUS Ta00PATOPHBIX PabOT M ONBITOB C YYETOM HMHAWBHUYaJbHBIX OCOOCHHOCTEH OOyJarOmMXCs, CHUCKA AKCHEPUMEHTAIbHBIX
3aJlaHul, TMpeIaraeMblXx B paMKax OCHOBHOI'O FOCYIapCTBEHHOI'O SK3aMeEHa Mo (QU3HUKe.



COJEPXAHUE OBYUYEHUSA

7 KUIIACC
Pa3nen 1. ®usuka u e€ posib B NO3HAHMHU OKPY:KaK0Iero Mupa
®uszuka — Hayka O npupoxae. SBneHus npuponabl. PU3NUECKUE SABICHUS: MEXaHWYECKHE, TEIUIOBBIE, MIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE.
®dwusnueckue BeanunHbl. M3mepenne puznyecknx Benmund. Ousmueckue npudopsl. [lorpemHocts uamepennii MexxryHapoHas CHCTEMa eINHUILL.
Kax ¢uzuka u  Japyrue €CTECTBEHHBIE HayKH U3y4aroT IPUPOAY. EcrecTBeHHOHAYYHBIN METOJ MTO3HAHHUS:

Ha6J'IIO)IeHI/Ie, IIOCTaHOBKA HAYYHOT'O BOITIPOCA, BBIABUKCHUE T'MIIOTE3, SKCIICPUMCEHT I10 IIPOBECPKE I'MITOTES, o0BsICcHEHNE Ha6J'IIO}laCMOFO sBiienns. Onucanue
(u3NYECKUX SBJIECHUHN C IOMOIIbIO MOJIENEH.

Ilemoncmpayuu
MexaHndecKkue, TEMIOBbIe, MIEKTPUYECKHEe, MarHUTHBIE, CBETOBBIC sBJICHHS. Du3nueckue mpruOopsl U IPOIeaypa MPSMbIX H3MEPEHUN aHAIOTOBBIM 1
UG poBEIM

prudopoM.

JlabopamopHvie pabomwi u onvimwl

Omnpenenenne 1EeHbI IEJICHUS IIKaIbl U3MEPUTEILHOTO TTpudopa. I3Mepenne pacCTosIHUIA.

N3mepenne o0bpEMa )xuaKoCcT U TBEpAOTO Tena. OnpeneneHne pa3MepoB MaJbIX TEJ.

N3mepenne TemriepaTyphsl NMPU TIOMOIIM JKHAKOCTHOTO TEPMOMETpa M JaTYMKa TeMIIEPaTyphl.

[IpoBenenne ucciaenoBaHus MO MPOBEPKE TUIOTE3BI: JAIBHOCTh TOJETA MIAPHKA, MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIe, YeM OOJIbIIE BHICOTA
mycKa.

Pa3nen 2. [lepBoHauyajibHbIe CBeIEHNUsI O CTPOEHUH BelllecTBA

CtpoeHune BemiecTBa: aTOMbl U MOJIEKYJbBI, UX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIECTBA.

JIBmwxenue vactuil BemiecTBa. CBsA3b CKOPOCTHU JBM)KCHHS YacTHUIl ¢ Temrieparypoid. bpoynoBckoe apmxenue, muddysus. BzaumoaeicTBue yacTuiy
BEIIECTBA: MPUTHKEHUE M OTTAJIKUBAHHUE.

ArperatHpie COCTOSIHHSI BEIECTBA: CTPOCHHE TIa30B, JKHIKOCTEH W TBEPABIX (KPUCTAUIMYECKUX) Teld. B3aMMOCBS3b MEXIy CBOWCTBAMH
BEIIECTB B pa3HBIX arperaTHBIX COCTOSHUSAX M HMX aTOMHOMOJEKYISPHBIM cTpoeHHeM. (OCOOCHHOCTH arperaTHbhIX COCTOSHUMN BO/IBI.
Jlemoncmpayuu

Habmonenue Opoynosckoro neuxenus. Habmonenue nuddysuu.

Habnionenue sBneHuil, OOBIACHAIOMIMXCA TNPUTHKEHHEM WIA OTTaJKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvle pabomwl u onvimol
OneHka quaMeTpa aToMa METOZIOM psIoB (¢ Ucrosib3oBaHueM (otorpaduit). OnbITel MO HAOIIOAEHUIO TEIIOBOI'O PACIIMPEHHUS T'a30B.

OnbITEI IO O6Hapy>KeHI/IIO JIEVCTBUS CUIT MOJICKYJIAPHOI'O IPUTAXKCHUS.

Pasnen 3. /IBuikeHne U B3auMojelicTBHe TeJl



Mexanuueckoe IBUKeHUE. PaBHOMepHOE U HepaBHOMEpHOE ABMKeHUE. CkopocTh. CpeaHsisi CKOPOCTh IPU HEPAaBHOMEPHOM JBHKEHUH. Pacu€r myru u
BPEMEHHU JBIDKEHMS. fIBIIeHHE MHEpUMU. 3aKOH MHepUMU. B3auMonelicTBue Tell Kak NPUYMHA U3MEHEHUS CKOPOCTH JIBMJKEHHMs Tell. Macca Kak Mepa
MHEepTHOCTH Tena. IImoTHOCTh BemiecTsa.
CBs3b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €IMHUIIE 00bEMA BElIecTBa.

Cuna xak xapakTepucTHKa B3aumozeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOLIBI0 JTUHAMOMETpa. SIBieHHEe TATOTEHUs
u cuia Tshkectu. Cuila TSHKECTH Ha Jpyrux miaHerax. Bec tena. HeBecomocts. CrokeHue cuil, HalpaBJIeHHBIX IO OJHOM mpsiMoi. PaBHOzelcTByrommas
cwi. Cuna TpeHus. TpeHue CKOJIbXEHHUS M TpeHHe NOoKos. TpeHue B Ipupoje U TEXHUKE.
Jlemoncmpayuu

HabmroneHne MexaHnuecKkoro JBMKEHHs Tena. Mi3MepeHne ckopocTH npsiMoJauHeHoro apkenus. Habmronenue

SIBJICHUSI THEPLIUH.

HaGmronenne u3ameHeHus: CKOPOCTH MpH B3auMoencTerun Tenn. CpaBHEHHE Macce 10 B3aUMO/IEHCTBUIO TEll.

CrnoxeHue cuJl, HalpaBJICHHBIX 110 OJTHOM MPSMOM.

JlabopamopHvie pabomwi u onvimwl
Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JBIKEHHs (IIAPHKA B MKHIKOCTH, MOJCIH JIEKTPHUSCKOTO aBTOMOOHIIS U TaK Jajee).
Omnpenenenue cpeHEN CKOPOCTH CKOJILKEHUST OpyCKa WM IIaprKa 10 HAKIOHHOW TUTOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TEIa.
OMnbITHI, IEMOHCTPHPYIOIIME 3aBUCHMOCTh pacTshkeHus (nedopMaiini) IpyKHHBI OT MPHI0KEHHON CHITBI.
OmnBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIBKEHHS OT Beca Tella M XapaKTepa COMPUKACAIONIIXCS IIOBEPXHOCTEH.

Pa3nen 4. /laBjienue TBEPABIX TeJl, KUIKOCTEl U ra3oB

Hanenne. CriocoObl YMEHBIICHHWS W YBEIWYEHUs HaBjicHHs. JlaBneHue rasa. 3aBUCMMOCTH JaBJICHUS Ta3a oT 00bEMa, Temreparypsl. [lepenava
JABJIEHUS TBEPIABIMU TE€JIAMHU, JKUJIKOCTAMM M razamu. 3akoH [lackamsa. [lHeBmatnueckue MamuHbl. 3aBUCHUMOCTh JABJICHUSI JKUJIKOCTH OT
ryounsl.  ['mapocratuueckuil  mapanokc. CooOmiarommuecs cocynsl. [ 'uapaBnnueckue MexaHu3Mbl.

Atmochepa 3emsm u  atMocdepHOoe aaBiieHHe. [IpuyMHBI  CylecTBOBaHMS BO3NYMIHOW 00ojouku 3emumn. Omnbitr  Toppuuerin.
W3mepenne  armocdepHOro napieHusl. 3aBUCHUMOCTh aTMOC(EpPHOro JaBleHHs OT BBICOTHI HaJl ypoBHeM Mops. [Ipubopsl s uzMepeHus
aTMoc(epHOro J1aBJiIeHUS.

JleficTBHE OKMIKOCTH M Ta3a Ha MOIPYKEHHOE B HUX Tejo. BeltankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBaHue Tell.
BosnyxomnnaBanue.
Jlemoncmpayuu

3aBHCHMOCThH JaBIICHUS rasza oT Temreparypsl. [lepenaua gaBnenus KuAKOCThIO U ra3oM. CoolIaronuecs

COCY/BI.

I'mapaBnuyeckuit mpecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHIBI OT 00BEMA MOTPYKEHHOW YACTH Tela W INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VcnoBue mnnaBaHMS TeN. IUJIaBAHUE WJIM TIOTPY)KEHHME Tel B 3aBUCHMOCTH OT COOTHOUIEHMS MJIOTHOCTEH Tesa U KUIAKOCTH.



Jlabopamopnule pabomwl u onvimoi

HccnepoBanue 3aBUCUMOCTM Beca Tela B BOAE OT 00bEMa MNOrpyKEHHOM B )KMJIKOCTh YAaCTH TEJA.

OmnpeneneHue BBITAIKUBAIOMIEH CUIIbI, JACUCTBYIOIIEW Ha TEJIO, HNOTPYKEHHOE B )KUIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKABAIOIIECH CHJIbL, JCUCTBYIOIIEM Ha TEJO B KUIAKOCTH, OT MACChl TEJa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha TEJIO B )KUJIKOCTH, OT 00BbEMA NOrPYKEHHOM B KUJKOCTb YaCTH
TeJa ¥ OT IUIOTHOCTH YKUJIKOCTH.

KonctpynpoBanue apeoMmerpa WJIM KOHCTPYMPOBAHUE JIOJKH U OINPENCIICHHE €€ IPY30M0IbEMHOCTH.
Pa3nen 5. PaGora n MmomHocTh. JHeprust Mexannyeckast pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIuar, 010K, HaKJIOHHAs MI0cKocTh. [IpaBuiio paBHOBecus peluara. [IpuMeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3osotoe mpaBuio» mexanuku. KI1/I mpocTeix Mmexanu3moB. IIpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprusi. Kunerndeckas 1 noteHuuaibHas sHeprus. [IpeBpaiienre o1HOro Buia MeXxaHu4eCKoi S HEPT U B APYroi. 3aKOH COXpaHEHU S
SHEPIrUH B MEXAHUKE.
Ilemoncmpayuu

[Ipumepsl MPOCTHIX MEXaHNU3MOB.

JlabopamopHvie pabomwi u onvimol
Ompenenenne pabOTHl CWJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHWU TeJa MO TOPU30HTAILHOM TOBEPXHOCTH.
HccnenoBanne ycioBuil paBHOBECHSI phlyara.
M3mepenue KII/] HakTOHHOM MIOCKOCTH.
M3ydyeHne 3akoHa COXpaHEHUSI MEXaHHUYECKOW SHEPTHH.

8 KJIACC
Pasgen 6. TensioBble sABJICHUA

OCHOBHBIE TIOJIOKEHUSI MOJICKYISIPHOKHHETHUECKOW TEOPHH CTPOCHHS BelecTBa. Macca 1 pa3Mepbl aTOMOB M MOJIEKYIT. OTBITHI, ITOITBEPIKIAIOIIIHAE
OCHOBHBIE ITOJIOKEHHS MOJIEKYJITIPHOKUHETHYECKON TEOPHH.

Mopenu TBEPOTO, JKUIKOTO U Ta3000pa3HOro COCTOSIHUI BemiecTBa.  Kpucrammueckue u amopdHbIe Tena.
OObsicHeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPIBIX TEl HA OCHOBE MOJOKEHHI MOJIEKYIIPHOKUHETHYECKONW Teopun. CMauMBaHUe M KaMWUISPHBIS
siBIeHUs. TerioBoe pacIMpeHue U CKaTHe.

Temmeparypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMKEHUS 4acTull. BHyrpenHsis sHeprus. CrnocoObl H3MEHEHHUS BHYTpPEHHEH
SHEPrUM: TEIJIoNepeaaya U COBEPIICHHE paboTHL

Buas! Tenonepeaun: TemIONPOBOAHOCTh, KOHBEKIIMS, U3TyYCHHE.

KonmuecTtBo TernoTel. YaenbHas TEIJIOEMKOCTh  BelIecTBAa.  TemIooOMEH | TeMJIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOro OayiaHca.
[InaBrnenue M OTBEpJCBAaHME KPUCTAUTMUECKUX BEIIECTB. YelbHas TerioTa IaBieHus. [lapooOpasoBanue u koHaeHcanus. Mcnapenue. Kumnenue.
VnenbHas TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHHS OT aTMOC(HEPHOTO AaBICHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y IelbHAas TEII0Ta CrOPaHUSL.



[MpuanmE padoTh! TermoBsix Asurareneii KI1J[ TemmoBoro apurarens. TerioBble IBUTATENU U 3aIIUTa OKPYKAIOMIEH Cpe/Ibl.
3aKOoH COXpaHEHHS U MPEBPAIECHUS YHEPTUU B TEIIOBBIX IIPOIIECCaX.

Jlemoncmpayuu
HaGnronenue 6poyHoBckoro apmwkeHus. Habmonenue nuddysun.
HaOnronenue sBneHnii CMaunBaHusI ¥ KallWJUIAPHBIX siBJICHNH. Habmogenue TerioBoro pacmmpeHust Tedl.
W3menenue [naBineHuss rasa IpU W3MEHEHHH OOBEMA M HArpeBaHUM WJIM OXJIAXKJIECHUU.
[IpaBuna nzmepenus remmeparypsl. Buasl Tenonepenayu.
Oxma)xieHe Mpu COBEPILIEHUU PaOOTHI.
HarpeBanue mnpu coBepuieHuu paboThl BHEMHUMHU cuiaMd. CpaBHEHHE TEIJIOEMKOCTEM pas3iIMUYHBIX BEIECTB.
HaGnronenue kunenus.
Habmronenue noctosHCTBa TeMIepaTypbl Ipy MIaBJICHUU.
Mopenu TennoBbIX ABUTaTEIeH.

JlabopamopHvie pabomwi u onvimwl

OnBITH IO OOHAPYKCHHIO JCHCTBHSI CHIT MOJICKYJISPHOTO MPUTSKEHUS. OTBITHI 10 BBIPAIIMBAHUIO KPUCTAIUIOB MIOBAPSHHOM COJIM WIIH

caxapa.

OnbITHl 0 HAOTIOJCHHUIO TEIIOBOTO PACHIUPEHUS Ta30B, XKHUAKOCTEH W TBEPHABIX TEI.

Omnpenenenue TaBieHUs BO3Iyxa B 0aJUIOHE HITIPUIIA.

OnbITH, JEMOHCTPUPYIOIIME 3aBUCHMOCTH JABIICHHS BO3[yXa OT €ro o0b&éMa W HarpeBaHWS WA OXJIAXKIICHHS.

[lpoBepka THMOTE3bl JIMHEHHOH 3aBUCHMOCTH JUIMHBI CTOJOMKA JKUAKOCTH B TEPMOMETPUYECKON TPYOKE OT TEMIIEpaTypHl.

HaGnronenne n3MeHeHUsl BHYTPEHHEH SHEPTUU Tella B pe3ysIbTaTe TeIuionepeaadn 1 paboThl BHEITHUX CHIL.

HccnenoBanue siBieHHS TEIJIOOOMEHA IMPH CMENIMBAHHU XOJIOJHOW M TOPSYEH BOJBI.

OmnpenerneHne KONMMYECTBAa TEIJIOTHI, IMOJYYEHHOTO BOJOH MpH TEIIO0OMEHE ¢ HArpeThIM METAUTMYCCKUM IIHIHHIPOM.

Omnpenenenue yaelbHOW TEIIIOEMKOCTH BemlecTBa. MccnemoBanue mporecca ucnapeHus.  OnpezeneHue

OTHOCHTEJILHOW BIQKHOCTH BO3/yxa. OnpesieNieHne yneabHON TEeIIOThI TUIABJICHUS JIb/IA.
Pa3nen 7. DjeKTpruyecKue 1 MATHUTHBIE SIBJICHUSI

Onexktpusarms  Ted.  JIBa  poma  3JEKTPUYECKHX  3apsAaoB.  BsaumojeiicTBue 3apspkeHHBIX Tel. 3akoH Kymona (3aBHCHMOCTH CHIIBI
B3aMMOICHCTBHS 3aPSKCHHBIX TEJI OT BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXK]Ty TEJIaMH).

DNEKTPUYECKOe nosie.  Hampsx€HHOCTh INEKTPUIECKOTO noss.  [IpUHOMO — CYNEPHO3MIMK  JJIEKTPUYECKMX — moyiei  (Ha
Ka4eCTBEHHOM YPOBHE).

Hocutenn osnekTpudeckux  3apsaoB. DJIeMEHTapHbIM  snekTpuueckuid  3apsan. Ctpoenue aroma. [IpoBOAHHMKM W TUDIEKTPUKH. 3aKOH
COXpaHEHUS JJIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKUI TOK. YCIIOBHS CYIIECTBOBAHMS JEKTPUYECKOTO TOKA. VICTOUHWMKM MOCTOSITHHOTO  TOKa.  JIeHCTBHSL — AIEKTPHUYECKOro  TOKa
(TeruoBoe, XMMHYECKOE, MAarHUTHOE). DJICKTPUUCCKUI TOK B )KHIKOCTAX U Ta3ax.

OnexTtpudeckas 1enb. Cuna Toka. DIeKkTpuueckoe HampspkeHue. CompoTHBICHHE MPOBOJHUKA. YETbHOE COMPOTHBICHHE BEIIECTBA. 3aKOH
Oma st ydactka uenu. [locienoBarensHoe U mapaiieIbHOE COSTUHEHHE TPOBOIHUKOB.

PaGoTa 1 MOITHOCTH 27EeKTpUYeCcKoro Toka. 3akoH Jxxoymsa—JIenna. DnekTpruueckre 1enu U NoTpeOuTeNu dMeKTpuueckoit suepruu B ObiTy. KopoTkoe



3aMBbIKaHUE.
[TocTosinable MarHuThl. B3auMoJeHCTBHME TOCTOSIHHBIX MarHuToB. MaruuTtHoe noje. MaruutHoe mosie 3eMJM U €ro 3HauyeHue sl JKU3HU
Ha 3emue. OnbIT Dpcrena.
MarsuTHOE 10JIe BJIEKTPUYECKOro TOKa. IIpruMeHeHHe IEKTPOMAarHUTOB B TEXHUKE. [[efiCTBHE MAarHUTHOIO IIOJISL HA NPOBOJHUK C TOKOM.
DNEeKTpOoABUIaTENb MOCTOSHHOIO TOKA. Vcnoyib30BaHKe AJIEKTPOIBUTATENCH B TEXHUUECKUX YCTPONCTBAX U HAa TPaHCIIOPTE.
Onbitet  ®apanes. SBnenue smekrpomMarHuTHOW uWHAYKIMH. [IpaBunmo Jlenna. DnexrporeHeparop. CrnocoObl MOTYy4EHUS SIEKTPUUYECCKOM
SHEPruM. DJIEKTPOCTAHLUHU Ha BO30OOHOBISIEMBIX HCTOYHUKAX SHEPIHHU.
Jlemoncmpayuu DnekTpusanus Te.
JIBa poJia IIEKTPUYECKUX 3apsI0B U B3aMMOJICHCTBUE 3apsKEHHBIX TeJl. Y CTPOMCTBO U IEHCTBHE JIEKTPOCKOIIA.
DnexTpocTaTuyeckas HHIYKIUS.
3aKOH COXpaHEHHUs MEKTPUUYECKUX 3apsiioB. [IpOBOHUKY U TUIIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUAN IEKTPUYECKOro N0JIs1. FICTOYHHUKHM IOCTOSTHHOTO TOKA.
JlefcTBUSI 2JEKTPUUYECKOTO TOKA. DIEKTPUUECKUM TOK B )KUAKOCTHU. ['a30BbIN pa3psi.
N3mepeHne cuitbl TOKa aMIIEPMETPOM.
N3mepeHne 21eKTpUiecKoro HanpspkeHUs BOJIbTMETPOM. Peoctar m Mara3uH CONpOTUBIICHU.
B3anMoencTerue NoCTOSHHBIX MarHUTOB.
MopenmupoBanue HEBO3MOXKHOCTH pa3/eieHus MOJF0OCOB MarHuTa. MoJeIMpoBaHNE MAarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB.
OmneIT Opcrena.
MarauTHO€ moJie ToKa. INEKTPOMarHur.
JleficTBME MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM. DJIEKTPOJABUraTEIb OCTOSHHOTO TOKA.
HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHOM HHAYKIMU. OnbIiTel Dapajest.
3aBHCHMOCTb HAIPaBJICHUSI MHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUS. DJIEKTPOTr€HEepaTOp NOCTOSHHOIO TOKA.
JlabopamopHvie pabomwi u onvimwl
OnpIThl IO HAOTIOACHUIO AIIEKTPU3AIMH TeJl UHIYKIUEH U MpU CONMPUKOCHOBEeHUHU. MccnenoBanue NecTBH IEKTPHUUECKOTO MOJIs Ha MPOBOIHUKU
u audnekTpuku. COopka U mpoBepka padOThl AIEKTPUUECKOM 1eTH MOCTOSHHOTO TOKA.
N3mepeHue u perynrpoBaHue cUilbl TOKa. MI3MepeHne u peryinupoBaHue HApsKEHUs.
Uccnenosanue 3aBUCUMOCTHU CUJIBI TOKA, 17913%11 (S30) yepes PE3UCTOp, OT CONPOTHUBJICHUS PE3UCTOpPAa W HANPSIKEHUS Ha
pe3ucrope.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  3JIEKTPUYECKOrO  CONPOTHUBJICHUS IPOBOJHMKA OT €ro JUIMHBI, IJIOIAIU IIONIEPEUYHOr0 CEUCHUS U
Marepuana.
[IpoBepka npaBuia CIOKEHHS HANPSHKEHUM MPU MOCIEI0BATEIbHOM COEIMHEHUHU JBYX PE3UCTOPOB.
ITpoBepka mpaBuiIa A CUJIBI TOKA MPHU MapajuIeIbHOM COEIUHEHHUU pe3ucTopoB. OmnpezaeneHue paboThl 3JIEKTPHUECKOro TOKA, UAYLIETO yepes
pesucrop. OnpenencHre MOIHOCTH IEKTPUUECKOTO TOKA, BBIAEIAEMON Ha pe3uctope. MccnenoBanue  3aBUCHMOCTH CHJIBI  TOKa, MJIYIIETO
yepes JaMIIOUKY,
OT HalpsDKEHHUs Ha HEW.
Onpenenenune KIIJI marpesaress.
HccnenoBanre MarHUTHOTO B3aMMOJACHCTBUS TOCTOSIHHBIX MAarHUTOB.
M3ygyeHne MarHUTHOTO TMOJIS TOCTOSHHBIX MArHUTOB TpPU HX OOBEIMHEHUU U pPa3JICJICHUU.



