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INOACHUTEJIBHAA 3AIITMCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI COCTABIICHA
Ha OCHOBE TOJIOKEHUH M TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaTesibHOW Mporpammel, npeactaBieHHblx B PI'OC 00O, a Takxke
¢ yu€Tom deaepanbHoil pabodeii mporpaMMbl BocUTaHusa M KoHIENuy mpenoiaBanus
yueoHoro npeameta «Duznkay.

ConepxaHue mporpaMmbl MO  (U3MKE HaMpaBleHO Ha  (QopMUpOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYAIOIIUXCS U OPTaHU3AINI0 U3yYeHUS (PU3UKU
Ha JIeATEeIbHOCTHOM OocHOBe. B mporpamme mo (u3uKe y4YWUTHIBAIOTCS BO3MOKHOCTHU
yueOHoro mnpeamera B peanuzanuu TpedoBanuii PI'OC OOO k MmIaHUPYEMBIM
JUYHOCTHBIM M METANpEIMETHBIM pPe3yJibTaTaM OOYYEHHUs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAy4YHBIX Yy4€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus.

[Iporpamma 1o ¢Qu3MKe ycTaHABIMBAET pacHpenesieHne y4eOHOro marepuana
no rojgam oOydeHus (To Kjaccam), Mpejaraer MPUMEPHYIO IOCIEI0BATEIbHOCTD
U3YYEHUs] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAEpP)KAaHUS U Y4ETe
BO3PAaCTHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

®uzuka SBISIETCS CHUCTEMOOOPA3YIOIIUM JJII E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XHMHEH, Ouosiorueil, actpoHomue u (usmyeckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBIsAeT HauOoyee SICHbIC
oOpa3ipl MPUMEHEHHs] HAyYHOIO METOJAa IO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 TIaBHBIX 3ajad  (PU3UYECKOrOo O0Opa3oBaHMs B CTPYKType OOIIEro
00pa30BaHUs COCTOUT B (DOPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH U UHTEpeca
K Hayke y oOy4aroniuxcsi.

N3y4yenune ¢pusukm Ha 6a30BOM yPOBHE MpeaNoJiaraer oBjiaJcHue CaeayrOINMu
KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIINMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
1. HaydHO OOBSICHATH SIBJICHUS, OLEHUBATh W TMOHHUMATh OCOOEHHOCTH HAYYHOI'O
UCCIIEIOBAHUS;
2. MHTEpPOPETUPOBATh AAHHBIE W HWCIOJIL30BaTh HAy4YHbIC JOKa3aTEIbCTBA
TSl IOJIy4€HUSI BBIBOJIOB.

enu nzydyenus (pU3MKK Ha YPOBHE OCHOBHOI'O OOIIIET0 00pa3oBaHUs ONPEACIICHBI
B Konuenuuu npenopaBanust ydeOHoro mnpenmera «®usnka» B 00pa3oBaTeIbHBIX
OopraHu3aIusiIx Poccutickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOmieoOpa3oBareibHble  IPOrpaMMbl,  yTBepkAEHHOM  pemeHuem  Kosieruu
MunuctepcTBa npocelienus Poccutickoit @enepannu (mpotokon ot 3 pexadps 2019 r.
Ne TIK-48BH).



Hean usyyeHus GpU3UKHU:

1.

2.

npuoOpeTeHNe MHTEpeca U CTPEeMJICHUs O00YyYaloluXcsi K HAyYHOMY HM3yUYEHHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUNA O HAy4YHOM METOJE TMO3HaHUA W (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3Yy4Y€HUS OCHOB
CTpOeHUs MaTepuu U GyHAaAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE TPENCTABICHUA O poiu GU3NKKA 7 Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHU;

. pa3BUTHE NpEACTaBICHUN O BO3MOXHBIX cdepax Oyayuie mpodeccuoHanIbHON

JIESITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K JaJTbHEHUIIEMY O0yUEHHUIO B
9TOM HallpaBJICHUH.

JlocTikeHre 3THX 1eJield MporpaMMbl 10 (PU3KMKE HA YPOBHE OCHOBHOTO OOIIETro

O6pa30BaHI/IH oOecreunBaeTCs PCUICHUCM CIICAYIOIHNX 3adavd:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHHUYECKHUX,
TEIUIOBBIX, AIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

npUOOpETEHNE  YMEHHI ONMUCHIBATH 17§ OOBACHSTH busnueckue
SIBJICHUSIC UCTIOJIb30BAaHUEM MOTYUECHHBIX 3HAHUIA;

OCBOEHHUE METOJOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C MCIOIb30BAaHUEM
buznyecKkux Moiesnell, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHUU HaONIONaTh MPHUPOAHBIC SBICHHUS W BBIMOJIHATH OTBITHI,
n1abopaTopHble padOThl U 3KCIIEPUMEHTANIbHBIE UCCIIEA0BAaHUS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHME TPUEMOB pPaboThl ¢ wuHPOpMANMEH (PUINYECKOTO COACPIKAHUSA,
BKJItOYasi MH(OPMALIMIO O COBPEMEHHBIX JIOCTHKEHUSAX (U3MKH, aHaIu3 |
KPUTHYECKOE OlICHWBaHNE WHPOPMAITUH;

3HAKOMCTBO co chepamu npodeccruonanbHOM NEATENbHOCTH,
CBSI3AHHBIMU C (U3HUKOW, U COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusydyenue ¢usuku (0a30BBIi ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIETO

oOpazoBaHus oTBoauTcs 238 wyacoB: B 7 kiacce — 68 uvacoB (2 yaca B HEACHIO),
B 8 Kitacce — 68 yacoB (2 yaca B Henelno), B 9 kitacce — 102 gaca (3 yaca B HEJEIO).

[Ipensaraemelii B mporpamme no (pu3nKe nepeueHb 1a00paTOpHBIX padOT U OMBITOB

chopMHpOBaH C Y4ETOM HWHAMBUAYATHHBIX OCOOCHHOCTEH OOYYAIOIIMXCS, CIHCKA
AKCIIEPUMEHTAIBHBIX 3aJIlaHul, TIpe/IaraéMbIX B paMKaX OCHOBHOTO T'OCYJIapCTBEHHOTO
pK3aMeHa 1o (Pu3HKe.



COJEP XAHME OBYYEHUA

7 KJIACC
(68 yacos, 2 yaca B He1eJI10)

Pasznen 1. dusuka u e€ poJib B IO3HAHMHU OKPY:Kaomero mupa (6 yacos)

@uzuka — Hayka O mnpupone. SABmeHus npuponbl. PuU3HYECKHE SBICHUS:
MEXaHWYECKHUE, TEIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.
®dusnueckue BenuuuHbl. 3mMepenne ¢puznueckux BeanunH. Guznyeckue npudopel.
ITorpemHocTs n3MepeHnii MexxayHapoHas CUCTEMA €IMHULL.

Kak  ¢usuka w®  [pyrue  €CTECTBEHHblE  HAayKd  M3Yy4alOT  [PUPOIY.
EcTecTBeHHO-HaY4YHBII METOJl MO3HAaHUS: HAOJIOJICHHE, NMOCTAHOBKA HAy4HOrO BOIIPOCaA,
BBIJIBUKEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHE HAOII0AAEMOro
apieHus. Onucanue GU3NUECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu

MexaHnyeckure, TeIIOBBIE, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUA.
®dusnueckue npruodopsl U MPoLeaypa MPSMbIX U3MEPEHUIN aHAJIOTOBBIM U LIUGPOBBIM
puOOPOM.

Jlabopamopnuie pabomot u onvimai

OnpeneneHre UEHbI JENIEHUS KAl K3MEPUTEIBHOTO MPUOopa.

N3mepenue paccTosiHUN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENa.

Ornpenenenue pa3MepOB MabIX TEN.

N3mepenne Temneparypsl MpU MOMOIIH >KMIKOCTHOT'O TEPMOMETPA U AaTYUKA
TeMIepaTyphbl.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: NaJbHOCTh MOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIILHO, TeM 0O0JIbIlIe, YeM OOJIbIIIE BICOTA ITYCKA.

Paznen 2. [lepBoHayaibHbIe CBe/IeHUs O CTPOEHUH BellecTBa (6 4acoB)

Ctpoenue BemiecTBa: aTOMbl U MOJEKYJIbI, UX pa3Mmepbl. ONBITHI, JT0Ka3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEIIECTBA.

JBrxenue yactuil BemecTBa. CBsi3b CKOPOCTU JABUKEHHUSI YACTHUIl C TEMIEPATypOHu.
bpoynoBckoe nBmxkenue, nuddys3us. BzaumoneiicTBiue 4acTuil BEIIECTBA: MPUTSDKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE Ta30B, JKUJKOCTE M TBEPIBIX
(KpucTammmyeckux) Tea. B3auMocBs3b MEXy CBOMCTBAMU BEILIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX W WX aTOMHO-MOJICKYJSPHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUH BOJEI.



Hemoncmpayuu

Ha6nronenue O6poyHOBCKOTO JBUKEHUS.

Habmronenune nuddysun.

HaGnronenue siBiaeHW, OOBSICHSIONIUXCS MPUTSKECHUEM WIA OTTATKMBAHHEM YACTHII
BEIIICCTBA.

Jlabopamopnwie pabomot u onvimasl

OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbITHl IO HAOIIOJEHUIO TETIJIOBOTO PACHIMPEHHUSI Ta30B.

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYIISIPHOTO MPUTSKECHUS.

Paznen 3. /IBu:keHue U B3aumojaeiicTBue TeJ (23 yaca)

Mexanudeckoe IBMXEHHE. PaBHOMEpHOE M HepaBHOMEpHOe ABMkeHue. CKOpOCTb.
CpenHsist CKOpOoCTh IIPU HEPABHOMEPHOM JBHKEHUU. Pacu€T myTH 1 BpeMEHU IBUKEHUS.

SIBneHne nHEpHMU. 3aKOH MHEpUUHU. B3anMoaencTBue Tel Kak NMPUYNHA U3MEHEHUS
CKOPOCTH JBHKEHHUS Tell. Macca kak Mepa HHEpTHOCTH Teua. [ImoTHocTh BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €AMHUIE O0BEMA BELIECTBA.

Cwmita kak XapakTepHCTHKa B3auMozeucTBHs Tell. Cuia ynpyrocth M 3akoH ['yka.
W3mepeHne Cuilbl C MOMOIIBIO TMHAMOMETpa. SIBiIeHue TAroTeHus u cuwia Tshkectu. Cuma
TSKECTU Ha Jpyrux maHerax. Bec tema. HeBecomocTs. CiioxkeHue Cuil, HalpaBiIEHHBIX 110
onHou mpsmou. PaBHoxeucTByromas cwil. Cuna tpenus. TpeHue CKONbXEHUS U TPEHUE
1oKosA. TpeHne B IpUpoJe U TEXHUKE.

Jlemoncmpavyuu

HaOnronenne MexaHn4ecKoro ABUKEHUS Tela.

N3mepenre cKopoCcTH NPSMOJIMHENHOTO IBUKEHHS.
HaOntonenue siBieHUs] THEPIUU.

Ha6nronenue usmeHneHus CKOpOCTH MPH B3aUMOCHCTBUU TEll.
CpaBHEHHME MACC TIO B3aUMOJICVCTBUIO TEJL.

CrnoxeHue cuil, HalpaBJIE€HHBIX 110 OJHOW HPSIMOA.

Jlabopamopnuie pabomot u onvimaol

OrnpeneneHrne CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH, MOJIETH
AIEKTPUUECKOTO aBTOMOOMIIS M TaK Jayee).

Omnpenenenre cpeHEN CKOPOCTH CKOJBKEHUS OpyCcKa WM MapuKa 10 HaKJIOHHOU
MIJIOCKOCTH.

Ornpenenenue MWIOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh PACTSKEHUS (Iedopmariun) mpyKUHBIOT
IIPUJIOKEHHOU CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Telan
XapakTepa COMpUKacaroluXcs MOBEPXHOCTEM.



Paznen 4. JlaBineHue TBEPABIX TeJl, )KUAKOCTeH 1 ra3oB (20 yacoB)
JlaBnenue. CriocoObl yYMEHBIIEHHWS W yBEIWYEHHs JaBieHus. JlaBneHue rasa.

3aBUCUMOCTh J1aBJIeHHs Ta3a oT o0b&éMa, Temmeparypsl. [lepenada naBneHust TBEpABIMU
TeaMH, JKHIKOCTSIMH ¢ ra3amud. 3akoH Ilackans. IIHeBMaTuyeckue MallWHBIL.
3aBUCUMOCTh JABJICHHMSI JKUIKOCTA OT TIIYOMHBIL. ['WapocTaTuuecKuil mMmapajiokc.
Coobmatomuecs cocyabl. [ napaBanyeckue MexaHUu3Mbl.

Atmochepa 3emianm u  atmocdepHoe naBieHue. [IpUuuHBI  CyIECTBOBAaHMUS
BO3MyIIHOW 000ouky 3emiu. OmbiT Toppudemu. M3mepenue arMochepHOTO
JaBiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTAaBJICHHS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 M13MepeHus aTMOC(HEPHOTO 1aBJICHHUS.

JlencTBre JKUIAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJNO0. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu

3aBUCHUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaua naBiIeHUs )KUJIKOCTBHIO U TA30M.

Coobmatomuecs cocyasl. [ uapaBiuueckuii mpecc.

[IposiBieHue nelcTBUS aTMOC(EPHOTO TaBIICHHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BEMA MOTPYKEHHON YacTU Teja U IIOTHOCTU
KUJIKOCTH.

PaBencTBO BBITaHKHBaIOHIGﬁ CUJIBI BCCY BBITCCHCHHOM KHNIOAKOCTH.
VYcnoBue niaaBaHus TeJl: IIaBaHUE WK IMOTPYKCHHUC TCII B 3aBUCUMOCTH OT COOTHOIICHUA

IUIOTHOCTEN Tea U KUJIKOCTH.

Jlabopamopnuie pabomot u onvimai

HccnepoBanne 3aBUCMMOCTH Beca Telda B BoJe OT 0OObEMa MOrpyXEHHOU B
KUJKOCTb YaCTH Tela.

OnpeneneHue BBITAJKUBAIOIMIEN CHIJIBI, JEWCTBYIOIIEW Ha TENO, IOTPYXKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCMMOCTH  BBITAJKHUBAIOIIEH CHIIBL, JCHUCTBYIOIIEM Ha TEJO B
KUIKOCTH, OT MACCBI TEJIA.

OnbITHI, AEMOHCTPUPYIOIIME 32aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIbI, AEHCTBYIOLIEH Ha TEJI0
B KHUJKOCTH, OT 00bEMA MOTrpyKEHHOM B JKUJKOCTh YaCTH TeJla U OT IJIOTHOCTUIKUJIKOCTH.
KoncTpynpoBanne apeomerpa WIM KOHCTPYUMPOBAHUE JIOAKM U  OINpeleieHue eé
IPYy30II0ABEMHOCTH.

Paznen S. PaGora u MomuHOCTh. JHeprusi (12 yacos)
Mexanudeckast padbota. MOIIHOCTb.
[IpocThie MeXaHHU3MBI: phbIvar, OJIOK, HAKJIOHHAs TUIOCKOCTh. IIpaBmiio paBHOBeECHS

peiuara. [IpumeHeHue mnpaBuiia paBHOBECHs pblyara K OJOKY. «30JI0TO€ MpPaBHIIO»
mexanuku. KITJI mpocTeix mexanu3mMoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.



Mexanunueckast sHeprus. Kunertndeckas n noreHuuanbHas 3Heprus. IIpespaiienue
OJTHOTO BHJIa MEXaHUYECKOUN SHEPTUU B APYTroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu
[TpumMepbl TPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie pabomot u onvimaol

Onpenenenue paObOTHI CUITBI TPEHUS TPU PABHOMEPHOM JIBH>KEHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

HccnenoBanue ycnoBUil paBHOBECUS pblUara.

N3mepenne K111 HaKITOHHOM TIIIOCKOCTH.
N3yuyeHue 3aK0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUH.

Hrorosoe mosropenue (1 gac)

8 KJIACC
(68 yacos, 2 yaca B HeJ1eJII0)

Paznen 6. TeruioBble siBiieHus (23 yaca)

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBbIO TEIIOBOTO JABUKEHHUS YACTHIL.
Buytpennsis sHeprus. CrnocoObl M3MEHEHUs] BHYTPEHHEW SHEpruu: TeIvionepenavya u
coBepilieHrue padoThl. Busl Temonepenayu: TEIIOMPOBOIHOCTh, KOHBEKIIHS, N3TyUeHHUE.

KonuvecTBo TemnoTel. Y AelbHAs TEMIOEMKOCTh BellecTBA. TemiooOMeH U TEIIOBOE
paBHOBecue. YpaBHeHHME TeruioBoro Oamanca. [lmaBmeHue ©  OTBepleBaHHE
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemoTa IuiaBieHus. [lapooOpa3zoBanue
koHaeHcanus. Vicnapenne. Kunenue. Y nenpHas TerioTa mapooOpa3oBaHus. 3aBUCUMOCTD
TEeMIIepaTypbl KATIEHUS OT aTMOC(HEPHOTO JTaBIICHUS.

BnaxuocTts Bo3ayxa.
DHeprus TOIIMBA. Y JeTbHAs TEIUIOTAa CTOPAHUSL.

[Tpuniuner pabotsl TeroBbix aurarenedt KIIJ[ temmoBoro aurarens. TersoBbie
JIBUTATEJIN Y 3aIUTa OKPYKAIOIIEU CPEIBI.
3aKOH COXpPAHEHUS Y PEBPAILICHUSI SHEPTUH B TEIIJIOBBIX MPOLIECCAX.

Hemoncmpayuu

Habmronenue OpoyHOBCKOTO JIBHXKCHUSI.

Ha6mronenue nuddyszun.

HabOmronenue siBjeHN CMauyuBaHUs U KaMILIIPHBIX SBICHUM.

HaOnronenue TenioBoro pacumpeHus Ted.

N3meHeHue naBieHus raza npu M3BMEHEHUH 00bEMa U HArPeBAaHUM WIMOXJIAKICHUU.
[TpaBuiia u3mMepeHus TEMIEPATYPHI.

Bue! Termonepenayu.



OxJaxk/1eHue pU COBEPIIEHNUU pabOTHI.
Harpeanue npu coBepiieHnr paboThl BHEIIHUMU CHJIAMHU.
CpaBHeHHE TEIIIOEMKOCTEHN pa3IMYHbIX BEIIECTB.

Habmronenne KkuneHus.
Hab0mronenne nocTossHCTBA TEMITEpATyPhI MPH TIJIaBJICHUH.
Moienu TEIUIOBBIX ABUTATEIIEN.

Jlabopamopnwie pabomovt u onvimal

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHUS.

OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbITEl TI0 HAOJIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, XKUAKOCTEH W TBEPABIX TeEI.
Omnpenenenre AaBieHUs BO3AyXa B 0aJUIOHE IIMPUIIA.

OnbIThl, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh JIaBIGHHUSI BO3JIyXa OT €ro oo0béma u
HarpeBaHMs WIN OXJIaXKICHUS.

[IpoBepka runore3sl TMHEHHOM 3aBUCUMOCTA ~ JIJTMHBI ~ CTOJIOMKA  YKHJIKOCTH B
TEPMOMETPUUYECKON TPYOKe OT TEMIIEPATYPHI.

HaGnronenue u3MeHeHUs BHYTpPEHHEH SHEPruM Tella B pe3yJibTaTe TeIulonepeaaud u
pabOThI BHEITHUX CHII.

HaOnronenne u3MeHEHUsT BHYTPEHHEH SHEpPruM Tejla B pe3yjbTare TeIionepeaadyu u
pabOThl BHEIITHUX CHIL.

UccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJOJIHOU U TOPSYEHBOIBI.
OnpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW MpPH TEMJIOOOMEHE C
HarpeThiM METATMYECKUM ITUITUHIPOM.

Onpenenenue yaenbHON TEIUNIOEMKOCTH BEIIECTBA.

Hccnenosanue npoiiecca UCIAPEHUS.

OrnpeneneHrue OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa.

Onpenenenue yaeabHOUW TETUIOTHI IJIABJICHUS JIbIA.

