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MNOACHUTEJBbHASA 3AIINCKA

[IporpamMmMa mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs COCTaBJCHA Ha
OCHOBE TMOJOKEHUH U TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUs Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTeNbHONU mporpaMmmsbl, mpeactaBieHHbx B PI'OC OO0, a Takxke
¢ yu€toM (penepanbHOil pabodeil mporpamMMbl BociuTanus U KoHrenmu npenojaBaHust
ydeOHOoro npeamera « Du3nKa.

Copepxanne mporpamMmbl 1Mo (GU3MKE HampaBieHO Ha (QopmMHUpoBaHUE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH OOYYalOLIUXCS U OpPraHMU3aIUI0 U3Y4YeHHsS (DU3UKU
Ha JIeATEeIbHOCTHOM ocHOBe. B mporpamme mo (u3uKe yYUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenmera B peanuzanuu TpeboBanuit O®I'OC OOO K MmIaHUPyEMbIM
JUYHOCTHBIM M METallpeIMETHBIM pe3yJibTaTaM OOY4YEHHs, a TaKXKEe MEKIIPEIMETHBIC
CBS3M ECTECTBCHHOHAYYHBIX YYEOHBIX MPEAMETOB HAa YpPOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHMs.

[IporpaMMa 1o (¢u3MKe yCTaHABIMBAET pacHpelesieHne ydyeOHOro marepuasa
no rojgaMm oOydeHus (MO Kjaccam), MOpeajiaraeT MPUMEPHYIO IOCJIEI0BATEIbHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKaHUS U yuére
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMXCA.

[Iporpamma no ¢u3uke paspaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMsl 10 y4eOHOMY IIpEIMETY.

du3uka SBIAETCA CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHbBIX Yy4eOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIKAT B OCHOBE IMPOILIECCOB W SIBICHUM,
U3y4aeMbIX XHMHEH, Ouosiorueii, actpoHoMue u (usudeckol reorpadueii, BHOCUT
BKJIaJ] B €CTECTBCHHOHAYYHYIO KapTHHY MHpa, MPENOCTaBIsAeT HauOoyiee SICHBIC
oOpa3ipl NMPUMEHEHHs] HAyYHOIO METO/a IO3HAHUS, TO €CTh CHOoco0a MOITy4eHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 THaBHBIX 3ajad  (PU3MYECKOro OOpa3oBaHUS B CTPYKType OOIIero
o0pa30BaHMs COCTOUT B JOPMUPOBAHUHU €CTECTBEHHOHAYYHON T'PAaMOTHOCTH U UHTEpEca
K HayKe y OOy4aroninxcsl.

Nzyuenne ¢us3nku Ha 0a30BOM YpOBHE MpEIOJiaraeT OBJIaJICHUE CIECIYIOIIUMU
KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

HAy4YHO OOBSICHSATH SIBJICHUS,

OILICHMBAThH U IOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICIOBAHNUS;

MHTEPIPETUPOBATh JTaHHBIE W  HWCIOJIb30BaTh  HAydHbIE JIOKA3aTeIbCTBA
JUTSL TIOJTY9€HUS BEIBOJIOBY.

enu n3ydyenus (U3MKU Ha YPOBHE OCHOBHOT'O OOIIEr0o 00pa3oBaHUs OMPEACIICHBI
B Konuenuum mnpenonaBanus yueOHoro mnpeamera «®Pusnka» B 00pa3oBaTEIbHbBIX
Opra”Hu3anusax Poccuniickon denepanun, peAU3YIOIIUX OCHOBHBIE
oOmieoOpa3oBaTenbHble  IPOrpaMMbl,  yTBepkAEHHON  pemennem  Koseruu
MunuctepcTBa npocsemnienus Poccuiickoit @enepamnuu (mpotokod ot 3 aexkadps 2019 r.
No TTK4BH).

Lenm U3YYCHUS buzuKw:
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NpUOOpEeTEeHUE MHTEpeca M CTPEMJICHUS OOYyYaroIIMXCS K HAaydHOMY H3YyUEHHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJEe TMO3HaHUsA U (PopMHpOBaHHUE
HCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHMPOBO33PEHUS KaK pe3yibTaTa HU3YYEHHUS OCHOB
CTPOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dopMupoBaHue TpPEACTaBICHUA O poid (U3MKKM A7 pa3BUTUS  APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUIA;

pa3BUTHE TPEJCTABICHUNH O BO3MOXHBIX cdepax Oyaymiei mnpodeccrnoHaIbHOMI
NEeATEIbHOCTH, CBSI3aHHOM C (PU3MKOW, MOATOTOBKA K JalbHEMIIEMY OOYYEHHUIO B 3TOM
HaIpPaBJICHUU.

