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denepanbHas pabovas mporpamma mo ydeOHoMy mpeamery «Dusuka» (0a30BbIi ypoBeHb) (TIpeaMeTHas 00JacTh
«EcTecTBeHHO-HaydHbIe TPEIMETHI») (ajiee COOTBETCTBEHHO — Mporpamma no ¢usmke, Gpusnka) BKIIOYAET MOSICHUTEIBHYIO
3aIHCKY,COAepKaHne 00ydeHH s, INTAHUPYeMbIe Pe3YJIbTaThl OCBOSHUS IPOrPaMMBI IO (PH3UKE, TEMATHUESCKOE UIAHUPOBAHHE.

INOACHUTEJIBHAS 3AIIMCKA

[lporpamma mo ¢u3MKe Ha YpOBHE OCHOBHOIO OOLIEro oOpa3oBaHWS COCTABICHA HA OCHOBE MOJIOXKECHHH |
TpeOOBaHUII K pe3ysibTaTaM OCBOSHHUS Ha 0a30BOM YpOBHE OCHOBHOI 0Opa3oBaTENbHOM IPOrpaMMBbl, NPEICTABICHHBIX B
OI'OC 000, a Tarkec yu€roM QemeparbHON paboueid mporpaMMbl BocnuTaHus u KoHIenmwu mpenogaBaHus yaeOHOTO
npeaMera «Du3uKa.

CopmepxaHme mporpaMMbBl 1O (HU3UKE HaNpaBIeHO Ha (OPMHUPOBAaHHE ECTECTBEHHO-HAYYHOH TPaMOTHOCTH
oOydaronuxcsi ¥ OpraHH3allMi0 W3ydeHHs (QU3MKH Ha JEATeIbHOCTHON OCHOBe. B mporpamMme mo (HM3HMKE YYHTBIBAKOTCS
BO3MOXXHOCTH y4deOHOTO TmpeaMera B peammzanuu Tpeboanmii PI'OC OOO K mIaHHPYEMBIM JIMYHOCTHBIM U
MeTanpeIMETHBIM pe3ysibTataM O0YYeHHs, a TAKXKE MEKIPEIMETHBIC CBS3U €CTECTBEHHO-HAYYHBIX YYSOHBIX NPEIMETOB Ha
YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs.

[porpamma mo (U3MKe YCTAaHABIMBAeT pachpeleiieHue y4eOHOro MarepHana mo rojgaMm oOydeHUs (0 Kiaccam),
npeiaraeT NPUMEPHYIO TOCIEA0BaTEIbHOCTh N3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COICPIKaHHS U
y4€Te BO3PaCTHBIX 0COOEHHOCTEH 00yJaronixcsl.

[porpamma no ¢usuke pa3paboTaHa C LENIbIO OKAa3aHUS METOJUYECKOW MOMOLIM YYHMTEIH B CO3JaHUM paboueii
[IPOrpaMMBl 110 y4eOHOMY IPEaMETY.

®uszuka gBIsSEeTCAd CUCTEMOOOPA3yIOIUM AT €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEAMETOB, IOCKOJIBKY (u3HUecKue
3aKOHBI JISKaT B OCHOBE IMPOIIECCOB U SIBIICHHUHN, M3y4aeMbIX XUMHEH, OHoJoriel, actpoHoMuel 1 (usndeckoil reorpadueit,
BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYI0 KapTHHY MHUpa, NpEeIOoCTaBisieT Hauboiee sSCHbIe 00pa3Lbl NPUMEHEHHs Hay4HOTO
METO/Ia IIO3HAHMUS, TO €CTh CIIO0cCo0a MOTYYeHHs JOCTOBEPHBIX 3HAHUH O MHpE.

OnHa U3 mMIaBHBIX 3a1a4 (QU3MYECKOT0 00pa3oBaHMs B CTPYKType o0Iiero oOpa3oBaHUsl COCTOMT B ()OPMHPOBAHUHU
€CTeCTBEHHO-HayYHOU I'PaMOTHOCTHU M HHTEPECAK HAYKe Y 00YJarOLIHXCS.

W3yuenne ¢usumkum Ha 0a30BOM ypOBHE IIPEAIIONAraeT OBJAJCHHE CIEAYIOIMMH  KOMIETEHTHOCTSMH,
XapaKTepU3yIOIIMHU eCTECTBEHHO-HAYYHYIO TPaMOTHOCTb!

Hay4YHO OOBSCHATH SBJICHHS,

OLICHUBAaTh W TOHHMAaTh OCOOEHHOCTH HAy4HOTO HCCIIENOBAHMS; WHTEPIPETHPOBATh IaHHBIE W HCIIOJIb30BATh
Hay4HBIE J0Ka3aTelbCTBa

JUTSL TIOJTyYCHUS BBIBOZIOBY.

Hemn u3ydenns GU3MKH Ha YpOBHE OCHOBHOrO oOImero oOpa3oBaHHs ompereneHbl B KoHIENUuHM mnpenopaBaHUs
yuebHOTO mpemmera «Pu3mka» B 00pa3oBaTENbHBIX opraHm3anmsx Poccuiickort ®Denepanny, peaqn3yOIMIAX OCHOBHBIC
001eo0pa3oBaTeNnbHEIE TIPOTPAaMMBI, YTBEPXKAEHHOW pemeHneM Komermnm MuHHCTEpcTBa TpocBemeHus Poccuiickoit
Ddeneparuu (poTokoi ot 3 aexadpst 2019 r.

Ne [1K-4BH).

Llenn uzyueHus GU3NKU:

npHoOpeTeHne WHTEpeca H CTPeMJICHHsS OOYYaloIIUXCs K HAYYHOMY M3YYCHHIO MPUPOJBI, Pa3sBUTHE HX
UHTEIUIEKTYalIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEI;

Pa3BUTHE HpeﬂCTaBHeHHﬁ O HAay4YHOM METOAC TIIO3HAHUA U (bOpMI/l'pOBaHI/Ie HCCIICA0BATCIbCKOIO OTHOLICHHUA K
OKPY)KaIOLIUM SIBJICHUSIM;

(bopMHUpOBaHUE HayYHOTO MHUPOBO33PEHUS KaK pe3yabTaTra U3ydeHUsI OCHOB CTPOCHHS MaTepHu U (yHIaMeHTaIbHBIX
3aKOHOB (pU3HKHY;

(bopMupoBaHUE IIPEICTABICHUH O PONIH GU3UKH AT Pa3BUTHA APYIUX €CTECTBEHHBIX HAyK, TCXHUKU M TEXHOJIOTHH;

pa3BHUTHE TPEICTABICHUH O BO3MOXKHBIX cdepax Oyayliel mpodeccCHOHaNbHOW A TENbHOCTH, CBI3aHHOW ¢ (PM3HKOI,
MOATOTOBKA K JaJbHEHIIeMy 00Y4eHHUIO B TOM HaIlpaBJICHUH.

JocTtmxeHne 3TUX LeNeid IporpamMMbl 1O (U3MKEe Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs OOeCIeYMBAETCS
peLIeHreM CIIeIYIOLINX 3a1a4:

npuoOpeTeHne 3HaHUH O JUCKPETHOM CTPOEHHH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX, JJICKTPUIECKUX, MATHUTHBIX
U KBaHTOBBIX SIBJICHHUSX;

npuoOpeTeHHe YMEHWI ONKCBIBaTh M OOBACHATH  (DU3WYECKHE  SIBJICHHSC MCIIONB30BaHHEM IOJIyYEeHHBIX
3HAHWM;

OCBOCHHE METOJIOB PELICHHS MPOCTEHIINX PacuéTHBIX 3a/1a4 ¢ UCTIONB30BaHUEM (PU3HUCCKHUX MOJIENEH, TBOPUSCKUX
MPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHH HaOMIOJaTh TPHUPOJAHBIC SBICHUS U BBINOJNHATH OMNBITHI, JAbOpaTopHble pPabOThl |
9KCTIEPHUMEHTATBHBIC UCCIIEIOBAHMUS C HCIIOIh30BAHHEM H3MEPHUTENBHBIX IPHOOPOB;

OCBOeHHE TPHEMOB paboThl ¢ HWH(OpMaIHed (HUIMUECKOTO COAEpKAHMUS, BKIOYas WHPOPMAIUIO O COBPEMEHHBIX
JIOCTIDKEHHUSAX (DH3HUKH, aHATN3 U KPUTHIECKOE OLICHUBAHNE HHPOPMAIIHH;

3HAKOMCTBO €O cdepamu  TPodecCHOHATBHOW  JEATENbHOCTH,  CBS3aHHBIMH ¢ (DH3HMKOH, B COBPEMEHHBIMH
TEXHOJIOTUSIMU, OCHOBAHHBIMH Ha TOCTHKCHUSIX (DU3MUYECKON HAYKH.

Ha u3yuenue ¢usmku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO 001eroo0pa3zoBanus otBomurcsi 238 uacoB: B 7
kiaacce — 68 wyacoB (2 uaca B Hedemw),B 8 kimacce — 68 yacoB (2 vaca B Hememo), B 9 kimacce — 102 gaca (3 yaca B
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HEJIEIO).

[pemnaraemplii B mporpamMmMe 1o (u3uKe IepedeHb J1abopaTOpPHBIX pabOT M OMBITOB HOCHT PEKOMEHIATENbHBIN
XapakTep, YUUTelb JeaeT BbIOOp MPOBEICHUsI Ja00paTOPHBIX pabOT U OMBITOB € y4ETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEH
00y4aroIuxcsi, CIUCKa dKCIIEPUMEHTATBHBIX 33[aHUi, MPEAJaraéMblX B paMKax OCHOBHOTO TOCY/AIApCTBEHHOTO JK3aMeHa 10
¢busmke.

COJEP) KAHUE OBYUYEHUS

7 KJIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUH OKPY:KAIOIIero MUpa

dusuka — Hayka o mpupoze. SIBneHus npuposl. OU3NUECKUE SIBICHUS: MEXaHHUECKHUE, TCIJIOBBIC, IEKTPHUCCKUE,
MarHUTHBIC, CBETOBBIC, 3BYKOBBIC.

OdusnyecKre BeTMYUHEI. M3MepeHne Gu3ndeckux BeanunH. Ou3ndeckue mpuoophI.

IlorpemHocTs u3Mepenut MexnyHapoHas cucTeMa €AMHHII.

Kak ¢u3uka u jApyrue ecrecTBEHHbIE HAyKM HM3Yy4alOT NpUPONy. EcTecTBeHHO-Hay4HBIH METON TO3HAHMS:
HaOJII0/IeHNe, MMOCTAHOBKA HAay4YHOTO BOINPOCA, BBIABMIKEHHE THIIOTE3, SKCIEPHUMEHT II0 TPOBEPKE TUIOTE3, OOBSICHEHHE
HaOronaeMorosieHus. Onrcanne GU3NIESCKUX SBJICHUN C IIOMOIIBIO MOJIENIEH.

Jlemoncmpayuu

MexaHW4YeCKHE, TEIUIOBBIC, AIICKTPHUCCKUE, MATHUTHBIC, CBETOBEIC SBJICHUS.

Ou3ndecKue MpUOOPHI U IMPOIEAypa MPSAMBIX U3MEPEHHI aHATIOTOBBIM U I (PPOBEIMIIPUOOPOM.

Jlabopamopuwsie pabomul u onvimol

OnpeneneHue MSHBI JeNTeHUs KTl H3MEPUTEIBHOTO Tprbopa. lI3sMepeHne paccTosSHINA.

N3mepenne o0pEMa )XUIKOCTH U TBEPI0TO Tena. OnpeescHre pa3MepoB MaJIbIX TEIl.

N3mepenne TemmnepaTyphl U TOMOIITH KAJKOCTHOTO TEPMOMETpPa U JaTIYHKATEMITePaTyPHIL.

[IpoBenenue uccienOBaHUs MO MPOBEPKE TUIOTE3BI: NATBHOCTH IMOJIETA MIAPUKA,ITYIIEHHOTO TOPH30HTAIBEHO, TEM
OosbIire, yeM OOJIBIIE BEICOTA ITyCKa.

Paznen 2. [lepBoHayanbHbIe CBeIeHHS O CTPOEHUH BelleCTBA

CTpoeHue BelecTBa: aTOMBI U MOJICKYJIBI, HX pa3Mepbl. OTBITH, TOKAa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIICCTRA.

JlBmkeHre yacturl BemecTBa. CBsS3b CKOPOCTH JBUKCHUSA 4YacTHII C TeMIepaTypoil. BpoyHOBckoe IBIDKEHHE,
muddysus. BzaumoseiicTBUE YacTHI BENIECTBA: TPUTHKCHUE U OTTAIKMBAHUE.

ArperaTHbIC COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, XKHUIKOCTEH M TBEPABIX (KPUCTALIMYSCKUX) TeN. B3auMOCBS3b
MEXIy CBOMCTBAMH BCIECTB B Pa3HBIX arperaTHBIX COCTOSHHUSAX M HX aTOMHO-MOJEKYISIPHBIM cTpoeHHeM. OCcoOEHHOCTH
arperaTHbBIX COCTOSIHUI BOJIBI.

Jlemoncmpayuu

Hab6monenue 6poynoBckoro neuxenus. Hadmoaenne auddysumn.

Habnronenue sBrneHmid, 0OBACHSIIONINXCS TPUTSHKEHIEM WM OTTATKHBAHUEM YaCcTHII BEIIECTBA.

Jlabopamopusie pabomul u onvimol

OrneHka quaMeTpa atoMa METOIOM DAIOB (C HMcmoib3oBaHHEM ¢ororpaduit). OmBITE M0 HAOIIOAEHUIO TEILIOBOTO
pacCIIUpeHus Ta30B.

OnbITH IO O0OHAPYKEHUIO TECHCTBUS CHIT MOJICKYIIIPHOTO MIPUTSKCHUS.

Paznen 3. /[BU:KeHNe M B3aUMOJIelCTBHE T

Mexanndeckoe JBIDKeHHE. PaBHOMepHOe © HepaBHOMepHOe mapmkeHHe. Ckopoctb. CpemHsss CKOpOCTh TIpH
HEPaBHOMEPHOM JIBIKCHUH. Pacuér myTr 1 BpeMeHH JBIDKCHHS.

SBneHne nHepiwn. 3aKoH MHEpIWH. B3anMoelicTBre Tel Kak MPUYMHA H3MEHEHUS CKOPOCTH JIBIKEHUS Tell. Macca
KaK Mepa WHepTHOCTH Tena. [IToTHOCTE BemecTBa. CBSA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B CIIHHIIC 00bEMa BEIIeCTRa.

Cuna kak XapakTepHCTHKa B3amMmojeiicTBus ten. Cuia yrmpyroctd u 3akoH ['yka. M3MepeHHe CHIBI C TIOMOIIBO
TMHAMOMeETpa. SIBICHHE TATOTEHHS ¥ criia TsokecTH. CHIaTshKeCTH Ha IPYrHX IotaHeTax. Bec tema. HeBecomocts. CroxeHue
CHWJ1, HaMpaBJICHHBIX IO OJHON npsiMoil. PaBHoaeicTBytomas cuit. Cuna tpenus. TpeHue cKoJIbKeHUsl U TpeHue nokosi. TpeHue
B MIPUPOJIC U TEXHHKE.

Jlemoncmpayuu

HabnrogeHne MeXaHH9IeCKOTo MBIKEHUS Tena. V3MepeHue CKOpoCTH MpsIMOJIHHEHHOTO BIbKeHns. Habmonenne
SIBIICHVISI HHEPIIUH.

Habnronenue uaMeHeHns: CKOPOCTH IpHU B3auMoAeicTBur Ten.CpaBHEHHE Mace 110 B3aUMO/ICHCTBHUIO Tedl.

CrnoxeHne CHII, HAalpaBIIEHHBIX 110 OJHOM MPSMOHA.

Jlabopamopusie pabomul u onvimol

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO IBMKEHUS (IIaprKa B KUAKOCTH, MOAEIMAIEKTPHIECKOTO aBTOMOOWIIS U TaK
Jaee).

Omnpenenenune cpeIHeil CKOPOCTH CKOIBKEHHUS OpYCKa Wi IIapHKa 10 HAKJIOHHOUIUIOCKOCTH.

OmnpeneneHne IIOTHOCTHA TBEPAOTO TeNa.

OnBITHL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh PACTSDKEHHS (IeOopMaIlii) MPYKUHBIOT MPUIOKESHHOW CHITEL.

OmnBITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTD CHITBI TPEHHUS CKOJIBKEHHSI OT Beca TeJlal XapaKTepa COMPHUKACAIOIIIXCS
MOBEPXHOCTEH.

Paznen 4. JlaBinenne TBEPABIX TeJ, JKUTKOCTEH 1 ra3oB

Hasnenne. CriocoObl yMEHBIIICHUS U YBEIMUYCHUS ABICHU. JaBieHue ra3a. 3aBUCHMOCTh JTAaBIICHUS Ta3a oT 00bEMa,
Temneparypsl. [lepenaya maBiueHuss TBEPABIMHU TeJIaMH, )KUIKOCTAMHU U Tazamu. 3akoH [lackams. [THeBMaTHYeCKHEe MAaITUHBL.
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3aBHCHUMOCTD JABIICHUS XUAKOCTH OT DIyOwmHBI. ['mmpocratndeckuii mapagokc. CooOmaromuecs cocynsl. ['mapaBnunyeckue
MEXaHHU3MBI.

Atmochepa 3emnu u armocepHoe AaBieHUe. [IpUYMHBI CYIIECTBOBAHUS BO3AYLIHON o06omouku 3emiau. OmbIT
Toppudennu. M3mepenne atMmocdepHOro aBiueHUs. 3aBUCHMOCTh aTMOC(HEPHOTO AABIEHUS OT BBICOTHI HAjJ YPOBHEM MOPS.
[pubops! a1 m3MepeHns aTMOCHEPHOTO TABICHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BrITankuBaromas(apxuMenoBa) cuina. 3aKkoH ApxXuMena.
[InaBanue ten. Bo3nyxomiaBanue.

Jemoncmpayuu

3aBHCHMOCTh JaBIECHUS Ta3a OT TeMmreparypsl.llepenada qaBiaeHUs KUIKOCTBIO U Ta30M.

Coobmatormuecs cocyabl.] uapaBmudecKkuii mpecc.

[posBenue AefACTBUSA aTMOCHEPHOTO TABICHUS.

3aBHCHMOCTD BBITAIKUBAIOMICH CHIIBI OT 00BbEMa TOTPYKEHHONW YaCTH Teja UITOTHOCTH JKUIKOCTH.

PaBeHCTBO BHITATKHMBAIOIIEH CHITBI BECY BBITECHEHHOM KUIKOCTH.

VcnoBue mIaBaHus TeI: IIaBaHUE WIIH MOTrpy’>KCHUEC TCJII B 3aBUCHUMOCTHU OT COOTHOIICHUA IUIOTHOCTEH Tela u
KUIKOCTH.

Jlabopamopusie pabomol u onvimol

HccnenoBanne 3aBHCHMMOCTH Beca Tella B BOZE OT 00BbEMa MOTPYKEHHOW B KUIKOCTh YaCTH TeJa.

OmnpenerneHue BBHITATKMBAIONICH CHIIBI, JACHCTBYIOIIEH Ha TENO, HOTPYXEHHOEB KUAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CUIIb, ICHCTBYIOIEH HA TEJIO B )KUIKOCTH, OT MAacChl Tea.

OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BHITAIKMBAIOIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B XKHIKOCTH, OT 00bEMa
NOTPYKEHHOMU B )KHUJIKOCTb YAaCTH TEJIA U OT IUIOTHOCTUKUAKOCTH.

KonctpyupoBanue apeoMeTpa Ui KOHCTPYHPOBaHHE JOAKHU U OIpeeNeHue e€ rpy30MoIbEMHOCTH.

Pa3nen 5. PaGora u momnocTs. JHeprusi

Mexannueckas padbota. MOIIHOCTb.

[pocTble MeXaHM3MBI: pbI¥ar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecusi peryara. [IpuMeHeHHe mpaBuia
paBHOBecHsI pblyara K 0J0Ky. «3onotoe npaBuino» Mexanuku. KIT/I npoctbix mMexanuszmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass sHeprusi. KuHernmueckas M NOTeHUManbHas sHeprus. [IpeBpanieHue oJHOrO BHA MEXAHUYECKOU
SHEPIuu B APYroi. 3aKOH COXpaHEHUS YHEPTUHU B MEXaHHUKE.

Lemoncmpayuu

[IpuMepsl TPOCTHIX MEXAaHU3MOB.

Jlabopamopusie pabomul u onvimoi

Onpenenenue pabOThl CUJIBI TPSHHS IPU PABHOMEPHOM JIBHYKCHUH TEJIAI0 FOPH30HTAILHONW TOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBeCHS phlyara.

Nzmepenne KIIJI Hak10HHON MIIOCKOCTH.

M3ydeHue 3aKkoHa COXpaHEHUS MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 6. TensioBbie siBIeHUS

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKOM TeopuH CTpOeHHs BemiecTBa. Macca M pa3Mepsl aTOMOB H
MOJICKYII. OHI)ITBI, MOATBEPKAAOIINE OCHOBHBIC HOJ'IO)KGHPI?IMOJ'ICKyHS{pHO-KHHCTH‘{GCKOﬁ TEOpHHU.

Mogenu TBEPIOro, KHMIKOTO K Ta3000pa3HOTO COCTOSHUM BemlecTBa. Kpucramindeckue W amop(HbIC Tea.
OObsicHEHHE CBOWCTB Ta30B, JKUJIKOCTEH W TBEPABIX TeJl HAa OCHOBE MOJOXKEHHH MOJICKYISPHO-KMHETUYECKOW TEOpHH.
CMaunBaHUeH KaWUIAPHbIE ABJICHNUA. TerioBoe pacimpeHne u ckaTHe.

Temneparypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBIIKEHUS 4acTHil. BHyTpeHHsst sHeprust. CrocoObl
M3MEHEHHsI BHYTPEHHEH OJHEpruu: TeIUIolepenaya W CcoBeplIeHHe paboThl. Buasl Temonepenayu: TEMIONPOBOIHOCTE,
KOHBEKLUS, H3TyICHHUE.

KonmuectBo TemnoTsl. YjaenbHas TEIUIOEMKOCTh BEMIECTBAa. TeINIOOOMEH M TEIIOBOE pPaBHOBECHE. Y paBHEHHE
TemoBoro  OanaHca. [ImaBieHme W OTBepieBaHME KPHCTAUTMYECKMX BEIISCTB. YeNbHas TEIJIOTa IUIABJICHHS.
[apooOpa3zoBanue u konaeHcanus. Mcnapenne. Kunenne. Y aenpHast Teruiora nmapoodpazoBaHusi. 3aBUCUMOCTD TeMIIEPATyphI
KHIIEHHS OT aTMOC(EPHOTO JIaBIICHUSI.

Braxxnoctb Bo3ayXa.

OHeprus TOIIMBA. Y IeNbHas TEMI0Ta CTOPaHHUs.

[puaruner padots! Teriosix apurareneii KI1J] temmoBoro apuratens. TerioBbie IBUTATEIH U 3alllUTa OKPYKAFOIIEH
Cpensl.

3aKOH COXpaHEHUs U NMPEBPAILEHUs SHEPTUHU B TEIJIOBBIX MpoLieccax.

Jlemoncmpayuu

Hab6monenue 6poynosckoro neuxenus. Hadmoaenue auddysum.