Paznen 7. Diekrpuyeckue 1 MAarHUTHbIE siBJjieHus (34 yaca)

OnekTpuzammss  Ten. JlBa poma  IIEKTpUYECKUMX  3apsAloB. BszamMonencTBue
3apsHKEHHBIX Tell. 3aKoH KyrnoHa (3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS 3aPsIKEHHBIX TEJ OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXTY TE€JIaMu).

Onextpuyeckoe rmnone. Hampsok€HHOCTh  3nekTpuueckoro mois. [IpuHnumn
CYTIEPIIO3UIINU JIEKTPUUECKUX MOJeH (Ha KaYeCTBEHHOM YpOBHE).

Hocutenu 5IeKTpUYECKHX 3apsiioB.  DJIEMEHTApHBIM  BJIEKTPUUECKUN  3apsl.
Crpoenne artoma. IIpOBOIHMKM M JIHUAJIEKTPUKHA. 3aKOH COXPAHEHHS AIIEKTPUUYECKOTO
3apsaa.

DONEeKTpUYECKU TOK. YCIIOBHS CYIIECTBOBAHMS AJIEKTPUUECKOro TOKa. MICTOYHUKH
MOCTOSIHHOTO TOKa. /[efCTBHSI 3JIEKTPUYECKOr0 TOKa (TEMI0BOE, XUMUYECKOE, MATHUTHOE).
DIEKTPUYECKUM TOK B AKUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuna Toka. DiekTpuyeckoe HampsikeHue. CompoTUBIICHHE
MIPOBOAHUKA. YIEIbHOE CONPOTHUBIICHUE BellecTBa. 3akoH Owma [ ydacTKa LEIH.
ITocnenoBarenbHOE M NTApaAUIEIBHOE COEIMHEHUE IPOBOIHUKOB.



PabGoTa 1 MOIIHOCTH 3JIEKTpUUECKOTO TOKa. 3akoH J[xoyns—Jlenna. DiaekTpuueckue
IIETNU U MMOTPEOUTEHN JICKTPUIECKON dHEepruu B ObITy. KopoTkoe 3aMbikaHue.

ITocTostHEBIE MarHuThl. B3anMoaelicTBHE ITOCTOSHHBIX MAarHMTOB. MarHuTHOE MOJIC.
MarauTtHoe noJjie 3eMJIM U €ro 3Ha4eHUe ISl )KM3HU Ha 3emie. OnsIT Dpcerena.

MarauTHoe 1oJje 3JIEKTPUYECKOTO ToKa. [[pruMeHeHne IEeKTPOMarHuTOB B TEXHUKE.
JleficTBME MArHUTHOTO MOJSI HAa MPOBOJAHUK C TOKOM. ODJIEKTPOJBUTATENb MOCTOSHHOIO
ToKa. lcroJsib30BaHUE HJIEKTPOJIBUTATENICd B TEXHUYECKUX  YCTPOMCTBAX.

Hemoncmpayuu

DJIeKTpU3aLus TEN.

JIBa pojia aEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJ.
Y CTpONCTBO M AEHCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS MHTYKIIHS.

3aKOH COXpPAHEHUS IICKTPUUECKUX 3aPSII0B.

[IpOoBOHUKH Y TUIEKTPUKHU.

MoaennpoBaHue CUIOBBIX JUHUAN SJIEKTPUUYECKOTO TTOJIS.

M CTOYHUKH TTOCTOSHHOTO TOKA.

JIlencTBUS 3NEKTPUUECKOTO TOKA.

DIIEKTPUYECKHUM TOK B )KUJIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune Cuitbl TOKa aMIIepMETPOM.

HN3mepenune 3eKTpUIeCKOTro HAPSKEHUS! BOJIbTMETPOM.
Peocrar u MmarazuH CONpOTUBIICHU.

BzanMoaencTBrue NOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3/ICJICHUS TTOJFOCOB MAarHUTA.
MoenupoBaHre MarHUTHBIX MTOJIEH MOCTOSHHBIX MArHUTOB.
OmneIT Opcrena.

MarauTHoO€ I10JI€ TOKa.

DIEKTPOMAarHMmT.

JlelicTBHE MarHUTHOTO TIOJISl HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATED MTOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomoul u onvimol

OnpITel MO HAONIOACHUIO DSJIEKTPU3AMK TEl HMHAYKIMEH W NpU CONPUKOCHOBEHHH.
HccnepoBanue NeWCTBHS 3JIEKTPUUYECKOTO MO HA MPOBOJAHUKU U AMAIEKTpuku. COopka
Y TIpOBEpKa pabOThI AEKTPUUECKON LIEMU MOCTOSIHHOTO TOKA.

W3mepenne U peryaupoBaHUe CUIIbI TOKA.

N3mepenue u peryampoBaHUE HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CWIIBI TOKA, MAYLIETO 4YEpE3 PE3UCTOP, OT CONPOTHUBIICHHUS
PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITHl, IE€MOHCTPUPYIOILIKE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTHUBIICHUS IPOBOJHUKA
OT €ro JUIMHBI, IUIOIIAAN MOMEPEYHOr0 CEYEHUs U MaTepuaa.



IIpoBepka mpaBuiia CIOKEHUS HANPSHKEHUM NPU MOCIEN0BATEIBHOM COEAMHEHUU ABYX
PE3UCTOPOB.

[IpoBepka mnpaBuia AJis CWJIbl TOKa HOpPHU NapauIeIbHOM COEJUHEHHHM pPE3UCTOPOB.
Onpenenenue paboThI AIEKTPUYECKOTO TOKA, UAYILET0 Yepe3 pe3nucTop.

OmnpeneneHue  MOIIMHOCTH — JIEKTPUYECKOTO  TOKA, BBIICIAEMOM Ha  pE3UCTOpE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYLIETO YEpe3 JIAaMIIOUKY, OT HaIlpsDKEHHs Ha
HEW.

Onpenenenne KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aMO/ICHCTBUS MTOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB MPU X 00bETUHEHUH UPa3ACICHUH.
HccnenoBanue AeCTBUS 31EKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aWMOJEWUCTBUSA KAaTYIIKM C TOKOM U
MarfHMTa OT CHJIBl TOKA U HAIPaBIICHUS TOKa B KaTYIIIKE.

W3ydenne aeicTBUsI MAarHUTHOTO TIOJIST HA TPOBOJHUK C TOKOM.

KoHncTpynpoBanue u nuzyueHue paboThl 3JIEKTPOABUTATEIS.

Pa3znen 8. CBeroBbie siBjieHus (10 yacoB)
JlyaeBas mogmenp cBera. Mcrounuku cBera. lIpsMonuHelHOE pacrnpocTpaHEeHUe

ceeta. 3atMmeHus Connua u Jlywsl. Otpaxenune cBera. Ilnockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[IpenomMinenue cBera. 3aKOH MPEJIOMIICHHS CBETA.

JImaza. Xox nyuer B numH3e. ['7ma3 kak omnrTuyeckas cuctema. biM3opykocTe u
JaNbHO30PKOCTb.

Jlemoncmpavyuu

IIpsimonuHeitHOE pacnpocTpaHeHue cBeTa.OTpaxeHUe CBETa.
[Tonyuenne n300pa’keHUI B INIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

Xop ayuei B coOuparoliei JInH3e.

Xon mydel B pacCeUBAIOLIECH JIMH3E.

[Tonyyenue n300paxeHuil ¢ MOMOIIBIO JIUH3.
Mopenn riasa.

Jlabopamopnuie pabomot u onvimaol

HccnenoBanue 3aBUCHMOCTH yTila OTPaKCHHUS CBETOBOTO JIyda OT yTJa ITaJICHHUS.
N3yuenne xapakTepucTUK N300pakeHus MpeAMeETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJIa TIPEJIOMIICHUSI CBETOBOTO JIy4a OT YIJIa MaJIeHusTHA
TPAHUIIE «BO3TyX—CTEKIION.

[Tonyuenne n300pa>keHU C MOMOIIBIO COOUPAFOIICH JIMH3HI.
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9 KJIACC
(102 gaca, 3 yaca B HeJ1eJI10)

Paznen 9. Mexanuueckne siBjieHus (34 yaca)

Mexannueckoe — nBwxkeHue.  MarepuanbHas — Touka.  Cucrema — OTCUéTa.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO ABMKEHUSA. PaBHOMEpHOE MPSIMOJIUHENHOE IBUKCHHUE.
HepaBHomepHOe npsMoiinHEHOE BH>KeHUE. CpeqHsass 1 MTHOBEHHAsi CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JIBU>KEHUU.

Yckopenue. PaBHoyckopeHHOE mpsiMosinHeitHOe ABMkeHne. CBOOOAHOE MaieHue.
Omnbitel ['anunest.

PaBHOMepHOE nBMKEHHME MO OKpykHOcTU. llepuox u wyacrora oOpalueHus.
JIuHeiHas u yrioBas CKOpocTu. LleHTpocTpeMUTENIbHOE YCKOPEHUE.

ITepseiit 3akoH Hperorona. Brtopor 3axkoH Herorona. Tperuin 3axkoH Hprotohna.
[IpuHIMI CyNIepIIO3ULIAN CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHJIa TPEHUS CKOJIbKEHHUS, CUIIa TPEHUS
MIOKOS, IPYTHE BUIbI TPECHHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHUE CBOOOIHOTO Ma/ICHHUS.
JBrxenue ianet Bokpyr CousHna. IlepBasg kocMuueckas ckopocts. HeBecoMocTs 1
IIEPErPY3KH.

Nmnynec Ttema. M3meHeHnue wumnyibca. MMiynbsC cuibl. 3aKOH COXPaHEHHUS
MMITyJibca. PeakTMBHOE NBMKEHHE.

Mexanunueckass paboTra W MONIIHOCTh. PaboTa cuil TsSKECTH, yNPYroCTH, TPEHHS.
Casi3p 2Hepruu U pabotel. [loTeHIManpHas Heprus Tena, NOJHSATOrO HaJ MOBEPXHOCTHIO
3emud. [loTeHmanpHas sHeprus cxaTou npyxuHbl. KnHerudeckast sHeprus. Teopema o
KMHETUYECKOW dHEPIHH. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

Jlemoncmpavyuu

HaOnronenne MmexaHu4ecKoro JIBMXKEHUS Tela OTHOCUTENIBHO Pa3HbBIX TEJI OTCUETA.
CpaBHEeHUE MYTEHN U TPACKTOPUM ABHKEHHUS OJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO PA3HBIX
TeJd OTCYETA.

N3Mepenune CKOpOCTH U YCKOPEHUS IPSIMOJIMHEMHOTO JIBUKEHUS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO ABHKCHUA.

HabGnronenue nBrkeHus Teia o OKPY>KHOCTH.

Habmronerne MexaHHnIeCKuX SIBJICHUM, ITPOUCXOIAIINX B CHCTEME OTCUéTa

«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHWH OTHOCHUTENIBHO KaOWHEeTa

buzuKH.
3aBUCUMOCTh YCKOPEHUS TeJla OT MAacChl TeJla U ICUCTBYIOIIEH Ha Hero cuiibl. Habmronenue
PAaBEHCTBA CHJI PU B3aUMOJICICTBUH TEI.
HN3mMeHneHne Beca Tena mpyu yCKOPEHHOM JIBUKEHUH.
ITepenavya uMimynbca Ipu B3aUMOICHCTBUU TEJL.
11



[IpeoOpa3zoBaHus SHEPTUH MTPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHne UMITYJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue uMITyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.

Habmoienne peakTHBHOTO ABM)KCHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTrUu Mpu CBOOOTHOM IaICHUH.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MPHU ABUKEHUH TeJla 01 JEHCTBUEM MIPYKUHBI.

Jlabopamopnuie pabomot u onvimal

KoHcTpyHnpoBaHue TpakTa sl pa3roHa U JajJbHEHIIEro paBHOMEPHOIO JIBH)KEHHUS IIApUKa
VTN TEJIEKKH.

OnpeneneHue CpelHEd CKOPOCTH CKOJBXEHUS OpycKa WIM JIBH)KEHHS IIapuKa II0
HAaKJIOHHOW IUIOCKOCTH.

OnpeneneHrne yCKOpPEHUsT Tejla IPU PABHOYCKOPEHHOM [IBHJKEHHHM TI0 HAaKJIOHHOMW
IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH MYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM IBMKEHHU O€3
HAYAJILHOM CKOPOCTH.

[IpoBepka TrUmoTe3bl: €CIM MPU PABHOYCKOPEHHOM JIBHIKEHHHM 0€3 HayalbHOW CKOPOCTH
IIyTH OTHOCATCSI KAK PsiJl HEUYETHBIX YHCEJ, TO COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBaHnre 3aBUCUMOCTH CHUJIBI  TPEHHSI CKOJBXEHUS OT CHIJIBI HOPMAJIbHOIO
JaBJICHUS.

Omnpenenenue K03 UIIMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKHUHBI.

Omnpenenenve paboOTbl CUJIBI TPEHUST TMPU PABHOMEPHOM JIBJKEHUM Tela 10
TOPU30HTAIBHOM IIOBEPXHOCTH.

Omnpenenenue paboOThl CHUJIBI  YOPYTOCTH MNPHU TMOIBEME TIpy3a C HCIOJIb30BAHUEM
HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuyeHune 3aK0Ha COXpaHEHUsI SHEPTUH.

Pa3znea 10. Mexannueckue koJie6aHusi M BOJHBI (15 yacoB)

KonebarensHoe nBuwxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJieOaHWM: mMepuos,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U py>KUHHbIM MasTHUKU. [IpeBpalenue sHepruu
MpH K0J1e0aTeTbHOM JABUKEHUU.

3aryxaromue kojebanus. BpiHyxkneHHble kosieOanus. Pesonanc. MexaHuueckue
BoHBI. CBoOlCTBa MeXaHWYECKMX BOJH. [IpononbHble M monepeyHble BOJHBL JlJInHa
BOJIHBI U CKOpPOCTH €€ pacnpocTpaHeHus. MeXxaHuyeckue BOJIHBI B TBEPAOM TeElIE,
CEHCMHUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BbicoTa ToHAa. Otpaxkenue 3Byka. HWH(pasByk u
YIBTPa3BYK.
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Hemoncmpayuu

HabGmonenune konebaHWil Tenm MOJ JACWCTBUEM CHIBI TSHKECTHU W CHIJIBI  YIIPYTOCTH.
Habnronenne xoneOanuii Tpy3a Ha HUTH M HA MPY)KUHE.

HaGnronieHre BBIHYKICHHBIX KOJICOaHUH B pe30HaHCca.

Pacnpoctpanenue mpo0IbHBIX ¥ MTOTIEPEYHBIX BOJH (HAa MOICIIH).

HabmntoeHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHUYECKUI pe30HAHC.

Jlabopamopnwie pabomot u onvimasl

Omnpenenenre 4acTOThI U MepUoia KoJieOaHUH MaTEeMaTUYECKOr0 MasTHUKA.

OnpeneneHrue 4acTOThl M IEpPUOJAA KoOJIEOAHWUN MPYKUHHOTO MasTHUKa MccremoBanue
3aBUCUMOCTH Mepuoia KoieOaHUi MOABEHIEHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTY NIEPHO/1a KOJIEOAHH MPY>KMHHOTO MasiTHUKA0T MacChl Ipys3a.
[IpoBepka HE3aBUCUMOCTH NEPHOJA KOJIEOAHUN T'py3a, MOABELIEHHOTO K HUTH, OT MAcCChI
rpy3a.

OnbITHI, TEMOHCTPUPYIOUIUE 3aBUCHUMOCTh MEpHOJa KOJEOAHUM MPYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a U )KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHus: CBOOOIHOTO Na/ICHHUS.

Pazaen 11. DiieKTpOMarHUTHOE 1M0JI€ M 3J1eKTPOMATHUTHBIE BOJIHBI (25 yacoB)

DIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBa
ANEKTpOMarHuTHbHIX BOJH. [IIkana snekTpoMarHuTHBIX BOJIH. Mcnionbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMarHuTHasi mpupojia ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

[Ipenomnenue cBera. 3aKOH mpesioMiieHUusl cBeta. [loHOe BHYTpEHHEE OTpakKeHUue

cBeta. Mcnonb3oBaHue NOJHOTO BHYTPEHHETO OTPAKEHUS! B ONTHYECKUX CBETOBOIAX.
Paznoxenue Oemoro ceera B cnektp. OmnbiTel HetoToHa. CioKeHHE CIEKTPabHbBIX
usetoB. Jlucnepcus ceera. atepdepenuns u nudpakius ceera.

Jemoncmpayuu

CBoliCTBa JIEKTPOMArHuTHBIX BOJIH.

[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

[Tpuntun neiictBus GoroamnmnapaTa, MUKPOCKOIIA M TEJIECKOTIA.
Paznoxxenue 6eyoro cBeTa B CEKTP.

[Tomyyenue 6emoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.
BoJtHOBBIE CBOWICTBA CBETA.
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Jlabopamopnsie pabomot u onvimot

N3ydeHnne cBOMCTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.
OmnbITHI MO Pa3IOKEHNUIO OEJIOro CBETa B CHEKTP.

OnbITel MO BOCHPUATUIO I[BETA IPEIMETOB IpU HMX HAOMIOJEHUM 4Yepe3 I[BETOBbIE
(GUIBTPBI.

Paznen 12. KBanToBble siBjienusi (20 yacoB)

OmnwiTel Pe3epdopna u mnanerapHas Mojaenb aroma. Mogens aroma bopa.
Hcnyckanue u norjomieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.
PanuoaktuBHOCTh. Anb(da-, 6eTa- U ramma-usnydeHus. CTpoeHHE aTOMHOTO sapa.

Hyxknonnas moznens aromHoro sapa. M3oromnsl. PaguoaktuBHbie npeBpatienus. [lepuon
ITOJTypacIiaia aTOMHBIX SAED.

Snepuble peakuyn. 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MACCOBOIO YHCEN. DHEPrus
CBSI3M AaTOMHBIX saep. CBsI3b MacChl M SHEpruu. Peakuuu cuHTE3a W JICJICHUS SEp.
Nctounuku sHeprun CoaHua U 3BE3.

SnepHas sHepreTuka. /[elcTBHUS paguOaKTUBHBIX U3JIYYEHUN HA KUBBIE OPTAHU3MBI.

Jlemoncmpavyuu

CnexTpbl U3Ty4EeHHS U TOTJIOMICHUSI.

CrekTpbl pa3IuvyHbIX Ta30B.

CnekTp Boaopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTurika HOHU3UPYIOIIUX U3TYICHUH.

Peructpanus uzinyueHust IpupoOaHbIX MUHEPATIOB U MTPOLYKTOB.

Jlabopamopnsie pabomot u onvimaol

HaGnronenue CrionHbiX ¥ JIMHEHYAThIX CIEKTPOB U3TYUYEHUS.
HccnenoBanue TPEeKOB: M3MEPEHHME SHEPTUU YACTHIBI IO TOPMO3HOMY MyTH (IO

¢doTorpadusim).
W3mepenue paainoakTUBHOTO (poHa.

IHoBTOpUTENIBLHO-0000 1AM MOTYJIb (3 Yaca)

[ToBTOpUTENHEHO-0000IIAIOMUM  MOJYJIb TIpPEAHA3HAYEH [JIsi CUCTEMaTU3allud |
000011IeHNs] TIPEAMETHOTO COJIEpKaHUSI W ONbITa JIESITEIHHOCTH, MPUOOPETEHHOTO MpHU
M3y4YeHHM Bcero Kypca (GU3UKM, a TakXke JJjsi TOATOTOBKM K OCHOBHOMY
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rOCyapCTBEHHOMY 3K3aMEHY 10 (pU3UKe I 00ydJaoIUXCsl, BRIOPABIIMX TOT yUEOHBIH
MpeaMeET.

