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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢gu3uke Ha YpOBHE OCHOBHOTO 001ero oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE TOJIOKEHUH M TpeOOBAaHUU K pe3ysibTaTaM OCBOEHHUS Ha 0Aa30BOM ypOBHE
OCHOBHOHM 00pa3oBartesibHOM TporpaMmmsbl, npenactaBieHHbIx B PI'OC 00O, a takxke
¢ yueroM (enepabHON pabouelt mporpamMmbl BociuTanus 1 KoHIlenmu npemnojaBanus
yueOHoro npeamera «Duznkay.

Conepxxanue mporpaMmbl 1o (GU3MKE HampaBlieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW IPAaMOTHOCTH OOYYAIOIIUXCSI M OPTaHU3AINI0 U3YYCHUST (HU3UKU
Ha JICITEIbHOCTHOW OCHOBE. B mporpamme mo (pu3uKe yUHTHIBAIOTCS BO3MOXKHOCTH
yueOHOoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k MmIaHUPYyEMbIM
JUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OO0ydYeHHS, a TaKKe MEXKIPEIMETHbIC
CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHUs.

[Iporpamma 1o (U3HMKE YCTaHABIMBAET paclpeelieHne y4eOHOro MaTepuala
no rojgam oOydeHus (o KjaccaMm), TIpeajaraeT NPUMEPHYIO IOCIEI0BATEIbHOCTh
W3Y4YEHHsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI MPEAMETHOTO COJECPKAHUSI U y4eTe
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCA.

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbI0 OKa3aHUS METOAUYECKON MOMOIIU
YUHUTENIO B CO3/IaHUU paboueil MporpaMMsbl 0 Y4eOHOMY MPEIMETY.

®u3nka SBISETCS CHCTEMOOOPA3YIOMIMM [IJI €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB M SIBICHHM,
M3y4aeMbIX XUMHUEU, OMOJIOTHel, acTpoHOMHUEH U (Qu3nueckod reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEJOCTABISICT Haubojee sCHbIE
o0Opa3upl MPUMEHEHHS HAYyYHOTO METOAa MO3HAaHUA, TO €CTh CIOco0a MOJNyYEHHUS
JOCTOBEPHBIX 3HAHUW O MHUpE.

OnmHa w3 TIABHBIX 3a1ad  (U3UYECKOrO OOpa30BaHHS B CTPYKType OOIIEro
00pa3zoBaHMs COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOM I'PaMOTHOCTH U MHTEpeca
K HayKe y OOy4aromnxcsl.

N3yuenue ¢usuku Ha 0a30BOM YpPOBHE MPEIIOJIATaeT OBJIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4HO OOBSICHATH SIBJICHUS,

OIICHUBATh U TIOHUMATh 0COOEHHOCTH Hay4YHOTO UCCIIEIOBAHMUS;

MHTEPIPETUPOBATh JaHHBIE U WCIIOJIL30BaTh HayYHbIC JOKA3aTEIhCTBA
JUTSI TIOJTYYCHUST BBIBOJIOBY.
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Lenu u3yuenus UMK HA YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs ONpPeeEHbI
B Konnenmuu mnpenonaBanus ydeOHOro mnpeamera «®Pusnmka» B 00pa30BaTelIbHbBIX
Opra”Hu3anusax Poccuniickon depnepanun, peAU3YIOIIUX OCHOBHBIE
o01eo0pazoBareyibHble  MPOrpamMMbl,  YTBEpXKACHHOW  pemeHueM  Koieruu
MunuctepcTBa npocBemenus Poccutickoit deneparuu (mpoTtokod ot 3 aekadps 2019 r.
Ne TIK-4BH).

Lenu uzyuenus Gpusuku:

npuOOpEeTeHNEe MHTEpeca M CTPEMJICHUS OOy4YaloMMXCS K HAayYHOMY H3YYECHHIO
IPUPOBI, PA3BUTHUE UX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUNH O HAYYHOM METOJ¢ MO3HaHUA U (popmMupoBaHHe
MCCJIEI0OBATEIBCKOrO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHUSM;

(opMupOBaHHE HAay4YHOI'O MHPOBO33PEHUS KakK pe3yjbTaTa H3yUYEHHUS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

¢opMupoBaHrWe TpPENCTaBICHUH O poiau GU3MKU A0 Pa3BUTUS  APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE MPEICTAaBICHUNH O BO3MOXHBIX cdepax Oynymiel npodeccuoHaabHOU
NEeSATEIbHOCTH, CBSI3aHHOM C (PU3HMKOM, MOATOTOBKA K JajbHEHIIEMY OOYyYEHHUIO B 3TOM
HaIPaBIICHUU.

JlocTikeHre 3THX LieJield NporpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOT'O OOILErO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

OpuoOpeTeHNe 3HAHUW O JAMCKPETHOM CTPOEHUHU BEILECTBA, O MEXAaHUYECKHX,
TEIUIOBBIX, JIEKTPUYECKHUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSX;

npuoOpEeTeHHE YMEHHUM OIKMCHIBAaTh W OOBICHATh (PU3HYCCKHUE  SIBJICHUS
C UCIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUN;

OCBOEHHE METOJOB PEIIECHUsI MPOCTEHIINX PacuETHBIX 3a7ad C HCIOJIb30BaHHEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUW HAONIONATh NPUPOIHBIC SBICHUS W BBHIMOIHITH OIBITHI,
nabopaTopHble pabOThl M HSKCIIEPUMEHTAJbHBIE MCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padbOTHI ¢ HH(pOopMalKeil GU3NIECKOTo COAep KaHMsl, BKIIHOYast
UHPOPMAIIMI0O O COBPEMEHHBIX JIOCTHKEHUSAX (PU3MKH, aHadu3 M KPUTHUECKOE
OlICHUBaHUE UH(OpMaIUK;

3HAKOMCTBO €O cdepamu TpodeCCHOHAIBHOW JCATEIbHOCTH, CBS3aHHBIMU
¢ (U3MKOW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKECHHSIX
(bu3MUeCcKO HAyKH.

Ha wusyyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOUIETro
obpaszoBanusi oTBoauTCs 238 wacoB: B 7 kiacce — 68 wacoB (2 uvaca B HeAeNo),
B 8 kiacce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 102 yaca (3 yaca B Hefienio).

[Ipenyaraemsiii B mporpamme 1o (hpu3uke rnepeyeHb JadopaTOPHBIX PabOT U OIBITOB
HOCUT pEKOMEHJATEIbHBIM  XapakTep, Vy4YWTedb JellaeT BbIOOp MPOBEICHUS
7a00paTOpHBIX pabdOT M  OMNBITOB C YYETOM HWHAMBUIAYAIbHBIX OCOOEHHOCTEU
oOy4aromuxcsi, CIHUCKAa OHKCIEPUMEHTAJIbHBIX 3aJaHUN, NpeIaraéMblXx B paMKax
OCHOBHOT'0 T'OCYJIJApPCTBEHHOTO IK3aMeHa 1o (pu3uKe.
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COJAEP)XAHUE OBYUEHUSI
7 KIIACC
Pa3znen 1. ®u3uka u e¢ poJib B NO3HAHUHU OKPYKAIOIIEr0 MUPA
Odu3uka — Hayka o Tmpupojae. SBieHus npupoasl. DuU3HUECKUE SBIICHUS:

MEXaHUYECKHUe, TEIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIEC, CBETOBLIE, 3BYKOBBIE.
duznyeckue BennuuHbl. M3mepenue ¢puznyeckux BennyuH. Guznueckue mpuoopsl.
[TorpemHocTh U3MepeHnit MexTyHapoHasi cucTeMa €ANHHIL.

Kak ¢usuka u  JOpyrue  ecTECTBEHHbIE HAyKH  HU3y4aloT  IPUPOIY.
EcTecTBeHHO-HaYUYHBIN METO/T MO3HAHUA: HAOI0/IEHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA,
BBIJIBUKEHUE TUIIOTE3, YKCIIEPUMEHT IO MPOBEPKE TMIOTE3, 00bsICHEHNE HAOII01aeMOT0
sBiieHus. Onucanue PU3NYecKux SBJICHUN C TTOMOIIBI0 MOJIEIICH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBbIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.
duznyeckue NpudOPsI U MPOLEaypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBLIM
npruOopoM.

Jlabopamophvie pabomul u onvimol

Omnpenenenre EeHbI JeIeHUs MKaAIbl K3MEPUTEIHLHOTO Iprdopa.

N3mepenne paccTosHUM.

N3mepenue o0bEMa KUAKOCTU U TBEPJOTO TEIA.

Omnpenenenue pa3MepoB MajbIX TEJ.

N3mepenne Temneparypbl Py MOMOIIIH KUIKOCTHOTO TEPMOMETPA U TaTUYHKA
TEeMIepaTypBbl.

[IpoBenenue uccaea0BaHus MO MPOBEPKE MMITOTE3bI: 1aIbHOCTh MOJICTA IIapHKa,
MYyIEHHOTO TOPU30HTAIILHO, TeM O0JIbIIIe, 4UeM OOJIbIle BHICOTA MYCKA.

Pa3neu 2. [lepBoHayaibHbIe CBeIEHUsI 0 CTPOEHUH BelllecTBA

CrpoeHne BemiecTa: aTOMbl M1 MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBrmxeHue yactull BemecTBa. CBs3b CKOPOCTH JABMKEHUS YACTUIL C TEMIIEPATYPOH.
BbpoyHoBckoe nBuxkenue, nuddysus. BzanmonericTBre yacTHUI] BEIIECTBA: MPUTKEHUE
Y OTTAJKABaHUE.

ArperaTHple COCTOSIHMS BELIECTBA: CTPOCHUE Ta30B, >KUAKOCTEH M TBEPABIX
(KpUCTAIIIMYECKNX) Tel. B3auMoCBsA3b MEXIy CBOMCTBaMH BEUIECTB B Pa3HbIX
arperaTHpIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenue nuddysun.

HabGmonenve siBneHuil, OOBSICHSIONIUXCS TPUTSHKEHUEM WIA OTTAJIKUBAHUEM
YaCTHIl BEIIECTBA.
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Jlabopamopnvie pabomwl u onvimol
Onenka quameTpa aToMa METO0M PsIIOB (C UCToNIb30BaHUEM doTorpaduil).
OnbITHl 110 HAOTIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEHCTBHS CHUIT MOJICKYJIIPHOTO TIPUTSHKEHUS.

Paznen 3. /IBu:keHne U B3aUMo/ieiicTBHE Tell
Mexanuueckoe ABWkeHUE. PaBHOMEpHOE M HEpaBHOMEpHOE JBMXeHUE. CKOPOCTh.
CpenHssi CKopoCTh ITPU HEPABHOMEPHOM JIBUKEHUU. PacueT myTu U BpeMEHU JBUKECHUS.
SBnenne uHepiuu. 3aKOH MHEepLUU. B3anmoaecTBre Tell Kak MpUYMHA U3MEHECHUS
CKOPOCTH JBMKEHHUA TeJl. Macca Kak Mepa MHEPTHOCTH Teja. [IIOTHOCTH BellecTBa.
CBs13b IJIOTHOCTH € KOJTMYECTBOM MOJIEKYIT B €MHUIE 00BEMa BEIIECTBA.

Cuta kak XapakTepucTuka B3aumozencTBus Tei. Cuiia ynpyroctu u 3akoH ['yka.
N3Mepenue cuibl ¢ TOMOIIBIO JMHAMOMETpA. SIBJIEHHE TATOTEHUS U cuia TshkecTh. Cuma
TSDKECTU Ha JpyTuXx IiaHetax. Bec tena. HeecomocTh. CrioxeHHne CUJl, HAITPaBJICHHBIX
nmo oaHou mpsimoil. PaBHOxeucTByromas cui. Cuiia TpeHus. TpeHHE CKOJbXKEHUS U
TpEeHUE NOKOsI. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Halnronenne MexaHn4eckoro ABMKEHUS Tena.
N3mepenne CkopocTr NPSMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBneHust MHEPIUU.
Hab6nronenue nsMeHeHust CKOPOCTH MPHU B3aUMOJICHCTBUY TEll.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TE.
CrnoxeHue cuil, HalpaBJICHHBIX TI0 OJTHOW MPSMOM.

Jlabopamophvie pabomul u onvimol

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO IBUKEHUS (IIapuKa B )KUAKOCTH, MOJCIH
IIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

Omnpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM IMIapHKa M0 HAKIOHHON
MJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOTO TeEA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKEHHUS (eopMaIium) npy>KuHbI
OT NPHWJIOKEHHOMN CHUJIBI.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBLKEHHUS OT Beca Teja
U XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3znen 4. /laByienne TBEPABIX TeJl, :KUAKOCTE 1 ra3oB

Hanenue. CrnocoObl yMEHBIIEHUS W yBEIMYEHMs AaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJ€HUS Ta3a OT 00beMa, TeMiieparypsl. [lepenada gaBieHus TBEpAbIMU
TeIaMu, >KUAKOCTSIMM MW Tra3zamu. 3akoH Ilackams. I[IHeBMaTMyeckne MallWHBI.
3aBUCUMOCTh JIABJICHHSI JKUJIKOCTH OT TIiyOuHbl. ['mapocTaTuyeckuid mapaaokc.
Coobmraromuecs cocyabl. [ uapaBnuueckie MeXaHU3MBbI.

Atmocdepa 3emmn u armochepHoe namieHue. [IpuunHBI CylIecTBOBaHUs
BO3ylIHON 0000ukH 3eman. OnsiT Toppuuennu. 3mepenue arMmochepHoro



®denepanbHas pabouas nporpamma | @usuka. 7-9 kimaccel (6a30BbI YPOBEHB)

JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOT0 JaBICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlelicTBUE KUAKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TeJo. BriTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JJABJICHUS ra3a OT TEMIEPATYpPHI.

[lepenaua naBiieHUs )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs COCy/ibl.

['mppasnuueckui npecc.

[TposiBneHune aeiicTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIBI OT 00BbEMa MOTPYKEHHOM YacTH Tefa U
IJIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEHN CUIIbI BECY BBITCCHEHHOU KUJIKOCTH.

VYcmoBue 1UIaBaHWs TEN: IUIABAHWE WM TIOTPYKEHHE Tel B 3aBUCUMOCTH
OT COOTHOIIEHHUS IIJIOTHOCTEN Tesa U KUIKOCTH.

Jlabopamopnvie pabomul u onvimoi

HccnenoBanne 3aBUCUMOCTM Beca Tejla B BOJE OT 0OBbEMa NOTPYKEHHOM
B JKUJIKOCTh YaCTH TEJA.

OmnpeneneHre BBITAIKUBAIOMICH CUIIbL, JEUCTBYIOIIEH HA TEJO, IMOIPYKCHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTM BBITAIKHABAIOIIEH CHUJIbI, JCUCTBYIOLIEM HA TEJIO
B KUJIKOCTH, OT MacCChl TeJa.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIbI, TEUCTBYIOLIEH
Ha TeJO B JKUJKOCTU, OT 00BEMA MOTPYKEHHOW B JKUJIKOCTh YACTH Teja U OT IUNIOTHOCTU
YKUJIKOCTH.

KoncTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHE JIOJKH U OIPEICICHUE €€
rPYy30M0bEMHOCTH.

Pa3znen 5. PaboTa u MOIIIHOCTH. JHEprus

Mexanudeckas padbota. MOITHOCT®.

[TpocTeie MEXaHU3MBI: pbluar, 0J0K, HAKJIOHHAs TJI0CKOCTh. [IpaBuio paBHOBecHs
peruara. [IpumeneHnue mpaBwiia paBHOBECHS pblyara K OJIOKy. «30J0TOE MPaBUIION»
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MeXaHU3MbI B ObITY U TEXHHKE.

Mexanundeckast sHeprusi. Kunerndeckas v moTeHuuaabHas sHeprus. [pespaiienue
OJIHOTO BHJIa MEXaHUYECKOU IHEPTUH B IPYroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[IpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophwsie pabomul u onvimoi

Onpenenenrie  paOOTBI CHIBI TPEHHMS TIPH PABHOMEPHOM JBMIKCHHH Tela
10 TOPU30HTAJILHOM MOBEPXHOCTH.

HccnenoBanue ycaoBUil paBHOBECHS phlyara.
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N3mepenne KI1J] HakIOHHON IIJIOCKOCTH.
N3ydenue 3ako0Ha COXpaHEHUsI MEXaHUYECKON DHEPIHM.

8 KUIIACC

Pa3neu 6. TenioBble siBJIeHUSA

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUSI BELIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJL. ONBITHI, TOATBEPKAAIOLIINE OCHOBHBIE MOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenn  TBEpAOro, KUAKOTO U  Ta3000pa3HOr0  COCTOSSHUM — BEILIECTBA.
Kpucranmnnueckue u amopdusie Tena. OOBSICHEHHE CBOWCTB ra3oB, >KMJIKOCTEH U
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUI MOJIEKYISIPHO-KMHETHYECKOU Teopuu. CMaunBaHue
Y KallWJUISIpHBIE SIBJICHUs. TEemoBoe pacliupeHue U CokaThe.

Temneparypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JIBMXKEHMS YaCTHII.
Buytpennss sneprus. CriocoObl U3MEHEHMs] BHYTPEHHEW SHEpruu: TeIulonepenada u
coBepuieHHe paboThl. Buael Termonepenayn: TEMJIONPOBOJHOCTb, KOHBEKIIHS,
U3ITyYEHUE.

KonuuecTtBo Temnotel. YnenabHass TEIUIOEMKOCTh BellecTBa. TemnooOMeH Hu
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TeIIoBoro OanaHca. IlnaBineHue m oTBepaeBaHUE
KPUCTAJUIMYECKUX BELIECTB. YJenbHas TeruioTa IuiaBieHus. [lapooOpa3oBanue u
koHjeHcauus. Mcnapenwe. Kumenue. VYaenbHas Temiota napooOpa3oBaHMS.
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUSI OT aTMOC(EPHOTO JIaBICHHUS.

BrnaxxnocTh BO3ayXa.

DHeprus TOIIMBA. Y AeNbHas TEIJIOTA CTOPAHMUSL.

[Tpunuunel padotel TemwtoBbix apurareneil KIIJ[ remnoBoro asuratens. TernoBbie
JIBUTATEIN U 3alIATA OKPYKAIOILIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPALEHUS SHEPTUH B TEIUIOBBIX MIpOLECcCax.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenue nuddysumn.
Habmronenue sBiaeHU cMauyuBaHUS M KaTWJUISIPHBIX SIBJICHUH.
Habmronerune TenioBoro pacimpeHus Teil.
WN3meHenne JnaBlieHMs Tra3a MNpd HM3MCHCHHMH O00bEMa W HArpeBaHUHU WM
OXJIAXKICHHH.
[TpaBuia usmepeHus: TeMnepaTyphbl.
Bunbl Tenonepenaun.
OxJtaxkieHue Mpu COBEPIICHUH PabOTHI.
HarpeBanue npu coBepiiieHuN paboThl BHSIITHUMH CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
Hab6mroqenne KureHus.
Ha6nronenue mocTostHCTBA TeMITepaTyphl MPH TUIABJICHHUH.
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Mojenu TEMJIOBEIX IBUTATEIICH.

Jlabopamopuvie pabomwi u onvimol

OnbITh IO 0OHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJIIPHOTO PUTSIKEHHUS.

OnpITHI IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnbITHl 0 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUs Ta30B, )KUAKOCTEH U TBEPHBIX
Tell.

Ornpenenenue naBiaeHUs BO3AyXa B 0ajUIOHe HINpPHUIIA.

OnbITI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3[yXa OT €ro oobema u
HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka TruUMOTE3bl JUHEWHONW 3aBUCUMOCTU JUIMHBI CTOJOMKA >KHIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HabGnronenue n3MeHeHrs: BHYTPEHHEN SHEPTUU Tella B pe3yibTaTe TeIUIoNnepeiaun
¥ paOOThI BHEIIIHUX CHII.

HccnenoBanue gBIEHHS TEINIOOOMEHA IPH CMEIIUBAHUM XOJOJHON U ropsuei
BOJIBI.