HaGmonenue siBneHnii cMaduBaHus ¥ KalWUISIPHBIX siBeHN . HaOumoieH1e TerioBoro pacuiupeHust Tei.

W3meneHune naBiieHns ra3a npyu K3MEHEHNH 00bEMa M HarpeBaHUM WITMOXJIAXKICHNH.

[IpaBuna u3mepenus remmnepaTypsl. Bunel tennonepenayun.

OxnaxkeHue py COBEPILIEHUH PadOTHI.

HarpeBanue npu COBEPIIEHUH PabOThI BHEITHUMHU CriiaMi.CpaBHEHHE TEITOEMKOCTEH PAa3IMUHBIX BEIICCTB.

HaOmnronenue Kkunenus.



HaGumtonenne nocTosHCTBA TEMIEPaTyphl IIPH IUIAaBICHUH.

Mojenu TEIIOBBIX ABUTATENCH.

Jlabopamopusie pabomul u onvimel

OmbITHI 110 OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYIIIPHOTO TPUTSKEHHSL. OTIBITHI 10 BBIPAITUBAHHUIO KPUCTAIIIOB
IIOBapEHHOM COJIM WM caxapa.

OmbITEl 10 HAOMIOAECHHUIO TEIUIOBOTO PACIIMPEHHSI Ta30B, JKHUIKOCTEH M TBEPIBIX TEIN.

Omnpenenenue qaBpaeHNs BO3AyXa B OaUTOHE IIIPHUTIA.

OmbITEI, AEMOHCTPHUPYIOIIME 3aBUCHMOCTh JAaBICHHUS BO3AyXa OT €ro 00BEMa M HarpeBaHWS WM OXJIAXKICHUS.

[lpoBepka TrHIOTE3Bl JTHHEWHOW 3aBHUCHMOCTH IUTMHBI CTOJOWKA JKHUAKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TEMIIEPaTypHlI.

HaOGmonenne n3MeHeHns BHyTPEHHEH HEPTUH TeNa B pe3yiIbTaTe TeIUIonepe adny padoThl BHEIIHUX CHIL.

HccnenoBanne sBIICHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHN XOIIOJIHOW U TOPSICHBO/IBI.

Omnpenenenue  KOMMYECTBA  TEIUIOTHI, ITOJYYEHHOTO BOJOW TPH TEMJIOOOMEHE C HAarpeThiM METALTHYECKHM
LUIHHIPOM.

Omnpenenenue ynenbHOM TEIUI0EMKOCTH BelllecTBa. MccenoBanue nporecca HCapeHus.

OmnpeneneHne OTHOCUTENBRHON BIaXXHOCTH BO3yxa.OnpeneneHre yaeabHoN TeIIOThI IUIaBIeHUs JIba.

Pa3nen 7. DinekTpuyeckue M MArHUTHBIE SIBJIEHUS

Onektpuzanus Ten. JIBa poja aUIeKTpUYECKHX 3apsAnoB. BzaumosnelicTBue 3apskeHHBIX Tel. 3akoH KyroHa
(3aBUCHMOCTb CHJIBI B3aUMOICHCTBUS 3apsKEHHBIX TEJIOT BENUYHHBI 3apsAA0B U PACCTOSHUS MEXy TEIIaMH).

OnexTpudeckoe mosne. HanpsEHHOCTh 31eKTpHUUecKoro moist. [IpuHIMN Cymepno3uuuy 3IeKTPHUECKUX Moyed (Ha
KauyeCTBEHHOM yPOBHE).

Hocutenu siekTpudecKkux 3apsioB. OJIEeMEHTapHbI anekTpuueckuid 3apsan. Crtpoenme atoma. IlpoBogHuku u
JV3NIEKTPUKU. 3aKOH COXPAHEHHUs 3JIEKTPHUECKOTO 3aps/a.

OJNEeKTpUUECKU TOK. YCIOBHS CYIIECTBOBAHHS 3JIEKTPUUYECKOTO TOKA. VICTOUHUKH MOCTOSHHOTO ToKa. JleiicTBus
JIEKTPUYECKOT0 TOKa (TEII0BOE, XUMUIECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B KHJIKOCTSIX M razax.

Onexktpudueckass memb. Cuma Toka. OnekTpuueckoe HampspkeHHe. CONpPOTHBICHHWE TNPOBOJAHUKA. Y AETHHOE
COIIPOTHUBIIEHHE BellecTBa. 3akoH Oma aist ydacTka renu. IlocnenoBaTenbHoe U napanieabHOEe COSTUHEHHE IIPOBOIHUKOB.

Paborta uw MOMmHOCTH 3JeKTpHUecKoro Toka. 3akoH JDkoyms—JleHma. DnekTpudyeckue Henu W MOTPEOHTENH
AIEKTPUYECKO YHepTruu B ObITY. KOpoTKOE 3aMbIKaHIE.

[ocTosiHHBIe MarHUTHL. B3anMomeiicTBHE MOCTOSTHHBIX MarHUTOB. MarauTHoOe mose. MarHuTHoe moie 3eMJId U €ro
3Ha4YeHHe Iy Jku3HU Ha 3emue. OmpIT Opcerena.

MarsuTHOe moJie 31eKTpUIEcKoro Toka. IlppumMeHeHne aMeKTpoOMarHuToB B TEXHUKE. [lelicTBHE MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. DIIEKTPOABUraTeNb MOCTOSIHHOTO TOKA. VICMOnb30BaHUE 3JEKTPOJABUTATENe B TEXHUYECKHX
yCTpOMCTBaX M Ha TpaHCIOPTE.

Onbitel ®apanes. SIBneHue dyieKTpoMarHuTHOM wuHIyknuu. I[lpaBwino Jlenma. Onektporeneparop. CrocoOs
TIOJTYYEHHUSI DIIEKTPHUUYECKOH SHEPTHU. DIEKTPOCTAHIIMN Ha BO3OOHOBIIEMBIX HICTOYHUKAX SHEPTHH.

Jlemoncmpayuu

DneKTpu3anus Teq.

JIBa pojia 3neKTpUUECKUX 3apsA/I0B U B3aUMOICUCTBHUE 3apsKEHHBIX Tell. Y CTPOMCTBO U A€M CTBUE 3JIEKTPOCKOTIA.

OneKkTpocTaTudecKas HHIYKIIHS.

3aKOH COXpaHEHUs ANEKTPHUECKUX 3apsaa0B.IIpOBOTHUKY U TUIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3J1EKTPUUYECKOTO MoJs1.FICTOYHUKY TOCTOSIHHOTO TOKaA.

JlelicTBHS 3JEKTPUIECKOTO TOKA. DIEKTPUIECKU TOK B KHUIKOCTH.I a30BbIil pa3psi.

W3mepeHue cuiibl Toka aMIEPMETPOM.

M3mepenue 2IIeKTpUYECKOro HaNpsKEHs BOIbTMETPOM.PeocTaT u Mara3uH CONPOTUBIIEHU .

B3auMopelicTBre IOCTOSHHBIX MarHUTOB.

MozenupoBaHre HEBO3MOXHOCTH pa3zeeHHs IOJIF0COB MarHuTa. MoieIMpoBaHUE MarHUTHBIX TT0JIEH OCTOSTHHBIX
MarHuTOB.

OmnsIT Opcrena.

MarsuTHO€ 10J1€ TOKA. DJIEKTPOMAarHur.

JlelicTBHE MarHUTHOTO OIS HAa IPOBOJAHUK C TOKOM.DJIEKTPOABUraTeNb IOCTOSIHHOTO TOKA.

HccnenoBanue aBneHUs 37I€KTpOMarHuTHON HHAYKIMK.OnbITel Dapagest.

3aBHCHUMOCTb HallPaBJIEHUA MHIYKLIIMOHHOTO TOKa OT YCIOBUI €ro BO3HUKHOBEHHS. DIEKTPOTeHEPaTOp MOCTOSTHHOTO
TOKa.

Jlabopamopusie pabomul u onvimoi

OmbITHI 10 HAOTIOICHUIO AIIEKTPH3aLUK TeJl MHIYKIUeH U TIpU colpuKocHOBeHnu.ccenoBanne neicTBus
AJIEKTPUYECKOTO TT0JIs1 Ha POBOJHHUKHU M ANAIIEKTpHKH. COOpKa 1 IpoBepKa paboThI 3JIEKTPUUECKOHN IIEMH MOCTOSHHOTO TOKa.

W3mepenne u perynupoBaHue CUIIbI TOKa. M3MepeHue U peryinupoBaHue HalpsiKeHusl.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HAYILETO Yepe3 PE3UCTOP,0T CONPOTUBIECHUS PE3UCTOPA U HAPSKEHUS Ha
pe3ucrope.

OnBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD IEKTPHUUECKOT0 CONPOTUBIICHUSNPOBOAHNUKA OT €T0 JUIMHBI, TUIOIIAIH
MIOTIEPEYHOr0 CeYEHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOKEHUS HANpsDKEHUI MPHU MOCIEA0BAaTEIbHOM COSTUHEHUUIBYX PE3UCTOPOB.

[TpoBepka mpasuiia AJsl CHIIbI TOKA MPH MapalIeIbHOM COSTMHEHHH pe3rucTopoB.Onpeienenne padoThl



IEKTPUYECKOT0 TOKA, UIYIIETO Yepe3 pe3UCTop.

OmnpeneneHue MOITHOCTH 3JIEKTPUIECKOT0 TOKa, BBIAEIAEMON Ha pe3ucTope. VceiaenoBaHue 3aBUCMOCTH CHIIBI TOKA,
UAYLIETO Yepe3 JIaMITOUKy, OT HalpsDKeHUS Ha HEll.

Omnpenenenne KIIJI HarpeBatens.

HccnenoBanne MarHUTHOTO B3aUMO/ICHCTBUS IIOCTOSSHHBIX MArHUTOB.

W3ydyeHne MarHUTHOTO HOJIS MOCTOSHHBIX MAarHUTOB MPU MX OObEIMHEHUH Hpa3/Ie/iCHNN.

HccnenoBanue neHCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OmbIThI, JIEMOHCTPHUPYIOIIHE 3aBUCHMOCTb CHUTBI B3aUMOACHCTBHS KaTyIIKHC
TOKOM M MarHura OT CHJIBI TOKA ¥ HalpaBJIeHUs] TOKA B KATYIIKE.

W3ydenne neficTBUSI MAarHUTHOTO TOJISL HA TPOBOJHUK ¢ TOKOM.KoHCTpyrpoBaHue 1 n3ydeHue paboTsl
JJIEKTPOIBUTATEISL.

Mzmepenne K11 snektpoaBurareabHOM yCTAaHOBKH.

OmbITBI 1O HWCCNEIOBAHWIO SIBICHWUS HJICKTPOMArHUTHOM WHAYKIWHU: HCCIENOBaHWE W3MEHEHWH 3HAdeHUs W
HarpasJIeHUs] HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUs

Mexanudeckoe auxeHne. MarepuanbHast Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh MEXaHUYECKOTO JBHKCHHUS.
PaBHOMepHOe mpsMoHHEHHOe ABWXeHHe. HepaBHOMepHOE mpsiMonuHelHoe aBwkeHrne. CpeaHsas U MTHOBEHHas CKOPOCTb
TeNna Ipyu HEPAaBHOMEPHOM JIBUKEHHUH.

VYckopenne. PaBHoyckopeHHOE MpsIMOIMHEHHOE IBHKeHHe. CBOOOIHOE MajeHue.

OnsiTe! [anunes.

PaBHOMepHOEe IBI)KEHHE MO OKpYXHOCTH. [lepnon u dacrora oOpamieHwus.

JIuneitHas 1 yrioBas cKopocTu. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

Ilepsolii 3akoH Hbrotona. Btopoil 3akoH Herorona. Tperuii 3akon HeroToHa.

IIprHIUI CynepnosuIvy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHHUS CKOJIbKEHUS, CHIIATPEHUsI [TOKOS, APYTHUE BUIBI TPEHHSL.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHSL. Y CKOpeHHEe CBOOOTHOTO MaaeHus. J[Bikenue mianeT Bokpyr ConHIa.
IlepBas kocmuueckasi ckopocTb. HeBecoMOCTb U MEpETPY3KHU.

PaBHOBecne MarepuanbHOM ToOUkH. AGCONIOTHO TBEPIOE TeNMo. PaBHOBECHETBEPAOTO Tela ¢ 3aKPEIUIEHHON OCHIO
BpamieHusl. MoMeHT cuibl. LIeHTp TsxecTH.

Wmmnynec Tena. Vi3meHnenue umimynsca. IMmynsc cunbl. 3aKOH COXpaHEHHs UMITylIbca. PeakTHBHOE IBUKEHUE.

MexaHudeckas paboTa M MOIIHOCTh. PaboTa cmi TsDKecTH, yHpyroctd, TpeHus. CBsi3b d3Hepruu U padoTHI.
[loTreHnuanbHas 3HEprusi Tena, MOJHATOTO HAJ MOBEPXHOCThIO 3eMid. [loTeHIManmbHas »HEPrus CXaTroil MpPYKUHBI.
Kunernueckas sneprusi. Teopemao KMHETHUECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Jlemoncmpayuu

HaOmonenne MexaHMueCcKOTo IBUYKEHHS Tella OTHOCUTEIBHO PAa3HBIX TeJ OTCUYETA.

CpaBHeHue yTel U TPaeKTOPUIl ABMXKEHUS OJTHOTO M TOTO K€ Tela OTHOCUTEIbHOPA3HBIX TEJl OTCUETA.

V3mepeHne CKOPOCTH M YCKOPEHHSI IPSAMOIMHENHOTO ABMXKeHus. cenenoBanue Npu3HakoB paBHOYCKOPEHHOTO
JBWKCHUS.

HaGuogenue IBIKEHUS Tella 0 OKPY>KHOCTH.

HaGnronenue MEXaHUYECKUX SIBJICHUH, MPOUCXOISALINX B  CHCTEME oTcuéTa

«Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM [BHXKEHHH OTHOCHUTENHHO KaOWMHETahH3HKH.

3aBUCHMOCTb YCKOPEHHMs TeIa OT MacChl Tela U JeHCTBYOLIEH Ha Hero cuibl. HabroieHne paBeHCTBa cuil IpU
B3aUMOJEUCTBUH TEN.

M3meneHue Beca Teina pu yCKOpeHHOM JBrkeHuu.Ilepenaya nmmnynbca Ipu B3aUMOJECHCTBUU TEI.

[peoOpazoBanust SHEPTUH TIPH B3AUMOJICHCTBHUHU TEI.

CoxpaHeHue UMITyJIbca IPU HEYNIPYTOM B3aMMOICHCTBUU.

CoxpaHeHune UMITyJIbca IpU aOCOTIOTHO YIPYroM B3auMoiericTBrr. Ha0moeHre peakTHBHOTO JIBHKEHUSI.

CoxpaHeHne MEXaHUUECKOI SHEPTHH ITPH CBOOOJHOM HaJCHUH.

Coxpanenue MEXaHUYECKOHN SHEpPruu Ipu  JBUXKEHUU Tena  Toj ~ JeiicTBUEM
MPY>KUHBI.

Jlabopamopusie pabomul u onvimoi

KoHncTpyupoBanue TpakTa Ui pa3roHa U JaJbHEHIIEro paBHOMEPHOTO ABWKEHHS LIapUKa WIN TEIEKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHUST OpycKa WM JBM)KEHHS IIAPUKAIio HAKJIOHHOM IIOCKOCTH.

Omnpenenenue yCKOpeHHs Tella U paBHOYCKOPEHHOM JBM)KEHUH IO HAKJIOHHOMN IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU NIPH PAaBHOYCKOPEHHOM JIBM)KEHHN 0€3 Ha4albHOW CKOPOCTH.

[IpoBepka rumoTe3bl: e€Ciiv MPH PaBHOYCKOPEHHOM ABMKEHHHM 0€3 HadyallbHOW CKOPOCTH ITyTH OTHOCSTCS KaK psil
HEYETHBIX YUCEN, TO COOTBETCTBYIOLINE IPOMEXYTKUBPEMEHHU OJJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHMSI CKOJBXKEHHMSI OT CHUJIBI HOPMAaJIbHOIOJABJICHUS.

Omnpenenenue ko3¢ dHuLIreHTa TPEHUS CKONbXKeHHs.OnpeeneHne ;KECTKOCTH MPY>KHHBI.

Onpenenenue paboTsI CHJIBI TpeHus npu PaBHOMEPHOM JBIDKEHUH Tenaro
TOPU30HTAJILHON IOBEPXHOCTH.

Omnpenenenue pabOTHl CHIIBI YIIPYTOCTH NPU MOABEME TPy3a C HCIOJIB30BAaHHEMHENOBI)KHOTO U TTOABHYKHOTO
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0JI0KOB.

W3ydeHne 3aKoHa COXpaHEHHUs SHEPTHU.

Pa3nen 9. Mexanuueckue KoJieDaHUS ¥ BOJHBI

KonebarenpHoe nBmxeHne. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHUI: TIEPHOT, 9aCTOTa, aMILTUTyAa. MaTeMaTHIeCcKHi
U IPY>KUHHBIA MasTHUKY. [IpeBparienue sHepruy npyu KoiuedaTeIbHOM JBHKCHUH.

3aryxatomue Konebanus. BeiHyxaeHHble KonebaHus. Pezonanc. Mexanndyeckne BONHBL CBONCTBa MEXaHUYECKUX
BOJH. [IpononbHbIE M onEpedHbIe BONHBIL. [lJIMHA BOJHBI U CKOPOCTh €€ pacpOoCTpaHEeHUsl. MeXaHM4eCKHe BOJIHBI B TBEPIOM
Tene, CCHCMUYECKHE BOITHEL.

3Byk. 'poMKOCTB 3ByKa U BhIcOTa ToHA. OTpaskeHne 3Byka. MH(pa3ByK u yIbTpa3ByK.

Lemoncmpayuu

Habmronenue konebaHwMit T TOA JEUCTBUEM CHITBI TSDKECTH U CHITHI ynpyroctu. HabnmroneHne xonebaHwmii rpy3a Ha
HUTHU U Ha IPYXHHE.

HaOmonenue BIHYXKIEHHBIX KOJIeOaHUH M pe3oHaHca. PacnpocTpaHeHue MpogoabHBIX M MOTIEPEYHBIX BOJH (Ha
Mozienn). Habmonenue 3aBMCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AxycTHdecKuil pe3oHaHC.

Jlabopamopusie pabomol u onvimol

Omnpenenenue 4acTOThl M IEPHO/Ia KOJIeOaHUi MaTeMaTHueckoro MasiTHiKa. OnpeneneHne 4acToThl U epuojia
KoJieOaHUH IPY>KMHHOTO MasTHUKa MccienoBanue 3aBUCHMOCTH IepHoja KoJIeOaHWi IOABELIEHHOTO K HUTH Ipy3a

OT JUIMHBI HUTH.

Hccnenosanue 3aBUCHMOCTH nepuoza KoJyieOaHui MPYXHHHOTO MAasITHUKAOT
Macchl Ipys3a.

IIpoBepka HE3aBUCHMMOCTH NepUOJa KoJeOaHni rpy3a, MOJABELICHHOIO K HUTH,0T Macchl rpysa.

OmnbITsI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTh nepuoaa KojeOGaHui MPYXHUHHOTO
MAasITHUKA OT MacChl Ipy3a U KECTKOCTU TP YXKUHBI.

W3mepenne yckopeHus CBOOOIHOTO TafeHHs.

Paznen 10. DjekTpoMarHuTHOE MoJie M 3JIEKTPOMATHUTHBIE BOJTHBI

OJEeKTpOMarHUTHOE  TOJie  JJIEeKTpOMarHuTHeIe  BONMHBL. ~ CBoiicTBa  3NMeKTpoMarHWTHBIX  BomH  Illkama
3JIEKTPOMArHUTHBIX BOJH. Vcnonp30BaHMe 3JIEKTPOMArHUTHBIX BOJH JUISI COTOBOH CBSI3H.

OnekTpoMarauTHas npupoza ceera. CKopocTh cBeTa. BOTHOBEBIE CBOWCTBA CBETA.

Lemoncmpayuu

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomul u onvimol

H3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBE0 MOOMJIBHOTO Telie(OHa.

Pasnen 11. CBeToBbIe IBIEHUS

JlyueBast monens cBera. Mcrounuku ceera. IlpsmonuHeitHoe pacrpocTpanenue cBera. 3armenuss Connua u JIyHbI.
Otpaxenue cera. [lnockoe 3epkano. 3aKOH OTpa)KEHHsI CBETA.

IIpenomiienne cBera. 3aKoH mpenomiieHUsT cBeta. IlonHoe BHyTpeHHee oTpakeHHe cBeTa. Vcmonp30BaHMEe MMOTHOTO
BHYTPCHHETO OTPAXKCHUSA B OITUICCKUX CBETOBO/AX.

Jlunza. Xop nydedd B nuH3e. Ontudeckas cucrema oroarnmnapara, MUKPOCKOIIa U Telleckona. [J1a3 Kak onTudeckas
cucrema. bru3opykocTs U JaIbHO30PKOCTb.

Pasznoxenue 6emoro ceera B criekTp. OnbiTel HeroToHA. Clio)KeHHE CIIEKTPaIbHBIX IIBETOB. JlMcnepcus cBeTa.

Lemoncmpayuu

[IpsMonuueitHOE pacnpocTpaneHue cBera. OTpakeHUEe CBETa.

[Nonyuenne n300pakeHNH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epkanax.[Ipenomiienue cBera.

OnTHYECKHU CBETOBO/I.

Xoj nyueii B coOuparolieit iuH3e. X0/ Iyuei B paccenBarolleil JINH3e.

[Nonyuenne n300pakeHHi C TOMOIIIBIO JINH3.

[puHun gefictBus GoToanmapaTta, MUKPOCKOIIA U TeJeckona. Mo ienb riasa.

Paznmosxenne Oemoro cBeTa B CIIEKTP.

[NonydyeHue Geroro cBeTa MPH CIOKESHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuwsie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKCHUS CBETOBOTO JIy4a OT yIJla maacHus. M3yueHue XxapakTepucTuK
M300paKeHUsI IPEIMETA B IIIOCKOM 3epKaJle.

HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIICHHS CBETOBOTO JIydya OT yIUIa MaJCHUSHA TPAHHIIEC «BO3IYX—CTEKIION.

[Nony4yeHue n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTHH3BI.

Onpeneneare GOKYCHOTO paCCTOSHHS U ONITHYECKOM CHITBI cOOMparoIe JIMH3BI. OMBITHI [0 PA3JIOKCHUIO OETI0ro

CBETa B CIICKTP.

OMnBITHI IO BOCTIPHUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOJACHUH Yepe3 [IBETOBBIC (DHIILTPHI.

Paznen 12. KBaHTOBbIE SIBIIEHUS

Omnbitel Pezepdopna u maHerapHas Mojenb artoma. Monens aroma bopa.

Hcnyckanue v OTIONIEeHHe cBeTa arToMoM. KBaHTHI. JIMHEeHYaThie CIICKTPHI.