[lpy wW3yuyeHUW MAHHOTO MOMYJS pEaTu3ylTCsl M CHUCTEMATH3UPYIOTCS BHUIBI
JESTETPHOCTH, HAa OCHOBE KOTOPBIX OOCCTEUYMBACTCS JOCTIKCHHE TPEIMETHBIX W
MeTaIpeaIMETHBIX TJIAaHUPYEMBIX PE3yIbTaTOB oOy4JeHwus, dbopmupyeTcs
€CTECTBEHHO-HAY4YHasl TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB UCCIICIOBAHUS SIBICHHM
IPUPOJIGI U TEXHUKH, OBIIAJCHHE YMEHUSMHU OOBSACHATh QU3UUYECKUE SBICHUS, PUMCHSISI
NOJTyYeHHBIC 3HAHUS, PEIIaTh 3a7a9d, B TOM YHCIIe KAYSeCTBECHHBIE M SKCTICPUMEHTAIILHBIC.

HpI/IHHI/IHI/IaJ'II)HO ,HGHTGHLHOCTHBIﬁ XAPAaKTCp HAaHHOI'0 pas3aciia pCalnu3ycCTCAa 3a CUET
TOIro, 4To O6y‘laIOIHI/IGC5I BBIITIOJIHAIOT 3aJdaHNsA, B KOTOPBIX UM IIPCAIAracTCAa:

1. Ha OCHOBE IMOJYYEHHBIX 3HAHUN PacloO3HABaTh U HAYYHO OOBACHATH (PU3MUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

2. HCNOJB30BATh HAYYHBIE METO/IbI HCCIIEIOBAHUS (DU3UUECKUX SBICHH, B TOM YHCIIE
JUISI IPOBEPKH TUITOTE3 U TIOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;

3. OOBACHATH HAyyHbIE OCHOBBI HaumOOJIE€ BAXKHBIX JOCTUKEHHH COBPEMEHHBIX
TE€XHOJIOTU, HAPUMEpP, MPAKTUYECKOIO MCIOJIb30BAHMS PA3IUYHBIX MCTOYHHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUOB
SHEPIUU.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMBI ITO
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢Qusukun Ha ypOBHE OCHOBHOTO OOIIETO oOpa3zoBaHuUs
HaMpaBJICHO HA JIOCTMXKEHHE JIMYHOCTHBIX, METAMpPEIMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare m3yudeHus (PU3UKM Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusy 00ydaromierocs OyayT chopMUPOBAHBI CIIEIYIONTUE JIMYHOCTHBIC
pe3ynbTaThl B YACTH:

1) ntaTpHOTHYECKOr0 BOCIIUTAHMSA S

MPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO
poccuiicko(pu3nyecKoil HayKu;

LEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:kIaHCKOI0 U TyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS:

TOTOBHOCTh K  aKTUBHOMY Y4YaCTHIO B OOCYXIEHUUM  OOIIECTBEHHO-
3HAQYMMBIX M ATUYECKUX MpoOJieM, CBSA3AHHBIX C TMPAKTUYECKUM IMPUMEHEHUEM
JOCTKEHUM (PU3UKH;

OCO3HAaHUE BAXKHOCTU MOPAIbHO-3TUYECKUX MPUHLIUIIOB B JEATEIbHOCTH
Y4EHOTO;
3) 3cTeTHY€eCKOro BOCIIUTAHHSA

BOCIIPUSITUE 3CTETHUYECKHX KayecTB (PM3MUECKOW HAyKu: €€ rapMOHUYHOIO

IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOI'O TIO3HAHMSA:

OCO3HaHWE WEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MTO3HAHUS MHpPA, OCHOBBI PA3BUTUSA TEXHOJIOTMH, BaKHEWILEW COCTaBIISIIOLIEH
KYJbTYPHI,

pa3BUTHE HAy4YHOU JIOOO3HATENBHOCTH, WHTEpEca K HCCIEA0BATEIbCKOM
NEATEIbHOCTH;

S) hopMupoBaHuUs KyJAbTYPbI 310POBbsI U IMOLUMOHAJIBLHOIO 0JIATONOJTYyYHS:

OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHpE, BaXXKHOCTH TIpaBUJ OE30MACHOTO TMOBEACHUA HA
TpaHCIIOPTE, HAa JOpOrax, C OJJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBAaHHUEM B
JIOMAIIHUX YCIIOBUSIX;

chOpMHUPOBAHHOCTh HaBblka pedJeKCuu, TMpU3HAHHE CBOEro IIpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y IPyroro 4eIoBeKa;

6) TPy10BOT0 BOCTIUTAHMS

AKTUBHOE YYacTHE€ B PEIICHWU NPaKTHUUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTenbHON OpPraHMW3aIlid, TOPOJa, Kpasi) TEeXHOJOTHUYECKOW U COIMATbHON
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIE U (PU3NUECKUX 3HAHMIA,

MHTEPEC K MPAKTUUYECKOMY U3y4EeHHIO MPOo(deCcCrid, CBI3aHHBIX C (PUBHKOI;
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7) 3K0JIOTHY€CKOT0 BOCIIUTAHUS:

OpUEHTAlMsI Ha TpUMEHEHHEe (U3NYECKUX 3HAHUM A pelleHus 3aaad B
00JIaCTH OKpYKaroIeil cpe/ibl, IITAaHUPOBAHUS MTOCTYIKOB M OLIEHKU WX BO3MOXHBIX
HOCTIEICTBUI IS OKPYKAIOIIEH Cpe/ibl;

OCO3HaHHE TJIO0ATBHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM M MyTed Hx
peleHus;
8) ananTanum K U3MEHAIOIMMCS YCI0BHSAM COLMAJBHOM U MPUPOIHOI Cpelbl:
NOTPEOHOCT, BO B3aMMOJICHCTBHM TIPU BBIMIOJIHEHUU UCCICOBAHUM H

MPOEKTOB (PU3UUECKON HAMIPABICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSM JAPYTHX;
MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JesATEIbHOCTD;
noTpeOHOCTH B (hOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM yucie (GOpMYyTUPOBaTh UJIEH,

IIOHATHA, THIIOTC3bI O (1)I/I3I/I‘-ICCKI/IX 00BEKTaX U SABJICHUAX,
OCO3HAaHHUC I[G(l)I/II_[HTOB COOCTBEHHBIX 3HAHMI W KOMIICTCHTHOCTEH B 00JIaCcTH

bu3uKy;
IUIAHUPOBAHHUE CBOErO PAa3BUTHA B NPHOOPETEHHH HOBBIX (U3HYECKUX 3HAHMIA,
CTpPEMJICHHE aHAIM3UPOBATh U BBISIBISTH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U

HKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (DU3HUECKUX 3HAHMUIA;
OLIEHKA CBOMX JEUCTBHM C YYETOM BIHSHUSA HAa OKPYKAIOUIYI Cpeny,

BO3MOKHBIX T'JTOOQITBHBIX HOCJ'ICI[CTBI/Iﬁ .

METAITPEAMETHBIE PE3YJIbTATbBI
B pesynbraTe OCBO€HHMS MporpamMmbl Mo ()U3UKE HA YPOBHE OCHOBHOTO

oOmero  oOpa3oBaHus y oOyuaronierocs OynyT c(hOpMHPOBAHBI
MeTanpeIMETHbIE PEe3yNbTaThl, BKIIOYAIOLIUE I03HABATEIbHBIE YHUBEPCAJIbHBIC
yueOHble JEeMCTBHS, KOMMYHHUKATHBHbIE YHHUBEpCalbHbE Y4eOHBbIE JEHCTBUS,
pEryJIATUBHBIE YHUBEPCAIbHbICYUEOHbIE 1EHCTBUS.

Ilo3naBaTe/ibHBbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUSI
ba3oBble Jjoruyeckme 1eMCTBUSA:

® BBISIBIATH M XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKA OOBEKTOB
(sBEHMIT); yCTaHABIMBATh CYIIECTBEHHBIM TMpU3HAK KIaccuukaiuu,
OCHOBaHMsI /1711 0000IIIEHHS U CPAaBHEHUS,

® BBIBIIATh 3aKOHOMEPHOCTH W MPOTHBOPEUHS B pacCMaTpUBAaEMBIX (DaKTax,
JAHHBIXU HAOTIOJCHUSX, OTHOCSIINXCS K (DU3UYECKUM SIBIICHUSIM;

® BBISBIATh NPUYWHHO-CIICJICTBEHHBIE CBSI3W TPU U3YyYEHUU (PU3NUECKHUX
SIBJICHWHA W TIPOIIECCOB, JICJIaTh BBHIBOABI C MCIOJb30BAHUEM JICTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHUH, BBIABUTATh THIIOTE3bI O B3aMMOCBSI3SIX
(bU3UYECKUX BEJIMYHUH;

® CaMOCTOSITENIbHO BBHIOMPATH CIIOCOO perieHus: yueOHoi (u3ndeckon 3aaaun
(cpaBHEHME  HECKOJBKMX BapMaHTOB pelleHus, BbIOOp  Haumbojee
MOIXOJISIIIIETO ¢ Y4ETOMCAMOCTOSITENIEHO BBIJICJICHHBIX KPUTEPHUEB).
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ba3oBble ucciaenoBare/ibCKue 1eHCTBUSA:
® JHCIOJB30BaTh BOMPOCH! KaK MCCIIEIOBATEIILCKHI HHCTPYMEHT MIO3HAHNUS,
® TPOBOJAUTH TIO  CAMOCTOSTETLHO  COCTaBJICHHOMY  IUIaHY  OIIBIT,
HECJIOKHBI  (pU3MYeCKHWid  IKCIIEPUMEHT, HEOONbIIOe HCCIICIOBAHHE
(GU3UYECKOTO SBIICHUS, OIEHWBATh HA MPUMEHHUMOCTh U JOCTOBEPHOCTH
uHGOPMAIIHIO, TTOTYICHHYIO B X0JI€ UCCIICOBAHUS WIIH SKCIICPUMEHTA;
® CaMOCTOSTENbHO (OPMYIHUPOBATH OOOOIIEHUS W BHIBOJBI MO pe3yJbTaTam
MIPOBENEHHOTO HAOIIOACHUS, OTIBITA, MCCIICIOBAHNUS,
® TIPOTHO3UPOBATh BO3MOXKHOE  JajbHEWIIee  pa3BUTHE  (UBHUYECKUX
IIPOIIECCOB, & TAKXKE BBIIBUTATh MPEITIOIOKEHUS 00 WX Pa3BUTHH B HOBBIX
YCIIOBHUSIX W KOHTEKCTaXx.
Pabora ¢ undopmanueii:
® TMPUMEHATH pa3IWYHBIC METOMABI, HWHCTPYMEHTBHI W  3alpoChl TPH
MOWCKEe M OTOOpe HWH(pOpPMAIMA WIM JAaHHBIX C Y4ETOM TIPEII0KEHHOMN
y4eOHOM (hU3MYECKO 3a1a4H;
® aHAJU3UPOBATh, CUCTEMATHU3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTaBICHUS;
® CaMOCTOSITCIBHO  BBIOMpATh ONTHMaIbHYIO (HopMy  TpeACTaBICHUS
uHQOpMAIMU ¥ WIIIOCTPUPOBATh pelIacMble  3a7a4d  HECIOKHBIMU
CXeMaMmHu, lrarpaMmmamMu, HHOU rpaduKoi U UX KOMOMHAIIUSMHU.
KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE y4eOHbIE eiicTBHS:
® B X0/I¢ OOCYXICHHUS y4yeOHOTrO MaTepuala, pe3yJbTaToOB JabopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOU TEMbl H
BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha pEIICHUE 3aJauyd W MOJACpKaHUE
OaroxeIaTeIbHOCTH OOIICHUS;
® CONOCTABJIATh CBOM CYXJICHHSI C CY)KICHUSMH JPYTHX YYaCTHUKOB JIHAJIOTA,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;
® BBIPAXATh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTMCbMEHHBIX TEKCTaX;
e MyOJUYHO MPEJCTABIATH PE3YJNBTAThl BHITIOJHCHHOTO (PH3WYECKOTO OMBITA
(9KCTIepUMEHTA, UCCIIEIOBAHUS, TTPOCKTA);
® [IOHUMAaTh W WCITOJIH30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHIYyTBHON
pabOTHINIPH pEIICHUN KOHKPETHOHN (hM3UYECKOUN MPOOIEMBI;
® [IPUHUMATH IIEJTU COBMECTHOM JEATEIHLHOCTH, OPTaHU30BBIBAThH JECHCTBHS TI0
e JTOCTHKEHUIO: PaCIpeAeNATh POJId, 00CY AaTh MPOIECCHl M PE3yIbTaThI
COBMECTHOM pabOThI, 00001IIaTh MHSHHSI HECKOJIBKUX JIFO/ICH;
® BBHITIOJIHATH CBOIO YacTh pa0OTHI, JOCTUTAs KauyeCTBEHHOI'O PE3yybTaTa II0
CBOEMY HAIIPaBJICHUIO U KOOPJIUHUPYS CBOU JCHCTBUA C APYTUMH 4YJICHAMU
KOMaH/IbI;
® OIICHMBATh KAa4eCTBO CBOEr0 BKJAJa B OOIMUNA TPOIYKT MO KPHUTEPHUSM,

CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM yUaCTHUKAMHU B3aUMOJIEHCTBHUSI.
18



PerynsiTuBHbBIE YHHBepcajbHble Y4yeOHbIe NeiCTBHA

Camoopranusanus:

® BBUBISITH MPOOJEMBI B JKU3HEHHBIX M Y4EOHBIX  CHUTyalMsX,
TpeOyIOMMX AJIs peleHus: (GU3NIECKUX 3HaAHU;

® OpHEHTHPOBATBHCS B  PA3NMYHBIX NOAXOJAX  IPUHATHSA  PELICHUHN
(MHOUBUOYaIbHOE, NPUHATHE PELIEHUS B TPYIIE, NPUHATHE PpELICHUN
rpyIIoN);

® CaMOCTOSITENIbHO COCTaBIISATh AJIFOPUTM pPEIIECHUs (PU3NYECKON 3aJauM WU
IUIAaHa UCCIIEJIOBAHMUS C YYETOM HUMEIOUIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apTYMEHTUPOBATH IIPEAJIAracMble BAPUAHTHI PELICHUN;

e JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILECHUE.

CaMOKOHTPOJIb, 3MOIMOHATbHBII HHTEJJIEKT:

e JaBaTh aJCKBATHYIO OLEHKY CUTYallUH U MIpeaJiaraTh IUIaH €€ N3MEHEHNUS,

® OOBSCHATHP NPUYMHBI  JOCTHKEHUS  (HEOOCTHXKEHHS)  pe3yJbTaToOB
NEeSATEIbHOCTH, 1aBATh OLEHKY NPUOOPETEHHOMY OIIBITY;

® BHOCUTHb KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(U3MYECKOro  HCCIEJOBAaHUS WJIM [POEKTAa) HAa OCHOBE  HOBBIX
OOCTOATENBCTB, HM3MEHUBIIUXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIHUOOK,
BO3HUKIINX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM;

e CTaBuUTh ce0sf1 HA MECTO APYroro 4eloBeKa B XOJA€ CIOpa WM
JUCKYCCUM Ha HAyYHYIO TEMYy, NOHHMMaThb MOTHUBBI, HAMEPEHHUS U JIOTUKY
ApYyTOro;

® [pU3HaBaThb CBOE MPABO HAa OIIMOKY MPU peUIeHUH (QU3NYECKUX 3a7ad
WIM B YTBEPKIACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ ITPaBO IPYroro.

INPEAMETHBIE PE3YJIBTATBI

K konuy oOyyenuss B 7 Kjacce TpeIMETHbIE pe3yjibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMIUXCSI YMEHU:
UCIIOJIb30BaTh MOHATHS: (U3UYECKUE U XUMHUYECKHUE SBJICHUS, HAOIIOICHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAUHMIBI (U3UUYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIIecTBa (TBEPAOE, JKHUIAKOE, Tra3000pa3Hoe),
MEXaHMUYECKOE [IBIXKECHUE (PaBHOMEPHOE, HEPaAaBHOMEpPHOE, MPSIMOJIMHENHOE),
TpaeKTOpHsi, paBHOACHCTBYIOIass cuil, Aedopmarus (ympyras, IUtacTHYeckKas),
HEBECOMOCTbh, COOOIIAIOIINECS COCYBL;
pasnuyath sBieHus (Auddys3us, TEIUIOBOE IBMIKEHHWE YaCTHIl BEIIECTBA,
paBHOMEPHOE JBIKEHHE, HEPABHOMEPHOE JBIKCHUE, UHEPIIHS, B3aUMOJICHCTBUE
TEJI, PABHOBECUE TBEPIABIX TEJ C 3aKPEIUIEHHOW OCBKO BpAIIEHUS, IEpeaada
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JaBJIEHUs TBEPABIMU TEJIaMH, KUIKOCTAMU W Ta3aMu, aTMoc(epHoe aBlieHUE,
IJIaBaHUE TeJ, MPEBpalleHUsT MEXAaHWYECKOW »SHEpPruu) IO ONHCAHUIO UX
XapaKTEpHbIX CBOWCTB M HA OCHOBE OMNbBITOB, JEMOHCTPHUPYIOIIMX JIaHHOE
duznyeckoe sBICHUE;

pacno3HaBaTh MPOSIBICHUE N3YYEHHBIX (DU3UUYECKUX SIBJICHUN B OKPY’KAIOIIEM
MUpE, B TOM uyucjie (U3MYECKUE SBJICHUS B TMPUPOJIC: MPUMEPHI ABUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOU MIPUPO/JIE, NEUCTBUE CUJTBI TPEHUS B
OpUpPOJE W TEXHUKE, BIMSHUE aTMOC(HEpPHOTO JaBJIECHUS Ha >KUBOM OpraHuU3M,
IJIaBaHUE PHIO, PhIUArd B TEJie YEJIOBEKA, IPH 3TOM IEPEBOIAUTH MPAKTHYCCKYIO
3aauy B y4eOHYIO, BBIICIATH CYIIECTBCHHBIC CBOWCTBA (TIpU3HAKH) (PU3HUECKHUX
SIBJICHUU;

OMHCHIBATh M3YyYCHHBIC CBOWCTBA TeNl U (DM3UYECKUE SIBIICHUS, HUCIIOIB3YS
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CKOPOCTB, CPEIHSSI CKOpPOCTb, CHJa YIPYTOCTH, CHJIa TSHKECTH, BEC TEJa, CUJIA
TpeHUusl, AaBjeHUE (TBEPAOrO Tema, >KUJIKOCTH, Ta3a), BBITAIKUBAIOLIAS CHIIA,
MexaHu4ecKass pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIC3HOTO JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl M TOTEHIIMANIbHAS DHEPTUSI), IPU
OMKMCAHUM TPABUILHO TPaKTOBaTh (PU3UYECKUN CMBICT HUCMOJIb3YEMbIX BEJIUYUH,
ux O0OO3HAUCHUS U EIUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIBI,
CBSI3bIBAIONIUE JaHHYIO (PU3UUYECKYIO BEJIUYUHY C JPYTUMHU BEJIUYUHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEITNYNH;

XapakTepu30BaTh CBOMCTBA Tel, (PuU3NUecKue SBJICHUS U MPOLECCHI,
WCIIOJIb3Ys TIpaBUJIa CIIOKEHUSI CUi (BAOJb OJHOM TpsiMOii), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumesna, MpPaBWIO paBHOBeCHs phiuara (0OJ0Ka), «30J0TOE
MPaBUJI0» MEXAHUKH, 3aKOH COXPAHEHUSI MEXAaHUYECKOM SHEPIUH, IPHU 3TOM JaBaTh
CIIOBECHYI0O (OpPMYJNHMpPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSICHATh (PU3MYECKUE SIBJIICHHS, MPOIECCHl M CBOWCTBA TEJ, B TOM
Yucjl€ M B KOHTEKCTE€ CHUTYyallMil NPaKTHUKO-OPUEHTHPOBAHHOIO Xapakrepa:
BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBACHEHHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpor Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX SBIICHUM,
(bU3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacy€THbIe 3a1auu B 12 AeHCTBUS, UCIIONIB3YS 3aKOHBI U (POPMYJIBI,
CBs3BIBAIONINE (PU3NYECKUE BEJIWYMHBI: HAa OCHOBE aHajiu3a YCIOBUSA 3aJlauu
3aMUChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3MUECKHE BEIUYUHBI B (POPMYJIIBI U
MPOBOJIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOIUMBIC JJIs PEIICHUS
3aJ1a4, OIICHUBAThPEATUCTUYHOCTD TTOJTYYCHHOU (PU3NYECKON BETUINHBL