OnpeneneHrne KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW TMpH TEIIOOOMEHE
C HAarpeThIM METAJUIMYECKUM LIIIMHAPOM.

Onpenenexne yAenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca MCHapeHHusl.

OmnpeneneHne OTHOCUTENIBHOM BJIAXKHOCTH BO3yXa.

OnpenenexHne yeabHOM TEIIOTHI IUIABICHUS JIbJA.

Pa3nen 7. DiiekTpuyecKkue U MArHUTHbBIE SIBJIEHUSA

OnekTpuzauus Ten. JlBa poja  3JEKTPUYECKHX 3apsaoB. B3aumoneiicTBue
3apsoKeHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTD CUJTBI B3aUMOCHCTBUS 3apSyKEHHBIX T
OT BEJIMYMHBI 3aPSJI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

OnekTpuueckoe moje. Hanpspk€HHOCTh  AnekTpudeckoro mojia.  [IpuHnun
CYTEPIIO3UIINH TEKTPUIECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsiioB. ODJEMEHTAPHBIA AJIEKTPUUECKUNA 3apsil.
Crpoenue atoma. [IpOBOAHUKH M NUAJIEKTPUKUA. 3aKOH COXPAHEHUS DJIEKTPUUYECKOIO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOUHHUKHN
MOCTOSTHHOTO  TOKa. JIeHCTBUS DJEKTPUUECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE,
MAarHuTHOE). DJIIEKTPUUYECKUN TOK B )KUAKOCTAX U razax.

OnekTpudeckas uenb. Cuiia Toka. DJIeKTpuueckoe Harpsbkenue. ConpoTUBIICHHE
IIPOBOJHUKA. Y IEJIBHOE CONPOTHUBIICHHE BellecTBa. 3akOH OMma sl y4yacTka LEIH.
[TocnenoBaTenbHOE U ApaUIENbHOE COCTMHEHUE IPOBOJHUKOB.

PaboTa u MOLTHOCTB ANEKTPUUECKOro TOKa. 3akoH Jxoyns—JIleHna. DnexkTpuiyeckue
IEMU ¥ TOTPEOUTENN ICKTPUIECKOM d3Heprun B ObITy. KopoTKkoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3aMMOJEHCTBHE MOCTOSIHHBIX MAarHMTOB. MarHuTHoOe
noje. MarauuTHoe noJjie 3eMJIM U €ro 3HauYeHUE IS *KU3HU Ha 3emiie. OnbIT OpcTena.
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MarauTHoe ToJie 3JIEKTPUYECKOro TOKa. [IpuMeHeHHne SIeKTPOMAarHuTOB B TEXHUKE.
JlelicTBME MAarHUTHOTIO MOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTaTENb MOCTOSHHOTO
ToKa. Vcronp30BaHWE DJIEKTPOJBUTATEICd B TEXHUYECKUX  YCTPOWMCTBaX U
Ha TPAHCIIOPTE.

Onbitel ®Dapanes. SBneHWe HieKTpoMarHuTHOM WHAYKUMHU. IlpaBuio Jlenua.
Onekrporeneparop. CrocoObl MOIYYEHUS DJICKTPUUYSCKONW SHEPTUU. DJIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DJeKTpU3aLus Tel.
JIBa poa 3JIEKTPUUYECKUX 3apsII0B U B3AMMOJICHCTBUE 3apSKEHHBIX TEJl.
Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsI UHIYKIUSI.
3aKOH COXpaHEHUs IEKTPUUECKHX 3apsI0B.
[IpOBOTHUKY U JUATIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS
HcTOYHMKYM TOCTOSIHHOTO TOKA.
JIeCTBUSA DIIEKTPUYECKOTO TOKA.
DIIEKTPUYECKHUM TOK B KUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepeHne cuibl TOKa aMIIEpMETPOM.
N3Mepenue 3JIeKTpUUEeCKOro HApsIKEHNS BOJIbTMETPOM.
Peocrar 1 MmarazuH COpOTUBIICHUMN.
BzaumMoeiicTBrE MOCTOSTHHBIX MarHUTOB.
MonenupoBaHre HEBO3MOKHOCTH Pa3CICHUS MOJKOCOB MarHuTa.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OmneIiT Opcrena.
MarHutHoe 1oJie ToKka. DJIEKTPOMAarHur.
JlelicTBHE MAarHMTHOIO MOJIA HA MPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb NOCTOSTHHOTO TOKA.
HccnenoBanue siBIICHUS 3JIEKTPOMAarHuTHOM MHTYKIIHUH.
OmnbiTel @apanes.
3aBUCHUMOCTb HAMPABICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BO3SHUKHOBEHHUSI.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OnbITHI IO HAOJTIOICHUTO AJICKTPU3AINN TET UHAYKITUEH B TTPU CONTPUKOCHOBEHUH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKHU U JTUDIICKTPUKH.
COopka 1 mpoBepka pabOThI IEKTPUUECKOMN I[EMU TOCTOSTHHOTO TOKA.
W3mepenure u peryaIupoBaHie CHIIbI TOKA.
N3mepenue u perympoBaHre HaMpsHKEHUS.
HccrnenoBanne  3aBUCUMOCTH  CWJIBI  TOKa, HAYHIETO  4Yepe3  PE3UCTOp,
OT COIMPOTHUBIICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
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OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb JJIEKTPUYECKOTO  COMPOTUBIICHUS
MIPOBOJIHHUKA OT €r0 JUIMHBI, IUIOMIAAN MTOMIEPEYHOr0 CEYECHHS U MaTepHUaa.

[IpoBepka npaBuia CIOKEHUS HANIPSYKEHUI MPU MMOCIEA0BATEIHOM COEIUHEHUH
JIBYX PE3UCTOPOB.

IIpoBepka nmpaBwiia A1t CHIIBI TOKA ITPY NapAJLIEIbHOM COEAMHEHNN PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHY AJIEKTPUUECKOTO TOKA, BBIEISIEMOM Ha PE3UCTOPE.

HNccnenoBanne  3aBUCUMOCTM  CWJIBI  TOKA, MAYLIETO 4Y€pe3  JaMIIOUKYy,
OT HANpPsHKEHUS HA HEW.

Omnpenenenue KIIJ] Harpesarernsi.

HccnenoBanne MarHuTHOTO B3aUMOJEHCTBUS IOCTOSHHBIX MAarHUTOB.

N3yuenne MarHuTHOTO MOJIst TOCTOSIHHBIX MATHUTOB MIPU UX 00bEIMHEHUU U
pa3IeNeHnN.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIKY.

OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH CHJIBI B3aUMOJCHCTBHS  KATYIIKU
C TOKOM UM MAarHUTa OT CUJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.

N3yyeHne neiicTBUsI MArHUTHOTO TTOJISI HA MIPOBOJAHUK C TOKOM.

KoHctpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

N3mepenune K11/ anexkTpoaBUraTeabHOM YCTaHOBKHU.

OnbITHI 110 UCCIIETIOBAHUIO SIBJIEHUS 3JIEKTPOMATHUTHOM UHAYKIIUU: UCCIIETOBAHUE
W3MEHEHHI 3HaYEHUS U HAIIPaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJIeHUsI

Mexannueckoe  aBwkKeHHME.  MarepuanbHas — Touka. (Cucrema  oTcyera.
OTHOCUTENBPHOCTh ~ MEXAaHUYECKOTO  JBWKEHUA. PaBHOMEpHOE  MPAMOJMHEWHOE
nBrkeHue. HepaBHoMepHOoe mnpsiMoiMHENHOE ABWKeHWE. CpenHssi U MrHOBEHHas
CKOPOCTH T€Ja MPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PapHoyckopeHHOE TIpsMoJinHeHOe aBrxkeHrne. CBoOOHOE TajieHue.
OmnbiTel ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpYy>KHOCTH. Ilepuon u wactora oOpaieHus.
JIunenHas u yrioBas ckopocTu. LleHTpocTpeMUTenbHOE YCKOPEHHE.

ITepseiit 3akoH Herotona. Bropout 3akoH Herorona. Tpetun 3akon Herotohna.
[TpuHIMII CynIepIIO3ULIAN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHHS CKOJILKEHUS, CUja
TPEHMUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuita TSKeCTU M 3aKOH BCEMHUPHOTO TATOTCHUS. Y CKOPEHUE CBOOOIHOTO MaeHUSI.
JBmxenne nnaner Bokpyr Cosnna. IlepBas xkocmuyeckas ckopocTb. HeBecoMocTh u

neperpy3Ku.

11
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PaBHOBecue MmaTepuasbHOM TOUYKH. AOCONIOTHO TBEpHaOe Teio. PaBHOBecue
TBEPJIOTO TeJla ¢ 3aKPEIJICHHON OChIO BpanieHus. MoMeHT cuiibl. L{[eHTp TskecTH.

Nmnynsc Tema. M3menenue wummyibca. WMmynbc cunibl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanuveckass paboTa U MOITHOCTh. PaboTa CHIT TSHKECTH, YNPYTrOCTH, TPCHUS.
Cas13b 3Hepruu 1 paboThl. [ToTeHManbHast SHEpPTUs Tea, TOJAHATOrO HaJl TOBEPXHOCTHIO
3emun. [loTeHuManbHas SHEprusi ckatol npyxkuHbl. Kunetnueckas sHeprus. Teopema
0 KUHETUYECKOM dHEPruu. 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTHUH.

Llemoncmpayuu

Habmoienne MexaHM4ecKoro JBHKEHUS Tela OTHOCUTEIBHO Pa3HbIX Tell OTCUCTA.

CpaBHeHUeE MyTel U TPACKTOPUN IBH>KEHUSL OJHOTO U TOTO KE TEJIAa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYUETA.

N3mepenne CKOpOCTH U yCKOPEHUS TPAMOJIMHEMHOTO JIBUKCHUS.

HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOTO IBUKEHUS.

Hab6itoienue nBukeHus Teiaa no OKpy>KHOCTH.

HabOmoneHne MexaHMYeCcKUX SIBJICHHWM, NPOUCXOASIIMX B CHCTEME OTcueTa
«Tenexka» Ipu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBLHO KaOMHETa
(bu3NKH.

3aBUCHUMOCTb YCKOPEHHMS TeJA OT MACChl TEJIA U IEUCTBYIOLIEH HA HETO CUJIBI.

HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHenue Beca Tena npyu yCKOPEHHOM JABUKECHHH.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEIl.

CoxpaHeHHe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHne UMIyJibca MpH adCOTIOTHO YIIPYTOM B3aUMOACHCTBUU.

HabutoieHne peakTUBHOTO ABMXKEHUS.

CoxpaHeHHne MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM MaJACHHH.

CoxpaHeHHWE MEXaHMYECKOM SHEpPruyM IpH JBWKEHUM Tela TMOJ JEHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimoi

KoHcTpynpoBanue TpakTa Jyisi pa3roHa U JaJbHEUIIEro PAaBHOMEPHOTO JABUKCHUS
IapyKa WA TEICKKH.

Omnpenenenre cpeaHEl CKOPOCTH CKOJBXKEHUS OpycKa WM JIBIDKCHHS IIIapuKa
10 HaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHre yCKOPEHUS Tejla MPU PAaBHOYCKOPEHHOM JBMIKEHUU IO HAKJIIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKCHUHN
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THITOTE3BI: €CIM TIPH PaBHOYCKOPEHHOM JBM)KCHHHM 0O€3 HadalbHOU
CKOPOCTH ITyTH OTHOCSATCSI KaK Psii HEYETHBIX YUCEN, TO COOTBETCTBYIOIIHNE MTPOMEXKYTKH
BPEMEHU OJIMHAKOBHI.

12
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HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKONBKEHHUS OT CHUJIbI HOPMAJIbHOTO
JIaBJICHUS.

Onpenenenne ko3 PpULIMEHTa TPEHUSI CKOJIbKEHHUSL.

Omnpenenenne KECTKOCTU PYKUHBI.

Onpenenenre pabOThl CWIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHH Tela
110 TOPU30HTAILHON TTOBEPXHOCTH.

Omnpenenenne padOThl CHIIBI YOPYTOCTH IPHU MOABEME Ipy3a C HCIOIb30BAaHUEM
HEMOIBIYKHOTO U TOJIBUYKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXPaHEHUS SHEPTHU.

Pa3nen 9. Mexannueckue Ko0J1e0aHUSA ¥ BOJTHBI

KonebarensHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUM: TEPUOI,
4acToTa, aMIUIMTyaa. MaremMaTudyeckuil W TpPYXKUHHBIM MasTHUKU. [IpeBparnieHue
SHEPruu Mpu KojaeOaTeIbHOM JBUKCHUHU.

3aryxaronue kosieOanus. BoiHyx)neHHble koyieOanus. Pezonanc. MexaHudeckue
BOoJIHbI. CBOiicTBa MexaHW4YeCKUX BOJH. IIpo/iofibHBIE W momepeyHble BOJHBL. [[nnMHa
BOJIHBI M CKOPOCTh €€ pacHpoCTpaHeHHs. MeXaHWYeCKue BOJHBI B TBEPAOM TEIIE,
CECMHYECKHE BOIHBI.

3ByK. I'poMKOCTh, 3Byka W BbIcOTa ToHA. OtTpaxkeHue 3Byka. MHpasByk u
YIBTPA3BYK.

Jlemoncmpayuu
Habnronenue konedanuii ey o JeHCTBUEM CUIIBI TSXKECTU U CUITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
PacnipocTpanenue mpo10JIbHBIX U MOTIEPEYHBIX BOJH (Ha MOJIETIH).
HaGnronenue 3aBUCHIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYyCTHUYECKUI PE30OHAHC.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHne 4acTOThl ¥ MeproJia KoeOaH!i MaTeMaTHIeCKOro MasTHHKA.

OnpeneneHre 4acTOThl U MEpUOAa KoJieOaHU NPy KUHHOTO MasiTHUKA

HccnenmoBanue 3aBHCHMOCTH TIepHoAa KOJeOaHUH IMOJBEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccrnenoBanne 3aBHCHMOCTH — TIepuojJia  KojeOaHW TMPYKHHHOTO  MasTHHKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCHMOCTH IEPHOJIa KOJIeOaHUH TPpy3a, MOABEIICHHOIO K HHTH,
OT MaccChlI Ipy3a.

OMnbBITEL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh IMEPHOJA KOJCOAHUN MPYKUHHOTO
MasiITHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

H3mMepenne ycKoOpeHus: CBOOOHOTO MaACHHUS.

Pa3nen 10. DinekTpoMarHuTHOE MoJIe M 3JIEKTPOMATHUTHbIE BOJTHbBI

13
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DNeKTpOMarHuTHOE T0JIE. DONEeKTpOMarHUTHbIE BOJIHBL. CaoiicTBa
ANIEKTPOMAarHuTHeIX  BoyH. [llkama  snekTpoMarHUTHBIX  BOJMH. Vcrosb3oBaHuE
3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

OnexTpomMarHuTHas npupoja ceera. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Llemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophbvie pabomul u onvimol
W3ydenne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIIBIO MOOMJIBHOTO TeTe(OoHa.

Pa3znen 11. CBeToBbIe AABJICHUS

JIyueBass Monenb cBeta. Mcrounnku cBeta. IIpsMoOIuMHENWHOE pacnpoCcTpaHEHUE
ceera. 3armenuss ConHua u Jlynwsl. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpPa’KE€HUs CBETA.

IIpenomnenue cBera. 3akoH IpenomieHuss cBera. [losHOe BHyTpeHHeEe
OTpaxkeHue cBeTa. Vcmosib30BaHWE MOJHOTO BHYTPEHHETO OTPA)KEHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nmydeid B nuH3e. OnTudeckas cucrema (poroanmnapara, MUKPOCKOIA U
Teneckona. ['ma3 kak ontuyeckas cuctema. biin3opykocTs U JalIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. ClioskeHHE CIEKTPaTbHBIX
uBeToB. /lucnepcus csera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA.
OtpaxkeHue cBera.
[Tonyuenune u3o00pakeHui B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.
OnTHU4ecKnii CBETOBO/I.
Xox mydeii B cOOMparoIiei JInH3e.
XO0J JIydeil B pacCEnBArOLIEH JTUH3E.
[Tomy4yenue n300paskeHuit ¢ MTOMOIIBIO JINH3.
[Tpunuun nerictBus hoToanmnapara, MUKPOCKOTA U TEJIECKOIIA.
Mopenn rnasa.
PasnosxeHue 0exoro cBeTa B CIIEKTP.
[Tonydyenue Gexoro cBeTa Npu CIOKEHUU CBETA PA3HbBIX LIBETOB.

Jlabopamophwsie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUS CBETOBOIO Jiyda OT yrJiia MaJICHUsI.
N3yuenne xapakTepucTUK N300paKeHUs MIpeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yIJia MPEJTOMIIEHUS] CBETOBOTO Jiyda OT yIJjia NaJeHUs
Ha TPAHUIIE «BO3AYX—CTEKIIO».
[Tonyuenne n300paXkeHH ¢ TOMOIIBIO COOUPAIOIICH JTUH3HI.
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Omnpenenenne HOKyCHOTO PaCCTOSHUS U ONITUYECKOM CHJIBI COOMPAOIICH JTUH3HI.

OnBITHI 1O Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITH 10 BOCOPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOJACHUM Yepe3 IIBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanToBbIe IBJIeHUSA

OmnbiTel Pezeppopaa u mianerapHas Monaens aromMa. Mogens atoma bopa.
Hcnyckanue v noryoneHne ceeta atoMoM. KBaHTel. JInHeHyaTbie CIEKTPBI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO sIpa.
Hyxnonnas Moznens atoMHOTO snpa. M3oronsl. Pannoakrusaele npespamenus. [lepuon
[OJIypacnaaa aTOMHBIX sJEp.

SnepHble peakuuu. 3aKOHbI COXPaHEHHUS 3apsiI0BOIO0 U MACCOBOI'O YMCEI. DHEPTHUs
CBA3M aTOMHBIX szep. CBs3b Maccel M SHepruu. Peakuny cuHTE3a M JIEIEHUS AIEp.
Nctounuku 3aeprun CoytHIIa U 3BE3/I.

Anepnas osHepretuka. JIeMCTBUS pAaJMOAKTUBHBIX W3JIy4YEHUHM Ha KUBBIE
OpraHU3MBlI.

Jlemoncmpayuu
CrexTpbl U3JIy4eHHUs U MOTJIOICHHUS.
CrexkTpbl pa3InvHbIX Ia30B.
CnekTp Bozopoa.
Habnronenue tpexoB B kamepe Busbcona.
PaboTa cueTurka HOHU3UPYIOMINX U3TYUCHHM.
Perucrpanus u3nyyeHus IpUpOIHBIX MUHEPAJIOB U MMPOILYKTOB.

Jlabopamopnvie pabomul u onvimoi

HaGnronenue CriomHbIX U IMHEHYAThIX CIIEKTPOB U3TyUEHUSI.

HccnegoBanue TPEeKOB: U3MEPEHUE DHEPTHMU YACTHUIBI MO TOPMO3HOMY MYTHU
(o dotorpadusam).

N3mepenue paanoakTUBHOTO (hoHA.

IHoBTOpPHUTEJIHbHO-0000 A0 MOYJIb

[ToBTOpHUTENHEHO-00001IAIOMINKA MOAYJb TMpEAHA3HAYEH MJisi CHUCTEMaTHU3aluud |
0000I1IeHHs] TIPEIMETHOTO COAEpP>KaHWS M OIbITa JACSTENbHOCTH, MPUOOPETECHHOTO
Opy HW3YYEHUH BCEro Kypca (QU3MKM, a Takke JJid TOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY AK3aMEHY 110 (PU3HKE JJIsI 00yUaronIuXCsl, BRIOPABIIMX ATOT YUCOHBIIM
peaIMerT.