HccnenoBanue NeHCTBUS 3JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

OnpIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb CWJIBI B3aMMOJAEMCTBUSA KaTYLIKHU C TOKOM UM MarHuTa OT CHJIbI TOKA M HAIIpaBJIEHUS TOKA B KaTYILIKE.
W3yuenue neicTBUs MarHUTHOTO I0JI1 HA IPOBOJHUK ¢ TOKOM. KOHCTpyHpoBaHME U M3ydeHHE pabOThI 3JIEKTPOIBUTATES.

N3mepenne KIII a5eKTpoaBUTraTeIbHON YCTaHOBKH.

OnbITHI IO MCCIEIOBAHUIO SBJICHUS IEKTPOMArHUTHOW MHIYKLIMH: UCCIIEOBAaHNE N3MEHEHUI 3HaYEHUsI U HAIIPaBJIEHUs UHIYKIIHOHHOIO TOKA.

9 KJIACC
Pasznen 8. Mexanuueckue siBJICHUS

MexaHI/ILIeCKOG JIBUXKCHUC. MaTepHam,Ha;I TOYKaA. CI/ICTeMa OTCqéTa. OTHOCI/ITCJ'II)HOCTL MCEXAaHNUYCCKOI'O JABUXXCHUA.
PaBHOMepHOE NnpsIMOJIMHEIHOE ABIKeHne. HepaBHOMepHOe mpsiMOJMHEHOe nBWkeHue. CpenHsis W MIHOBEHHas CKOPOCTb Tela MpU

HEPaBHOMEPHOM JIBUKCHHH.

VYckopenne. PaBHOoyckopeHHOE mpsiMoiuHelHOe aBmkeHne. CBoboaHoe manenue. Onbitel [Nammmest.

PaBHOMepHOE OBmwkeHHEe 1O OKpykHocTH. Ilepuog wu  uactora oOpamienus. JluneitHas u yriosas ckopoctu. LleHTpocTpemuTensHOe
YCKOpEHHUE.

IlepBriii 3axkoH Herorona. Bropoi 3axkoH Herorona. Tpermit 3akoH Hprotona. [IpuHImn cynepnosunnu Cui.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuia TPEHHsI CKOJIBKEHMS, CUJIA TPEHUS MOKOS, APYrue BUJIbI TPEHHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpeHHE cCBOOOmHOTO maneHus. [[Bmwkenune muaner Bokpyr Comaia. IlepBas kocMuueckas
ckopocTb. HeBecomMocTh UM meperpysku.

PaBHOBecue MarepuanpHO TOUkH. AOcomoOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO TeNa ¢ 3aKpeIrIEHHOMN OChIO BpalmieHus. MOMEHT CHITBI.
LleHTp TsHKECTH.

Nmnynee Ttena. M3meHenue wummynbca. Mmnynse cuibl. 3aKOH COXpaHEHUsI UMIYNbca. PeakTHBHOE JBUKEHUE.

Mexanudeckass paboTa ¥ MOHIHOCTh. PaboTa cui TsKecTd, yOpyroctd, TpeHus. CBs3b SHepruu u padotel. [loTeHmMansHas sHeprus Tena,
MOAHATOTO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHnnanbHas 3Heprust cxaTod npyxuHbel. Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPIUU. 3aKOH
COXPaHEHHUSI MEXaHUYECKON SHEPrUU.

Jlemoncmpayuu

Habmronenne MexaHM4ecKoro IBIKEHUS Tella OTHOCUTENLHO pa3HbIX Ted oTcuéta. CpaBHEHHE MyTed U TPACKTOPHIl ABMKEHHSI OJTHOTO U TOTO K€

TeJa OTHOCUTEIBHO
pa3HbIX TeJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHHS IPSIMOJMHENWHOTO ABWXKeHUs. MccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABMXKEHUSI.

Habmronenune nBM>KEHUS Tena M0 OKPYKHOCTH.

HabGmionenne MexaHMYECKUX SBJICHUN, TPOUCXOIANIMX B cucreMe oTcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHHH
OTHOCUTENIbHO KabuHeTa (U3HKH.

3aBUCUMOCTh YCKOPEHUS Tella OT MACChl TeJla U JeUCTBYOIIeH Ha Hero cuiibl. HaOmroaeHne paBeHcTBa CHIT TPU B3aUMOICHCTBUM TE.

M3menenue Beca Tena mpu ycKOpeHHOM JBxkeHuu. llepenaya nmmynbsca npu B3aumozelicteuu teil. [lpeoOpa3zoBanus

SHEPruu npu B3aumoaencTBuu teil. CoxpaHeHUue UMITYIIbCa IIPU HEYIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHHe UMITYIbca MPH a0COIIOTHO YIPYroM B3anuMmoieiicTBum. HabmroieHne peakTHBHOTO IBIDKEHUSI.



CoxpaHeHHE MEXaHUYECKOU SHEPTUU MPU CBOOOTHOM ITa/ICHUN.
CoxpaHeHHE MEXaHWYECKOW OJHEPrMM TpU JBUKCHHHM Tella TOJ JCHCTBUEM MPYKHHBI.
Jlabopamopnule pabomwl u onvimoi
KoHcTpynpoBanue TpakTa Ui pa3roHa U JalbHEHIIero paBHOMEPHOTO JIBIKCHUS IIIAPHKA VI TEJICHKKH.
Onpenernenue cpeHEe CKOPOCTH CKOJBKCHHS OpyCKa WIIM JIBVDKCHHUS IIApHKa 10 HAKJIOHHOW ITOCKOCTH.
OmnpenereHue YCKOPEHHS Tejla NPU PaBHOYCKOPSHHOM JIBIDKEHUH IO HAKJIOHHOM IIOCKOCTH.
HccrienoBanue 3aBUCHMOCTH TTYTH OT BPEMEHH IIPU PaBHOYCKOPCHHOM JIBM)KCHUHU 0€3 HaUaIbHON CKOPOCTH.
[IpoBepka THIOTE3bI: €CIM TIPU PABHOYCKOPCHHOM JIBIDKEHUH 0€3 HadalbHON CKOPOCTH MYTH OTHOCSTCS KaK Psij HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE TPOMEKYTKH BPEMEHHU OJIMHAKOBHI.
HccrienoBanne 3aBHCHMOCTH CHIIBI TPEHUS CKOJIBXKEHHUS OT CHIIBI HOPMAJLHOTO JAaBJICHUSI.
Omnpenenenue kodhduirieHTa TpeHus cKoibxenus. OnpeaeneHue XECTKOCTH TP YKUHBI.
Onpenenenne pabOTBl  CHJIBI  TPEHHWS TIPH PABHOMEPHOM JBWKCHHH TeJa IO TOPU30HTAIBLHOM MOBEPXHOCTH.
Onpenenenne pabOTHl CHIIBI YIPYrOCTH TPU TMOIBEME TPy3a C HCIOJIH30BAHUEM HETIOBIKHOTO H TTOJIBHYKHOTO OJIOKOB.
M3ydyeHne 3aKkoHa COXpAaHEHUS SHEPrUU.

Paznen 9. MexaHnyeckue Koj1e6aHus U BOJTHBI

KoneGatenbHoe nBmxeHne. (OCHOBHBIE XapaKTEPUCTUKHM KOJEOaHWUW: MEpUoJ, YacToTa, aMIUIMTyda. MareMaTuyeckuil W IPYKUHHBIH
MasaTHUKU. [IpeBpalieHue s3Heprum npu KojiedaTeIbHOM ABUKEHUU.

3aryxaronue KoJjieOanus. BwiHykIeHHble KoJjieOanus. Pe3onanc. Mexanumdeckue BojHBL (CBOMCTBa MeXaHWYeCKMX BOJH. IIpogonbHbBIE 1
MONIEpEYHbIE BOJHBI. J[IMHA BOJTHBI M CKOPOCTh €€ pacrnpocTpaHeHUs. MexaHMYecKHEe BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTs 3Byka M BbicOTa TOHAa. OTpakeHue 3Byka. MH(pPa3ByK U ylIbTpa3BYK.

Jlemoncmpayuu
Hab6nronenue xoneGanuii TeJ MO ASUCTBUEM CHIIBI TSHKECTH M CHUTBI yipyroctr. HaGmoaenue konebanuii rpy3a Ha HUTH M Ha TPY)KUHE.
HabGaronenne BBIHYKICHHBIX KOjeOaHWMii M pe3oHaHca. PacmpocTpaHeHHE MPOIOIBHBIX W IONEPEUHBIX BOJH (HA MOIEIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKA OT YaCTOThl. AKYCTHYECKUIN PE30HAHC.

JlabopamopHvie pabomwi u onvimwl
Omnpenenenue 4acTOThI U MepUoJia KojaeOaHuil MaTeMaTuyeckoro MasatHuka. OnpeeneHne 4acToThl U Mepruoia KojaeOaHuil NPyKHHHOTO MasiTHUKA
HccnenoBanue 3aBHCHMMOCTH TEpUOJia KOJICOAHUH IMOJBEIICHHOTO K HUTH Tpy3a
OT JJTUHBI HHUTH.
HccrnenoBanne 3aBUCUMOCTH TepuoAa KoNeOaHWN TMPYKHHHOTO MAasTHUKA OT Macchl Ipysa.
[IpoBepka He3aBHCHMMOCTH TepuoAa KoleOaHuW Trpy3a, MOABEIIEHHOTO K HHUTH, OT MacChl Ipy3a.
OneITH], JEMOHCTPHPYIOLIUME 3aBUCHMOCTh TepHoJaa KoleOaHUN MpPYKUHHOTO MasTHHKA OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO MMaIeHUSI.

Pazgen 10. DiekTpoMarHuTHOeE 1M0JIe U 3J1eKTPOMATHUTHBIE BOJTHBI
DNEKTPOMAarHUTHOE I0JI€. DJIEKTPOMarHUTHbIE BOJIHBIL. CBONCTBA AJIEKTPOMAarHUTHBIX BosIH. Illkana  ayekTpomMarHWTHBIX — BOJH. Mcnonb3oBaHue



AJIEKTPOMATHUTHBIX BOJIH JJII COTOBOM CBSI3H.
DnekTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3EKTPOMArHUTHBIX BOJIH. BOJTHOBBIE CBOMCTBA CBETA.
Jlabopamopnvle pabomwl u onvimol
M3ydenune CBOWCTB JICKTPOMArHUTHBIX BOJH C MOMOIILI0 MOOHUIIBHOTO TeledoHa.

Pa3nen 11. CeroBble siBJIeHUS

JIyueBas mopnens cBera. Mcrounuku cBeta. IlpsimonmueiliHoe pacrpoctpaHenue csera. 3atmeHuss ComHua u Jlynel. OtTpaxeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTpa)KEHHs CBETA.

[Ipenomiienne CBETa.  3aKOH  MPEIOMIICHHUS ceera.  [lomHoe BHYTPEHHEE OTpaK€HHE cBeTa. lcrnoab30BaHHWE  IMOJHOIO
BHYTPEHHETO OTPaXEHHsSI B ONTHYECKHUX CBETOBOJAX.

JIunza. Xox myuedt B nuH3e. OmTuueckas cucrema (oToamnmapaTa, MUKpOCKoma W Teneckomna. a3 xak ontuueckas cuctema. bimzopykocts u
JAIBHO30PKOCTb.

Paznoxxenue 6enoro ceera B criekTp. OmnbiTel HptoToHa. CroxeHue cnekTpalibHbIX IBETOB. Jucnepcus cBeTa.
Ilemoncmpayuu

[IpsmonuneliHOe pacnpocTpaneHue cBeta. OTpakeHue CBeTa.

[Tony4yenne n300paXkeHNH B IJIOCKOM, BOTHYTOM H BBIMTYKJIOM 3epKaiax. [Ipenomienue crera.

OnTHYECKUHA CBETOBO/I.

Xox nmydeit B coouparorieit truH3e. X0 JIydeid B pacCEUBAOIICH JIMH3E.

[Tonydyenne n300paXkeHUi ¢ TOMOIIBIO JIMH3.

[Tpunuun neiicreus doroanmnapaTa, MUKPOCKOIA U Teeckona. Mojens riasa.

Paznoxxenue 6enoro cBera B CHEKTP.

ITomydyenue Gesnoro cBera Mpy CIOKEHUU CBETA PA3HBIX IIBETOB.

JlabopamopHvie pabomwi u onvimwl
HccnenoBanre 3aBUCUMOCTH yrila OTPaKEHHsI CBETOBOTO JIyda OT yrJia MajeHus. V3ydeHue XapakTepHCTUK U300paKeHHs MpPeMETa B IUIOCKOM
3epkaiie. McciienoBaHre 3aBUCUMOCTH yIila IPEJIOMIICHUS] CBETOBOTO JIy4a OT YIJia TaJICHHsI
Ha TPAHUIIC BO3TYX—CTCKIIO.
[Tonmy4eHnue u300pakeHUH C MOMOIIBIO COOMPAOIIECH JTUH3BI.
Omnpenenenue GOKYCHOTO PACCTOSHUS U OMITUYECKON CUITBbI coOuparomie TUH3bl. OMbITHI [0 Pa3IoXKEeHHIO 0€JI0ro CBeTa B CIIEKTP.
OnBITH IO BOCHIPUATHIO I[BETA MPEIMETOB MPHU UX HAONIOJEHUU Yepe3 IBETOBBIC (PHUIHTPHL
Paszgen 12. KBanroBble siBjIeHUS
Onwitel  Pezepdopna u mmanerapHas mojenb atoma. Mogjens atoma bopa. Mcnyckanue u normnoieHue ceeta aromoM. KBanTel. JInHeiuaTsie
CIIEKTPHI.
PagnoaktuBHOCTh. Anb(da, GeTa- u ramma-uznydenus. CTpoeHue atoMHoro sapa. Hykimonnas moaens atomHoro siapa. M3oronsl. PannoakTuBHbIe
npeBparieHus. [lepro nmomypacmnaga aTOMHBIX SAEP.



SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsI0BOI'0 U MacCOBOI'O YMCEJ. DHEPrus CBs3M aTOMHBIX saep. CBs3p Macchl U 3Hepruu. Peakuun
cuHTe3a U aeneHus sanep. Mcrounuku sneprun ConHua U 3BE31.

SAnepnas DHEpreTUKa. JencrBus paluOaKTUBHBIX U3JIydeHUN Ha OKHUBBIC OPraHU3MBI.
Jlemoncmpayuu

CriekTpsl u3nydeHus 1 norioueHus. ConexkTpsl pa3InyHbIX ra30B.

CriexTp BoiopoAa.

HaGnronenue TpekoB B kamepe Buiibcona. PaboTa cuéryrka HOHU3UPYIOIIUX H3ITYYCHUH.

Peructpanus u3iaydyeHus: IpUpOJAHbIX MUHEPATIOB U IIPOJYKTOB.

JlabopamopHvie pabomwi u onvimol
Habnroienne criiomHpIX ¥ JUHEHUATHIX CIIEKTPOB U3TydCHUS.
HccrnenoBanrne TPEKOB: M3MEPEHHE OSHEPrMU YaCTHIBI IO TOPMO3HOMY TyTH (110 GoTorpadusim).
N3mepenne painoakTUBHOIO (oHa.

IloBTOpPUTE/BLHO-00001IAIOIIMI MOYJIb

[ToBTOpHUTENEHOOOO0IIAONINIT  MOAYIh TPEIHA3HAYCH JUISI CHUCTEMAaTH3alud W O0OOIIEeHWS  TPEIMETHOTO  COJEpP)KaHWS UM ONbITa
NeSITeIbHOCTH, TMPUOOPETEHHOTO MPU H3YYEHUH BCEro Kypca GU3MKH, a TakXke s MOATOTOBKM K OCHOBHOMY rOCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke A5 00ydaromuxcsi, BBIOPaBUIMX 3TOT YU€OHBIN ITpeIMET.

IIpy wm3ydeHMHM JaHHOTO MOJIYNS PEAIM3YIOTCS W CHUCTEMAaTH3HPYIOTCS BMJIbI AEATENBHOCTH, Ha OCHOBE KOTOpBIX OOECIeYMBaETCs
JNOCTH)KEHHE TPEIMETHBIX M METalpeIMEeTHBIX IUIAHUPYEMBIX  pe3YJIbTaTOB o0y4eHus, dbopmupyercs €CTECTBEHHO-
Hay4yHasi TpPaMOTHOCTb: OCBOEGHHE HAy4dHbIX METOJOB HCCIIEJOBAHMS SBJICHUI NPUPOBI U TEXHUKHU, OBJIAJICHNE YMEHUAMHU OOBSCHAThH (PU3HUECKHE
SBJICHUS, IPUMEHSISI TOJydEHHBbIE 3HAHUSA, peIlaTh 3aJayd, B TOM YHCJIEe KadeCTBEHHBbIE M SKCIEPUMEHTANbHBIE.

[TpuHIMNMATBHO AESITEIbHOCTHBIM XapaKTep AJaHHOTO paszelia peaau3yeTcs 3a cYE€T TOro, YTO OOYydaroUIMecs BBIIOIHSIOT 3aJlaHusl, B KOTOPBIX UM
IpeyIaraeTcs:

Ha OCHOBE IIOJIy4€HHbBIX 3HAaHUHM PAclO3HAaBaTh U HAy4YHO OOBACHATH (PU3MUYECKUE SBICHUS B OKPYKAIOLIEH MPUPOJE U IOBCEAHEBHON KU3HH;

UCIIO0JIb30BaTh HAyYHbIE METO/Ibl UCCIIEOBAHUS (PU3UUYECKUX SBJICHUI, B TOM YKCIIe Ul NPOBEPKU THIIOTE3 U MOIY4EHUs TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydyHble OCHOBBI HauOoyee BaKHBIX JIOCTHXKEHMH COBPEMEHHBIX TEXHOJIOTMH, HamnpuMep, MpPaKTUYECKOTO HCIOJb30BAHUSA
pa3NUyHBIX MCTOYHUKOB SHEPIMM Ha OCHOBE 3aKOHA NPEBPALICHHUS M COXPAaHEHUS BCEX M3BECTHBIX BHJOB SHEPIHUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

M3ydenue (u3WKu Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMS HAIMPABIICHO HA JOCTHKEHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa3zoBaTeIbHBIX PE3YIILTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare n3ydeHus (QU3MKM Ha YpPOBHE OCHOBHOIO oOmiero oOpa3zoBaHMs y oOydaronierocst 0yayr chopMHUpPOBaHbI CIEIYIOUIUE TUYHOCTHBIE
pe3yabTaThl B YaCTHU:
1) naTpHOTHYECKOro BOCIIUTAHUSI:

MpOSBIEHUE MHTEpPEca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PU3NYECKOUN HAyKH;

LIEHHOCTHOE OTHOIIEHUE K JOCTUKEHHUSIM POCCUNCKUX YUEHBIX(PHU3UKOB;

2) rPaKIaHCKOr 0 ¥ IYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSI:

FOTOBHOCTh K AaKTHBHOMY Vy4acTUIO B OOCYXJEHHUU OOIIECTBEHHO-3HAUYMMBIX M 3THYECKUX MpOOJieM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN (DU3UKH;

OCO3HaHUE BKHOCTH MOPAIBHOATUYECKUX IPUHIUIIOB B JESATEIBHOCTH YUEHOTO;

3) 3CTeTHYECKOro BOCIIUTAHMS
BOCIIPHSATHE OCTETHYCCKUX KAdeCTB (PU3HYECKOW HAyKd: €€ TapMOHMYHOTO MIOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;
4) HeHHOCTH HAYYHOIr0 MO3HAHMS:
OCO3HAHHWE IIEHHOCTH (PU3HMYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAXKHEHIIIEH COCTABIISIONIEH

KYJIBTYPHI;
pa3BUTHE Hay4yHOI 110003HATEIBHOCTH, uHTEpeca K  HCCIIeI0BATENbCKON JesITebHOCTH;
5) popmMupoBaHusi KyJIbTYPbI 310POBbS H YMOIMOHAIBLHOI0 GJ1ATOIOIYYHSsI: OCO3HAHUE LEHHOCTHU 6e30macHoro obpaza KU3ZHU B

COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BKHOCTH IPaBWJI OE30IIaCHOTO MOBEICHUS HA TPAHCIIOPTE, Ha JOPOTaX, C SJIEKTPHUECKUM M TEILIOBBIM

000py/I0BaHHEM B JIOMAIIHUX YCIIOBHSAX;

chOopMHUPOBAHHOCTH HaBBIKA pPeIIEKCHH, MIPU3HAHKE CBOETO IpaBa Ha OMIMOKY M TAKOrO K€ IpaBa y JAPYroro YelloBeKa;
6) TPy10BOr0 BOCTIMTAHMUSI:

aKTUBHOE  ydJacTME€ B  pEHICHMM  MNPAaKTHYECKMX  3amad (B paMKax  CeMbH, 00pa3oBaTeIbHONM  OpraHM3alid, TOpoja,  Kpas)
TEXHOJIOTHYECKOH U  COIMAaTbHON HANPaBICHHOCTH, TPEOYIOIIUX B TOM YHC/Ie U (DU3HUECKUX 3HAHHIA;

HHTEPEC K MPAKTHYECKOMY M3ydEHHIO TPO(eCCHid, CBI3aHHbBIX C (PU3UKOIA;
7) 3KOJIOrHYECKOro BOCIUTAHUS:

OpUEHTAIMsI Ha TPUMEHEHHE (DU3HYECKHX 3HAHUEM JUIA pEHICHUS 3a7a4 B 00JIACTH OKPYKAIOIIEH Cpe/ibl, IUIAHMPOBAHUS TIOCTYITKOB U OIICHKU HX
BO3MOYKHBIX TIOCIICICTBHIN JJIsl OKPY/KAIOIIEH Cpebl;

OCO3HaHHe III00aTbHOTO XapaKTepa 3KOJOTHUECKUX POOJIeM U MyTeH UX peleHus;



8) aganTanuu K U3MEHSIIOUIMMCS YCJIOBHSIM COUMATBHOI M MPUPOTHOI cpebl: NOTPEOHOCTh BO B3aWMOJICWCTBHM TPH BBIOJHEHUH HCCIICIOBAHUIA
U TIPOEKTOB

(¢u3n4ecKoil HaPaBICHHOCTH, OTKPHITOCTH OMBITY M 3HAHUSAM JPYTHUX;
MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYI0 NESTEeIbHOCTH; MOTPEOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHWH, B TOM YHCIIE
(bopMynHpOBaTh UCH,

MOHATHS, TUTIOTE3BI 0 (PU3NIECKUX 0OBEKTaX U SIBIICHUSX;
OCO3HaHME JEPHUIMTOB COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH B OOJNACTH (PU3HKH;
TUTAHUPOBAHKUE CBOETO Pa3BUTHS B TPUOOPETEHUH HOBBIX (DM3NYECKHUX 3HAHWHN; CTPEMJICHHE aHAJIM3UPOBATh M BBISBISITH B3aUMOCBS3U TPUPOJIHI,
oOuiecTBa M HKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUYECKUX 3HAHUH;
OLIEHKa CBOMX JIEUCTBUM C Y4ETOM BIIMSHUS HA OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX IJI00aJIbHBIX NOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATHI
B pesynbraTe ocBOE€HMs mporpammsbl 1o (pU3MKE Ha YpOBHE OCHOBHOTO OOIIero oOpa3zoBaHMs y 00ydaromierocs Ooynyr c(hopMUpOBaHbI
MCTANPEAMETHBIC PE3YIIbTAaThI, BKIIIOUAKOIIHEe IIO3HaBaTCIIbHbIC YHHUBEPCAJIbHBIC y'—Ie6HI)Ie }IeﬁCTBHH, KOMMYHHUKAaTHBHBIC
YHUBeEpCallbHbIe YdeOHbIE JeUCTBUS, PETYISTUBHBIE YHUBEpCaIbHbIE ydeOHbIE TEHCTBUS.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHBbIE YueOHbIe JelicTBUs ba3oBble jioruyeckue aeiicTBUs:

BBISIBIISITH U XapaKTEepPH30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJIICHUI); YCTaHABIUBATh CYILIECTBEHHBIN NpHU3HAK KJacCU(pUKAIUH,

OCHOBaHMsI JIJ1s1 0000IIEHUS ¥ CPaBHEHNS,

BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEUUS B paCCMATPUBAEMBIX (paKTaX, JaHHBIX U HAOIIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSIM,;

BBISIBJISITH NPUYMHHOCIECTBEHHBIE CBS3U TNPU HM3y4eHUU (U3NYECKUX SBJIEHUN U TMPOLECCOB,  JAeNaTb  BBIBOABI C  HCIOJB30BAaHUEM
JNENYKTUBHBIX ¥ HWHAYKTHUBHBIX YMO3aKJIIOYEHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3AX (PU3MUECKUX BEIUYUH;

CaMOCTOSITENIbHO BBIOMpaTh CHocod peuieHus yd4eOHOM (Qu3Mueckod 3aaa4yM (CpaBHEHHE HECKOJBKHMX BapUAHTOB pellleHusi, BbIOop Hanboee
MOJIXO/ISAIIET0 C YIETOM CaMOCTOSTEIIBHO BBIICICHHBIX KPUTEPUER).

Ba3zoBrbIe ucciienoBaTebckue 1eHCTBUS .
KCIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN MHCTPYMEHT MO3HAHUA; MPOBOJUTh IO  CaMOCTOSATEIbHO  COCTaBJIICHHOMY IUIAHY  OIIBIT,
HECJIOXKHBIN

(buznyecKuil FKCIEPUMEHT, HEOOIBIIOE UCCIIEI0BaHNE (PHU3UUECKOTO SBIICHHS; OLEHUBATh HA IPUMEHUMOCTD U JJOCTOBEPHOCTH MH(OPMAIINIO, TOTY4EHH VIO
B X0J¢

HCCIEOBAHUS WU SKCIIEPUMEHTA,
camocTosITeTbHO  (popMynmupoBaTh 0O0OOIIEHWST U BBIBOJABI TI0 pe3yibTaTaM MPOBEAEHHOTO HAOIIOACHMUS, OBITA, HCCIEIOBAHUS;
MPOrHO3MPOBATh BO3MOXKHOE JalibHEllnee pa3BUTHE (U3NYECKUX TPOIIECCOB, @ TaKXKE BBIABUTaTh MPEANONOKEHHs 00 WX pa3BUTUU

B HOBBIX YCJIOBUSX U KOHTEKCTaXx.

Pabora ¢ undopmanmei:

NPUMEHATh PA3IMYHBIC METOJbl, HWHCTPYMEHTBI W 3almpoChl TP TIOUCKE U OTOOpEe MH(POPMAIMU WM JaHHBIX C YIETOM MPEII0KCHHON
y4eOHOH (u3NYECcKoil 3a/1auu;

AHAJIM3UPOBATh, CUCTCMATHU3UPOBATDH )51 HHTCPIIPETUPOBATH I/IH(I)OpMaI_II/IIO Ppa3JIMYHbIX BUAOB U (I)OpM MMPpEACTABJICHUSA



CaMOCTOSITeITFHO BBIOMpPATh ONTUMAIbHYIO (OpMY IpeacTaBIeHUs HHPOPMAIMH U WUTIOCTPUPOBATh PEIIacMble 3aJla4d HECIIOKHBIMU CXEMaMHU,
quarpaMMamMu, HWHOM rpadukoi U MX KOMOMHAIMSMH.

KomMMyHuKaTHBHBIEe YHUBepcadbHbIe yueOHbIe JAeiicTBUA:

B X0Ji¢ OOCYXKICHHS Y4eOHOrO0 Marepuaia, pe3ylIbTaToB JIAOOPATOPHBIX PAOOT MU MPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMO
TEMBl W BBICKa3bIBaTh WJCH, HAICJICHHBIE HA pEIICHHE 3aJaud W TOJJep)KaHue OJaroXeaareIbHOCTH OOIICHUS;

COIOCTABIISATh CBOM CYKICHHS C CYXKACHUSMHU JpPYrUX YYaCTHUKOB JAWaiora, oOHapyXHBATh Pa3MuHe U CXOACTBO MO3ULINH;

BBIPAKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U TUCHBMEHHBIX TEKCTAX;

NyOJMYHO TPEACTABNIATh PE3YJAbTAThl  BBITIOJIHECHHOTO (PM3UYECKOrO  OMbITa (IKCIIEPUMEHTA, UCCIICI0BAHUS, TPOCKTA).

MOHUMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON W HHIUBUIYaIbHOH pabOThI TPU PEIICHUH KOHKPETHOHN (PU3HYecKoi poOIeMBl;

MPUHUMATh IEM COBMECTHOHM JESTETbHOCTH, OpPraHW30BBIBATH NEHCTBHA MO €€ JOCTIKEHHIO: PAaCHpeAessaTh POJH, OOCY)KIATh IMPOIECCH U
pe3yabTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

BBITIOJIHATH CBOIO YacTh pabOTHI, TOCTUTasi KAUECTBEHHOTO Pe3yibTaTa 10 CBOEMY HAIPABICHUIO H KOOPAWHUPYS CBOU JICHCTBHUS C IPYTUMH YICHAMHU
KOMaH/IbI;

OLIEHMBATh  KAayecTBO  CBOEro BKJIaga B  OOMMHA  MPOAYKT TIO  KPUTEPHSIM, CaMOCTOSITENFHO C(HOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3aMMO/ICHCTBHSI.

PeryasitTuBHble yHUBepcajibHbIe yueOHble AeiicTBus CamMmoopraHu3zanms:
BBISIBISITH NMPOOJEMBbl B JKM3HEHHBIX M Y4EOHBIX CHUTYalUMsX, TpeOyIOUIUX Ui peieHus (Gu3nuecKux 3HaHHi;
OPHUEHTUPOBATHCS B PA3JIMUHBIX MMOAXO0aX MPUHATHS pelleHUN (MHIUBUIyaIbHOE, IPUHITHAE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIIION);
CaMOCTOSITEJTIbHO COCTABJISITh AITOPUTM pelIeHus (U3MUEeCKON 3aJayd WIM ITUIaHA UCCIEAOBAHUS C Y4ETOM  HMMEIOIIMXCS  PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh Mpe/ylaracMble BAPUAHTHI PEIICHU;
nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 33 PELICHHUE.

CaMOKOHTP 0J1b, SMOIMOHAJIbHbII HHTEJJIEKT:
J1aBaTh AJCKBATHYIO OIICHKY CHTYAllMd M Ipeaiarath IUIaH ¢€ W3MCEHEHHs, OOBACHATh NPUYMHBI JOCTH)KEHHS (HEIOCTHIKEHHS) pEe3yJIbTaToB
JIEITEILHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;
BHOCHUTh KOPPEKTHBBI B JEATCILHOCT, (B TOM 4YHCJIE€ B XOJ BBINOJHEHHUS (QM3MUCCKOrO MCCIAEIOBAHMS MM IPOEKTa) Ha OCHOBE
HOBBIX OOCTOSITENBCTB, U3MEHUBILIUXCSI CUTYAllU, YCTAHOBJIEHHBIX OITHOOK, BOSHUKIIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE Pe3yibTaTa e U YCIOBUSIM.
CTaBUTH ce0s Ha MecTO JpPYroro ueiloBeKa B XOJe CIopa HIM JAUCKYCCHM Ha HAYUYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY

APYroro.
NpU3HaBaTh CBOE MpaBO Ha OMMOKY NpH pemeHWH (GU3HYECKUX 33/a4 WM B YTBEP)KACHUIX HA HayYHBIE TEMBI M TAKOE JKE MPaBO IPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xoHiy oOydeHus B 7 Kjacce MpeIMETHBIC PE3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBEI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00 YIAIOMIUXCS YMCHHIA:
UCIIOJIb30BaTh TMOHSITHS: (U3NYECKUE W XUMUYECKUE SIBICHUS, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEb, THUIIOTE3a, CAUHUILI (PUIUISCKUX

BEJIMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSHUS BeliecTBa (TBEPAOE, JKUAKOE, ra3o00pa3HOE), MEXaHHYECKOE JBUKCHUC (paBHOMEpHOE,
HEPaBHOMEPHOE, IPSMOJIMHEHHOE), TPaeKTOpHsl, paBHOACHCTBYIOIass  cwi,  gaedopmarnust  (ympyras, — IUIaCTHYECKas),
HEBECOMOCTb, COOOIAIOITUECS COCYIbL;
pa3nu4arh SIBJICHUS (mapdysus, TEIJIOBOE  JBM)KCHHE YaCTHIL BEIIECTBA, PAaBHOMEPHOE  JIBJKCHHE, HEPaBHOMEPHOE

JBAKCHHUE, WHEpLUs, B3aUMOJCICTBUE TEJl, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpALICHUs, Iepeaada JaBICHMS TBEPABIMU TEIAMH,
KUAKOCTSIMHM U Ta3aMH, aTMOC(epHOE IaBJICHHE, IUIaBaHUE TeJl, IPEeBpalleHUs] MEXaHMYEeCKONW HHEpruH) MO ONMCAHUIO UX XapaKTEpHBIX CBOMCTB
1 Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3MUYECKUX SBJIEHUII B OKpYXKAIOLIEM MHUpE, B TOM YUCiIe GU3NYECKUE ABJICHUS B IPUPOE: TPUMEPHI
JBUYKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM W HEXUBOW NpUPOAE, AEHCTBUE CHIIBI TPEHUS B NPUPOJE U TEXHUKE, BIMSHHE aTMOC(EpHOro
JABJICHUS Ha >KMBOM OpraHusM, IUIaBaHUE pbIO, pplyaru B TeJe 4YeJOBEeKa, NMPU 3TOM MEPEeBOAUTH MPAKTHUECKYIO 3aqady B y4eOHYIO, BBIAETSThH
CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKN) PU3NUECKUX SBICHMUIA;

OIUCHIBATh HM3YYCHHBIC CBOWCTBA Tel © (U3MUYSCKHE SBJICHHS, HCIOJBb3Ys QU3NUECKUe BeaMYUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA,
BpeMsi, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIA YIPYrOCTH, CHJIa TSDKECTH, BeC Teja, CHJa TPEHHs, JaBlIcHUE (TBEPIAOro Tena, >KHIKOCTH, Tasza),
BBITAJIKMBAIOIIAsl CHJIA, MEXaHHW4yeckas paldoTa, MOIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KO3((ULIHEHT TMOJEe3HOTO JEHCTBUS MEXaHU3MOB,
KUHETHYEeCKas U MOTEHLMalbHAs HEPrusi), NpH OINUCAHUU IPABUIBHO TPAKTOBATh (PU3MUECKUM CMBICT UCIOJIb3YyEMBIX BEIMYUH, UX 0003HAUCHUS U
eIMHUIBl PU3MUECKUX BEIMYUH, HAXOAUTb (OPMYIbI, CBA3bIBAIOIIME JAHHYO (U3MYECKYIO BEIMYMHY C JPYFMMHM BEIWYMHAMHU, CTPOUTh
rpaduKyd U3Y4EHHBIX 3aBUCHMMOCTEH (PM3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBAa Tel, (PM3WYECKHE SIBJICHHS W MPOLECCHI, WCIOJb3Ys IpaBmiIa CIOKEHUs CUI (BIOJIb OJHOHM mpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, IPaBHIIO paBHOBeCHs peryara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH, 3aKOH COXPAHCHUSI MEXaHUYECKOH HSHEPru,
IIPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMaTHUECKOE BBIPAKEHHUE,;

OOBSICHATh (U3UYECKUE SIBJICHMS, NPOLECCHl W CBOHCTBAa Tel, B TOM 4YHUCIE U B KOHTEKCTE CUTyauuin IIPAKTHKO-
OPMEHTUPOBAHHOT'O XapakTepa: BbIABIATH NPUUMHHOCIEICTBEHHbIE CBSI3U, CTPOUTh OOBsACHEHME M3 1-2 JlorMyecKkux IMIaroB ¢ omnopod Ha 1-2
M3Y4EHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pewmatb pacuyérHble 3amaud B 1-2 gelcTBHA, HCHOJB3YsS 3aKOHBI M (HOPMYIIBI, CBSI3BIBAIOLIME (PU3MUECKHE BEIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBHMS 3aJlauy 3allUChIBATh KPATKOE YCIOBME, MOJCTABIATh (PU3MYECKHE BEIUYMHBI B (OPMYIbl M HPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIE
JlaHHBIE, HEOOXOIUMBIE IS pEeLlIeHHs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh NOTYdEeHHON (PrU3ndYecKoil BETUUMHBI;

pacro3HaBaTh IpOOJEMbI, KOTOpblE MOXKHO PpEIIUTh MpU MNOMOLIM (PU3NYECKUX METOJIOB, B  ONHCAHUU  HCCIEIAOBAaHMUS  BBLACIATH

HOpoBepsieMOe  TPENOJI0KeHNe (THIIOTE3Y), Pa3InvaTh U HHTEPIPETUPOBATH MO YyYCHHBIN PEe3y/IbTaT, HAXOJUTh OIIHOKH B XOJI¢ OIBITA, JeIaTh BHIBOJIBI
I10 €ro pe3yabTaTaM;
IPOBOJUTH ONBITHl IO HAOMIONEHUIO (U3NYECKUX SBICHMH WM (U3NYECKUX CBOMCTB Tel. (HOPMYIMPOBATH IpPOBEpPsSEMbIE IPEINOI0KECHUS,
cobMpaTh YCTaHOBKY U3 NPEATI0KEHHOT0 000PYI0BaHMsI, 3alIMChIBAT XOJ ONbITAa U ()OPMYIIUPOBATH BBIBO/IbI; BBIMOIHATh NPSIMblE U3MEPEHUS PACCTOSIHUS,
BpPEMEHH, Macchl Tena, 00bEMa, CUIIBI U TeMIepaTypbl C MCIOJb30BAHWEM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aMHUCHIBATh MOKa3aHHs MPUOOPOB C
y4€TOM 3a/laHHOHM a0COIOTHOM MOTrPeTHOCTH U3MEPEHHI;

MPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTU OJHON (PM3MUYECKO BEIUYMHBI OT JPYrod C HMCIOJIb30BAHMEM IPSIMBIX U3MEPEHUH (3aBUCHMOCTH TYTH



PaBHOMEPHO JBIDKYILETOCS Tella OT BPEMEHHU JIBW)KCHHUS TeJla, CHJIbI TPEHHS CKOJBKEHHsS OT Beca Teja, KauecTBa 0OpabOTKM MOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CWJIbI TpPEHUS OT IUIOUIaJM COIPUKOCHOBEHHUS TEJ, CWIbl YOPYrOCTH OT YUIMHEHUS NIPYKHHbBI, BBITAJKUBAIOLIEH CUJIBI  OT
0o0béMa TOTpYKEHHOM YacTH Tela M OT IUIOTHOCTH KHMJKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT IITYOHHBI, HA KOTOPYIO IIOTPY)KEHO TEIIO,
YCJIOBUH TUTABAaHUS TEJ, YCIOBHUM pPaBHOBECHS phlyara M OJIOKOB, YJ4acTBOBATh B IUIAHMPOBAHMHU y4eOHOT'O HCCIEAOBAaHUS, COOMpaTh YCTAaHOBKY |
BBIIIOJIHATD M3MEPEHUs, CJeays NPEUIOKEHHOMY — IIJIaHy, ¢ukcupoBaTh pe3ynbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH B
BUJIC TPEIJIOKECHHBIX TAOMHMII U TPapHKOB, AEIaTh BBIBOJBI MO PE3YJIbTATaM UCCIICIOBAHMUS;

MPOBOJUTHh KOCBEHHBIC M3MEpeHHs (DU3UYCCKMX BEIMYMH (IUIOTHOCTH BEIIECTBA XKMIKOCTH M TBEPAOTO Tela, CHJIa TPEHUS CKOJIBKEHUS,
JIaBJICHHE BO3/yXa, BRITAIIKUBAIOIIAS CUJIA, ICUCTB YIOIIAs Ha HOTPY)KEHHOE B )KHIKOCTh TEJI0, KOID(MHUIIMEHT TOJIC3HOTO JICHCTBUS MMPOCTBIX MEXaHU3MOB),
clefysl MPeAoKeHHON MHCTPYKIUU: NP BBHIIIOJHEHUH W3MEPEHMM COOMpaTh HKCHEPUMEHTAIBHYI0 YCTAHOBKY M BBIYMCISATH 3HAUEHUE HCKOMOM
BEJIMYHHEI;

coOmoaTh TMpaBuila TEXHUKHM O€30MacHOCTH Mpu padboTe ¢ Jab0paTOpHBIM 00OPYIOBAHUEM;

yKa3bIBaTh NPUHILMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB. BECHI, TEPMOMETD, AMHAMOMETP, COOOIIAIOIINECS COCYIbl, OapoMeTp,
pblyar, MOJBMKHBIN M HEMOJABWKHBINA OJIOK, HAKJIOHHAs TVIOCKOCTB;

XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHMCTB C OMNOpPOM Ha HUX onucaHus (B TOM YHUCIE!
MOJIITUITHUKH, YCTPOWCTBO BOJOTPOBO/IA, THAPABIMYSCKUN MPECC, MAaHOMETp, BBICOTOMEp, TOPIIHEBOH HACOC, apEOMETP), HUCMOJb3ys 3HAHUS O
cBOMcTBaxX (u3MUEcCKUX SBJIEHUN U HeoOXoAuMmble (PM3HUECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPbl (HAXOAUTh HMHOOPMAIMIO O TMpHUMEpax) MPAKTUYECKOrO UCMOMb30BaHUsS (U3UYECKMX 3HAHHH B MOBCEAHEBHOMN
KU3HM Juig oOecriedyeHus: 0e30MacHOCTH Tpu  oOpalleHuu ¢ mnpubopaMM M TEXHMYECKHMHU YCTPOMCTBAMU, COXpaHEHHs 3/J0POBbs U COOITIOICHUS
HOPM 5KOJIOTHYECKOT0 TOBEAEHUS B OKPYKAIOLIEH cpene;

OCYIIECTBIATh OTOOpP HMCTOYHUKOB HH(popMauuu B IHTepHETe B COOTBETCTBHMHU C 33JJAHHBIM MOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIIUXCS
3HaHUH U MYTEM CPAaBHEHHUs PAa3IMUYHBIX UCTOUHUKOB BBIJAEIATh MH(POPMAIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUYHUBOM MIIM MOXKET OBbITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh IpU  BBIIOJHEHUU y4eOHBIX 3aJJaHU  Hay4dHOIONMYJISIDHYKO  JIUTEparypy ¢bu3nueckoro COZIep)KaHus,
CIpaBOYHbIE MaTepuansl, pecypchl ceru MHTepHer, BJIAJ€Th NPUEMAaMU KOHCIIEKTUPOBAHUA TEKCTa, IpeoOpa3oBaHus HH(OPMALUU U3 OJHOM
3HAKOBOM CHCTEMBI B JIpYT'yIO;

co3JaBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3 HCTOYHHUKOB HHpOpManuu (U3NYECKOro COAEp)KaHUs, B
TOM 4Hcle NYOIMYHO AENaTh KpaTKUe COOOLICHHMsI O pEe3ylbTaTax IPOEKTOB WM Y4EOHBIX HCCIEIOBaHMM, IPH 3TOM I'PaMOTHO HCHOJIb30BaTh
W3YYCHHBII MOHATUHMHBINA ammapaT Kypca (U3HMKH, CONPOBOKIATH BBICTYIIJICHUE NIPE3CHTALUCH;

IIPU BBINOJIHEHUH Y4EOHBIX IPOEKTOB U UCCIIEOBAHUM pacripesieniaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTABJIEHHBIMU 3a7a4yaMH, CIEIUTh
3a BBIMIOJIHEHHEM IUIaHa JIeHCTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJA B  JIEATEJBHOCTh TI'PYMIbI, BBICTPaUBaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOLIUX.