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh TMPU  [TOMOIIH
(GbU3MYeCKUX METOAOB, B OIKUCAHUM WCCIICAOBAaHUS BBIJCIATH IPOBEPSEMOE
NpeAnoyioxkenue (TUMNoTe3y), pasziuuyarb W HWHTEPHIPETUPOBATH IMOTYyUYECHHBIH
pe3yJbTaT, HaXOUTh OIMOKUB XOJI€ OIbITA, Je7aTh BHIBOJIBI TIO €70 PE3yiIbTaTaM;
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NPOBOAWTH  ONBITHI MO  HAOMIOAEHUIO  (U3MUECKUX  SIBICHUA WU
¢uznyeckux CBOWMCTB Tel: (OPMYyIUPOBATH MPOBEpsIiEMbIe MPEANOIOKEHNUS,
coOupaTh yCTaHOBKY U3 MPEIJIOKEHHOTO 000pYy10BaHUSs, 3aIIUCBHIBATh XOJ1 OIbITA U
(GbopMynTUpOBaTh BBHIBOJBI; BBIMOIHITH MPSAMbIE U3MEPEHHS PACCTOSIHUSI, BPEMEHHU,
Macchl Tena, 00béMa, CUIIbl U TEMIIEpPATypbl C MCIIOJIB30BAHUEM AHAJIOTOBBIX U
U pOBBIX MPHOOPOB, 3aMHCHIBATH TMOKa3aHUS MPUOOPOB € YUYETOM 3aJaHHOU
aOCOJIFOTHOM TOIPELUIHOCTH U3MEPEHUI;

IPOBOJIUTH HCCIIEJOBAHUE 3aBHCHUMOCTH OJHON (PU3NYECKOW BEIMYUHBI OT
JPYroil C UCHOJIB30BAHUEM NPSIMBIX U3MEPEHUIN (3aBUCUMOCTH MYTH PABHOMEPHO
JBUKYILIETOCS TeJla OT BPEMEHU JBWKECHMS T€Ja, CUJIbl TPEHUSI CKOJIBXKEHHUS OT
Beca Tela, KayecTBa OOpaOOTKH MOBEPXHOCTEW TEN W HE3aBUCHUMOCTH CHUJIBI
TPEHUsI OT IUIOLIAAM CONPUKOCHOBEHHUS TEN, CWJbl YNPYrOCTH OT YAJWHEHUS
IpPYKUHBI, BBITAJKUBAIOLIEH CHIBI OT 00BbEMa MOTrPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeNla, OT IIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJI0, YCIOBUI IJIaBaHUS TEJI, yCIOBUI paBHOBECHUS pbluara u
OJIOKOB, y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOTO HCCIENOBaHUS, COOMpATh
YCTAaHOBKY M  BBINOJHATH HM3MEPEHHs, CIeAyd MPEeIOKEHHOMY IUJIaHy,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B
BUJIE TPEJJIOKEHHBIX Ta0nHIl W rpaduKoB, J€IaTh BBIBOABI MO pe3yJbTaTaM
UCCJIEI0BAHNUS;

OPOBOJUTH KOCBEHHbIE W3MEPEHUs (PU3NYECKUX BEIMYUH (IUIOTHOCTH
BEILECTBA JKUJIKOCTU W TBEPAOrO Tella, CUja TPEHUS CKOJIbKEHHUS, J1aBJICHUE
BO3/yXa, BBITAJIKUBAIOIIAsl CUJIA, IEUCTBYIOIIAs HA MOTPYKEHHOE B AKHUIKOCTh TEJIO,
KO3(Q(PUIIMEHT  MOJE3HOr0  ACHCTBUSA  MPOCTBIX  MEXAHU3MOB),  CIEIys
NPEMJIOKEHHOW  MHCTPYKUMHU: TpPU  BBIIIOJIHEHWM  M3MEpPEHUH  coOMpath
HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCISATH 3HAUEHUE HCKOMOW BEJTMUMHBI;

coOJI0/1aTh MpaBWjia TEXHUKU O€30MACHOCTU MpU padoTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHITUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAOUIMECs  COCyIbl, OapoMeTrp, pblyar,
MOJIBUYKHBIA M HEMOJBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOM Ha MX OMUCAaHUs (B TOM YHCJE: MOJAIIUIHUKUA, YCTPOUCTBO
BOJONIPOBO/IA, TUAPABINYECKHUI Mpecc, MAHOMETP, BLICOTOMED, MOPIIHEBOM HAcOC,
apeoMeTp), UCTIONb3YsI 3HAHUSI O CBOMCTBAX (PU3NYECKUX ABJICHUN U HEOOXOAMMbIE
(bu3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MH(POPMAIIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJB30BaHusl (PU3MUECKUX 3HAHUU B MOBCEJHEBHOW >KM3HU ISl OOeCHedeHus
0e30MacHOCTH TMpH OOpallleHud ¢ NpuOOpaMH U TEXHUYECKHMMHU YCTpPOMCTBaMH,
COXpaHEHHUs 3J0pPOBbS U COOJIIOJIEHUS HOPM SKOJOTMYECKOTO TMOBEACHUS B
OKPYKarOIIEUCPELE;
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OCYILIECTBJIATh OTOOP HCTOYHHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHH C 3aJITaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE MUMEIOIIUXCS 3HAHUN
U OyTEM CpaBHEHUS PA3UYHBIX HWCTOYHUKOB BBIICIATH MHGOPMAIHIO, KOTOpas
SBJISIETCSI IPOTUBOPEUYNBOM MM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJHEHUH YYE€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (puU3NUecKoro cojepikaHus, CIPAaBOYHBIE MaTEpHAIIbl, PECYpPChl CETH
WNutepHer, BiaAeTh NpuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KPATKHWE MHUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HMCTOYHHKOB WH(MOpMAIUu (HU3UIECKOTO CONEPKaHUS, B TOM YHCIIC
myOJUYHO NeNaTh KpaTKue COOOIIEHUS O pe3yibTaTaX MPOCKTOB WM y4eOHBIX
WCCIICIOBAHUM, TPU 3TOM TIPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
amnmnapar Kypca (pU3MKu, COPOBOXK/IaTh BRICTYIUICHUE MPE3CHTAIINCH;

MPU  BBIMOJIHEHUU YYEOHBIX TIPOCKTOB M HCCIEIOBAHUM pacrpeiensiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJjadyaMu, CICIUTH 32
BBLITTOJIHCHUEM IIJIaHA JEHMCTBHMI, aJAeKBaTHO OIICHMBATH COOCTBEHHBLINM BKJIAJl B
JNESITENbHOCTh TPYIIIbL, BBICTPAUBATH KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
YUYUTHIBASI MHECHUE OKPYKAIOIIUX.

K xonmy oOyueHusi B 8 KJjacce mnpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Yy OOYHAIOIITUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUXKEHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHMSI BEIEeCTBAa, KPUCTAJUIMUECKHE U
amop(HBIe Tela, HACBHIIIEHHBII W HEHACHIIMICHHBIH Map, BIAKHOCTH BO3/yXa,
TEeMIlepaTypa, BHYTPEHHSS OHEPrus, TEIUIOBOW JIBUTATENb, DJIEMEHTAPHBIM
ANEKTPUUECKUIN 3apsijl, DJIEKTPUYECKOE TI0JIe, TMPOBOJHUKU U JIUIJICKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TIOJIe; pa3Iuvarh sBJICHUS (TEIMI0BOE
pacHIMpeHue W CXaTue, Tervlonepeaava, TEIIOBOE paBHOBECHE, CMadMBaHUE,
KAl pHBIC SIBIICHUS, UCTIApEHUE, KOHACHC Al TUTABJICHHUE, KPUCTAIUTH3AIUS
(oTBepaeBaHUE), KATIEHHUE, Terionepeaaya  (TErIONPOBOIHOCTh, KOHBEKITHS,
U3IIy4CHHE), OJJCKTpU3alus  TeJN, B3aUMOJACHCTBUE 3apsAloB,  JCHCTBUA
JNEKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aWMOJICHCTBME MAarHUTOB,
JIEUCTBUE MArHUTHOTO TOJS Ha TPOBOJHUK C TOKOM;

pacno3HaBaTh MPOSIBICHNE N3YUCHHBIX (DU3UYECKUX SIBJICHUHN B OKPYIKAIOIIEM
MUpE, B TOM YuCie PU3NUECKHE SIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
KaMWUISIPHBIC SBJICHHUS B MPUPOJIE, KPUCTAUIBI B mipupoje, uznydenune CouHIla,
3aMep3aHue BOJ0EMOB, MOPCKHE OpU3bl, 00pa3oBaHnE POCHI, TYMaHa, UHEsI, CHETa,
JIEKTPUUECKUE SBJIICHUS B arMmocdepe, SICKTPUUYECTBO KUBBIX OPTaHH3MOB,
MarHUTHOE ToJie 3eMJTd, Apeid MOI0COB, POJIb MATHUTHOTO TOJS ISl )KU3HU Ha
3emiie, TMOJSPHOE CHUSIHUE, TPU 3TOM TMEPEBOAUTH NPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACISTH CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX SIBICHHIM;

OMHCHIBATh M3YyUYCHHBIE CBOWCTBA TeNl U (DU3UYECKUE SIBIICHUS, HUCIIOIB3YS

22



(¢u3znyeckue BEIUMYMHBI (TEMIeEpaTypa, BHYTPEHHSS DJHEPIUs, KOJIUYECTBO
TEIUIOTHI, YACJIBbHAsl TEIUIOEMKOCTh BEIECTBA, yJEIbHAs TEIUIOTA IUIABIICHUS,
ylienabHas TeIIoTa NapooOpa3oBaHMs, yJeibHas TEIUIOTa CrOpaHusl TOIUIMBA,
KOA(Q(QUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOM  MAaIUMHBI, OTHOCUTEJIbHAA
BJIQXXHOCTh BO31YyXa, DJJIGKTPUYECKMM 3apsj, CHJIA TOKa, JJIEKTPHUYECKOE
HaIIpSDKEHUE, CONIPOTUBIICHNE IIPOBOJHUKA, YIEIBHOE CONPOTHUBIICHHE BEILECTBA,
paboTa M MOILIHOCTh DJEKTPUUECKOrO TOKa), MpH OMNHCAHUU IPABHIBHO
TPaKTOBaTh (PU3MUECKUM CMBICI HCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUS U
€IUHULBl (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYJIbl, CBSA3BIBAIOILNE JAHHYIO
(u3NYECKYI0 BEJIMYMHY C APYTMMHU BEJIMYMHAMM, CTPOUTH I'paUKH H3YyUEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOWCTBAa Tel, (U3NYECKUE SBJICHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOW TEOPUN CTPOEHUS
BEUIECTBA, NMPUHIUI CYNEPHO3ULUHN MOoJieH (Ha KaueCTBEHHOM YpOBHE), 3aKOH
COXpaHEHMs 3apsAna, 3akoH Oma g ywyacTka nenu, 3akoH Jxoymsa—JIeHna,
3aKOH COXPAHEHHUs 3HEPrUH, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
Y 3aIIACHIBATh €70 MAaTEMATHYECKOEBBIPAKECHUE;

OOBACHATH (PU3MYECKHE NPOLECChl W CBOWICTBA TeJl, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTyallUd NPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH
INPUYUHHO- CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHHUE U3 1—2 JTOrMYEeCKUX 1IaroB
c omopod Ha 1—2 H3yYEeHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, (PUINYECKHUX
3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemaTh pacy€THbIC 3a/1ayu B 2—3 NEHCTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYJIbI,
CBsI3bIBaIOLME (PU3MUECKHE BETUYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3ajadu
3alKMCBIBATh KPATKOE YCJIOBHUE, BBISBIATH HENOCTATOK JAHHBIX JUIS PELICHUS
3a/layd, BBIOMpPATh 3aKOHBI W (OpMyJbl, HeoOXoauWMble JUisl €€ pelIeHus,
IPOBOAUTH PACUETHI M CPABHUBATH [IOJIyU€HHOE 3HAU€HUE (PU3MUECKOIN BEITMUMHBI C
U3BECTHBIMU JIAHHBIMU;

pacno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MPU I[OMOIIH
(¢u3NYEeCKUX METOAOB, MHCIONb3ys ONHCAHWE MHCCIENOBAaHUS, BBLICIATH
IIPOBEPSAEMOE TPEAIIONOKEHNE, OLECHUBATh IPABWIBHOCTh MOPSIKA IPOBEACHUS
VICCJIEIOBAHMSL, ENIATH BBIBOJIBI,

IPOBOJUTH OMBITHI IO HAOMIOJIEHUIO (PU3MUECKUX SIBICHUN WM (PU3NYECKHUX
CBOMCTB TeN (KamuJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IIpollecca OCTBbIBAaHWS M HarpeBaHUs MpH
U3JIy4CHUM OT I[BE€Ta W3JIy4Yarolleu (moryomaroein) IIOBEPXHOCTH,
CKOPOCTb VCIIAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTU M IUIOMIAIHA €€
IIOBEPXHOCTH, JJIEKTPU3ALMUA TEI M B3aUMOACHCTBHUE DIJIEKTPUYECKHUX 3apsiioB,
B3aMMOJICHCTBUE IMIOCTOSIHHBIX MArHUTOB, BHU3yaju3alMs MAarHUTHBIX MOJIEH
NOCTOSIHHBIX MAarHuTOB, JEHCTBUS MAarHUTHOIO TIOJ HA MPOBOJHHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHWTA, CBOMCTBA DJIEKTPOABUTATEN IOCTOSHHOTO TOKA):
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bopMyaMpoBaTh MpPOBEpSieMble MPEIINOJIOKEHUSI, COOUMpaTh YCTAaHOBKY W3
IPEI0KEHHOTO 000PYI0BaHUSs, OMIMCHIBATH X0 OMBITA U (POPMYITHUPOBATHBHIBOIBI;

BBITIOJIHATDh TPSIMbIE U3MEPEHHUS TEeMIEPaTypbl, OTHOCUTEIHHONU BIKHOCTU

BO3/lyXa, CUJIbl TOKA, HAIPSHKEHUS C WCIOJb30BAHUEM AHAIIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIIMYWH, CPABHUBATH PE3YyJbTaThl U3MEPEHUN C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEITHOCTH;
MPOBOJNUTDH HCCIIEAOBAHNE 3aBUCUMOCTH OAHON (PU3UUECKON BETMYUHBI OT APYToit
C HUCIIOJNB30BAaHMEM TMPSIMBIX HU3MEPEHU  (3aBUCHMOCTh  CONPOTHBIICHUS
IPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJN IIONEPEYHOIO0 CEUEHUS M YIEIbHOIO
COMPOTHUBJICHUS BEUIECTBA MPOBOAHUKA, CHIIBI TOKA, MAYIIETO Yepe3 MPOBOJAHUK, OT
HalpsDKEHUsT  Ha  NPOBOJHHUKE,  MCCIEIOBAaHUME  IOCJIENOBATENBHOIO U
NapajyieIbHOTO  COEAMHEHUN MPOBOAHHUKOB): IUIAHMPOBATH  HMCCIIEIOBAHUE,
coOupaTh YCTAaHOBKY W BBITIOJIHITh U3MEPEHHUS, CIEAYs MPEII0KEHHOMY IUIaHY,
(buUKCHUpOBaTh PE3yIbTAThl MOJYYEHHON 3aBUCMMOCTU B BHJI€ TaOIUIl U TpauKoOB,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIICIOBAHUS;

MPOBOAWTh KOCBEHHBIE U3MEpPEHHs (Pu3uuecknx BenuyuH (yAenabHas
TEIJIOEMKOCTh BEIIECTBA, CONPOTHBIICHHE NPOBOAHMKA, paboTa W MOIIHOCTH
ANEKTPUYECKOr0 TOKA): TUIAHUPOBATH U3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl TpPEeAIOKCHHONM WHCTPYKUMH, W BBIYUCISATH 3HAYCHHE
BCITUIMHBL;

coOJI0/1aTh MpaBUia TEXHUKH OE30MACHOCTU MpU padoTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTEPHU30BaTh MIPUHITUIIBI ICUCTBUS N3YUCHHBIX TPUOOPOB U TEXHUIECCKUX
YCTPOMCTB C ONOPOM HAa UX OMUCAHUS (B TOM YHUCJE: CUCTEMA OTOILJICHUS IOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUHK DIICKTPUUECCKON
DHEPrUH, AIIEKTPOOCBETUTENBHBIE MPUOOPHI, HATPEBATEIBHBIC AIIEKTPONPUOOPHI
(IpUMepBI), NEKTPUUECKHUE MPETOXPAHUTENN, JICKTPOMArHUT, SJIEKTPOIBUTATEIh
IOCTOSTHHOTO TOKa), MCIOJb3ysd 3HAaHUS O CBOMCTBax (DM3MUYECKUX SBJIICHUH U
HE00X0auMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOMCTBA U  U3MEPUTEIbHbBIE
npubOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETp, TUTPOMETp, JABUTaTelIb BHYTPEHHEr0  CropaHus,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUYECKMX LIered ¢
MOCJICIOBATEIbHBIM W TApaJJICIbHBIM  COCIMHEHHEM D3JIEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYEHHUSI 3JIEMEHTOB 3JIEKTPHUUECKHX LIeTICH;

MPUBOJANTH MPUMEPHI (HAXOAUTHh MH(POPMAIIUIO O MPUMEpax) MPaKTUIECKOTO
UCIONB30BaHusl (PU3MUECKUX 3HAHWU B MOBCEJHEBHOW >KM3HU ISl OOeCHedeHus
0e30macHOCTH TIpU OOpaIIeHWyd ¢ TpUOOpaMH W TEXHHUUYECKUMH YCTPONCTBAMHU,
COXpaHEHHUSI 3/I0pOBbS M COOJIOAECHUS HOPM JKOJOIMYECKOrO TMOBEICHUS B
OKPYXKaroIlIeH Cpene;

OCYIIECTBJIATh  TMOUCK  HWHpOpMaMUU  (PU3UUECKOTO  COJEpKAHHUS B
HuTepHeTe, HA OCHOBE UMEIOIINXCS 3HAHUN U MMyTEM CPaBHEHUS TOTIOJTHUTEIBHBIX
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HMCTOYHUKOB BBIACIATh MH(POpMAIMIO, KOTOpas SIBISETCS MPOTUBOPEUYMBOM WIIH
MOXET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh TPH BBIMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (pu3MUecKoro cojepskaHus, CIPaBOYHBIC MaTEpHAIIbl, PECYpPChl CETH
WNHTepHer, BiaaeTh MNpuéMaMy KOHCIEKTUPOBAHHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBbIC TMCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHHS,
0000611251 “HOOPMALIUIO U3 HECKOJBKUX UCTOYHUKOB (PU3UYECKOTO COJACP)KAHMS, B
TOM  4Yucjae NyOJUYHO  TPEACTaBIATh  PE3yJbTaThl  MPOEKTHOM WM
HCCJICIOBATENIbCKOM JIESITEIbHOCTH, IIPU TOM IPaMOTHO UCTIOJIb30BaTh U3YYEHHBIN
NMOHATUMHBIM  ammapaT  Kypca  (U3UKH,  CONPOBOXKJIATh  BBICTYIUICHUE
MIPE3CHTAIUEN;

IpU  BBIMIOJHEHUM YYCOHBIX IIPOCKTOB U MCCICAOBAaHUN (HU3MUSCKHUX
MPOIIECCOB  paclpelieNiaTh O0S3aHHOCTM B TpyHIe B COOTBETCTBHH €
MMOCTABJICHHBIMU 3aJlayaMd, CJCAUTh 3a BBIIIOJHCHUEM IUIaHa JCUCTBUM U
KOPPEKTHPOBATh €ro, aJleKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAQJ B JACATEILHOCTD
TPYIIIbI, BBICTPAaUBAaTh KOMMYHHUKATUBHOE B3aUMOICHUCTBUE, IPOSIBIISIE TOTOBHOCTD
paspenaTh KOHMIUKTHI.