JlocTrxeHne 3TUX Ieled NMporpaMmel 1o (pu3nkKe Ha ypOBHE OCHOBHOT'O OOIIETO
o0Opa3oBaHMs 00ECIIEUNBAETCS PELLICHUEM CIEAYIOLUX 3a/1ay:

OpUoOpeTeHNEe 3HAHUW O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npUOOpETeHHE YMEHUN OMNMUCHIBAaTh U OOBSACHATH (DU3UYECKUE SIBICHUS
C UCIOJIb30BAaHUEM TIOJIYYCHHBIX 3HAHUI;

OCBOCHHME METOJOB PELIECHUs MPOCTEUIINX PACUETHBIX 3a]ad C HCIOJIb30BaHUEM
(buU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHMH HAOII0aTh NPUPOJHBIC SBJICHUS W BBINOJIHATH OIBITHI,
nabopaTopHble pabOThl U JKCIEPUMEHTANIbHBIE HCCIEAOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTEbHBIX TPUOOPOB;

OCBOEHHE TTPUEMOB PabOTHl ¢ uH(popMaluen (U3NIECKOro CoJepKaHus, BKIHOYas
UH(DOPMAIIMI0O O COBPEMEHHBIX JOCTMKEHUSAX (PU3MKH, aHaIU3 M KPUTHUECKOE
OIlCHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cdepamMu TPOPECCHOHATBLHON JEATCIBPHOCTH, CBSI3aHHBIMH
¢ (u3uKON, W COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
(bu3MYeCcKO HAYKH.

Ha wuzyuyenue ¢usuku (0a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
obpaszoBanusi orBoautTcsi 238 wacoB: B 7 kiacce — 68 yacoB (2 yaca B HeIeno),
B 8 Kacce — 68 yacoB (2 yaca B Hezento), B 9 kitacce — 102 yaca (3 gaca B HEJeNI0).

COJAEPKAHUE OBYYEHUA
7 KIIACC
Pa3znen 1. ®usuka u e€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUPA
®usuka — Hayka o0 npupojne. fABneHus npupoabl. DU3UUYECKHE SBJICHUS:

MEXAHUYECKHUE, TEIUIOBBIE, DIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ousnueckue BennunHbl. 3Mepenne pusndeckux BennunH. Guzndeckue npudopsl.
[TorpemHocTs u3MepeHn MexayHapoaHas CUCTEMA €IMHULL.
Kak ¢usmka w©  gpyrue  eCTeCTBEHHbIE HAyKd  HM3YYalOT  TMPUPOY.
EcTtecTBeHHOHAYUYHBII METOJ| MMO3HAHUS: HAOIIOIeHNE, ITOCTAHOBKA HAYYHOTO BOIMPOCaA,
BBIJIBIDKCHHUE TUIOTE3, IKCIIEPUMEHT M0 MTPOBEPKE TUIIOTE3, 00BICHEHUE HAOII0AaeMOTO
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®denepanbHas padouas nporpamma | @usuka. 7-9 kiaccsl (0a30BbIi YPOBEHB)
apiieHus. Onucanve GU3NIeCcKuX SBJICHUM C TOMOIIBIO MOJIENEH.

Llemoncmpayuu
MexaHudeckue, TEIIOBbIE, AIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
duznyeckue mprudOpPHI U MPOIEAYPa IPSIMBIX U3MEPEHUH aHATIOTOBBIM U ITU(PPOBHIM
IpUOOPOM.

Jlabopamopnwsie pabomul u onvimol

OrnpeneneHue HeHbl JeICHUS IIKaIbl U3MEPUTEIHLHOTO Npubdopa.

N3mepenue paccTossHui.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TEIA.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepenue TemnepaTypsl MPpyU NOMOIIY KUAKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPATYpPHI.

[IpoBeneHue uccnenoBaHus MO NPOBEPKE THIOTE3BI: JATBHOCTD MOJIETA IAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIbIlIEe BHICOTA ITyCKA.

Pa3neun 2. [lepBoHayajibHbIe CBeleHHs O CTPOEHHH BellecTBa

CrpoeHne BeniecTa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. ONBIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BELIECTBA.

JIBrxeHue yacTull BemecTBa. CBA3b CKOPOCTH JBHKEHUS YAaCTHUL] C TEMIIEPATYPOU.
BbpoyHoBckoe aBmxenue, nudPysus. BzanmoaeiicTBre yacTull BEIIECTBA: NPUTIKEHHE
Y OTTAJIKUBaHUE.

ArperaTHple COCTOSIHUSI BELIECTBA: CTPOCHHME Ta30B, JKUIKOCTEM U TBEPIBIX
(KpUCTaJIIMYECKNX) Tel. B3anMMocBsA3b MEXAYy CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX AaTOMHOMOJIEKYJSIDHBIM cTpoeHreM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronerne 6poyHOBCKOTO JIBHXKCHUS.

Ha6nronenue nuddysun.