[Ipy wu3ydyeHHH HAHHOTO MOJYJS PEATM3YIOTCS U CUCTEMATHU3UPYIOTCS BHJIbI
NEeSATEeIbHOCTH, HAa OCHOBE KOTOpBIX OOECIEeYMBAETCS JOCTHXKEHHUE MPEIMETHBIX U
METanpeIMETHBIX MJIAHUPYEMBIX pE3yIbTAaTOB oOy4JeHus, dbopmupyercs
€CTECTBEHHO-HAY4YHasl TPaMOTHOCTb: OCBOEHHE HAay4YHBIX METOJOB HCCIEAOBaHUS
SIBJICHUM MPUPOJIBI M TEXHUKH, OBJIAJICHIE YMEHUSIMH OOBSICHATh (DU3UYECKUE SIBIICHUSA,
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IIPUMEHSIS TIOJIyYEHHBIE 3HAaHMs, peIlaTh 3aJa4d, B TOM YMCIIE KAa4eCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO AEATENBHOCTHBIN XapaKTep JaHHOTO pa3Jiesa Pealn3yeTcs 3a CUET
TOT0, YTO 0OYUaIOIIMECs BHIMOIHSIIOT 33/1aHUsA, B KOTOPBIX UM IpeaIaraercs:

HA OCHOBE MOJIyUYEHHBIX 3HAaHWN PACIIO3HABATh U HAYYHO OOBICHITH (PU3NUECKHUE
SIBJICHUS B OKPY’KAIOLIEN ITPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIOJIb30BaTh HAYYHBIE METOIbI UCCIICOBAHMS (PU3NUECKUX SIBJICHHI, B TOM YHCIIE
JUISI IPOBEPKH TMIIOTE3 U MOJIYyYEHUs TEOPETUYECKUX BBIBOJOB;

OOBSCHATh Hay4yHblE€ OCHOBbI HauOoJiee Ba)XHBIX JOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIlPUMEpP, MPAKTUYECKOTO0 MCHOJIB30BAHUS PA3JIUYHBIX HCTOYHHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPALICHUS W COXPAHEHHUs BCEX H3BECTHBIX BHJIOB
SHEPTHH.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydyenne (Qu3mku Ha ypOBHE OCHOBHOTIO 00miero oOpa3oBaHHs HapaBlICHO
Ha JIOCTWKCHHE JIMYHOCTHBIX, METANpeIMETHBIX W MPEAMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbpraTe m3ydyeHuss (pu3ukm Ha YpOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
y oOyuaromierocst 0yayT chopMHpOBaHBI CIEAYIOMINE INYHOCTHBIEC PE3YJIbTATHI B HACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHNS:

IIPOSIBJICHUE MHTEPECA K NCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUNCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOIIEHHE K IOCTUKEHUSM POCCUICKUX YUCHBIX-(U3HUKOB,

2) rpaKIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYKIEHHHM OOILECTBEHHO-3HAUMMBIX
U JTUYECKUX MpoOJeM, CBSI3aHHBIX C MNPAKTUYECKUM HPUMEHEHUEM JOCTHXKEHUN
bu3uKy;

OCO3HaHMUE BaXKHOCTH MOPAIbHO-3THUECKUX IPUHIIMIIOB B I€ATEIBHOCTH YUYEHOT0;

3) 3CTETHYECKOr0 BOCIIUTAHMA:
BOCIIPUATHE DJCTETHYECKMX KAdyeCTB (DM3MUCCKONM HAyKH: €€ TapMOHHUYHOIO
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOT'0 MO3HAHMS:

OCO3HaHMWE IEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA TMO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIISIIOIIECH KYJIbTYPHI;

pa3BUTHE HAay4YHOW JIOOO3HATENBHOCTH, MHTEpEca K HUCCIEeI0BATEIbCKOU
JEATEIIbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbSI H SMOIMOHAJLHOT0 0J1ar0ONOTyYHA:
OCO3HaHWE IIEHHOCTM  Oe3omacHOro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTH IMPABHJI 0€30M1aCHOTO TMOBEACHUS Ha TPAHCIIOPTE,
Ha JI0pOrax, ¢ AJACKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B JJOMAIITHUX yCIIOBUSX;
c(hOpMHUPOBAHHOCTh HaBBbIKa pedIeKCHU, MPU3HAHKE CBOETO MpaBa Ha OIMIMOKY H
TaKOTO e MpaBa y APyroro 4ejioBeKa;

6) TPYA0BOT0 BOCTIMTAHMSA:

AKTUBHOE Y4YacTHE€ B PEUICHWU NPAKTHUYECKUX 3a7ay (B paMKax CEMbH,
00pa3oBaTeNbHONW OpraHU3allui, TOpOJa, Kpas) TEXHOJIOTHYECKOW W COIUMaIbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHHM;

UHTEPEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuil, CBI3aHHBIX C (PU3UKOM;
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7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

OpHEHTallUs Ha NMPUMEHEeHUE (PU3NYECKUX 3HAHMM JIJIS pellieHus 3a7ad B o0iacTu
OKpY>KaloIllel Cpe/ibl, JIAHUPOBAHUS MOCTYIIKOB U OLEHKH WX BO3MOXKHBIX IMOCJIEICTBUIMA
JUISL OKPY’KAIOIIEN CPEbI;

OCO3HaHHUE TI100aTbHOT0 XapaKTepa HKOJIOTHYECKUX MPOOJIeM U IyTel UX pelieHus;

8) aganTanuu K U3MeHSIIIINMCS YCJIOBUAM CONUATbHOI H PUPOIHOIi CpeabI:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BHINOJHEHHH MCCIEIOBAHUN M MPOECKTOB
bu3znyecKoil HalPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NeATEIbHOCTE;

NOTPEOHOCTH B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM YHCIe HOPMYIHPOBATH UACH,
HOHSTHUS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U ABJICHUSIX;

OCO3HaHME JEPUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTu
buzuky;

IUIAaHWPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHHM HOBBIX (PU3MUYECKUX 3HAHUM;

CTpEMJICHHE aHAJTM3UPOBAThH U BBIABIIATH B3aMMOCBS3H MPUPOIBI, O0IIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHNEM (PU3UUECKUX 3HAHUM;

OLIEHKA CBOMX JIEUCTBUM C YUETOM BIIMSHHUSA Ha OKPY>KAIOIIYIO CPEAY, BOZMOMXKHBIX
r7100aJbHBIX MOCIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATDBI

B pesynbrate ocBoeHHs mporpaMMbl 1Mo (U3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi 'y  oOydaromierocss  OyayT  chOpMUPOBAaHBI  METaNpeaMETHBIC
pe3ynbTaThl, BKIIOYAIOIIME I[1O3HABATENIbHbIE YHUBEpCadbHbIE Y4eOHbBIE NIEHUCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUEOHBIC ICUCTBUS, PETYIISITUBHBIC YHUBEPCATIHLHBIC
y4eOHbBIC IEUCTBUS.

IHo3HaBaTebHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble Jornvyeckue 1eiicTBUA:

BBISIBIISAITh M XapaKTePU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB (SBICHUN);

yCTaHaBIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKAIINN, OCHOBAHHUSI
17151 000OIIICHUSI U CPABHEHMUS;

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTPUBAEMBIX (pakTax, JaHHBIX
Y HAOJTFOICHHSIX, OTHOCSIINXCS K (PH3NICCKUM SIBIICHHSIM;

BBISIBIISATh TIPHYMHHO-CIIC/ICTBEHHBIE CBSI3M MPU M3yYeHUU (QU3UYCCKUX SBIICHUN U
MPOIIECCOB, JENaTh BBIBOJABI C HCIIOJIB30BAHUEM JICTYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PM3NUECKUX BEIINYUH;

CaMOCTOSITENIbHO BBIOMpATh CHoco0 pemieHus y4eOHOW (U3MYEeCKOW 3aaadu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB PEIICHHUS, BRIOOP HanOoJIee MOAXOASIIETO C YIECTOM
CaMOCTOSITEJIEHO BBIJICIIEHHBIX KPUTEPHUEB).
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ba3oBble ucciiefoBarebCKHe 1eiCTBUSA:

UCIIOJIb30BaTh  BOINPOCHI KAK  MCCIEIOBATEIbCKUM HMHCTPYMEHT IO3HAHUSA,

IPOBOJUTh MO CaMOCTOSITEIBHO COCTAaBIICHHOMY IUIAHY OIIBIT, HECIIOKHBIM
bu3nUecKnii  IKCIIEPUMEHT, HEOOJbIIOe HCCIeNOBaHNE (DU3MYECKOTO  SIBICHHS,

OILICHUBATh Ha MPUMEHUMOCTD U IOCTOBEPHOCTH MHPOPMAIIHIO, TOTYUYEHHYIO B X0J1€
WCCIIEIOBAHUSI WJI IKCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIMPOBAaTh OOOOIEHUS W BBIBOABI IO pe3yJbTaTaM
MIPOBEICHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3WPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PU3WYECKUX MPOIECCOB,
a TaKXKe BBIIBUTaTh MPEANOJNOKEHUS 00 HUX pa3BUTUM B HOBBIX YCJIOBUAX U
KOHTEKCTaXx.

Pabora ¢ nndopmanmeii:

OPUMEHATh PA3JMYHBIE METOJBl, HWHCTPYMEHTBI W 3allpOChl IpPU IIOHUCKE
U 0TOOpe MHPOpPMALUU WM JAHHBIX C YUYETOM IpENIOKEHHOW ydeOHOH (usmueckoin
3a]1a4H;

aHAJIU3UPOBaTh, CUCTEMATU3HPOBATh W  HMHTEPIPETUPOBATh  UH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSTENIbHO BBIOMpAaTh ONTUMAJIBHYIO (POPMY MpEACTaBICHUS HHPOPMALIMK U
WUTIOCTPUPOBATh pPEIIAEMbIe 3a/a4ydl HECIIOKHBIMU CXEMaMHy, JuarpamMmmami, HHON
rpaguKoi U UX KOMOWHAIIUSAMH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe eiiCTBUS:

B XoJle¢ oOCyXjaeHuss yuyeOHOro marepuasa, pe3yJbTaToB JabOopaTOpHBIX paboT
¥ TIPOCKTOB 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKTaeMOW TEMbl M BBICKA3bIBAThH
ujey, HaleJCHHBbIE Ha peIIeHHWEe 3aJaud MW TOoJJepKaHue OJlaroKelaTeIbHOCTH
OOIICHHS;

COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSMH JAPYTUX YYaCTHUKOB JHAJIOTA,
0OHapyKUBaTh PA3IMUNE U CXOJICTBO MO3UITHI;

BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

MyOJMYHO TPEACTABIATh PE3yJAbTAaThl  BBITOJTHCHHOTO (PH3WYECKOTO OTbBITa
(9KCIIEpUMEHTA, UCCIIEI0BAHUS, IPOECKTA).

MOHUMAaTh M UCITOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUYaJIbHON paOOThI
IIPY PEIICHUU KOHKPETHOM (U3HIecKor MpoOIeMBl;

MPUHUMATh TIEJIM COBMECTHOM JIESTEIHHOCTH, OPTaHW30BHIBATH JICUCTBUS MO €¢
JTOCTIDKCHHIO: PACTIPEIEATh PO, 00CYKIaTh MPOILECCH M pe3ybTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOIO YacTh PabOTHI, JOCTUTAsT KaYECTBEHHOT'O PE3yJIbTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OIICHMBATh KadeCTBO CBOETO0 BKJIaga B OOMMA MPOAYKT TIO KPHUTEPHUSM,
CaMOCTOSITENTEHO CHOPMYTMPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBUSI.
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PerynsitTuBHble YHUBepcaJbHbIE YUYeOHbIE eHCTBUSA
Camoopranmsanms:

BBISIBIISITH MIPOOJIEMBbl B JKM3HEHHBIX W YYEOHBIX CHUTyalUsX, TPEOYIOMIUX
JUTsl petieHust (GU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IUYHBIX MOAXOAaX MPUHATHS PEUICHUN (MHAUBUIYATbHOE,
MPUHATHUE PEILICHUS B TPYIIE, IPUHATHE PELICHUN TPYIION );

CaMOCTOSITENIbHO COCTABJISITh AITOPUTM pPEIeHUs (PU3NYECKOU 3aJaud WU IJIaHa
UCCJENOBAHUSI C YYETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MpeJjiaraeéMble BapuaHThl PEIICHHI;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh aJE€KBAaTHYIO OIICHKY CUTyallUM U TMpejjaraTh IJIaH €€ HW3MEHEHUS,;

OOBSICHSATh MPUUYUHBI JIOCTUKEHUS (HEIOCTUKEHHUSI) PE3YIbTATOB JEATEIbHOCTH,
JTaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATEILHOCTh (B TOM YHCIIE€ B XOJ| BBINOJHEHUS
(GU3UYECKOTO UCCIEAOBAaHUSI WJIM TIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIMXCS CUTYyaI[ui, yCTAaHOBJIECHHBIX OLIMOOK, BOSHUKIINUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIIOBUSM.

CTaBUTh ce0si Ha MECTO JPYroro 4esjoBeKa B XOJi€ CIopa WIM JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYToro.

NpU3HABaTh CBOC MPABO HA OMIMOKY MpU perieHuH (U3MYECKUX 3a/ad  WIH
B YTBEPIKJCHUSIX Ha HAYYHBIE TEMBI U TaKOE e MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kJjacce NpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

WCITOJIB30BaTh TOHATHSA: (U3MYECKUE W XUMUYECKHE SBJICHUS, HAOIOACHHE,
OKCIIEPUMEHT, MOJIEIb, TUIOTE3a, CAUHUIIBI (PU3MUECKUX BEIUYUH, aTOM, MOJIEKYyJa,
arperaTtHble COCTOSIHUSI BelIecTBa (TBEPAOE, KUJKOE, ra3000pa3HOE), MEXaHUUECKOE
IBIKEeHWE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPacKTOpPHS,
paBHOACHCTByIOIIas cui, Aehopmanus (ympyras, IUTacTHYecKasi), HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

pasnuyath sBieHus (muddys3us, TEIIOBOE JIBIDKCHHWE YaCTHI[ BEIIECTBA,
paBHOMEpHOE JBWIKECHUE, HEPAaBHOMEPHOE IBIIKEHUE, HHEPIIHS, B3aMMOJICHCTBHE TE,
paBHOBeCcHE TBEPABIX TN C 3aKPEIUICHHOW OChIO BpalleHHWs, Iepeaada JIaBJICHUS
TBEPABIMH TEJIaMH, XUIKOCTIMU W Tra3amu, arMoc(hepHoe [aBlieHWe, MIaBaHHWE Te,
NIPEBPAIICHUS] MEXAaHWMYECKOW JHEPTHH) MO OMHCAHUI0 WX XapaKTCPHBIX CBOWCTB M
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SBJICHUM B OKPYKAIOIIEM
MUpE, B TOM 4nciie (GU3NIECKUE SBICHHSI B IPUPO/JIC: IPUMEPHI IBUKEHUS C Pa3THYHBIMU
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CKOpPOCTSIMM B JKMBOW M HEKHWBOW NPUPOJE, NCHUCTBUE CUJIBI TPEHUS B IIPUPOJE H
TEXHHUKE, BIMSHUE aTMOC(EpPHOTO MaBJCHMsI Ha >KMBOM OpraHu3M, IUIaBaHUE pBIO,
phlUuard B TeJ€ 4YeJOBEKa, MPH 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ladyy B YUYEOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUI;

ONMKCHIBATh HU3YYCHHBIE CBOMCTBA Tel W (PU3MYECKHE SIBIICHUSA, HCHOIb3YS
dbu3nueckue BeIMYUHBI (Macca, 00bEM, MJIIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTb,
CpenHss CKOPOCTb, CHJIa YNPYIOCTH, CUJa TSKECTH, BEC TEJa, CUJIa TPEHUs, TaBICHUE
(TBEpIIOTO Tena, JKHUJIKOCTU, Tras3a), BBITAIKUBAIOIIAS CHUJIa, MEXaHWYeckas padoTa,
MOIIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JIEHCTBUS
MEXaHU3MOB, KMHETHYECKas M MOTEHIMAJbHAs 3HEPrus), MPU ONUCAHUU MPaBUIBHO
TpPakToOBaTh (U3UUECKUN CMBICT UCTIOIb3YEMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(U3MYECKUX BEJIHMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JIAaHHYIO (PU3NYECKYIO
BEIMYMHY C JIPYTMMU BEIWYMHAMHU, CTPOUTH TIpaduKu H3YYEHHBIX 3aBHCHUMOCTEU
(GU3UYECKUX BEJIMYNH;

XapaKTEpHU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBJICHUS U IMPOILECCHI, UCHOJIb3YS
nmpaBuia CIOKEHHUs cwil (BIIOJIb OJHOM MpsiMoit), 3akoH ['yka, 3axoH Ilackansi, 3akoH
ApxumMena, TpaBUJIO paBHOBECHUs pbIyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXPAHEHUS MEXaHHUYECKOM HSHEpPruM, MPH 3TOM JAaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3allMChIBAaTh €r0 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MYECKUE SIBJICHUS, MPOLECCHl M CBOMCTBAa TeJl, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyalluid [PAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH
IPUYUHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHWE W3 1-2 JOTMYECKHX IIIaroB
c onopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBJICHUH, (DU3NUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemaTh pacueTHble 3aJauyd B 1—2 1elCTBUS, MCHOJB3YySd 3aKOHBI U (POPMYIIbI,
CBS3BIBaIOIME (PM3MUECKUE BEJITMUYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a]]a41 3alMChIBATh
KpaTKOe yCJIOBUE, MOJCTaBIATH (PU3MYECKHWE BEIWYMHBI B (DOPMYJIBI M MPOBOJUTH
pacyeThl, HAXOAUTh CIIPABOYHBIE JaHHBIE, HEOOXOIMMBIE JIJIsl PEIICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIyYeHHOU (DU3UYECKOM BETMUUHBI;

pacno3HaBath MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPH TOMOIIM (U3HUUECKUX
METOJOB, B OINMCAaHWH WCCIENOBAHUS BBIACIATh IPOBEPSEMOE MPEANOTIOKEHUE
(TUmoTE3Yy), pa3andaTh U UHTEPIPETUPOBATH OJIYICHHBIN PE3yJIbTaT, HAXOAUTH OMUOKH
B XOJI€ OIBITA, JENaTh BEIBOJBI IO €0 PE3yJIbTaTaM;

MIPOBOJIUTH OTBITHI IO HAOTIOJACHUIO (DU3NIECKUX SBICHUN WIN (PU3UIECKUX
CBOMCTB Ted: POPMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHS, COOUPATh YCTaHOBKY
U3 MPEAJIOKEHHOT0 000PYAOBaHMS, 3aMIUCHIBATH X0/ OMbITa U (POPMYJIMPOBATH BHIBOIBI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tesa, 00beMa, CUJIbI
U TEeMIIepaTyphl C UCIOIH30BAHUEM aHAJIOTOBBIX U MUGPPOBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi MpUOOPOB C YUECTOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3UUYECKOW BEIMUMHBI OT JAPYron
C UCTIOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IYyTH PABHOMEPHO JBUKYILIETOCS
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Teaa OT BPEMEHHU JIBM)KEHMS Te€Ja, CUJIbl TPEHHs CKOJBXEHHUS OT Beca Teja, KayecTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBUCUMOCTH CHUJIBI TPEHHUS OT IUIOIIAIU
CONPUKOCHOBEHHMSI TeJ, CHJIbI YIPYrOCTU OT YJIMHEHUS TPYKUHBI, BHITAJKUBAIOIIEH
CHJIBI OT O0BeMa TOTPY)KCHHOM dYacTW Tela W OT IUIOTHOCTH KHJAKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH TeJIa, OT MTyOHHBI, HA KOTOPYIO OTPY>KEHO TENO0, YCIOBHIMA
IJIaBaHus TeJ, YCIOBUM paBHOBECHS pbluara W OJOKOB, Yy4aCTBOBATh B IUIAHHUPOBAHUU
y4eOHOTO HCCIIEIOBaHMSI, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHUS, CIEAys
NPEeJIOKEHHOMY  IUIaHy, (UKCHpPOBAaTh pE3yJIbTaThl MOJYYEHHONM 3aBHCHUMOCTHU
¢u3nYeCKuX BEIMYMH B BUJC MPEIJIOKEHHBIX TAONWIl U TpapuKOB, JENIaTh BBIBOIBI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