K xoHny oOydeHusi B 9 KkJjacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMHUPOBAHHOCTH y O0YHAIOIIUXCSI YMEHUI:

UCITIOJIB30BATh MOHATHUSA: CUCTEMA OTCUETA, MaTepualbHas TOUKa, TPACKTOPHS,
OTHOCUTENIBHOCTh ~ MEXaHWYEeCKOro  ABWXKEHMs, jaedopmanus  (ympyrad,
IUTACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO, UEHTP TAKECTH TBEPAOTO
Tejla, paBHOBECHE, MEXaHUYECKUEe KoJeOaHHUs W BOJHBI, 3BYK, HMH(]pa3ByK H
YJIBTPA3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaja IEKTPOMAarHUTHBIX BOJIH, CBET,
OJM30PYKOCTh U J1aJIbHO30PKOCTh, CHEKTPbl UCIYCKAHUS U MOTJIOLICHUs, anbda-,
OeTa- 1 raMMa-u3JIy4eHUs], U30TOIbI, sII€pHAs SHEPTETHUKA;

pa3nuuaTh SBJIECHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJMHENHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE NIBH)KEHHE, CBOOOJHOE MaJIEHUE
T€JI, PABHOMEPHOE JBM)XEHHUE IO OKPY>KHOCTH, B3aUMOJCHCTBUE TEN, PEAKTUBHOE
JBUKEHHE, KojeOaTenbHOe ABIKEHUE (3aTyXaloU[ie U BhIHYKIEHHbIE KoJeOaHus),
pe30HaHC, BOJHOBOE  JIB)KEHHE, OTpPaKEHUE  3BYKa, IMPSIMOJMHENHHOE
pacnpoCTpaHEHUE, OTPAKEHUE M IIPEJIOMJIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTPa)KEHUE CBETA, Pa3JI0KEHUE OEJIOT0 CBETAa B CIIEKTP U CJIOKEHUE CHEKTPAJIbHBIX
I[BETOB, JUCIEPCHs CBETa, €CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYATOro CHEKTpa HU3JIY4YEHHs) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SABJICHHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SIBJICHUN B OKPY>KAIOIEM
mupe (B TOM uucie (QU3MUYECKUe SBJICHHUS B MPUPOJE: NPUIMBBL U OTJIUBBHI,

JABHMKCHHUEC IIJIAHCT Conaeunoi CUCTECMbI, PCAKTHUBHOC JIBHXCHHUC JKHBBIX
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OpraHU3MOB, BOCHPUITHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 9X0, I[BE€Ta TeJI, ONTHUYECKUE SIBICHUS B IPUPOJIE, OMOIOTHIECKOE
JNEUCTBUE BUIUMOTO, YIBTPAQHUOJIETOBOTO M PEHTTEHOBCKOTO H3JIy4YCHUH,
€CTECTBEHHBI PaJMOAaKTUBHBIM (OH, KOCMHYECKHE JIy4Yd, pPaJdO0aKTUBHOE
U3ITy4eHHE TPUPOJIHBIX MHUHEPAJOB, NIEUCTBHE PAAMOAKTUBHBIX H3IyYEeHUU Ha
OpraHu3M 4YeJOBEKa), MPU ITOM MEPEBOAUTH MPAKTHUYECKYIO 3aja4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) PU3NUECKUX SBICHUI;

OMKCHIBATh M3yUYEHHbIE CBOMCTBA TeN M (DU3UYECKUE SIBIICHUS, UCIIOIb3YS
dusznyeckue BeNMWYMHBI (CPeAHSsI W MTHOBEHHass CKOpPOCTh Tela TMpHU
HEPaBHOMEPHOM JIBUJKEHHUH, YCKOPEHHE, IIEPEMEILEHUE, TyTh, YIJIOBas CKOPOCTH,
CWJIa TPEeHHs, CUJia YIPYTrOCTH, CUJia TSXKECTH, YCKOPEHUE CBOOOAHOTO MajeHUs,
BEC Tela, UMITyJIbC TE€Ja, UMIYJbC CHJIbI, MEXaHMYECKas padoTa W MOIIHOCTD,
NOTEHUUANbHASI JHEPIus Tela, MOJHATOIO HajJ IOBEPXHOCTHIO  3EMIIH,
NOTEHIMATIbHAST JHEPTUs CXKATOW TNPYKHUHBI, KUHETHYECKas HHEPTHs, IOJHas
MEXaHUYeCKasl PHEPrus, NEPUOJ U YacToTa KoJieOaHUH, AJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTellb MPEJIOMIICHUS CpElbl), IpU
ONMCAaHUU TPABUIBHO TPAKTOBATh (PH3UUYECKUI CMBICT HCIIOJIB3YEMBIX BEJIHYMH,
o0O3HAaueHUsT W EAUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh  (QOPMYIIHI,
CBS3BIBAIOLIUE JTAHHYIO (DU3UYECKYIO BETUYUHY C IPYTUMH BEJIMYMHAMU, CTPOUTH
rpaduky U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH,

XapaKkTepu30BaTh CBOWCTBAa Tei, (U3NYECKUE SIBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHWJI, MPUHLMI OTHOCUTENbHOCTH ['anmuies, 3axkoHbl HproTOHA,
3aKOH COXPAaHEHMSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsSA0BOTO U MAcCCOBOIO YHUCEN MPH SIACPHBIX PEAKUHUAX, PU I3TOM
JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHAa M 3allMCHIBATh €r0 MAaTeMaTHYECKOe
BBIPKEHUE;

OOBACHATH (PU3MYECKHE NPOLECChl M CBOMICTBA TEJl, B TOM 4YHUCJIE U B
KOHTEKCT€ CHUTyalluii TPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBHISBIATH
IPUYUHHO- CJIEJACTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX I11aroB
C omopod Ha 2—3 HM3yYEHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, (PUINYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemaTth pacu€THble 3a7auu (OMUpPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYIIBI, CBSA3BIBAtONINE (PU3UUECKUE BETMYMHBI: HA OCHOBE
aHaNHM3a yCIIOBUS 3a/layyl 3aliChIBaTh KPATKOE YCIIOBUE, BHISBIISATH HEIOCTAIOIIHE
WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
peuieHusi, MNpPOBOAUTH pPacdy€Tbl M OIEHUBATH PEATMCTUYHOCTh MMOJIYYEHHOTO
3HaUYCHUS (PU3NIECCKONBEITUINHBL;

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MPU [OMOIIH
bu3MYeCKuX METOJIOB, MCHOJb3ys ONHCAHUE  HCCIEAOBAHUS,  BBIJEIAThH

IMPOBEPACMOC IPCAITIOIOKCHUC, OLUCHMBATL IIPABUIIBHOCTL IOPSAAKA IIPOBCACHUA
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WCCJICIOBAHMUSI, JIETIaTh BBIBOJbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOMIOACHUN U
OTIBITOB;

IIPOBOJUTH OMBITHI IO HAOMIOJIEHUIO (U3UUECKUX SIBICHUN WM (PU3NYECKHUX
CBOMCTB TeJ (M3ydyeHre BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHHs YHEPTUH,
3aBUCUMOCTh TEepHo/a KOJeOaHW TMPYKUHHOTO MasTHHKAa OT MacChl rpy3a H
HKECTKOCTU TPYKUHBI W HE3aBUCHUMOCTh OT AaMIUIMTYAbl MalbIX KoJeOaHUi,
NPSIMOJIMHEMHOE PaclpOCTPAHEHUE CBETa, Pa3sIOKEHHE OeNoro CBeTa B CIEKTD,
M3YYCHUE CBOWCTB HM300pa)K€HUS B IUIOCKOM 3€pKaJie W CBOWCTB H300paKCHUS
npeaMeTa B coOuparomield JuH3e, HAONMI0OJIeHHWE CIUIOMIHBIX M JIMHEWYaThIX
CHEKTPOB H3JIYYCHHS): CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO
Habopa 000pyI0BaHMs, OMUCHIBAThH XOJ OIBITA U €T0 Pe3yIbTaThl, POPMYIHPOBATH
BBIBOJIBL;

MPOBOJIUTH TP HEOOXOIWMOCTH CEPHI0 TPSIMBIX H3MEPEHUH, OMpenesisa
CpellHee 3HAaYeHUE M3MepseMOM BeIMYMHBI (POKYCHOE paccTosiHhe coOuparomen
JIMH3BI),000CHOBBIBATH BEIOOP crioco0a n3mMepeHus (U3MEepUTEIbLHOIO Mpudopa);

MPOBOJIUTh  WCCIICIOBAHUE  3aBUCUMOCTEH  (U3MYECKMX  BEIMYUH C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBHCHUMOCTh TYTH OT BPEMEHH TIpHU
PaBHOYCKOPEHHOM JIBIDKEHHHM 0€3 HauyajdbHOM CKOPOCTH, IMepuojaa KojaeOaHuit
MaTEMaTHYECKOTO0 MAasTHHKA OT JIJIMHBI HHUTH, 3aBUCHMOCTH YIJIa OTPaXEHUS
CBETa OT yria MaJCHHWS W yIJa IPEIOMJICHHUS OT yria MaJCHHs): TUIAHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTaThl
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUJE TaOmull U rpaduKoB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHMH (CPEIHSISI CKOPOCTh
U YCKOPEHHE Tela MPU PAaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOJIHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIPPUIMEHT  TPEHUS  CKOJIbKEHUS,
MEXaHMuYecKas paboTa W MOIIHOCTh, YacToTa H TEPHOJ  KoJieOaHMA
MaTEMaTU4YeCKOT0 W TPYKWHHOTO MAasSTHHKOB, ONTHYECKAas CHIa COOMparoIien
JUH3bI,  PAJAMOAKTHBHBIA  (POH):  TUIAHUPOBATH  HU3MEPEHHs,  COOUpPAThH
AKCIIEPUMEHTAILHYIO YCTAaHOBKY M BBITIOJNHATH H3MEPEHUS, CICIYs PEIIOKCHHON
WHCTPYKIIUH, BBIUUCISATH 3HAYCHHE BEIMYMHBI U aHAJIM3UPOBATh MOJIYYCHHBIC
pEe3yJIbTaThl C YYETOM 33JJaHHOU NOTPEIIHOCTH U3MEPEHUM;

coOI0/IaTh MpaBWia TEXHUKH OE30MacCHOCTH MpU padboTe ¢ J1abopaTOpHBIM
o00opy/1I0BaHUEM;

pasnuyaTh OCHOBHBIE TPU3HAKA MW3YYCHHBIX (UBHUECKHX MOJICIICH:
MaTepuajibHas TOuka, a0COIOTHO TBEPJIOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, JIyY,
TOHKas JINH3a, TJIaHEeTapHAas MOJICIh aTOMa, HYKJIOHHAs MOJIC]Ib aTOMHOTO S/1pa;

XapaKTEPHU30BaTh MPUHITUIIBI ICHCTBUS U3YUCHHBIX TPUOOPOB U TEXHUIECCKUX
YCTPOMCTB C OINMOPOM HAa WX ONMUCaHUs (B TOM 4YHCJE: CIUIOMETD, IaTYUKH
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHS, pakKeTa, 3XO0JIOT, OYKH, IEPHUCKOII,
doToarnmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKON,  JO3UMETp,  Kamepa
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Bunscona), UCIIOJIB3YsI 3HaHUS O CBOMCTBaxX (U3NYECKUX SIBICHUU MU
HE0O0X0ouMbIe GU3UUYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKM H3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB IpHU
pelIeHnn y4eOHO-NIPaKTUYECKUX 3aJay, ONTHYECKHUE CXEMbl ISl IOCTPOCHMS
N300paKEHUIB MJIOCKOM 3€pKajie M COOMPAIOLIEH JINH3E;

MPUBOIUTH MPUMEPHI (HAXOAUTh UH(POPMAIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEJHEBHOW JKM3HU JUIsl OOecredeHus
Oe3omacHoCTH Tpu OOpallieHuu ¢ MpuOOpaMu M TEXHMYECKHMHU YCTPOWCTBAMH,
COXpaHEHMsI 370pPOBbS M COOJIFOJICHHS HOPM 3KOJOTHYECKOrO ITOBEJACHUS B
OKpYyXKarolencpeae;

OCYIIECTBISATh MOUCK MHGOpMaIuu pU3NYecKoro coaepxanus B MlHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYs TIOUCKOBBIN 3alpoC, HAXOAUTh IyTH ONpPEIEIICHUs
JIOCTOBEPHOCTH TMOJYyYE€HHONM HWH(OpPMAIMM Ha OCHOBE HMEIOIIUXCSA 3HAHUN H
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIOJb30BaTh IPHU BBIIOJHEHUN YYEOHBIX 33JaHUNA HAy4HO-NOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUA, CIIPABOYHBIE MATEpPUANIbl, PECYPCHI CETH
WnTepHer, BnageTh NpuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MIpeoOpa3oBaHuUs
uH(pOpMaIlMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;

CO37aBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIE COOOUIEHUS HAa OCHOBE
MH(GOpPMaIlMU U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COJAEPIKAHUA, MyOIUYHO
IPEICTABISATh PE3YJIbTATHI MPOEKTHOMN WM UCCIIEN0BATEIbCKOMN AESITEIbHOCTH, PU
3TOM T'PaMOTHO MCIIOJb30BAaTh HM3YYEHHBIM ITOHATUMHBIA AaIapar HU3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUICHHE TMpEe3eHTaluel ¢ y4yéToMm
0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.

28



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No HaumenoBanue KommaectBo | IIporpammuoe coaepxkanrie |  OCHOBHBIE BUBI IEATEIIBHOCTH 00yYaOIIUXCS
n/m pa3ziesioB U TEM 4acoB

y4eOHOT0 MpeMeTa

Paznen 1. ®usuka u ee poJib

B NO3HAHUM OKPY:Ka0UIero Mupa

BeJIMYUH. PU3nyecKue
npubopsl. [lorpemnocts
U3MEpECHUH
MexnaynapoaHasi cucrema
€IMHUII

1.1 | ®usuka—Hayka 2 ®duznka — HayKa o pupojie. | BrisiBieHue paznuuunii Mexay pU3nyecKkuMu u
O MPUPOJIE SIBreHus npuUpOIbL. XUMUYECKUMHU MPEBPAIICHUSIMHU.
Pu3nyYeCKUe SIBJICHUS: Pacno3naBanue u knaccudukarus GU3NIECKUX
MEXaHUYECKUE, TEIUIOBbIC, | SIBIICHUI: MEXaHUYECKUX, TETIOBBIX,
3JIEKTPUYECKUE, AIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHBIE, CBETOBBIE, Habmronenue u onucanue Gu3n4ecKux sBICHUM
3BYKOBBIC
1.2 | ®uznueckue 2 Ddusnyeckre BeIUUNHEIL. OnpeneneHue 1EeHbI JTCHUS Kb
BEJINYUHBI N3mepenue puznueckux U3MEPUTEIHLHOTO TpUdOpa.

N3mepenne TMHENHBIX pa3MepPOB TEN U

IPOMEKYTKOB BPEMEHH C YYETOM NOTPEIIHOCTEN.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TENA.
N3mepenne temneparypsl Ipy HOMOIIU
YKUJIKOCTHOTO TEPMOMETpA U AaTUMKA
TeMIEpaTyphbl.

BrImniosiHEHHE TBOPUYECKUX 3aJaHUM 110 TTIOUCKY
CIOCOO0B U3MEPEHUSI HEKOTOPHIX (PU3UUECKUX
XapaKTEPUCTHUK, HAIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUM, MAJTBIX
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IpOoMeXyTKOB BpeMmeHu. O0cyxieHue
peajiaraéMpIx ciocoOoB

1.3. | EcrecTBEeHHO- 2 Kak ¢u3uka u npyrue BriaBrkeHre ToTe3, 00bACHIIOIMX TPOCTHIE
HAy4YHBIA METO]I €CTECTBEHHBIE HAYKH SIBJICHUSI, HAIIpUMED:
NO3HAHUSA M3Yy4aroT IPUPOLY. — [IOYEMY OCTaHABIMBAETCA JBUKYILEEC
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAIBHON ITIOBEPXHOCTH TEIO;
METOJI TO3HAHUS: — IIOYEMY B JKapKYIO [TIOTOZly B CBETIION OJEKAEC
HaOJII0/IeHNEe, TIOCTAaHOBKA | MIpOXJIagHel, yem B TéMHOM. [Ipennoxenue
Hay4YHOTO BOIIPOCA, CIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUOKCHUE TUIIOTES, [IpoBeaenue ncciie0BaHus 10 MPOBEPKE KAKOW-
AKCIIEPUMEHT 10 TPOBEPKE | IMOO TMIOTE3BI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTeiux Moaene puandeckux
HAO0JII01aEMOT0 SIBJICHUSA. SIBJICHHM (B BHJIE PUCYHKOB UJTU CXEM ), HAITPUMED
Onucanue pu3NUecKuX NaJICHUE MTPEAMETA; MPSIMOJINHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEHUE CBETa
Moeen
Hroro no pazgeny 6
Paznen 2. [lepBoHauyajibHbIE CBeCHUS 0 CTPOEHUM BellleCTBA
2.1 | CtpoeHnue BeniecTBa 1 CrpoeHue BellecTna: HaGnronenue u nHTEpIpeTaliyst OMbITOB,

aTOMBI U MOJICKYJIbI, KX
pazmepsl. OMnbITHI,
JTIOKa3bIBAIOIIIHE
JTUCKPETHOE CTPOCHHE
BEILIECTBA

CBUCTEIHCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOTb30BaHueM (poTorpaduii, MOITyICHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
nabopaTtopHas pabota mo teme: «OreHka
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JaMeTpa aToMa METOJIOM PSIOB
(c ucrionp3oBaHueM (oTorpaduii).
Onpenenenre pa3MepoB MAJIBIX TEN

2.2 | JIBuxxeHue u
B3aUMOJICHCTBUE
YacTHI] BEIICCTBA

JIBU>KEHHE YaCTHII
BemiecTBa. CBs3b CKOPOCTH
JIBUKCHUS YaCTHUIL

C TEMIIEpaTypou.
bpoyHOBCKOE nBUXKEHNE,
muddysus.
B3aumoneiicTBue yacTuil
BEIIECTBA: IPUTSHKCHUE U
OTTaAJIKUBAaHHUE

Habmronenue u 00bsicHeHHE OPOYHOBCKOTO
JBUKCHUS U ABIICHUS TUPPY3HUH.

[IpoBenenrie 1 00BICHEHHUE OTBITOB

10 HAaOJIIOJCHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenue u 0OBICHEHHUE OIBITOB TIO
0OHApYKEHHUIO CHJT MOJIEKYJIIPHOTO TTPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHsie
COCTOSIHUSI BEILIECTBA

ArperatHbi€ COCTOSIHUSA
BEILIECTBA: CTPOEHUE ra30B,
KUJIKOCTEU U TBEPABIX
(KpUCTAILITUYECKUX ) TEN.
BzanmocBs3zp MexIy
CBOMCTBaMH BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbiX COCTOSAHUN
BOJIbI

Onucanue (¢ UCHOJIB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3Iu4Mii B CTPOCHHUH T'a30B,
JKUIKOCTEU U TBEPBIX TEII.

OO0BscHEeHHE MAJION CXKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OOIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKY4€CTH >KUJIKOCTH.