HaGmonenue sBieHHM, OOBSCHAIONIMXCS TPUTSHKECHUEM WIM OTTAJIKHUBAHHUEM
YaCTHII BEIICCTBA.

Jlabopamopmwsie pabomul u onvimul
OreHka AuamMeTpa aToMa METOJIOM PAJIOB (C UCTIOIb30BaHueM (oTorpaduil).
OnbITH TI0 HAOTIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.
OnbITH 10 0OHAPYKEHUIO ICUCTBUS CHIT MOJICKYJIIPHOTO MPUTSKCHHSL.

Paznen 3. /IBu:keHHe ¥ B3auMOAeiCTBHE TeJl

Mexanuyeckoe aBrKeHUEe. PaBHOMEpHOE U HEpaBHOMEPHOE ABMKEHUE. CKOPOCTb.
CpenHsisi CKOpOCTh PU HEPABHOMEPHOM JABUKEHUH. Pacu€T myTH U BpeMEHU JIBUXKCHUSL.
SBnenue nHepIMU. 3aKOH MHEpLIMHU. B3anmoaelcTBre TNl Kak TPUYMHA U3MEHCHUS
CKOpPOCTH JIBMKEHMS Tel. Macca Kak Mepa MHEPTHOCTU Tela. [ImoTHOCTH BemecTsa.

CBs13b TNIOTHOCTH € KOJIMYECTBOM MOJIEKYIT B €TMHAIIE 00BbEMA BEIIECTBA.
Cua kak XapakTepucTuka B3aumozeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
N3MepeHue cuibl ¢ HOMONIBI0 TMHAMOMETpa. SIBJIeHUE TATOTEHUS U cuiia TskecTu. Cuna
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TSDKECTH Ha Jpyrux miaHerax. Bec tena. HesecomocTs. CriokeHHE CHII, HAIIPABICHHBIX
no oaHoW mpsimoil. PaBHogeicTByromas cuwi. Cuiia TpeHus. TpeHHE CKOJbXEHUsS U
TpeHHUE MOKOsl. TpeHue B IpUPOIE U TEXHUKE.

Jlemoncmpayuu
HaOmronerne MeXaHMIeCKOro IBKCHHS Tela.
N3Mmepenne CKopocTH TPSIMOIUHEUHOTO JBUKEHHUS.
Habmronenue siBieHUs] HTHEPITUH.
Ha6nronenue n3sMeHeHus: CKOPOCTH TP B3aUMOICHCTBUH TE.
CpaBHeHHE Macc 10 B3aUMOJICHUCTBUIO TEI.
CrnoxeHue cuil, HallpaBJIEHHBIX 110 OJTHOM MPSIMOA.

Jlabopamopmwsie pabomul u onvimol

Ornpenenenre CKOpOCTH PaBHOMEPHOTO JBUKEHHUS (IIApUKa B )KUAKOCTH, MOJICIIH
3JIEKTPUUYECKOTO aBTOMOOUJISI U TaK J1aJiee).

Omnpenenenue cpeiHe CKOPOCTH CKOJIbKEHHUS OpyCcKa WM IIapuKa M0 HAKJIOHHON
MJIOCKOCTH.

Omnpezenenne MIOTHOCTU TBEPAOTO Tea.

OnbIThI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh pacTsKeHuUs (JiepopMariim) npyKuHbI
OT NPHWJIOKEHHOMN CHUJIBI.

OnbIThI, IEMOHCTPUPYIOILINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tefa
U XapakTepa CONPUKACAOLINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, )KUIAKOCTEH U ra30B

Hasnenue. CriocoObl yMEHBIIEHHS W YyBEJIWYEHHUs JaBiieHus. JlaBneHue rasa.
3aBUCHUMOCTH JaBJEHUS raza or 00béma, Temneparypsl. [lepenava naBienus: TBEpAbIMU
TelaMH, JKHIKOCTAMM M ra3amu. 3akoH Ilackansa. IIHeBMarnueckue MallMHBIL.
3aBUCUMOCTh JaBJEHUS S>KUJIKOCTH OT TIyOuHbl. [uWapocTaTUueckuil mapajokc.
Coobmiaromuecs cocyasl. ['uapaBnuueckie MeXaHU3MBbI.

Atmochepa 3emmm u armocepHoe pAaBieHue. IIpUuMHBI CyIECTBOBAHMS
Bo3aAymiHOM oOosioukn 3emiu. Omnbit  Toppuuemu. W3mepenue armocdepHOTo
JaBieHusl. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpHOTO TaBJICHHUS.

JlelicTBHE KUIKOCTM MU Ta3za Ha IOIPYyKEHHOE B HUX Teo. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu

3aBUCUMOCTH JaBJICHUS ra3a OT TEMITepaTyphl.

[Tepenada naBiaeHUs KUAKOCTHIO U Ta30M.