MPOBOANTH KOCBEHHbIE M3MEpEHUs (PU3MUeCKUX BETUYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPAOrO Tella, CHJIA TPEHUS CKOJBKEHHs, JaBJICHUE BO3/1yXa,
BBITAJIKUBAIOIIAs CUJIA, EHCTBYIONIAs HA HOTPYKEHHOE B )KHUJIKOCTh T€J10, KO3 PUIIMEHT
MOJIE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB), CII€Aysl NPEIJI0KEHHON UHCTPYKIUU: MPU
BBIMIOJTHEHUH HM3MEPEHUH CcOOMpaTh HSKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHUCISATH
3HA4YCHHE HUCKOMOM BEJIUYHMHBI;

coONI0IaTh MpaBWJIa TEXHUKM O€30MACHOCTH NpU pabdoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TNPUHLUNBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETpP, COOOILIAIOIIMECS COCYbl, OapOMETp, pblyar, MOJBHKHBIA U
HENOJBUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepU30BaTh MPUHIUMBI ACHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOMl Ha WX OnucaHus (B TOM YHCIIE: MOAIIMIIHUKH, YCTPOHUCTBO
BOJOINPOBO/IA, THUAPABINYECKHN Mpecc, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAaCOC,
apeoMeTp), MUCIONb3ys 3HAHMS O CBOMCTBAX (DM3MYECKUX SIBICHUNW U HEOOXOAMMBbIE
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TPUMEPHl (HAXOAUTh HMHGOPMAIMIO O TpPUMEPaX) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKMX 3HAHUM B TOBCEIHEBHOW JKHU3HM M1 oOOecrneueHus
Oe3omacHOCTH TMpU oOOpanmieHuu ¢ OpudopaMu M TEXHMYECKHUMH YCTpPOMCTBaMH,
COXPaHEHHUS 3[J0POBbsI U COOIIOICHNS HOPM KOJIOTMUYECKOT0 MOBEJCHUS B OKpY KaroIen
cpene;

OCYIIECTBIISATH OTOOp MCTOUYHUMKOB HMH(popmanuu B VHTEpHETE B COOTBETCTBHUH
C 3aJJaHHBIM MIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUI U IIyTEM CPAaBHEHHUSI
Pa3IMYHBIX MCTOYHHUKOB BBIACNATh MH(POPMALIMIO, KOTOpas SIBISIETCS TPOTUBOPEUUBOM
WM MOYKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBINOJHEHUH YYE€OHBIX 3aJlaHUd  HAYyYHO-TOMYJISPHYIO
JIUTEPATypy (U3MYECKOTO COJEpkKaHUs, CIPABOYHBIE MaTepualbl, PECYpPChl CETU
WuTepHer, BHaAeTb NpUEMaMU KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHbBIE KPATKUE MHCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
2-3 UCTOYHUKOB HH(pOpMaIUK (U3NIECKOTO COJIEPIKAHHS, B TOM YUCIIE ITyOJIMYHO
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JienaTh KpaTKUe COOOIICHHS O Pe3ysIbTaTax MPOEKTOB WM YYCOHBIX HCCIIEIOBAHUM,
IPU 3TOM TPaMOTHO MCHOJB30BAaTh W3YUYEHHBIN MOHATUHWHBIN anmapar Kypca (U3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINEH;

IIPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U HCCIIEJOBAHUMN pacTIpeesITh 00I3aHHOCTH
B TPYMIIE B COOTBETCTBUU C MTOCTaBICHHBIMU 3a/1a4aMU, CJIETUTH 3 BHIMOJIHEHUEM TJIaHA
NEUCTBUN, aJIeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JEATEILHOCTH TPYIIIIHI,
BBICTpPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIIHX.

K koHy oOyuenus B 8 kJjiacce mpeaMeTHBIC PE3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

WCITOJIB30BATh MOHATHSI: Macca ¥ pa3Mephbl MOJIEKYJI, TETIOBOE JIBIYKCHUE aTOMOB U

MOJICKYJI, arperaTHble COCTOSTHUSI BEIIECTBA, KPUCTAUIMYECKUEe U aMOpQHBIE Tea,

HACBIIIIEHHBIN U HEHACHIIIEHHBIN T1ap, BJAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHyTPCHHSS
DHEPIHs, TEIJIOBOM JIBUTATENb, DJIEMEHTAPHBIN JICKTPUUYCCKUM 3apsil, DJICKTPUICCKOE
110J1€, MPOBOIHUKHU U JUAICKTPUKH, ITOCTOSHHBIM SJIEKTPUIECKUM TOK, MATHUTHOE TI0JIE;
pasnyath sBJeHUS (TEIUIOBOE paclIupeHre U CKaThe, TeIionepeaaya, TErIoBoe
paBHOBECHE, CMauMBaHWE, KaMWUIAPHBIC SIBICHUS, HCIApEHHUE, KOHACHCAIHS,
IIJIaBIICHHE, KpUCTAJUTH3AIIHS (oTBepaeBaHue), KHIICHUE, TerIonepeaaya
(TETIOMPOBOHOCTD, KOHBEKIIHS, U3TyYCHHUE), DJICKTPU3ALMS TeJI, B3aUMOJICHCTBHE
3apsI/IoB, ACHCTBHS AJCKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE
MarHuToB, JAEHCTBHME MAarHUTHOTO IOJISI Ha MPOBOJHHUK C TOKOM, 3JIEKTpOMAarHUTHAs
UHIYKIMSA) TI0 OINHWCAHWUI0 WX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UICCKOE SIBJICHUE,

pacrio3HaBaTh MNPOSBICHUE H3YYEHHBIX (U3UUYCCKHX SBJICHUH B OKPYXKaIOIIEM
MHpE, B TOM 4ucje (Pu3nUecKue SBJICHUS B MPUPOEC: IMOBEPXHOCTHOE HATSIKCHUE H
KalWUISIPHBIC SIBJICHUS B IIPUPOJE, KPHUCTAUIBl B Tipupojge, u3mydeHue CoHIa,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpHu3bl, 0Opa3oBaHHE pOCHI, TymMaHa, WHEsS, CHEra,
AIIEKTPUUYECKHUE SBICHUS B aTMOC(epe, FICKTPUUSCTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
nosie 3eMiu, JIpeid moMrCcoB, poiIb MAarHUTHOTO TOJIS JUIS *KU3HU Ha 3emile, TTOISPHOE
CHUSHHE, TPH DTOM IIEPEBOJUTH IPAKTHYECKYIO 3a/lady B Y4YEOHYIO, BBIICIIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NYECKUX SBICHUN;

OMKCHIBATh HW3YYCHHBIC CBOMCTBA TeN © (UBUYECKUE SBJICHHS, WCIOJb3YS
bu3nuecKkue BEIUYUHBI (TeMIeparypa, BHYTPEHHSSI DHEPrusi, KOJWYECTBO TEIJIOTHI,
yIelbHas TEIUIOCMKOCTh BEIECTBA, YCIbHAS TEIJIOTA TUIABJICHHS, yelbHas TEIoTa
napooOpa3oBaHusl, yAelbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(D(PHUIIMEHT MOJIE3HOTO
JIEUCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTEJBHAS BJIAXHOCTh BO31yXa, JJICKTPUUYECKUU
3apsl, cujia TOKa, JIEKTPUUECKOEe HAIPSHKEHUE, COTPOTUBIICHUE TTPOBOIHUKA, YIAETHHOE
CONIPOTHBJICHUE BEIIECTBA, pab0OTa U MOIITHOCTH JICKTPUYECKOIO TOKA), MMPHU OIHUCAHUH
MPaBUJIBLHO TPAKTOBATh (M3MYECKUN CMBICT HCTOJIB3YEMbIX BEIWYUH, 0003HAYCHUS W
CAVHUIBI  (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JAaHHYIO
GU3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYUHAMH, CTPOUTH TpauKu HM3YYEHHBIX
3aBUCUMOCTEW (PM3NYECKUX BEITUYHH,
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XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS M MPOLECCHI, HCIOIb3Ys
OCHOBHBIE ITIOJIOKEHHMSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHMUS BEIECTBA,
IPUHLIMII CYNEPIIO3ULUH T0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpPAaHEHUs 3apsija,
3akoH Oma 1 yyacTka nenu, 3akoH Jxoyms—JIeHna, 3akOH COXpaHEHUs SHEPIruH,
IIPU ATOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIlIUChIBATh €0 MATEMAaTUYECKOE
BBIPA)KEHUE;

OOBSCHATH (PU3UYECKHUE IMPOLIECCHl U CBOWCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUl  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYHUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JTOTHYECKHUX LIaroB ¢ onmopoi Ha 1-2
U3YYECHHBIX  CBOMCTBa  (DU3MUECKHX  SIBICHMH, (U3MUECKUX  3aKOHOB  WJIH
3aKOHOMEPHOCTEN;

pemarh pacyeTHblE 3aJadyd B 2—3 JEHCTBUS, MCHOJb3YysS 3aKOHBI U (POPMYIIBI,
CBS3BIBAIOIIME (PU3NYECKUE BEIMUMHBL: HA OCHOBE aHAJIM3a yCIOBUS 33a4u 3allUChIBATh
KpPaTKOE€ YCJIOBHE, BBISBISATh HEIOCTATOK JAHHBIX [JIsl PEIICHHs 3a/layd, BbIOMpATh
3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE JJIsl €€ pEelIEeHUs, IPOBOAUTH PACUEThl U CPABHUBATD
NOJy4YEHHOE 3HaUeHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOLIM (PU3UYECKUX
METONOB,  HCIOJb3ys  OIMCAHME  HUCCICHOBAaHMs,  BBIACIHATH  IIPOBEPSAEMOE
IIPEANOJIOKEHNE, OLIEHUBATh IPABUIIBHOCTL IIOPSAKA IPOBEACHUSA HCCIIEIOBAaHMUS,
JEJaTh BBIBOJIBI;

OPOBOJUTH OMNBITHI MO HAOMIOACHHIO (DU3MUECKUX SBJICHUN WIM (U3NYECKUX
CBOMCTB TeJ (KanuJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/1yXa OT €ro o0bema,
TEMIIepaTypbl, CKOPOCTH IpOLiECCa OCThIBAHUS W HarpeBaHUs MPU U3JIyYEHHH OT LIBETA
U3lydale  (HomIomaromei)  MOBEPXHOCTH,  CKOPOCTb  HMCHAPEHHsS]  BOJBI
OT TEMIIEpaTypbl >KUAKOCTH W IUIONAAM €€ IOBEPXHOCTH, JJIEKTpHU3alUs TEl M
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsAa0B, B3aUMOJIECUCTBHE IOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allMsl MarHUTHBIX IOJIEM TOCTOSIHHBIX MarHUTOB, JIEMCTBHUSI MAarHUTHOIO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOIBUTATEIS
IOCTOSTHHOTO  TOKa): (pOpMYyJIUPOBATh MPOBEPSIEMbIC MPEANOIOKEHUs, COOUPATh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000PY10BaHUs, ONUCHIBATH X0 ONBITA U (POPMYINPOBATH
BBIBO/IbI;

BBIIIOJIHATD MPSMbIE HW3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIJIAXKHOCTH
BO3/lyXa, CUJIbl TOKa, HAMpPSHKEHUS C MCIOJb30BAaHUEM aHAJOrOBBIX NPUOOPOB U
JIaTYNKOB (PU3NYECKUX BEJIMYUH, CPABHUBATh pPE3YJIbTaTbl HM3MEPEHUU C YUYCTOM
3a7laHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUThH MCCIIEIOBAHNE 3aBUCUMOCTU OJTHOM (DU3UYECKOI BEIUYUHBI OT APYTron
C HCIIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTHb COINPOTHBIICHHS NPOBOJHUKA
OT €r0 JUIMHBI, IUIOIIAIN MTOIIEPEYHOI0 CEYEHUS U YAEIbHOTO COITPOTUBIICHUS BELIECTBA
IIPOBOJHUKA, CHJIBI TOKA, UAYIIEr0 Yepe3 MPOBOJHUK, OT HANPSHKEHHS Ha IPOBOJHUKE,
UCCJIEIOBAHUE MOCIEA0BATEIBHOIO W IapajuIEIbHOTO COEIMHEHUN MPOBOJHUKOB):
IUTAHUPOBATh MCCIIEJOBAHUE, COOMPATh YCTAHOBKY M BBIMOJHITH U3MEPEHUS, CIELys
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NpeIIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3YyJbTaThl MOJTYYCHHON 3aBUCHMOCTH B BUJE
TaOIUI ¥ TPaUKOB, IETaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIECIOBAHUS;

ITPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BENHYUH (yJIE€TIbHAs TEMIIOEMKOCTb
BEIIIECTBA, CONMPOTHUBIICHUE MPOBOJHUKA, pabOTa M MOIIHOCTH IIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHUsA, COOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys
IPENI0KEHHOW MHCTPYKIUH, U BBIYUCIISATh 3HAYEHUE BEJTUUYHHBL;

coOMrofaTh MpaBUiia TEXHUKH OE30MacCHOCTH TpH paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM HAa MX omucaHus (B TOM YHUCIE: CHUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK AIIEKTPUUYECKOU
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTENbHbIE AIEKTPONPUOOPHI
(mpuMmepbl), SIEKTPUYECKHE NPEIOXPAHUTEIH, JJIEKTPOMATHUT, 3JIEKTPOJBUrATEINb
IOCTOSSHHOTO TOKAa), HCIOJb3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUU U
HEoO0X0oauMble (PU3UUYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTENbHBIE MPUOOPHI
10 CXeMaM M CXEMaTHUYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETp, JBHUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTAaBIATH
CXEMBI JJIEKTPUYECKHUX LENEW C IOCIEA0BATEIBHBIM U NapaJUICIbHBIM COECIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcI0BHbIE 0003HAUEHUSI SJIEMEHTOB AJIEKTPUUECKUX LENeil;

MPUBOANTH MNPUMEPHl (HAXOAUTh HMHPOPMALMIO O MNPUMEPAX) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B TOBCEJHEBHOM JKHU3HU Il OOecnedyeHus
0€301acHOCTH NIPU OOpaIeHUU ¢ TPUOOpaMH U TEXHUYECKHUMH YCTPOHUCTBAMU, COXPAHEHUS
3JI0POBBS U COOJTIOJIEHUS] HOPM KOJIOTMYECKOTO MOBEACHUSI B OKPY>KAIOIIEH Cpeie;

OCYUIECTBJIATh MOUCK HHpopManuu (U3MUYecKoro cojaepxkanust B HHTepHere,
Ha OCHOBE MMEIOIIMUXCSA 3HAHMA W MYTEM CPaBHEHHUS JOMOJHUTENbHBIX HCTOYHUKOB
BBIACIATh HH(OpPMALMIO, KOTOpas SBJIAETCS MNPOTHBOPEUYMBON WM MOXET OBbITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPU  BBIIOJHEHUM YYEOHBIX 33JaHUil HAYYHO-TIOMYJISPHYIO
aUTEpaTypy (U3UUYECKOTO COJEpKaHMs, CIPABOYHBbIE MaTepHUalbl, PECYpPChbl CETH
WuTepHeT, BiIageTh NOpHUEMaMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOMN CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHbIE MUCHMEHHBIE UM KpPAaTKUE YCTHBIE COOOIIEeHHUs, 0000mas
MH(OPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (DU3UUYECKOTO COJEPKAHMS, B TOM YHUCIE
nyOJUYHO  TPENCTaBIATH  Pe3yJbTaTbl  MPOEKTHOM WM HCCIAEAOBATENIbCKOU
NEeSATEIbHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BaTh M3YUYEHHBIM MOHATUMHBIN amnmapar
Kypca (pU3HMKH, COTPOBOK/IaTh BHICTYIJICHUE MTPE3CHTALIUEH;

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3UYECKUX MPOLIECCOB
pacnpenenarh O0sS3aHHOCTA B TPYIIE B COOTBETCTBUM C IMOCTaBJIECHHBIMH 3a/layaMH,
CIeIUTh 3a BBINOJHEHUEM IUIaHa JEWCTBUM W KOPPEKTUPOBATH €ro, aJeKBaTHO
OLIECHMBaTh  COOCTBEHHBIA  BKJaA B  JEATEIbHOCTb  TIPYIIbI, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJENCTBHE, IPOSBIIASA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.
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K koHiy oOyuenus B 9 kJjacce mpeaMeTHBIE Pe3yJIbTaThl HA 0Aa30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYJAIONITUXCS YMECHUIN:

UCIIOJIb30BaTh MOHSTHUS: CHUCTEMa OTCYCTa, MaTepualibHasg TOYKa, TPACKTOPHS,
OTHOCUTEIFHOCTh MEXaHUUYECKOr0 JBIKEHUA, Aedopmaius (ympyras, MIacTUYecKas),
TpPEHUE, IIEHTPOCTPEMHUTEITHHOE YCKOPEHHE, HEBECOMOCTh U IMEPErPY3KH, IEHTP THKECTH,
abCOJIIOTHO TBEPJIOE TEJIO, LIEHTP TSKECTU TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE
KOJIeOaHMS U BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, AJICKTPOMATHUTHBIC BOJTHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JJaTbHO30PKOCTb, CIEKTPhI UCITYCKaHUS
U TIOTJIONEHNs, aib(a-, 0eTa- U TaMMa-u3IydeHus, U30TOIbI, SiAIepPHAs SHEPTeTHUKA,;

pasnuyaTh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOIMHEHHOE IBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOHOE MaJeHHE TeJl, PABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aUMOJEHCTBHE TEJI, PEAKTHBHOE JBIDKEHUE,
Koyie0aTeIbHOE JBMKCHHE (3aTyxalolle W BBIHYXKICHHBIC KOJeOaHHs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKECHUE 3BYKA, MPSIMOJIMHEHHOE PAaCIIPOCTPAHEHUE, OTPAKEHUE
Y MIPEJIOMJICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KEHHE OEJI0ro CBeTa
B CHEKTP M CJOXKEHHUE CIHEKTPalIbHBIX IIBETOB, ITUCIEPCHUS CBETa, €CTECTBEHHAS
PaINOaKTUBHOCTh, BOSHUKHOBEHUE JTMHEHTIATOTO CIIEKTPA U3YyUEHHUS) IT0 OTIMCAHUIO MX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHNX JTaHHOE (DU3UICCKOE
SIBJICHUE;