PannoaktuBHOCTB. Anb(a-, Oera- u ramMma-uziaydenusi. CTpoeHue aroMHoOro siapa. HykJiOHHas Mozellb aTOMHOTO
anpa. M3otonel. PannoaktuBHele npeBpaienus. Ilepuoanonypacnana aTOMHBIX sLAEP.
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SnepHble peakiiuy. 3aKOHbI COXPaHEHHs 3apAJ0BOI0 U MacCOBOTO YHCEN. DHEPTHsICBsI3U aTOMHBIX siep. CBA3b Macchl
u ’Heprun. Peakunu cunTesa u aenenus saep. Merounnku sueprau CoxHIA U 3BE3I.

SnepHas sHepreTrka. [{eiicTBUsI paAMOaKTUBHBIX U3IYYEHUN HA )KUBbIE OPTaHU3MBI.

Lemoncmpayuu

CriexTpsl H3MydeHns U noraomeHns.CIIeKTpbl pa3IndHbIX Ta30B.

Crextp Bomoposa.

Habnronenue TpekoB B kamepe Bunbcona. PaboTa cuérurnka HOHN3HPYIOMINX H3TyICHHH.

Perucrtparyst u3mydeHust IPUPOTHBIX MUHEPATIOB M TPOAYKTOB.

Jlabopamopusie pabomul u onvimol

HaOmonenue CIuTOIHBIX ¥ TMHEHYAThIX CIIEKTPOB U3ITyICHHS.

HccnenoBanne TPEeKOB: M3MEpPEHHE HYHEPTWH YACTHIBEI IO TOPMO3HOMY ITyTH(ITO (oTOTpadusim).

W3mepenne paanoakTHBHOTO (OHA.

IToBTOpHUTEIHHO-0000 IAIOLINI MOYJIb

[NoBTOpHTENEHO-0000MAfONNI  MOXYNNb TpefHa3HA4eH JUIi CHCTEeMaTH3allMd W OOOOIIeHWS IPEeJMETHOTO
coACpKaHusd W OIbITa JACATCIBHOCTH, lTpI/IOGpGTéHHOFO Ipu U3Y4YC€HUH BCErO Kypca (l)I/ISI/IKI/I, a TaK¥XKE JId IOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMEHY 10 (pu3uKe Juist 00yqaronxcs, BRIOPABIIMX 3TOT yIEOHBIMITPEAMET.

HpI/I U3YUCHHUU OAaHHOI'0 MOAYJISA PCATM3YIOTCA U CHUCTEMATHU3UPYIOTCA BHUABI ACATEIIBHOCTH, Ha OCHOBE KOTOPBIX
obecreunBaeTcss JOCTIDKCHHE IPEIMETHBIX M METalpeAMETHBIX IUIAHHPYEMbIX Pe3ysbTaToB OOydeHus, (opMupyercs
€CTECTBECHHO-HAYyYHasl TPaMOTHOCTh: OCBOEHHE HAaYUHBIX METOJOB UCCIIEOBaHUS SBJICHUIN NMPUPOAbI U TEXHHUKH, OBIAJCHUE
YMEHUSIMU OOBSICHATH (DM3MYECKHE SBJICHMS, IPUMEHAS MOJIyYeHHbIC 3HAHMS, PEIlaTh 3aJa4i, B TOM YHCIIE KaueCTBEHHbIC U
9KCIEpPUMEHTANIbHBIE.

[puHIMOMaNIbHO JEATENbHOCTHBIN XapakTep HaHHOTO pasfeia peanu3yercs 3a c4éT TOoro, 4ro oOydaromumecs
BBINOJHSIOT 33/1aHKA, B KOTOPBIX UM IIPEUIaracTcs:

Ha OCHOBE ITOJTYYECHHbIX 3HAHUH PacliO3HABaTh U HAYYHO OOBSACHATH (DPM3MYECKHE SBJICHUS B OKpY)KAroLlel IpHpoje 1
MOBCEIHEBHOM >KHU3HH;

UCIIOJIb30BAaTh HAay4HBIE METOIbl HCCIENOBaHUSA (M3MYECKHX SBICHHWH, B TOM YHCIE IS HPOBEPKH THIIOTE3 H
MIOJIy4eHHsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4YHBIE OCHOBBI HanOoJiee BayKHBIX JOCTHKECHHH COBPEMEHHBIX TEXHOJIOTHH, HAIIPUMEp, MIPAKTHIECKOTO
WCIIONIb30BAHUS PAa3INYHBIX MCTOYHHWKOB SHEPTHMHM HAa OCHOBE 3aKOHA IPEBPAIECHHUS M COXPAHEHMS BCEX M3BECTHBIX BHJIOB
SHEPTHH.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKEHA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

W3ydenne ¢u3nkum HA ypOBHE OCHOBHOTO 0O0ImIero 0o0pa3oBaHWs HAMpPaBIEHO HA JOCTH)KEHHWE JMYHOCTHBIX,
METanpeIMETHBIX U MIPEMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynprare m3ydeHns (U3MKM Ha YPOBHE OCHOBHOTO oOmiero o0Opa3oBaHHsy oOydaromierocs OymayT
c(hOpMHPOBaHBI CIEAYIOIINE JINIHOCTHBIE PE3YIbTATHl B YACTH:

1) nmaTpuoOTHYECKOT0 BOCIIMTAHUS:

MIPOSIBIICHHE WHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSHHIO pOccuiicKo(u3nueckoi Hayku;

LICHHOCTHOE OTHOIIEHHE K JOCTIKEHUSIM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpakAaAHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMSI:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXICHHH OOLICCTBEHHO-3HAYMMBIX M 3THUYECKUX MPOOIIEM, CBI3aHHBIX
C MMPaKTUYECKUM ITPUMEHEHHEM JIOCTHXECHUH (DU3UKY;

OCO3HaHHE BAXHOCTH MOPAIIBHO-ITHYECKUX MPUHIIMIIOB B JEATENBHOCTU YUEHOTO;

3) 3CTeTH4ecKoro BOCHUTAHUS:

BOCIIPUATHE 3CTETHMYECKUX KadecTB (M3MUYECKOM HayKu: €€ TapMOHHYHOTO IIOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

4) UEeHHOCTH HAYYHOTO MO3HAHMSI:

OCO3HaHME IIEHHOCTH (PU3NIEeCKON HAYKH KaK MOIITHOI'O MHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHH,
Ba)KHEHILIENW COCTABISIOIEH KYJIbTYpHI;

pa3BHUTHE HAYYIHOH JIF0003HATENFHOCTH, HHTEPECA K UCCIIE0BATENbCKOM NeATENbHOCTH;

5) ¢opMupoBaHHUS KYJIbTYPHI 310POBbSI U SMOLHUOHAIBHOTO GJIATOIIOTYHSI:

OCO3HaHHME LIEHHOCTH 0€30TacHOr0 00pa3a KM3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, Ba)KHOCTH IPaBHII
0€301MacHOr0 MOBEACHHUS Ha TPAHCIIOPTE,Ha AOPOTaX, C AEKTPUIECKUM U TETTIOBBIM 000pPYIOBaHHEM B JOMAIIHNX YCIOBHSIX;

c(OPMUPOBAHHOCTh HaBBIKA pEeQIEKCHHM, NPH3HAHWE CBOETO MpaBa Ha OMIMOKY M TaKOro JX€ IpaBa y APYroro
YEJI0BEKa;

6) TpPyIOBOro BOCIMTAHUSA:

aKTHBHOE yJaCTHE B PEUICHNH MPAKTHIECKUX 337ad (B paMKax CeMbH, 00pa30BaTeIbHON OpraHU3aliH, TOPOIa, Kpasi)
TEXHOJOTUYECKON M COL[MATbHON HAIPaBIEHHOCTH, TPEOYIONTNX B TOM YHCiIe ¥ (PU3NIECKUX 3HAHWH;

MHTEpPEC K MPAaKTHIECKOMY H3YUEHHUIO MPOQecchii, CBI3aHHBIX C (PU3NKOI; SIKOJIOTHIECKOTO BOCTIUTAHUS:



OpHEHTAIMsI Ha TPUMEHEeHHEe PU3MYEeCKUX 3HAHUH JUIs pellieHHs 3a/1a4 B 00JIaCTH OKPYXKAIOIIEH Cpeibl, IUIaHUPOBAHUS
MOCTYIIKOB U OI[EHKH UX BO3MOYKHBIX MOCIIEICTBHIAIISI OKPYKAFOIEH CPEIIbI;

OCO3HaHHME III00aILHOTO XapaKTepa YKOJIOTHISCKUX MPOOIIEeM 1 MyTel UX PeIICHHS;

7) aganTaudM K U3MEHSIIOUMMCS YCJIOBHSAM CONMAJIbLHON M MPHUPOIHOI Ccpeabl:

MOTPEOHOCTh BO B3aUMOJCHCTBUHU TPH BHINIOJIHEHUN HCCICJOBAHUNH U MPOCKTOB (PM3UUECKON HAINpaBICHHOCTH,
OTKPBITOCTD OIBITY U 3HAHHUSIM JPYTHX;

MOBBINICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 IMPAKTHUUECKYIO ACATENbHOCTh; MOTPEOHOCTh B (POPMUPOBAHUM
HOBBIX 3HAHUH, B TOM 4rcie GOPMYIUPOBAT HJICH,

MOHSATHSI, TUMIOTE3bI 0 PU3NIECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHWE Ae(HUIINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKU;

[UTAHUPOBAHHE CBOETO Pa3BUTHsA B NPUOOPETEHHU HOBBIX (DU3MYECKUX 3HAHUN; CTPEMJICHHWE AaHAIU3UPOBATH U
BBISIBIISITH B3aUMOCBSI3H TPHPO/IbI, OOIIECTBA U

SKOHOMHKH, B TOM YHCIIC C UCTIONH30BaHUEM (DHU3NICCKUX 3HAHUM,

OIIEHKA CBOMX JICWCTBHH C YIETOM BIHSHHS HA OKPYXKAIOIIYIO CPEAyY, BO3MOXKHBIX III00AThHBIX MOCICICTBUN.

METANPEIAMETHBIE PE3YJIBTATBI

B pesyibrare ocBOeHHs Mporpammbl MO (M3MKE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs Yy OOy4aromerocs
OyayT chOpPMHPOBAaHBI METAIPEIMETHBIC PE3YJIbTAThI, BKIIOYAIONINE MO3HABATEIBHBIC YHHBEPCAIbHBIC YUeOHbIC NCHCTBUS,
KOMMYHHKATHBHbIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS, PErY/ISATHBHBIC YHUBEPCAIbHBICYICOHBIC ACHCTRHSI.

Ilo3naBaTenbHBIC YHMBepcaJdbHbIe Y4eOHbIC AeiicTBUS

Ba3zoBble iornueckue geiicTBus:

BBIBISITH M XapaKTepPU30BaTh CYIIECTBEHHBIC INPH3HAKH OOBEKTOB (SABJICHUI); yCTAHABIMBATH CYLIECTBEHHBIN
NPU3HAK KJIACCH(UKALUH, OCHOBAHHUS

JUist 000OIIEHHS U CPABHEHHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B paccMaTpuBaeMbIX (paKTax, JTaHHBIX M HAOJMIONEHUSX, OTHOCSAIINXCS K
(U3UYIECKUM SIBICHUSM,;

BBISIBIISITH NIPUYMHHO-CIICACTBEHHBIE CBS3M TPH W3YYeHUH (U3NYECKUX SBICHUH M IMPOLECCOB, NENaTh BBIBOIBI C
HCTIONIb30BAHUEM JICIYKTHBHBIX W WHIYKTUBHBIX YMO3AKJIIOUCHUH, BBIIBUTaTh THIIOTE3Bl O B3aMMOCBA3AX (PU3MUIECKUX
BEJINYNH;

CaMOCTOSITETIFHO BBIOMpATh croco0 pemieHus y4eOHo# (u3mueckol 3amaum (CpaBHEHHE HECKOJIBKUX BapHaHTOB
pemeHusi, BLIOOp HanboJiee MOAXOAAIIEro ¢ y4ETOM CAMOCTOSTENIFHO BBIIENICHHBIX KpUTepueB). ba3oBble nccnenoBarensckue
JeUCTBUS:

UCIIONIb30BaTh BOIIPOCHI KaK MCCIIENOBATEIbCKUH WHCTPYMEHT II03HAHUS; TMPOBOJHTH o CaMOCTOSITEIBHO
COCTaBJIIGHHOMY IIJIaHY OIBIT, HECJIOXKHBIN

(u3nuecKkuii IKCIIEPUMEHT, HEOOJbIIOe HCCeoBaHue (PU3NYECKOTO SBIICHHS; OLIEHMBATh Ha TNPHUMEHUMOCTh U
JIOCTOBEPHOCTH MH(OPMAIINIO, TIOJYIEHHYIO B X0/1€

UCCIIEIOBaHUS WK DKCIIEPUMEHTA;

CaMOCTOSITEbHO (HOPMYIUPOBaTh O0OOIEHHST M BBIBOJBI O PE3yJabTaTaM IMPOBENEHHOTO HAOJIOJEHHUs, OIIbITa,
UCCIIEIOBaHUS;

NPOTHO3UPOBAaTh BO3MOXKHOE  JajlbHeilliee  pa3BUTHE  (U3MYECKMX  NPOILIECCOB, a TaKXKe BBIJBHUIATh
MPEAII0JIOXKCHUA 06 UX pa3sBUTUHN B HOBBIX YCJIOBUSX W KOHTEKCTaX.

Pabora c nnpopmanmeii:

NOPUMEHATh  pa3iW4yHble METOABI, HMHCTPYMEHTHl M  3alpochl IpH  IOUCKE M 0TOOpe MH(GOPMAUUU WIN
JIAHHBIX C YYETOM MPEIUIOKEHHON YUeOHOW (HPU3MUECKOil 3a1a4H;

aHAM3UPOBATh, CHCTEMAaTU3UPOBATh M HHTEPIIPETUPOBATh HH(POPMALIUIO PA3IMYHBIX BUAOB U (OPM IpeacTaBICHHUS;

CaMOCTOSATENBHO BBIOMPATh ONTUMANBHYIO (opMy mpencTaBieHus HHGOPMAIMH W WIUTIOCTPUPOBATh pelIaeMble
3a/1a4¥l HECJIOKHBIMH CXeMaMH, JHarpaMMaMH, HHOHM IpaduKoil ¥ NX KOMOMHALIUSIMHU.

KoMMyHHKaTHBHbIE yYHHBepcajibHble yuyeOHble IeficTBHS:

B XOA€ OOCYXICHHS y4eOHOTO Marephaia, pe3yabTaToB JTabOpaTOPHBIX PadOT M MPOSKTOB 3aaBaTh BOIPOCHI IO
CylecTBy 0OCyXmaeMoiW TeMbl W  BBICKAa3bIBaTh WJCH, HAIEICHHBIC HA pEIICHWE 3aJa4d H  TOIJIepKaHue
OJIaroKeNaTeIbHOCTH OOIICHHS,

COITOCTABJIATh CBOU CYXKICHUS C CY)KICHHSAMH JPYTHX YYACTHUKOB JHAIOra, OOHAPYKUBATh PA3JIUUUE M CXOJCTBO
TTO3UITUH;

BBIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

IMyOJIMYHO TPEJICTABIIATH PE3YIbTAThI BRIIOJTHEHHOTO (PU3MYECKOTO OIBITA (IKCIICPUMEHTA, UCCIICIOBAHIS, TPOCKTA).

MOHUMAaTh W HCIOJB30BaTh IPEUMYIECTBA KOMAaHIHOW M WHAWBUAYaIbHONW pabOThI MPH PEIICHHH KOHKPETHOM
(u3ndecKoit mpoOIeMsl;

TMPUHUMATH ICJTH COBMECTHOM JEATENILHOCTH, OPTaHM30BBIBATh JICHCTBHUS MO € MOCTIDKEHUIO: PACIIPENCIIATh POJIH,
00CYyX1aTh MPOLIECCHI M PE3YIBTAaThl COBMECTHOM pabOoThI, 0000I11aTh MHEHHUS HECKOJIBKUX JIFOJICH;

BBIMOJTHATE CBOIO YacTh PabOTHI, JOCTUTAS KAUECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HANPABJICHUIO W KOOPIUHUPYS CBOU
HeﬁCTBHH C IPYIruMHU 4JICHAMH KOMaH/IbI;

OLICHMBaTh KayeCTBO CBOEro BKJaJa B OOLIMH MPOJYKT MO KPUTEPHSM, CAMOCTOSITENLHO C(HOPMYIMPOBAHHBIM
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y4acTHUKaMH B3aUMOJEHCTBUS.

PeryasiTuBHbIe YHHBepcalabHbIe y4eOHbIEe delicTBUSA

Camoopranusanusi:

BBISBISITH NPOOJIEMBl B JKM3HEHHBIX M Y4YEOHBIX CHTYalWsAX, TPEOYIOIIMX IS pelleHus] GU3NUEeCKUX 3HAHMUIL;

OPHEHTHPOBATHCSI B PAa3MUYHBIX IMOAXOIAX MPHUHATHA PELICHUH (MHAMBHUIyaJbHOE, NPHUHATHE PELICHUS B TPYIIIE,
MIPUHATHE PEIICHUH TPYIION);

CaMOCTOSITETIPHO COCTAaBISITh ITOPUTM pEUIeHUS (GHU3MYECKOM 3aJaul WM IUIaHa WCCIEAOBaHUS C  y4ETOM
HMMETOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH NPEIaraéMble BAPHAHTHI PELICHUI;

JIeTaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIHOHATBHBII HHTEJIJIEKT:

JlaBaTh a/IEKBAaTHYIO OIIEHKY CUTYAIlMH U MpeJIaraTh iaH e€ N3MEHEHHS;

OOBSCHATh IPUIMHBI JOCTW)KEHHS (HETOCTHKEHHS) PE3yIbTAaTOB JEATENLHOCTH, IaBaTh OLEHKY NPHOOPETEHHOMY
OTIBITY;

BHOCHTH KOPPEKTHBHI B JICITEILHOCTD (B TOM YHMCIIE B X0/ BHIIIOIHEHHS (PU3UIECKOTO UCCIEAOBAHMUS MM TIPOEKTA) Ha
OCHOBEC HOBBIX 06CTO$ITCJ'IBCTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJIEHHBIX OIJ_II/I6OK, BO3HUKIIHX prllHOCTeﬁ;

OLIEHMBATh COOTBETCTBHE PE3YNIbTATa ST U YCIOBHSIM.

CTaBUTh ce0dsi Ha MECTO JPyroro 4eioBeKa B XOJe CHOpa WIM JHCKYCCHHM Ha HAyYHYIO TEMY, IOHUMAaTh
MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro.

IpU3HABaTh CBOE MpPaBO Ha OMMOKY IpU pelieHHH (U3HMUECKUX 3ajad WM B YIBEpIKICHHAX Ha Hay4HBIC
TEMBI U TAKOE XK€ MPaBo APYToro.

MNPEJMETHBIE PE3YJIBTATHI

K xonmy oOy4eHus B 7 Kjacce IpeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh c(h)OPMUPOBAHHOCTD
y 00 y4JaroIUXCsl YMEHUIA:

UCIIOIBb30BaTh MOHATUS: (M3MYECKHEe M XHMHYECKHE SIBICHUS, HaOIIOJCHHE, SKCIIEPHMEHT, MOJENb, THIIOTE3a,
eIUHULBl (U3MYECKUX BEJIMYMH, aTOM, MOJEKyla, arperaTHble COCTOSHHS BemlecTBa (TBEpHOeE, JKHUIKOE, razoo0pasHoe),
MEXaHWYECKOE [IBIDKCHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, IPSIMOJIUHEHHOE), TpPacKTOpHUs, PaBHOJCHUCTBYOLIas CHIL,
nedopmarus (yrpyras, IiacTHIecKasi), HEBECOMOCTbD, COOOIIAIOIIHECs COCYIBI;

pasnu4ath sBneHusa (auddys3us, TemnoBoe ABMKEHHE YaCTHUIl BEIECTBA, PABHOMEPHOE IBIDKEHHE, HEPABHOMEPHOE
JBIDKCHUE, MHEPLS, B3aUMOACHCTBIE TeJ, paBHOBECHE TBEPIBIX TEN C 3aKPETIEHHOIN OChIO BpalleHUs, epeaada JaBICHHS
TBEPIBIMH TeNlAMH, KHUAKOCTSIMU M ra3aMH, atMocepHOe NaBieHHe, IUIaBaHHE T, MPEBpalleHHs] MEXaHHYEeCKONW DHEPIUH)
[0 OIMCAHWI0O WX XapaKTEpHBIX CBONCTB M Ha OCHOBE OIBITOB, AEMOHCTPHUPYIOIIUX AaHHOE (U3HYECKOE SBICHHE;

pacrno3HaBaTh MPOSIBICHHE N3yYEHHBIX (PM3MUECKUX SBICHHH B OKPYKAIOIIEM MUPE, B TOM YHCIIE PU3HMYECKUE SIBICHUS
B [IPUPO/IE: TPUMEPBI JBIKEHUS C PA3TMYHBIMU

CKOPOCTSIMU B JKMBOH M HEXHBOI NMPHUPOAE, EWCTBHE CUIIBI TPEHHS B MPUPOJIE U TEXHUKE, BIMSIHAE aTMOC(EPHOro
JIaBJICHUsI HAa XMBOW OPraHW3M, IUIaBaHWE PHIO, ppIYard B Telle YeIOBeKa, NMPH ATOM IEPEBOANTH MPAKTHUYECKYIO 33/1ady B
y4eOHYI0, BBIJIETISITH CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKK) (PU3NIECKUX SBIICHUI;

OIMCHIBATh M3YYEHHbIE CBOMCTBA Tel M (DU3WHYECKHE SIBJICHHS, UCIOJNB3Yys (DU3UUECKHe BEIMYHMHBI (Macca, O0BEM,
IUIOTHOCTH BEIIECTBa, BPEMsl, MyTh, CKOPOCTb, CPEAHssI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Tela, CHJIa TPEHHS,
JaBieHue (TBEPAOTO Tena, KUIKOCTH, ra3a), BRITAIKMUBAONIAs CHila, MEXaHH4YecKasi paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT
CHIJIBI, KO3¢)¢)I/IHI/IGHT ITOJIC3HOTO HeﬁCTBHH MCXaHU3MOB, KHHCTHYCCKAsA U ITIOTCHIIMAJIbHAA 3HCpFI/I$I), Ipy OIMMCaHUU MTPABUIIBHO
TPaKTOBATH ¢)H3H‘{CCKHﬁ CMBICJI HUCIOJIb3YEMBIX BEIWYNH, HUX O603Ha‘{eHI/I${ U €IWHUIIbI ¢)H3H‘{€CKI/IX BCIIMYHUH, HAaXOIUThb
(GopMyIBl, CBA3BIBAIOLIME MAAHHYIO (DU3MUECKYI0 BENMYMHY C JPYIUMH BeIMYMHAMH, CTPOMTh TpaQUKU HM3YYEHHBIX
3aBHCHUMOCTEH (PU3MUECKUX BETHMYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PM3UUECKHE SBJICHHU U NPOLECCHI, UCIIONb3Ys MPaBUiIa CI0KEHUS CUI (BIONb OJHOU
npsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMesa, IPaBUIIO paBHOBECHS phIdara (6JI0Ka), «30JI0TOE MPAaBUIIO» MEXaHUKH,
3aKOH COXPAHEHUs MEXaHHMYECKOW HHEPruH, HpPH ITOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €ro
MaTeMaTHYEeCKOE BBIPaKEHUE;