Coobmaromuecs CoCybl.

['mnpaBnuueckuid npecc.

[IposiBnenue necTBust aTMOCHEPHOTO TaBJICHHUS.

3aBUCHUMOCTH BBITAJIKMBAIOIIEH CHUIIBI OT 00BEMA MOTPYKEHHOW YacTH Tena U
IJIOTHOCTH JKHIKOCTH.

PaBeHCTBO BhITAIKKMBAIOIIEH CUJIBI BECY BHITECHEHHOM KUIKOCTH.
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VcnoBue mnnaBaHus TeEA: IUIaBaHHUE WIIH IOIPY’>KCHUC TCII B 3aBHCHUMOCTHU
OT COOTHOIICHUS IIOTHOCTEH Tena U KUIKOCTHU.

Jlabopamopmbvie pabomul u onvimol

HccnenoBanne 3aBUCHUMOCTH Beca Tejla B BoAe OT 00bEMa NOTPYXKEHHOMN
B KMJIKOCTh YaCTH TeJIa.

OrnpeneneHue BBITAIKMBAIOMICH CHUJIbI, JCUCTBYIOIIEH Ha TEIO, IMOrPYKEHHOE
B JKHJIKOCTb.

IIpoBepka HE3aBUCHUMOCTU BBITAJIKUBAIONICH CHJIbI, JCHCTBYIOIIEH Ha TEJO
B ’KMJIKOCTH, OT MacCChI TeJa.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIICH CUIIbI, JEUCTBYIOMIEH
Ha TEJIO B KUJKOCTH, OT 00BbEMA MOTPYKEHHOU B KUIKOCTh YaCTH TeJIa M OT TUIOTHOCTH
JKUJIKOCTH.

KoncrpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHUE JIOJAKU M OIpEesieHUE €€
IPYy30IO0ABEMHOCTH.

Pa3znen 5. Pabota u MOIIHOCTB. JDHeprust

Mexannueckas padota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pblyar, 00K, HAKJIOHHAs MI0CKOCTh. [IpaBuiio paBHOBecHs
peiuara. IIpumeHeHue mnpaBuiia paBHOBECHS pblyara K OJIOKy. «30JI0TOE€ IMpPaBHIIO»
mexaHuku. KITJ[ npocteix mexanu3smMoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHuanbHas sueprus. [Ilpespamienue
OJIHOT'O BH/1a MEXAHMYECKOU SHEPTUH B IPYroil. 3aKOH COXPAHEHMS SHEPTUU B MEXAHHKE.

Jlemoncmpayuu
[TpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopmvie pabomul u onvimsl

OmnpeneneHrie pabOTHI CHIBI TPSHHWSI TPH PABHOMEPHOM JBM)KCHHUU —Teja
110 TOPU3OHTAILHOM MOBEPXHOCTH.

HccnenoBanue yciaoByi paBHOBECHS phlyara.

N3mepenne KII/] HakIOHHOW ITIOCKOCTH.
N3ydenune 3ak0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTUU.

8 KJIACC

Pa3nen 6. TenioBblie ABJICHUSA

OCHOBHBIE TIOJOKEHUS MOJICKYJISIPHOKUHETUYECKON TEOPUM CTPOCHMS BEILIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJ. ONBITHI, TOATBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOU TEOPUH.

Mopaenun  TBEPAOTO, IKHUAKOIO HM  ra3000pa3HOr0 COCTOSHHH  BeIEeCTBa.
Kpucramnmuueckue u amopdueie Tena. OObsSCHEHHWE CBOMCTB Ta30B, >XKUIAKOCTEH H
TBEPABIX TEJ HA OCHOBE TMOJOKEHUN MOJIEKYIIPHOKMHETHYECKON Teopuu. CMaunuBaHue
Y KallWUIAPHbIC sIBJICHUS. TEeII0BOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsA3b TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS YACTHIL.
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Buytpennsis sneprus. CrnocoObl U3MEHEHHS BHYTPEHHEW HEpruu: Teruionepenaya u
coBepuieHHe paboThl. Buael Temnmonepenaun: TEMIONPOBOJHOCTb, KOHBEKIUS,
W3JIyYEHHUE.

KommyecTtBo TemioTel. YaenbHas TEINIOEMKOCTh BelecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TEIUIoBoro OanaHca. [lnaBieHue u oTBepieBaHUE
KPUCTANIMYECKUX BEIECTB. YJelibHas TemioTa IuiaBieHus. llapooOpazoBaHue u
koHneHcalusi. HWcmapenwe. Kunenue. VYjaenpHas TemioTta MnapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO TaBJICHHUSI.

BrnaxnocTs Bo3myxa.

DHeprus TOIMBA. Y IelbHas TEIJI0Ta CTOPaHUs.