pacrmo3HaBaTh MPOSBICHUE U3YICHHBIX (PU3NUECKHUX SBJICHUHN B OKPYKAIOIIIEM MUPE
(B TOM umncie puandeckue SBJICHUS B MIPUPO/JIC: MPUIUBBI U OTIUBBI, JTBUKEHUE TJIAHET
ConHEYHOM CUCTEMBbI, pEaKTUBHOE JIBIIKCHHE KUBBIX OPTaHU3MOB, BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMHYECKHUE BOJHBI, ITyHAMH, 03XO, IIBETa Te,
ONTHYECKUE  SIBJICHUS B  MpUpoJe, OHOJIOrHMYecKoe  JEeHCTBUE  BUIAMMOTO,
yIbTPadHUOJIECTOBOTO M PEHTTCHOBCKOTO H3JIYYEHUM, €CTeCTBEHHBIM pPaJMOaKTUBHBIN
¢$hoH, KOCMHYECKUE JIy4H, PAANOAKTUBHOE U3TyUECHUE TIPUPOJTHBIX MUHEPAJIOB, ICUCTBHE
PAIMOAKTUBHBIX W3JIYyYCHUH Ha OpraHu3M 4elioBeKa), MpPH DJTOM MEPEBOAUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIJACIATH CYIIECTBEHHBIE CBOWCTBA (ITPU3HAKH)
(bU3NYECKUX SBICHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel H (U3UYECKUE SIBJICHHS, WCIOJIB3YS
bu3MYecKue BENWYMHBI (CPEAHSS M MTHOBEHHAsl CKOPOCTh Tejla IIPH HEPaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHHUE, MepeMeIleHre, MyTh, YIJIOBas CKOPOCTh, CHJa TPEHHUs, CHIIA
yIPYTrOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOHOTO MajeHUs, BEC Tela, NMITYJIbC Tea,
UMITYJIBC CHUJIBI, MEXaHWYecKas paboTa M MOITHOCTh, MOTCHI[MATbHAS DHEPIrHs Tea,
MOTHSTOTO HaJ TOBEPXHOCTBHIO 3E€MJIM, MOTCHIMAIBbHAS DHEPTUS CKATOW TMPYKUHBI,
KHHETHYCCKas SHEPTHs, MOJTHAS MEXaHW4YECKasi YHEPTHs, IEPHUOT M 9acTOTa KOJIeOaHUH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IIOKA3aTelhb
NPEIIOMJICHUST CPENIbl), MPU OIMHMCAaHWUU TPABWUIBHO TPAKTOBAaTh (PH3WYCCKUA CMBICI
UCIIOJIb3YEMbIX BEIIMYWH, 0003HAUYCHUSI U €IUHUIBI (DU3UUYECKUX BEITUYNH, HAXOIUTh
dbopMyIIBl, CBSA3BIBAIONINE JaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMU BEITUYHHAMM,
CTPOUTH TPpaPUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHUS U MPOLECCHI, HCIONb3YS
3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIUI CYHNEPIIO3UIIUU
CWI, TPUHIUI OTHOCUTENbHOCTH ['amuiesi, 3akoHbl HbIOTOHa, 3aKOH COXpaHEHUS
UMITYJIbCa, 3aKOHBI OTPAXKEHUS U TIPEITIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsSI0BOTO
M MacCOBOTO 4YHCENT TMpPH SACPHBIX pEaKUUAX, NPU O3TOM J1aBaTh CJIOBECHYIO
(GhOpMYyITHMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSCHATh (PU3UYECKHUE IMPOLIECCHl U CBOWCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluii  MPAKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKUX IaroB ¢ omopoi Ha 2—3
U3YYECHHBIX  CBOMCTBa  (pU3MUeCKHX  SBICHHWM, (U3MUECKUX  3aKOHOB  WJIH
3aKOHOMEPHOCTEN;

pemiath pacueTHbhIE 3ajauyd (OMUpAIOLIUMEecss Ha CHUCTeMY U3 2—-3 ypaBHEHHI),
UCTIONB3YS 3aKOHBI U (POpPMyJIBI, CBs3BIBaIONIME (DM3MUECKHE BEITMYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUSA 3a/1ayMl 3alMChIBATh KPATKOE YCIOBHUE, BBISIBIATH HEJOCTAIONINE WIIH
U30BITOYHBIE JAaHHBIC, BHIOMPATHh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIC ISl PEIICHHUS,
IIPOBOIUTH PACUCTHI M OIEHUBAThH PEATUCTUYHOCTD TOTYYEHHOTO 3HAUCHUS (PU3NUECKOM
BEJIMYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPH MOMOIIU (U3UIECKUX
METOJIOB,  HCIIOJIb3YySl ~ OMHCAHWE  HCCIEJOBAHMS,  BBUICTATH  MPOBEPSIEMOE
MPEANoJIoKEeHUEe, OICHUBATh IMPAaBUJIBLHOCTh MOPSJKA MPOBEJACHUS HUCCIEIOBAHMUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATH HAOIIOACHHUI U OTBITOB;

MPOBOANTH OIBITHI MO HAOMIOACHUIO (DU3MUECKUX SBICHUN WM (U3NUECKUX
CBOMCTB Ten (W3yueHHWEe BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHS JHEPIHH,
3aBUCUMOCTH TIEpHO/ia KoaeOaHui Mpy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH
OPYXUHBl ¥ HE3aBUCHUMOCTh OT aMIUIMTYABl MalbIX KojeOaHWH, MPSIMOJIMHEHHOE
pacmpoCTpaHEHHE CBETa, PA3IOKEHHE OEIOr0 CBeTa B CIEKTP, M3yUYEHUE CBOWCTB
M300paKEHUS B TUIOCKOM 3€pKajie U CBOWCTB M300paKEHUS MpPEIMETa B COOMPAOIICH
JMH3e, HAaOMI0IeHNE CIUIONIHBIX U TUHEHYAThIX CIIEKTPOB M3IYUCHHS): CAMOCTOSITEILHO
coOupaTh YCTaHOBKY M3 M30BITOUHOTO HabOpa 000pyI0BaHMS, ONMMUCHIBATH X0 OMbBITA U
€ro pe3yJbTaThl, JOPMYIUPOBATH BHIBOIBL;

IIPOBOAUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OMPEessi CpeaHee
3HAQUYEHHE HU3MEpsieMOil BeIWYuHbl ((OKYCHOE pacCTOsIHME COOMparonied JIMH3bI),
000CHOBBIBAThH BBIOOP crioc00a u3MepeHus (M3MEPUTEIHLHOTO MPUOopa);

MIPOBOUTH UCCIICIOBAHHUE 3aBUCIMOCTEH (PM3NIECKUX BETUYHH C UCTIOIh30BaHUEM
NPSAMBIX U3MEPCHHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH PaBHOYCKOPSHHOM JIBH)KCHHH
0e3 Ha4aJIbHOW CKOPOCTH, TIEpHOJIa KOoeOaHu MaTeMaTUYeCKOT0 MAasITHUKA OT JIJTUHBI
HUTH, 3aBHCHUMOCTH yTIja OTPa)XCHHsS CBETa OT YIJia MaJCHUsS M yria MPelOMICHHUS
OT yIJIa MaJIeHus): TUIAHUPOBATh UCCIIEJOBAHUE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY,
(buKCUpOBaTh pE3yIbTAaThl TOJYUYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJIC
TaOIUI] U TPapUKOB, IETATh BEIBOJBI 10 pe3yIbTaTaM UCCIIeIOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEpEeHMs (PU3MUECKUX BEIUUYMH (CPEAHssI CKOPOCTh H
YCKOpEHHE Tela IPU PaBHOYCKOPEHHOM JIBHJKEHHUH, YCKOPEHHE CBOOOJHOIO MaJCHMS,
HKCECTKOCTh MPY>KUHBI, KOA(GOUIIMEHT TPEHUs CKOJIbKEHHUs, MeXaHWdeckas padora u
MOIIIHOCTb, YaCTOTA U MEPUOJ1 KOJIEOaHUI MAaTEMAaTUYECKOTO U MPY>KMHHOTO MAsITHUKOB,
ONTHYECKas ChJia COOMparouIeit TUH3bI, PaAMOAKTUBHBIN (POH): MIIaHUPOBATH U3MEPEHMUS,
coOUpaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHATH HM3MEPEHUs, CIEys
NPENIOKEHHOW HWHCTPYKIMHU, BBIUKCIATH 3HAYEHHWE BEJIMYMHBI M AHAIM3HPOBATH
MOJIyYEHHBIE PE3YJIBTATHI C YUYETOM 33JJaHHOM MOTPEITHOCTH U3MEPEHUIA;

coONo/IaTh TMpaBWiIa TEXHUKKM O€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pasznuyaTh OCHOBHBIE MMPU3HAKHN U3YUYEHHBIX (U3UUECKUX MOJEINICH: MaTeprallbHAs
TOYKa, aOCOJIOTHO TBEPJOE TENIO, TOUECUHBIA HCTOUYHHMK CBETa, JIyd, TOHKAs JIMH3A,
IUTAaHETapHAsI MOJENb ATOMA, HYKJIOHHAS! MOJIEJIb aTOMHOTIO $1pa;

XapaKTEepHU30BaTh NPHUHIMUIBI JEHCTBUS H3YyYEHHBIX NMPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB C OMOPOM HAa UX OMUCAHUSA (B TOM YHCIIE: COUAOMETP, JaTUYMKU TOJIOKECHHUS,
PacCTOSIHUS U YCKOPEHHUsI, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (poToamnmapar, ONTHIECKHUE
CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HWCHONB3YyS 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SIBJICHUM U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKHM HW3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUYECKUX IPOLECCOB MPHU PELICHUU
y4eOHO-NPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbl MJisi MOCTPOCHHS H300paKeHUI
B IUIOCKOM 3€pKajie U COOUpAroIeH JINH3E;

MPUBOAUTH TMPUMEPHl (HAXOAUTh HWH(GOPMAIMI0O O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHMM B TOBCEAHEBHOW XKU3HU Mg oOecreyeHus
O0e3omacHOCTH TpU OOpalieHuu ¢ TpudopaMu U TEXHHUUYECKUMHU YCTPONCTBAMU,
COXpaHEHUs 3J0POBbs U COONIOAEHUS HOPM SKOJOTUYECKOT0 OBEACHUS B OKPYIKaOIIEH
cpene;

OCYIIECTBIIATh TMOUCK HH(pOpManmu ¢uznyeckoro conaepkanus B HWHrTepHere,
CaMOCTOSITENIbHO (DOPMYNUpPYs TOMCKOBBIM 3ampoc, HaXOAUTh MYTH ONPEACICHUS
JIOCTOBEPHOCTH TOJY4YEHHOM UWHGPOpMAalUM Ha OCHOBE MMEIOIIMUXCS 3HAHUU W
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUHM YYE€OHBIX 3aJlaHUld  HAyYHO-TOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COIepXKaHHs, CIpaBOYHbIE MaTepuaibl, PECYpChl CETH
WuTepHeT, BlIageTh NOpUEMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

co3JaBaTh COOCTBEHHbIE TTMCBMEHHBIE U YCTHbIE COOOIIEHHS HAa OCHOBE
uH(pOpMaAIUU M3 HECKOJIbKMX HWCTOYHUKOB (PU3MYECKOTO COJAEpKaHMS, MTyOJIUYHO
IPENCTABIIATH PE3YJIBTATHI IPOEKTHOM MU UCCIIEN0BATENBCKON NIESITEIBHOCTH, ITPU 3TOM
TPaMOTHO HCIOJB30BaTh HW3YYCHHBIM TMOHATHUMHBIM armapar H3y4yaeMoro paszesa
GU3MKKM W COMPOBOXKIATh BBICTYIUICHHE MpPE3CHTalMell ¢ y4eToM OcCOOeHHOCTeH
ayJIMTOPUH CBEPCTHUKOB.
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7 KUIIACC
No HaumenoBanue KomuuectBo | IIporpammHoOe conepxanue OcHOBHBIE BUJIBI ACSATEIBHOCTH O0yUYaAIOIITUXCSI
/1 pa3aenoB U TEM 4acoB

y4eOHOTo npeameTa

Paznen 1. ®u3uka u ee poJib

B MIOBHAHUHU OKPYKAKOIIEro MUpa

1.1 | ®usuka— Hayka 2 ®dusuka — HayKa o Ipupojie. | BelsgBieHue paznuunii Mex 1y GU3NIECKUMU U
0 MpUpoe SBneHUsI TPUPOIBI. XUMUYECKUMHU MPEBPAIICHUSIMH.
dusnyeckue SIBICHUS: Pacno3naBanue u knaccuukanus Gu3nueckux
MEXAHUYECKUE, TEIUIOBBIC, | SIBJICHHI: MEXaHMYECKUX, TeIJIOBHIX,
AJIEKTPUUYECKHE, AJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBEIC, Habmronenue u onvcanue GpuU3NUIECKUX SIBICHUI
3BYKOBBIE
1.2 | Ousnueckue 2 dusnyeckre BEIUYUHBI. OnpeneneHue EHbI ACICHUS Kb
BEJIMYUHBI N3mepenne pusndaeckux HU3MEPUTEIILHOTO MpHOopa.

BeJInunH. Dusnyeckue
npubopsl. [lorpenHocTs
U3MEPEHNN
MexayHapoaHas cucTeMa
SJIMHHUII

N3mepenne MTMHENHBIX pa3MeEpPOB TE U
IPOMEKYTKOB BPEMEHU C YUE€TOM MOIPELUIHOCTEN.
N3mepenne o0bEMa JKUIKOCTU U TBEPIOTO TEa.
N3mepenue TemmnepaTypsl IpU MOMOILIU
AKUJAKOCTHOTO TEPMOMETPA U TaTUHKA
TEMIIEPATYPHI.

BrinonHeHne TBOpUECKHUX 3aJaHUN 110 TIOUCKY
CIOCOO0B U3MEPEHUS HEKOTOPHIX (PU3NUECKUX
XapaKTePUCTHK, HAIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAJICHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUN, MAJTBIX
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IPOMEXYTKOB BpeMeHHU. O0Cyk1eHue
npeiaraéMbiX Croco0oB

1.3. | EctecTBeHHO- 2 Kax dusuka u qpyrue BrinBmkeHne ruroTes3, 00bSICHSIIOMNX MPOCTHIC
HAyYHBIA METOJ €CTECTBEHHBIE HAYKU SBJICHUS, HAIIPUMED:
MO3HAHUS M3Yy4aroT NPUpPOLY. — [I0YEMY OCTAaHABIIMBAETCS JBUKYILEECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAIIBHOM ITOBEPXHOCTH TEJO;
METO/1 MO3HAHUS: — [IOYEMY B KapKyI0 MIOTO/1y B CBETJION OJEXKIE
HaOJII0/IeHUE, IOCTAHOBKA | IIPOXJIaJHEH, ueM B TeMHOM. [Ipeioskenue
HAy4HOTr'0 BOIIPOCA, CIIOCOOOB MPOBEPKU TUIIOTE3.
BBIIBU)KCHUE TMIIOTES, [IpoBenenue nccaea0BaHms 10 MPOBEPKE KaKOM-
HKCIIEPUMEHT I10 IPOBEPKE | JTMOO TUIOTESBI.
TUIO0TE3, 00BICHEHUE [TocTpoenue npocTelmmx Moaeneu pusnaecknx
HaOJII01aEMOT0 SIBJICHUSL. ABJICHUH (B BUJIE PUCYHKOB WJIA CXEM), HAIIPUMEP
Onucanue GU3NIECKUX naJicHUE IIPEAMETA; MIPSIMOJIMHENHOE
SBJICHUM C TOMOUIBIO pacnpoCcTpaHEHUE CBETa
(I (S ()71
Htoro mo paznemny 6

Pa3nen 2. [lepBonavajbHbIe

CBECACHHUA 0 CTPOCHMH BEIIIECTBA

2.1

Crpoenue BelecTna

1

CtpoeHue BellecTna:
aTOMBI M MOJIEKYJIBI, MX
pa3mepsl. OMbITHI,
JTOKa3bIBAIOIIHIEC
JTUCKPETHOE CTPOCHUE
BEIIECTBA

HaGutoienue n uHTeprpeTays onbIToB,
CBUETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OueHka pa3MepoB aTOMOB M MOJIEKYJI

C UCIOJIb30BaHUEM (oTOrpaduil, MOITyIEHHbBIX
Ha aTOMHOM CHJIOBOM MHUKpockorne (ACM) —
naboparopHas pabota o Teme: «OreHka
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JMaMeTpa aToMa METO/I0M PsIIOB
(c ucronb3oBaHueM Gororpaduii)y».
Onpenenenue pasMepoB MajbIX TeJ

2.2 | JIBmwkeHHe U
B3aMMO/ICHCTBUE
YaCTHUIl BEIIECTBA

JIBU)KEHHE YaCTHI]
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEMIEPaTypou.
BbpoyHoBCKOE 1BHXKEHUE,
b dy3us.
B3aumopeiictBue 4acTuil
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Habmonenue u 00bscHeHIE OPOYHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 0OBSICHEHHUE OITBITOB

10 HAOJIIOJIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
[IpoBenenue u 0OBICHEHNE OIBITOB IO
O0OHaAPYKEHHIO CHJI MOJIEKYJISIPHOTO MPUTSKEHUS
Y OTTAJIKUBAHUS

2.3 | ArperarHbie
COCTOSIHUS BEIESCTBA

ArperatHbl€ COCTOSTHUS
BEIIIECTBA: CTPOCHUE ra3oB,
YKUJIKOCTEU U TBEPJIBIX
(KpUCTaIIMYECKHX ) TEL.
BzanmocBs3p Mexy
CBOMCTBAaMHU BEILIECTB

B Pa3HBIX arperaTHbIx
COCTOSIHUSIX M X
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHAM
BOJIBI

Onucanue (¢ UICIOJIB30BaHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3JIMuUii B CTPOCHHH T'a30B,
KUIKOCTEH U TBEPABIX TEIL

OO0BsICHEHHE MATION COKUMAEMOCTH JKUIKOCTEN U
TBEPIBIX T, OOJIBIION CKUMAEMOCTH ra3o0B.
OObsicHeHne COXpaHeHHs POPMBbI TBEPBIX TET U
TEKY4YECTH KUIKOCTH.

[IpoBeneHue ONMbITOB, JOKA3BIBAIOIIHNX, YTO

B TBEPJIOM COCTOSTHUW BOJBI YaCTUIIBI HAXOIATCS
B CpEIHEM JaJIbIIe IPYT OT ApyTa (TUNIOTHOCTh
MEHBIIIE), YEM B KUIAKOM.

Y cTaHOBJICHUE B3aUMOCBSI3H MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUN BOJIBI U
CYIIIECTBOBAHHEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazgeny
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Paznen 3. /IBu:keHne v B3aUMOJeiicTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHnuecKO€e IBUKECHHE.
JBHYKECHUE PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBM>KEHHUE.
Cxopoctb. Cpennsis
CKOPOCTb IIPU
HEPaBHOMEPHOM
IBrKeHUU. Pacuet mytn u
BPEMEHU JABUKECHUS

WccnenoBanue paBHOMEPHOTO IBHXKCHHS,
ONpeJEeIeHUE €ro NPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO ABUKEHUS U
oTnpe/eleHUE ero OTIIMYUNA OT PABHOMEPHOTO
JIBUKEHUSI.

OmnpeneneHrne CKOPOCTH PAaBHOMEPHOTO
JBIKEHUS (IIapuKa B )KUJIKOCTH, MOJIETTU
ANEKTPUIECKOTO aBTOMOOMJIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycKka UM IIapyKa 1Mo HAaKJIOHHOM IIOCKOCTH
Pewenue 3a1a4 Ha onpeiesieHUE MyTH, CKOPOCTH
Y BPEMEHHU PAaBHOMEPHOTO JBUKCHHUSI.

AHanu3 rpauKoB 3aBUCUMOCTH MYTH U CKOPOCTH
OT BPEMEHU

3.2 | UHepus, macca, 4 SABneHue UHEPIMU. 3aKOH
TUIOTHOCTh uHepuuu. Baumoencteue
TeJ KaK Mpu4IrHa
U3MEHEHHUS CKOPOCTHU
IBWKEHUS Tel. Macca kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BelecTBa.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJICKYT

B eMHMIIE 00BEMaA
BEIECTBA

OOBsICHEHNE U TIPOTHO3UPOBAHNE SBIICHHM,
00YCITOBJICHHBIX MHEPITUEH, HAIIPUMED, YTO
IIPOUCXOIUT TIPH TOPMOKCHHUH HUITH PE3KOM
MaHEBPE aBTOMOOWIIS, TOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh IBHKEHHUE HA BEJIOCUTIC]IC
WJIA CaMOKaTe U T. 1.

[IpoBenenne u aHaIM3 OMBITOB,
JEMOHCTPHUPYIOITUX U3MEHEHUE CKOPOCTH
JIBDKEHUS TeJla B pe3ysIbTaTe JeHCTBUS HA HETO
JIPYTUX TEJI.

Pemrenue 3aga4 Ha onpeieIeHHEe MacChl Tela, €ro
00BbE€Ma U IUNIOTHOCTH.
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[IpoBeneHune 1 aHAIN3 OTIBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTh H3MEHCHHSI
CKOpPOCTH T€Jia OT €r0 MacChl MPU
B3auMozeiicTBuu Tel. MizmMepenue macchl Tena
Pa3IMYHBIMUA CIOCOOAMH.

Omnpenenenue MIOTHOCTH Tea B pe3ysibTaTe
U3MEPEHHsSI €T0 MacChl U 00BEMa

3.3

Cwnna. Buapl cun

14

Cuita Kak XapakTepUCTHKA
B3aUMOJCHCTBHUS TEN.
Cuna ynpyrocTv ¥ 3aK0H
I'yka. U3mepenne cuibl

C MOMOUIBIO AUHAMOMETpA.
SBNeHME TSATOTEHUS U CUIa
TsokecTH. Cua TSKEeCTH
Ha JAPYruX IUIAaHETax.