K xoHuy oOyueHuss B 8 kjiacce IpeIMETHbIE Pe3yiIbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXxaTb CPOPMHUPOBAHHOCTh Y O0ydarOIIUXCs YMEHUI:

HCIIOJIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMKEHUE aTOMOB U MOJIEKYJI, arperaTHbl€ COCTOSIHMSI BEIECTBA, KPUCTAIUIMUECKUE
U aMop(pHBle Tea, HACBHIIIEHHBIH W HEHACBHIICHHBIM Map, BIAXHOCTb BO3/1yXa, TEMIEpaTypa, BHYTPEHHSAS SHEpPrus, TEIUIOBOM JBHUraTelns,
JIEMEHTAPHBIN JJIEKTPUUECKUIN 3apsill, NIEKTPUUECKOE M0JIE, IPOBOAHUKHN U TUJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

pa3iuyaTh SBJICHUS (TEIUIOBOE pACHIMpeHHE M C)KaThe, TeIulonepenada, TEIUIOBOE paBHOBECHE,  CMauMBaHHe,  KalWJUIAPHbIE  SIBJICHUS,
UCrapeHue, KOHJCHCAIs, IUIaBJICHUe,  KpUCTAJUIM3alus (oTBepaeBanme), KUTICHHE, (TEIJIONPOBOTHOCTh,  KOHBEKIHS,  H3JIY4CHHE),
UIEKTpU3aLUs  TEJ, 3apsA0B, JACUCTBUSA DIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, TEIUIONEpeadya B3auMOACHCTBUE B3aUMO/IEHCTBUE MAarHUTOB,
JeWCTBUE MAarHUTHOTO TOJISI Ha TMPOBOAHMUK C TOKOM, DJIEKTPOMAarHUTHAs MHAYKLHSA) MO ONMCAHHIO MX XapaKTepPHbIX CBOMCTB W Ha OCHOBE



OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBIICHUE,

pacrio3HaBaTh TPOSIBJICHHE W3YYCHHBIX (PU3MUECKHX SBJICHUH B OKPYKAIOUIEeM MUpE, B TOM 4YHCIE (U3NYECKUE SBICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSDKEHUE U KalWUIIPHBbIE SBJIEHUS B IPUPOAE, KpUCTALIbl B mpupoje, usnydeHue CoiHua, 3aMep3aHue BOAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHEra, 3JCKTPHUUECKHUE SIBICHUS B aTMoc(hepe, SIEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE TOJIe 3eMIIH,
Apeiid MOoM0COB, POIb MATHUTHOTO TIOJIS JJIS )KM3HU Ha 3eMIle, MOJSPHOE CUSHUE, TPH OSTOM MEPeBOAMTH MPAKTUYECKYIO 3a7ady B CYIICCTBEHHBIC
cBOMCTBa (MpU3HAKK) (PU3HYECKUX SBIICHUIA,

ONMCHIBATh M3y4YEHHBIE CBOWCTBA Tel W (husmueckue ydeOHYIO0, BBIICISTDH SBICHUS, HCHOIB3YS (GU3NYECKUE BEIMUYMHBI (TEMIIEpaTypa,
BHYTPEHHSS JHEPrHsi, KOJMYECTBO TEIUIOTHI, y/eJIbHas TEIUIOEMKOCTh BEIIECTBA, YAeJbHAs TEIUIOTa IUIABJICHUS, yACTIbHAs TEIIoTa MapooOpa3oBaHus,
yaenbHas TeIIoTa CrOpaHUsl TOIIMBA, KOAI(PQUIMEHT IOJE3HOIO IEHCTBUS TEIUIOBOM MAIMHBI, OTHOCUTEIbHAs BJIAKHOCTh BO3/YXa, AJIEKTPHUECKUN
3apsij, cujia TOKa, AEKTPUUECKOE HaPsSyKEHUE,COPOTUBIICHUE TPOBOAHMKA, YAEIbHOE COPOTUBIIEHNE BEIIECTBA, pad0Ta U MOIIHOCTH 3JIEKTPHUUECKOTO
TOKa), TMPH ONHCAHWUU MPABUILHO TPAKTOBaTh (PU3MYECKUN CMBICI HUCIOJIB3YyeMbIX BEJIMYHMH, OOO3HAUCHHS W CIUHHIIBI (¢u3NYECKUX  BEJIUYMH,
HaxXoJuUTh (QOPMYIbl, CBS3bIBAIONIME JIAHHYIO (QU3MYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMM, CTPOUTHh TIpapuKyd H3Yy4EHHBIX 3aBUCUMOCTEN
(hbM3UYECKUX BEITMYMH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIEHUS U IPOLECCH], HCMHOJb3ysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHOKUHETHUECKOH TeopHuu
CTPOCHHS BEIECTBA, MPHHITUIT CYMEPIO3MIINH MoJieH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH Oma Juis ydacTka IemH, 3aKOH
Jxoyna—JleHna, 3aKOH COXpaHEHUS! PHEPrHH, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3alIMChIBATh €r0 MAaTEMAaTUYECKOE BhIPaXKEHHUE;

OOBSACHATH (M3MUECKHE TIPOIECCHl U CBOMCTBA TEN, B TOM YHWCJIE M B KOHTEKCTE CUTYyaIlUi MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa:
BBISIBIISITh MIPUYHHHO CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE N3 1—2 JIOTHYECKUX IIaroB ¢ OTIOpoi Ha 1—2 W3ydeHHBIX ~ CBOMCTBa
(buznueckux  sSBIICHUH, ¢u3znyeckux 3aKOHOB WJIU 3aKOHOMEPHOCTEN;

pemate pacy€THble 3amaud B 2-3 JACWCTBUA, MCIOJB3YS 3aKOHbI U (POPMYIIbI, CBA3bIBAIOLINE (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAIM3a
YCIIOBUS 3aJ]auy 3aIMChIBaTh KPATKOE YCJIOBHE, BBISABIATH HEJOCTAaTOK MaHHBIX JUISl pEIIeHHs 3aJayd, BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMbIE
Ui €€ pelleHusl, TPOBOIUTh PACUEThl U CPABHUBATD MOJIYICHHOE 3HaUCHHE (PU3NUECKON BEJIMYUHBI C U3BECTHBIMU JAHHBIMU,

pacro3HaBaTh HPOOJIEMbI, KOTOpblE MOXKHO PEUIUTh MPU MOMOIIU (U3NYECKUX METOJIOB, UCIIONIb3Yd  OIKCaHUE UCCIIeIOBAHUS,
BBIJICIISITh MIPOBEPSIEMOE MPEAINOJIOKEHNE, OLEHUBATh NPAaBUIBLHOCTh TOpSAKAa TMPOBEACHUS HCCIEIOBaHUs, AETaTh BHIBOIBI;

[POBOJUTh OTBITBHI M0 HAOMIOACHHIO (HU3MUYCCKUX SBJICHUN WIH (PU3MUYCCKUX CBOMCTB Ten (KamuJUBSIPHBIC SBJICHHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 0o0béma, TeMIeparypbl, CKOPOCTH Ipoliecca OCTHIBAHUS M HAarpeBaHUS MPU M3IYUYEHUU OT IBETa U3JIydaromiei (mororaroreii)

MIOBEPXHOCTH, CKOpPOCTb UCHIapeHUsi  BOJBI OT TEMIEpaTypbl O>KUIAKOCTH W IUIOMAAA €€ MOBEPXHOCTH,

ANIEKTpU3allMs Tell U B3aUMOJICHCTBUE JJIEKTPHUYECKHX 3apsAIoB, B3aUMOACWCTBHE TIOCTOSHHBIX MAarHUTOB, BU3yaJlIM3allMsl MArHUTHBIX TOJEH
MIOCTOSIHHBIX MarHUTOB, JIEHCTBUS MAarHUTHOTO TOJII HA TMPOBOJAHUK C TOKOM, CBOMCTBAa 3JEKTPOMAarHUTa, CBOMCTBA AJIEKTPOABHUraTEls OCTOSIHHOTO
TOKa):  (QOpMYyJIMpPOBaTh  MpPOBEpPSEMble  MPEIMOJIOKEHHUS,  COOUpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHUS, OMKUCHIBATH XOJ OIBITA W
(GbopMyaHpPOBaTh BHIBOIBI,

BBIIIOJIHATh ~ NPSIMbIE  HM3MEPEHUS TEMIIEpPATypbl, OTHOCUTEIBHOM BIAXXHOCTU BO3/1yXa, CHJIbl TOKAa, HANpPSXKEHHS C HCHOJIb30BAHUEM
aHAJIOTOBBIX TPUOOPOB M AATYMKOB (DM3MUECKUX BEIMYHH, CPAaBHUBATH pE3yAbTaThl HM3MEPEHUN ¢ Y4ETOM 3aJaHHON aOCOMIOTHOM MOTPENTHOCTH;

MPOBOJMTh HCCIICIOBAHUE 3aBUCHMOCTH OJHOW (DM3UYECKON BEIMYMHBI OT APYrOM C HCHOJB30BAaHHEM MPSAMBIX HM3MEpPCHHUN (3aBUCHMOCTB
CONPOTHUBJIEHUSI MPOBOJHUKA OT €r0 JJIMHBI, TUIONIAJAHN MMONEPEYHOr0 CEYEHUS U YIEIbHOTO CONMPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA, UAYIIETO
4yepe3 MPOBOJAHUK, OT HAMPSIKEHUSI Ha MPOBOJAHMKE, UCCIICOBAHNE TOCIEAOBATEIBHOTO U TMApalUIeNbHOTO COCTUHEHU MPOBOJHUKOB): MIAHHPOBATH
UCCIIeZIOBaHNE, COOMpATh YCTAHOBKY U BBIMIOJHSITH W3MEPEHHUs], CIEAYs MPEATOKEHHOMY IJIaHy, (PUKCUPOBATh PE3yNbTAThl MOJTY4EHHON 3aBHCHUMOCTH
B BHJIe TaONHIl U TpadUKOB, AeTaTh BHIBOJBI IO PE3YIbTaTaM HCCIICIOBAHUS;



MMPOBOAUTH KOCBCHHBIC U3MCPCHUA q)HSI/II-IGCKI/IX BCJIIMYNH (y,[[eJ'IBHaSI TEMIIOEMKOCTD BCHICCTBA, COIPOTUBJICHUC IIPOBOAHMKA, pa60Ta 1 MOIIHOCTBb
AIIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEpeHHs, coOupaTh AKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIenysd HpeIIOKEHHON
HUHCTPYKUOWH, U BBIYUC/EITh 3HAYCHUC BCIIMYUHBI;

coOMIOaTh TMpaBHia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM 00OPYIOBaHUEM;

XapaKTepu30BaTh NPUHLUIIBI JEWCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOpOM Ha HX ONHUCAaHUA (B TOM YHCIE:
CHCTEMa  OTOIUIEHHS  JOMOB, THUIPOMETP, rapoBas TypOuHa, aMIIepMeTp, BOJIETMETD, CUYETYUK AIEKTPUYECKOW  JHEPrUH,

DJIEKTPOOCBETUTEIBHBIE npuOopHlI, HarpeBaTeIbHEIE ICKTPONPUOOPHI  (TIPUMEPBI), DJIEKTPUYECKUE  IIPENOXPaHUTEIH,
OJICKTPOMArHuT, OSJICKTPOABUIATECIIb IIOCTOAHHOI'O TOKa), HCIIOJIb3Yyd 3HAHUA O CBOHCTBax (1)I/I3I/I'-ICCKI/IX SIBJICHUU I/IHCO6XOIII/IMI)IC (1)I/I3I/IT-IGCKI/IC
3aKOHOMEPHOCTH;

pacCiio3HaBaTb IMPOCTBIC TEXHUUYCCKUC YCTpOI\/'ICTBa U H3MCPUTCIIBHBIC HpI/I60pI>I o CXeMaM U CXEMATUYHbIM PUCYHKaM

(’KUIKOCTHBI TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUraTellb BHYTPEHHETO CrOPaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABISITH CXEMBI
AIIEKTPUUYECKUX IENe C MOCIeNOBATENFHBIM M TMapaJUIeIbHBIM COCTUHEHUEM DJIEMEHTOB, pa3inyas yCIOBHBIC 0003HAYCHHUS DIIEMEHTOB AJIEKTPHYECKUX
Henemn;

OPUBOIUTH TpUMepbl  (HaXOAuTh HMHPOPMAIMIO O TpUMEpax) MPaKTUYECKOrO MUCIONb30BAHMS  (PU3MYECKUX 3HAHWH B TIOBCEIHEBHOU
KM3HM  uis  olecriedeHus O€30MacHOCTH MPH OOpAIeHUH ¢ MPUOOpaMH U TEXHUIECKHIMHU YCTPOWCTBAaMH, COXPAHEHUS 37I0POBbS M COOJFOCHUS HOPM
HKOJIOTUIECKOTO TTOBE/ICHUS B OKPYKAIOIIEH Cpeie;

OCYLIECTBJIATh TMOMCK HMHpopManuu (Quznueckoro coaepkanuss B VIHTepHeTe, HA OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JOIIOJTHUTCJIbHBIX HCTOYHUKOB BBIACIISITH I/IH(i)OpMaHI/IIO, HeHOCTOBepHOﬁ;

UCIOJIb30BaTh MPU BBITOJIHEHUU y4eOHBIX 3aaHui HAyYHOTIONYJSIPHYIO JTUTEpaTypy (U3UYECKOTO COAEpXaHMs, CIpPaBOYHbBIC
MaTepuaibl, pecypchl ceTu MHTepHeT,  BiaaeTh npuéMaMy KOHCIEKTUPOBAHUS TeKcTa, mpeoOpa3oBaHust UHPOPMALIUK KOTOPas SBISIETCS
MPOTHBOPEUYNBONM WM MOXKET OBITh U3 OJHON 3HAKOBOW CHCTEMBI B JAPYTrYIO;

co3laBaTh COOCTBEHHBIE TMHCHMEHHBIE W KpPAaTKHE YCTHBIE cOooOmeHus, 0000mmas nHPOpMalUI0 U3 HECKOJbKMX HCTOYHHKOB (DU3UIECKOTO
COJICP)KaHUS, B TOM YHUCIE MYOJIUYHO IPEJCTaBIATh  PE3yJIbTaThl INPOEKTHOM  WJIM MCCIEeIOBATEIbCKON JIEATENbHOCTH, IPH
3TOM TPaMOTHO KCIIOJIb30BaTh M3yYEHHBIN MOHATUWHBIM amnmapar Kypca GU3MKH, CONPOBOXKIAThH BHICTYIUICHHE MTPE3CHTALIUEH;

IIPU BBIMOJIHEHUU Y4€OHBIX IPOEKTOB M UCCIENOBaHMN (U3NYECKUX MPOIIECCOB PACHpPEneiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C
MOCTABJICHHBIMU 3aJ[a4yaMU, CJICIUTh 32 BBINOJIHEHUEM IUJIaHA JEMCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OLIEHUBATh  COOCTBEHHBIN
BKJIAJ B NEeSITEIbHOCTD TPYIIIBL, BBICTpPAaUBaTh KOMMYHHMKAaTHMBHOE B3aUMOJCHCTBUE, TMPOSBIAL T'OTOBHOCTh
pazpemath KOHMIUKTHI.

K xonmy obyuenus B 9 Kiacce MpeiIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJaIOIINXCS YMEHUMN:

UCIONIb30BaTh TMOHSTHS: CHUCTEMa OTcuéTa, MaTepuaibHas TOYKa, TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHHMYECKOTro ABMKEHHS, IedopMarus
(ympyras, miacTuyeckas), TPEHHE, ICHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh U MEPErPy3KH, LEHTP TKECTH, aOCOMIOTHO TBEPIAOE TEJO, LEHTP
TSOKECTH TBEPJAOTO TeNa, paBHOBECHE, MeXaHHMYeCKHe KoJeOaHWs W BONHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK, AIIEKTPOMArHUTHBIC BOJIHBI, IIIKaIa
AIIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAbHO30PKOCTh, CIIEKTPHI UCIYCKaHUS W TOTJIONIEHUs, anb(da, OeTa- U raMMa-u3NIydeHHs, U30TOIIbI,
sJIepHasl SHEPreTHKa,

paznuyarth siBIeHUsS (PaBHOMEPHOE M HEPaBHOMEPHOE IMPSMOJIMHEHHOE JBW)KEHHE, PABHOYCKOPEHHOE MPSIMOJHMHEHHOE IBMKEHHE, CBOOOIHOE
najieHue TeJ, PaBHOMEPHOE JBWKEHHE IO OKPY)KHOCTH, B3aUMO/IeHiCTBUE TeJ, PpEaKTUBHOE JBWKEHHE, KOJIeOaTelbHOE  JBIKEHHE
(3aTyxaromue U BBIHYKJCHHbIE KoJieOaHMsI), PE30HAHC, BOJIHOBOE JBM)KEHHUE, OTPaKEHUE 3BYKa, MPSIMOJIMHEHHOE pacpoCTpaHEeHHe, OTPaKEHUE U
MPEJIOMIIEHHUE CBETA, TMOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3sio’KeHHe OeIoro cBeTa B CHEKTP U CIIOKEHHE CIEKTPalbHBIX I[BETOB, JIHUCIIEPCUS



CBETa, €CTECTBEHHAs PaJIMOAKTHBHOCTh, BOSHUKHOBEHHUE JTMHEHYATOTO CIIEKTpa U3IIyICHUS ) TIO OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JIAHHOE (PU3MYECKOE SIBJICHHC;

pacIio3HaBaTh MPOSBICHHE U3YYCHHBIX (M3UUCCKHUX SIBICHUN B OKPYKaIOIIeM MHUpE (B TOM 4YHCiIe (U3MYECKHE SIBJICHHS B MPHPOJC: NMPUIMBBI U
OTJIMBBI, JBWKeHHE IIaHeT COJHEYHOW CHUCTEMbI, PEaKTHBHOE JBHMKCHUE JKMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,  3EMIICTpPSICCHUE,
CCICMHMYECKHUE BOJIHBI, I[yHAMH, 3XO, IIBETa TeJ, ONTUYCCKUEC SIBJICHUSI B HPUPO/IE, OMOJIOrHYeCcKOe JICHCTBHE

BUJMMOTO, YJAbTPa(QUOJICTOBOIO W PEHTICHOBCKOTO W3JIYYCHUH, ©CTECTBEHHBIH paJHMOaKTUBHBIN (DOH, KOCMHUYECKUE JIY4H, PATUOAKTHBHOEC
U3JTYdCHUE IPUPOTHBIX MUHEPAJIOB, JICHCTBUE PAJIMOAKTUBHBIX W3JYydCHHH HAa OpraHu3M 4YeJoBeKa), IMPU OTOM  IEPEBOAUTH MPAKTUYCCKYIO
3a7a4y B y4eOHYIO, BBIJCISTH CYIICCTBEHHBIC CBOWMCTBA (MPU3HAKH) PU3MYCCKUX SBICHUN;

ONUCHIBATh HW3y4YCHHBIE CBOMCTBa Tell W (U3MYECKHE SBJCHUS, HCIOJB3Ys (pu3ndecKkue BETMYUHBI (CPEIHSISE ¥ MTHOBEHHAS CKOPOCTh
Tella P HEPaBHOMEPHOM JIBU)KCHHH, YCKOPEHHE, MepeMEelIeHHe, MyTh, YrJoBas CKOPOCTh, CHJIa TPEHHUS, CHJIA YIIPYTOCTH, CHJIA TSHKECTH, YCKOPSHUE
CBOOO/IHOTO TAJICHUsI, BEC Tella, UMIYIbC TeJia, UMITYJIbC CHJIbI, MEXaHW4eckash paboTa W MOIIHOCThb, MOTCHIUANbHAS DHEPrHs Tela, MOJHSATOTO Haj
MOBEPXHOCTHIO 3€MJIM, TMOTCHIUMAIbHAS OSHEPrUs CKATOW TNPYKUHBI, KHHETUUECKAs DHEPIrHs, MOJHAsS MEXaHMUYeCKas DHEPrus, MEepHOJ U 4YacToTa
KOJIcOAHHH, UTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTesb MPEIOMIICHUS CpPe/ibl), MPH OINUCAHUH TPABHIBHO
TPakTOBaTh (DU3UYECKUH CMBICI HUCIOJB3YEMbIX BEJIMYHMH, O0O3HAYCHUS W EIUHMIBI (U3MYSCKUX BEIMYUH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIINE
JTaHHYIO (QU3MYECKYI0 BEJIMYMHY C JPYTUMH BEIUYHMHAMH, CTPOUTH MPApUKH N3YIEHHBIX 3aBUCHMOCTEH (DH3MUSCKUX BEITHYHH;

XapaKTepH30BaTh CBOWCTBA TeJ, (U3MYCSCKUE SIBICHUS M MPOIECCHI, HCIOJb3Ys 3aKOH COXPAHCHHS DHEPrHH, 3aKOH BCEMHPHOTO TSITOTCHUS,
NPUHIMI CYMEPIO3UIIMKA CHJI, TPHHIUI OTHOCUTENbHOCTH ['ammies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHHs MMITYIIbCA, 3aKOHBI OTPAXKCHUS U
MPEJIOMJICHHSI CBETa, 3aKOHBI COXPAHEHHUS 3apsJOBOTO MU MAacCOBOIO  YHCENT TMpPU  SJACPHBIX  PEaKIsIX, TMpPH 3TOM  JlaBaTh  CJIIOBECHYIO
(hOpMYIMPOBKY 3aKOHA M 3aITUCHIBATh €r0 MaTeMaTUIECKOE BBIPAKCHHUCE;