OOBSCHATh (DM3MYECKHE SBJIEHMS, IIPOLECCHl M CBOMCTBA Teld, B TOM 4HCIE W B KOHTEKCTE CHUTYyallMi
MIPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIIBISTH NPHUUMHHO-CIEICTBEHHBIE CBS3HM, CTPOUTH O0OBscHeHme wu3 1-2
JIOTHYECKUX MIaroBC ONMOpoi Ha 1—2 M3ydeHHBIX CBONCTBA (PU3NYECKUX SIBICHNH, (PU3NYECKHUX 3aKOHA I 3aKOHOMEPHOCTH;

pemars pacy€THbIe 3a1aun B 1-2 nelcTBUS, UCIONB3YS 3aKOHBI M ()OPMYJIBI, CBSA3BIBAIONINE (DH3HUECKHE BEINIHNHBI:
Ha OCHOBE aHaln3a YCJIOBHS 33/1aud 3allMChIBaTh KPATKOE YCIIOBHE, IOJCTaBIISATh (PU3MUYECKHWE BEIWYMHBI B (OPMYJBI H
MIPOBOANTH PacUEThl, HAaXOIWUTh CIPABOYHBIC JlAHHBIE, HEOOXOAMMBIC /ISl PEHICHHs 3a/ad, OIEHUBATh PEAMCTUYHOCTD
MTOJTyYCHHOW (PU3HYCCKON BETUUHHEI,

pacrno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh MPU MOMOIIH (PU3NYECKHX METOJIOB, B OIMCAHUN HCCIIEAOBaHUS
BBLJIETISITH TIPOBEPSIEMOE TPENIONoKeHne (THIIOTe3Y), pa3indaTh M WHTEPIPETHPOBATh IONYYEHHBIH pe3yNbTar, HaXOAUTh
OIIMOKHB XOJIE OIIBITA, IENIaTh BBIBOJIBI 0 €r0 pe3yJibTaTaM;

NPOBO/IUTH OIBITBl 110 HAOMIOJEHUIO (U3MYECKUX SIBIEHUHA WM (DU3NYECKHX CBOWCTB Ten: (HOpMYIUpPOBATH
MpoBepsieMbIe  TIPEJTIONIOKEHUS, COOMpaTh YCTAaHOBKY M3 NPEIIOKEHHOTO O0OpYHOBaHWS, 3allUChIBATh XOJ OIbITA U
(OopMyIHpPOBaTh BHIBOJIBI; BHITIONHAT TPSIMbIE M3MEPEHHs PACCTOSIHUSI, BPEMEHH, Macchl Tena, 00bEMa, CHIIBI M TEMIIEPaTyphl
C WCIIOJIb30BAaHUEM aHAJIOTOBBIX M IIU(POBBIX MPUOOPOB, 3aIMCHIBATH TIOKa3aHUs MPUOOPOB ¢ YUETOM 3a/1aHHOI abCONMIOTHON
MOTPEIIHOCTH U3MEpPEHHI;

MMPpOBOAUTL MCCICAOBAHUE 3aBUCHUMOCTHU O}lHOFI (bI/ISI/I‘{eCKOﬁ BCIIMYHUHBI OT ﬂpyFOﬁ C HMCIHOJIb30BAHHUEM IIPAMBIX
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nu3MepeHHH (3aBUCUMOCTH IIyTH PAaBHOMEPHO ABIIKYILETOCS Tela OT BPEMEHH IBW)KCHUS Tella, CHIIBI TPEHUsI CKOJBXKEHHS OT
Beca Tena, KayecTBa 00pabOTKU IOBEPXHOCTEH TeNl U He3aBUCHMOCTH CHIIBI TPEHHUS OT IUIOIIAAN CONPUKOCHOBEHHS TeJl, CHIIBI
VIIPYTOCTH OT YAJIMHEHUS MTPYXKUHBI, BEITAJIKUBAIOMEH CHIIBI OT 00bEMA IOTPYKEHHOH YacTu TeNa U OT IUNIOTHOCTH KUAKOCTH,
€€ He3aBHCHMOCTH OT IUIOTHOCTH Tela, OT IIyOHHBI, Ha KOTOPYIO IOTPYXKEHO TEJI0, YCIOBHUATUIaBaHUs TeJ, YCIOBHI PaBHOBECHS
pbldara U OJOKOB, yJ4acTBOBAaTh B INIAHMPOBAHUH Y4eOHOTO HCCIEAOBAaHHS, COOMpATh YCTAHOBKY M BBIIOJHATH H3MEPEHHS,
crenys TpeIVIOKEHHOMY IUIaHy, (PUKCHPOBATH pe3yJIbTaThl MONYyYeHHOW 3aBUCUMOCTH (HM3MYECKHX BEIMYMH B BHIC
NPEIUIOKEHHBIX TA0MUI W TpaduKoB, IeNaTh BHIBOJIBINO Pe3yabTaTaM HUCCIIEIOBAHUS;

MIPOBOJUTh KOCBEHHBIE MU3MEPEHUs (DM3MYECKHX BEJIMYHMH (IUIOTHOCTH BELIECTBA JKHIKOCTH M TBEPAOTO TeNa, CHIa
TPEHHSI CKOJBKCHHSA, NaBICHHE BO3]yXa, BBITAJIKHBAIOIIAS CHUIIA, JCHCTBYIOINAs Ha MOTPYKEHHOE B JKHIKOCTH TEJO,
KO3((GHUIUEHT TOJIE3HOTO JEWCTBUSL IPOCTBIX MEXaHWU3MOB), CIIEAys NPEUIOKESHHOW WHCTPYKIMU: NPH  BBITOJHEHHU
U3MepeHHH cOOMPAaTh YKCIIEPHUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUYCHUE HCKOMOW BETHYNHEI;

COOITFOIaTh TIPaBUIIa TEXHUKH 0€30TIaCHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM;

yKa3bIBaTh TPUHIUIBI JIEWCTBHS TNIPHOOPOB M TEXHWYECKHX YCTPOWCTB: BECH, TEPMOMETp, IJUHAMOMETD,
cooOImaromuecs cocyisl, 0apoMeTp, pbIuar, MOJBMKHBIA W HEMOBIKHBIA OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTepu30BaTh ITPUHIIMIIEI JEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUECKHX YCTPOMCTB C OMOPOH Ha UX OnmucaHus (B
TOM 4HUCJIE: NOJUUIHUKH, YCTPOMCTBO BOAOIIPOBOAA, TMAPABIMYECKHM IIPECC, MAaHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), UCTIOJb3Ysl 3HAHUS O CBOMCTBAaX (PU3NYECKUX SBICHUH M HEOOX0AUMbIepH3nIeCKre 3aKOHBI U 3aKOHOMEPHOCTH;

HPUBOIUTE NPUMEPHI (HAXOIUTh MH(POPMALMIO O IPUMeEPax) MPaKTHYECKOIO MCIIONb30BaHHUSA (M3MYECKUX 3HAHUH B
MIOBCEAHEBHON JXM3HU U1l OoOecIedeHus] Oe30MacHOCTH IpU OOpamieHuH ¢ NpHOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHHS 3[J0POBbS U COOMIOACHHS HOPM KOJIOTHYECKOT0 TOBEICHHUS B OKpY)KaroLIelcpene;

OCYLIECTBIAT, OTOOpP HCTOYHHKOB HHGpopMamuu B LHTepHETE B COOTBETCTBHM C 3aJaHHBIM IOMCKOBBIM
3aIlpOCOM, Ha OCHOBE MMEIOIIUXCA 3HAHUH M MyTEM CpaBHEHHS PA3IMYHBIX MCTOYHHMKOB BBIACNATH MH(OPMALUIO, KOTOpas
SIBJIACTCS TPOTUBOPEUMBON HIIH MOXKET OBITH HEZJOCTOBEPHOM;

WCIIOIb30BAaTh MPH BBIIOJHEHMH YYEOHBIX 33laHUIl Hay4HO-TIOMYJSPHYIO JIUTEpaTypy (U3HUECKOro COIepIKaHHs,
CIIPaBOYHBIE MaTepUalbl, pecypchl ceTd MHTepHeT, BiamgeTh NpuEMaMM KOHCIEKTHPOBAHHMS TEKCTa, INpeoOpa3oBaHMs
WH(pOPMAIMY U3 OJTHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKHUE MHCHMEHHBIE W YCTHBIE COOOILICHHS Ha OCHOBE 2—3 HMCTOYHUKOB HH(OpManuu
(U3UYIECKOTO CONlepIKaHUs, B TOM YHCIIE ITyOIMIHO

JenaTb KpaTKHe COOOIIEHHS O pe3yinbTaTax IPOEKTOB MM Y4eOHBIX HCCICIOBAHUMA, HPH 3TOM TIPaMOTHO
HCIIOJIb30BATh U3YYCHHBIN MMOHATUIHBIN anmapat Kypca GU3UKH, COMPOBOXKIAThH BBICTYILUICHHE TPE3CHTAIIUEH;

NIPU BBIOJIHEHUH YYeOHBIX HPOSKTOB M HCCIEAOBAHMI PaCIpeneiiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTAaBJIEHHBIMH 3aJladyaMy, CIIEAUTHh 3a BBIOJHEHHEM IUTaHa JIEHCTBHIA, a/JeKBAaTHO OIEHWBATh COOCTBEHHBIH BKJIAJ B
JIeATeNIbHOCTD TPYIIIBI, BEICTPauBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAss MHEHHE OKPY>KafOIHX.

K xoHIy oOyueHust B 8 ki1acce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE J0JDKHBI OTPaXkaTh C(OPMUPOBAHHOCTD
y 00y4aroIuxcsi YMEHUIA:

UCIIONIb30BaTh MOHSATHUS: Macca ¥ pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUYKEHHE aTOMOB MMOJIEKYJI, arperaTHbIe COCTOSHUS
BEI[ECTBA, KPHCTAUIMUECKHe U aMop(HbIC Tela, HACHIIIEHHBIH M HEHACHIIIEHHBIH Map, BIAXXHOCTh BO3lyXa, TeMIeparypa,
BHYTPEHHSISI JHEPTHs, TEIJIOBOW JBUTATENb, SJIEMEHTAPHBIA OSJIEKTPUYECKUH 3apsill, 3JIEKTPUYECKOe MoJie, MPOBOJHUKU H
JIMAJIEKTPUKHY, TIOCTOSIHHBIM SJIEKTPUYECKUN TOK, MarHWTHOE IOJIe; Pa3jiyarh SIBIEHHs (TEIJIOBOE PacIIMpEeHHEe M CKaTue,
Terionepenaya, TenjIoBOe PaBHOBECHE, CMAYUBAHKE, KAMJUIIPHbIC SIBJICHUSI, HCIIapeHHe, KOHJICH IS,
IUIaBIICHHE, KpHCTaJTU3aLUs (oTBepaeBanue), KUIIeHHe, TeIulonepenaya (TenIONpoOBOAHOCTE,
KOHBEKIIMS, H3JIydeHHE), OJIEKTpU3aLUs Tell, B3aUMOJCHCTBHE 3apslOB, IEHCTBUS JIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBHE MarHWTOB, JEHCTBHE MAarHUTHOTO MO HAa IPOBOJHMK C TOKOM, OBJIEKTPOMAarHUTHAs
WHIYKIIHS) 10 ONMCAHUIO UX  XapaKTepHbIX CBOIICTB M Ha OCHOBE OIIBITOB,

JEMOHCTPHPYIOLIUX AAHHOE (PU3UYECKOE SIBJICHHE;

pacrmo3HaBaTh INPOSBICHHE H3YYECHHBIX (DU3MUECKHUX SBICHUH B OKPYXKAIOIIEM MHpE, B TOM YHCIe (H3HYECKHE
SBJIEHHS B IPHPOJE: MOBEPXHOCTHOE HATSHKEHHWE M KANWJULAPHBIC SBICHHS B MPUPOAE, KPUCTAJUIBI B IPHPOAE, M3IyUeHHUE
ComHua, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3bI, 00pa3oBaHHE pPOCHI, TyMaHa, WHeEs, CHEra, JJIEKTPUYECKHE SIBICHHS B
arMocgepe, EKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOETIONE 3eMJIH, peiid MOI0CcoB, POJIb MATHUTHOTO MOJIS IS SKU3HH
Ha 3emJie, IOJIIPHOE CHSIHUE, TIPU 3TOM IIEPEBOJUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA
(Tpu3HaKM) GU3NUECKUX SBICHUM;

OIMCHIBATh W3y4YEHHBIE CBOMCTBA Teld W (hM3MUECKHE SBIICHUS, MCIOJB3Ys (DU3UUECKHe BENWYMHBI (TeMIeparypa,
BHYTPEHHSISI DHEPIHs, KOJIUYECTBO TEIUIOTHI, YeJbHAas TEIUIOEMKOCTh BEIECTBa, yAebHas TEIUIOTA IUIABJICHUS, YIelIbHas
TEIIOTa 1MapooOpa3oBaHusl, yleibHas TEIUIOTa CrOPaHHs TOIUINBA, KOO((UIMEHT MMOJIE3HOTO JEHCTBHS TEIIOBOW MAIIWHBI,
OTHOCUTENbHAs BJIXHOCTh BO3JyXa, JJEKTPUUECKUil 3aps], CHiIa TOKa, 3JIEKTPUUECKOE HANPSDKEHUE, CONPOTUBIICHUE
MIPOBOJIHUKA, YIEITHHOE CONPOTHBIICHHE BEIECTBa, paboTa M MOLIHOCTH 3JEKTPHYECKOTO TOKA), NPHU OMUCAHWH NPABHILHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCHOJIb3YeMbIX BEJIMYMH, OOO3HAUCHUS M EIMHUIBI (PU3NYECKUX BEIUYWH, HAXOJHUTh
(opMynBl, CBS3BIBAIONIME JAaHHYIO (U3MUECKYI0O BEIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOMTh TpaduKy W3y4EeHHBIX
3aBUCHMOCTEH (U3MYECKUX BEITMUUH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3MYECKUE SBICHHS W TIPOLECCHl, HCIHONb3Yysl OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOEHHS BELIECTBA, IPHHIUIT CYIIEPIIO3UIINY ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHeHMs 3apsAaa,3akoH OMa aId ydacTka Lenu, 3akoH Jlxoyns—JIeHIla, 3aKOH COXpaHEHUS 3HEPruu,IpH 3TOM JaBaTh
CJIOBECHYIO (POPMYITHMPOBKY 3aKOHA M 3aITUCHIBATH €70 MAaTEMAaTHYECKOECBbIPKEHHE;
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OOBSICHATH  (pU3MYECKHE MpOLEecChl W CBOWCTBA TeJ, B TOM 4YHCIE W B  KOHTEKCTE  CUTYallHi
MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBLBIATH IPUYMHHO- CIIEACTBEHHBIC CBS3HM, CTPOMTh OOBsICHEHHE u3 1-2
JIOTHYECKHUX IIIaroB ¢ OMOpOoi Ha 1—2U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NUECKHUX 3aKOHOB HITH 3aKOHOMEPHOCTEN;

pemraTh pacu€THBIE 3a1au B 2—3 AeiCTBUSA, MCIIOIB3YS 3aKOHBI M ()OPMYIIBI, CBA3BIBAOLINE (PU3NUECKUE BEIUIUHBL:
Ha OCHOBE aHAIN3a YCJOBHS 3a/laudl 3alMChIBATH KPATKOE YCIOBHE, BBIABIATH HENOCTATOK JAHHBIX TSI PELICHUS 3aIadH,
BBIOMpaTh 3aKOHBI U (HOpMyIIBI, HEOOXOAUMBIE Ul €€ PEUICHUs, IPOBOJUTL PAcdEThl M CPABHUBATH MOIYYCHHOE 3HAYCHUE
(U3H9IeCcKOil BEMMYMHBI C U3BECTHBIMH JIAHHBIMU;

pacno3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PEHINTh NPH TOMONIM (PU3MUECKUX METOOB, HCIONbB3YS OIHCAHHE
WCCIIEZIOBaHNUS, BBIJACIATH NMPOBEPSEMOE MPEAINOI0KEHHNE, OLEHWBATh MPABMIBHOCTH ITOPSAAKA IPOBEACHHS HCCICIOBAHUS,
JIeTIaTh BBIBOABI;

MIPOBOANTH OIBITHI 1O HAOMIOACHUIO (PM3WUYECKUX SIBICHUH WM (U3MUECKUX CBOWCTB Tel (KaNWUIIPHBIE SBICHUS,
3aBUCHMOCTb JIaBJICHUS BO3[lyXa OT €ro 00bEMa, TEMIIepaTypsl, CKOPOCTH TPOLecca OCTBIBAHUS M HaTPEBAHMS MIPU U3ITyUCHUH
OT IIBeTa M3NMydJaroniel  (Moryomaonied) MOBEPXHOCTH, CKOPOCTh ~ HMCHApeHHWs  BOJBI OT TEMIEPATyphl XKUAKOCTU
TUTOIIAN €€ TIOBEPXHOCTH, JJIEKTPU3AIMs Tel M B3aWMOJCHCTBHE 3JIEKTPUYECKUX 3apsAOB, B3aHMOJICHCTBHE IOCTOSHHBIX
MAar"HuToB, BU3yalIu3aluss MariuTHBIX MOJeN MOCTOSTHHBIX MarHuToOB, ﬂeﬁCTBHﬂ MAardHuTHOT'O IIOJIA Ha MPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUTATENS MTOCTOSIHHOTO TOKA): (hopMyaupoBaTh NpoBepseMble MPEIOI0KEHUS,
coOMpaTh YCTAHOBKY U3 MPEATI0KEHHOT0 000pyJ0OBaHMS, OIIKCHIBATh XO/1 OTIbITa M (YOPMYITUPOBATHBBIBO/IBI;

BBINIOJIHATE TIPSIMBIE M3MEPEHHs] TEMIIEPaTypbl, OTHOCUTEIBHONW BIaKHOCTH BO3[yXa, CHJIbI TOKA, HAIPSIKEHHUS C
HCIIOJIb30BaHUEM AHAJIOTOBBIX NMPHOOPOB M AATYMKOB (PU3NUECKUX BEIMYMH, CPABHHBATh PE3yNIbTAaThl M3MEPEHUH ¢ yu&roM
3a7laHHOI1 a0COJIIOTHOMN TMOTPEIIHOCTH;

IPOBOJUTH HCCIIEAOBAHHE 3aBUCUMOCTH OIHOM (DM3MUYECKON BEIMYMHBI OT APYrod C HCIONB30BaHHEM IPAMBIX
U3MepeHH (3aBHCUMOCTb COMNPOTHUBICHUS IPOBOJHMKA OT €r0 JUIMHBI, IJIOINAAM IONEPEYHOIO CEUECHHUs] U YIEIbHOIO
COIIPOTUBIICHHs BEIIECTBA IIPOBOJHMKA, CWJIBI TOKa, HAYIIEro dYepe3 IMPOBOJHHUK, OT HANpsDKEHHS Ha IIPOBOJHHKE,
HCCJIEZIOBAaHUE MOCJIEOBATENbHOIO U MapauIeIbHOTO COESAWHEHUI MPOBOJAHUKOB): TUIAHUPOBATh HCCIIEIOBaHUE, COOMpAThH
YCTaHOBKY M BBINIOJHATH H3MEPEHHMs, CIeqys MPELIOKEHHOMY IUIaHy, (GUKCHPOBATh Pe3y/IbTaThl IOMYYeHHOH 3aBUCHMOCTH
B BHJE TaOIUII ¥ rpa)MKOB, JeNaTh BEIBOJBI 10 PE3y/IbTaTaM HCCIISIOBAHUS;

MIPOBOJUTh KOCBEHHBIE HM3MEpEHUs (U3MUYECKHX BENUYUH (yIelbHas TEIIOEMKOCTh BEIECTBa, COIPOTHUBIICHUE
MIPOBOJHMKA, PabOTa M MOILIHOCTh 3JEKTPHUYECKOTO TOKA): IUIAHWPOBATh H3MEPEHHUs, COOMpaTh 3KCIEPUMEHTAIHHYIO
YCTaHOBKY, CIIEIysl IPEUIOKEHHON MHCTPYKIMH, ¥ BEIYMCIIATh 3HAUCHUE BETMUMHBI;

COOITFOIaTh TIPaBMIIa TEXHUKH O€30IIaCHOCTH MPH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAHHUEM;

XapaKTepU30BaTh IIPUHIIUIEI JEHCTBUS H3YUEHHBIX IPUOOPOB 1 TEXHUUECKUX YCTPOMCTB C OMOPOH Ha MX OMHUcaHuA (B
TOM YHCJIE: CHCTeMa OTOIUICHHS JOMOB, TUTPOMETp, IapoBas TypOWHA, amIepMeTp, BOJIBTMETP, CUETUUK DJIEKTPHUYECKON
SHEPTHH, IIEKTPOOCBETUTEbHBIE TPUOOPHI, HarpeBaTelIbHbIE JIEKTPOIPUOOPHI (TIPHUMEPBI), HIEKTPUUECKHE MPET0XPaHUTEIH,
AJIEKTPOMArHUT, O3JEKTPOABUTATENb IIOCTOSHHOTO TOKA), WCIONb3ys 3HAHUS O CBOMCTBaX (U3NYECKUX SBICHHH U
HEOOXOANMBIE PU3MYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCThIE TEXHHMYECKHE YCTPOMCTBA W H3MEpUTENbHBIE NPUOOPHI MO CXEMaM M CXEMaTUYHBIM
pUcyHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, NMCHXPOMETpP, TMTPOMETDP, ABUTATENb BHYTPEHHETO CTOPaHHs, JJIEKTPOCKOII,
peocTar), COCTaBIATh CXEMBl DJIEKTPUYECKUX Iened C MOCIeNOBaTeIbHBIM M NapajljIelbHBIM COCIUHEHHEM 3JIEMEHTOB,
pasnuyasi yelioBHbIe 0003HAUEHHUs DJIEMEHTOB DIIEKTPHUECKHX TIeTIei;

NPUBOJMTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTHYECKOTO MCIIOJIb30BaHUS (PU3MYECKUX 3HAHUN B
NOBCEJJTHEBHOM KM3HU JUisi oOecrieueHHs: OE30MacHOCTH TpU OOpalieHHd ¢ TNpUOOpaMH W TEXHHMYECKUMHU YCTPOHCTBaMH,
COXPaHEHHS3I0POBbS U COOMIOICHHSI HOPM 3KOJIOTHUECKOTO OBEACHMSI B OKpYXKarollel cpere;

OCYLIECTBIATh NOMCK HH(popManuu (U3HYECKOro coiepkaHus B lHTepHEeTe, Ha OCHOBE MMCIOLIMXCS 3HAHUH U
MyTéM CpaBHEHHS JOIOJHHUTEIBHBIX MCTOYHUKOB BBIIEIATH MH(OPMALHUIO, KOTOpas SBJACTCS MPOTUBOPEUMBOM MM MOXKET
OBITh HEJJOCTOBEPHOIA;

UCIIONB30BaTh IPH BBITOJHEHWN YYEOHBIX 3aJlaHU Hay4HO-TIONMYJISPHYIO JIUTEpaTypy (GU3HUECKOro conepKaHus,
CIIpaBOYHBIE MaTepuajbl, pecypchl ceTd MHTepHeT, BiameTh NpuéMaMM KOHCIEKTHPOBAHHMA TEKCTa, NpeoOpa3oBaHMs
UH(pOPMAIMY U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/71aBaTh COOCTBEHHBIE MHCBMEHHBIE M KpaTKHe YCTHBIE COOOIIeHHus, 0000mas WHQOpMALUI0 W3 HECKOJIBKHX
WCTOYHHUKOB (DM3MYECKOTO COJNEp)KaHWsA, B TOM YHCJIE MYOJIMYHO TPENCTABIATh pPE3yJAbTaThl IPOEKTHOH —HIH
HCCIIEN0BATENbCKOM JIEATENEHOCTH, MIPH 3TOM T'PAaMOTHO HCIIONB30BaTh HM3YYEHHBIH MOHATUHHBIN ammapar Kypca (QH3HKH,
COIIPOBOXKIATH BBICTYIUIEHHE IPE3eHTAlUEH;

TIPY BBIMTOJTHEHUH Y4eOHBIX ITPOEKTOB M MCCIIEOBAaHUN (PU3UUECKHUX IIPOIIECCOB PaclpeneiTh 00s3aHHOCTH B TPYIIIIE
B COOTBETCTBHH C IOCTABICHHBIMU 33Ja4aMU, CJICIUThH 32 BBHIIOJHEHHEM IIIaHa AEWCTBUH M KOPPEKTHPOBATh €T0, aJeKBaTHO
OILIEHMBATh COOCTBEHHBIH BKJIAJ B AEATEIHHOCTh TPYNIBI, BBICTPanBaTh KOMMYHHUKAaTHBHOE B3aHMOJICHCTBHE, MPOSIBISSA
TOTOBHOCTH pa3pemiaTh KOHQIUKTHL.