[IpoBenieHrEe ONBITOB, JOKA3BIBAIOIINUX, YTO

B TBEPJIOM COCTOSTHUYM BOJIbI YACTUIIBI HAXOASATCS
B CpeHEM JajbIle APYT OT Apyra (IIIOTHOCTh
MEHBIIIE), YEM B KUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
O0COOCHHOCTSIMU arperaTHbIX COCTOSIHUHN BObI U
CYyILIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — Guomnorus, reorpadus)

Hroro no pazneny
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Pa3nen 3. J/IBu:keHue U B3auMoAelicTBHE TeJl

3.1 | Mexanuueckoe 4 Mexanuueckoe 1BkeHue. | MccienoBanue paBHOMEPHOTO JIBHXKEHHUS,
JBUKEHUE PaBHOMEpHOE 1 ompeJielIeHUE ero MPU3HaKOoB.
HepaBHOMepHOe nBrxkeHue. | HaOnroneHne HepaBHOMEPHOTO ABMKEHUS U
Cxkopoctb. Cpensss ompeJieleHUe ero OTINYUN OT PAaBHOMEPHOTO
CKOpPOCTbH MPHU JIBUKCHHUSL.
HEPABHOMEPHOM Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
IBWKEHUHU. PacuéT myTv U | ABMKEHHUS (LLIAPHKA B XKUJKOCTH, MOJEIIH
BPEMEHU JBUKEHUS AJIEKTPUYECKOTO aBTOMOOWIIS U T.1.).
Onpenenenue cpeiHell CKOPOCTU CKOIbKEHUS
OpycKka UK IIapyKa 1Mo HAKJIOHHOM IIOCKOCTH
Pemenwne 3agau Ha onpeieieHne MyTH, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOTO JIBUKCHHS.
Ananu3 rpa@uKoB 3aBUCIMOCTH IYTH B CKOPOCTH
OT BpEMEHH
3.2 | Muepuus, macca, 5 SABneHne nHEPLUU. 3aKOH OObsicHEeHNE U TIPOTHO3UPOBAHKE SIBJICHUI,

IINIOTHOCTB

nHepuuu. Bzanmopencteue
TeJI KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTHU TEJIA.
IImoTHOCTH BemiecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eMHHIIE 00BEMA
BeIlleCTBA

00yCIIOBJICHHBIX HHEPLIMEN, HAIPUMED, UTO
IIPOUCXOJUT ITPHU TOPMOKEHUHN WIIN PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO IIPEKPATUTH JBH)KEHUE HA BEJIOCUTIEAE
WJIM CAMOKATe U T. [I.

[IpoBeneHue u aHaau3 ONBITOB,
JNEMOHCTPUPYIOLINUX U3MEHEHUE CKOPOCTH
JNBH)KECHUS TEJa B PE3YyJIbTATE IEVCTBUS HA HETO
OPYTUX TEN.

Pemenue 3a1a4 Ha onpeneneHue MacCol TENA, €ro
00BbEMa 1 IIIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JTEMOHCTPUPYIONTNX 3aBUCUMOCTh U3MCHEHUS
CKOpPOCTH Te€Jia OT €r0 MacChl PU
B3auMozeiicTBuM Tei. M3MepeHne maccel Tena
Pa3IMYHBIMU CLIOCOOAMH.

Omnpenenenne TUIOTHOCTH TeJla B pe3yJIbTaTe
U3MEPEHUS €ro MacChl U 00BbEMA

3.3

Cumna. Buaper cun

14

Cuina kak xapakTepUCTHKa
B3aMMOJICUCTBHS TEJI.
Cuna ynpyrocTtu v 3aK0H
I'yka. 3mepeHne cubl

C IMTOMOIIBIO TMHAMOMETDA.
SIBiieHUE TATOTEHUS U CUJIA
TskecTH. Cua TSKECTH
Ha JPyTUX IUIAHETAaX.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIPaBJICHHBIX 10 OJTHOU
IPSMOM.
PaBHOpelCTBYIOIIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIbKEHHUSI U TPEHUE
1okos1. Tpenue B mpupoze
U TEXHUKE

N3yuyeHune B3auMOIEUCTBUS KaK IPUYUHBI
U3MEHEHUS CKOPOCTH TeJla WK €To 1ehopMalnu.
Onuncanue peaNbHBIX CUTYalln B3aUMOJIEVCTBUSA
TE€JI C TOMOIIBIO MOJENEHN, B KOTOPBIX BBOJUTCS
HOHATHE U U300paKEHUE CHUIIBI.

N3yuenune cunel ynpyroctu. Mccnenosanue
3aBUCUMOCTH CHJIbI YIPYTOCTH OT YAJIMHEHHUSI
PE3MHOBOTO IIHYpPA WU MPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYalHNi, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts mMsi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 CUTyaluii, CBI3aHHbIX C SIBJICHUEM
TATOTEHHS.

OObsicHeHNEe OPOUTATLHOTO ABUKEHUS TUTAHET

C UCIIOJIb30BaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
WUHEPLIVH.

I/ISMCpeHI/IG B€Ca TCjia C IOMOIIBIO JTUHAMOMETPA.

OO6ocHoOBaHKE 3TOTO CIOCO0a HU3MCPCHUSI.
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AHanus n MOJCINPOBAHUC ABJICHNA HCBCCOMOCTHU.

DKCHEPUMEHTAIBHOE MOJIyYEHHUE TTpaBuia
CJIOKEHHUSI CUJI, HAITPABJICHHBIX BAOJIb OJJHOU
npsamoil. OnpeiesieHue BETMYMHBI
PAaBHOJICMCTBYIOIICH CHIL.

N3ydeHne cuibl TPEHUS CKOJIBKEHUSI M CUITBI
TPEHHUS MTOKOSI.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS

OT CHJIbI IABJICHUS U CBOMCTB TPYIIUXCS
IIOBEPXHOCTEMN.

AHaIu3 IPakKTUYECKUX CUTYalMi, B KOTOPBIX
MPOSIBJISIETCS ICMCTBUE CUJIBI TPEHHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WU
yBeIn4YeHUs (KaTaHUE Ha JIbhKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MMOAIIMITHUKOB, IIJIABaHUE BOJIHBIX JKUBOTHBIX
u 1p.). Pemenne 3amau ¢ ucrnonab3oBaHUEM
dbopmyIt 11 pacu€Ta CHIIbI TSXKECTH, CUITbI
YIIPYTOCTH, CHJIBI TPCHUS

Hroro no pazneny
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Paznen 4. JlaBjieHne TBEPABIX TeJl, SKUAKOCTEH M ra30B

4.1

Hasnenue. Ilepemaua
JIaBJIEHUSI TBEPABIMU
TEJIAMU, KUJIKOCTAMU
Y razaMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBEJIUUCHHUS
naBJjieHUs. /[aBieHue rasa.
3aBUCUMOCTD JaBJICHUS
rasa otT oonéma,
TEMIIEPATYPHI.

AHaiu3 ¥ 00BACHCHUE ONIBITOB U MPAKTHYCCKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISETCS CUIIA
JaBIICHUSI.

O6ocHOBaHME CITIOCOOOB YMEHbBILICHUS U
YBEJIMUYCHHUSI JaBIICHUSI.

W3yueHue 3aBUCUMOCTH JTABJICHUS ra3a
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[Tepenadva naBieHHs
TBEPIABIMH TEJIAMH,
KUIKOCTSAMH U Ta3aMHU.
3akon [lackains

0T 00BbEMa U TeMIepaTyphl.

N3ydenne ocoOEHHOCTEM nepeaun JaBIeHUS
TBEPABIMU TEJIAMH, )KUAKOCTSIMHU U Ta3aMHU.
OO6ocHOBaHUE PE3yJbTATOB OINBITOB
O0COOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
KUIKOM U Ta3000pa3HOM COCTOSHUSX.
DKCepuMEHTAIbHOE JOKA3aTeIbCTBO 3aKOHA
[Tackans.

Pemenue 3a1a4 Ha pacy€T aBiaeHUs TBEPAOTO
Tena

4.2 | laBieHUE )KUIAKOCTH 3aBUCHUMOCTD JIABJICHUS HccnenoBanune 3aBUCUMOCTH JJABJICHUS KUAKOCTH
HKUJKOCTH OT TJTyOUHBI. OT ITyOUHBI TOTPYKEHUS U IIIOTHOCTH KUIKOCTH.
ITueBmaTnueckue Mamuael. | Habmonenue nu 00bICHEHHE THAPOCTATUIECKOTO
I'mppocraTnueckuii rapajokca Ha OCHOBe 3akoHa [lackass.
napajokc. CoobOmaronuecs | 3ydeHue coobmaronmxcs cocyaoB.
cocynel. I'mapaBanueckue | PerieHue 3ama4 Ha pacyéT JaBiIeHUs )KUAKOCTH.
MEXaHHU3MbI OObsicHeHnEe IPUHITUIA TCHCTBUS
TUPABINYECKOTO Mpecca, MHEBMATHYECKUX
MalIlHH.
AHanu3 1 00BbsICHEHNE IPAKTUICCKUX CUTYAIUH,
JEMOHCTPUPYIOUIUX MPOSBICHUE JaBJICHUS
XKUJKOCTH U 3aKkoHa [lackans, Harpumep
IIPOIIECCOB B OPTaHU3ME TMPU TITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe ATmocdepa 3emin u DKcnepruMeHTAIbHOE OOHApYKEHUE
JIaBJICHUE aTMoc(epHoe JaBieHuE. aTMOC(EpPHOro JaBJICHUS.

HpI/I‘{I/IHLI CymecCTBOBAHUA

Amnann3 1 00bSICHEHNE ONBITOB U IMPaKTHYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnsiT Toppuyerim.
N3mepenne armochepHoTO
JaBJICHUS. 3aBUCIMOCTh
aTMOC(EepHOTO TaBJICHUS
OT BBICOTHI HaJl yPOBHEM
mops. [TpuGopsr

JUTSL ©3MEPEHUS
aTMoc(epHOro JaBJICHUS

CUTyalluH, CBSI3aHHBIX C JICHCTBUEM
aTMOC(hEepHOTo JaBJICHUS.

OOBbscHEeHHE CYIIEeCTBOBAHUS aTMOC(EPHI
Ha 3eMJIe U HEKOTOPBIX IUTAHETaxX WK €€
OTCYTCTBHUS Ha APYTuX mjaaHerax u Jlyne.
OO0bsacHeHrEe U3MEHEHHSI TUIOTHOCTH aTMOC(hephl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JaBJICHUS OT BBICOTBHI.

Pemenue 3ana4 Ha pac4€T aTMoc(hepHOTro
JaBJICHMUSL.

N3ydenue ycTpoiicTBa bapomMeTpa-aHepou1a

4.4

JlericTBuE )XUJIKOCTU U
rasza Ha Iorpy>kKeHHOE
B HUX TEJIO

JlencTBUE )KUIKOCTH U rasa
Ha IOTPpyKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue ten.
BoznyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE JIEUCTBHUS
KUJKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OnpeneneHne BHITATKUBAIOUIEH CUIIbL,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KHUJKOCTb.

[IpoBenenue n 00CyXJI€HUE ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMa OTPYKEHHOM

B )KUJIKOCTh YaCTH T€Jla U OT MJIOTHOCTHU
AKUJKOCTH.

lIposepka nezasucumocmu gvimanxugarouel
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccol meud.

HccnenoBanue 3aBUCUMOCTH BECA TEJIA B BOJIE

OT 00BEMA MOTPYKEHHON B KHUJIKOCTh YaCTH TeJIa.
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Pewrenue 3a1a4y Ha IpUMEHEHUE 3aKOHA
Apxumena u yclIoBHs IIJIaBaHUS TEIL.
KoHcTpynpoBanue apeomerpa wim
KOHCTPYUPOBAHUE JIOJIKU U ONIPEEIICHUE €€
Irpy30II0ABEMHOCTI

Hroro no pazneny

20

Pa3znen S. PaGoTra 1 MOIIHOCTD. JHEPIrUs

5.1

Pabora 1 MomHOCTH

3

Mexannueckas padoTa.
MomiHocTh

DKCHEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKOMN pabOThI CUJTBI TSDKECTH

NpU NAJCHUU TeJla U CUJIbI TPSHUS

IIpY PABHOMEPHOM IEPEMEIICHUH Tea

110 TOPU30HTAIIBHOM MTOBEPXHOCTH.

Pacuér momHoCcTH, pa3BUBaEMON IIPU MOABEME
T10 JICCTHHUIIC.

Perenne 3ana4 Ha pacu€T MexaHM4YECKOM pabOThI
1 MOIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
pbIyar, 6JI0K, HaKJIOHHAs
IJIOCKOCTB. [IpaBuino
pPaBHOBECHS phlyara.
[IpumeHnenue npasuiia
paBHOBECHS pblyara

K 0J10Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
MPOCTHIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY M TEXHUKE

OnpeneneHre BRIMTPHIIIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha ITpUMEpE pbluara, NoJABUKHOTO U
HEIIOABM)KHOT'O OJIOKOB, HAKJIOHHOM IIOCKOCTH.
Uccnenosanue yciioBHsi paBHOBECHS pblUuara.
OGHapykeHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSIX,
HCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAK¥Ke

B KHBBIX OpraHu3Max.

DKCHEepUMEHTAIBbHOE JJOKA3aTeIhCTBO PABEHCTBA
paboT pu MPUMEHEHUU TTPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HaKTOHHON MJIOCKOCTH.
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Pemenune 3a1a4 Ha npuMeHeHUE TpaBuiIa
paBHOBecus peryara u Ha pacuér KII1/]

5.3 | Mexanuueckas 4 MexaHnudeckas SHEpIHUsl. DKCIEpUMEHTAIBHOE ONPEIETICHUE U3BMEHEHUS
HEPrus Kunernyeckas u KWHETUYECKOW U OTEHIIMAIbHON SHEPTUU TENa
MOTEHLUAaJIbHAs YHEPTHSI. IIPU €r0 CKaThIBAHWU 10 HAKIIOHHOW TJIOCKOCTH.
[IpeBparenue oguoro Buaa | PopMysIMpoBaHUE HA OCHOBE MCCIIEA0BAHUS
MEXaHU4YECKOM dHEepPTUn 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPTUH.
B Apyroil. 3akoH OO6cyxeHne rpaiul] TPUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPaHEHUs YHEPTHUH.
B MEXAHUKE Pemenue 3a1au ¢ UCIOIb30BAaHUEM 3aKOHA
COXPAHEHUS YHEPTUU
Hroro no paszaeiy 12
HUroroBoe noBTopeHue 1
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KUIIACC

Ne
/o

HaumenoBanue
pa3esioB U TeEM
y4eOHOro npeaMera

KommuectBo
4acoB

[IporpammHoOe conepkanue

OcHOBHBIC BHUABI ACATCIBHOCTH o6yqa101unxca

Pa3pgea 1. TensioBble AIBJIeHUA

1.1

TerioBeIie ITPOLCCChI

23

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBXKEHUS
yactull. BHyTpeHHss
sHeprusi. CrocoObl
M3MEHEHUS BHYTPEHHEN
SHEPruu: Terjonepeaaya u
COBEpIIIEHUE PAOOTHI.
Bune! Teronepenaun:
TEILTONPOBOIHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KonnvecTBo TennoTsL.

VY enbHas TENIOEMKOCTD
BewecTBa. TemnooOMeH u
TEIJIOBOE PaBHOBECHE.

YpaBHEHHE TEIIIOBOTO
Oaauca.
[InaBienne u

OTBEPAECBAaHHUE
KPUCTAUIMYECKUX BEIIECTB.
Y neapHas TeIruioTa
MJIaBJICHUS.

OO6ocHOBaHKE TTPABUII U3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMUHbIX CIOCOOOB U3MEPEHUSI U
IIKaJI TEMITEPATYPHI.

Habmronenne n o0bSICHEHNE OIBITOB,
JEMOHCTPUPYIONINX U3MEHEHNE BHYTPCHHEH
SHEPIuu Teja B pe3yJbTare TeIionepeadu u
pabOThI BHEIITHUX CHII.

Habmronenne n o0bICHEHHE OIBITOB,
00CYXKIeHHUE MPAKTUIECKUX

CUTYyallui, JEMOHCTPUPYIOIINX

pa3IMYHbIE BUBITEIUIONEPENAYN:
TETUIONPOBOIHOCTh, KOHBEKIIHIO,

U3IIyYEHUE.

UccnenoBanue sBieHus Te1000MeHa

IIPY CMEUIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
HaGnronenue ycraHOBIIEHUS TETIIIOBOTO
PaBHOBECHS MEXIY TOPAYEN U XOJIOIHOW BOAOM.
Ornpenenenue (M3MEpPEHNE) KOTUYECTBA
TEIJIOTHI, MTOJTYYEHHOTO BOJIOHN MPHU TEIUIO0OMEHE
C HarpeThIM METAJTMYECKUM IIUITUHIPOM.
Onpenenenne (MU3MEPEHUE) yIETBHON
TEIUIOEMKOCTH BEILIECTBA.
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[TapooGpazoBanue u
KoHJIeHcanus. Mcnapenue.
Kunenue. Y nenbnas
TEIJIOTa TapooOpa3oOBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHUTICHUS OT aTMOC(HEpPHOTO
JABIICHUSI.

BnaxunocTs Bo3yxa.
DHeprus TOIUIUBA.

VY nenpHas TemioTa
CrOpaHHsl.

[TpuHuuUIE paboTHI
TermIoBbIX ABurareneit KI1/]
TEIJIOBOTO JIBUTATEJIS.
TenioBble ABUTaTEIIN

U 3aIluTa

OKPYX arOIIEUCPEIbI.

3aKOH COXpaHEHUS U
MpeBpalleHUs] SHEPTUUB
TEITOBBIX MPOIECCaX

Pemenue 3a1a4, CBA3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI M TETUIOEMKOCTH

IPU TEIJIO0OMEHE.

AHaJIN3 CUTyallnid PAKTUYECKOTO
UCITI0JIb30BAHUS TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepUaiOB, HAIIPUMED, B LIENSIX
SHEProcOEpeKEHUS: TEILTON30ISLINS,
sHeprocOeperarore KpoIii,
TEPMOAKKYMYJISITOPBI U T. 1.

HabGnronenue siBieHuit ucnapenus u
KOHJICHCAIUH.

HccnenoBanue mpoiiecca ucrapeHus
PAa3IMYHBIX )KUIKOCTEM.

OObsicHEHUE SIBJICHUN UCTIApPEHUS U
KOHJICHCAIIUX Ha OCHOBE aTOMHO- MOJIEKYJIAPHOTO
YYECHHUS.

HaGntonenue u 00bsicHEHHE Mpoliecca KUIeHus,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPaTyPhI
KUTICHUSI OT JABJICHHUS.

Onpenenenue (M3MEpPEHNUE) OTHOCUTEIBLHOM
BJIQKHOCTH BO3JIyXa.

Habmronenue nporiecca riaBJICHHS
KPUCTAJUTMYECKOTO BEIIECTBA, HATIPUMED, JIb/A.
CpaBHEHHE MTPOIIECCOB TIIaBICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUEHUS

NP HAarpeBaHWU aMOP(HBIX Tell.
Onpenenenue (M3MEpEHKE) YAETbHON TEMIOThI
TUTaBIICHUS JIBJIA.
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OObscHEHUE SBICHU MIJIaBICHUS U
KPUCTAJIM3AllMM HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHHS.

Pemenue 3anay4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B IIPOLIECCAX
TEIUIONEepeaady IIPH IUIABICHUU U
KPUCTAJLIN3AL1HU, UCTTADEHUH U KOHACHCALIUH.
AHaJIN3 CUTyallMi NPAKTUYECKOTO PUMEHEHNUS
SIBJICHUY IIJIABJICHUS U KPUCTAIIIU3ALUHY,
HaIpuMep, MOIYyYEHNE CBEPXUUCTBIX
MaTepraJIOB, COJIEBas TPENIKA U JP.

Ananu3 paboThl U 00bSICHEHHE IPUHLIUIIA
JEUCTBUSA TEIJIOBOIO JBUTATEIIA.
Brrunciienre komuecTBa TEIIIOTHI,
BBIJIEIISIOIIETOCS ITPU CTOPAHUHN PA3JINYHBIX
BUI0B ToruimBa, u KIIJI nBurares.
OO6cyx1eHre 3KOJOTMUYECKUX MOCIEICTBUI
VICTIOJIb30BaHUs JBUTATEIC BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX U TUAPOIIICKTPOCTAHIIUI

Hroro no paszaeny

23
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Pa3znen 2. DiekTpuYecKkue 4 MATHUTHBIE SIBJI€HUSI

2.1 | DnekTpuyeckue
3apsbl.
3apspKeHHBIE Tella U
UX B3aUMO/JICHCTBHUS

7

DIIEKTpU3ALUS TE.

JIBa poaa 3JIEKTPUYECKUX
3apsAn0B. Bzanmoencteue
3apsHKEHHBIX TETT.

3akoH KynoHa (3aBUCUMOCTh
CHUJIbI B3aMOJICVCTBHUS
3apsKEHHBIX TEIl

OT BEJIMYUHBI 3aPSI0B U
PACCTOSTHUS MEXKTY T€JIaMu ).
DIIEKTPUYECKOE TTOJIE.
Hanpsxénnocts
AIEKTPUYECKOTO TTOJIS.
[IprHIMD cynepro3uIuu
BJIEKTPUYECKUX MOJIEH

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
3JIEKTPUYECKUN 3apsiLl.