[TpuHmmner padoThl TermnoBeix apurateneit KIIJ termmoBoro npurarens. TemaoBsie
JIBUTATEJIN Y 3alUTa OKPYKAIOUIEH CPEIBI.

3aKOH COXpaHEHMS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIIECCaX.

Jlemoncmpayuu
Hab6uroieHne 6poyHOBCKOTO IBUKECHHUSL.
Hab6nronenue nuddysuu.
HaGnronenue siBiieHni cMauuBaHUs U KalTWJUISIPHBIX SIBJICHUH.
HaGnroneHue TemioBoro paciiupeHus Ted.
V3MeHeHne [aBieHUs ra3a INpd HU3MEHEHMH O0bEMa U HArpeBaHUU WU
OXJIAKICHUM.
IIpaBuna u3MepeHNs TEMIEPATYPBI.
Bunbl Tenonepenayn.
OxJtaxkieHue Mpu COBEPILICHUH padOTHI.
HarpeBanue ripu coBepiieHrH padOThl BHEHTHUMU CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HaGmonenue kureHusl.
Ha6nroneHue nocTostHCTBa TEMITEpaTypbl IPH TUIABICHHH.

Mopaenu TemIOBBIX JIBUTATEICH.

Jlabopamopnvie pabomul u onvimol

OnbITH IO OOHAPYKEHUIO JCHCTBUS CHIT MOJICKYJISIPHOTO MPUTSIKECHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJJIIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbIThl O HAOJIOJIEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, )KUJIKOCTEH U TBEPIBIX
Tell.

Omnpenenenue qaBiaeHus Bo3Ayxa B OaJIOHE IITPULIA.

OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3AyXa OT €ro oobéma u



®denepanbHas padouas nporpamma | @usuka. 7-9 kiaccsl (0a30BbIi YPOBEHB)

HarpeBaHMs WU OXJIAXKICHUS.

[IpoBepka rumnore3pl JIMHEHHONM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJKOCTH
B TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

HabitoieHue u3mMeHeHyst BHyTPEHHEN SHEPTUU Tella B pe3ysibTare TeIionepeaadn
U pa0dOThI BHEILIHUX CHJIL.

HccnenoBanue siBIEHUS TEINIOOOMEHA MPH CMEIIMBAHWU XOJIOJHOM U Topsdei
BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI,  ITOJYYEHHOIO BOJOM IpU TEILUIOOOMEHE
C HarpeThIM METAIUTMYECKUM LIUIHH]IPOM.

Omnpenenenne yaeabHON TEMIIOEMKOCTH BELECTBA.

HccnenoBanue npouecca uCrapeHusl.

OmnpeneneHne 0THOCUTENIBHOM BIIAXKHOCTH BO3yXa.

Ornpenenenue y1eIbHON TEILIOTHI IJIABJICHUS JIb/A.

Pa3znes 7. DinekTpuyeckre i MATHUTHBIE SIBJICHUS

Onektpuzanmss Tena. J[Ba poma  AIEKTpUYECKUX 3apsaoB. Bsammopencrsue
3apspKeHHBIX Teql. 3akoH KyioHa (3aBUCHUMOCTh CHITbI B3aUMOEHCTBUS 3apSyKEHHBIX TEJ
OT BEJIMYMHBI 3aPSJI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

OnekTpuueckoe mnone. Hanpsk€HHOCTH aAnekTpuyeckoro mons. [IpuHnmn
CYTNEPIIO3UIINH ITEKTPUUECKUX ToJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »snexkrpuueckux 3apsaoB. ODJIEMEHTAPHBIM 3JIEKTPUYECKUM  3apsil.
Crpoenne atoma. [IpOBONHMKHM M JUANEKTPUKHU. 3aKOH COXPAHEHUs JJIEKTPUYECKOIO
3apsza.

DJIEKTPUYECKHM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MIcTOUHMKH
MOCTOSTHHOTO ToKa. JIeMCTBUSI 2JIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUM TOK B )KUIKOCTAX U razax.

OnekTpuueckas uemnb. Cujia Toka. DIEKTprudecKoe HanpspkeHue. ConpoTHBIEHUE
MIPOBOJIHUKA. Y AEIbHOE COMPOTHUBJIICHHE BeElIECTBA. 3akOH OMa sl ydacTka UEMH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCIMHEHUE TPOBOJHUKOB.

PaboTa u MomtHOCTH A5IeKTpUdeckoro Toka. 3akoH Jxoyns—Jlenna. Dnekrpuyeckne
IEMH U TOTPEOUTENH JIEKTPUUIECKOM dHEepruu B ObITy. KopoTkoe 3aMbikaHue.