K koHmy o0yuenus B 9 Kijiacce npeMeTHBIE pe3yIbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaaTh C(POPMHUPOBAHHOCTD
y 00y4aroIuxcsi YMEHUIA:

UCIIONIb30BaTh TIOHSTHS: CHUCTEMa OTCYETa, MarepualibHas TOYKa, TPAacKTOPHUS, OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
JBIDKEHUS, nedopmanyst (ynpyras, IiacTHYeckas), TpeHHUe, EHTPOCTPEMHUTENLHOE YCKOPEHHE, HEBECOMOCTh U MEPEerpy3KH,
LEHTP TSDKECTH, a0CONIOTHO TBEPOE TENO, LEHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHWYECKHe KoJieOaHUsl U BOJIHBI,
3BYK, MH(Pa3ByK M YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKana 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H
JaJIbHO30PKOCTb, CIIEKTPbI UCITYCKaHUAU IOTJIOICHUA, anb(ba-, 6eTa- U raMmma-usjiyu€Husl, U30TOIIbI, AACPHAasA SHEPreTUKaA,

pasznuyath siBJIeHUs (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBYKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE
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IBIO)KEHUE, CBOOOJHOE MaJIeHUe TeJl, PABHOMEPHOE ABM)KEHHUE 110 OKPYKHOCTH, B3aHMOJEHCTBHE TeJl, peaKTHBHOE ABIKEHUE,
KosiebaTeIbHOe JBIKEHUE (3aTyXarollie M BBIHY)KICHHBIE KoJIeOaHWs), PE30HAHC, BOJHOBOE IBIKEHHE, OTPAXCHUE 3BYKA,
NPSMOJIMHEHHOE pacipOoCTpaHEHHe, OTPaXKEHHE U MPEIOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTPaKCHHE CBETA, PasJioKeHHUE
Oeloro cBeTa B CHEKTP M CJIOXKEHHE CIIEKTPAJIbHBIX LBETOB, IHCHEPCHS CBETa, €CTECTBEHHAs pPaJrOaKTHBHOCTS,
BO3HMKHOBEHHE JIMHEWYaTOro CHEKTpa H3JIy4eHHs) IO OIMCAHHI0 HX XapaKTepPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOLIUX JaHHOE (PU3HUECKOe SIBIICHHE;

pacro3HaBaTh NPOSIBICHHE H3YYEHHBIX (PU3NYECKUX SBICHUH B OKPYXKAIOIEeM MUpPE(B TOM 4YHcle (pU3NUECKUe SBICHHS
B IIPHPOJE: NPHIMBEL U OTIWBBI, ABWXeHHE IaHeT COJHEYHOHW CHCTEMBI, peaKTHBHOE ABM)KCHHE JXKUBBIX OPraHH3MOB,
BOCIIPHATHE 3BYKOB YKUBOTHBIMH, 3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, IlyHAMH, X0, L[BETa TEJ, ONTHYECCKHUE SBICHUS B
npupoje, OHOJNIOTHYECKoe NeHCTBHE BHIMMOTO, YIBTPa(QUOIETOBOrO M PEHTICHOBCKOTO W3ITy4YEHHH, eCTeCTBEHHBIH
paaroakTHBHBIN ()OH, KOCMHUYECKHE Jy4H, PaJdOaKTUBHOE W3JIyYCHHE MPUPOJHBIX MHHEPAIOB, ICHCTBHE PaJHOAaKTHBHBIX
W3ITy4eHUH Ha OpraHW3M YeNlOBeKa), MPU STOM IEepEBOJHMTH NPAKTHYCSCKYIO 3alady B y4eOHYIO, BBIICIATH CYIECTBEHHBIC
CBOMCTBA (TIPU3HAKK) (PU3NIECKUX SBICHUI;

OIICBHIBAaTh W3yYCHHBIC CBOWCTBA Teld W (DM3MYECKHE SIBICHHUS, HCIONB3Yys (U3MYECKHE BEIUYMHBI (CPEIHAS W
MTHOBEHHasl CKOPOCTh Tella MPH HEPaBHOMEPHOM JIBUWKEHHH, YCKOPEHHE, NepeMelleHHe, MyTh, YIoBas CKOPOCTb, CHJa
TPEHUsl, CHJIa YIPYTOCTH, CHJIa TSIKECTH, YCKOPEHHE CBOOOIHOTO MaJieHWsl, BeC TeNla, MMIYJIbC Tela, WMITYJIbC CHIIbI,
MEXaHH4YCCKast pa60Ta U MOIIHOCTb, MOTCHIMAIbHAA SHECPIUA TEJIa, MOAHATOTO HAaJ IMOBEPXHOCTHIO 3E€MJIM, MOTCHIMAIbHAA
SHEPIUs CKATOM MPYKMHBI, KWHETUYECKash DHEPIus, MONIHAas MEXaHHYecKas SHeprus, IepHol M yacToTa KojeOaHui, IinuHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, ITOKA3aTeNb HPEIOMJICHHUS CpeXbl), IPH ONUCAHWU NPABHILHO
TPaKTOBaTh (DU3MUYECKUH CMBICI MCIOJIB3YyeMBIX BEIMYMH, OOO3HA4YeHHs M EAMHMIBI (DU3MYECKUX BEJIUYUH, HAXOIUThH
(GopMyIBl, CBA3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTHMH BeIMYMHAMH, CTPOMTh TpaQUKU HM3YYEHHBIX
3aBHCHMOCTEH (PU3NUECKUX BETHMYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (GU3MUYECKHE SBICHHS M IIPOLECCHI, MCHONIB3YS 3aKOH COXPAHEHMS SHEPrHH, 3aKOH
BCEMHUPHOIO TATOTEHHS, NPUHLMII CYNEpHO3UIMH CHJI, NPHHIMI OTHOCHUTENBHOCTH [ammies, 3akoHbl HpioToHa, 3aKkoH
COXpaHEHHs MMILYJIbCa, 3aKOHBI OTPaXKEHHs W MPEIIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MacCOBOI'O YHCEN NPH
SOEPHBIX PEaKLUUsX, IPU 9TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €I'0 MaTeMaTH4eCKOe BHIPaKECHHE;

OOBSCHATH  (pU3MYECKHE MpOLEecChl W CBOWCTBA TeJ, B TOM 4YHCIE W B KOHTEKCTE  CUTYallHi
MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBLBIATH IPHUYMHHO- CIIEICTBEHHBIC CBS3HM, CTPOMTH OOBSCHEHHE H3 2-3
JIOTHYECKHUX IIIaroB ¢ OMOpOoi Ha 2—3U3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3NUECKHUX 3aKOHOB HITH 3aKOHOMEPHOCTEN;

pemrath pacu€THBIE 3amayd (ONHpAIOIIHecs Ha CHUCTeMy W3 2—3 YpaBHEHHi), HCIOJB3YS 3aKOHBI U (OPMYIIHI,
CBsI3BIBaIOIME (M3MUYECKHE BEIMYMHBL Ha OCHOBE aHAIM3a YCJIOBHS 3aJadd 3allMChIBATh KPAaTKOE YCIOBHE, BBISBIATH
HEJIOCTAIONINE WIIM U30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U ()OPMYJIbI, HEOOXOIUMBIE JUISl PELICHUS], IPOBOIUTH PACUEThI U
OILIEHUBATh PEATCTHYHOCTH MOJTY4EHHOT0 3HAYEHHsI (PH3MUECKOMBEINUNHBI;

pacrno3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PEUIMTh IMPH TOMOLIM (U3UUYECKHX METONOB, HCIOJbB3YsSl OIUCAaHHE
WCCJIEZIOBAHMUS, BBIJCIATH MPOBEPSEMOE MPEANOI0KEHHE, OLIEHHBATh MPAaBHIBHOCTh IOPSAAKA IPOBEACHHS HCCIENOBaHUS,
JIeNaTh BBIBOJIbI, HHTEPIPETHPOBATH PE3YJIbTAThl HAOMIOACHUI U OTIBITOB;

MPOBO/IUTH OIIBITHI IO HAOMIOACHHUIO (U3MYECKUX SBICHUH WM (PU3NYECKUX CBOMCTB Tell (M3y4eHHEe BTOPOTO 3aKOHA
HeloToHa, 3aKOHA COXpaHEHHs JHEPrHH, 3aBUCUMOCTh IMepuoja KoyieDaHWH MpPYKMHHOTO MasTHHKa OT Macchl Ipy3a H
KECTKOCTU NMPYKUHBI M HE3aBHCUMOCTb OT aMIUIMTYJbl MalbIX KOJIe0aHHH, NpSMOJMHEWHOE paclpocTpaHeHUEe CBeTa,
paznioxkeHue Oenoro cCBera B CHEKTP, U3y4eHHE CBOMCTB N300pakeHHsI B IJIOCKOM 3epKajie U CBOMCTB M300pakeHHs MpeMeTa
B coOupartolieil TMH3e, HaOIIo/IeHHEe CIUTOLIHBIX M JIMHEHYaThIX CIIEKTPOB M3JIYUEHHs): CAMOCTOSTENILHO COOMpaTh YCTaHOBKY
U3 U30BITOYHOrO HaOOpa 0OOPYAOBaHUS, ONUCHIBATE X0 OTIBITA U €r0 Pe3yJbTaThl, ((OPMYIUPOBATH BHIBO/IBI;

HPOBOJUTH IIPU HEOOXOIMMOCTH CEPHIO IPSIMBIX W3MEPEHHH, ONpenesis cpelHee 3HauYeHUEe U3MEpsSeMOl BeTHYHHBI
(poxycHoe paccrosiHue coduparoleil JINH3bI),000CHOBBIBATH BEIOOP crioco0a n3MepeHus (M3MEpUTENBHOTO IPUOopa);

IPOBOJUTH UCCIICIOBAHUE 3aBUCHMOCTEl (PU3NUECKUX BEIWYMH C UCIIOIb30BAHMEM IPIMBIX H3MEPEHHH (3aBUCHMOCTh
IYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JABM)KCHHM O€3 HadalbHOIl CKOpPOCTH, IepHola KoyieOaHHH MaTeMaTH4ecKoro
MasTHHKa OT JUIMHBI HHUTH, 3aBUCHMOCTH yIJla OTPaXEHHs CBeTa OT YIVIa MaJeHUs W yIja NPeloMJIeHHs OT yria
NajeHus): IUIAHWPOBATh HCCIENOBAHME, CAaMOCTOSTENBFHO COOMPATh YCTAaHOBKY, (DMKCHPOBATh PE3YIbTaThl IIOJYy4EHHOH
3aBHCHMOCTH (PM3UYCCKUX BEJIMYKH B BUJE TAONHUIl U rpadUKOB, JeaTh BHIBOJBI IO pe3yJIbTaTaM HCCICI0OBAHUS,

MPOBOIUTh KOCBEHHBbIE W3MEpPEHUs (HU3MUECKUX BEIUYUH (CPEOHSAS CKOPOCTh M YCKOPEHHE Tena Mpu
PaBHOYCKOPEHHOM JBM)KCHUH, YCKOPEHHE CBOOOIHOTO MAaJCHHUS, KECTKOCTD MPYXKUHBI, KOIPPUIMEHT TPEHHUS CKOIbKCHUS,
MexaHW4ecKas paboTa M MOIIHOCTh, YacTOTa M MEePHO/I KoJeOaHu MaTeMaTHIeCKOTo M NPYKUHHOTO MasTHUKOB, ONTHYECKast
cuiia coOHMparoiell JIMH3bI, paJlOaKTUBHBIA (POH): IUTAaHWPOBAaTh MU3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATD U3MEPEHHS, CIACAYS MPEUIOKCHHON HHCTPYKIIUH, BBIYUCIATH 3HAYCHHE BETMYHMHBI U aHATM3UPOBATh MOTyYCHHBIC
pe3yJbTaThl ¢ YYETOM 33JaHHOM MOTPENTHOCTH U3MEPEHMUI;

co0JIIo/IaTh IpaBHyIa TEXHUKH 0€30MaCHOCTH NpH paboTe ¢ 1abopaTopHBIM 000PYIOBaHUEM;

pa3nnuaTh OCHOBHBIC NMPH3HAKU M3YYCHHBIX (M3MYECKHX MOJIEINIeH: MaTepuaibHas TOYKa, aDCOJIOTHO TBEPAOE TEJo,
TOYEYHBII NCTOYHHK CBETa, Jy4, TOHKAs JINH3a, TNIaHETapHasi MOJIENTb aTOMa, HYKJIOHHAs MOJIETb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIIUIIBI JEHCTBHS H3YUCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOH Ha MX OMUCaHHUs (B
TOM 4YHCIIE: CIUAOMETp, NATYMKH TOJOKEHUsS, PACCTOSHHSI M YCKOPEHHsI, paKkeTa, 3X0JOT, OYKH, MEPHCKOII, (oToarnmapar,
ONITHYECKHE CBETOBOJIBI, CIIEKTPOCKON, JO3UMETp, Kamepa BuWibcoHA), HCMIONBb3ys 3HAHUSO CBOWCTBAX (PU3UUECKHUX
SIBIICHUH 1 He0OX0IMMbIe (pr3ndYecKue 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHX YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB H
TEXHOJIOTUYCCKHUX TMPONIECCOB IIPU PCIICHUN y‘{e6HO-HpaKTI/I'-ICCKI/IX 3a1a4, OIITUYCCKUC CXCMBI JJIA MMOCTPOCHUSA
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n300pakeHHITB IUIOCKOM 3epKaje U coOuparomeii IuH3e;

MIPUBOAUTE IPUMeEPH! (HAXOAUTh MHPOPMALIMIO O MPUMepax) MPaKTHYECKOTO HCIOIb30BaHUS (DU3MUECKUX 3HAHUH B
MTOBCEIHEBHOM JKU3HU IS oOecredeHus O€30MacHOCTH MpH oOpamieHnH ¢ MpudopaMu W TEXHHYECKUMH YCTPOCTBAMH,
COXpaHEHMS 3/I0POBbS U COOIIIOACHNS HOPM 3KOJIOTHYECKOT0 MIOBEJCHUS B OKPYXKaIOIIeHCpee;

OCYLIECTBIATh TNOMCK HHpopMamuu (Qu3nyeckoro coxepkaHuss B LHTepHeTe, CaMOCTOSTENBHO (OPMYIHPYS
TIOMCKOBBIH 3aIlpoc, HAXOUTH IYTH ONpeNeTeHHs JOCTOBEPHOCTH IOJNyYeHHON MH(OPMAy Ha OCHOBE HMEIOIMXCS 3HAHUH
1 IOTIOTHUTENBHBIX HCTOYHUKOB;

WCIIONIb30BATh TIPH BBHINOJTHEHWH YYEOHBIX 3aaHU HAyYHO-IIOMYJISIPHYIO JINTEPATYPy (H3MUECKOTO COAEpKaHUS,
CIpaBOYHBIE MaTepHaibl, pecypchl ceTh MHTepHeT, BimameTh NpuéMaMn KOHCIEKTHPOBAHMS TEKCTa, INPeoOpa3oBaHU
nHGOPMAIIH U3 OJJHON 3HAKOBOH CHCTEMEI B IPYTYIO;

CO371aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOLIEHUS] HA OCHOBE MH(OPMAIMHM M3 HECKOJBKHX HCTOYHHKOB
(DU3UUECKOTO COJIep)KAHMS, ITyOIMYHO MPEACTABIATH PE3YAbTATHI MPOECKTHOM MITM UCCIIEA0BATENbCKOM A TENBHOCTH, IPH 3TOM
IPaMOTHO WCIIOJB30BaTh M3YUCHHBIH MOHATHUHHBIN ammapaT M3ydaeMoro pasjena (M3WUKH W COINPOBOXKIATH BBHICTYIUICHHE
TIpe3eHTannell ¢ ya€ToM 0CoOEHHOCTEH ayUTOPUN CBEPCTHUKOB.
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TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
Neri/m  |HammeHoBaHMe KommgectBo ([IporpammHOe coneprxaHue (OCHOBHBIE BH/IBI JIEATETHLHOCTH 00YJaOIINXCS
pa3aenoB U TeM y4eOHOro [4acoB

peaMeTa

Pasznes 1. ®u3uka 1 ee posib B NO3HAHNH OKPY KAI0IIEr0 MHpa

1.1 |®wusmuka— HayKao Npupoze 2 Du3nka — Hayka 0 IpUpoje. IBICHUS TPUPOIBI. BrsiBrieHre pazauyauii Mex 1y GU3HIECKIMH HXUMUYECKIMU MTPEBPAIlCHHAMH.
Du3nyecKre SBICHUS: MEXaHNUYECKHE, TETUIOBBIC, PacrioznaBanue n kiaccuukayst GU3MIECKUXIBICHHH: MEXaHNIECKHX, TETIJIOBBIX,
JIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIE, 3BYKOBBIE PIIEKTPUYECKHX, MAarHUTHBIX M CBETOBBIX. HaOmonenue u onncanne GU3NIECcKuX sBICHUH
1.2 |®usnueckue BeIMIHHBI 2 Du3nyeckre BETUUNHBI. Onpernenenne IEeHbI IeNICHNS NIKaTbl H3MEPUTEILHOTO IPHOOpA.
3mepenne puzndeckux BenuuuH. Onuzndeckue M3mepenne TMHEHHBIX pa3MepoB TeJ U TPOMEXYTKOB BPEMEHH C YIETOM IOTPELTHOCTEH.
proopsl. [lorpenrHocTs n3MepeHui M3mepenne 00bEMa )KHUIKOCTH U TBEPAOTO Tena. M3Mepenne TeMiepaTypsl IpH TOMOIIH
MeyxtyHapoHasl cuCTeMa PKHJTKOCTHOTO TEPMOMETpA U IaTYHMKa TeMIlepaTrypsl. BrIoHeHne TBOpUECKHX 3a/IaHNH 110
Pitzizisiig MOUCKY CIIOCOO0B M3MEPEHUSI HEKOTOPBIX (QH3HYECKUX XapaKTEePUCTHK, HAIIpUMep,
[pa3MepOB MaNBIX 00BEKTOB (BOJIOC, IIPOBOJIOKA), YAAJIEHHBIX 00BEKTOB, OOJIBIIHX
[PACCTOSIHUH, MaJIBIX IPOMEKYTKOB BpeMeHU. OOCyKIeHne mpeIiaraeMpIX crioco0oB
1.3. |EcrectBeHHO- 2 Kak ¢u3nka u 1pyrue ecrecTBEeHHbIC HAYKH H3Y4aroT Bo1BIKEHNE THIIOTE3, OOBSCHSIIONINX MIPOCTHIC SBICHUS, HAIPUMED:
HayJHBII METO/ npupoxy. EcrecTBeHHO-Hay4HBINH METO TO3HAHMSA: — ITOYeMy OCTaHABJINBACTCS ABMKYIIIEECS IO TOPU30HTATLHON MOBEPXHOCTH TENIO;
[03HAHUS HAOJIOIeHNE, TIOCTAHOBKA HAYIHOTO BOTIPOCA, — IIOUEMY B JKapKyl0 IOrOAY B CBETJIION OEXKIE MpoXiaaHeH, ueM B TEMHOM. [Ipemioxkenne
BBIJIBIDKCHUE TUIIOTE3, SKCIIEPUMEHT TI0 ITPOBEPKE CIIOCOOO0B IPOBEPKH TUIIOTES.
rUI0Te3, 00bsICHEHHE HAOII0JaeMOT0 SBICHHUS. [IpoBeneHue UCCIENOBAHUS 110 IPOBEPKE KAKOH-JINO0 TMIOTE3HI.
Onucanve GU3NUECKUX SBICHU ¢ moMolibio Moaenel  [[loctpoeHue npocTeiinnx Moaeneil Gu3ndeckux siBlieHnH (B BUJE PUCYHKOB HITH CXEM),
HarpuMep MaJeHUe MPeIMeTa; MPSIMOIMHEHHOE aclpOCTpaHEHHE CBETa
Wroro no pazneny 6

Paznen 2. HepBOHa‘laJleLle CBE€ACHUS 0 CTPOCHUH BEHIECTBA

2.1 |Ctpoenue BeriecTsa 1 CTpoeHue BelecTBa: HaGutoienue 1 MHTEpIIpeTalys OlbITOB, CBUJIETENLCTBYIOIIUX 00 aTOMHO-MOJIEKYIISIPHOM
ATOMBI U MOJIEKYJIBI, X pazmepbl. OMbITHI, CTPOSHHH BEILIECTBA: OIBITHI C PACTBOPEHUEM Pa3IMYHbBIX BELIECTB B Bojie. OneHka
JTOKa3bIBAIOIIHE TUCKPETHOE CTPOCHHE BEIIECTBA [pa3MepoB aTOMOB U MOJIEKYJI C UCTIONIb30BaHHEM (poTorpadii, MoIydeHHbIX Ha aTOMHOM
criioBoM Mukpockorne (ACM) — naboparopnas pabota o Teme: «OIeHKa Juamerpa aToma
METOJIOM PSJIOB (C Mcnonb3oBanueM dotorpaduii)».OnpeneneHre pa3sMepoB MallbIX Tel
2.2 |[IswkeHue U 2 JIBmxenue gactul Berecta. CBsi3b CKOPOCTHABIKEHUS [HaOmoeHre u 00bsICHEHNE OpOYHOBCKOTOIBIKCHHUS U SIBJICHUS MU (y3HH.

B3aMMO/ICHCTBHE YACTHI]
BCIIICCTBA

YacTHUI] c TeMIeparypoil. bpoyHoBckoe nBmxeHue,
mddyzus.