OOBACHATH (PU3NYECKUE MPOILIECChl U CBOWCTBA TeJl, B TOM YHCIE M B KOHTEKCTE CHUTYallUl MPAKTUKOOPHUEHTHPOBAHHOTO XapakTepa:
BBISBIISITh MIPUYMHHO CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0bSICHEHUE U3 2—3 JIOTHYECKUX I1aroB C OMOPON Ha 2—3 U3yYeHHBIX  CBOMCTBA
(bu3nueckux  sSBJICHUM, ¢u3nyeckux 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelrath pacuéTHbIe 3agaun (OMUpAIOIIMeCcs Ha CHCTEeMY W3 2-3 ypaBHEHHIA), UCIIOJIB3YsS 3aKOHBI M (OPMYIIbI, CBA3BIBAMOIINE (DU3NUESCKUEC
BEJIMUMHBI: Ha OCHOBE aHallM3a YCJIOBMSI 3a/la4M 3alHChIBAaTh KPAaTKOE YCIIOBUE, BBISBIATH HEJOCTAIOIINE WM M30BITOUHbIE JAaHHBIC, BHIOMPATH 3aKOHBI
u (opMyInbl, HEOOXOAUMBIE IJISl PELICHUS, TPOBOJIUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJYy4EHHOTO 3HAaUeHUS (GU3NYeCKON BEITUYUHBI,

pacro3HaBaTh HPOOJIEMbI, KOTOpblE MOXKHO PEUIUTh MPU MOMOIIU (U3NYECKUX METOJIOB, UCIIONIb3Yd  OIKCaHUE UCCIIeIOBaHMUS,
BBIJICIISITh MIPOBEPSIEMOE  TMPEJIIOJIOKEHNUE, OIICHMBATh  NPaBUJIBHOCTh  MOPSAJIKAa  MPOBEACHUS  MCCIENOBaHHS, JelaTh BBIBOIbI,
HMHTEPIPETUPOBATH PE3yNbTaThl HAOIIOACHU U OTIBITOB;

MPOBOJUTH OIBITHl MO HAOIIOACHHUIO (HU3MYECKUX SBICHUN WM (U3MYECKUX CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HpioTOHa, 3akoHa
COXpaHEHHUs SHEPruu, 3aBHCUMOCTb MEpHoJia KoJeOaHUN MPYKMHHOTO MasTHHKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI W  HE3aBUCUMOCTb  OT
aMIUIMTYJIBI MalbIX KoJeOaHUM, NPSMOJIMHEIHOE pacIpOCTpaHEHHE CBETa, PAa3IOKEeHHE OeNoro CBeTa B CHEKTP, M3Yy4CHHE CBONCTB M300paKeHUS
B IJIOCKOM 3€pKajie W CBOWCTB HM300pakeHHsl TMpeaMera B coOHMparoliel JMH3e, HaOMoJeHHEe CIUIONIHBIX W JIMHEHYAThIX CIIEKTPOB H3JIYUCHUS):
CaMOCTOSITENTHHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000Py/I0BaHNUS, OMMUCHIBATH XOJ] OMBITA U €ro pe3yabTaThl, ((OPMYIHPOBATH BHIBOJIBI;

MIPOBOJIUTH MPHU HEOOXOJMMOCTH CEPHIO MPSIMBIX U3MEPEHUM, OTIpeeNisis cpeHee 3HaUeHHe u3MepseMoil BenuuuHbl ((POKycHOE paccTosiHHE
coOuparolieil JINH3bI), 000CHOBBIBATH BHIOOP criocoba u3MepeHus (M3MEpUTEITHLHOTO prudopa);

MIPOBOJIMTh HCCIICOBAHUE 3aBHCUMOCTEH (DU3UYECKUX BEIMYUH C HMCIOJIB30BAHUEM MPSIMBIX HM3MEPEHHH (3aBUCHMMOCTH IyTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBMKEHUHM 0€3 HayallbHOW CKOPOCTH, MepHoja KoJieOaHWi MaTeMaTH4eCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yria
OTPaKEHMSI CBETa OT yrja NaJCHUS U yria MPeIOMJICHHS OT yrila MajeHus): MJIaHUPOBATh HCCIEOBaHHE, CaMOCTOATEIHLHO COOMpaTh YCTAHOBKY,



(bUKCHpOBaTh PE3yNbTaThl TMOJTYYCHHONW 3aBUCUMOCTH (PU3MUYECKMX BENMYMH B BHJAE Tabiui M TrpadHKoB, JENaTh BBIBOJBI M0 pPE3yJbTaTaM
HCCIIEIOBAHMS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUs (U3UUCCKHX BEJIMYMH (CPEeIHSsI CKOPOCTh M YCKOPEHHE Telia PU PaBHOYCKOPEHHOM JIBIKCHUH, YCKOPCHHUE
CBOOOIHOTO MAACHUS, )KECTKOCTh MPYKUHBI, KOIDOUIMEHT TPEHUS CKOJBXKCHHSA, MEXaHW4yeckas paboTa M MOIIHOCTh, YaCTOTA U MEPHOJ] KOJIeOaHuH
MaTeMaTHYeCKOTO M TPYKHUHHOTO MAasTHUKOB, ONTHYECKAas CHJIa COOMpAromieil JIMH3bI, paJMOAaKTHBHBIA (POH): ITUIAHUPOBATH W3MEPEHUs, COOHMpATh

AKCIIEPUMEHTAJIbH YIO YCTaHOBKY U BBINOJIHATh U3MEpEHMUS, clenyst  IpelioKeHHON MHCTPYKLIHH, BBIUUCIISTD
3HAUEHUE BEJIMYMHBI U aAHAJIU3UPOBATH NOJYYECHHbIE PE3YNIbTATHI C YUETOM 33/1aHHOM MOTPELIHOCTU U3MEPEHU;

cOOMIOaTh TpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM 00OPYIOBAHUEM;

pa3iuyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (DPU3MYECKUX MOJEINEN: MaTepruasibHasi TOUKa, aOCOMIOTHO TBEPAOE TENO, TOYEUHBI HCTOYHUK CBETa,
Jyd, TOHKas JIMH3a, [NIaHETapHasi MOJENIb aTOMa, HyKJIOHHAasi MOJIeNIb aTOMHOTO SI/Ipa;

XapaKTepru30BaTh MPHUHLMIBI JIEHCTBUS HU3Y4EHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX OMHCAHUA (B TOM YHUCIE. CIIUJOMETP,
JaTYUKU TOJIOKEHUS, pACCTOSHUS U YCKOPEHUs, PaKeTa, 9X0JIOT, OUKH, MEPUCKOI, (poToamnmapar, ONTHYECKHE CBETOBOJbI,  CHEKTPOCKOI, JI03UMETD,

Kamepa Bunbcona), ucCHoab3ys 3HaHUS O CBOMCTBaX (PM3MUECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M  CXEMaTHYHbIE PHUCYHKM HU3Y4EHHBIX TEXHMUYECKHUX YCTPOWCTB, M3MEPHUTENHHBIX MPHOOPOB M TEXHOJOTHYECKHX
MIPOLIECCOB TPHU PEIICHUH Y4eOHOMPAKTUUECKUX 3a/ay, ONTHUYECKHEe CXEMbl sl TIOCTPOEHUs H300pakeHH B IJIOCKOM 3epKajie U coOuparoiei
JIMH3E;

NPUBOJUTH TPUMEPbl (HAXOAUTh HMHMOPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO UCIONb30BaHUS (U3UYECKHX 3HAHHA B MMOBCEAHEBHOMN
KU3HM Juis oOecriedyeHus 0€30MaCHOCTH HpH  OOpalleHuH ¢ NpubopaMd M TEXHUYECKUMH YCTPOHWCTBAMH, COXPAaHEHHS 3J0POBbs U COOMIOACHUS
HOPM 5KOJIOTMY €CKOTO MOBEJICHUS B OKpYXKaIoIlel cpere;

OCYIIECTBIATh INMOMCK HH(popManuu (U3NUECKOro cojepkaHusd B VIHTepHeTe, caMOCTOATENBHO (OPMYIUPYS MOUCKOBBIM 3alpoc, HaXoIUTb
IyTH OIpEeJeNeHHs JOCTOBEPHOCTH IMOJYy4eHHOW HMHGOpMalMM Ha OCHOBE MMEIOLIMXCS 3HAaHWW U JONOJHUTENbHBIX HCTOYHHKOB;

UCIOJIb30BaTh pu BBINOJIHEHUH y4eOHBIX  33JaHUil  HAYYHONONYJISPHYIO JUTEPATypy (PU3HMUECKOTO COAECpXKAHUS,
CIpaBOYHbIE MaTepuansl, pecypchl ceru MHTepHer, BIAaJEeTh NpUEMaMU  KOHCIEKTHPOBAHUSA TEKCTa, IpeoOpa3oBaHus MH(POPMALIUU U3
OJIHOM 3HAKOBOU CUCTEMBI B JIPYIYIO;

co3gaBaTb COOCTBEHHblE€ IIMCbMEHHBIE U YCTHblE COOOINEHUS Ha OCHOBE MH(MOpPMALMM U3 HECKOJBKUX HCTOYHUKOB (hU3HUYECKOro
COJIepKaHusA, IYOIMYHO MPEICTABIAThH PE3YIbTAThl IPOEKTHON UIIM UCCIIEA0BATEIbCKOM A TEIbHOCTH, IIPH 3TOM I'PAMOTHO HCIOJb30BATh H3Y4EHHBIN
NOHATUIHBIA ammapar H3y4aeMoro pasjena GU3MKM M CONPOBOXKIATh BBICTYIUIEHHE Mpe3eHTalued ¢ yd4€ToM O0COOEHHOCTEH ayTuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
No HammenoBanue Kommuectso [IporpamMmHoe conepkanue OCHOBHBIE BUJIBI ICATEIBHOCTA 00yJaIOITUXCSI
n/n pasnelion u TeM 94acoB

y4eOHOTO TpeaMeTa

Pa3nen 1. ®u3uka u ee pojib B NO3HAHUU OKPYKAKOIIEro MUpa
1.1 | ®usuka — Hayka o 2 ®uszuka — Hayka O npupoze. BpigiBnenwe — paznuuumidi  MexAy — QU3MYECKUMH U
MIPHUPOJIC SABnenus npupoabl. OU3NYECKHE XUMHUYECKHMH IPEBpAIlCHUsSIMH.  Pacro3HaBaHWe W
SIBIICHUS: MeXaHW4ecKue, Kraccuduranust (U3HYSCKUX SIBICHUN: MEXaHHUYECKUX,
TETIOBEIE, JNIEKTPUYECKHE,| TETUIOBBIX, O3JICKTPUYCCKUX, MATHUTHBIX M CBETOBBIX.
MarHuTHBIC, CBETOBBIC, 3BYKOBBIe | HaOmroeHue u onucanve GU3HUECKUX SBICHUN
1.2 | ®usuueckue 2 dusuueckue BEJINYUHEL. Onpenenenue [IEHBI JIEJICHUS [IKAJIbI
BEJIMYHMHBI W3mepenue ¢usnyeckux | U3MEpHUTENbHOro  mpubopa. W3mepenue
BEJINYHH. duznyeckre | JUHEWHBIX Pa3MEPOB TEI U
npuOOpHI. [TorpemHOCTh | MPOMEXYTKOB ~ BPEMEHM C  Y4ETOM  MOTPELIHOCTEH.
u3Mepennit  Mexaynapoanas | M3mepenue o0bEMa KUAKOCTU U TBEPAOTO Tena. M3mepenue

CHUCTEMA €JUHUIL

TEMIIEpaTyphbl MPU MOMOIIU KUJIKOCTHOIO TEPMOMETpa U
JATYMKA TEMIIEPATYpPHI.

BrinonHeHne TBOpUYECKUX 3aJJaHH [0 MMOUCKY CIOCOO0B
U3MEpPEHHUs] HEKOTOPHIX (PU3UYECKHX XapaKTEPUCTUK,

HampuMep, pasMepoB  Maibix 00beKkTOB  (BOJIOC,
IPOBOJIOKA), yAan€HHBIX ~ OOBEKTOB, 00BIINX
paccTOSIHUM, MaJbIX

MIPOMEXYTKOB BpPEMEHH. Ob6cyxaenue

npeararacMbiX CII0CO00B




1.3. | EcrecTBenHo 2 Kak  ¢usuka w  jgpyrue | BoyaBmwkeHue rumotes3, 0OOBSICHSIONIMX MPOCTHIC SBICHUS,
Hay4YHBIN METOJ €CTECTBEHHbIE HAyKd HU3Y4aroT | Hampumep:
MO3HAHUS npupony. EcrecTBeHHOHay4YHBIH | — IOYEMY OCTaHaBJIMBAETCSA JBUXKYIIEECd IIO
METOJ{ TO3HAHUS: HAONIOAEHHE, | TOPU3OHTAIBHOM MOBEPXHOCTH TEJNO;
IIOCTAHOBKA HAY4YHOT'O BOIPOCA, | — TIOYEMY B JKapKyl0 TIOTOJY B CBETJIOW OIEXIE
BBIJIBHJKCHUE TMIIOTE3, | mpoxjiamHeil, yem B TEMHOH. Ilpemnoxenue crnoco6oB
OKCHEPHUMEHT IO  IIPOBEPKE | MPOBEPKH IMITOTE3.
TUIIOTE3, obwscnenue | [lpoBeneHne wuccieoBaHUS 1O TIPOBEPKE KAKOW-TMOO
HaO0II01aEMOT0 SIBIICHHS. | THUIIOTE3BI.
Omnucanne gusnueckux siBneHuil | [loctpoenne nmpocTedmmx Moaeneil PU3nIecKux sBICHHH (B
C IOMOUIBIO MOJETIEH BUJIE PUCYHKOB WJIM CXEM), HallpuMep MaJeHUe MpeaAMETa;
IPSMOJIMHEHHOE pacpoOCTpaHEHUE CBETa
Hroro mo pazmeny 6

Pa3nen 2. [lepBoHayaibHble CBEIEHNUs O CTPOEHUH

BellecTBa

2.1

CrpoeHnue BemecTa

1

CTpoeHne BelecTBa: aTOMBbI
U MOJICKYJIBI, WX pa3Mephl.

OmnBITHI, JIOKa3bIBAIOIIE
JUCKPETHOE CTpOCHHUE
BEIIECTBA

Habmonenue u MHTEpIIpEeTaus OTIBITOB,
CBUJETEbCTBYIOLIUX 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHUU
BEIIECTBA: OMBITHI C PACTBOPEHUEM DPA3IMYHBIX BEILIECTB B
BOJIC.

OrneHka pa3MepoB aTOMOB M MOJIEKYJI

C Hucrmosib30BaHueM (QoTtorpaduii, NOJYYEHHBIX Ha
aTOMHOM CHJI0BOM MuKpockore (ACM) — mabopatopHas
pabota o Teme: «OreHKa
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JIaMeTpa aToMa METOJIOM PSJIOB
(c  wuwcnompzoBanmeM  (ororpaduii)».
Omnpenenenue pasMepoB MaJlbIX TeJ

2.2 | [IBmxenue u
B3aNMO/ICHCTBHE
YaCTHI] BEIIECTBA

JIBM>Ke€HHe 4YacThl] BEIIECTBA.
CBsI3b  CKOPOCTH  JABMIKCHUS
YacCTHII

¢ TeMIiepaTypoil. bpoyHoBCKO€E
JIBUKCHHE, T y3ust.
B3anmonelicTeue YACTHUII
BEIIECTBA: IMPUTSHKEHHE U
OTTaJIKUBaHUE

HaGntonenue u  oObsicHeHHE  OpPOYHOBCKOTO
JIBUKEHUS U siBieHus aud@ysuu. [Iposenenue u
00BsICHEHHE OIIBITOB

N0 HaONIOJEHUIO TEIUIOBOI'O  PACHIMpPEHHUs Ta30B.
[IpoBenenue u 0ObSICHEHHE ONBITOB 110 0OHAPYKEHUIO CHII
MOJIEKYJISIPHOTO MPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperaTHble COCTOSIHUS
BEIIeCTBa

ArperaTHbie COCTOSTHUSA
BEIIECTBA: CTPOEHUE  Ta30B,
JKUJIKOCTEN U TBEPIBIX
(KpHUCTAITNYECKUX) TeJ.
B3aumocssizb MEXIY
CBOMCTBaMH BELIECTB

B pa3HbIX arperaTHbIX

COCTOsIHHUAX HW HUX aTOMHO-
MOJICKYJISIPHBIM CTPOCHHUCM.
Ocobennoctu arperaTHbiX
COCTOSTHHI BOAbI

Onucanve (C  HCMIOJB30BAHHEM IPOCTHIX  MOJIENCH)
OCHOBHBIX Da3JIMYUl B CTPOEHUU Ta30B, XKUJIKOCTEH U
TBEPBIX TEIN.

OO0bsicHeHrEe MaJIOl CYKUMAEMOCTH KUJIKOCTEH U TBEPIBIX
Ten, Oonpiiol cxxkuMaemMocTd Ta3oB.  OObsicHeHHE
coxpaHeHus! GOpMbI TBEPIBIX TNl U TEKYUECTH KUIKOCTH.
[IpoBeneHue OnbITOB, TOKA3bIBAIOIIUX, YTO

B TBEPAOM COCTOSHUU BOJBI YaCTHUIIBI HAXOJATCS B
CpeIHEeM Jaiibllie APYr OT apyra (IMJIOTHOCTh MEHBIIIE),
YeM B JKUJKOM.

YcTaHOBNIEHHE B3aUMOCBSI3U MEXAY OCOOEHHOCTAMU
arperaTHbIX COCTOSIHUM BOABI UM CYIIECTBOBAaHUEM
BOJIHBIX OPraHU3MOB

(MC — 6uomnorusi, reorpadus)

Hroro o pasneny
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Paznen 3. /IBu:keHne U B3anMojieiicTBHe TeJl
3.1 | Mexanuueckoe 3 MexaHnuueckoe nBuxkeHue. | MccnenoBanue pPaBHOMEPHOTO JIBKECHMUS,
JIBUKEHHE PaBHOMEpHOE U HEpaBHOMEpPHOE | ONpeAEICHUE €ro MPU3HAKOB.
nsmkeHue. Ckopocts. Cpennsis | HaGmromeHue = HEpaBHOMEPHOTO — JBIDKGHUS U
CKOPOCTb IIPHM HEPAaBHOMEPHOM | OINPENEICHHE €ro OTIMYUH OT PaBHOMEPHOIO
MBYOKEHUH. Pacuér Tnyrm ® | ABWKCHHSL
BPEMCHU JIBUKCHHUS OnpeneneHne CKOPOCTH  PaBHOMEPHOTO  JIBUYKEHUS
(mapuka B KUAKOCTH, MOJENU  DJIEKTPUUECKOTO
apTomMoOmiIst U T.1.). OnpeneneHue cpenHed CKOpPOCTH
CKOJIbKEHUS Opycka WM IIapuka [0 HAaKIOHHON
wiockocTy Pemienue 3amad  Ha ompeAereHHE MYTH,
CKOPOCTH U BpEMEHH PaBHOMEPHOTO JIBUKECHHUSL.
Ananmu3 rpaduKOB 3aBHUCHUMOCTH IYyTH M CKOPOCTH OT
BpPEMEHHU
3.2 | Unepmus,  Macca, 4 SlBneHue  wHEpHUH. 3akoH | OObsicCHEHHE u MIPOTHO3UPOBAHUE SIBJICHHH,
IJIOTHOCTh uHepuuu. B3aumoneiicTBue Ten | 0OyCIOBIEHHBIX HMHEPIHMEH, HampuMep, YTO MPOUCXOIUT

KakK pUYHHA W3MEHEHHS
CKOPOCTH JBWXEHHS Tenl. Macca
KaK Mepa WHEPTHOCTH Tela.
IImotHocTs BemiectBa. CBs3b
IIOTHOCTH

C KOJHMYECTBOM MOJIEKYNl B
equHuIle 00bEMa BEIEeCTBA

IIpru TOPMOXKCHHHU HJIHM PE3KOM MAaHEBPE aBTOMO6I/IJ'I$I,
IMOYEMY HCBO3MOKHO MIHOBCHHO IIPEKPATUTHh ABMXKCHHUEC HA
BCJIOCUIICAC NI CaMOKaTeE U T. .

HpOBe,I[eHI/Ie U aHaJIM3 OIbITOB, ACMOHCTPUPYIOIINUX
HU3MCHCHHUEC CKOPOCTHU [BWKCHHSA TCJIa B PE3YJbTATC
HeﬁCTBHH Ha HCTO APYrux TeiJl.

Pemenue 3agau Ha OIIPpCACIICHUC MACChI TCJIa, €ro 00BEMa
" IJIOTHOCTH.
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[IpoBenenne u aHanu3 ONBITOB, JEMOHCTPUPYIOIIHUX
3aBUCUMOCTHh U3MEHEHHUSI CKOPOCTH TeJla OT €r0 MacChl
IIPU B3aUMOJCUCTBUM Teil. M3MepeHue maccel Tena
Pa3IMYHBIMHU CIIOCOOaMU.

OmnpeneneHue TJIOTHOCTH Tela B pe3yibTare
U3MEpEHHs ero Macchl U 00bEMaA

3.3

Cwuira. Bunsr cun

14

Cuna Kak  XapakTepHUCTHKaA
B3amMmoelcTBusl Ten. Cuia
yIpyrocTd U 3akoH ['yka.
H3mepenne cuibl

C TOMONIbIO  JMHAMOMETpA.
SIBneHne TATOTEHUs M CHJa
Tsokectd. Cuna TsSKECTH  Ha
JPYruXx IUIaHEeTax.

Bec Tea. HesecomocTs.
CrnoxxeHue Cujl, HarmpaBJIeHHBIX
1o OIHOH MPSMOM.

PaBuoperictBytomas cui. Cuna
TpeHus. TpeHHne CKOJbKEHUS U
TpeHHue ToKos. TpeHue B
MIPUPOJIC U TEXHUKE

WN3ydenue B3auMOJEHCTBUS KaK MPUYUHBI H3MEHEHHS
CKOPOCTH TeJia Wi ero aedopmariuu. Onrcanne peaabHbIX
CUTYyallUil B3aWMOJIEUCTBUS TEJ C MOMOILBIO MOJEJEH, B
KOTOPBIX BBOJUTCS MIOHATHE U M300PAKEHUE CHJTBI.
N3ydenne  cuibl  yOpYroCTH. UccnenoBanue
3aBUCUMOCTH CHJIBI  yOPYrOCTH OT  YAJIMHEHUS
PE3NHOBOTO IIHYpa WU NPYKUHBI

(c mocTpoennem rpaduka).

AHaM3 TPaKTUYECKHX CHUTYallMd, B KOTOPBIX
MPOSIBIISIETCS] ACUCTBUE CUJIBI YIPYTOCTH (YIPYrOCTh
Msi4a, KPOCCOBOK, BETOK JiepeBa | Jp.).

AHamu3 cUTyalluMii, CBSI3aHHBIX C SIBJICHUEM
TATOTEHUS.