[ToctostHHble MarHuThl. B3anmoAelcTBHME NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nojie. MarHuTHOE 1oJjie 3eMJIM 1M €ro 3HaueHHe s >KU3HM Ha 3emie. OnwiT Dpcrena.
MarauTHoe ToJe 3JIEKTPUYECKOro TOKa. [IpuMeHeHne 3JIEeKTPOMAarHuTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM. DJIEKTPOJBUIaTeb MOCTOSHHOTO
ToKa. Mcnonb30BaHWE  JIIEKTPOABUTATENEM B  TEXHUYECKMX  YCTPOWCTBAX W
Ha TPAHCIIOPTE.

Onbitel ®Dapanes. SBnenue snekTpoMarHuTHOW WHAYKUMHU. [IpaBuno JleHua.
Onextporenepatop. CrocoObl MONYYSHHS IJICKTPUUECKOW SHEPTHH. DJIEKTPOCTAHIIUN
Ha BO30OHOBIIIEMbIX HICTOYHUKAX YHEPTUU.

Llemoncmpayuu
DJIEKTpU3ALUS TEN.
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JIBa poJ1a 3JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJL.
YCTpOUCTBO U JIEUCTBUE JIEKTPOCKOTIA.

DNEeKTpOCTaTUYECKasT UHTYKIIHSL.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPSI0B.

[IpOBOAHUKY U JUBTIEKTPUKH.

MopaenupoBaHuE CUIIOBBIX JTUHUAN 3JIEKTPUUECKOTO TOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.

JleCcTBUS 3IEKTPUUECKOTO TOKA.

DJIEKTPUYECKUM TOK B JKUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenne cuibl TOKa aMIepMeTpOM.

N3mMepenne 351IeKTpUUeCKOro HAMpSIKEHNUS BOJIbTMETPOM.

Peocrar u marazuH CONpOTUBIIEHUN.

B3anmoneincTsre NOCTOSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOKHOCTH Pa3AeIEHUs ITOI0COB MAarHUTa.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OmnebIT Opcrena.

MarHutHo€ noJie TOKa. JIEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO ITOJIS1 HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb OCTOSTHHOTO TOKA.

HccnenoBanue sBIeHNS 3JIEKTPOMAarHUTHOU MHAYKIIHH.

Onbitel Dapanes.

3aBUCHUMOCTb HAMPABJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DIIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopmvie pabomul u onvimsl
OnbITHI 110 HAOJIOCHUIO YJICKTPHU3ALIMH TEJI HHIYKIIUEH U IIPU COITPUKOCHOBEHHUH.
HccnenoBanue IeHCTBUS JICKTPUICSCKOTO MOJIS HA IPOBOJIHUKH U JUJICKTPUKH.
COopka 1 mpoBepKa pabOoTHI JECKTPUUSCKOH TSI IMTOCTOSHHOTO TOKA.
M3mepenue v peryiupoBaHKe CHJIbI TOKA.
M3mepenue 1 peryaupoBaHue HAPsHKEHUS.
HccnemoBanne  3aBHCMMOCTH  CHJIBI  TOKa, MIYHIETO  4Yepe3  PE3HCTOp,
OT COMPOTHBIICHHUS PE3UCTOPA U HAIIPSHKCHHUS HA PE3UCTOPE.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH  JJIEKTPUYECKOTO  CONPOTUBIICHUS
IIPOBOJHMUKA OT €ro JJIMHBI, IUIOMAAX TONEPEYHOTO CEYEHU U MaTEpHAIIA.

[IpoBepka npaBuiia CIIOKEHUS HANPSIKEHUN TIPU MMOCIEA0BATEIbHOM COEAUHEHUN
IBYX PE3UCTOPOB.

IIpoBepka mmpaBuiia AJIs CUIIBI TOKA IPU IMAPAIIIEITBHOM COCIMHEHUHN PE3UCTOPOB.

Onpenenenue paboThl AEKTPUUECKOT0 TOKA, AYIIETO Yepe3 Pe3UCTop.

OnpeneneHre MOIHOCTHY AJIEKTPUYECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTM  CHJIBI  TOKA, HMAYLIETO  4epes

JaMIIOUKYy,

OT HANPSKEHUS HA HEW.



denepanbHas pabodas nporpamma | ®usuka. 7-9 kimaccel (6a30BBIA YPOBEHb)

Omnpenenenue KII/] narpeBarens.

10
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UccnegoBanue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MArHUTOB.

N3yuenne MarHUTHOTO TIOJIS TIOCTOSIHHBIX MarHUTOB MPH UX OOBEIUHCHUH U
pasencHu.

UccnenoBanue nelcTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJACHCTBUS

KaTyIIKU C TOKOM U MarHuTa OT CHJIbl TOKA U HAIPABJICHUS TOKA B

KaTYyIIKE.

N3ydenne nericTBUs MarHUTHOTO MOJIA HAa MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u u3y4eHue paboThl AIEKTPOIBUTATEINS.

Nsmepenune KIIJI anexkTpoaBuraTebHON yCTAHOBKHU.