Ctpoenue aroma.
[IpOBOIHUKY U AUBJIEKTPUKH.
3aKOH COXpaHEHUs
ANEKTPUYECKOTO3apsiaa

Habmronenue u npoBeieHUE OMBITOB

I10 DJIEKTPU3ALMHU TEJI IIPU CONTPUKOCHOBEHUHU U
VHIYKIUEH.

HaOmronenne u 00bICHEHHE B3aUMOAECHCTBUS
OJHOUMEHHO Y Pa3HOUMEHHO 3aPSKEHHBIX TEI.

OOBbsicHEHHE IIpUHIOUIIA IICI>'ICTBI/I}I QJICKTPOCKOIIA.

OOBsicCHEHHUE SBJICHUMN JICKTPU3ANU

IIPU COMPUKOCHOBEHUHM TEJl U UHAYKIIUEH
C MCITOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AJIEKTPUUECKUX 3aPsI0B B BEILIECTRBE.
Pacrio3naBanne u 00bICHEHUE SIBIICHUN
AJIEKTPU3AIMY B TOBCETHEBHOM JKU3HMU.
HaGmronenne n 0o0bSICHEHNE OTIBITOB,
WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

Habmrorerue onpITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO MOJIS.
HccnenoBanue AeUCTBUSA AIEKTPAUECKOTO OIS
Ha MIPOBOJHUKU U JUDJICKTPUKH
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2.2

IlocTosTHHEII
BJIEKTPUUYECKUN TOK

22

DIIEKTPUYECKHUM TOK.
YcnoBust cymiecTBOBaHUS
AIEKTPUUYECKOTO TOKA.

W cTouHrKY MOCTOSIHHOTO
ToKa. JleicTBUs
AJIEKTPUYECKOTO TOKA
(TertoBOE, XMMHYECKOE,
MAarHuTHOE).
DIIEKTPUIECKUA TOK

B JKUJIKOCTSIX M razax.
DIIEKTPUYECKAS LIEMb.
Cuna Toka. DJIeKTpHUUYECKOe
HaIpsDKECHUE.
ConpoTtusiieHrE
MIPOBOJIHUKA. Y IEJIbHOE
CONPOTHBJICHUE BEILIECTBA.
3akoHn Oma 1J1g yyacTka
nenu. [locienoBarenpHoOE U
napajjieIbHOE COSMHEHUE
TTPOBOTHUKOB.

PabGoTa 1 MOILITHOCTH
ANEKTPUYECKOTO TOKA.
3akoH xoyns—JIenua.
DJIEKTPUYECKUE LIETH U
OTpeOUTENH
AJIEKTPUYECKON SHEPTUUB
obITy. KopoTkoe 3ambikaHUe.

Habmronenue pa3nnyHbIX BUAOB JICHCTBUS
3JICKTPUUYECKOTO TOKA M OOHAPYKEHUE ATUX
BHUJIOB JE€HUCTBHUS B IIOBCEIHEBHOM KU3HMU.
Habmronenne BO3HUKHOBEHHMSI Ta30BOTO pas3psiia
Y 3JIEKTPUYECKOTO TOKA B AKHUJIKOCTHU

COopka ¥ UCTIBITAaHUE SJEKTPUYECKOH LIENU
IIOCTOSIHHOTO TOKA.

N3mepenue cuibl Toka aMIepMETPOM.
N3Mepenure 3IeKTpUYeCKOro HalpsKeHU S
BOJIbTMETPOM.

[IpoBenennie u 0ObSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJIEKTPUUYECKOTO CONMPOTUBJIEHUS TPOBOJHUKA
OT €T0 JUIMHBI, TJI0IIaAu TTONEPEUYHOr0 CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHITBI TOKA,
MIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS
Ha PE3UCTOpE.

[IpoBepka npasuiia ClOKEHUsI HAPSYKEHUN
IIpU NOCJIEI0BATEIbHOM COCIMHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA

NP NMapaJyIeIbHOM COSAMHEHUU PE3UCTOPOB.
AHaJIN3 CUTYaIui OCJIeI0BaTEIHLHOTO U

napaJui€JibHOro COCAMHCHUSA IIPOBOAHNKOB
B IOMAIIHUX JJICKTPHUICCKUX CCTAX.

Pemenue 3aga4 ¢ HCOIb30BaHUEM 3aKOHA Owma
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1 hopMyI pacué€Ta IEKTPUIECKOTO
COITPOTHUBJIEHUS MPU NOCIEAOBATEIHLHOM U
napauieIbHOM COEIMHEHUU ITPOBOJHUKOB.
Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

Ornpenenenre MOIHOCTH AJIEKTPUUECKOTO TOKA,
BBLJICIISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Yepes
JAMIIOYKY OT HanpspKeHUs Ha Hel. OnpeneneHue
KII[ narpeBarens. UccienoBanue
npeoOpa3zoBaHus YHEPTUUIIPHU MOIBEME TPpy3a
anekTpojBurateiemM. OObICHEHHE YCTPOUCTBA U
MPUHINIA IEUCTBUS IOMAIIHUX
ANIEKTPOHArpeBATENBHBIX TPUOOPOB.
OO0bsicHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIIUIIA JEUCTBUS INIABKUX MPEIOXPAHUTEIICH.
Pemenue 3ama4 ¢ nCoOIb30BaHUEM 3aKOHA
Jxoyna—Jlenna

2.3

MarHuTHbI€ SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumoneiicteue
IIOCTOSTHHBIX MarHHUTOB.
MarsuTtHoe noiJie.
MarauTHOE 1ojie 3eMITH U
€ro 3Ha4YCHUE IS JKU3HHU
Ha 3emiie. OnbIT Dpcrena.

HccnenoBanne MarHuTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MAarHUuTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MIPU UX 00BEAMHEHUU U Pa3/ICIICHUH.
HccnenoBanue MarHuTHOTO B3aMOIECHCTBHUS
IMOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IIPU UX 00OBEAMHEHUN U Pa3/ICIICHUH.
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MarsuTHOE moJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHUTHOTO MOJIs

HA MPOBOJIHUK C TOKOM.
DIIEKTPOBUTATETb
IIOCTOSIHHOTO TOKa.
Hcnons3oBaHue
BJICKTPOJABUTATEIICH

B TEXHUYECKHUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

HpOBeI[GHI/IC OIIBITOB I1O0 BU3YyaJIM3allUH I10JIA
IMOCTOSAHHBIX MAarHuToOB.

HSy‘—ICHI/IC ABJICHHUSA HAMarHM4MBaHMWA BCIIICCTBA.

UccnegoBanue necTBUs 3JIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeaeHue ONBITOB, TEMOHCTPUPYIOITUX
3aBUCHUMOCTH CHJIbI B3AUMOJICHCTBUS KaTYyIIKA

C TOKOM UM MaruuTa OT CHUJIbI M HAIIPaBJICHUA TOKa

B KaTyIlIKe. AHAJIN3 CUTYallluil MPaKTUYECKOTO
MPUMEHEHUSDJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX, MPOMBIILICHHOCTH,
MeauiHe). M3yuenue 1eiicTBrUsS MarHUTHOTO
MOJISIHA TPOBOJAHUK C TOKOM.

N3yuyeHne nelcTBUS SIEKTPOABUATATEIS.
N3amepenue KIIJI anekTpoasurarebHON
YCTaHOBKH.

Pacrio3naBanue 1 aHaIU3 pa3IM4YHBIX
IIPUMEHEHUH DJIEKTPOIBUTATEIICH
(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

pacrnpocTpaHEHHUE CBETA.
3atmenusa ConHua u JIyHBL.
OTtpaxeHue cBera.

Wroro no pazgeny 34
Pasnen 3. CBeToBbI€C SIBJICHUS
3.1 | 3akoHbI 4 JlydeBas mozeInb CBETA. HabGnrogenue onsITOB, AEMOHCTPUPYIOIIHMX
pacnpoCcTpaHEeHUs Hcrounuku cera. SBJICHHE NIPSIMOJIMHENHOTO paclpOCTPaHEHUS
cBeTa [IpsamonuHeiiHOE cBeTa (BO3HMKHOBEHHE TEHU U MOITYTEHN),

H NX UHTCpIpCTAlns C NUCIIOJIb30BAHUEM
IMOHATHA CBECTOBOI'O JIy4da.
OOBscHEHHE U MOJCIUPOBAHNEC COJTHCUYHOI'O 1
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[imockoesepkaio.
3aKOH OTpaXKEHUS CBETA.

HpeHOMJIeHI/IG CBCTa.

3aKoH IMPCIIOMJICHUA CBCTA.

JIYHHOT'O 3aTMEHHUIA.

HccnenoBanue 3aBUCUMOCTH yTila OTPaKECHUS
CBETOBOTO JIy4ya OT yIJja MaJICHUS.

N3yuenne cBOMCTB N300pakeHUs B TJIOCKOM
3epkaje. Habmronenue u oObsiCHEHHE
OMBITOB 10 MTPETIOMIICHUIO CBETA HA TPAHULIE
pa3nuuHbIX cpel. MccnenoBanue
3aBUCUMOCTH yTJIa MPEJIOMJIEHHUS OT yIJia
MaJICHUs CBETOBOTO JIydaHa TPaHUIIC
«BO3IYX—CTEKJIO». Pacmno3HaBaHue sBICHUI
OTPaXEHHUS U TIPEIIOMIICHUS CBETA B
IMOBCEIHEBHON KU3HU. AHAIN3 U O0OBICHEHUE
SIBJICHUS] ONITUYECKOTOMHUpPaXKa.

Pemenue 3ada4 C UCIIOJb30BAHHUCM 3aKOHOB
OTPpaXCHH:A U ITPCIIOMIICHHS CBCTA

3.2 | JInH3BI ¥ ONTHYECKUE 6 JIunza. Xox nyueli B muH3e. | [lomyueHnue n3o00paxkeHH ¢ MOMOIIbIO
npuOOopHI ['na3 kak ontuyeckas coOuparolel ¥ paccenuBaroLIeH JTUH3.
cucreMa. bamzopykocTs u Omnpenenenue HOKYCHOTO pacCTOSIHUS U
JaJIbHO30PKOCTh ONITUYECKOU CHJIbI COOMPAIOILIEH JIMH3BI.
N3ydenue mozaenu riasza Kak ONTHYECKON
CUCTEMbI. AHAJIN3 SIBICHUN OJIU30PYKOCTH
Y TAJIbHO30PKOCTH, IPUHLINIA JEHCTBUSA
OYKOB
Toro no pasaeny 10
ToroBoe moBTOpEeHUE 1
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KUIIACC

No HaumenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUBI I€ATEIIBHOCTH O0yJarOITUXCS
/11 pa3aeIoB U TEM JacoB
y4eOHOro mpeameTa
Pa3znaen 1. Mexannueckue siBJIeHHUA

1.1

Mexannyeckoe
IIBHOKEHHE U CIIOCOOBI
€ro OIHUCaHUs

12

MexaHn4ecKoe OBIKCHHE.
MarepuaiibHasi TOUKa.
Cucrema otcuéra.
OTHOCUTENIBHOCTD
MEXaHUYECKOTO JBHKCHUS.
PaBHOMepHOE
MPSIMOJIMHEWUHOE IBU/KCHUE.
Hepasnomepnoe
IPSAMOJIMHENHOE JBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTB TEJa IpU
HEPaBHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOyCKOpEeHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CB00OIHOE T1aJIEHUE.
Omnpbitel ['anumnes.
PaBHOMEpHOE 1BHKEHME

10 OKPYKHOCTH.

[Iepuon u yacrora
obOpamenus. JInneinas u
YTJIOBAsi CKOPOCTH.

AHanu3 u 00CyXJIeHHE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOTO JABUKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJEIN
«MarepHualibHas TOUKay.

OnucaHne MEXaHU4ECKOTO ABUKCHUS
paznuYHBIMU crioco0aMu (ypaBHeHUe, TabnuIa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAIlMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENbHOCTh MEXaHUYECKOTO
JIBUKCHHS.

Habmtoienne MexaHMuecKoro JABMKEHUS Tella
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
TEJI OTCUYETA.

Amnanu3 texkcra ['anuies 00 OTHOCUTETbHOCTH
JIBUKEHUS;, BHIIIOJHEHHE 3aaHUI MO TEKCTY
(CMBICIIOBOE UTEHHUE).

Onpenenenne cpeHEd CKOPOCTH CKOJIbKEHHUS
OpyCKa Wi ABMKEHHUS IIapUKa 10 HAKJIOHHOU
IJIOCKOCTH.

Ananu3 u 00cyxIeHrEe CrIocO00B

47



LenTpocTpemMuTenbHOE
YCKOpEHHE

NPUOIMKEHHOTO ONIPEIeTICHUS MTHOBEHHOM
CKOPOCTH.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO
JBOKEHUS (IIapyuKa B )KUJIKOCTH, MOJICIIH
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
OmnpeneneHue NyTH, MPOUJIEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH MMYTH PAaBHOMEPHOTO
JIBOKCHUSI OT BPEMEHH.

OO0cyx1eHrEe BO3MOKHBIX TPUHIIAIIOB
JEHCTBUS TPUOOPOB, U3MEPSIIOIITUX CKOPOCTh
(ciuIOMETpPOB).

Brlunciienne myTy U CKOpOCTH IIPU
PABHOYCKOPEHHOM MPSMOJIUHEUHOM JBUKCHUU
Tena.

OrnpeneneHue NpoIEeHHOrO MYTH U YCKOPEHUS
JBIDKEHUSA TeJa Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEUHOTO
JIBI>KCHUS T€JIa OT BPEMEHHU.

IIposepka cunome3swi: eciu

npU PA8HOYCKOPEHHOM OBUINCEHUU

0e3 HauanNbHOU CKOPOCMU NYMU OMHOCAMCA
KaK ps0 HeuémHulX yuceiu, mo
COOmMBeemcmeyoujue NPOMeAHCymKu 8pemenu
O0OUHAKOBYL.
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OmnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM TIOCKOCTH.

N3mepenue nepro/ia U 4acToThl 0OpaIieHus
TeJa Mo OKPYKHOCTH.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JIBIKEHUSA TeJia M0 OKPY>KHOCTH.

Pemenue 3amay Ha ornpesenieHue
KHHEMATHYECKUX XapaKTePUCTUK
MEXaHUYECKOTO ABUKEHUS PA3TMUYHbBIX BUIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXaHHYECKOTO JIBIKCHHUS
B IIPUPOJIC U TEXHUKE (Ha MpUMepax cBOOOIHO
MaJar0NIUX TEJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U Jp.)

1.2

B3aumoneiicTBue Tem

16

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHuMn cynepno3suuuu
CHIL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHUS, CUJIa
TPEHUs ITOKOsI, IPYTHUE BUIbI
TPEHUS.

Cuia TSKEeCTH U 3aKOH
BCEMUPHOTO TATOTECHHUS.

HabGmoienue u 00CyskIeHUE ONTBITOB

C IBMYKCHUEM TeJjla TPH YMCHBIIICHUN BIIMSHUS
JIPYTHX T, MPENSATCTBYIOIMINX JIBHYKESHUIO.
Amnanm3 Tekcta [anmmes ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMECHTA,
00OCHOBBIBAIOIIECTO 3aKOH HHEPITHH,
BBITIOJTHCHHE 33JIJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyx/1eHnEe BO3MOKHOCTH BBITIOTHCHHS
3aKOHA MHEPIIUU B PA3IMUHBIX CHCTEMaXx
OTCU€Ta.

Hab6nronenue n 006Ccy)aeHne MEXaHUYECKIX
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Y ckopenne cBOOOTHOTO
nazeHus. J[BIkeHue miaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKasi CKOPOCTb.
HeBecomocTh 1 nieperpy3KH.

ABJICHUH, TPOUCXOJALIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa QU3UKH.

JlericTBuUs ¢ BEKTOpAMM CHUII: BBINIOJHEHHE
3aJIaHUM M0 CIIOKEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habmtoienue u/unm npoBeieHUe ONbITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
Teja OT MPUIOKEHHOU K HEMY CHUJIbI U MaCChl
Tena.

AHanu3 u 00bACHEHUE SBJICHUN

C UCII0JIb30BaHUEM BTOPOIo 3aKkoHa HproToHAa.
Pewenue 3a1a4 ¢ uCronab30BaHUEM BTOPOTO
3akoHa HpI0TOHA M MpaBuiIa CIOKEHUS CUJIL.
Onpenenenue KECTKOCTH NMPYKUHBI.

AHanu3 cuTyaluii, B KOTOpPbIX Ha0JII01at0TCA
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa [ 'yka.

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIBXKCHHSA OT CUJIbI HOPMAJIbHOI'O JaBJICHMUA.

OO6cyxaeHue pe3yabTaToB UCCIICIOBAHU.
Omnpenenenne k03 GUIIMEHTA TPEHUS
CKOJIb)KEHUSI.

V3mepenue cribl TPEHUS TTOKOSL.
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Pemenue 3a1a4 ¢ ncnosib30BaHueM GOpPMYJIbI
JUISL CUJIbI TPEHUS CKOJIBKEHUS.

AHanu3 IBUKEHUS TeJl TOJIBKO MOJT IEHCTBUEM
CHJIBI TSDKECTH — CBOOOHOTO TIa/ICHUS.
OOBbsiCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJIeHUs OT MAcCChl TENA.

Or1eHKa BETMYUHBI CUJIBI TSATOTCHHUS,
JEHCTBYIOLIEH MEXy IBYMS TeJlaMu

(mJ1s pa3HBIX Macc).

AHanu3 IBUKEHUS! HEOECHBIX Tel

MOJT ICWCTBUEM CHJIBI TATOTECHUS

(C UCIIOJIb30BAaHUEM JIOMTOJIHUTEIBHBIX
MCTOYHUKOB HH(POPMAIIHUH).

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (POPMYITBI

JUIs pacuéra CHIIbI TSXKECTH.

AHann3 OpUTrHHAIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMUPHOI'O TSATOTEHHUS; BBITIOJTHEHHUE 3aJaHUi
M0 TEKCTY (CMBICTIOBOE UTEHUE).

Habmonenue u o0cyx1eHUE ONBITOB

M0 U3MEHEHUIO Beca Tesa MPU YCKOPEHHOM
JIBUKCHHH.

AHanu3 ycioBrUi BOSHUKHOBEHHSI HEBECOMOCTHU
U TIEperpy3KHu.

Pemenue 3aau Ha onpesieneHUe Beca Tena

B Pa3JINYHBIX YCIOBUSX.
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AHanu3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEEeCs Ha OTope.

1.3.

3aKOHBI COXpaHCHHUA

Nmnynec Tena. I3menenune
uMITysibca. UMIynbc cuitbl.
3aKOH COXpaHEHHMS
uMITyJbca. PeaktuBHOe
JBUKCHHUE.

Mexanunueckas paboTa u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
paboTsl. [loTeHnmanbpHas
SHEPrus Teja, HOJIHITOro
HaJl IOBEPXHOCTHIO 3€MJIH.
[TorenuuanbHas 3HEPTUS
CKATOMN NPYKHHBI.
Kunernueckas sneprus.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKON dHEPruu

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOIIUX TIepeauy UMITYJIbca

IIPU B3aUMOJCICTBUY TeJl, 3aKOH COXPAHEHUS
MMITYJIbCA MPU a0COMIOTHO YIPYTOM U
HEYNPYroM B3aUMOJEIHCTBUMN TEN.

AHanu3 cuTyaluil B OKpy>Karolei )KU3HU

C MCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS
UMITYJIbCA.

Pacnio3naBaHue sIBJI€HHS pEAKTUBHOTO
JBUYKEHUS B IPUPOJE U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
JUUIs pacu€Ta pe3yJabTaTOB B3aUMOJACHCTBUSA TEI
(Ha mpuMepax HEynpyroro B3auMoOACHCTBHUS,
YIPYTroro HEHTPAIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TE€JI, OTHO U3 KOTOPBIX
HETIOJIBHKHO).

Pemenue 3a7a4 ¢ MCNOJIb30BaHUEM 3aKOHA
COXpaHEHUSI UMITYJIbCA.