OO0bsacHeHre OpOUTATIHLHOTO ABMKEHUS TJIAHET

C HCIHOJb30BAHUEM SIBJICHMS TATOTEHHUS M 3aKOHA
WHEPIUU.

M3mepenne Beca Teda C INOMOLIBIO  AMHAMOMETPA.
O6ocHOBaHKE ATOTO CII0C00a U3MEPEHHUSI.
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AHanmu3 W MOJEIMPOBAHUE  SIBJICHUS HEBECOMOCTH.
OKCIEPUMEHTAIBHOE IOJIy4€HUE MPABUIIA CIOKEHUS CHII,
HalpaBJIEHHBIX BJOJIb OJHON mpsiMol. OmnpeneneHue
BEJIMYUHBI PAaBHOJCUCTBYIOLEH CHIL.

M3ydyenue cuipl TPEHUS CKOJIBKEHUS U CUJIbI TPEHUS
MTOKOSI.

HccnenoBanue 3aBUCHMOCTH CHIJIBI TPEHUS OT

CUIbl  JABJICHUA WU CBOWCTB  TPYIIUXCS
MTOBEPXHOCTEMN.

AHanyM3 TMpaKkTUYECKUX CHUTYallUid, B  KOTOPBIX
MIPOSABIIAETCS AEMCTBUE CHIIBI TPEHMS, UCIOJIB3YOTCS
crocoObl €€ yMEeHBIIeHHs WM YBeJMYEeHUs (KaTaHHe

Ha JbDKaX, KOHBbKaX, TOPMOKEHHE aBTOMOOWIIS,
WCIIOJIb30BAaHNE TOJUIMIIHUKOB, IUIaBaHUE BOJHBIX
KUBOTHBIX | JIp.). PenieHne 3ama4 ¢ UCIoIbp30BaHHEM
(bopMy 71 pacu€ra CUIIbl TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBI TPEHUS

Uroro no pazneny 21

Pasnen 4. JlaBjieHue TBEPABIX TeJl, KUAKOCTEH U T

a30B

4.1 | JlaBnenue. [lepemaua 3
JaBIEHUSA TBEPIBIMU
TENaMH, JKHUIKOCTSIMH H

razamMun

JlaBienue. CriocoOb1
YMEHBIIECHUS W  yBeJIMYEHUs
JIABJICHHMSI. JlaBnenue  rasa.
3aBUCUMOCTD JaBJICHUS Ta3a OT

00bEMa, TeMIepaTypshl.

AHamu3 W OOBSCHEHHE OIBITOB W TNPAKTUYECKUX
CUTYalluH, B KOTOPBIX IPOSBIISIETCS CUIa JaBICHUS.
O6ocHoBaHME CIIOCOOOB  YMEHBIICHUS U
YBEJIMUYCHMSI TaBIICHHUSL.

M3ydeHne 3aBUCUMOCTH JaBJIEHU rasa
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Ilepenaua JIaBJICHUS oT 00bEMA U TEMIIEPATYPHI.
TBEPIABIMHU TEJIaMU, Nzydenue ocobeHHOCTEN TIepeaun JaBICHUS TBEPIABIMU

KHUIOKOCTIMHAU nu razamMu.
3akoH [lackans

TedaMH, OKHIOKOCTIMH H  rasamu. (OOocHOBaHUE
pe3yabTaTOB  ONBITOB  OCOOCHHOCTSMU  CTPOECHUS
BEIIeCTBA B TBEPAOM, IJKUIKOM U  Ta3000pa3HOM
COCTOSIHUSIX.  OKCIIEPUMEHTAILHOE  J0Ka3aTelbCTBO
3akoHa Ilackas.

Pemenue 3amau Ha pacu€r qaBiaeHus TBEPAOTO Tea

4.2 | JlaBleHHE KHIKOCTH 3aBUCHMOCTD nmaenenus | McciiemoBaHue 3aBHCUMOCTU  JTaBJICHUS OKHUJKOCTH OT
JKHJIKOCTH oT IIYOWHBI. | TUIYOUHBI ~ TIOTPY)KCHHS W IUIOTHOCTH  KHJIKOCTH.
IIneBMaTHyecKue MarmuHbl. | HaGmroneHue u 00bsicCHEHNE THIPOCTATHYECKOTO TTapaioKca
I'mapocratnyeckuii  mapajokc. | Ha OCHOBe 3akoHa [lackans.
CooOmarommecs cocynbl. | M3ydenne cooOmarmmmuxcs COCyI0B.
['mppaBimyeckne MeXaHU3MBbI Pemienue 3agad Ha pacy€T JABJICHUS KUIKOCTH.
OObsicHEeHHWe TPHUHIUIA JCUCTBHS THIPABINYECKOTO
npecca, MHEBMAaTHYECKUX MAaIlUH.
AHamu3 ® OOBACHEHHE TPAKTHYCCKUX CHTYaIlUH,
JEMOHCTPUPYIOIIHMX MPOSBICHUE JABJICHUS XUIKOCTH U
3akoHa [lackains, HampuMep MPOIECCOB B OPraHu3Me MpHU
r1yOOKOBOIHOM HBIPSIHUU
4.3 | AtmocdepHoe Atmocdepa 3emun U | DKCIIEpUMEHTAIBHOE oOHapyXxeHue
JIaBJICHUE atMocdepHoe JaBJIeHHWEe. | aTMOC(HEpPHOTO JaBJICHUS.

HpI/I‘-II/IHBI CYHICCTBOBAHU

AHanmm3 1 00bsICHEHUE OIBITOB U MPAKTUYCCKUX
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BO3JYIIHOW 000JI0YKH 3eMiIu.
Omneir Toppuuenmu. M3mepenue
aTMocdepHOro JTABJICHUSI.
3aBHCUMOCTh aTMoc(epHOTO
JaBIIEHUS  OT BBICOTHI  HAJ
ypoBHeM Mopst. [IpuGopsr

TUTst U3MEpeHUs
aTMOC(EpHOTO J1aBJICHUS

CUTyalluid, CBSI3aHHBIX C JECHCTBUEM
aTMoc(epHOTo TaBJICHHUS.

OOBbsICHEHHE CYIIECTBOBaHUS aTrMocdepbl Ha

3emJie 1 HEKOTOPBIX IIJIaHEeTax UM €€ OTCYTCTBUS

Ha Jpyrux ia"erax u Jlyne.

OObsicHeHWe W3MEHEHHUsS TUIOTHOCTH aTtMmocdepsl ¢
BBICOTOM M 3aBUCHUMOCTH aTMOC(EpPHOro IaBICHUS OT
BBICOTBHI.

Pemenue 3amau Ha pacuér arMocgepHOro
JTaBJICHUSI.

N3ydyenue ycrpoiicTBa GapoMeTpa-aHepouia

4.4

JleicTBHE )KUIKOCTH U rasa
Ha TIOTPY)KCHHOE€ B HHX
TENO

JleicTBue XKHUJIKOCTH M rasa Ha
MOTPYKEHHOE B HHUX  TEJIO.
BorTankuBaroriast (apxuMezioBa)

cua. 3axoH Apxumena.
IInaBanne TelL
BosznyxonnaBanue

OKCIepUMEHTAITLHOE oOHapyxeHue JIEUCTBUS
KUJKOCTH M Traza Ha MOIPYKEHHOE B HHUX TEJO.
Onpenenenre BBITAIKUABAIOIIEH CHIIBI, JEUCTBYIOLIEH
Ha TEJO, MOTPYKEHHOE

B JKHUJIKOCTb.

IIpoBenenue u obcyxeHne OIBITOB,
JEMOHCTPUPYIOIIMX  3aBUCUMOCTh  BBITAJIKUBAIOLIEH
CWJIbI, JIEMCTBYIOIIEH Ha TEJIO B XKUAKOCTH, OT 00bEMa
MOTPYKEHHOM

B KUJKOCTh YaCTU Te€la M OT IUIOTHOCTH
JKUJKOCTH.

Ilposepka Hezasucumocmu GvIMAIKUBAIOUEU CUTbL,
deticmsyrowell Ha meno 8 AHCUOKOCMU, OM MAccbvl
meinda.

HccnenoBanue 3aBUCUMOCTH BecCa TeNa B BOJIE

0T 00BEMa MOTPYKEHHOM B )KUIKOCTh YaCTH Tela.
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Pemienue 3a1a4 Ha mpUMEHEHHUE 3aKOHA ApXUMeia U
ycioBusl  TiaBaHusi  Ten.  KoHcTpympoBaHue
apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKH U
OIpENETIEHUE €€ rPy30H0AbEMHOCTH
Htoro o pazueny 21
Pa3nen 5. PaGora n MomHoOCTh. JHeprus
5.1 | PaGota u MOIITHOCTH 3 Mexanunveckas pabora. DKCIEPUMEHTATBHOE onpeeaecHue
MomniHocTh MEXaHU4YeCKOW padOThl CHIIBI TSDKECTH INPHU
MaJICHUN TeJa U CHITBI TPCHUS
IIPH PABHOMEPHOM IEPEMEIICHUN Tejla TI0
TOPU30HTAIILHOW MTOBEPXHOCTH.
Pacuér momiHOCTH, pa3BHBaeMOW MpH MOABEME IO
JIECTHULIE.
Pemenue 3amad Ha pacdy€T MeXaHWYECKOH paboThl H
MOIIIHOCTH
5.2 | [IpocTheie MEXaHU3MBI 5 [Tpoctoie MEXaHU3MBbI: Omnpenenenre BHIMTPHIIIA B CHJIE MPOCTBIX MEXaHU3MOB Ha
ppluar, OJIOK, HAaKJIOHHAs npuMepe pblyara, MOABMKHOTO M HEMOJIBUKHOTO OJIOKOB,
IJIOCKOCTb. [TpaBuio HAaKJIOHHOM  1wuiockocTu.  MccrnemoBanuwe — yCIOBHS
paBHOBECHS pblyara. paBHOBecusi pblyara. OOHapy)KeHHE CBOMCTB MPOCTHIX
[Ipumenenue npaBuia MEXaHHU3MOB

PpaBHOBECHA pbIdyara
K 6J'IOKy. «3o050TOC IIpaBUIIO»

mexanuku.  KIIJI  mpocTeix
MEXaHU3MOB. IIpocreie
MEXaHU3MBbI

B 6LITy N TCXHUKE

B Ppa3NMYHBIX MHCTPYMEHTaX U  MPHUCHOCOOICHUSX,
UCIIOJIb3YEMBIX B OBITY I TEXHHUKE, a TAKKe

B J)KMBBIX OpraHU3Max.

DKCTepUMEHTAILHOE JI0KAa3aTeNbCTBO paBEHCTBA pPadoT
pyU NPUMEHEHUH NPOCThIX MeXaHU3MOB. OmnpeneneHue
KIIJl HakIOHHOM MJIOCKOCTH.
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Pemenne 3amau Ha [pUMEHEHHME IpaBUia
paBHOBecHs pbryara u Ha pacue€r KIIJ]
5.3 | Mexannueckas 4 Mexanunueckas SHEPrus. | DKCIEPUMEHTAIBHOE onpeneaeHue U3MEHEHUs
SHEPrus Kunernueckas u noTeHuManbHasi | KHHETUYECKOW M MOTEHIUAIBHON SHEPrUM Tela IpU €ro
sHeprus. lIpeBpamieHrne OIHOrO | CKaTbIBAHUU o HAKJIOHHOM TUIOCKOCTH.
BUJIa MEXaHUYECKOI 3HEprun ®opMyaMpoOBaHUE HAa OCHOBE HCCIEA0BAHUS 3aKOHA
B Jpyroii. 3aKoH COXpaHEHHUs1 MexaHudeckod oHepruu. OOcyxaeHue
COXpaHEHHUsl DHEPruu B IrpaHULl IPUMEHUMOCTH 3aKOHA COXPaHEHUs SHEPIUH.
MEXaHUKe Pemenne 3amay ¢ UCHOJB30BaHMEM 3aKOHA
COXpaHEHUs SHEPrUH
Hroro mo pazmeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOT'PAMME
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8 KUIIACC
Ne HaumenoBanue KosmuecTso [IporpammMHOe conepkanue OcHOBHBbIE BU/IbI I€ATEIBHOCTH 00y4arOIUXCst
n/n pasnelion u TeM 94acoB
y4eOHOTO TpeMeTa
Paznen 1. TenuioBble siBJIeHUS
1.1 | Crpoenne u CBOICTBa 7 OcHOBHEIE nonoxenus| HaGmaronenne Hu WHTEpIpETalnst OIEBITOB,
BEII[ECTBA MOJICKYJISIPHOKMHETUUECKON CBU/IETEIHCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
TEOpUM  CTPOEHHUS  BEIIECTBA., CTPOSHUH BEIIECTBA. OIBITHI C PACTBOPEHUEM PA3TUYHBIX
Macca u pa3Mmepbl aTOMOB M| BENIECTB B BOJE.
MOJIEKYII. OmnbiTel,| Pemenue 3a1a4y mo OIEHWBAHUIO KOJUYECTBA ATOMOB
TTOITBEPIKTAIOIINE OCHOBHBIE| WJIM MOJICKYJI B €IMHUIIE 00bEMA BEIIECTBA.
TTOJIOKEHUS MOJICKYIISIpHO-| AHaJIM3  TEKCTa JPEBHUX aTOMHUCTOB (Hampumep,
KHHETUYECKON TEOPUHU. ¢dparmenta mosmel Jlykperust «O Tpupoje Beliei») ¢
Mogenu TBEPAOrO, KUIKOTO H| HU3JI0KECHUEM obOocHOBaHU aTOMHOU TUIIOTE3EI

razoo0pa3Horo COCTOSIHHM
BemectBa.  Kpucrammueckue u
amopdubie Tema.  OOBsCHEHHE
CBOMCTB Ta30B, JKHIKOCTEH WU
TBEPABIX  Tel Ha  OCHOBE
IIOJIOKEHUH MOJICK yJISIPHO-
KHHETHYECKOM TEOPHHU.
CMmauMBaHue W  KalWUISIPHBIC

sBaeHus. TermnoBoe paciupCHuC u
CXXaTuc

(cmbIicioBOe utTeHme). OleHKa YOEAWTEIBHOCTH OSTHX
obocHoBanui. OOBsiICHEHHE OpPOYHOBCKOTO JBIIKCHUS,
siBJeHUs TUGOY3UN U pa3IUuuil MEX1y HUMH Ha OCHOBE
HOJIOKEHUH ~ MOJICKYJIIPHO-KHUHETUYECKOM TEOpUH
CTPOEHHMS BEIECTBA.

OObsicCHEHHE OCHOBHBIX Pa3JIMYUil B CTPOCHHU Tra30B,
KHUIKOCTSH U TBEPIBIX TEI

C  WCIOJIb30BaHHEM  IOJOKEHHH  MOJICKYIISIPHO-
KHHETHYECKOH  TEOpHMHM  CTPOCHHsS]  BEIECTBA.
[IpoBesieHHE OMBITOB MO BBIPAIIMBAHUIO KPHCTALIOB
MIOBAPEHHOM COJIM MJIM caxapa.
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[IpoBenenue u 00BsICHEHHE OIILITOB,
JIEMOHCTPUPYIOIIHN X KAMMILISIPHBIC SIBJICHUS U SIBJICHUE
CMa4yuBaHHS.

OObscHEHNE PONIM KATUJUIPHBIX SIBJICHUN

JUISL  TIOCTYIUIGHMsI BOJBI B OpPraHU3M  pacTCHUM.
Hab6mronenue, mpoBeneHue U OOBSICHEHUE OTMBITOB TIO
HaO0JIIOICHUIO TETJIOBOTO PACITUPEHUS Ta30B, KUIKOCTEH
u TBEpAbIX Ted. OObsCHEHHE coXxpaHeHus oO0BEMa
TBEPABIX TEJ, TEKYYECTH S>KHJKOCTH (B TOM YHCIE,
Pa3HUIIBI

B TEKYy4eCTH [UIsl pasHbIX JKHUJKOCTEH),

JIaBJICHUS Ta3a.

[IpoBeneHre OMBITOB, JAEMOHCTPUPYIOIIHUX 3aBHCUMOCTH
JABJICHUS BO3AyXa OT ero oOhéMa W HarpeBaHUsS WIH
OXJIAXKJCHMS, W HX OOBICHEHHME Ha OCHOBE AaTOMHO-
MOJICKYJIIPHOTO YICHHUSI. AHanM3  TPaKTHYECKUX
CUTYallui, CBA3aHHBIX

CO CBOMCTBaMH Tra3oB, )KUIKOCTEU U TBEPABIX TN

TermoBsIe POIECCHI 21 Temmneparypa. Cesi3p | OOOCHOBaHME  TPAaBHJ  H3MEPEHUS  TEMIICPATYPHI.
TEMIEpaTyppl CcO  CKOpocThio | CpaBHEHHE pPa3IUYHBIX CIOCOOOB M3MEpPEHUs M IIKaj
TETUIOBOTO  JIBVDKCHHSI YaCTHIL. | TEMIIEPaTyphl.

Buyrpennsisi sneprus. Crioco6st | Habmonenue u 00BsICHEHHE OIIBITOB,
WU3MCHCHHUS BHYTPCHHEH SHEPruu: | JIEMOHCTPUPYIOIIUX U3MECHEHUE BHYTPEHHEH dHEPrun
TeIUionepeaaya ¢ COBEpIIEHHE | Tella B pe3ylbTaTe Terlonepeiayu u paboThl BHEITHUX
paboTsl. Buasl Teninonepenauu: CHIL.

HaGmrogenne W OOBSACHEHHE  OIBITOB,
00CcyXIeHNEe TPAKTUYECKUX CUTYaIlHii,
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TEIJIONPOBOIHOCTh, KOHBEKIIHS,

U3JIy4EHUE. KommgectBo
TENJIOTHI. Y nenpHas
TEILIOEMKOCTh BEILIECTBA.
TemnooOmen u TEIIOBOC
paBHOBECHE. VYpaBHeHue
TemaoBoro OanaHca. IlnaBiieHue
u OTBEpJICBaHUE
KPUCTAJUTNYECKUX BEIICCTB.
VnaenpHasg TemuioTa IUIABIICHUS.
[TapooGpa3zoBanue u
KOHACHCAaIHS. Hcnapenue.
Kunenne. VYaempHas Ttemmora

rnmapooOpa3zoBaHus. 3aBUCUMOCTH

TEeMITepaTypbl KHITCHUS oT
aTMOC(EpHOTO JaBJICHHUS.
BnaxHocts BO3/yXa.
DOHeprus TOILJIMBA.
VnempHas TEmJIoTa
cropanus.  [IpuHIUIIBL

paboThl

temioBeix  apurarenein  KIIJ

TCIIJIOBOI'O ABUIaTCJIA. TenmoBeie
JABUTATCIIM U

JIEMOHCTPUP YIOIIIH X pa3inyHbIe BU/IbI
TeIJIonepe1aun: TEIJIONPOBOIHOCTb,
KOHBEKLNIO, u3iydeHue. HccnenoBanue

SIBJICHUS TEIIOOOMEHA

MpU  CMEUIMBAHUM  XOJIOJHOM W  TOpSYEHd  BOJBIL.
HaGnronenue  ycTaHOBIIEHHSI TEIUIOBOTO  PaBHOBECHS
MEXAy Tropsued u XosogHoW Bojoil. OrmpeneneHue

(M3MepeHre) KOJMUECTBa TEIUIOTHI, MOJY4EeHHOTO BOOH
npu  TEIIOOOMEHE C  HArpeThiM  METANTHYCCKUM
mwHApoM.  OmpenencHue  (M3MEpPEHHE)  YACIbHOM
TenJIOEMKOCTH BEIIIECTBA.

Pemenne 3amad, CBsA3aHHBIX C
KOJIMYECTBA TETIOTHI U TETUIOEMKOCTH
pH Ter1000MeHe.

AHaM3 CUTyalluid MPAaKTUYECKOTO HCIOJIb30BaHUS
TEIJIOBBIX CBOMCTB BEILIECTB U MaTepHAJIOB, HAPUMED,
B LEIIX  DHeprocOepexeHus::  TETIOU30JISLHS,
sHeprocOeperarone Kpbllly, TEPMOAKKYM YIATOPBl U
T. 1.

BBIYUCIICHUEM

HaGmronenwe  sBJICHWA  UCHApEHHUS W
KOHJICHCAIIHH.

Hccnenosanue mporecca  MCIapeHus
pa3IMYHBIX  JKUAKOCTEH. OO0ObsicHeHNE

SIBIICHHUI HCIIapCHHUA KW KOHACHCAIIMKW Ha
OCHOBC aTOMHO-
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3aIluTa OKpYKaroleu MOJIEKYJISIPHOTO Y4ECHHUS.
Cpeapl. Hab6nronenue u oObsAcHEHHE Mpolecca KUIMEHUS, B TOM
3aKOH  COXpaHEHUs U YHUCJIE 3aBUCUMOCTH TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.
IIpCBpAlllCHUs  SHCprun B Ornpenenenue (u3mMepeHue) OTHOCUTEIIbHOMN
TCIIOBLIX Mponeccax BJI&JKHOCTH BO3/yXa.

Habuntonenue mporecca miaBjaeHUs] KPUCTAIUIMYECKOTO
BElIeCTBa, Hampumep, Jpaa. CpaBHEHHE MPOLIECCOB
IJIaBJICHUA KPUCTAJUIMYCCKUX TCJII U PASMATYCHUA

IpU HarpeBaHUM aMOp(HBIX TeJl. Onpenenenue
(u3MepeHue) yaeabHON TeIUIOThI TUIABJICHHUS JIbIa.
O0bsacuenne SIBIICHUH TIJIABJICHUS n
KPUCTAJUIM3AI[MM HAa OCHOBE aTOMHO-
MOJICKYJISIPHOTO YICHHUSI.