OnBITHI O UCCIETOBAHUIO SIBICHUS DJICKTPOMArHUTHOW UHAYKIIUU: UCCIICIOBAHNE
W3MEHEHUM 3HAaYCHUS U HAIpaBJIECHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHUS

Mexannueckoe  aBmkeHWe. MarepuanpHas — Touka. Cucrema  oTcuéra.
OTHOCUTENBHOCTh ~ MEXAaHUYECKOTO  JIBKEHUSA. PaBHOMEpHOE  NPSAMOIMHEHHOE
InBH>KeHUE. HepaBHOMEpHOE MNpsAMOJIMHENHOE ABuxkeHue. CpenHsis U MIHOBEHHas
CKOpOCTB TeJla TP HEPAaBHOMEPHOM JIBUKECHUH.

Yckopenne. PaBHOycKOopeHHOE TpsiMONTHEHHOE JBIKeHNE. CBOOOIHOE IMajIeHNE.
OmnbiTel ["anunes.

PaBHOMepHOE aBWXEHHE TIO0 OKpykHocTu. llepron u yactoTa oOpaiieHusl.
JIuHelHas u yriaoBasi CKOpoCTH. L[eHTpocTpeMUTEbHOE YCKOPEHHE.

IlepBoiii 3akoH Hprotona. Bropoi 3akon Herotona. Tpermii 3akoH HproToHa.
[IpuHIMIT CynIEPIIO3UIIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: CWJla TPEHHUSI CKOJIbKEHHUS, CUja
TPEHUS MIOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOAHOTO MaJCHHUS.
JBmwxenue naner Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTs n

neperpy3Ku.

PaBHOBecue wmatepuanbHOl TO4YkU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tema. M3menenne wumnynbca. MMmynbe cuiibl. 3aKOH COXPaHEHHUs
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexannueckass paboTa U MOIIHOCTh. PaGoTa cui TsKecTH, YNpPYrocTd, TPEHUS.
Casi3b sHEpruy U paboThl. [loTeHnanbHas 3Heprus Tea, MOJAHATOTO HaJl TOBEPXHOCTHIO
3emiu. [loTeHunanpHas sHeprus cxaroi npyxuHbl. Kunernueckas sneprus. Teopema
0 KMHETUYECKOM 3HEPrUH. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUU.

Llemoncmpayuu
Habmronenne MexaHM4eCcKoro JBMKEHUS Tela OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA.

CpaBHCHI/Ie HYTCﬁ )41 TpaCKTOpI/Iﬁ JABUXKCHHA OJHOI'O U TOI'O K€ TCJIa OTHOCHUTCIIBHO
11
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Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MTPSMOJIMHENHOTO IBUKEHHS.

UccnenoBanne mpu3HaKoOB PABHOYCKOPEHHOTO JBHXKEHUS.

HaGnronenue nBrKeHus Tena o OKPYKHOCTH.

HabGmonenne MexXaHWUYECKHX SIBJICHHWM, MPOUCXOMSIMUX B CHCTEME OTcuéra
«Tenexka» pu €€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUU OTHOCUTEIHLHO KaOMHETa
bU3HKY.

3aBUCUMOCTh YCKOPEHHS TeJia OT MAacChl T€Ja U JEUCTBYIONIEH HA HETO CUIIBI.

HaGnronenue paBeHCTBA CHIT TPU B3aMMOICHCTBHUH TEII.

N3mMeHeHne Beca Tena npu yCKOPEHHOM JIBUYKECHUU.

[leperaua uMIrynbpca npy B3anMOJIECUCTBUU TEN.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa IPY HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbCca MpY a0COTIOTHO YIPYTrOM B3aUMOJICUCTBUU.

Halntonenue peakTUBHOTO JBUKECHHUS.

CoxpaHeHre MEXaHUYeCKOU SHEPTUH ITPU CBOOOTHOM Ta/ICHUU.

CoxpaHeHHE MEXAHWUYECKOM OHHEPruu TMpU JBWXKEHUU Tella TMOJ JCUCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol

KoHncTpynpoBanue TpakTa i pa3roHa U JaTbHEUIIET0 PaBHOMEPHOTO JABMXKCHUS
IIapyKa WA TEJIEKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHS OpycKa WM ABMKEHUS LIapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOpeHUs Tela MPU PaBHOYCKOPEHHOM JIBIDKEHHH MO HAKJIOHHOMN
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU TIPH PAaBHOYCKOPEHHOM JIBUXKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TrUIMOTE3bI: €CIM TNPU PAaBHOYCKOPEHHOM JIBIDKCHUM 0€3 HadalbHOMN
CKOPOCTH ITyTH OTHOCSITCS KaK psifi HEYETHBIX YHCETI, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBKEHHUS OT CHUJIBI HOPMAaJbHOTO
JIaBIICHUSL.