Onpenenenue pabOThI CUITBI YIPYTOCTH

pU NOABEME Ipy3a C UCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOABMXHOTO OJIOKOB.
N3mepenue MOIIHOCTH.

N3mepenrie noTeHIMalIbHONU YHEPTUN YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBIL.
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N3Mepenre KUHETUYECKOW SHEPTUM Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCIEpUMEHTAIbHOE CPAaBHEHUE U3MEHECHHUS
MOTECHIMAIBHON U KUHETUYECKOW SHEPTHUM TEa
MIpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXPaHECHUSI MEXaHUYECKON SHEPTUU

IIpU CBOOOTHOM TaJCHUHU.

[IpumeHeHune 3aKkOHa COXPAHEHUS
MEXAHUYECKON SHEPTUM ISl pacuéra

MOTEHINAJIbHON Y KHHETUYECKOU YHEPTUM Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHUYECKOM OHCPIUHN

Hror

0 TIO pa3zaeiry

34

Pa3zgen 2. MexanndyeckKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnuecKue
KOoJIeOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: TIEPUOT,
4acToTa, aMIUTUTY1a.
MaremMaTu4ecKum U
PYXKUHHBIN MasTHUKH.
[IpeBparmenue sHeprun
pHu KoJebaTeIbHOM
JBIKCHUH.

3aTyxaronue KojaeoaHusl.
BrinyxieHHbIC KOTICOaHUS.
Pe3zonanc

HaOmronenne koyiebanuii mox JEUCTBUEM CHUII
TSOKECTH U YIIPYTOCTH U OOHAPY)KEHUE
MOI00HBIX KOJIEOAHUH B OKPYXKAIOIIEM MUPE.
AHanu3 kojieOaHuM rpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acTOThI
KOJICOaHMI MaTEeMaTUYECKOTO U MPY>KHHHOTO
MasITHUKOB.

Hab6nronenue u 00bSICHEHHE SBICHHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IEpHUOaA
KOJIeOaHMI MMOABEIIIEHHOTO K HUTH TPy3a

OT JIJTMHBI HUTH.

53



[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'py3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34a.

HaOnronenue u o0CyxkaeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD MTEPHOIa
KoJIe0aHUH MPY>KUHHOTO MasTHUKA OT MacCChI
rpy3a u KECTKOCTHU MPYKUHEI.

[IpumeHeHrne MaTeMaTHIECKOTO U TIPYKHHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJI ONMUCAHUS
KOJIeOaHMI B OKpYKaIoIleM MHUpE.

Pemenue 3a1a4, CBA3aHHBIX C BHIYMCICHUEM
WJIU OLICHKOM 4acTOThI (TIeproaa) KojieOaHuit
H3zmepenue yckoperus c60600H020 NAOeHUs.

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHn4ecKHue BOJIHBI.
CBoiCTBa MEXaHUYECKUX
BOJIH. [IponosnbHbIE U
MoIepeyYHbIe BOJIHBL. [[muHa
BOJIHBI U CKOPOCTH €€
pacnpocTpaHEeHuUs.
MexaHu4eCKHUe BOJTHBI

B TBEPAOM TeEIIe,
CEMCMUYECKHE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa U
BbICOTa TOHA. OTpakeHHE
3Byka. Mudpas3Byk u
yIIbTPa3BYK

OOHapyXeHUE 1 aHaJTU3 BOJTHOBBIX SIBJICHHM
B OKPY’KaIOIIeM MHpE.

Hab6nronenue pacnpocTpaHeHus MPOA0TIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJICNIN) U
oOHapy>KeHHE aHAJOTUYHBIX BUI0B BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brruncienue qiuHbI BOJIHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCnepUMEHTAIBHOE OTIPE/ICIICHUE TPAHUI]
JaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJICOAHHUIA.
Hab6nronenue 3aBUCHMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCIIE, C UCTIOIH30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaOmronenue u 00ObICHEHUE SIBJIEHUS
aKyCTHUYECKOTO pe30HaHCa.
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AHanu3 OpUruHaIBLHOTO TEKCTA, MOCBAIEHHOTO
MCII0JIb30BAHUIO 3BYKa (WM YJIbTPA3BYKA)

B TEXHHKE (9XOJIOKAIIUSI, YIBTPA3BYK

B MEUIIMHE U JIP.); BBHITIOJIHEHHUE 3a/1aHUM

10 TEKCTY (CMBICIIOBOE UYTEHUE)

Hroro no pazneny

15

Pa3znen 3. BHCKTPOMaFHHTHOC IM0JI€ H JICKTPOMATIHUTHBLIC BOJIHBI

3.1

DJIEKTPOMAarHuTHOE
noJie u
AIEKTPOMAarHUTHbBIC
BOJIHBI

25

DIJIEKTPOMArHUTHOE TOJIE.
DJIEKTPOMarHUTHHIE BOJIHBI.
CaoiicTBa
AJIEKTPOMArHUTHBIX BOJIH.
[ITxana 37EKTPOMAarHuTHBIX
BOJIH. Mcnionp30Banue
AJIEKTPOMAarHUTHBIX BOJIH
JUIL COTOBOM CBSI3H.
DJIeKTpOMarHuTHasi Ipupoaa
cBeTa. CKOpOCTH CBETA.
BonHoBEIE CBONICTBA CBETA.
IIpenomiienue cBera. 3aKoH
npenoMiieHus ceera. [loHoe
BHYTPEHHEE OTPaKCHUE
cBera. Mcnonp3oBanue
MIOJTHOTO BHYTPEHHETO
OTPAKEHUS B ONITUUYECKUX
CBETOBOJIAX.

Paznoxenue Oenoro ceeta

B ciekTp. OnbITel HeroTOHA.
ClioxeHune CreKTpaabHbIX

[TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIIUX
B3aUMOCBSI3b JJIEKTPUUYECKOTO U MATHUTHOTO
TIOJIEH.

DKCIEpUMEHTAIBHOE N3YyUYEHHE CBOMCTB
AIEKTPOMArHUTHHIX BOJIH (B TOM YHCIIE

C IIOMOIIBI0 MOOHMIIBHOTO TesneoHa).

AHaJN3 peHTT€HOBCKUX CHUMKOB
YeJI0BEUYECKOr0 OpraHn3ma.

AHanu3 TEKCTOB, OMUCHIBAIOIIUX MTPOSBICHUS
AJIEKTPOMArHUTHOT'O U3JIyYE€HUS B IPUPOJIE:
’KUBBIC OPTaHU3MBbI, U3Ty4CHUSI HEOCCHBIX Tl
(cMBICTIOBOE UTEHUE).

Pacrnio3znaBanue 1 aHanus pa3jInyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH

B TEXHUKE.

N3ydeHne BOJIHOBBIX CBOMCTB CBETA.

Pemenue 3amau ¢ ucnonb3oBanuem Gopmyi
JUISL CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA.

Pacrnio3zHaBanue sIBIEHUN OTPAXKEHUS U
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nBeToB. Jlucmepcus cBeTa.
HNutepdepennus u
TUQPAKIS CBETA.

MIPEJIOMJICHUS CBETA B TIOBCETHEBHOM KU3HHU.
AHanus 1 00bICHEHUE SIBJICHUS OIITHYECKOTO
Mupaxa. Pemenne 3aa4 ¢ uCmoipb30BaHuEM
3aKOHOB OTPaKCHHUS M MPEJTOMIICHHUS CBETA.
Hab6nroaeHue pasnoskeHus 0eJI0ro CBeTaB
CHEKTP.

HaoOmronenne u 0o0bsICHEHHUE OIIBITOB

IO TTOJTYYCHUIO OEJIOT0 CBETA IPH CII0KCHUN
CBETa Pa3HBIX IIBETOB.

[IpoBeneHue u 0ObSICHEHHUE OIBITOB

110 BOCIIPHUSATHIO IIBETA IPEAMETOB IIPH UX
HaOJII0JICHUH Yepe3 IBETOBbIC (PUITBTPHI
(LIBETHBIC OYKH)

Hroro o pazgeny 25
Pa3znen 4. KBanToBbI€ SIBJICHUS
4.1 | Ucnyckanue u 4 OnbiTel Pezepdopna u O6cyxaenue 1enu onsiToB Pezepdopaa

IIOIJIOMICHHUEC CBCTA
aTOMOM

IIaHCTapHasd MOACIIb aTOMa.

Monens atoma bopa.
Hcnyckanue v normiouieHue
cBeTa aTOMOM. KBaHTHI.
JInHenyaThie CIIEKTPhI

110 MCCJICAOBAHUIO aTOMOB, BBIJIBIXKCHUE
TUIIOTE3 O BO3MOYKHBIX PE3YJIbTATaX OMBITOB

B 3aBUCUMOCTH OT MPEANO0JIAraeMoro CTpOCHUS
aToMOB, (hOPMYJTUPOBAHHIE BHIBOJIOB

13 PE3YJbTATOB ONBITOB.

OO6cyxaeHue IpOTUBOPEUHA TITaHETAPHON
MOJICI aToMa U OCHOBAHMHU JJI TUIIOTE3bI
Bbopa o cranroHapHbIX OpOUTaX JIEKTPOHOB.
HaOmronenne CromHbIX U JIMHENYAThIX
CIIEKTPOB M3JIyUYE€HUS PA3JIUYHBIX BEILIECTB.

OObsicHEHUE JIMHEWYATHIX CIEKTPOB U3ITYUEHUS
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4.2 | CtpocHHE aTOMHOTO 7 PamnoaktuBHOCTE. Anba-, | OOGCYKIeHIE BO3MOXKHBIX THIIOTE3 O MOJIETISAX
anpa 0eTa- 1 raMMa-u3Ty4eHUs. cTpoeHus anpa. OnpeneneHue cocraBa saep
CrtpoeHue aTOMHOTO sipa. T10 33JaHHBIMMACCOBBIM U 3apsII0BbIM
Hyxnonnas monenp YHUCJIaM U 110 MOJIOKEHUIO B IEPUOANYECKON
aTOMHOTO s11pa. N30ToIBbL. CUCTEMEAIEMEHTOB. AHAJIN3 U3MEHEHUS
PagnoaktuBHbIE COCTaBa fJIpa U €rOIOJIOKEHUS B
npeBpauieHus. [lepuon MIEPUOANYECKON CUCTEMEIIPH O~
HOJIypaciaia aTOMHEIX sep | PAAHOaKTHBHOCTH. MicciieoBaHne TPEKOB O~
YacTHI] 10 TOTOBBIM(POTOTpaPuUsIM.
OO6HapyKeHue 1 U3MEPEHHE PATUAIIMOHHOTO
(oHa C MOMONIBIO JO3UMETPA, OLIEHKA €T0
WHTEHCUBHOCTU. AHaIN3 OMOJIOTHYECKUX
VW3MEHEHUN, TPOUCXOISIIUX N0 ICHCTBUEM
PaIUOAKTUBHBIX U3NydyeHuu. cnonbp3oBanue
PaIOaKTUBHBIX M3JTyYCHUN B MEIUIIHE
4.3 | SAnepHble peaku 9 SnepHble peakiiuy. 3aKOHbl | PellieHue 3a/1a4 ¢ MCMOJIb30BaHUEM 3aKOHOB
COXpPaHEHMS 3apsAI0BOTO U COXPaHEHMSI MAaCCOBBIX U 3apPSIOBBIX YHCEN
MacCOBOI'O YHCEIl. DHEPrUs | Ha ONpeesieHUE pe3yabTaToB SAEPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaJIn3 BO3MOKHOCTH HITH
Macchl U 9HEpIruu. Peaknuu | HEBO3MOKHOCTH SIACPHOM PEaKIIUH.
CUHTE3a U JACJICHUS SIEP. O1ieHKa YHEPTUH CBSI3U SIAEP C UCMIOIB30BAHUEM
Hcrounuku sHeprun ConHua | popmysisl DWHIITEHHA.
v 3BE31. AnepHas OO0cCyXeHue MepCreKTHB UCTIOTb30BAHUS
sHepreTuka. Jlencreus YIIPABIIAEMOT'0 TEPMOSIEPHOTO CUHTE3A.
PaTMOaKTUBHBIX H3IYyYeHUH | OOCYKICHNE IPEUMYIIECTB M HKOJIOTMIECKUX
Ha JKMBBIE OpTraHU3MBbI po0JIeM, CBSI3aHHBIX C SIACPHON SHEPreTUKON
Hroro no pazgeny 20
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Pazgen 5. Ctpoenue u 3Bos1ouns Beesiennoit

5.1 | CtpoeHue 1 3BOJIONMS
BCEJICHHOU

5

Cocras, cTpoeHHE U
npoucxoxaenre ConHeUHOM
CHUCTEMBI.

[ImaneTs! 1 Masble TENa
CoJHEeYHOM CHCTEMBI.
CrpoeHue, U31yueHHE U
sBotonMs CoJHIA U 3BE3.
CtpoeHue U 3BOJTIOLIUS
Bcenennoi

Habmonate cnaiias! win GoTtorpadun HeGeCHbIX
O0OBEKTOB; Ha3bIBATh IPYIIBI 00BEKTOB, BXOIS-
X B COJIHEYHYIO CUCTEMY; IPUBOIUTH
pUMEephl N3MEHEHHUS BU/Ia 3BE€3IHOTO HeOa B
TE€YEHHE CYTOK.

CpaBHUBATh IUIAHETHI 36MHOM TPYTIIIHI,
IJIaHETHI-TUTAHTHI, aHAIU3UPOBATH oTorpaduu
WIH CIIai/ibl IJIaHeT

OOBsCHATH (PU3UUECKUE TPOLIECCHI, MPO-
ucxosamue B Heapax CoiHIa U 3B€3/1; Ha3bIBaTh
npu4rHbl 00pazoBaHus nsTeH Ha ColHIIE;
aHAIU3UPOBaTh POTOrpaPUU COTHEYHOU KOPOHBI
1 00pa30BaHU B HEH.

OnuceIBaTh TPU MOJEIH HECTALIMOHAPHOU
Bcenennoit, npeanoxenubie puimMaHom;
OOBSICHSITh, B YEM TPOSIBIAETCS HE
CTalMOHAPHOCTh BcenenHoi, 3anmchiBaTh 3aKOH
Xabbna

Hroro no pazaeny

5

IHoBTOpPUTEIBHO0-0000 1AM MOTYJIb

[ToBTOpEHUE 1
o0o01IeHne
COJIepKaHMs Kypca
busuku 3a 7-9 kaccel

3

CucreMaruzanus u
0000111eHrE TIPEIMETHOTO
COJICPKaHUs U OIbITA
JESITeTBHOCTH,
IPUOOPETEHHOTO

IIPH U3YYCHHUU BCETO Kypca
(U3UKH OCHOBHOTO OOIIETO

Brinonnenne yueOHbIX 3aJaHUi, TPEOYIOIIHNX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEepU3YIOIIUX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:
® TIPUMEHEHUS MOTYyYEHHBIX
3HAaHUU 111 HAYYHOTO
00BsICHEHUS (PU3UIECKIX
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00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
AK3aMeHy 1o (pu3mnKe

TUTSI 00y4aroIInXCs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMer

ABJICHUU B OKPYKArOIIEH

MPUPOAE, B OBCETHEBHOW KU3HU

U BBISIBJICHUS (DU3UYECKUX OCHOB

psA1a COBPEMEHHBIXTEXHOJIOTHIA;
IIPUMEHEHUS OCBOCHHBIX
3KCIIEPUMEHTAIBHBIX YMEHUU TS
uccie0BaHusl PU3NUECKUX SIBICHUN,B TOM
YuCIIe IS IPOBEPKU TMIIOTE3 U BBISIBIICHUS
3aKOHOMEPHOCTEW;

® pEIICHHE PACUETHBIX 33]1a4, B TOM YHUCIIE

IPEINO0JIaraloIIuX UCI0JIb30BaHNE
(¢uznyeCKUXMO/Iee 1 OCHOBaHHBIX Ha
COJIEpKaHUU PA3JIUYHBIX Pa3IEJIOB Kypca
busuKy;

BrinonHenue v 3anura rpynmnoBbIX WK
WH/IMBUIyaJIbHBIX IPOEKTOB,
CBSA3aHHBIXC COIEPKAaHUEM Kypca
bu3uKu

Hroro no pazgeny 3
OBILEE KOJIMYECTBO 102
YACOB I10 TTPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1.

®dusuka: 9-i kiacc: 6a3o0BbIil ypoBeHb: yueOHuk / 1.M. [leppimikun, E.M.
I'yrauk, A.. UBanoB, M.A.IleTpoBa . — 2-¢ u3a., crep. — Mockaa:
[Ipocsemenne, 2022. — 351c.

®dusuka: 8-if kimacc: 6a30BbIi ypoBeHb: yueOHuk / .M. [lepsoimkun, A.H.
WBanHoB,. — 2-e u3n., crep. — Mocksa: IIpocsemnienue, 2022. — 255¢.

dusuka: 7-i kiacc: 6a30Bbii ypoBeHb: yueOHuKk / I.M. Tleppimkun, A.W. IBaHOB
— 3-e u3n., nep. — Mockaa: IIpocsemenue, 2023. — 239c.

. ®usuka. 7-i kiacc: 0a30BbI YpPOBEHb: COOPHHUK BOIIPOCOB U 33J1a4 K yueOHHUKaM

WM. Ilepoimkuna, A.W. IBanosa / A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii -
Mockasa: [Ipocsemenne, 2023. — 109c¢.
®dusuka. 8-i1 kinacc: 0a30BbI YPOBEHB: COOPHUK BOIIPOCOB U 33J1ay K y4eOHUKaM
WM. Ilepsimkuna, A.W. IBanoBa / A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii -
Mockaa: [Ipocsemenne, 2023. — 111c.
®dusuka. 9-i kjacc: 6a30BbI YPOBEHb: COOPHUK BOIPOCOB U 33/1a4 K YUYCeOHHKaM
WM. Ilepoimkuna, A.W. IBanosa / A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii -
Mockaa: [Ipocsemenue, 2023. — 128¢

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

[E—

Enunoe coneprkanue obiiero odpazoBanusi. Pexxum gocryma: https://edsoo.ru/

Poccniickas amekTpoHHas mkona. Pexum nocrtyna: https://resh.edu.ru/
bank aktyansHOro negarorndeckoro onsita OI'AOY IO «ben1PO».

DIIeKTPOHHBIN pecypc: https://beliro.ru/

. ®usuka. 9-ii kiacc: 0a30BbIM U YIITyOJIEHHBIA YPOBHU: TUJAKTUYECKHE

matepuanbl kK yaeoOnukam .M. Tlepeimkuna, A.W. MBanosa / A.E. Mapon, E.A.
Mapon - Mockga: I[Ipocsenienue, 2022. — 132c.

®dusuka. 8-i kiacc: 6a30BbIi U YTITyOJICHHBIN YPOBHU: AUIAKTUYECKUE
matepuanbl kK yaueOnukam .M. Ilepeimkuna, A.W. UBanosa / A.E. Mapown, E.A.
Mapon - Mocksa: IIpocsenienue, 2022. — 128c.

®dusuka. 7-i kjacc: 6a30BbIi U yTIyOJEHHBINA YPOBHU: AUIAKTUUECKUE
matepuanbl kK yaueOnukam .M. Ilepeimkuna, A.W. UBanosa / A.E. Mapown, E.A.
Mapon - Mockga: I[Ipocsenienue, 2023. — 126¢.
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https://resh.edu.ru/
https://beliro.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bubmuoreka [{OK. Pexxum noctyna: https://m.edsoo.ru/ffOc511e
Poccuiickas snektpoHHas mkoia. Pexxum gocryna: https://resh.edu.ru/
000 «Mudoypox». Pexum nocryna: info@infourok.ru

Cnam 'MA: Pemry EI'D. Pexxum noctyna: https://phys-ege.sdamgia.ru
DuU3NYECKU MOPTAJI JJIs IIKOJIBHUKOB. Pexxum noctyna: http://fizportal.ru/
OnuMnuansl 115 KOJBHUKOB. PesxkuM noctymna: https://olimpiada.ru/

bubmmoTteka 1 poBoro 06pa3oBaTeaIbHOr0 KOHTKHTA. Pexxum gocrtyma:
https://urok.apkpro.ru/

ok W=
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