Bec Tena. HesecomocTs.
CrnoxxeHue cuil,
HaIMpAaBJIECHHBIX 110 OJHOMN
IIPSIMOM.
PaBHOzeMcTBYIOIIAS CUIL.
Cuna tpenus. Tpenue
CKOJIbJKEHHS U TPEHUE
nokost. TpeHue B npupoie
U TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUNHBI
U3MEHEHHS CKOPOCTH TeJa WK €ro 1epopMaluu.
Onucanne peaJIbHbIX CUTYalUi B3aUMOACHCTBUS
TEJ C MOMOIIBIO MOJIENIEN, B KOTOPBIX BBOJAUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3yuenue cunsl ynpyroctu. MccnenoBanue
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT yJIJITMHEHUS
PE3MHOBOIO LIHYPA WU IPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 MPAKTUYECKUX CUTYAIUH, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Ms4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyalui, CBI3aHHbBIX C SIBJICHUEM
TATOTEHUSI.

OO0bsicHeHUE OPOUTAIBHOTO JIBUXKECHHUS MJIAHET

C HCIOJIb30BAHUEM SIBJIICHHS TATOTEHUS U 3aKOHA
WUHEPLIHH.

N3mepenue Beca Tena ¢ MOMOIIbIO JMHAMOMETPA.
O6ocHOBaHKE ATOTO CIOCO0A U3MEPEHUSI.
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AHanu3 u MOJCIIMPOBAHHUC SABJICHUS HCBCCOMOCTH.

OKCIEepUMEHTAIBHOE ITOJyYEHUE IpaBUia
CJIOKEHUS CHJI, HAIIPABJIECHHBIX BJI0JIb OJTHON
npsiMoil. OnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

N3yueHune cuitbl TpEHHS CKOJIBKEHUS U CUJIbI
TPEHUS TTOKOS.

HccenenoBanue 3aBUCMMOCTH CHIIBI TPEHUS

OT CHJIBI IaBJICHUS U CBOMCTB TPYILUXCS
ITOBEPXHOCTEMN.

AHanu3 MpakTUYECKUX CUTYaILM, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIbI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIEHUS WU
yBeJIMYEHUS (KaTaHHUE Ha JIbDKax, KOHbKaXx,
TOPMOYXEHUE aBTOMOOUJIS, UCIIOJIb30BAaHUE
NOJIIMITHAKOB, TUIABAaHUE BOJAHBIX dKUBOTHBIX
u p.). Pemienne 3aia4 ¢ uCnoJyib30BaHUEM
dbopmMyn 115 pacueTa CUJIbl TSXKECTH, CUIIbI
YOPYTOCTH, CUJIBI TPEHUS

Hroro no pazaeny

21

Pasznen 4. /laByieHue TBEPABIX TeJl, :KUAKOCTEN 1 ra3oB

4.1 | laBnenwue. Ilepenaua
JIaBJICHUSI TBEPABIMU
TeIaMU, >KUJIKOCTIMHU
1 Ta3aMu

3

JaBnenune. CriocoOnl
YMEHBIIICHUS U YBEJTMUCHUS
naBiieHus. /[aBieHue rasa.
3aBHUCUMOCTB JaBJICHUS
rasa ot oobema,
TEMIIepaTyphl.

Ananu3 u 00bsICHEHUE OINBITOB U IMPAKTUYCCKHUX

CUTYaIlui, B KOTOPBIX MPOSBIIAETCS CUIIa
JIaBIICHUSL.

O6ocHOBaHKE CIOCOOOB YMEHBIIICHUS U
YBEJIMYEHUS 1aBJICHUSI.

N3ydenne 3aBUCUMOCTH JIaBJICHUS r'a3a
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[lIepenaua naBienus
TBEPJIbIMU TEJIAMU,
JKUIKOCTSIMHU U Ta3aMH.
3axoH Ilackams

OT 00bEMA U TEMIIEPATYPBHI.

Nzydenne ocoOeHHOCTEN epeauu JaBIeHUs
TBEPABIMH TEJIAMH, )KHJIKOCTSMH U Fa3aMH.
O06ocHOBaHUE PE3yJbTATOB OINBITOB
O0COOEHHOCTSIMU CTPOCHHUS BEILIECTBA B TBEPOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCIEepUMEHTAIBHOE JI0KA3aTENbCTBO 3aKOHA
[Tackans.

Pemrenne 3a1a4 Ha pacueT 1aBJICHUS TBEPAOTO
Tena

4.2 | JlaBiacHHE KUIKOCTH 3aBHUCUMOCTE JaBJIEHUS HccnenoBanne 3aBUCUMOCTH JaBJIEHUS JKUIKOCTH
XKUJTKOCTH OT TJTyOHHBI. OT TIyOUHBI IIOTPYKEHHS U TFIOTHOCTH KUJIKOCTH.
ITueBMaTnueckue mamuubl. | HaOmonenre u o0bsICHEHUE THAPOCTATUYECKOTO
I'uapocraTuueckuit napajiokca Ha OCHOBe 3akoHa Ilackars.
napagokc. Coobmaromuecs: | MzyueHue cooOarommuxcsi CoCy10B.
cocymel. I'mapaBianueckue | PerieHue 3anad Ha pacdeT JaBICHUS JKUAKOCTH.
MEXaHU3MBI OOBsiCHEHUE TIPUHITUTIA ICUCTBUS
TUPABINYECKOrO IIPecca, MHEBMATUUECKUX
MaIIyH.
AHanu3 ¥ 00bsCHEHHE MPAKTUYECKUX CUTYaLIHH,
JEMOHCTPUPYIOLIUX MPOSIBJICHUE JIABJICHUS
KUJIKOCTH M 3akoHa [lackais, Hanmpumep
IIPOIICCCOB B OpraHU3Me IMPH TITYOOKOBOIHOM
HBIPSTHUN
4.3 | Atmoceproe AtMocdepa 3emu u DKcreprUMeHTaIbHOEe 00OHApyKEeHUE
JIaBJICHUE aTMoc(epHoOe JIaBIICHHE. aTMoc(epHOro JTaBICHUS.

HpI/I‘-II/IHBI CyHICCTBOBAHUA

Amnann3 1 00bsICHEHHE OIBITOB H IMPAaKTHYICCKUX
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BO3IYIITHON 000JI0UKH
3emuu. OnbiT Toppruuesnm.
N3mepenne armochepHoTO
JaBJICHUS. 3aBUCUMOCTD
aTMoc(hepHOTo JaBICHHUS
OT BBICOTHI HaJl yPOBHEM
Mops. [Tpubopsr

TUTS N3MEPECHUS
aTMoc(epHOro TaBIeHUS

CUTYAIIUi, CBA3aHHBIX C IEHCTBHEM
aTMOC(EPHOTO JaBJICHUSI.

OOBscHEHNE CyIIECTBOBaHUS aTMOC(hephI
Ha 3eMJIe U HEKOTOPBIX IJIAHETaX WM €€
OTCYTCTBUS Ha APYTUX IutaHeTax u JlyHe.
OO0bsacHEeHNE U3MEHEHUS INTIOTHOCTH aTMOC(hephl
C BBICOTOM U 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3a1a4 Ha pac4€T aTMOCHEPHOTO
JaBJICHUS.

N3yuenue yctpoiicTBa 6apomeTpa-aHepoua

4.4

JleiicTBHE KUJIKOCTH U
rasza Ha IOrpy>Ke€HHOE
B HUX TEJIO

JleicTBUE KUJIKOCTH U Ta3a
Ha MOTPYKECHHOE B HUX
Telo. BeiTankuBaronias
(apxumesnioBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
Bo3znyxomnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
OnpeneneHre BHITATKUBAIOUIECH CUIIBL,
JNCUCTBYIOIIEH HA TEJO, MOTPYKCHHOE

B KUJIKOCTb.

[TpoBeaenue u 06Cyx aCHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CHJIbI, IEUCTBYIOIIECH HA TEJIO
B KUJIKOCTH, OT 00beMa MOTPyKEHHON

B )KUJIKOCTb YaCTH T€Ja U OT IJIOTHOCTH
YKUAJIKOCTH.

lIposepka nezagucumocmu blmanKusaroujel
cumvl, oelicmayouell Ha mejo 8 HCUOKOCMU,
om maccol meaa.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE
0T 00bE€Ma OTPYKEHHOM B dKUIKOCTh YaCTH Tea.
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Pemenne 3a1a4 Ha IpUMEHEHHUE 3aKOHA
Apxumena 1 yCJIOBHsI IUIAaBAHUS TEIL.
Koncrtpynposanue apeomerpa niun
KOHCTPYHUPOBAHUE JIOJIKH U OIIPEIEIICHUE €€
Ipy30I0IbEMHOCTH

Hroro no pazgeny

21

Pa3znen 5. PaboTa M MOIIHOCTD. JHEPrus

5.1

PaboTa 1 MOIITHOCTH

3

Mexannueckas padora.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOMN paOOThI CHIIBI TSKECTH

IIPY MAJICHAN TEJa U CUIIbI TPEHUS

IIPY PAaBHOMEPHOM II€pEMELIEHUY TEa

10 TOPU30HTAIBHON TTOBEPXHOCTH.

Pacuér MmontHocTH, pa3BUBaeMOM NpU NOIBEME
110 JIECTHULIE.

Pemenue 3a1a4 Ha pacyeT MEXaHUYECKOU pabOThI
Y MOILIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
pbIvar, 0J0K, HAKJIOHHAs
MJI0CKOCTh. [IpaBuio
pPaBHOBECHS pblUara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0110Ky. «3050TO€E
npaBuiio» mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTeie MeXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHU3MOB Ha MPUMEpPE phluara, MoJBHKHOTO 1
HETIOABMKHOT'O OJIOKOB, HAKJIOHHOM IIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHSI pbluara.

OGHapyXKeHHEe CBONCTB IMPOCTHIX MEXaHU3MOB
B Pa3JIMYHBIX HHCTPYMEHTAX M IIPUCITOCOOJICHHSX,

UCIIOJIb3YEMbIX B OBITY U TEXHUKE, a TAKKE

B ’KHMBBIX OpraHU3MaXx.

DKCNepUMEHTAIBHOE JI0Ka3aTeIhCTBO PABEHCTBA
paboT Mpu NPUMEHEHUHU MPOCTHIX MEXAHNU3MOB.
Onpenenenue KIIJ] HaKJIOHHOM MJIIOCKOCTH.
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Pemenue 3a1a4 Ha TpUMEHEHUE PABUIIA
paBHOBecHs priyara u Ha pacuet KI1J]

5.3 | Mexannveckas 4 MexaHnueckasi JHeprusl. DKCHepUMEHTAIBHOE ONPEICIICHUE N3MEHEHNUS
SHEPrus Kunernyeckas u KUHETUYECKOW U OTEHIIMATbHON YHEPTUU TeJa
NOTEHLMAIbHASI SHEPTUs. IPY €r0 CKaThIBAHUU 110 HAKJIIOHHOM TIOCKOCTH.
[IpeBpamenue ogHoro Buaa | GopMyIMpoBaHUE HA OCHOBE MCCIIEAOBAHNUS
MEXAHUYECKOUN dHEPrun 3aKOHA COXPAHEHUS MEXaHUUECKON YHEPTUH.
B Apyroi. 3aKkoH O6cyxeHre rpanull MPUMEHUMOCTH 3aKOHa
COXpaHEeHUsI JHEPTUU COXPAHEHUS YHEPTHUH.
B MEXaHUKE Pemmenue 3a7a4 ¢ UCIIOIb30BaHUEM 3aKOHA
COXPAHEHUs YHEPTUU
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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8 KVIACC
Ne HanmenoBanue KomuuectBo | Ilporpammuoe copepkanne | OCHOBHBIE BUABI ACATEILHOCTH O0yYaIOIINXCS
n/n pa3aeioB U TEM 4acoB
y4eOHOTO0 IpeameTa

Pa3gen 1. TemioBblie ABJICHU

11

CrtpoeHue u cBOMCTBa
BEIIIECTBA

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOU
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepbl aTOMOB U
MOJIeKYJ1. OIBITHI,
MOJTBEPKIAF0IIIE
OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopenu TBEpAOT0, KUIKOTO
¥ ra3000pa3HOro COCTOSTHUM
BEILIECTBA.
Kpucrannmuueckue n
aMmopdHbIe Tea.
OOBsICHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE IOJIOKEHUH
MOJIEKYJISIPHO-KUHETUYECKOU
Teopun. CMaunBaHUE U
KaNWUISPHBIE SIBJICHUS.
TerutoBoe pacliipeHue u
cxKaTue

Habnronenue u uHTEpIIpeTanus OIbITOB,
CBUJIETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEUIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Pemrenne 3a1a4 o olieHMBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €JUHUIIE 00bEMa
BELIECTBA.

AHanu3 TeKkcTa IPEeBHUX aTOMUCTOB (HAIIpUMED,
¢parmenTa nosmsl Jlykpenus «O npupone
BEIICi») ¢ U3JI0KEHHEM 000CHOBAaHWM aTOMHOM
TrUNoTE3bI (CMBICTOBOE uTeHME). OTIeHKa
yOeIUTEeNbHOCTH ATUX OOOCHOBAaHUH.
OO0nbsicHeHUE OPOYHOBCKOTO IBUKEHUS, SIBJICHUS
b y3un U pazTuduril MEXly HUMU Ha OCHOBE
MIOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUH CTPOEHHUS BEUIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IMUUil B CTPOCHUHU
ra3oB, KUJKOCTEW U TBEPJIbIX TEIN

C UCIOJIb30BaHUEM TOJIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUU CTPOEHUS BEILIECTBA.
[IpoBeneHue ONbITOB MO BhIPAIIMBAHUIO
KPHUCTAJJIOB OBAPEHHOM COJIM WJIK caxapa.
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[IpoBenenue u 0OBSICHEHHE OIIBITOB,
JEMOHCTPUPYIOLIUX KAIIWJUISIPHBIE SIBJICHUS U
SBJICHHE CMauYlBaHUSI.

OOBsiCHEHUE POJIN KATMJUISIPHBIX SIBJICHUIA

JUISI TIOCTYIUIEHMSI BOJIBI B OPTaHU3M PaCTEHUM.
HabGnronenue, mpoBeneHne U 00bICHEHNE
ONBITOB MO HAOJIOIEHUIO TETLIOBOTO
pacCUIMPEHHUsI ra30B, )KUJIKOCTEH U TBEPBIX TEIL.
OObsicHeHuE coXxpaHeHUsI 00bEMa TBEPJIBIX TET,
TEKY4YECTH KUJIKOCTH (B TOM YHCIIE, Pa3HULIBI

B TEKYUYECTH JUJISl PA3HBIX KUIKOCTEM ),

JABJICHUS Ta3a.

[IpoBeneHue ONbITOB, JEMOHCTPUPYIOLIUX
3aBHCHMOCTB JABJICHUSI BO3yXa OT €ro 00beMa U
HarpeBaHMs WIA OXJIAXKACHUS, U UX OOBICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHanu3 NpakTUYECKUX CUTYaLINH, CBA3aHHBIX

CO CBOWMCTBAaMH I'a30B, KUIAKOCTEW U TBEPABIX TEI

1.2

TerutoBbie TPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBUYKECHHUS
yactull. BHyTpeHHss
sHeprusi. CocoOsl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaadya u
coBepieHue pabotsl. Bumbl
TEIUIONEPEIAUH:

O060CHOBaHKE TIPABWIT H3MEPEHUS TEMITEPATYPHI.
CpaBHeHHe pa3IMUHbIX CIOCOOOB U3MEPEHUSI U
IIKaJ TeMIEPATYPHI.

HabmroneHnne n 00bsICHEHHE ONBITOB,
JTEMOHCTPUPYIOIINX M3MECHCHHE BHYTPCHHEH
SHEPTUHU TeJa B pe3ysIbTaTe TeIUIONepe1aun u
pabOThl BHEUTHUX CHII.

HaOmronenne u 00bICHEHHE OIBITOB,
o0CyX/IeHHE TIPAKTHUYECKUX CUTYaInH,
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TEIJIONPOBOAHOCTb,
KOHBEKIUS, U3IIyYCHHE.
KonnvecTBo TennoTsL.
VYaenbHas TEIIOEMKOCTD
BeniecTBa. TemnooOMeH u
TEIJIOBOE PaBHOBECHE.
VYpaBHeHUE TEMIOBOTO
Oamanca. [InaBnenue n
OTBEp/ICBaHUE
KpPUCTaJUIMYECKUX BEILIECTB.
VY enbHasa TemoTa
TUTaBJICHUSI.
[TapoobOpa3zoBanue u
KoHAeHcaus. Mcnapenue.
Kunenue. Y nenpHas
TEIJIOTa MapooOpa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATYPbI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSI.

BrnaxnocTs Bo3ayxa.
DHeprus TOIUIUBA.

VY nenbHas TerioTa
CrOpaHusl.

[TpuHuUIB paboThI
TerioBbiX ABurareneit KI1/]
TEIJIOBOTO JIBUTATEIS.
TennoBble IBUTATENIN U

JEMOHCTPUPYIOUIUX PA3INYHBIE BUJIbI
TeIIonepeaadu: TEMIONPOBOHOCTb,
KOHBEKIIUIO, U3JIyUYEHUE.

HccnenoBanue sBICHUS TETUIOOOMEHA

IIPY CMEIIMBAHUY XOJIOJTHOW U TOPSTYEN BOJIBI.
HaGnronenue ycTaHOBICHUS TETTIOBOTO
PaBHOBECHUS MEXIY TOpAYEH U XOJIOIHOM BOJOM.
Onpenenenue (M3MEpPEHUE) KOTUYECTBA
TEIJIOTHI, MOJIYY€HHOT'O BOJIOH MPH TEIII000MEHe
C HAarpeThiM METATUTMUYECKUM LMIHHAPOM.
Omnpenenenue (M3MEpEHNE) YACIbHON
TEIJTIOEMKOCTH BEIIECTBA.

Petenue 3aa4, CBSI3aHHBIX C BHIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTH

IpU TEII00OMEHE.

AHaJIN3 CUTyalui NPaKTUYECKOTO

W CIIOJI30BaHUs TEMJIOBBIX CBOMCTB BEIIECTB U
MaTepHayioB, HAIIPUMED, B LIEISAX
HEProcOePeIKSHUS: TeTIITION3OISIINS,
sHeprocOeperarIre KpoIIii,
TEPMOAKKYMYJISITOPHI U T. .

HaGnronenue siBnenuii ucmapeHus u
KOHJICHCAIIUH.

Uccnenosanue mpoiiecca ucnapeHust
PAa3INYHBIX KUIKOCTEH.

OObsicHEHNE SABJICHUIA UCTIAPCHUS U
KOHJICHCAIIUU HA OCHOBE ATOMHO-
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3aIuTa OKpy Karomen
Cpepbl.

3aK0oH COXpaHECHUS U
IpeBpaleHUs YHEPTUH
B TEIJIOBBIX IIpoIIeccax

MOJICKYJISIPHOTO YUCHUSI.
Habmonenue n 00bscHeHue mpoliecca KUIEeHUs,
B TOM YHCJIC 3aBUCUMOCTH TEMIIEPATYPhI
KUTICHUS OT JaBJICHUS.

Onpenenenne (M3MepEHNE) OTHOCUTETHHON
BJIQKHOCTH BO3/1yXa.

HaGmronenue nporiecca miaBiaeHUsS
KPUCTAITMYECKOTO BEIIECTBA, HAIIPUMED, JIbJa.
CpaBHEHUE NMPOLIECCOB TIJIABJICHUSA
KPUCTAUTUIECKUX TEN U pa3MIT4eHUs

IpY HarpeBaHUH aMOP(HBIX TE.

Onpenenenue (MU3MEPEHNE) YACIbHOU TETIIOTHI
TUIaBJICHUS JIbJIA.

OOBbsicHeHHE SBJICHUH TIABJICHUS U
KPHUCTALUTU3aI[UH HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUEHHUSI.