B3anmojelicTBre YacTHIl BEIECTBA: IPUTSDKEHUE U
OTTaJIKUBAHUE

HpOBeZ[eHI/Ie 1 00BSICHEHHE OIBITOB T10 Ha6J'IIOI[€HI/IIO TCIIJIOBOT'O paClIMPCHUA I'a30B.
HpOBeI[eHI/Ie 1 00BSICHEHHE OIBITOB T10 06Hapy>1<eH1/Ho CHJI MOJICKYJISIPDHOT'O IPUTAKCHUAN
OTTAJIKMBaHUA
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2.3

ArperaTHBIE
COCTOSTHHSI BEIL[ECTBA

ATperaTHBIE COCTOSHHUS BEIIECTBA: CTPOCHHUE T'a30B,
SKUIKOCTEN U TBEPIBIX (KPUCTATHMIECKUX ) TEI.
B3auMoCBs3b MEXKIY CBOMCTBAMU BELLECTB B Pa3HbBIX
arperaTHBIX COCTOSHUSX M UX aTOMHO-MOJICKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSTHHIA BOJIBI

Onucanue (¢ KCIOTB30BaHUEM IPOCTHIX MOJEIIEH ) OCHOBHBIX PAa3IMYUiA B CTPOCHUH T'a30B,
PKUJKOCTEH U TBEPIBIX TEI.

O0BsICHEHNE MAJIOH CKIMAEMOCTH JKUAKOCTEH M TBEPIBIX TEI, OONBIION CKIMAEMOCTH
ra3oB. OObsICHEHHE COXpaHECHU (POPMBI TBEPBIX TEN M TEKYy4eCTH KUIKOCTH. [IpoBeneHue
OTIBITOB, JIOKA3bIBAIOIINX, UTO B TBEPIOM COCTOSIHAU BOIBI YACTHUIIBI HAXOAATCS B CPEIHEM
ImabIe APYT OT Apyra (MIIOTHOCTh MEHBIIIE), YEM B )KUIKOM. Y CTAHOBJICHHE B3aMMOCBSI3U
MEXITy 0COOCHHOCTSIMH arperaTHbIX COCTOSIHUN BOJIBI M CYIIICCTBOBAHHEM BOIHBIX
opraun3moB (MC — 6uonorusi, reorpadmusi)

Paznen 3. /IBuikeHHe U B3anMoieiicTBHE TeJl

3.1 |MexaHWYECKOEABIIKEHNE 3 Mexanndeckoe qBuxkeHne. PaBHoMepHOeE U VccrnenoBanre paBHOMEPHOTO ABMXKEHHUSI, ONIPEIETICHUE €r0 MPU3HAKOB.

HepaBHOMEpHOE ABmxkeHne. Ckopocts. Cpennssckopocts [HabmoaeHrne HepaBHOMEPHOTO JBIDKCHUS U OIIPEACICHHE ero OTIIMYHN OT pABHOMEPHOTO

[IpY HEPaBHOMEPHOM JIBHKECHUU. PacuéT myTn UBpeMeHH |[IBIDKEHHUS.

IBYDKCHUS OnpenencHre CKOPOCTH PABHOMEPHOTO ABIKCHHUS (MIapHKa B KUIKOCTH, MOICITH
PIIEKTPUYECKOTO aBTOMOOHIIS | T.JI.).
OnpenencHre cpemHeii CKOPOCTH CKOJIBKCHUS OpyCKa WITH IapuKa M0 HaKJIOHHON
miockocty Perienue 3aau Ha onpeeNieHUe MyTH, CKOPOCTUU BPEMEHH PAaBHOMEPHOTO
TBHKEHHS.
|IAHaN3 rpa) kOB 3aBUCUMOCTH ITyTH B CKOPOCTH OT BPEMECHHU

3.2 [WHeprwsi, Macca,INIOTHOCTh 4 SBnenue nHepuuu. 3akoH nHepIiwH. B3anmonetictereten (OObSICHEHHIE U POTHO3UPOBAHUE SBJICHUN, O0YCIIOBICHHBIX HHEPITUCH, HATPUMED, YTO

KaK IMPUYHHA H3MEHEHHS CKOPOCTH MPOUCXOIUT IIPH TOPMOKEHUH WU PE3KOM MaHEBPE aBTOMOOMIIS, TIOYEMY HEBO3MOKHO

nBIOKEeHUS Ten. Macca kakMepa WHEpTHOCTH Tela. MTHOBEHHO MPEKPATHTh IBMKCHUE Ha BEIIOCHUIICACHIIA CAMOKATe | T. JI.

[[10THOCTE BellecTBa. [NpoBeneHNe U aHATH3 OIBITOB, AEMOHCTPHUPYIOIINX N3MEHEHNE CKOPOCTH JBIDKEHHS TElla

CBS3b INTOTHOCTH C KOJTMYECTBOM MOJIEKYIIB €IITHHIIC B pe3ybTaTe qEHCTBUS Ha HETOIPYTUX TeIl.

00BEMa BelecTBa Permenne 3ama4d Ha onpeeTIeHne MacChl Tena, ero 00bEMa 1 TUIOTHOCTH.
[IpoBeaeHne U aHAINU3 OMBITOB, JEMOHCTPUPYIOIIHUX 3aBUCUMOCTb U3MEHEHHUSICKOPOCTH
Tea OT ero Macchl MPU B3aUMOJEHCTBUHU Tell. M3MepeHue Macchl Tenapa3zinyHbIMU
criocodamu.
OnpenencHre MIIOTHOCTH TEJIa B PE3YIbTaTe U3MEPEHUs €ro MacChl M 00bEMa

3.3 Cuna. Buasl cun 14 Crta Kak XapaKTepUCTUKaB3aNMOICHCTBHS TEJL. M3yueHne B3anMOIEHCTBUS KaK MPUYUHBI H3MEHEHUS CKOPOCTH TEJa UITH €ro

Crta ynpyroctu u 3akoHl yka. V3mepeHue cuitel ¢
[IOMOLIBIO JUHAMOMETpA. SIBlICHNE TSATOTEHUS U CUJIa
TskecTH. Cuna TSXKECTH Ha APYTUX MJIaHeTax.

Bec Tena. HeecomocTs. CriojkeHne CHil, HaIPaBICHHBIX
[10 OAHOUIPSIMOM.

PaBHOA€EMCTBYIOIIAS CHIL.

Cua TpeHus. TpeHHECKONIbKEHHS ¥ TPEHUE TOKOSL.
TpeHue B IpUpOIen TEXHUKE

neopmanmu.Onurcanue peaibHbIX CUTYAIMid B3aUMO/ICHCTBHUATEI C IOMOILIbIO MOJIEIIEH, B
KOTOPBIX BBOAUTCS TIOHATUE U N300paKEHUE CUIIBI.

M3ydeHue cuitbl ynpyroctu. MccienoBaHye 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT YATMHEHHUS
[PE3MHOBOTO IIHYPa WX IPYKHUHBI

(c moctpoenueM rpaduka).

\AHAJIN3 TPAKTUIECKUX CUTYallMH, B KOTOPBIXIIPOSBIISETCS IEHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTs Ms4a, KPOCCOBOK, BETOK JI€pEBa H JIp.).

IAHAJIN3 CUTYyalnH, CBSI3aHHBIX C SIBJICHUEMTATOTEHHSL.

OO6BsicHeHne OpOUTANBEHOTO JBMKCHUS TUIAHET C MCIOIb30BaHNEM SIBJICHUS TATOTCHUS U
3aKOHAWHEPIINH.

M3mepeHnue Beca Tena ¢ HOMOIIBIO JHHAMOMETA.

O06ocHOBaHME 3TOTO CIIOCO0a M3MEpEHHsI. AHAIH3 U MOACTHPOBAHUE SBICHUS
HEBECOMOCTH.
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OKCHEepUMEHTAIBHOE IOJTyIeHHE TIPaBUiIa CIIOKESHNS CHJI, HAITPABIEHHBIX BJIOJb OJHOM
mpsimoit. OTipe/ieNieHre BeIMIHHBI PaBHOJCHCTBYIOIICH CUT.

W3ydeHne cribl TPEHUS CKOJNBKEHUS M CHIIBITPEHHUS TIOKOSL.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUSIOT CUIIBI IaBJIEHUS U CBOMCTB TPYLIUXCS
MOBEPXHOCTEH.

AHanu3 NpakTUYEeCKUX CUTYaIMi, B KOTOPBIXIPOSBISIETCS ICHCTBUE CHIIBI TPEHNUS,
MCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS HIIMyBEINUYeH s (KaTaHue Ha JIbDKaX, KOHbKaX,
TOPMOKCHUE aBTOMO6I/IJ'[H, HCIIOJIB30BaHUC ITOAIIUITHUKOB, ITJIaBAaHUEC BOJHBIX ) KUBOTHBIXU
np.). Pemenue 3agau ¢ ucnonb3oBaHueM (HOPMYI Ui pacuéra CHIIbI TSHDKECTH, CHIIBI
[YIPYTOCTH, CHJIbI TPEHUS

Hroro no paszneny 21
Paznen 4. JlaBinenne TBEPABIX Tell, :KUIKOCTEH 1 ra30B
4.1 JlaBieHue. Iepenaua) 3 [Jasnenne. CriocoObl yMEHBIICHHS 1 yBeTHYEHHS |AHAIN3 U 0OBSICHEHNE OIBITOB M IIPAKTHYECKUXCUTYALUH, B KOTOPBIX MPOSBISIETCS CUla
aBICHUS TBEPABIMY nasneHus. JlaBineHue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a  |[TaBICHUS.
TelaMM, JKUIKOCTSIMH U oT 00bEMa, Temnepatypsl. [lepenada naBneHuATBEPABIMU (OOOCHOBaHHE CLIOCOOOB YMEHBIICHHS HYBEIHICHNS TaBICHUS.
razamu TeNaMH, JKUIKOCTSIMH U razamu.3akoH [lackans M3ydeHue 3aBUCHMOCTH AABJICHUS ra3a OT 00bEMa U TeMIIepaTypHl.
M3yueHue ocoOeHHOCTEH epeayn JaBIeHHATBEPBIMU TellaMu, KUAKOCTSIMHU U Fa3aMH.
O0OCHOBaHHE PE3YIbTATOB ONBITOB OCOOEHHOCTSAMH CTPOCHHS BEILIECTBA B TBEPIOM,
PKHJTKOM M Ta3000pa3HOM COCTOSTHUSX.
OKCHepHIMEHTAIBHOE JOKa3aTeNbCTBO 3aKoHal [ackas.
Pemenue 3agau Ha pacuéT aBJIE€HUs TBEPIOTO Tena
4.2 |[laBneHue }KHUIKOCTH 5 3aBUCHMOCTD JAaBJICHUSIKHIKOCTH OT ITyOUHBI. VccnenoBanue 3aBUCUMOCTH JaBJICHHSI )KUIKOCTHOT MTYOHHBI TIOTPY)KEHHS M TUIOTHOCTH
[THeBMaTHUecKre MallHbL] HApOCTaTHYECKUHA pkuaKocTH. HabnroieHne n 00bsiCHeHHE THAPOCTATHYECKOTO Napaiokca Ha OCHOBE 3aKOHa
napanokc. CooOmaromuecsicocynsl. ['unpasnuueckne  [[lackais.
MEXaHU3MBI 3ydeHne cooOIIatoIInXCsl COCY/IOB.
Pernrenue 3a1a4 Ha pacyér AaBieHUs KuaKocTH. OObSICHEHHE PUHITUIIA ICHCTBHS
THAPaBIMYECKOTO Mpecca, THeBMAaTHIECKNX MalIfH.
IAHaN3 ¥ O0BSICHEHHUE MIPAKTHIECKUX CUTYaAIMH,IEMOHCTPUPYIOIINX IIPOSIBIICHHUE
IMaBICHUS
PKHJIKOCTH ¥ 3aKoHa [lackais, Hanpumep
[IPOIIECCOB B OPTaHMU3ME MPHU INTyOOKOBOIHOMHBIPSTHAN
4.3 |ArmocdepHOEnaBIeHNE 6 AtMocepa 3emnu 1 atmMmocdepHoe AaBieHue. [IpuanHel JKcnepruMeHTaIbHOE 00HAPYKEHNEeaTMOC()EPHOTO JIaBICHHS.

CYIIIECTBOBAHUS BO3AYIIHONW 0007109Ky 3eMin. OmBIT
Toppuuennu.M3amepenue arMocdepHOrogaBIeHusI.
3aBHCHMOCTH aTMOC(EPHOTO TABIIEHHS OT BEICOTHI HAJl
ypoBHEM Mopsi. [Ipubopsr

IUTsE ©3MEPEHUsI aTMOC(EpHOTO AaBICHHS

|AHaM3 ¥ 00BSICHEHHE OIBITOB M PAKTHYECKUX CUTYallH, CBI3aHHBIX C JeHCTBHEM
aTMOC(epHOro JaBICHUSI.

OOBsICHEHHE CYIIIECTBOBaHMS aTMOC(epbiHa 3eMIle 1 HEKOTOPBIX IUIaHEeTaxX WiH eé
OTCYTCTBHSI Ha IPYTUX IUTaHeTax u JIyHe.

OO0BsICHEHNE M3MEHEHUS TUIOTHOCTH aTMOC(EPBIC BBICOTON M 3aBUCUMOCTH aTMOC(HEPHOTO
IMaBIIEHUS OT BBICOTHI.

Permenne 3amad Ha pacd€T aTMOC()EPHOTOTABIICHHUS.

M3yuerne ycrpoiicTBa OapomeTpa-aHeponaa

Pemenue 3a1a4 Ha NpIMEHEHHE 3aKOHAAPXHMeEIa U YCIOBHS IIaBaHUs Tell.
KoncTpynpoBaHue apeoMeTpa HiIM KOHCTPYHPOBAHHUE JIOJIKU U ONPE/ICNICHHE e&
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py30M0AbEMHOCTH

HUroro 1o pazaeny 21
Pa3ngen 5. Pa6ora u MmomuocTsb. JHeprust
5.1 [PabGora 1 MOUTHOCTH 3Mexanuueckas paboTa. MoOIHOCT DKCIIepUMEHTAIHFHOE OIPeIeTICHIE MEXaHMIECKON pabOTHI CHITHI TSKECTUTIPH TIaICHIH
Tejia U CUJIbI TPCHUSA
MpY paBHOMEPHOM IepEeMEIEHUH TeIaro FOpU30HTaIFHON MOBEPXHOCTH.
Pacuér MOITHOCTH, pa3BUBAEMOM MPH MOIBEMETIO JIECTHHIIE.
Peurenue 3a1a4 Ha pacyéT MEeXaHUIECKOM paboThI
M MOILHOCTHU
5.2 [[IpocTbie MEXaHU3MBI S[[IpocTbie MexaHU3MBI: phIYar, 670K, HAKJIOHHAs OnperneneHue BEIMIPHIIIA B CHJIE TPOCTBIX MEXaHU3MOB Ha IPUMEpPE pblvara, MoBHKHOTO
[10CKOCTh. [IpaBuilo paBHOBECHUS phIvara. MHEIOIBHKHOTO OJIOKOB, HAKJIOHHOH II0cKOoCTH. MceenoBaHue ycinoBust paBHOBECHS
[IprMeHeHne paBuITapaBHOBECHS pbluara K OJIOKY. pBIvara.
«3onotoe npasuiio» Mexanuku. KIIImpocTeix OOHapy>keHHE CBOWCTB MPOCTHIX MEXaHIU3MOB
MEXaHHU3MOB. B pa3IMYHBIX MHCTPYMEHTAX M MPHCIOCOOICHUSX, UCTIONB3YEMbIX B OBITY M TEXHHKE, a
[IpocThie MEXaHNU3MBI B OBITY 1 TEXHHUKE TaK)ke B )KUBBIX OpraHu3Max.
DKCHeprMEHTAIBHOE JOKa3aTeNbCTBO PABEHCTBA Pa0OT IPU MPUMEHEHHH ITPOCTHIX
Mexanu3MoB.Onpezaenenue KI1/] nHaknonHo# miuockoctu. Pemenne 3aqau Ha npuMeHeHue
npaBuiia paBHOBecHs pbiyara u Ha pacuér KI1/]
5.3 MexaHndecKasIHEPTHs 4Mexanndeckast sHeprus. KnHeTndeckas M MOTeHINATbHAA|{JKCIEPUMEHTAIFHOE OIPEIeNICHNE N3MEHEHHUSI KHHETUIECKON M MOTCHIIMATIbHOW SHEPTUN

HEPI U
[IpeBpalteHue 0AHOTO BUIaMEXaHUYECKO SHEPTUHU B
npyroii. 3aKOH COXpaHEHISI YHEPTHHB MEXaHUKE

TeNTAIpH €T0 CKAThIBAHUH 10 HAKJIOHHOW MIIOCKOCTH. DOpMyYnHpoBaHNE Ha OCHOBE
MCCIIEIOBAHMUS 3aKOHA COXPAHEHUS] MEXaHHMUECKOM YHEPTHH.

O6cyxneHne TpaHull MPUMEHIMOCTH 3aKOHACOXPAHEHHUS SHEPTUH.

Pemenre 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHA COXPAHEHHS SJHEPTUU

Hrtoro no pazneny 12
PesepBHOE Bpemsi 3
OBILEE KOJIMYECTBO 68
YACOB IIO [TPOI'PAMME
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8 KJIACC

Neri/t | HammenoBanwue KomuuectBo | IlporpammHoe conepsxkaHue OCHOBHBIE BHJIBI IEITETFHOCTH O0YJAFOIINXCS
pasgenoB U TeM yueOHOro| 4acoB
peaMera
Pa3nen 1. Tems1oBbIe ABJICHUS
11 Ctpoenue u cBoicTBa 7 OCHOBHBIE MTOJIOKEHHS] MOJIEKYJIIPHO-KMHETHUECKON HaGmoeHue v MHTepIIpeTanus ONbITOB, CBUETEILCTBYIOLINX 00 aTOMHO-
BEI[ECTBA [TEOPUH CTPOEHUS BellecTBa. Macca i pa3Mephl aTOMOB M MOJIEKYJISIPHOM CTPOSHMH BEII[ECTBA: OMBITHI C PACTBOPEHNEM Pa3IMYHBIX BEIIECTB B
MoJieKys. OTBITHL, TOATBEP>KAAIOIINE OCHOBHBIE BOJIC.
MOJIOKEHUS MOJIEKYISIPHO-KHHETUYECKOH TEOPUH. Pemienue 3a1a4 110 OIIEHMBAHHMIO KOJUYECTBA aTOMOB WJIM MOJIEKYJI B €IMHKIIE 00bEMa
Mopgenu TBEpAOTO, HKUAKOTO U Ta3000pa3HOTO BEIeCTBA. AHAIIM3 TEKCTA JPEBHUX aTOMUCTOB (HampuMep, (hparMeHTa oMbl
COCTOSIHUH BEIECTBA. Ulykperust «O npupozie Bemei») ¢ M3JI0)KeHHEM 000CHOBaHUI aTOMHOM I'MITOTE3bI
Kpucrammmyaeckue u amopdHbIe Tema. (cMpIcoBOE uTeHne). OneHKa yOequTeIbHOCTH 3THX 000CHOBaHHUH.
OOBsicHEeHNE CBOMCTB I'a30B, KUAKOCTEH 1 TBEPABIX Tel | OObsCHeHHEe OPOYHOBCKOTO JIBIKEHUS, SIBIEHHUS AU DY3UH U pa3Ininil MKy HOIMHU
Ha OCHOBE IIOJIOXKEHUHN MOJIEKYISIPHO-KUHETHYECKON HA OCHOBE MOJIOKEHUH MOJNEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA.
reopun. CMauyuBaHKE U KaIWIIISIPHBIC SBJICHUS. OOBsicHeHNE OCHOBHBIX Pa3IMYHMid B CTPOCHUH T'a30B, )KUAKOCTEH 1 TBEPIBIX TEI C
TernnoBoe paclIupeHue U CKaTHe MCTIOIb30BAHUEM IOJIOKEHUHM MOJIEKYJIIPHO-KUHETUYECKOH TEOPUH CTPOSHHUS
BEILIECTBA.
IIpoBeneHue ONMBITOB IO BRIPAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIN UIIH caxapa.
[MpoBeneHue 1 0OBICHEHUE OIBITOB, IEMOHCTPUPYIOIINX KalWIUIAPHbIC SIBICHUS U
SIBIICHHE CMaYyMBaHUS.
OOBsiCHEHNE POJTH KaMJUISIPHBIX SIBICHUN
JUIsl TIOCTYIUIEHHSI BOJIBI B OpraHu3M pacteHuid. HaOmroneHue, nposeneHue u
00BSICHEHHUE OIBITOB TI0 HAOJIOICHHIO TETUIOBOTO PACIIMPEHHsS a30B, )KUAKOCTEH 1
TBEPABIX Ten.O0bsICHEHUE COXpaHeHHs1 00bEMa TBEPABIX TEJ,TEKYYECTH JKUIKOCTH (B
TOM YHCJIE, PAa3HUIIBI
B TEKYYECTH JUISl pa3HbIX JKHJIKOCTEN ), JaBICHUs ra3a.
IIpoBeneHne ONbITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD JaBIIEHHs BO3yXa OT €ro
00bEMa MHATrpEeBaHMS WM OXJIAXKIICHNUS, U UX 00OBSICHEHHE HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.
AHanu3 NpakTUYECKUX CUTYallUH, CBSI3aHHBIX CO CBOMCTBAMU ra3oB, )KUIKOCTEH U
TBEPIIBIX TEN
1.2 TemnnoBele npoueccsl 21 Temnepatypa. CBsI3b TEMIIEPATYpPhI CO CKOPOCTBIO O06ocHOBaHME TPaBUII M3MEPEHHS TeMnepaTypbl. CpaBHEHHE Pa3InYHBIX CIOCO00B

TETJIOBOTO JBUYKEHUS YacThll. BHyTpeHHsIs sHeprus.
Crioco0bI I3MCHEHUS BHYTPEHHEH SHEPTHH:
[TeruIonepenada u CoBepIieHne paboTel. Buasl
TEIUTONIepeIadi: TeIUIONPOBOJHOCTD, KOHBEKITHS,
n3nydeHue. KonnuectBo TemnoTel. Y nenbHast
TEIIOEMKOCTB BeEIIeCTBA. TeI000MeEH HTEIIIOBOE

M3MEPCHUS U IIKAT TEMIICPaTypPHI.
Haobnronenue u 00bSICHEHHE OIBITOB, IEMOHCTPUPYIONTUX U3MEHCHUE BHYTPECHHEH

PHEPTHHU Tela B pe3y/bTare TeIIonepeadl HpadoThl BHEITHUX CHUIL.

Hao0ironenne u 00bsICHEHUE OIBITOB,

00CYXKIeHHE MPAKTUYECKUX CUTYAIUi, IEMOHCTPHUP YIOLIHX PA3THYHbBIC BHIbI

TEIIONepeIaur: TEIIOMPOBOTHOCTh, KOHBEKIIHIO, U3ITyICHHE.

[paBHOBECHE. HccenenoBanue siBIeHNS TEMII000MEHA ITPY CMEIINBAHWN XOJIOAHON M TOpSYIeil BOABI.
VYpaBHeHue TemioBoro Oamanca. IlmaBmenme  wuHaOmromeHMe ycTaHOBICHHS TEILIOBOTO PABHOBECHS MEXKAY TOpsSYIeH M XOJIOTHON
OTBEpICBaHUE Bosior.Ornpenenenre (M3MepeHne) KOJMYeCcTBa TEIIOTH, HOITYYeHHOTO BOJION MpH

20




KPUCTAJUINIECKUX BEIECTB. Y JIeTbHAS TEIIOTa
TLTaBIICHHUS.