Pemenne 3a1a4, CBA3aHHBIX C BBIYHCJIICHUEM KOJIMYECTBA
TEIUIOTHI B MpoLieccax TeIIonepeaay npy MIaBIeHUN 1
KPUCTAJUIM3AI[MH, HCIIApEHUH W KOHACHCALMH. AHAIN3
CUTyalldid  MPAKTHYECKOrO0 MNPUMEHEHUS  SIBICHUU
IUTaBJICHUS. U KPUCTAJUIM3ALMK, HAllpUMeEp, MOJydeHHE
CBEPXYMCTBIX MaTEpUasoB, COJeBas rpeika u Jp.
Ananmu3 paboTel M OOBACHEHHE MPHUHIIMIA
NEHCTBUS TEIJIOBOTO JBUTraress. BolumcieHue
KOJINYECTBA TEIUIOTHI,
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BBLAC/HIOMICTOCA IIPpU CropaHruu pa3jIMdYHbIX BUI0B

torumBa, u  KIIJI  mBurarens.  OO6cyxnenue
IKOJIOTHUECKUX TOCIICACTBUN WCTIOJIH30BaHUS
JIBUraTejael BHYTPEHHETO CrOpPaHMs, TEIUIOBBIX H
TUJIPOSJIEKTPOCTAH I

Hroro mo pazueny 28

Paznen 2. 3J1eKTpnqec1me U MAarHMTHbIC SAIBJICHUSA

2.1 | DiekTpuveckue 7
3apanpl.  3apsyKCHHbBIE
Tena u 1704
B3aNMOJIEHCTBUS

DJeKTpu3aIys Tel.

JIBa  poma  SIEKTPUYECKUX
3apsAJIOB. BzaumonerictBue
3apsSKCHHBIX TCJI.

3akon Kymona (3aBUCUMOCTH CHJIBI
B3aMMOJICHCTBUS 3aPsHKCHHBIX TEI

OT  BEJIMYMHBI  3apsiioB U
paccTosiHusL  MEXIy  TelaMu).
DIIEKTPUYECKOE noJje.

Hanpsok€HHOCTD  31eKTpUYEeCcKOro
nosiga. [lpuHmun cyneprno3uuuu
ANEKTPUUECKUX TMOJIeH

(Ha  Ka4YeCTBEHHOM  YPOBHE).
Hocurenn INEKTPUUECKHUX
3apsii0B. DeMEeHTapHbIN

anekTpuueckuit 3apsaa. CtpoeHue
atoma. [IpoBoaHUKY U

Habmronenue u mpoBeieHre ObITOB
MO0 DJEKTPU3AIMK TEJI TIPU CONPUKOCHOBEHUU U

WHIYKIHEH.

HaoOmronenune u oO0BsACHEHNE B3aUMOIEHCTBYS
ONHOMMEHHO M  PA3HOMMEHHO  3apsKCHHBIX  TEJL.
OObsicHeHWe  TpHWHIMIA  JEUCTBHS  3JIEKTPOCKOIIA.

OObsicHEHUE SABIICHUN AJICKTPHU3AIUN
IpU CONPUKOCHOBEHUM TEJI W MHIYKUUEH C

HCIOJIb30BaHUEM 3HaHUH 0  HOCHUTEJIX
AICKTPHUECKUX 3aps0B B BEIIICCTBE.
Pacrio3naBanue © = OOBJACHEHHE  SBJICHUH
JJICKTPH3allUk B TIOBCEJHEBHOW  JKHU3HHU.
HaOmronenue u o0BsACHEHHE OIIBITOB,
WJUTFOCTPHU P YIOIIIHX 3aKOH COXpaHEHUS

QJICKTPUYCCKOI'O 3apsaaa.

Ha6J'II-O,I[eHI/Ie OIIBITOB II0 MOJACIMPOBAHHUIO CHIIOBBIX
JIMHUIT QJICKTPHUYCCKOI'O IT0JIA. HccnenoBanue HeﬁCTBHH
QJICKTPUYCCKOI'O II0JIAA Ha IIPOBOJHUKU U AUIJICKTPUKHU
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JAUIJICKTPUKH. 3aKkoH COXpaHCHUA
OJICKTPUYICCKOTI'O 3apsaa

2.2

[TocrosiHHBIN
INEKTPUYECKUI TOK

20

DNEKTPUYECKUN TOK. Y CIIOBUS

CYILIECTBOBAHUS
3JIEKTPUYECKOTO TOKa.
HUcrounukn MOCTOSIHHOTO
TOKa. HevicTBus
3JIEKTPUYECKOTO TOKa
(TemioBoe, XUMHUYECKOE,

MarHUTHOE). DIEKTPHUYCCKUIN
TOK
B KUJOKOCTAX M rasax.

DJIeKTpUYECcKas IEMb. Cuna
TOKA. DIIEKTPUUECKOE
HanpspkeHue.  CompoTuBIIEHHE
MIPOBOIHUKA. VY nenpHOE
COTIPOTHBJICHUE BEILISCTBA.
3akon OMa Uil ydacTka IIEIH.
ITocnemoBarenpHOE n
napajijieibHOe COeINHEHUE
MIPOBOTHUKOB.

Pabora n MOIIHOCTE
AIICKTPHYECKOTO TOKA.

3akoH xoymns—Jlenua.
DIIEKTPUYECKUE 1IENH U

Hab6mronenue pa3InYHbIX BHJIOB JeNCTBUA
AJIEKTPUUECKOTO TOKa U OOHAapyKeHHUE OTHUX BHUJOB
IefcTBAST B MOBCENHEBHOM KM3HU. HaOimromenue
BO3HUKHOBEHHSI Ta30BOr0 pa3psa U AJIEKTPUYECKOTO
TOKa B KUJIKOCTH

COopka M HUCHBITaHHWE DJIEKTPUUECKON IIenH
MOCTOSTHHOTO TOKA.

N3mepenue cuibl Toka amnepmerpom. M3mepenue
AIIEKTPUYECKOTO HAIPSHKEHUS BOJIbTMETPOM.
ITpoBeneHue u o0BsIcCHEHNE OIIBITOB,
JEMOHCTPUPYIOIIMX  3aBUCUMOCTb  BJIEKTPHUUECKOTO
CONPOTUBIIEHUS MPOBOJAHUKA OT €ro JJIMHBI, IUIOIIAIN
MONIEPEYHOr0 CEYEHUSI U MaTepHaa.

HccnenoBaHnne  3aBUCMMOCTH  CHJIBI  TOKA,
MIPOTEKAIOLIET0 YEPE3 PE3UCTOP,

OT CONPOTHBIIEHUS PE3UCTOpPAa WM HANPSIKEHUS Ha
pe3ucTope.

IIpoBepka mpaBuia CIOXKEHUS HAINpPSHKEHUH MpH
MIOCJIEIOBATEIIbHOM COEJMHEHUU JBYX PE3UCTOPOB.
IIpoBepka npaBuiia Juist CHIIbI TOKa

IIPU NApAJUIEIIbHOM COEIMHEHUH PE3UCTOPOB.
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HOTPEOUTEH ICKTPUUECKOM
sHeprun B ObiTy. KopoTkoe
3aMBIKaHHUE

AHanu3  cuTyauuid  IOCJIENOBaTEIbHOIO U
[apauieIbHOIO0  COEJMHEHHS IPOBOJHUKOB B
JIOMAIHUX 3JIEKTPUYECKUX CETSX.

Pemenue 3amau ¢ ucnojb3oBaHueM 3akoHa Oma u
dopmMyn pacué€ra 3JIEKTPUUYECKOTO CONPOTUBIICHUS IIPU
MOCJIEIOBATEIbHOM M MapajUIeIbHOM  COEIMHEHUU
poBOJAHUKOB. OmpezneneHue padOThl IEKTPUUECKOTO
TOKa, MPOTEKAIOIIEr0 Yepe3 PE3UCTOP.

OnpeneneHne  MOIIHOCTH  3JIEKTPUUECKOTO  TOKa,
BBIJIETIIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA Yepe3 JIAaMIIOUKY
oT HanpskeHns Ha Hel. Onpenenenne KIIJ[ HarpeBaTens.
HccnenoBanue mnpeoOpa3oBaHus HSHEPrHH IPH
MOTbEME TPY3a BIEKTPOABUTATEIIEM.

OObsicHeHHWe YCTpOWCTBA W  MPUHIOMNA  JACUCTBHUS
JOMAIIHUX AIIEKTPOHArPEBaTEIbHBIX puOOpOB.
OObscHEeHrEe TPUYNH KOPOTKOTO 3aMbIKaHUS M IMPUHIIKIIA
JEWCTBUSA IUIABKUX MpeaoxpaHurtenen. Pemenue 3amau ¢
MCIOJIb30BaHueEM 3akoHa Jkoyns—JIeHnna

2.3

MarsuTHbIE SIBICHUS

ITocTosiHHBIC MarHuThlI.
BzaumoeticTBue

MMOCTOSTHHBIX Mar"HuToB.
MaruuTtHoe oJe.

MaruaurtHoe 1oje 3eMIn

HccaenoBanue MAargsuTHOIO B3aUMOJCHCTBHUSI
MNOCTOAHHBIX MAarHUTOB.

I/I3y‘IeHI/IC MaramTHOTIO ITOJIA ITOCTOAHHBIX MAaIrHUTOB IIPpU
ux O6T>CI[I/IHCHI/II/I U pasaciICHUU. Hccnenopanue
MarHUTHOTO B3aUMOJCUCTBHUS




denepanbuas pabouast nporpamma | ®usmka. 7-9 kmaccel (0a30BbIN

YPOBEHbD)

N €TI0 3HA4YCHHUEC OJId KH3HH Ha

3emuie. OmnbIT Opcrena.
MarnutHOoe oJie
IIEKTPUIECKOTO TOKa.

[IpumeneHue 37eKTPOMAarHUTOB

B TexHuke. JlelicTBue
MAarduTHOTO ITOJIS

Ha TIPOBOJHUK C TOKOM.
DIIeKTpOIBUTaATEIb

ITOCTOSIHHOTO TOKA.
Hcnonp3oBanne
3JIEKTPOABUTATENEN

B TEXHUYECKUX YCTPOMCTBAX M HA
TpPaHCTIOPTE

IMOCTOSIHHBIX MarHUTOB.

M3ydeHne MarHUTHOTO MOJISl IOCTOSIHHBIX MAarHUTOB TIPH
ux o0beAMHEHUU W paszzeiieHuu. [IpoBeneHune ombITOB
M0 BU3YyaJIU3alUH MOJIS TOCTOSTHHBIX MAarHUTOB.
W3ydenue  siBJIGHHMsT ~ HaMarHWMYMBAaHHUS  BEIIECTBA.
HccnenoBanue AEUCTBHS DIEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTPEJIKY.

[TpoBenenue OITBITOB, JIEMOHCTPUP YFOIITUX
3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUSI KaTYIIKH

C TOKOM W MarHuTa OT CWUJIbI W HalpaBJICHHUS TOKa B
KaTyIIKe.

AHamm3  CUTyalluid  TPAaKTHYECKOTO  MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBINIJIEHHOCTH, MeUIINHE). M3ydueHue
JIEHCTBHUS MarHUTHOTO ITOJIS

Ha MPOBOJHUK C TOKOM.

N3yuenue NEUCTBUS AIEKTPOABUTATEIIA.
N3mepenue KIIQ AIEKTPOABUTATEIBLHON
YCTaHOBKH.

Pacno3naBanune n aHaIm3 Pa3IMYHBIX
MPUMEHECHHUI DJICKTpOABHUTATENICH (TPaHCHOPT,
OBITOBBIC YCTPOMCTBA U JP.)

2.4

DneKTpoMarHuTHas
WHIYKIUS

Oneiter ®apanes.  SIBneHue
JJIEKTPOMAarHUTHOM  WUHIYKLIHH.
[IpaBuno Jlenna.
DNeKTporeneparop.

OnbITH 1o HUCCICAO0BAHNTIO SABJICHUA
BHCKTpOMaFHHTHOﬁ WHAYKIUN. HUCCICA0BAHUC
W3MEHEHHUI 3HAaUYCHUS U HaIpaBJICHUA WHAYKIIHOHHOTO
TOKa
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Crioco0Osr HOJTY4CHHS
JIEKTPUYECKOU SHEPIUH.
DIEeKTPOCTaHITUN

Ha BO300HOBIIIEMBIX
HCTOYHHKAX SHCPIrun

Hroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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9 KJIACC
Ne HaumenoBanue KoymuecTso [IporpammMmHOe conepxanue OcHOBHbIE BUIBI AEATEIBHOCTH 00 y4arOIINXCs
n/n pasnelion u TeM 94acoB

y4eOHOTO mpeaMeTa

Paznen 1. Mexannuyeckue siBJIeHU

1.1 | MexaHudeckoe IBWXECHUE
U CIIOCOOBI €r0 OIMMCAHUS

10

MexaHnueckoe JIBUKECHUE.
MartepuanbHas Ttouka. Cucrema
OTCYETA. OTHOCHUTEITLHOCTh
MEXaHHUYIECKOTO JIBIKEHUS.
PaBHOMEpHOE  TpsAMOJIMHENHHOE
JIBUKECHUE. HepaBnomepnoe
MPSIMOJTMHENHOE TBIDKEHUE.
CpenHsiss 1 MTHOBEHHAsi CKOPOCTh
Tena npu HEPABHOMEPHOM
IBIKECHUH, Yckopenue.
PaBHOYCKOpEHHOE
NPSIMOJIMHEMHOE JIBHYKEHUE.
CBoOomnoe maneHue.  OIBITHI
[Manunes. PaBHomepHoOe
JBUKECHHE

no OKPYKHOCTH.

[lepuon n yactora

oOpamenusi.  Jluneitnas wu
yIJ10Basi CKOPOCTH.

Anamm3 ®  OOCYKJIEHHE Ppa3JIMYHBIX TPUMEPOB
MEXaHUYECKOTO JIBUKECHU.
OOcyxnaeHue  TpaHUIl TOPUMEHUMOCTH  MOJAEIH

«MaTepraIbHask TOYKa».

OnucaHre MEXaHWYECKOTO JBFDKCHUS Pa3IMIHBIMU
criocobamu (ypaBHeHUE, TabuIa, rpaduk).

AHaM3 KU3HCHHBIX CHTYallUi, B KOTOPBIX IPOSIBIISETCS
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBUKEHUSI.
HaGmionenne  MexXxaHMYeCcKOTO  JABWKEHHUS  Tela
OTHOCHUTEJILHO Pa3HbIX Tea oTcuéra. CpaBHEHUE MyTeH
U TPaeKTOpUIl JBWXKEHHUS OJHOTO U TOTO K€ Tema
OTHOCHUTEJILHO pa3HbIX TeJl OTCUETA.

Anamu3 Ttekcra lamunes 00 OTHOCHTEIbHOCTH
JNBUKCHUS;  BBIMOJIHEHUE  3aJaHUd 1O  TEKCTY
(cMbICIIOBOE YTEHHE).

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHHs Opycka
WIM JIBIKEHUS IIapHKa M0 HAKJIOHHOMN MIOCKOCTH.
Ananu3 u 00cyxJeHre crnocoboB
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LlenTpocTpemMurenbHOE NpUOIHKEHHOTO ONpeICIICHUS MTHOBEHHOM
YCKOpPEHHE CKOpPOCTH.

OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHXKEHUS
(wapuka B OKMJIKOCTH, MOJIENU 3JIEKTPUYECKOTO
aBToMoOmiast u 1. 1.). OnpeneneHue IyTH,
IIPOWJICHHOTO 33 JAaHHBIA IIPOMEXKYTOK BPEMEHH, H
CKOPOCTH Tena

no rpapuKy 3aBUCUMOCTH NyTM PpPaBHOMEPHOIO
JBUKEHUS OT BPEMEHHU.

OOcyxaeHne BO3MOXKHBIX MPUHIIMIIOB JIEHCTBUSA
pUOOPOB, U3MEPSIOIINX CKOPOCTH (CITUIOMETPOB).
Boluncnenne mytu ¥ CKOpPOCTH MPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JBUKEHUHU TeJa.

OmnpeneneHne MNPOMACHHOIO IYTM W YCKOPEHHS
JBIDKEHUS Tesla MO0 IpaduKy 3aBHCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHEHOTO IBHYKEHUS TeJla OT
BPEMCHHU.

IIposepka cunomesvl. eciu

npU PAGHOYCKOPEHHOM OBUICEHUU

0e3 HauanbHoU CKOPOCMU NYMU OMHOCAMCA KAK PO
HEUeémuvlXx  uucei, mo  coomeemcmeyujue
APOMENCYMKU 8PEMEHU 0OUHAKOBUL.
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OrmpeznenieHue yCKOpPEHHUs Tella  MpH
PaBHOYCKOPEHHOM JIBYKCHUH 1o

HAKJIOHHOM INIOCKOCTH.

N3mepenue nepuojia U 4acTOThl 0OpallleHus Teja 1o
OKPY>KHOCTH.

Omnpenenenue CKOPOCTH PaBHOMEPHOTO
JIBUKEHHUS Tela M0 OKPYKHOCTH. PemieHue

3aJa4  Ha ONpEeNeNieHue KHHEeMaTHYEeCKHX
XapaKTEPUCTHK

MEXaHWYECKOTO  JBIDKCHHSI  Pa3JMYHBIX  BHJIOB.
PacnioznaBanue u npubauKEHHOE OMMCAHNE PAa3TMYHBIX
BUJIOB MEXaHUYECKOTO IBIKEHUS B IIPUPOJE U TEXHUKE
(Ha mpuMepax CBOOOJHO MAJAIOUIMX TEN, IBHKCHUS
JKUBOTHBIX, HEOECHBIX TeJl, TPAHCHOPTHBIX CPEICTB U

ap.)

1.2

BsaumonelicTBue Ten

20

IlepBbiii  3akoH  HproToHa.
Bropoit  3akon  HproToHa.
Tperuii  3akoH  HproToHa.
[TpuHLIMIT CYyNepIIO3ULIUU CUIL
Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHMs: Ccuia  TPEHUS
CKOJIbXKEHUSI, CUJIAa TPEHUS TTOKOS,
Jpyrue BUIbl TPEHHUSL.

Cuia TsDKECTM M 3aKOH
BCEMHUPHOTO TATOTEHUS.

HaGmronenne u o0CyKICHUE OTBITOB

C JIBFDKCHUEM TeJla MPH YMECHBIICHUN BIMSHHS JIPYTHX
TEN, TPENATCTBYIONUX JBIKCHUIO. AHAJIM3 TEKCTa
[amtess ¢ omMcCaHWEM MBICJICHHOTO SKCIICPUMEHTA,
00OCHOBBIBAIOIIICTO 3aKOH HHEPIHH, BBIITOJHECHUC
3a/IaHuii 10 TEKCTY (CMBICIIOBOE YTCHHUE).

OO6cyx1eHne BO3MOKHOCTH BBITIOTHEHHS 3aKOHA
HMHEPLHU B Pa3IMYHbIX CHCTEMax OTCUETa.
HaGronenue u 00CyXICHHE MEXaHHUECKUX
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Yckopenue cBOOOHOTO MaJCHUSI.

JBmxeHue TUIAHET BOKPYT
Comnna. IlepBas kocMuueckas
CKOpOCTb. Hesecomocth u
[eperpy3KH. PaBHOBecue
MaTepHuaIbHOI TOYKH.
AOCOIIIOTHO TBEp/IOE TeJIO.

PaBHOBecue TBEpHOrO TENAa C
3aKPETUIEHHON OCBIO BpALCHUS.
MowmenT cunsl. LleHTp Tsxectn

ABJICHUM, IPOUCXOAAIIMX B CUCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM
n YCKOPCHHOM JBMKCHUH OTHOCHUTCIIbHO

KaOMHeTa (PU3UKH.

JlelicTBUSA C BEKTOPAMU CHJI: BBITIOJIHEHUE 3aJaHUI

O CJIOKEHUIO U BEIYMTAHUIO BEKTOPOB.

HaOmronenue A/nnu MIPOBE/ICHNE OIIBITOB,
JEMOHCTPUPYIOIIHNX 3aBUCUMOCTh YCKOPEHUS Teja OT
MIPUJIOKEHHOM K HEMY CUJIBI U MACChI TeJa.

Ananu3 1 00bICHEHHE SBJICHUH

C WCIOJB30BAaHMEM BTOpPOTO 3akoHa HproTOHA.
Pemenue 3amad ¢ HWCMOIB30BAaHWEM BTOPOTO 3aKOHA
HerloTrona u mpaBuma crnoxkenus: cuwi. OrmnpeaeneHue
JKECTKOCTU IPYKUHBI.

AHanm3 CUTYalui, B KOTOPBIX HAOIIOIAI0TCS YIIPYTHe
nedhopmaiuy, U uX o0bsICHEHHE

C HCIOJIb30BaHMEM 3aKoHa ['yka.

Pemenue 3aay ¢ ucnosib30BaHUEM 3aKkoHa ['yka.
HccnenoBanne 3aBUCUMOCTH CHIIbI TPEHUS CKOJIbKEHUS
OT CWJIbl HOpPMaJbHOTO JaBiieHHs. OOCyxaeHue
pe3yIbTaTOB HCCICAOBaHMA. Onpenenenue
Kod(puIMEeHTa TPEHUS CKOJBKEHUSI.

N3mepenure cuiibl TpEHUs TTOKOSI.
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Pemenune 3amay ¢ ucnonbp3oBaHHEM (QOPMYIBI st
CHWJIBI TPEHUS CKOJILKCHHSL.

AHam3 JIBUXKEHMS TeJI TOJLKO IOJ ACHCTBHEM CHIIBI
TSDKECTH —  cBoOoaHoro mazacHus. OObsIcHeHUE
HE3aBUCUMOCTH YCKOPEHHUs CBOOOJHOTO TMaJeHUs OT
MaccChl Tela.

OneHka BEIUYHMHBI CHJIBI  TSTOTEHHS,
JEUCTBYIOIICH MEXAy ABYMs Telamu (st

pa3HBIX Macc).

Anann3 OBM)KEHUS HEOECHBIX Tel IOJ
JIEACTBHEM CHIIBI TATOTEHUS

(c HCIOJIE30BaHUEM JIOTIOJTHUTEbHBIX
HMCTOYHHKOB WH(MOPMAIIHH ).

Pemrenne 3amau ¢ HCIOJL30BAaHHEM  3aKOHA
BCEMHUPHOTO TATOTCHHS 1 (DOPMYJIbI

JUTsL pacdéTa CUJIbI TSHKECTH. AHAIU3

OPUTHHAJILHOTO TEKCTA,

OTMCHIBAIOIIETO TPOSIBJICHUS 3aKOHAa BCEMHUPHOTO
TATOTEHHWS, BBIIOJHCHUE  3aJlaHUA 10  TEKCTY
(cMBICIIOBOC UTEHHE).
HaGmronenue u o0CyXIeHHE OTIBITOB

M0 M3MEHEHHIO Beca Tella NpPU YCKOPEHHOM
JIBUKEHUN

AHanu3 ycIOBHIl BO3HHUKHOBEHHS HEBECOMOCTH U
neperpysKu.