Perienune 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM
KOJINYECTBA TEIJIOTHI B IIpOIIeccax
TETUTONIePEIa4X TIPHU TUIABJICHUU U
KPHUCTATU3AIUH, HCTIAPEHUH U KOH/ICHCAIIHH.
AHanum3 cuTyanui NpakTH4eCKOro NpUuMEHEeHHS
SIBIICHUI TUTABIICHHUS U KPUCTAJLTU3ALIIHH,
Harpumep, Moy4eHNE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TpejKa u JIp.

AHanu3 paboTsl 1 00BICHEHHUE TIPUHITAIIA
JEWCTBUS TETJIOBOTO IBUTATEIIS.

BrIunciienne KoJim4ecTBa TeIIoThl,
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BBIJICJISIIOILIETOCS ITPU CTOPAHUM PA3IMYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyxeHue SKOJIOTMYECKUX NOCIEICTBUI
WCII0JIb30BaHUS IBUTATENIC BHYTPEHHETO
CropaHusl, TETUIOBBIX U THIPOAJICKTPOCTAHIIAM

Hroro o pazneny 28
Pa3nen 2. DiiekTpuyeckue U MAarHUTHbBIE SIBJI€HUS
2.1 | DnexTpuyecKue 7 DJIeKTpU3aLus Tell. Habmronenue u mpoBejieHre ONBITOB
3apsIbl. JIBa poja IIeKTPUIECKUX IO AJICKTPU3AIUN TN TIPH COMPUKOCHOBEHUH U
3apsyKeHHBIE TeJa U 3apsiaoB. Banmopeicreue VH]TYKIIUEH.
X B3aUMOIEHCTBHUS 3apsHKCHHBIX TEJL. HabGmaronenue n o0bsICHEHNE B3aUMOIECHCTBHS

3akoH KynoHna (3aBUCUMOCTh
CHUJIbI B3aMMOJICHCTBUS
3apsKEHHBIX Tell

OT BEJIMYMUHBI 3aPSI0B U
pPacCTOSHUS MEK]1y TEJIaMH ).
DIIEKTPUUYECKOE TOJIE.
HanpsixéHHOCTh
AIEKTPUYECKOTO MOJIS.
[IpuHOuMn cynepno3nunu
3JIEKTPUYECKUX TTOJIEN

(Ha KAYECTBEHHOM YpPOBHE).
Hocurenn snexkrpuueckux
3apsioB. DJIEMEHTAPHbIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBoHMKY 1

OJTHOMMCHHO M Pa3HOMMEHHO 3apsiKEHHBIX TEJl.
OObsicHEeHUE MPUHIMIIA JEHCTBUS JIEKTPOCKOIA.
OObsicHEHUE SIBIICHUM 2JICKTPU3ALIUT

IIPU COMTPUKOCHOBEHUU TEJI U UHYKIIHEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCUTEIISAX
BJIEKTPUYECKUX 3apsIZIOB B BELIECTRBE.
Pacrnio3naBanue u 00bsICHCHUE IBIICHUI
AJIEKTPU3AIUHY B TIOBCEHEBHOM KU3HMU.
HaGmronenne u 0o0bSICHEHHE OTIBITOB,
WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

Habntonenue onbITOB 10 MOJETUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TTOJIS.
HccnenoBanue neicTBUS 3IEKTPUUECKOTO MOJIS
Ha MMPOBOJAHUKH U TUDJICKTPUKU
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TUAJIEKTPUKHU. 3aKOH
COXPAHEHHUS AIIEKTPUIECKOTO
3apsaa

2.2

IlocTogHHEBIN
AJIEKTPUYECKUIN TOK

20

DIIEKTPUYECKUI TOK.
YcnoBus cyiecTBOBaHMS
AJIEKTPUUYECKOTO TOKaA.
HcToyHMKY TOCTOSSHHOTO
Toka. JlencrBus
AJIEKTPUUYECKOTO TOKA
(TertoBOE, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHUIN TOK

B )KUJIKOCTSIX M razax.
DIIEKTPUYECKAS LIETIb.
Cwuna Toka. DIEKTpUIECKOE
HarpsiKEHUE.
ConpotuBieHue
MPOBOJIHUKA. Y IEJIbHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma i1 yyacTka
uenu. [locnenoBarensHoe U
napajieIbHOE COEIMHEHHE
MIPOBOJTHUKOB.

Pab6ora u MmomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akoH J[xoyna—JIeHna.
DJIEKTPUUECKHE LIETTH U

HaGnronenue pa3nuaHbIX BUIOB JEHCTBUS
ANEKTPUUECKOTO TOKA U OOHAPY>KEHHUE ITHX
BUJIOB JICUCTBUS B IOBCEIHEBHOM KU3HU.
Ha6nronenue BO3HUKHOBEHUS Ta30BOr0 pa3psijia
Y DJIIEKTPUYECKOTO TOKA B KUJKOCTH

COopka 1 HcTIbITaHUE PIICKTPUIECKOM LIeTn
MMOCTOSIHHOTO TOKA.

N3mepenune cuitbl TOKa aMIIEpMETPOM.
N3mepenne 3JIeKTpUIeCKOro HanpsIKEHUS
BOJIbTMETPOM.

[IpoBenenrie u 00BICHEHNE OBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JJIMHbI, TUIOLIAX ONEPEYHOTO CEYEHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PESUCTOP,

OT COIIPOTUBJIEHUS PE3UCTOPA U HATIPSKEHUS
Ha Pe3UCTOpE.

[IpoBepka nmpaBuiia CJI0KEHUS HAPSIKECHUN
MIPH MOCJIEI0BATETLHOM COEUHEHUH JBYX
pPE3UCTOPOB.

[IpoBepka npaBuna AJisi CUIIbI TOKA

IIpU MapajuieIbHOM COEUMHEHUH PE3UCTOPOB.
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OTpeOUTEH
AIIEKTPUUECKON IHEPTUU
B ObITy. KopoTkoe
3aMBIKaHUE

AHaJIN3 CUTyalHi MOCIEN0BATEIBHOIO U
NapajuIeIbHOTO COEAUHEHHUS TPOBOIHUKOB

B IOMAIIHUX AJIEKTPUUYECKUX CETSIX.

Pemenue 3agau ¢ ncnosib30BaHneM 3akoHa OMa
1 GOpMyIT pacue€Ta IEKTPUIECKOTO
CONIPOTHBJIEHUS NP MTOCIEAOBATEILHOM U
napauieIbHOM COEIMHEHUU ITPOBOJHUKOB.
Omnpenenenre padOThI AIEKTPUIECKOTO TOKA,
MPOTEKAIOIIETO YE€PE3 PEUCTOP.

OrnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBLJICJISIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA Yepes
JAMIIOYKY OT HanpsiKeHUs Ha Hel. OnpeneneHue
KII/[] narpeBarensi.

Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIPU MOJIBEME TPY3a AJIEKTPOBUTATEIEM.
OObsicHEHUE YCTPOICTBA U MPUHIIAIIA JIEHCTBUS
JIOMAITHUX JICKTPOHATPEeBaTEIbHBIX MPUOOPOB.
OO0bsicHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIINTIA ICUCTBUS IUIABKUX MPETOXPAHUTEIICH.
Pemenue 3a1au ¢ nCNoIb30BaHUEM 3aKOHA
Jxxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTossHHEBIE MAarHUTBHI.
Bzaumoneiictue
IIOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe 1noJie.
MarsuTtHoe 1101€e 3eMIn

HccnenoBanue MarHUTHOTO B3aUMOICHCTBUSA
ITIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TIOCTOSTHHBIX
MarHyiTOB IIPH UX 00BEAUHEHUH U Pa3CICHUN.
HccnenoBaHne MarHuTHOTO B3aUMOIEHCTBUSA
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Y €r0 3HAYCHUE ISl )KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHOe nosue
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMATrHUTOB

B TEXHHUKE. [[encTBUE
MAarHUTHOTO TOJIS

Ha [IPOBOJHUK C TOKOM.
DIIEKTPOIBUTATEND
IIOCTOSIHHOTO TOKa.
Hcnosnp3oBanue
3JEKTPOJABUrATEIICH

B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

IIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB IIPU UX OOBETUMHEHUU U PA3CICHUH.
[IpoBeneHue ONBITOB 110 BU3yAIM3ALHH OIS
IIOCTOSTHHBIX MarHuTOB.

N3ydenue siBneHnss HAMarHUYMBaHKS BELIECTBA.
HccnenoBanue AeMCTBUS JIEKTPUYECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeneHue ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTH CHJIbI B3aUMO/JICHCTBUS KaTyIIKA

C TOKOM M MAarHUTa OT CWJIBI M HAIIPABJICHUS TOKA
B KaTYyIIIKE.

AHaJIN3 CUTyalNil TPAaKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMATHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, METULIUHE).
N3yueHune nercTBrss MAarHUTHOTO TOJIS

Ha IIPOBOJHUK C TOKOM.

N3ydeHne nercTBUS 3JIEKTPOABUTATENS.
Nsmepenne KII1/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacno3HaBanue 1 aHan3 pa3auyHbIX
IIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcnopt, OBITOBBIE YCTPOMCTBA U AP.)

2.4

DJIEKTpOMarHuTHas
WHTYKITUS

OmnebiTel @apanes. SBieHue
3IEKTPOMAarHUTHOU
uHaykuuu. [pasuno Jlenna.
DIEKTPOreHePaToP.

OMBITHI IO HCCJICAOBAaHHNIO ABJICHUS
BHGKTPOMaFHHTHOﬁ HHAYKOWHA: UCCIICTOBAHNC
U3MEHCHUM 3HAYCHUS U HaIpaBJICHUA
WHAYKOUOHHOT'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUUECKON SPHEPTUU.

DNEeKTPOCTaHIIUU
Ha BO300HOBJIIEMBIX
WCTOYHUKAX YHEPTUU
Hroro o pazneny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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9 KVIACC
No HaunmenoBanue KomuuectBo | Ilporpammuoe conepxkanue | OCHOBHBIE BUABI ACATEILHOCTH O0yUAIOIINXCS
n/n pa3eNioB U TeM JacoB
y4eOHOro npeaMeTa
Pa3gen 1. Mexannueckue siBJICHUA

1.1

Mexannueckoe
JIBUKEHUE U CLIOCOOBI

€ro OoIIMCaHus

10

MexaHn4yecKoe IBU>KEHHE.
MarepranbHas TOUKa.
Cucrema oTcyerTa.
OTHOCUTENBHOCTD
MEXaHWYECKOTO ABUKECHUSI.
PaBHOMEpHOE
NPSIMOJIMHEWHOE ABUKEHHUE.
Hepasnomepnoe
MPSIMOJIMHEWUHOE JBUKEHHUE.
CpenHsisi 1 MTHOBEHHAs
CKOpPOCTB TeJa MpHU
HEPAaBHOMEPHOM JIBUKEHUU.
Yckopenue.
PaBHOyCcKOpeHHOE
IPSMOJIMHEVHOE IBUKEHUE.
CBoOoaHOE TIaJIcHUE.
Omnpbitel ['anunes.
PaBHOMepHOE nBMXKEHNE

10 OKPY>KHOCTH.

[lepuon u wacrora
oOpaienus. JInneiinas u
YTJI0Basi CKOPOCTH.

AHanu3 1 00CyXIeHHE PA3TUUYHbBIX TIPUMEPOB
MEXaHUYECKOTO JABMKCHHUSI.

OO6cy>xaeHue rpaHul] MPUMEHUMOCTH MOCITU
«MaTepuagbHas TOUKay.

Onurcanre MEXaHUYECKOTO JBUKCHUS
pa3IMYHBIMU criocoOamu (ypaBHEHHE, TaOIuUIIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIIUM, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEIHHOCTh MEXaHUYECKOTO
JIBUKCHHUSL.

Habmroienne MexaHn4ecKoro ABMKEHUS TeJa
OTHOCHUTEIIFHO Pa3HBIX TeJl OTCULTA.
CpaBHeHHeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO e TeJla OTHOCUTEIHHO Pa3HBIX
TEJ OTCYECTA.

Amnanus Texcra ["anunest 00 OTHOCHTEIBHOCTH
JIBDKEHUST;, BHITTOTHEHHE 3aJaHHUH TI0 TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpeHell CKOPOCTH CKOIbKEHUS
OpycKka Wi ABMKCHUS IIapyKa 10 HAaKJIIOHHOM
IUIOCKOCTH.

AHanm3 1 00CyXKJIeHHEe CIIoco00B
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LenTpocTpemurenbHOe
yCKOpEHUe

NPUOMKEHHOTO OIpeIeICHUS MTHOBEHHOM
CKOPOCTH.

Ornpenenenre CKOpOCTH PAaBHOMEPHOTO
JBIDKCHUS (IIapyKa B )KUJIKOCTH, MOJIETH
AJIEKTPUUECKOTO aBTOMOOWJIS U T. 11.).
Ornpenenenue myTu, TPOUIEHHOTO 3a JaHHBII
MIPOMEKYTOK BPEMEHH, U CKOPOCTHU TeJia

110 TpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JBIDKEHUS OT BPEMCHH.

OO6cysxeHne BO3MOKHBIX IPHUHITAIIOB
JEHCTBUS IPUOOPOB, U3MEPSIONTUX CKOPOCTh
(ciMIOMETPOB).

Brraucnenue myTy U CKOPOCTH TIPH
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM ABHKCHUT
Teja.

Ornpenenenre MPONACHHOTO IMTyTH U YCKOPEHUS
JBIDKEHUS Teja 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO TIPSIMOJTMHEHHOTO
JIBIDKEHUS Tejla OT BPEMEHH.

IIposepka cunomesuvl: eciu

npU PaBHOYCKOPEHHOM OBUNCEHUU

6e3 HaYaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHulX Yuces, mo
COOMBEMCMEYIOUUE NPOMENCYMKU 8DEMEHU
OOUHAKOBWL.
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Ornpenenenue ycKoOpeHus Tesa

P PaBHOYCKOPEHHOM JIBUKECHHUH

10 HAKJIOHHOM IIJIOCKOCTH.

N3mepenne neprojia u 4acTOTh 0OpalleHUs
Tesa Mo OKPY>KHOCTH.

Onpenenenre CKOpOCTH PAaBHOMEPHOTO
JBIKEHUS TeJia MO OKPY>KHOCTH.

Pemenue 3amau Ha onpeneneHue
KHHEMATHYECKUX XapaKTEPUCTHUK
MEXaHUYECKOTO JIBUKEHUS Pa3TUYHbBIX BUOB.
PacnioznaBanue u npuOIMAKEHHOE ONUCAaHUE
Pa3IMYHBIX BUJOB MEXaHUYECKOTO JBUKCHUS
B IIPUPOJIE ¥ TEXHUKE (Ha IPUMeEpPax CBOOOIHO
MaIAl0IINX TEJ, TBUKEHUS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPENICTB U JIP.)

1.2

B3anmonelictBue Tei

20

IIepBsIii 3ak0H HproTOHA.
Bropoit 3akon HeroToHa.
Tpernii 3akoH HproToHA.
[IprHIMD Ccyneprnio3uuun
CHIL

Cwuna ynpyroctu. 3aKoH
I'yka. Cuina TpeHus: cuna
TPEHUS CKOJIBKECHHMS, CHIIa
TPEHUS TOKOS, PYTUE BUIbI
TPEHHSL.

Cuia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTEHHUSI.

Habmronerue u 06CcykaeHrue onbITOB

C IBIDKCHUEM TeJa IPU YMCHBIIICHUN BIUSHUS
JIPYTUX TEJ, MPEMATCTBYIOINX IBUKEHUIO.
Awnanus texcra ['anuiies ¢ onucanueM
MBICJICHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOTHEHUE 3aJJaHUN 10 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cy)aeHrne BO3MOXHOCTH BBITTOJTHCHUS
3aKOHA MHEPIIUH B PA3JIMYHBIX CHCTEMaxX
OTCUCTA.

Habmonenue u 06Cyk/1eHre MEXaHUYECKUX
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Yckopenne cBoOOHOTO
najicHus. J{BuKeHue iaHeT
Bokpyr Counnua. [TepBas
KOCMHYECKASI CKOPOCTb.
HeBecomocTs 1 nieperpy3ku.
PaBHOBeCHE MaTrepuanbHOU
TOYKU. AOCOJIFOTHO TBEPI0C
Teno. PaBHOBecHe TBEPIOTO
TeJa C 3aKPEIMICHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LlenTp TsKECTH

SBJICHHUM, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» npu e€¢ paBHOMEPHOM

U YCKOPEHHOM JIBH>)KEHUH OTHOCUTEIBHO
KaOuHeTa QUBUKH.

JIeCTBHS C BEKTOPAMHU CHJI: BBITIOJIHEHUE
3a/IaHUM 110 CJIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Ha6nronenue u/uiv npoBeieHre OIbITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb YCKOPEHUS
Tena OT NPUWIOKEHHOW K HEMY CHJIBI M MAacChl
TeNa.

AHanus u 00bSICHEHUE SIBIICHUI

C UCITIOJIb30BAaHUEM BTOPOTO 3aKkoHa HproTOHA.
Pemenne 3a1au ¢ MCHOJIB30BAHUEM BTOPOTO
3aKkoHa HpI0TOHA M IpaBuUIIa CIOKEHUSI CHIL
Ornpenenenne )KECTKOCTU NPYKUHBI.

AHanus cuTyanui, B KOTOPbIX HAOIIOAA0TCS
ynpyrue neopmanuu, 1 uX 00bsICHEHHE

C UCIIOJIb30BaHNEM 3aKoHa ['yka.

Pemenne 3a1a4 ¢ UCNIOJIb30BaHUEM 3aKOHA
I'yka.

HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

CKOJIbKCHU OT CHUJIBI HOPMAJIBHOI'O JaBJICHUS.

OO0cyxaeHne pe3ysbTaToB UCCIEI0OBaHUS.
Onpenenenue ko3P puiineHTa TpeHus
CKOJIb>KEHUS.

N3mepenne cuitbl TpeHUs MOKOSI.
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Pemenue 3a1ay ¢ ucnonab3oBaHueM GopMyJibl
JUISL CWJIBI TPEHUS CKOJIBKEHUS.

AHanu3 IBMXKEHUS TE TOJLKO MO ASHCTBUEM
CHJIBI TSDKECTH — CBOOOJHOTO MaICHHUSL.
OO0BsicCHEHUE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOHOIO IaJIeHNUs OT MacChI TeJia.

O1eHKa BEIUYMHBI CUJIBI TATOTCHUS,
JIEUCTBYIOIIEH MEXY IBYMs TEJIaMU

(17151 pa3HBIX Macc).

AHann3 IBMKCHHS HCOCCHBIX TET

I10JT ACUCTBUEM CHJIBI TATOTCHHUS

(C MCTI0JIB30BAHUEM JOTIOJTHUTEIIbHBIX
HUCTOYHUKOB MH(OPMAIIUHN).

Pemenue 3a7a4 ¢ MCIIOJIL30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYJIbI

JIJIs1 pacueTa CUJIbI TSKECTH.

AHaJIN3 OPUTHUHAIBHOTO TEKCTA,
ONKMCBHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMUPHOTO TATOTCHUS;, BHITIOJHEHUE 3a]TaHU I
10 TEKCTY (CMBICIIOBOE UTEHHE).

Hab6nronenue u o0CyX1€HHUE ONBITOB

110 U3MEHEHMIO Beca TeJia IPU YCKOPEHHOM
JIBIDKEHUM.

AHaJIn3 yCI0BUN BO3HUKHOBEHHS HEBECOMOCTH
U TIEPETPY3KHU.

Pemenue 3aga4 Ha onpesiesieHUe Beca Tena

B PA3JIMYHBIX YCIOBUSIX.
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AHaJIN3 CUJI, IEUCTBYIOIINUX HA TEJO,
MOKOSIIIEeCs Ha OTope.
Ornpenenenue IeHTpa THKECTH Pa3IMUHbBIX TE

1.3.

3aKOHBI COXPAHEHHUS

10

Nmnynbec Tena. U3menenue
UMITyJibca. IMITynbsC CHIIBL.
3aKOH COXpaHEHUS
nMiyJibca. PeaktuBHOE
JIBUKEHUE.