[Tapoobpa3zoBanue u

koHaeHcauus. Mcnapenue. Kunenue. Y aensHas
rerutora napooOpa3zoBaHust.3aBUCUMOCTh TEMITEPaTypHhI
KHIIEHUS! OT aTMOC(EpHOTO/IaBIIeHNSI.

BrnaxHocTb BO31yxa. OHeprys TOILIUBA.

VY nenbHas TENIOTACTOPaHUSL.

Ipunnuner pabotsl TernoBsIx aurareneit KI1
[TETJIOBOTO JIBUTATEIS.

TernnoBble IBUTATENN U 3aIUTA OKPYKAIOIIEUCPEbL.
3aKOH COXpaHEHMs U NIPEBPAILEHHs YHEPTUHB
TETIOBBIX MpoLieccax

TEII000OMEHEC HarpeThIM METAJUTMYECKIM LIMIHHIPOM.

Onpenenenne (M3MepeHne) yaeTbHOUTEIITIOEMKOCTH BEIIECTBA.

Pemmenne 3aga4, CBA3aHHBIX C BEIYHCICHUEMKOINIECTBA TEIUIOTH U TETIOEMKOCTH
[P TEMJI000MEHE.

AHanuz cuTyaruii IpaKTHYECKOro UCIIOIb30BaHHS TEIIOBBIX CBOWCTB BEIIECTB U
MaTepuaoB, HAPUMep, B IIEJISIX SHEPTOCOSPEIKEHHS: TETUIOM30IISLIHS,
bHeprocOeperaroine KpbIliy, TEPMOAKKyMYIISATOPHI U T. 1. HabmoneHue sBieHuit
HMCIIapC€HUA UKOHACHCAIIUM.

HccnenoBanue nporiecca ucnapeHusIpa3InyHbIX KAKOCTEH.

OOBsACHEHHUE SABJICHUN UCTIAPEHUS M KOHICHCAIIMYA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YICHUS.

HaGuonenue u 00bsicHEeHHE Npoliecca KUIIEHHs,B TOM YUCIIe 3aBUCUMOCTH
TeMIepaTyphl KUIIEHHUS OT aBJICHUS.

Omnpenenenue (M3MepeHre) OTHOCUTEIHHONBIAXKHOCTH BO3AYXA.

HaGuroenue nporecca riiaBieHus KpUCTAIUINYECKOTO BEIleCTBa, HAIIPUMED, JIb/Ia.
CpaBHeHHe MPOIECCOB IUIABICHUS KPUCTAIHYECKUX Tell M pa3MATYCHUANIPU
HarpeBaHUM aMOP(HBIX TeJ.

Onpenenenne (M3MepeHne) YAeTbHON TeIIOTHIIUIABICHUS JIbJa.

OObsiCHEHHUE SIBJICHUI TUIABIICHHS M KPUCTAIUIN3AIMY HA OCHOBE ATOMHO-
MOJIEKYIISIPHOTO YICHHS.

Pemrenvie 3a1a4, cBA3aHHBIX C BEIYMCICHUEMKOJINYECTBA TEMJIOTH B ITPOIIeccax
TerIonepeady Py TUIABJICHUH U KPUCTATH3ALUH, NCTIADEHUU U KOHICHCAIUH.
IAHATH3 CUTYalMH MPaKTHYECKOTO TPUMEHEHHSISIBIICHNH TUTaBIEHHS U KPUCTAJUIN3alIHH,
HarpuMep, MOJy4eHHEe CBEPXUUCTBIX MaTepHUaJIOB, COJIEBasl TPeIKa H Jp.

Ananu3 paboThl U 00BACHEHUE TPUHITUIIAICHCTBUS TEIIOBOTO JBUTaTEIs.
Brruucnenune kojmmyecTsa TEMJIOTBI, BBIACIAIOMICTOCA IIPHU CTOpaHUM Pa3JIMYHBIXBHUI0B
roruiBa, 1 KIIJI nBuratens.

OO0CyXIeHNE IKOJIOTHYECKUX [TOCIICACTBUMUCIIONB30BAHMS IBUTATEIICH BHYTPEHHETO
CrOpaHMsl, TETUIOBBIX U THAPOINEKTPOCTAHIINI

Hroro no pazneny

28

Pazgen 2. 3J'leKTpl/l'-leCKl(le U MAarHMTHBIC SIBJJCHUA

2.1

DNeKTpUIECKUE3apsIIbl.
3apspKEeHHBIE Tena HUX
B3aMOJICHCTBUS

7| DmexTpu3anus Teil.

JBa pona snekTpuueckux 3apsiioB. Bzaumonelicreue
BapsHKEHHBIX TEIl.

3akoH KynoHa (3aBUCHMOCTHCHITBI B3aHMOCHCTBHS
BapsHKEHHBIX TEJT OT BEJTUYMHBI 3aPSII0OB M PACCTOSHUS
MEXK/Ty TellaMt ). DJIEKTPHYECKOE TI0JIe.

Hanpsox€HHOCTD 3IeKTpUIecKoro mouist. [IpuHim
CYIEPIIO3UIUUAICKTPHUCSCKHUX MOJIEH (Ha KaYEeCTBCHHOM
lypoBHe). HocuTemnn 31eKTpHIecKux 3apsiioB.

HaGironenye v mpoBeieHNe OTIBITOB T10 AJIEKTPU3AIUHN TEJI IPU COTPUKOCHOBEHHUH U
MHAYKIUEH.

HaGmonenue u 00bsicHeHNE B3aUMOICHCTBUSI OMHOMMEHHO U pa3HOMMEHHO
3apsHKeHHBIX Ted. OObSCHEHUE TPUHITHUIIA AEHCTBUS AIIEKTPOCKOIIA.

OOBsicHEHUE SIBICHHI JICKTPHU3ALMH NIPU CONTPUKOCHOBEHHUH TN M HHAYKIIHEHC
MCIIOJIb30BaHNEM 3HAHUI O HOCUTEISX JJIEKTPHUECKHX 3aps0B B BEIIECTBE.

PacnioznaBanue n 00bSICHEHUE SIBICHUHDIIEKTPU3ALUK B TIOBCEHEBHOM KHU3HU.
HaGuonenme 1 00bSICHEHUE OIBITOB, MILTIOCTPUPYIOIINX 3aKOH COXPaHEHHS

DIIEKTPUIECKOTO 3apsija.
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DJIeMEHTapHBIN STEKTPUIECKUN 3apsl.

Ctpoenue aTroma.

[IpoBOIHUKY 1 ANAIEKTPUKH. 3aKOH COXPAHEHUS
PIIEKTpUYECKOro3apsaa

Habnromenue ombITOB 110 MOJISTHPOBAHHIOCHIIOBBIX JIMHAN HIIEKTPUIECKOTO TOJIS.
HccnenoBanne nedcTBUS SIEKTPHUIECKOTO MOJISTHA TPOBOIHUKHU M TUDIIEKTPUKA

2.2 IlocrosiHHBIM 20 DOIEeKTPUIECKUH TOK. Y CTIOBHUS CYIIECTBOBAHUS Habnronenne pa3mnaHbIX BUAOB ACHCTBUS DIIEKTPUUYECKOTO TOKA M OOHAPYKEHHE
AIEKTPUIECKUH TOK PIEKTPUIECKOTO TOKA. PTUXBUIOB JICHCTBUS B TOBCETHEBHOM KU3HU.
HcTouHNKY TOCTOSITHHOTOTOKA. JlecTBus HabnroneHne BOSHUKHOBEHHSI Ta30BOTO Pa3psaan MIIEKTPHIECKOTO TOKA B JKUAKOCTH
PIEKTPUIECKOTO TOKA (TETUIOBOE, XUMHUYIECKOE, COopKa ¥ UCTIBITAHUE IIIEKTPHIECKON IEMUITOCTOSIHHOTO TOKA.
MarHATHOE). Nzmepenue cuibl Toka amnepMerpoM. M3mepeHne 31eKTpuiecKoro HanpsbKeHus
ONEKTPUIECKUH TOK B )KHAIKOCTSIX U Ta3ax. BOJILTMETPOM.
DNEeKTpUYECcKas UENb. [poBenenue 1 00BSICHEHHE OMBITOB, IEMOHCTPUPYIOIUX 3aBUCHMOCTD
Cuia Toka. DIIEKTpUYECKOCHAPSKEHHE. PIEKTPUYECKOTO COMPOTUBIICHUS NPOBOJIHUKA OT €0 JUIMHBI, IIOAAH MONEPEYHOTO
CormpoTuBiieHUE MPOBOJIHUKA. Y IEIBHOE CeUeHHUsAN MaTepuaa.
COMPOTHBIICHUE BellecTBa. 3akoH OMa i yyacTKa HUccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,IIPOTEKAIOLIET0 YEPE3 PE3UCTOP, OT
uenu. [TocnenoBatenbHOE UMTApATIIEILHOE COEIMHEHUE  |COMTPOTUBIICHUS PE3UCTOPA U HANPSXKEHUSIHA PE3UCTOPE.
MPOBOJIHUKOB. [IpoBepka npaBuia ClI0XEHUS HANPSHXKEHUIIIPU MTOCIIEA0BATEIbHOM COSIMHEHUH ABYX
PaboTa 1 MOIITHOCTH 3IIEKTPUIECKOTO TOKA. 3aKOH [PE3UCTOPOB.
Jxoynsa—Jlenua. [IpoBepka npaBuia Jyist CUIIbl TOKA IIPU NapayieIbHOM COEIMHEHUN PE3UCTOPOB.
DJIEKTPUYECKHUE IEH U TIOTPEOUTEIIN IAHATM3 CUTYaLUN TOCIIEI0OBATEILHOTO U MapaJlIeIbHOTO COSTMHEHHSI TPOBOTHUKOBB
JIEKTPUYCCKON SHepTHHB ObITY. KOPOTKOE 3aMBIKaHUE |[TOMAIITHUX DJICKTPHUYCSCKHUX CETSIX.
Pemmenne 3agad ¢ ucnons3oBanreM 3akoHa OMan GOpMyIT pacdéra HIEKTPHIECKOTO
COTIPOTHUBIICHUS TIPH TTOCIICAOBATEIHHOM H MAPALIEIIEHOM COSAMHEHUH TTPOBOTHUKOB.
Omnpenenenre pabOTH AMEKTPUIECKOTO TOKA, IPOTEKAFOIIET0 Yepe3 PE3UCTOP.
OnpeneneHre MOITHOCTH AIIEKTPUYECKOTO TOKA, BEIIEIIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMOCTH CHJIBI TOKA YEPE3 JTAMIIOUKY OT HAMPSKEHUS HA HEM.
OnpenencaneKI1]] HarpeBarens.
Hccnenoanue mpeoOpa3oBaHus YSHEPTUHTIPU MIOABEME TPY3a AIEKTPOBUTATEIIEM.
OOBsCHCHNE YCTPOUCTBA U MIPHUHITUTIA ICHCTBHS TOMANTHUX 3JIEKTPOHATPEBATCIHHBIX
mpubopoB. OOBsICHEHUE TPUYUH KOPOTKOTO 3aMBIKAHMS W TIPUHIIMTIA ICHCTBUS
[JIaBKUX Ipenoxpanureneil. Pemenne 3agau ¢ ucnosb3oBanueM 3akoHa Jxoyns—Jlenna
2.3 MaruuTHbI€ SIBICHUS 6 TlocTostHubIe MaruuThl. B3anmoaelicTBre nocTosiHHbIX | MccnenoBaHue MarHUTHOTO B3aUMOIEHCTBUSATIOCTOSTHHBIX MarHUTOB.

MarHuToB.MarHuTHOE ToJIe.

MaruuTtHO€ nosie 3eMJIM U €ro 3HaueHUe JUIsl )KU3HIHA
3emie. OnbIT DpcTena.

MarauTHO€ 10JIe AMEKTPUIECKOTO TOKa.

IIpuMeHeHne JIeKTPOMAarHuToB B TEXHUKE. JleiicTBre
MarHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
JIEeKTPOIBUTATEINb IIOCTOSTHHOTO TOKA.

Hcnonb30BaHueE 3JIEKTPOABUTATENEN B TEXHUUECKUX
[YCTpOICTBaXy Ha TPAHCIIOPTE

W3ydeHrie MarHUTHOTO ITOJISl IOCTOSIHHBIX MArHUTOB MIPU MX OOBEJUHEHUU U
[pa3aereHuy.
HccnenoBaHue MarHUTHOTO B3aMMOICHCTBHS ITOCTOSTHHBIX MArHHTOB.
V3yueHne MarHuTHOTO TI0JI TOCTOSTHHBIX MAaTHATOB IIPY X OOBEIMHEHUH
pa3nenenuu. I IpoBeneHre OMBITOB MO BU3YATU3AIHH OIS HOCTOSHHBIX MarHUTOB.
W3yueHue siBneHrs HaMarHM4MBaHus BeniecTsa. MccnenoBanue nelcTBus
PIIEKTPIYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
[IpoBeneHme OMBITOB, IEMOHCTPUPYIOIIHUX 3aBECUMOCTE CHITBI B3aHMOICHCTBHUS
KaTyIIIKXA C TOKOM M MarHUTa OT CHJIBI M HATIPABJICHUS TOKAB KaTYIIIKE.
AHanmu3 cuTyanuii IpakTHIeCKOTO IPUMEHEHUSAIIEKTPOMATrHUTOB (B OBITOBBIX

TCXHHUYCCKUX YCTpOfICTBaX, IMPOMBITIIJICHHOCTH, Me,I[I/IIII/IHG).

22




W3ydenue neiicTBUS MarHUTHOTO TOJITHA IPOBOAHUK C TOKOM.

W3yuenue peiictBus snektpoasurarens. M3mepenue KIIJ[ snexktponBurarenbHoM
[YCTQHOBKH.

Pacnio3naBanue 1 aHATN3 pa3IMUHBIXIIPUMEHEHHUH 3IeKTpOoABUraTeIen

(TpaHcmiopT, OBITOBBIE YCTPOHCTBA U JIp.)

24 OneKTpoMarHuTHas 4 OnsiTel @apages. SIBIeHNEITIEKTPOMarHUTHOM OnBITHI IO UCCIEA0BAHUIO SBJICHUS
WH Ty KIS unaykiyy. [pasuno Jlenna. 3EKTPOMAarHUTHON MHAYKIIUH: UCCIEJOBaHNEU3MEHEHUHM 3HAUCHUS U HAIpaBJICHHUS
Onextporeneparop. CocoOb! MOTYIEHUS HHAYKIIHOHHOTO TOKa
PIEKTPUYECKON SHEPIUH.
ONeKTpOCTaHIUU
Ha BO300OHOBIISIEMBIXHCTOYHUKAX SHEPTUH
Uroro 1o pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I10 TTPOTPAMME

23



9 KJIACC

Neri/m | HammeHoBaHue Konuuectso |IIporpaMmuoe copepxanue OCHOBHBIE BHIIBI ICITETFHOCTH OOy AFOIINXCS
pasenoB U TeM yueOHOro |4acoB
peamera
Paznen 1. Mexanuueckue siBJIeHHsI
11 Mexanuueckoe 10 Mexannueckoe aBrkeHre. MarepranbHas ToUKa. Ananns u 006cy1eHIe Pa3InIHbBIX TPUMEPOBMEXAHIMUECKOTO IBH)KEHHS.

JIBMDKEHHE M CITOCOOBIETO
OIMCAHUS

Cucrema orcuéra. OTHOCUTEIHHOCTh MEXaHUYECKOTO
JIBYKCHUS.

PaBHOMEpHOE MIPSIMOJIMHENHOE IBUKEHUE.

HepaBHoMepHOE NPSIMOJIMHENHOE ABUKEHUE.

CpenHsist 1 MTHOBEHHAsCKOPOCTD Teja Ipu
HEpaBHOMEPHOM JIBH)KEHHU. Y CKOPEHHE.

PaBHOYyCKOpEHHOE MPSIMOJIIMHENHOE IBUKEHUE.
CB00OOIHOE Ia/ICHHE.

Omnsiter ["anmmnes. PaBHOMepHOE ABHKEHUEIO
OKPYXHOCTH.

[epnon u wacrora oOpamenus. JInaeitHas 1 yriaoBas
ckopocTH. LleHTpocTpeMHUTETPHOSYCKOPEHHE

OO0cyxeHne TpaHull] MPUMEHUMOCTH MOJIENTH «MaTepUalibHast TOUKay.
Onucanre MeXaHMYeCKOTo IBUKEHHUs Pa3IMYHbIMU clioco0amMu (ypaBHEHHE, TaOIHI1Ia,
rpaduk).
AHanu3 KU3HEHHBIX CUTYalU, B KOTOPBIX IPOSBIAETCS OTHOCUTEIBHOCTD
MEXaHUIECKOTOBHUKEHHS.
Habnronenne MexaHN4eCKOro ABM)KEHUSI TETA0THOCHTENBHO PAa3HBIX Tl 0TCUETA.
CpaBHeHHMe ITyTeH U TPaeKTOPUI IBHXKEHUS OJJTHOTO M TOT'O )K€ TeIa OTHOCUTEIBHO
[Pa3HBIXTEN OTCUETA.
Amnanns texcta ["anmiest 06 OTHOCHTENbHOCTUBHKEHUS; BBITTOTHEHUE 3a1aHUH 110
TEKCTY (CMBICTIOBOE UTEHUE).
OmnpeneneHue cpenHel CKOPOCTH CKOJBKEHMS OpycKa WM JIBIDKEHHS IIApUKa IO
HaKJIOHHOMIIIOCKOCTH.
Amnamu3 u 00CyX)IeHre CrIoco00B MPUOIMKEHHOTO OTIPEICIICHUS MTHOBCHHOM
CKOpOCTH.
OmnpeneneHne CKOPOCTH PABHOMEPHOTO IBIKEHUS (IIApUKa B KUIKOCTH, MOJIEITH
PIIEKTPIYECKOTO aBTOMOOHIIS | T. 11.).

Omnpenenenne My TH, TPOHAESHHOTO 3a TAHHBIMIPOMEXYTOK BPEMEHHU, H CKOPOCTH TeJla

1o rpaduKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO/IBU)KEHHSI OT BPEMEHH.

OOcy>xieHne BOSMOXKHBIX IIPHHIUIIOB ASHCTBUS IPHOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuoMeTpoB).

Bbrruncnenue myTu 1 CKOPOCTHU MPU PaBHOYCKOPEHHOM MPSMOIMHEHHOM JBUKEHUU
rena.

OnpezeneHne NPOHIEHHOTO MYTH U YCKOPEHUSIBIKEHHS Tella 10 IpaduKy
3aBICUMOCTH

CKOPOCTH PaBHOYCKOPEHHOTO IIPSIMOIMHEHHOTO/IBI)KEHHUS T€NNa OT BPEMEHH.

IIposepra cunome3sul: ecnu npu pagHOYCKOPEHHOM OBUICEHUU 6€3 HAUANbHOT
CKOpOCmu nymu OMHOCAMCAKAK PO HeYEMHBIX Yucesl, mo cOOMEemcmeayiouue
NPOMedICYmMKU peMeHU 0OOUHAKOBbI.

OmnpeneneHne yCKOpeHHs Tela IPH PaBHOYCKOPEHHOM JABM)KEHUUIIO HAKIIOHHOH
TIOCKOCTH.

W3mepenne neprnoa 1 9acTOTHl OOpaIIeHUITENA IO OKPYKHOCTH.

OmnpeneneHne CKOPOCTH paBHOMEPHOTO/IBIKEHHUS TEJIA 110 OKPYXHOCTH.

Pemenne 3a/1a4 Ha onpeIeNICHUEKUHEMATHIECKHX XapaKTEPHCTHK MEXaHHIECKOTO
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IMBIDKEHUS pa3IMIHBIX BUI0B.PacmozHaBanne U MpHOMIKEHHOE OTIMCAHIE PA3THIHBIX
BHIOB MEXaHIMYECKOTO ABIKEHUS B IIPUPOJIC U TEXHUKE (Ha IIpUMEpax CBOOOIHO
MaJAIOIIIX TN, ABWKCHUS KUBOTHBIX, HEOSCHBIX TN, TPAHCIIOPTHBIX CPEACTB | Jp.)

1.2

BzanmoneiicTBue e

20

IlepBeiii 3akoH HeroToHa. Bropoit 3akoH HbroToHa,
Tpertuii 3akoH HetoToHa. [IpyHIND Cyneprno3unuucuiL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia
TPEHUsI CKOJILKEHHUSI, CUJIa TPEHHSI TIOKOSI, IPYyTHe BUIBI
TpEHUs.

Cuta TSDKECTH M 3aKOH BCEMUPHOTI'O TATOTCHUA.
Y ckopeHue cBOOOTHOTO najieHus1. [IBUKeHHe MIaHeT
Bokpyr CousHia. [lepBast KocMHu9ecKast CKOpOCTb.
HeBecomocTs 1 ieperpysku.PaBHOBecHe MaTepuaibHON
Touku. AGcommoTHO TBEpAOeTeno. PaBHoBecHe TBEPIOTO
Tela ¢ 3aKperIEHHON OChIO BpauieHusl. MOMEHT CHIIBI.

Hentp Ts1:x€CTH

HaGumonenue u 06cyx1eHHE OIBITOB C JIBHXKEHUEM TeJa ITPU YMEHBIICHUH BINSHUS
IPYTUX TeJ, NPENsTCTBYIOIIUX JIBHKEHUIO.

Amnanus Tekcra ["anuses ¢ onncaHueM MBICICHHOTO 3KCIIEPUMEHTA,
00OCHOBBIBAIOIIIETO 3aKOH MHEPIINH; BHITOJHEHHUE 3a/JaHUH 110 TEKCTY (CMBICIOBOE
YTEHUE).

OO0cyxieHne BO3MOXKHOCTH BBITOJTHEHUS 3aKOHA MHEPUUH B Pa3IMYHBIX CHCTEMax
OTCuéTa.

Habmonenue n o6cyxaeHre MeXaHMIeCKNX SIBICHHUN, IIPOUCXOSIINX B CHCTEME
oTCcuéTa

«Tenexxka» nmpu e€ paBHOMEPHOM M YCKOPEHHOM BHXXEHHH OTHOCHTEIbHOKAOMHETa
busuku.

JleHicTBUS ¢ BEKTOPAaMU CHJI: BBIITOJTHEHNE3aAaHHH TI0 CJI0XKEHHIO U BEIYUTAHHIO
BEKTOPOB.

HaGironenue w/uimy mpoBeeHUE OITBITOB, IEMOHCTPUPYIONINX 3aBHCUMOCTh
[YCKOpEeHHsITeNa OT IPHIIOKEHHOH K HEMY CHIIBI M MacchITeNa.

Ananuz u 00bsICHEHHE SIBJICHUH C NCIIOJIb30BaHUEM BTOPOTO 3aKkoHa HbhroToHa.
Pemrenvie 3a1a4 ¢ MCMOIB30BAHUEM BTOPOTO 3aKOHa HbI0TOHA M ITpaBuMIIa CII0KEHUS
CHIL.

Onpenenenne )XECTKOCTHU MTPYKUHBIL.

Ananus cuTyanui, B KOTOPBIX HaOIOMAIOTCAyNpyrue aedopMaium, 1 uX o0bsiICHEHHE

C UCTIONIb30BaHKEM 3akoHa ['yka.