Pemienrie 3amau Ha ompenelcHUE Beca Tela B
Pa3IMYHBIX YCIOBUSIX.
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AHamu3 cui, JCUCTBYIOIIMX Ha Teo,
MOKOSIIIEECs] Ha OTIOPE.
Ornpezenenre NEeHTpa TSHKECTH PA3TUYHBIX TEJ

1.3.

3aKOHBI COXpaHEHUS

10

Nmnynsc  Tenma.  M3MeHeHue
uMmIynsca.  Mmnyasc  CHITBL
3aKOH COXpaHEHHsS] HMITYJIbCA.
PeakTnBHOE NBIDKEHIE.

Mexannyeckas pabota U
MOIITHOCTE. PaboTa cHiI TshKecTH,
YIIPYT'OCTH, TPEHUSL. CBs3b
SHEPruu " paboTBhl.
IToreHumanbHass >Heprusg Tea,
MOJHATOTO HAaJ TOBEPXHOCTHIO
3emiu. [loTeHnmanbHas >HEpPrus
cxarod mpyxuHbl. KuHeTnueckas

SHEPrusl. Teopema 0
KMHETUYECKON SHEpPruu. 3aKoH
COXpaHEHHUsI MEXaHUYECKOI
SHEPruu

Habumronenue u o0cyxaeHue OIIBITOB,
JEMOHCTPHUPYIOIIMX Mepeaady UMITYJIbCa

IIPU  B3aMMOJICHCTBHM  Te€JI, 3aKOH COXpaHEHUs
UMITyIbca MpU aOCOJIIOTHO YIOPYrOM U HEyIpYyroM
B3aNMOJECHCTBHH Tl

AHanmm3 CUTyallMii B OKPYXKAIOIIEH JKU3HU C
WCITOJIB30BAHMEM 3aKOHA COXPAHEHMS UMITYJIbCa.
Pacnio3HaBaHue SBIEHUS PEAKTUBHOIO JIBM)KEHHS B
npupoae u  TexHuke. IIpumeHeHme  3akoHa
COXPAaHEHMS UMITYJIbCa

JUIs pacu€ra pe3yJabTaTOB B3aUMOJEUCTBUS Tenl (Ha
IIPUMEpax HEYNPYroro B3aUMOJEHCTBUSA, YIPYTrOro
LIEHTPAJIbHOTO B3aMMOJACUCTBUA JBYX OJUHAKOBBIX TElI,
OJTHO U3 KOTOPBIX HEMOBUKHO).

Pemenne 3agady ¢ HCIONB30BaHUEM  3aKOHA
COXPaHEHUs UMITYIIbCA.

Onpenenenue pa®OThl CHIIBI YIPYTOCTH IIpU
noxbEMeE rpysa c HCII0JIB30BAHUEM
HEMOJABIKHOIO M IOJBMXKHOTO  OJIOKOB.
H3mepeHre MOIIHOCTH.

M3mepeHne  NOTEHUMAIBHOM  DHEPIMM  YIPYIO
ne(GOopMUPOBAHHOM P YKHUHBI.
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M3mepeHre KUHETHYECKOM DSHEpruM Tena IIo
JUTMHE TOPMO3HOIO TYTH.
DKCIEePUMEHTATBHOE CpaBHEHHUE M3MCHCHHS
MOTEHIIMAIBHOW M KUHETHUYECKOW JHEPrud Tena IpH
JBVKCHUH o HAKJIOHHOH IJIOCKOCTH.
DKCrepyuMEHTaIbHAsT TIPOBEPKA 3aKOHA COXPaHECHUS
MEXaHUYECKON YHEPrUn
npu cBoOoaHOM TazeHuu. llpuMeneHue
3aKOHA COXPAHEHUSI MEXAHUYECKOW YHEPTUU
JITA pacuéra
MOTEHIIUAIBHON M KHHETUYECKOM dHEpruil Tena. Pemenue
3alad = C  HCHOJIb30BAaHUEM  3aKOHA  COXPaHEHHUs
MEXaHUYECKON SHEPrUr
Hroro mo pazmeny 40
Pasznen 2. Mexanndyeckue KoJIe0aHUA M BOJTHbI
2.1 | Mexannueckue 7 KounebarenpHoe nemwxenne. | HaOmronenue koseOaHu 0L JEWCTBUEM CHUJII TSKECTHU
KoJeOaHus OCHOBHEBIE XapaKTePUCTUKH | U YIPYrOCTH U OOHApY)KEHHE TOI00HBIX KOJICOaHU B
KOJICOaHMWI: TIEPHOJ, YacTOTa, | OKpyKaromeM Mupe. AHanu3 KojeOaHWi Trpy3a Ha
aMIuIuTyna. MaremMaTU4ecKuil U | HUTH U
NP YKUHHBIN MasATHUKH. | Ha TmpykuHe. OmpeneneHue 4YacTOThl KoJieOaHUU
[IpeBpatienue sHEeprun MaTeMaTUYeCKOro U MPYKUHHOTO MASITHUKOB.
npu KoJIeOaTeIbHOM HabOmromenne u  oObSICHEHHE  SABJIEHUS
JIBMDKCHUH. pe30HaHca.
3aryxaroniue kosieOanmsa. | MccimenoBanue 3aBHUCHMOCTH nepuoia
Brinyx1eHHBIE KoJIe0aHUs. | KOJIeOAHUI TMOJBEIIEHHOTO K HHUTH TIpy3a OT
Peszonanc JUTMHBI HATH.
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[IpoBepka HE3aBUCUMOCTH NepHOJa KoJeOaHWH Tpys3a,
MOJIBEIICHHOTO K JIGHTE, OT Macchl rpy3a. Habmronenue u
00CY)XJICHHE OIIBITOB, JEMOHCTPHPYIOMINX 3aBHCUMOCTD
nepuosia KoJiebaHUil NPYKHMHHOTO MAasTHHKAa OT MacChl
rpy3a u )KECTKOCTH TP Y)KHHBI.

[IpuMeHeHne  MaTeMaTH4eckoro W MPY)KUHHOTO
MasTHUKOB B KayecTBE MOJIENEH Uil  OMHCAaHUS
KoJ1e0aHUl B OKpYKaIoLIeM MHUpE.

Pemenne 3amad, CBSA3aHHBIX C BBIYHMCICHUEM HITH
OILIEHKOM YacTOThl (mepuoja) KosieOanuit Mamepenue
VCKOpeHUsL C80O0OH020 NAOEHUS.

2.2

Mexannueckue
BOJIHBI. 3BYK

Mexanunueckue BosHbl. CBOKCTBA
MEXaHUYECKUX BOJIH.
[lpononbHBlE U TONEpEeYHbIE
BOJIHBI. [[1HA BOJIHBI U CKOPOCTH
ed pacrpocTpaHeHHUs.
MexaHu4ecke BOJTHbBI

B TBEPAOM TeJie, CeCMUYECKUE
BOJIHBI. 3BYK. [ pOMKOCTB 3ByKa

u BbIcoTa TOoHA. OTpakeHue
3BYKa. Nudpaszsyk u

yABTPa3BYK

OOHapyKeHHE W aHaJlu3 BOJIHOBBIX SBJICHUH B
OKpPYKaloll[eM MHUpeE.

HaGmionenne pacmpocTpaHeHHUs TMPOJAOJBHBIX U
MOMEPEeYHbIX BOJH (Ha MoOJenn) u OOHapyKeHHE
aHAJIOTMYHBIX BUIOB BOJH

B npupoje (3BYK, BOJHBI Ha Boje). Brruncienue
JUIMHBI BOJIHBI W CKOPOCTH PAaclpOCTpPaHEHUS
3BYKOBBIX BOJIH. DKCIIEPUMEHTAJIBHOE OIpe/ieJIeHre
TPaHUI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJIEOaHMIA.
Habmronenue 3aBUCHMOCTH BBICOTHI 3BYKa

OT YacToThl (B TOM 4YHCJE, C HCIOJIb30BAaHHEM
MY3BIKQJIbHBIX HHCTPYMECHTOB).

HaOmroneane W OOBICHEHHE  SBJICHUSA
AKYCTUYECKOTO Pe30HaHca.
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AHanu3  OPUTMHAJIBHOIO  TEKCTa,  IOCBALIEHHOIO
WCIIOJIb30BAHUIO 3BYKA (MJIM YJIBTPA3BYKA)
B TEXHUKE (IXOJIOKaIUs, YIbTPa3BYyK
B MEIMIMHE M Jp.); BBINOJHEHHE 3aJaHUN 1O
TEKCTY (CMBICIIOBOE YTCHHE)
Hroro no pazneny 15
Pazgen 3. DileKTPOMAarHUTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJTHBI
3.1 | DnexTpoMarHuTHOE 6 DNeKTPOMarHuTHOE nozne.| IToctpoenune paccyxJieHuH, 000CHOBBIBAIOIINX
noJie DNeKTpOMarHuTHbIE BOJIHBI.| B3aMMOCBSI3b DJIEKTPUYECKOTO U MATHUTHOT'O TMOJIEH.
JJIEKTPOMAarHUTHBIE CaoiicTBa 3JIEKTPOMArHUTHBIX | DKCIEPUMEHTAIBHOE U3y4eHue CBOMCTB
BOJIHBI BosH. Illkana s1eKTpOMarHUTHBIX| 3JEKTPOMAarHUTHBIX BOJIH (B TOM 4YHCIE C
BOJTH. Hcnons30BaHue| MOMOIIBI0 MOOWUIBHOTO TenedoHa). AHaU3
JNIEKTPOMArHUTHBIX BOJIH  JUIS| PEHTT€HOBCKMX  CHHMKOB  YEJIOBEYECKOIO
COTOBOM1 CBSI3U.| OpraHu3Mma.
DneKTpoMarHuTHas npupojia| AHalIM3  TEKCTOB,  OMUCHIBAIONIIUX  MPOSBICHUS
cBeta. CkopocTh cBeTa. BoHOBBIE| 3JIEKTPOMAarHUTHOTO H3JIY4E€HUS B MPUPOAE: >KUBBIE
CBOIiCTBa cBeTa OpraHM3Mbl, H3JTy4eHHUs] HEOECHBIX Tel (CMBICIOBOE
YTEHUE).
Pacno3naBanne W aHaiuM3  pa3iMYHBIX
NPUMEHEHUH JJIEKTPOMAarHUTHBIX BOJH B
TEXHUKE.
M3ydeHne BOJHOBBIX CBOMCTB cBeTa. Pemienue 3a1au
C UCTOJb30BaHUuEM (HOpM yI
JUISL CKOPOCTH AJIEKTPOMATrHUTHBIX BOJIH, JUTHHBI BOJHBI U
4acTOTHI CBETa
Hroro no pasneny 6
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Pasnen 4. CBeroBble ABJIeHUS
4.1 | 3akoHbI 6 JlyaeBas MO/JIEITb cBera. | HabOmroneHune ombITOB, JEMOHCTPUPYIOIIUX SIBJICHHE
pacnpocTpaHeHuUs Hcrounuku CBETa. | MPAMOJUHEHHOTO pacrnpoCTpaHeHUs CBETa
cBETa [IpssmonuHeiiHOE (BO3HMKHOBEHUE TCHU U TIOJIYTCHHU),
pacnpocTpaHeHHe CBETAa. | M WX HHTEpIpETAUsi C HCIOJIb30BAHUEM

3armenus Cosnua u  JIyHBI. | OHATHS CBETOBOTO JIyya.

Otpaxenne cBera. [Inockoe | OObsicHEHUE U MOAETHPOBAHUE COJTHEYHOTO U JIYHHOTO
3epKajio. 3aKOH OTPAKEHHS CBETA. | 3aTMEHUI.

[Ipenomiienne  cBera. 3akoH| HccrnenoBaHue — 3aBUCMMOCTH  yrja  OTPaKEHHUS
npesiomyieHust  cBera.  IlonHoe| CBETOBOTro Jyda OT Yriia IMaJeHusl.

BHYTPEHHEE OTpakeHHe cBeTa.| M3ydeHne cBoiicTB H300paXkeHNUs B TNIOCKOM 3€pKaJe.

Ucnonr3oBanne nosiHoro| HabGmronenue U 00ObSICHEHHE OIBITOB
BHYTPEHHETO OTPaKEHHUS B| [10 MOJYYEHUIO M300pa’keHUN B BOTHYTOM U BBIITYKJIOM
ONTHYECKUX CBETOBOIAX 3epkanax. HaOmrogeHme u OOBSCHEHHE OIBITOB I10

MPEJIOMJICHUIO CBETa Ha IPAHUIIE Pa3IUYHBIX CPEl, B TOM
YHUCIIE OMNBITOB C TOJHBIM BHYTPEHHHM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yrila MPEIOMJICHHUS OT yriia
MaJICHUs CBETOBOTO JIyda Ha IPAHUIIE «BO3TYyX—CTEKIIO.
Pacnio3naBanue sIBJI€HUNA OTPa)KEHUSI U MPEITIOMIICHUS
CBETa B MOBCEAHEBHOM KU3HU. AHAIN3 U 00BSCHEHHE
SIBJICHUSI ONITUYECKOTO MUpaXKa.

Pemenne 3amau ¢ UCIOJIB30BaHHEM  3aKOHOB
OTpa)KEHUS U MPEJIOMJICHUS CBETa
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42 | JluH3pl W  ONTHUYECKUE 6 Jlunza. Xon naydeit B smH3e. | [lomydenwue U300 paxeHHA c MOMOILIBIO
puOOPHI Onruueckas cucreMa | coOuparomieit u paccenBatoiei Jnn3. OnpeaeneHue
¢doroanmapara, MHUKpPOCKONa U | (OKYCHOTO PACCTOSIHHSI M ONTHYECKOH CHIIBI
Teneckona. I'ma3 kak onTuueckas | coOuparoled JIMH3bl. AHaJIUM3 YCTPOWCTBA H
cucrema. BmzopykocTh U | IPUHIUNA JCWCTBUS HEKOTOPBIX ONTHYECKHX
JATbHO30PKOCTh npuOOpPOB: PoToanmapara, MUKPOCKOIIa, TEIECKOIIA.
N3yaeHnne Mojenu ri1a3a Kak ONTHYECKON CHCTEMBI.
AHanu3 sSBICHUH OJTM30PYKOCTH U TalTbHO30PKOCTH,
MIPUHIIAITA JCHCTBHS OYKOB
4.3 Pasnoxxenue oeoro 3 Pasnoxxenue Oenoro csera HaGmronenue pasznoxeHus Oenoro cmera B
CBETA B CIIEKTP B crektp. Omnbitel  HprloToHa. | COEKTP.
CnoskeHue crekTpanbHbIX 1BeToB. | Habmronenne n 00bACHEHHE ONBITOB
Hucnepcus cseta M0 TOJIy4EeHHIO OeJIoro cBeTa MpU CJIO0XKEHUH CBETa
Pa3HbIX [IBETOB.
[TpoBenenuie u 0OBICHEHUE OMBITOB
0 BOCHPUATHIO I[BETAa NPEIMETOB TMpU UX
HaOJIIOICHUH Yepe3 IIBETOBbIC (DMIBTPHI (IIBETHBIC
OYKH)
Uroro no pazneny 15
Pa3nen 5. KBanTtoBble siBj1eHUS
5.1 | Ucnyckanue u 4 OnbIThI Peszepdopna u | O6cyxnenue 1end onsIToB Pesepdopma mo
MOTJIOIICHHE CBETa IUTAHEeTapHasT  MOJedb  aToMa. | UCCIEeIOBAaHUIO aTOMOB, BBIIBM)KCHHE
aTOMOM Mogaens atoma bopa. Hcnyckanue | TUIIOTE3 O BO3MOKHBIX Pe3yJbTaTax OMBITOB

U MOTJIOIICHUEC

B 3aBUCMMOCTHU OT MPCAIIoJIaracéMoro CTpoCHuA
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ceera aroMoM. KBaHTBHL
JIunenyarsle CIEKTPBI

aToMOB, (OPMYIUpPOBaHHE BBHIBOJIOB U3
PE3yJIBTAaTOB OIBITOB.

OOcyxaeHue TMPOTHUBOPEUYUN TUTAHETAPHOM  MOJICIH
aToMa M OCHOBAaHUH JUIs TMIIOTE3bl bopa o cTalmoHapHbIX
opburax 21ekTpoHOB. HaOmroneHue CIUIOMIHBIX U
JMHENYaThIX CIEKTPOB M3JIY4EHHUS Pa3INYHBIX BEIECTB.
OObscHEeHNE TMHEHYaThIX CIEKTPOB U3y4EHUS

5.2

Crpoenue
spa

dATOMHOT' O

PamnoaktuBHoCTh. Anb(da, Oera-
n ramma-usnydeHus. CrpoeHue
aToMHOro  sanpa.  Hykmonnas
MOJIeJIb ATOMHOTO siipa. M3oTom®!.
PannoakTuBHBIE — IIpEBpALLECHUSA.
[lepnon momypacnmaga aTOMHBIX
anep

OOcyxaeHne BO3MOXKHBIX THIOTE3 O MOJEIAX
CTPOEHHUS sIpa.

Omnpenenenue cocraBa saep 1O  3aJaHHBIM
MaCCOBBIM H 3apsJIOBBIM YHCIIAM U

0 TIOJOXEHUI0 B MEPUOJUYECKOW CHCTEMe
JJIEMEHTOB.

AHanuM3 W3MEHEHHs CcocTaBa sapa M €ro
MOJIO’KEHUS! B MIEPUOUUECKON CHCTeME TP O'-

pPalMOAKTUBHOCTH.
HccnenoBaHue TPEKOB — (-4acTHI[ IO TOTOBBIM
doTorpadusm.

ObnapyxeHre U U3MEpeHue pagualroHHOro ¢GoHa ¢
MOMOIIBIO JO3UMETPA, OLICHKA €r0 HHTEHCUBHOCTH.
AHanu3 6GMOJOTUYECKHX U3MEHEHHH, TPOMCXOAAIINX
nox  JCHCTBHEM  PaJMOAKTHBHBIX  M3Jy4ECHHIA.
Hcnonb3oBaHuEe  pPaJUMOAKTHBHBIX  U3IY4CHHUN B
MEIUIIHE
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5.3 | SlnepHble peakuuu 7 SnepHble peakuuu. 3akoHbl | Pemienue 3amad ¢ UCMOIb30BAHUEM 3aKOHOB
COXpaHEHUA 3apsAI0BOr0 U COXpaHEHUSI MAaCCOBBIX U 3apsOBbIX YUCEI
MacCOBOI'0 YMCEINl. DHEPTUSA | Ha ONpEeeHUE PE3yIbTaTOB SAECPHBIX
CBSA3U aTOMHBIX s1ep. CBA3b | peakuuii; aHaIU3 BO3MOXHOCTH UIIH
Maccel 4 3Hepruu. Peakuuun HEBO3MOKHOCTH AJIEPHON PEAKIIUU.
CHUHTE3a U ACJICHUA AACD. OlnieHKa YHEPTrUM CBSI3U SIAEP C UCHOIb30BAHUEM
HUcTounuku OHCPIUun Comnnna (bopMyJIBI DUHINTEHHA.
 3BE311. SnepHast OOcyxkIeHNne MEPCIIEKTUB UCTIOJIb30BAHUS
dHepreTuka. JleicTaust YIIPABIISIEMOI'0 TEPMOSAECPHOIO CUHTE3A.
PalMOaKTUBHBIX U3NYICHUH | OGcyskaeHHe IPEHMYIECTB H YKONOTHIECKHX
Ha JKHBBIC OPraHU3MBbL npo0JieM, CBSI3aHHBIX C SAEPHOIN SHEPreTUKOM
Uroro no pazneny 17

IToBTOPUTENBHO-0000IAO NI MOTYJIb

[ToBTOpEHue n
000011EHNE
CoJIep’KaHus Kypca
bu3uku 3a 7-9 K1accel

9

CucremaTu3zanus u
0000111eHNEe TTPEAMETHOTO
COJICpKaHMSI M OTIBITA
JeSTSILHOCTH,
pruoOpETEHHOTO

IIPY U3YYEHUH BCETO Kypca
(bU3HKU OCHOBHOTO OOIIETr0
oOpa3oBaHus.

[ToaroroBka Kk OCHOBHOMY
rOCYIapCTBEHHOMY
IK3aMeHy 1o (pu3uke

TUIS1 OO YJaroIITMXCSI,
BBIOpABIINX 3TOT y4COHBIN
peaMeT

Brimosinenue yaeOHbIX 3a/1aHui, TPeOYIOIIUX
JEMOHCTpAli KOMIIETEHTHOCTEH,
XapaKTEPHU3YIOIINX €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

— NPUMEHEHUS MTOJIyYCHHBIX 3HAHUU

JUUIS HAYYHOTO OO0BSICHEHUS (DU3NUSCKUX
SABJICHUN B OKPYXKAIOIIEH IPUPOE,

B [TIOBCE/THEBHOM KU3HU U BBISIBJICHUS
(bu3HUECKIX OCHOB PsiJIa COBPEMEHHBIX
TEXHOJIOTH;

— MPUMEHEHUSI OCBOCHHBIX
AKCIEPUMEHTANBHBIX YMEHUM

JUIS1 UccaeioBaHusl (PU3NUECKUX SIBJICHUH,
B TOM YHCJIE JJIsl IPOBEPKU THIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEMN.

Pemenue pacu€THbIX 3a/1a4, B TOM YHCIIE
IpEeANoaraouMX UCI0Ib30BaHue (PUINYECKUX
MOJIEJIEH U OCHOBAHHBIX HA COAEPKAHUU
pa3IMYHBIX pa3eiaoB Kypca GU3UKH.
BrinosiHeHUE 1 3al1UTa rPYNNIOBBIX WU
WMHJIUBU1yaJIbHBIX TPOEKTOB, CBSI3AHHBIX

C coJiepkaHuEeM Kypca pU3UKU

Uroro no pazneny 9

OBHIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME

duekTpoHHbIE (MM POBHIE) 00pa3oBaTeIbHbIE PeCYPChI

7 xnacc -bubmauoreka ITOK https://m.edsoo.ru/7f416194
8 kimacc -bubnmmoreka IJOK https://m.edsoo.ru/7f4181ce
9 knacc -bubaunoreka [IOK https://m.edsoo.ru/7f41a4a6
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