Mexanunueckas paboTa u
MOIIHOCTh. PaboTa cun
TSXKECTHU, YIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
pab6oTtsl. [loTeHunansHas
JHEPrus Teja, HOJHITOrO
Ha/Jl IOBEPXHOCTHIO 3€MIJIU.
[TorenuuanbHas 3HEPTUS
CKATOMN NPYKUHBL.
Kunernueckas sneprus.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPIUn

Habmronenue u 00Cyx1€HUE OTBITOB,
JEMOHCTPUPYIOIINX Tepeaady UMITYJIbCa

IIPU B3aUMOJIEHCTBUU TEJ, 3aKOH COXPaHEHHUSI
UMITyJIbCa MpU aOCONIOTHO YIIPYTOM U
HEYIIPYrOM B3aUMOJICHCTBUU TEIl.

AHaJIN3 CUTyallui B OKPY’KAOLIEH )KU3HU

C HCTIOIH30BAaHUEM 3aKOHA COXPAHCHHUS
UMITYJIbCA.

Pacno3naBanue SIBICHUS PEAKTHBHOTO
IBUKEHUS B IPUPOJE U TEXHUKE.
[IpumeHeHne 3aKOHa COXPAHEHUS UMITYJIbCa
JUTS pacueTa pe3ynbTaToB B3aUMOACHCTBUS T
(Ha mpuMepax HEeyNnpyroro B3auMoACUCTBHUS,
yIpyroro HEHTPaIbHOI0 B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TeJI, OJTHO U3 KOTOPBIX
HETIOJIBHIKHO).

Pemmenue 3a7a4 ¢ MCTIOIB30BAaHUEM 3aKOHA
COXPAHEHHUS UMITYJIbCA.

Omnpenenenre pabOThI CHIIBI YIIPYTOCTH

IpU MOABEME TPY3a C UCTIOIB30BAHUEM
HEMOJBHUKHOTO M MOJBUKHOTO OJIOKOB.
N3mepenre MOLIHOCTH.

N3mepenne noTeHInaIbHOM SJHEPTUHU YIIPYTO
nehOpMUPOBAHHOMN NPYKUHBI.
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N3Mepenre KUHETUYECKOM SHEPTHUH TeJla

10 JJIMHE TOPMO3HOTO MYTH.
DKCNEPUMEHTAILHOE CPABHEHUE U3MECHEHUS
MOTCHIMAJIbHON U KHHETUYECKOM SHEPTUM TeNa
IIPY JBUKEHUM TI0 HAKJIOHHOM IIJIOCKOCTH.
DKClepUMEHTaIbHAs MPOBEPKa 3aKOHA
COXpaHEHMSI MEXaHUYECKOMN SHEPrUun

IpU CBOOOTHOM MAJCHUH.

[IpumeHeHne 3aK0OHa COXPAHEHUS
MEXaHUYECKOM SHEPTHH IS pacyeTa

MOTCHIIMAJIbHON U KUHETUYECKOM YHEPTUi TeIa.

Pemenue 3a4a4 C UCIIOJIb30BAaHHNCM 3aKOHa
COXpPaHCHHUA MEXaHUYECKOU OHCPIur

Hroro mo pazneny 40

Pa3gen 2. Mexanndeckue KoJe0aHusI M BOJTHbBI

2.1 | Mexannueckue 7 KonebarensHoe nBmxkenue. | HaOmrogenue xoeOanuii o AeiCTBUEM CHIT
KoJIeOaHust OCHOBHBIE XapaKTEPUCTUKHA | TSHKECTHU U YIPYTOCTH U OOHAPYKECHHE

KOJIeOAHUM: TIEPUO]T,
4acToTa, aMIUIUTY/1a.
MaremaTuyeckuii u
PY>KUHHBIN MasSTHUKH.
[IpeBpauienue sHepruu
IpH KoJieOaTeIbHOM
JIBUKCHUH.

3aryxatomue KoiaeOaHus.
BoinyxieHHbIE KOJIeOaHusl.
Pesonanc

MOA0OHBIX KOJICOAHUM B OKPYXKaIOIIEM MUPE.
AHanu3 kone0aHuii rpy3a Ha HUTH U

Ha npyxuHe. OnpeaeneHne 4acToThl
KOJIeOaHHMI MAaTEMATUYECKOTO U MPYKUHHOTO
MasiTHUKOB.

HaGnronenue u 00bsiICHEHHUE SIBIICHUS
pe3oHaHca.

HccnenoBanue 3aBUCUMOCTH TTEpUOJIA
KOJIeOaHMI TIOJIBEIIIEHHOTO K HUTH T'Py3a

OT JITUHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEepHOa KoJdeOaHu
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChI Tpy3a.
Hab6mronenue u o0CyXIeHUE OTBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTD MTEPHOIa
KOJIeOaHUH TPYKUHHOT'O MasiTHUKA OT MacChl
rpy3a U KECTKOCTU TIPYKUHBI.

[IpuMeHeHne MaTEMaTHIECKOTO U MPYKUHHOTO
MasITHUKOB B KQ4ECTBE MOJIEJICH JJI OIMCAHUS
KOJIE0aHUI B OKPY’KaIOIIEM MUDE.

Pemenne 3amad, CBSI3aHHBIX C BBIYUCICHHUEM
WM OLEHKOW 4acTOTHI (Iepro/ia) KojaeoaHuit
H3mepenue yckopenus c606000H020 nadeHus

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHn4eCcKre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpoionbHbBIE U
nonepevyHbie BOIHEL. J[JinHa
BOJIHBI K CKOPOCTb €€
pacnpoCcTpaHeHHUS.
MexaHu4eCKHe BOJIHBI

B TBEPJIOM TETIE,
CEMCMHUYECKHE BOJIHBI.
3ByK. [ poMKOCTH 3ByKa 1
BbIcOTa TOHA. OTpakeHUe
3Byka. MH(pa3Byk u

yIBTPa3BYK

OO6HapyXeHue U aHAJIU3 BOJTHOBBIX SIBIICHUN
B OKPYKaIoIlleM MUpE.

HaGnronenue pacpocTpaHeHus IPOI0JIbHBIX
U TIONIEPEYHBIX BOJIH (HA MOJICNIN) U
0OHapy’KCHHE aHAJIOTUYHBIX BHIOB BOJIH

B IIpHUpO/ie (3BYK, BOJIHBI HA BOJE).
Brruucienue qJMHBI BOJTHBI M CKOPOCTH
pacrnpocTpaHeHHUsl 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPe/IeIICHUE TPAHUI]
YaCTOTHI CIIBIITUMBIX 3BYKOBBIX KOJICOAHHUH.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT 9aCTOTHI (B TOM YHCIIE, C UCTIOIb30BAaHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).
Habmronenne u 00bsiCHEHUE ABJIEHUS
aKyCTHYECKOT'O pE30HAHCA.

55



®denepanbHas padodas nporpamma | @usuka. 7-9 kiaccel (0a30BbINH YPOBEHB)

AHau3 OPUTHHAIBHOTO TEKCTA, TOCBSIIICHHOTO
MCTIOJIb30BaHUIO 3BYKa (MM yIIbTPa3ByKa)

B TEXHUKE (IXOJIOKAIHs, YIBTPA3BYK

B METUITMHE U JIP.); BBHITTOJIHEHUE 3aIaHUH

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazgeny

15

Pa3nen 3. BHCKTPOMaI‘HHTHOC MOJI€ M AJICEKTPOMAIrHUTHBIC BOJIHbI

3.1 | DaekTpoMarHuTHOE 6 DIEeKTPOMAarHuTHOE TOJIE. [TocTpoenue paccyxieHnii, 000CHOBBIBAIOIINX
10JIE U DIEKTPOMAarHUTHBIE BOJIHBL. | B3AUMOCBSI3b 3JIEKTPUUECKOTO0 K MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI ANEKTPOMATrHUTHBIX BOJIH. DKCnepruMEHTAIBHOE U3yYEHNE CBOWCTB
[ITkaa 5I€eKTPOMArHUTHBIX | IIEKTPOMATHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. crionbs3oBanue C TOMOII[BI0 MOOUJILHOTO TelieoHa).
3JICKTPOMArHUTHBIX BOJIH AHau3 peHTTeHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJI0BEUECKOr0 OpraHu3ma.
ONeKTpOMarHuTHas MPUPOAA | AHaJIN3 TEKCTOB, OMIMCHIBAIOIINX POSBICHUS
ceera. CKOpOCTh CBeETa. ANIEKTPOMATHUTHOTO U3TyYEHHUS B PUPO/IE:
BonHoBbIe cBOICTBa cBETA YKUBBIC OPTaHU3MBbI, H3Ty4eHUsI HEOSCHBIX Tell
(CMBICJIOBOE UTEHUE).
Pacnio3naBanue u aHaJIM3 pa3IMuHbIX
IPUMEHEHUH IIEKTPOMATrHUTHBIX BOJTH
B TEXHHKE.
N3y4denune BOJIHOBBIX CBOWCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHuEM POPMYIT
JUTSI CKOPOCTHU DJIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJTHBI ¥ YaCTOTHI CBETA
Uroro no pazaeny 6
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Pasznena 4. CBeToBbIe ABJICHUSA

4.1

3aKOHBI
pacnpocTpaHeHus
CBeTa

JlyueBast MOJIETIb CBETA.
Hcrounuku cBera.
[IpsimonuHEHOE
pacnupoCTpaHEHHE  CBETA.
3atmenus Connua u JIyHBI.
Otpaxenue cBeta. [nockoe
3epKajo. 3aKOH OTPaXKEHUS
CBETA.

[Ipenomiienue cBera. 3aKOH
npenomieHus ceeta. [lomHoe
BHYTPEHHEE OTPaXKEHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONTUYECKUX
CBETOBOJAX

Haburoienue onbITOB, IEMOHCTPUPYIOIITUX
SBJICHUE TIPSIMOJIMHEMHOT O PaCIpOCTPAaHEHUS
cBeTa (BOZHUKHOBEHHE TEHU U MOJIyTEHHU),

U UX MHTEPIPETALUS C UCTIOIb30BAaHUEM
MOHSATHSA CBETOBOTO JyyYa.

OOBbsCcHEHNE U MOJEIIMPOBAHNUE COITHEYHOTO U
JIYHHOT'O 3aTMEHHM.

HccnenoBanue 3aBUCHMOCTH YTJIa OTPaXEHUS
CBETOBOI'O Jy4a OT yIJla NaJeHHUs.

N3yueHune cBOWCTB N300pa’KEHUS B IITIOCKOM
3epKaie.

Habumroienue n 00bsiICHEHHE OIBITOB

10 TIOJTYYEHHUIO U300paKEHUI B BOTHYTOM U
BBINYKJIOM 3epkanax. Habmoaenue u
0OBSICHEHHE ONBITOB MO MPEJTOMIICHUIO CBETa
Ha TPAHMIIC PA3INYHBIX CPEIl, B TOM YHCIe
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPaKEHHUEM.
HccnenoBanune 3aBUCUMOCTH yTJIa
IPETOMJICHUS OT yTJia Ma/IeH!sI CBETOBOTO JTyda
Ha TPaHMIIE «BO3AYX—CTEKIION.
Pacrio3naBanue sSIBJICHUIA OTPaXESHHS U
IPEJOMJICHUS CBETA B IOBCEHEBHOM KU3HHU.
AHanu3 u 00bsICHEHHUE SBJICHUS ONITUYECKOTO
MHUpaxa.

Pemmenue 3a7a4 ¢ MCTIOJIb30BAaHUEM 3aKOHOB
OTpPaXCHUS U TIPEIIOMIICHUS CBETA
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4.2 | JIuH3bI M ONTHYECKHUEC 6 JIunza. Xox nyueit B muH3e. | [lomydeHne n3o0paxeHHil ¢ MOMOIIbIO
puOOpbI OnTHueckas cucrtema coOuparole u paccenBaroei JIUH3.
¢oroarapara, Mukpockona | OmpeneneHue (pOKyCHOTO pacCTOSHUS U
u Teneckona. ['nma3 kak ONTUYECKOU CUJTBI COOMPAIOIIEH JINH3BI.
OINTHYECKAsA CUCTEMA. AHanu3 yCTpONCTBA U IIPUHIIUIIA ICHCTBUS
brnvzopykocTs n HEKOTOPBIX ONTHYCCKUX MPUOOPOB:
JTaTbHO30PKOCTh doToamnmapara, MUKpOCKOTa, TEJIECKOIIA.
W3ydenne moenu ria3a Kak ONTHYECKON
CUCTEMBbI. AHaNIU3 ABJICHUN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIINTIA JIEHCTBUS
OYKOB
4.3 | Paznoxxenue 6enoro 3 Paznoxxenue 6enoro ceeta HaGnronenue paznosxkeHnus 6€10ro cBeta
CBETa B CIIEKTP B criekTp. OnbITel HptoTOHA. | B criekTp.
CioxeHue CreKTpaIbHbIX Habmonenue u 00bsICHEHHE OMBITOB
nBeToB. /lucnepcus ceeta 0 TIOJTYYE€HHIO O€JIOTO CBETA MPU CIIOKECHUU
CBETa pa3HbIX IIBETOB.
[IpoBenenuie u 00BbICHEHUE OTBITOB
10 BOCIIPUSTHIO IIBETA MPEAMETOB MPH HX
HAOJIIOICHUH Yepe3 1IBETOBbIC (UITBTPHI
(LIBETHBIC OYKH)
Nroro no pazaeny 15
Pa3znen 5. KBaHnTOBBIE sIBJICHUSA
5.1 | Ucnyckanue u 4 OneiTel Pezepdopna u OO6cyxaenue 1enu onsiToB Pezepdopaa

IIOTJIOMCHUC CBCTA
aTOMOM

IIaHCTapHad MOJACIIb aTOMa.

Mopaens atoma bopa.
Hcenyckanue u nornouexHue

I10 UCCJICAOBAHNIO aTOMOB, BBIIBU?KCHHC
TUIIOTE3 O BO3MOXKHBIX PE3YyJIbTaTaX OIIbLITOB
B 3aBUCHUMOCTH OT IIPCAIIOJIaracMoro CTpoCHusA
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cBeTra aToMOM. KBaHTHI.
JIuHenyaTpie CIIEKTPBI

aTOMOB, (POPMYJIMPOBAHHE BBIBOJIOB

U3 PE3yJbTaTOB OIBITOB.

OO0cyx1eHrne NpOTUBOPEUHI MJIaHETAPHOU
MOJIEJIM aTOMa U OCHOBAHUU JJIS TUTIOTE3bI
Bbopa o ctanimoHapHbIX OpOUTAX AIIEKTPOHOB.
Habumroienne CriomHbIX U JIMHEHYaThIX
CHEKTPOB U3ITyYEHHUsI Pa3INYHBIX BELECTB.
OObsiCHEHNE TUHENYATBIX CIIEKTPOB H3ITYYCHHUS

5.2

CrpoeHue aTOMHOTO
sapa

PannoaktuBHOCTH. Anbda-,
0eTa- ¥ raMMa-u3IIydeHHsI.
CtpoeHue aTOMHOTO 41pa.
Hyknonnas moaenb
aTOMHOTrO sizipa. M30Tomsl.
PagnoaxktuBHEIE
npespauieHus. [lepuon
MOJIypacmajia aTOMHBIX SJIEP

OO6cyx/1eHre BO3MOXKHBIX THIIOTE3 O MOJIETISX
CTPOEHHUS silIpa.

Omnpenenenue cocTasa sep 1o 3aJaHHbIM
MacCOBBIM U 3apsIOBBIM YUCIIaM U

T10 MOJIOXKEHHIO B IEPUOINIECKON CUCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHHS COCTaBa SApa U ero
MIOJIO’KEHUS B TIEPUOINIECKON CHCTEME

IpU 0-PaTUO0AKTHBHOCTH.

HccnenoBanue TpeKOB 0-4aCTHIL IO TOTOBBIM
¢dortorpadusm.

OOHapyXeHre U U3MEPEHNE PaTUallMOHHOTO
(oHa ¢ TOMOIIIBIO T03UMETPA, OLIEHKA €T
MHTEHCUBHOCTH.

AHanu3 6M0JI0rM4YeCKUX U3MEHEHNUH,
MIPOUCXOSIINX MO TEHCTBUEM
PaZMOaKTUBHBIX U3TyUYEHUI.
Hcnonb30BaHre paiOaKTUBHBIX H3ITy9eHUN
B MEIHIINHE
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5.3 | SnepHbie peakiuu 7 SAnepHble peakiuu. 3akoHbl | PemeHue 3a1a4 ¢ MCNOJIb30BAaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPAHEHUSI MacCCOBBIX U 3aPSJOBBIX YHCET
MacCOBOTO YHCEJI. JHEPTUsl | HA OMpEJEIICHNE PE3YyIbTaTOB AIEPHBIX
CBSI3M aTOMHBIX sifiep. CBsA3b | peakiuuii; aHaJaInu3 BO3MOXHOCTH WJIH
MacChl ¥ DHEPIUH. Peakliui | HEBO3MOXKHOCTH SIIEPHOM PEaKIi.
CUHTE3a U JCIICHUA SIEP. OneHka PHEPruu CBA3M AAEP C UCIOJIB30BAHUEM
Hcroynnku sHepruy Connua | ¢popmyisl DiHIITEHHA.
U 3BE31. A nepHas OO0cyaeHne NepcreKTUB UCIIOIb30BAHUS
sHepreTuka. /lercrBus YIIPaBJISIEMOr0 TEPMOSIEPHOTO CUHTE3A.
PaaMOAaKTUBHBIX M3nydeHuil | OOCyKIeHnEe NPEUMYILECTB U SKOJIOTHYECKUX
HAa JKUBBIE OPTaHU3MBI npo0sieM, CBSI3aHHBIX C SAEPHON SHEPTETUKOM

Uroro no pazgeny 17

IHoBTOpHTEIbHO-00001IAKOIIUI MOLYJIb

[ToBTOpEHUE 1 9 Cucremaruszanus u Brinonnenue yueOHbIX 3a0aHU, TPEOYIOITUX

0000111eHNE
COJIepKaHus Kypca
busuku 3a 7—9 K1accel

000011IeHUE MTPEIMETHOTO
COJIEp>KaHus U OMbITA
NesITeIbHOCTH,
IPHOOPETEHHOTO

IIpU U3YYEHUHU BCETO Kypca
(U3UKKM OCHOBHOTO OOIIEro
o0pazoBaHusl.

[ToaroroBka K OCHOBHOMY
rOCyJapCTBEHHOMY
AK3aMeHy Mo (pusuke

TSl OOYYarOIINXCS,
BBIOpPABILIKX ATOT YUEOHBIN
npeaMeT

JIEMOHCTpAIlUM KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

— MPUMEHEHUS MMOJYYEHHBIX 3HAHUI

JUISl HAYYHOTO O0BSICHEHHS (PU3UUECKUX
SIBJIEHUW B OKPYXKAIOLIEH IPUPOJIE,

B ITIOBCEJHEBHOM KM3HHU U BBLISABJICHUS
(U3UIECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTUH;

— MPUMEHEHUS OCBOEHHBIX
AKCIIEPUMEHTAIIbHBIX YMEHUM

JUTSl KcClieTOBaHUs (PU3UUECKUX SIBIICHUM,
B TOM YMCJIE JJIs1 TPOBEPKHU TUIIOTE3
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Y BBISIBJICHUS 3AKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a71a4, B TOM YHUCIIE
IPEINOJIAraloIIuX UCIIOIb30BaHUE (PU3UUECKUX
MOJIEJIE M1 OCHOBAHHBIX HA COJIEPKAHNUN
Pa3IMYHBIX Pa3AeNoB Kypca (PU3UKH.
BrinonHeHue u 3amura rpynnoBbIX WIH
UHINBUIYATbHBIX TPOEKTOB, CBS3aHHBIX

C cofiepaHueM Kypca (pU3uKu

Hroro mo pazneny 9
OBILIEE KOJIMYECTBO 102
YACOB IO [TPOI'PAMME
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