Pemenue 3agau ¢ ucnonap3oBaHueM 3akoHal 'yka.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI CKOJTBKEHHS OT CHITBI HOPMAIIbHOTO
imaByieHus1. OOCYKICHUE Pe3yIbTaTOB UCCIIEIOBaHMS.

Onpenenenne KO3 PUIHNEHTA TPEHUSCKOIBKEHHS.

W3mepenue cuibl TpeHHs TIOKOosl. Penienue 3a/1ad ¢ ncronb30BaHueM (hopMyITbIIIsL
CHJIBI TPEHUS CKOJIBXKEHUSL.

AHanu3 IBWKEHHUS TeN TOJIBKO MO/ JeHCTBUEMCHIIBI TSDKECTH — CBOOOIHOTO TTa/ICHHS.

OOBsicHEHNE HE3aBUCUMOCTH YCKOPEHHUSCBOOOHOTO MaJICHHs OT MacChl Telna.

OrieHKa BETMYMHBI CHIIBI TSATOTEHHS,ACHCTBYIOMIEH MEX Y IBYMS TeIaMH(IJIs pa3HbIX
Macc).

Amnanuz NBWXeHNs] HEOECHBIX TENOA AEHCTBUEM CHIIBI TSATOTEHUS

(c ucronp30BaHNEM JIOTIOTHUTEIBHBIXUCTOYHUKOB HH(OPMAIIHN).

Pemrenvie 3a1a4 ¢ MCNOIB30BaHNEM 3aKOHABCEMUPHOTO TATOTEHUS U (DOPMYJIBI /IS
[pacuéTa CHIIBI TSDKECTH. AHAIIN3 OPUTHHAIBHOTO TEKCTA, OTIMCHIBAIOIIETO MPOSIBIICHUS
3aKOHa BCEMHPHOT'O TATOTEHHS; BHITIOIHEHHE 33JaHIIIIO TEKCTY (CMBICIIOBOE YTEHHE).

HaGumonenue u o0CyxaeHHe OIBITOB IT0 K3MEHEHHUIO Beca Tea IPHU YCKOPEHHOM
ITBYKEHUH.

AHanu3 ycJI0BUH BOSHHKHOBEHHSI HEBECOMOCTHH MEPETPY3KU.
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Pemennie 3ana4 Ha onpeAeeHNE Beca Tea B Pa3IHMYHbBIX YCIOBUIX. AHAIN3 CHIL,
IMEWCTBYIOIMX HA TEJO,MOKOSIIEECS Ha OTOpe.
OmnpeneneHue eHTpa TSHKECTH Pa3InIHbIX T

13.

3aKOHBI COXpaHEeHUs

10

Nmmnynec Tena. I3amenennenmmynbca. Mmynse cuisl.
3aKOH coXpaHeHUs! UMITyJibca. PeakTHBHOE JBMKEHUE.

MexaHundeckas padoTa 1 MoUIHOCT. PaboTa cun
TSOHKECTH, YIIPYTOCTH, TpeHUsl. CBsI3b S3HEPTHH U PAOOTHI.
[loTeHIanbHas SHEPTHUs Tena, TOTHATOro HaJ
MOBEPXHOCThIO 3eMiu. ] loTeHIInanbHast 3HEPTUs CxKATON
HPYKUHBI.

Kunernueckas sneprusi. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUAMEXaHUUECKON SHEPTUn

HaGumonenue u o0CyXJIeHUE OIBITOB, IEMOHCTPUPYIOIIUX MEepeiady UMITYJIbCa

NIPY B3aUMOJIEHCTBUH TEJ, 3aKOH COXPaHEHUSIUMITYJIbCA PH a0COIIOTHO YIIPYTOM U
HEYIpYroM B3aUMOJIEHCTBUY Tell.

AHanu3 cuTyaruil B okpyxaronieil >kH3HUC UCIOIb30BAHUEM 3aKOHA COXPAHEHUS
MMITyTbCa.

Pacrio3HaBaHue sIBICHUS] PEaKTHBHOTOBHKEHHSI B IPUPOJIE U TEXHUKE.

[IpuMmeHeHne 3aK0HA COXPAHEHHs UMITYJIbCa IS pacuéra pe3yabTaToB
B3aUMOACHCTBYSI TeJ(HA TpUMEpax HEYIPyroro B3auMOJICHCTBHUS, YIPYToro
LEHTPAIEHOTO B3aMMOJICHCTBHS IBYXOIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX

HETIOIBIDKHO).

Pemenvie 3a1a4 ¢ MCNOIB30BaHNEM 3aKOHACOXPAHEHHUS HMITYJIbCA.

Omnpenenenne padOTHl CHIIBI YINPYroCTH IPH IOABEME Tpy3a C HCIIOJIB30BAHUEM
HETIOIBM)KHOTO U TTO/IBM)KHOTO OJI0KOB.JI3MepeHre MOIIHOCTH.

W3mepeHne NOTEHIUAIBHON YJHEPTUH YIIPYTO

nedopmMupoBaHHO Py XUHBI. 3MepeHne KHHETHYECKOH SHEPTHH TeJarlo JTHHE
TOPMO3HOT'O IyTH.

DKcnepruMEeHTaIbHOE CPAaBHEHNE N3MEHEH U TOTEHIMAIbHON U KHHETHYEeCKOU
SHEpruil Tenanpu JBMKEHUH M0 HAKJIOHHOM IJIOCKOCTH.

DKclepUuMeHTaIbHas IPOBEPKa 3aKOHACOXPAHEHMSI MEXaHUYECKOM SHepruu npu
CBOOO/IHOM TaJICHUH.

IIpumeHeHne 3aK0Ha COXpaHEHUsI MEXaHUYECKON SHEpTHHU I pacuéra
MOTEHINAIHHON M KMHETHYECKOH sHepruit Tena.Penenne 3axa4 ¢ MCToib30BaHHEM
BaKkOHA COXpPaHEHUS] MEXaHUYECKOH SHEPTUn

Hroro no pazgeny

40

Pasgen 2. Mexann4eckue KoJ1e0aHUsI M BOJTHbI

2.1

MexannueckreKkoacOanms

7

Komnebarensnoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKN
KOJICOaHMI: TIEPHOT, YaCTOTa, aMILTUTY/Ia.

MateMaTHueCKHU U IPYXUHHBIN MasTHUKH.
[IpeBpaleHne SHEPTUUIIPH KOJIeOATENEHOM JBHKEHHH.

3aTyxaromue KonedaHus.

Brinyxnennsie konebanus. Pesonanc

Ha6monenue xonebanunii o 1eHCTBUEM CHIITSDKECTH M YIIPYTOCTH M OOHapyKeHHUe
MOJOOHBIX KOJIEOaHUH B OKPYXKAIOIIEM MHPE.

Amnanns konebaHni rpy3a Ha HUTH WHA NpyxuHe. OnpesieneHne 4acToTsl KoeOannit
MaTEMaTHYECKOTO U IPYKUHHOTOMAsATHUKOB.

HaGimonenue u oObsicHeHNE SIBICHUSPE30HAHCA.

HccnenoBanue 3aBUCUMOCTH IIEpUOJIa

KoJieOaHHH ITOIBEIIEHHOTO K HUTH Tpy3a0T AJHHbI HUTH. [IpoBepka He3aBUCHMOCTH
reproaa KojeOaHUurpy3a, MoABEIeHHOT0 K JIEHTE, OT Macchl rpy3a. Habnronenune n
00CY>KIIeHHE OITBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD NIEpHO/Ia KOJIeOaHui
MPY>XHUHHOTO MasiTHUKA OT MacChIrpy3a M XKECTKOCTU MPYKHUHBI.

IlpMeHeHne MaTeMaTHIeCKOTro M MPYKMHHOTO MasiTHUKOB B Ka4eCTBE MOJIENEH s
OTMCaHUsIKONIE0aHN B OKPYKAIOIEM MHUDE.

Pemenne 3amad, CBA3aHHBIX C BBIUMCICHHWEM WM OIEHKOH YacTOTHI (Tepnosa)

KOIeOaHui
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Hsmepenue yckopenus c60600H020 nadeHus:

2.2 MexaHU4YeCKUEBOIHBI. 8 Mexanndeckue BoaHbL. CBoOIiCTBa MEXaHUYECKUXBOIH. OOHapyxeHHe U aHaIN3 BOJHOBBIX SBJICHUIB OKPYXKAIOIEM MHpE.
3BYyK [IpoonbHBIE U ONIEPEYHbIE BOJIHBL. JIJTMHABOIHBL U Habmnronenue pacpocTpaHeHus IPOAOIbHBIXY MONEPEUHBIX BOJIH (Ha MOJIENN) U
CKOPOCTb €€ pacIpOCTpaHEHHUsI. OOHapy)KeHUE aHAJIOTHYHBIX BUIOB BOJIHB IIPUPO/IE (3BYK, BOJIHBI Ha BOJIE).
MexaHu4ecKkre BOJIHBIB TBEPIOM Tejle, CEHCMUUECKUE Beruncnenue JUIMHBL BOJIHBI U CKOPOCTUPACIPOCTPAHEHHS 3BYKOBBIX BOJIH.
BOJIHBI. SKCHepI/IMeHTaJ'IbHOC OINPEACICHNE I'PAaHUL] YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX
3Byk. ' poMKOCTb 3ByKa UBbICOTA TOHA. OTpakeHUE3BYKA. [KOTeOAHUI.
NH(pa3ByK U yIbTpa3ByK HaGmoieHre 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHUCIIE, C
IMCTIOJIb30BAaHNEMM Y3bIKAJIbHBIX I/IHCprMeHTOB).
Habmrozienne u 00bsICHEHNE SIBICHNS aKyCTHUECKOTO PE30HAHCA. AHAN3
OPUTHHAIBHOTO TEKCTA, TTOCBSIIIEHHOTONCIIONB30BAHHIO 3ByKa (MU yIbTPa3ByKa) B
TEXHHKE (9XONOKAINS, YIbTPa3ByK B MEIHUIMHE U AD.); BBINOTHEHHE 3aJaHUIIIO TEKCTY
(CMBICTIOBOE YTEHHE)
HUroro no pazneny 15

Pasnen 3. DeKTpOMATHUTHOE MOJIE F YJIEKTPO

MAarHUTHBIC BOJIHbBI

3.1 OIeKTPOMarHUTHOETIONE 6 DJIEeKTPOMArHUTHOE TI0NIE. DJIEKTPOMArHUTHBIE BOJTHEI. IToctpoenue paccysxaeHui, 000CHOBBIBAIOIINXB3aHMOCBA3b JIEKTPUIECKOTO U
W 3JIEKTPOMAarHUTHBIEBOJIHBI CBoiicTBa sneKTpoMarHuTHBIX BoiH. [lIkama MarHUTHOTO TTOJICH.
JIEKTPOMArHUTHBIXBOJH. Vcrionb30BaHme OKCHEepUMEHTAIBHOE N3y4YEHHE CBONCTBIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
DIIEKTPOMArHUTHBIX BOJHIJISL COTOBOH CBSI3H. ITOMOIIIEI0 MOOMIIBHOTO TenedoHa).
OnexkTpoMarHuTHas npupoaacsera. CKOpoCTh cBeTa. AHann3 peHTreHOBCKUX CHUMKOBYEIOBEYECKOTO OPTaHI3Ma.
BounHoBEIE cBOJiCTBa CBETa AHanu3 TEKCTOB, OIHMCHIBAIOIINX MPOSIBICHUSIICKTPOMArHUTHOTO U3JTyYECHUS B
MPUPOJIE: KUBBIE OPraHU3MBbl, U3Ty4eHUs] HEOECHBIX TENI(CMBICIOBOE YTEHUE).
Pacmo3naBanue u aHanu3 PA3INYHBIX HpI/IMeHeHI/Iﬁ OJICKTPOMArHuTHBIX BOJTHB
TCXHUKCE.
N3yueHne BOTHOBBIX CBOICTB CBETA.
Pemrenne 3aau ¢ ucnonb3oBaHueM (GopMyIn AJsi CKOPOCTH AIIEKTPOMAarHUTHBIX BOJIH,
[UIMHBI BOJIHBI M 4acTOThI CBETA
Hroro no paszneny 6
Paznen 4. CBeToBble AABJIEHUSI
4.1 3aKOHBI pacpOCTPaHEHNUS] 6 JlyaeBas mozens cBera. lcrounnky cBeta. HaGtoenme onsIToB, AEMOHCTPUPYIOIIIX

CBCTa

IIpssMonuHeHOE pacipoCTpaHEHUE CBeTa. 3aTMEHUS
Connua u JIynsr.Otpaxenue cBeta. Ilnockoesepkaro.
3aKOH OTpa)KEHUsI CBETA.

Ipenomnenne ceera. 3aK0oH IpestoMieHus csera. [lonHoe
BHYTPEHHEE OTpaKEHUE cBeTa. Mcnonb30BaHue MOIHOTO
BHYTPEHHETO OTPaKEHUs B ONTHYECKUX CBETOBOIaX

SIBJICHUE MTPSIMOJIMHEHHOTO pacipocTpaHeHHsICBeTa (BO3HUKHOBEHHE TEHH 1
MOJYTEHH),

U UX MHTEPIIPETAINS C UCTIOJIb30BAHUEMITOHSTHS CBETOBOTO JIy4a.

OOBbsACHEHUE U MOAEIUPOBAHUE COTHEUHOTO UITyHHOTO 3aTMEHHH.

HccnenoBanue 3aBUCUMOCTH YIJ1a OTPaKCHUSCBETOBOTO JIyda OT YIJla aJeHHs.

W3ydeHne cBOMCTB M300paskeHHUS B ITIOCKOM3EpKaJle.

Habnronenue 1 00BsCHEHNE OTBITOB TI0 TIOTYYSHHUIO N300payKeHNH B BOTHYTOM U
BBIITYKJIOM 3epKanax. Habmronenne u oObsCHEHHE ONBITOB 110 IPEJIOMIICHHIO CBETa Ha
TPaHUIIEC PA3IUIHBIX CPE, B TOM YHCIIE OTIBITOB C OJTHBIM BHYTPEHHUM OTPaKCHUEM.

HccnenoBanue 3aBUCHMOCTH YIJIa IIPEIOMIICHHS OT yTJIa TaJJ€HNsI CBETOBOTO JIyJaHa

27




TPaHMIIE «BO3IYX—CTEKIION.
PacnioznaBanue sBIEHUN OTPaXEHUSI U NIPEIIOMIIEHHSI CBETA B IIOBCEHEBHOW KHU3HU.

IAHaTTN3 ¥ OOBSICHEHNE ABIICHHUS ONITHIECKOTOMHUPAXKa.

Pemenue 3a51a4 ¢ UCMOIB30BAaHUEM 3aKOHOB OTPAKEHUS U MPEJIOMIIEHUS CBETa

4.2 JIuH3bl ¥ onTUYecKue 6 JIunza. Xon nydeit B muna3ze.OnTuyeckas cucrema TNony4yeHne U300pakeHUH ¢ TOMOIIIBIO COOUPAOIICH U PACCEUBAIOIICH JINH3.
MPUOOPHI ¢oToanmnapara, MUKpOCKoIan Tesneckorna. I'1a3 kak Onpenenenne GOKYCHOTO PACCTOSIHUS U ONTHYECKOH CHIIBI COOMPAOIIEH JIMH3BL.
ONTHYECKAsl CHCTEMA. |AHaIN3 YCTPOWCTBA M MPHHIUITA JEHCTBUSTHEKOTOPBIX ONTHYECKUX IPHOOPOB:
bin30pykocTh HIATBHO30PKOCTh (oToanmnapara, MUKPOCKOIIA, TEJIECKOIIA.
M3ydeHne Mo/ielu r1a3a Kak ONTHYECKOW CUCTEMbl. AHAIIN3 SBJICHUH OJIM30pyKOCTUH
MTaTbHO30PKOCTH, TIPUHITKIIA JISHCTBUS OUYKOB
4.3 Paznoxenue 6enorocsera 3 Paznoxxenne 6eoro ceera B cnektp. OnbiTel HeloTOHA. HaGiionenue pasioskeHus 6e10ro cBeTaB CIEKT.
B CIICKTP CroXeHHe CIIeKTpaIbHBIX 1IBETOB. Jluctepcust cBera HaGionenme u 00bsICHEHNE OTIBITOB I10 TOTYYEHHUIO OEIOTO CBETA IIPH CIIOKEHUHT
CBeTa Pa3HbIX IIBETOB.
[poBenenme 1 0OBICHEHHE OTIBITOB 10 BOCTIPHUSTHIO IIBETA TPEAMETOB IIPU X
HaOJII0JCHUH Yepe3 IBETOBbIE (PUIILTPHI(IIBETHHIE OYKH)
HUroro no pazneny 15
Pa3ngen 5. KBantoBble siBJIeHHS
5.1 Ucnyckanue u 4 OmneiTel Pe3epdopna u mianeTapHas MOJICb aTOMA. OO6cyxaeHue 1enu onbIToB Pesepdop/a mo uecie[o0BaHuIo aTOMOB, BBIIBUKCHUE
MOTJIOIIEHHE CBETAaTOMOM Monenb atoma bopa. TUIIOTE3 O BOBMOKHBIX PE3YJIbTAaTax OINBITOB B 3aBUCHMOCTH OT IIPE/IIIONIaraeMoro
Hcnyckanue 1 morionieHye cBera aroMoM. KBaHTHI. CTPOEHHSI aTOMOB, (JOPMYJTMPOBAHUE BBIBOJIOBU3 PE3YJIbTATOB OIBITOB.
JIunelyarele crieKTpbI OO0cyxeHne MPOTUBOPEYHH TNTAHETAPHOW MOJIETIH aTOMa M OCHOBaHHI JIJIst
runote3sl bopa o cralmoHapHbIX OpOHUTax AeKTpoHOB.HabnroieHne CrioniHbeIX 1
ITHHEMYaThIX CIIEKTPOB U3JIYUCHHS pa3JINIHbIX BEHICCTB.
OOBsICHEHNE JIMHEWYATHIX CIIEKTPOB M3JTy4EHHS
5.2 Crtpoenue aTOMHOTOsIIpa 6 PangnoaktuBHOCTE. Anba-, OeTa- ¥ raMMa-M3ITydCHHUSI. O06cyxeHne BO3MOKHBIX THITOTE3 O MOJEIISIXCTPOCHUS sIIpa.
CtpoeHune aToMHOTO siapa. HykionHast Mmojens atomHoro | OmnperneneHne coctasa siiep 0 3aaHHBIMMACCOBBIM H 3apsIOBBIM YMCIIaM U 110
sapa. V3otonsl. PagnoakTuBHbIe peBpalneHus. [lepnoa  [MON0KEHHUIO B IEPHOIMUECKOI CHCTEMEIIEMEHTOB.
[oJTypaciiajia aTOMHBIX sIIep AHann3 N3MEHEHHs COCTaBa S/Ipa U EroTI0JIOKEHHUS B TIEPHOINIECKON CHCTEMETIPH (-
[paII0aKTHBHOCTH.
HccnenoBanue TPEKOB 0-4aCTHIL IO TOTOBBIM(OTOrpadusM.
OOHapyXxeHHe 1 I3MEpEHHE paIalliOHHOTO(OHA C TOMOIIBIO IO3UMETPA, OLIEHKA
€ro MHTEHCUBHOCTH.
Ananuz OMOJIOTHYECKIX N3MEHEHNH, IPOUCXOASAIINX M0J] NEUCTBUEM PaJHOaKTHBHBIX
M3ITy4eHu.
Vcnosnp30BaHre pagoaKTUBHBIX M3IyUYEeHUH B METUIIMHE
53 SnepHsble peakun 7 S nepHble peakiun. 3aKOHBICOXPAHEHNUS 3apsII0BOTO U Pemenne 3a1a4 ¢ MCONB30BaHNEM 3aKOHOBCOXPAHEHHSI MACCOBBIX M 3aPAOBBIX

MacCOBOTO YHCEIl. DHEPTHS CBS3M aTOMHEIX sifep. CBs3b
Macchl U 9HEepruu. Peakim cuHTesa u IeNeHus sep.

Hcrounnku sHeprun ComHmaun 38837, SnepHas

IFICENT Ha ONIPE/ICIICHUE PE3yIbTaTOB AAEPHBIX PEAKIMH; aHAIN3 BO3MOKHOCTH HIIH
HEBO3MOXXHOCTH SJICPHOM PEAKITHH.
OrieHKa SHEPTHH CBSI3H SIEP C UCTIONIb30BaHNEM (DOPMYITBl DHHIITEHHA.
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SHEpreTuka. J[edcTBUS paguoaKTUBHBIX U3JIy4E€HUN
Ha )KUBBIE OPTaHU3MBI

OO0cy>XIeHne TIEPCIIEKTUB UCTIONB30BaHHUAYIIPABIIEMOTO TEPMOSIEPHOTO CHHTE3A.
OOcy>KIeHre TPEUMYIIIECTB U SKOJIOTHIECKHX MPOOJIeM, CBI3aHHBIX C SAEpHOI
BHEPreTHKOM

Hroro no pazaeny

17

IloBTOPUTENHHO-0000IAIOIIHI MOTY/Ib

IoBTOpenue n 9 Cucremarnzanys 1 0000IIeHHE TPEIMETHOTO BrimonHenne y4eOHBIX 3a1aHuUi, TPEOYIOMNX IEMOHCTPANK KOMIIETEHTHOCTEH,
00001IeHNE COePIKAHNS COZIep>KaHUs M OIIBITA JIEATEIbHOCTH, MPUOOPETEHHOTO MPH | XapaKTEPU3YIOIINX €CTECTBEHHOHAYIYHYIOTPaMOTHOCTB!
Kypea usnn 3a /-9 M3YUCHHH BCCTO KYPCadH3UKH OCHOBHOTO 00IIEro — NPUMEHEHUS TIOYYEHHBIX 3HAHUHN ISl HAyYHOTO OOBACHEHUS (PU3MIECKUXABICHUH
KJIaCChI 00pa3zoBaHMsL. B OKpYKaIOLIEH PHPOTE,
HOI[FOTOBKEI K OCHOBHOMY IrOCyZIapCTBCHHOMY 3K3aMECHY| B noBceILHeBHOﬁ JKHN3HU U BBISABJIICHUSA (1)I/IBI/I‘IQCKI/IX OCHOB psiia COBPEMCHHBIX
o (u3uKe st 00yJaIOMKXCs, BEIOPABIINX 3TOT yqe6HLH‘/'ITeXH0H0mﬁ;
rpeaMeT .
— MIPUMEHEHHS OCBOCHHBIX KCIIEPUMEHTATBHBIX YMEHHH JUTS HCCIIEIOBAaHHS
(bU3UYeCKHX SBJICHUNA,B TOM YHCIIE IS IPOBEPKHU THIIOTE3 U BBISBICHHS
BaKOHOMEPHOCTEM.
Pemenne pacu€THBIX 3a/1a4, B TOM YHCIIE IPEIIIOIAraloIluX UCIIONb30BaHIE
(bU3HMUECKUXMO/IENIei 1 OCHOBaHHBIX Ha COZAEP)KaHUM Pa3lIMUHBIX pa3/ielioB Kypca
bu3uku.
BrlnonHeHne ¥ 3aiuTa rpyninoBbIX HITH
WHJIMBHIyaJIbHBIX IPOEKTOB, CBSI3aHHBIXC CO/IEPKAHNEM Kypca (QH3HKH
Hrtoro mo pazneny 9
OBILEE KOJIMUECTBO 102

YACOB I1O ITPOTPAMME
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