Omnpenenenre k03 GUIIMEHTA TPEHUS CKOJIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenre pabOThl CWJIBI TPEHUS TPU PABHOMEPHOM JBIDIKEHUU Tela
110 TOPU3OHTAILHOM MTOBEPXHOCTH.

Omnpenenenre pabOThl CHIIbI YIPYTOCTH MPU MOABEME TPy3a C HUCIOJIB30BAHUEM
HEMOIBMYXHOTO U MOABUKHOTO OJIOKOB.

W3ydenne 3akoHa COXpaHEHUS SHEPTUH.

Pa3gen 9. Mexannueckue KoJe0aHUA U BOJTHBI
Konebarensnoe nBmwkenne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHUN: TEPHO],

12
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4acToTa, aMIUIUTyAa. MaTeMaTH4yecKud W TPYKUHHBIM MasTHHKU. [IpeBpaiieHue
DHEPIUH IPH KOJIeOATSIHPHOM JIBUKEHUH.

3aryxaronue koJjiebanus. BeinykaeHHbIe KojeOanusa. Pezonanc. Mexanudeckue
BOJIHBI. CBOMCTBa MEXaHWYECKUX BOJIH. [IpojosibHBIE M TIONEpEYHbIC BOJHBI. J[JiMHA
BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHus. MexaHW4YecKue BOJIHbI B TBEPAOM TeEIE,
CEMCMHYECKHE BOIHBI.

3Byk. I'poMkocTth 3Byka W BbIcOTa TOHA. OTpakeHue 3Byka. WHPpa3Byk u
yIIBTPa3BYK.

Jlemoncmpayuu
Habmronenue konebanuii TeJ1 MoJ1 ACHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HaOnronenue BoIHYXICHHBIX KOJIEOAHUM U pe30HaHCA.
Pacnpoctpanenue npogoJibHbIX U TONIEPEUYHBIX BOJIH (HA MOJIEIIN).
HaOntonenune 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUUYECKHUI1 PE30HAHC.

Jlabopamopnsie pabomul u onvimol

Omnpenenenre YaCTOTHI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHUKA.

OmnpeneneHre 4acTOThI U Meproa KoJieOaHUN PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJIeOAHUH TMOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenmoBanue 3aBUCUMOCTH TepHOJA KOJEOAHWN TPYKMHHOTO MAasiTHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH Teproaa KojeOaHuil Tpy3a, MOJABEHICHHOTO K HUTH,
OT MaccChl Tpy3a.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh IEepHOaa KOJICOAHWH TPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenune yckopeHust CBOOOIHOTO ITaICHHUS.

Pa3nen 10. DiieKTpoMarHuTHOE M0JIE ¥ 3JIEKTPOMATHUTHbBIE BOJTHbI

DNEeKTpPOMarHuTHOE ToJIE. DNEeKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMAarHUTHbIX ~ BOJH. Illkama  srmekTpoMarHUTHBIX  BOJIH.  Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJIeKTpOMarHuTHas pupoja ceera. CKkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Llemoncmpayuu
CBoOlCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBbIE CBOMCTBA CBETA.

Jlabopamopnbsie pabomul u onvimol
W3ydenne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO MOOUITBHOTO TeNe(oHa.

Pa3znen 11. CBeToBbIe siBJIeHUS
JlyueBasg mopenb cera. Mcrounuku cBera. [IpsmonuHENHOE pacnpoCTpaHEHUE

13
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ceera. 3armenuss ComHua u JlyHel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTPAKCHUS CBETA.

IIpenomnenne cBera. 3akoH IpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHUE cBeTa. VMCMoab30BaHWE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKHUX
CBETOBOJIAX.

JIunza. Xox mydeit B nuH3e. OnTudeckas cucreMa ¢oroanmnapara, MUKPOCKOIa U
Teneckona. I'ma3 kak ontuyeckas cuctema. biiM3opykocTs U JaIbHO30PKOCTb.

Pasznoxenue 6enoro csera B criekTp. OnbiTel HetoTOHA. CllokKeHUE CIIEKTPaIbHbIX
1uBETOB. /ucnepcus cera.

Llemoncmpayuu
[IpssMonrHENHOE pacIpOCTPaHEHHE CBETA.
OtpaxeHune cBeTa.
[Tonyuyenue n3o0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomienue cera.
Onrtuueckuii CBETOBO.
Xoa Jtydeid B cOOMparomieil JInH3e.
X0/ JIyder B pacCenBArOLLIEH JTUH3E.
[TonyueHune n300pakeHu ¢ MOMOILBIO JINH3.
[Tpuniun nevictBus doToarapaTa, MUKpPOCKOIA U TEJIECKOIIA.
Mopens rnasa.
Paznoxenue 0enoro cBera B CIEKTP.
[Tomy4yenue 6enoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie pabomul u onvimol
HccnenoBanme 3aBUCUMOCTH yTJa OTPa)KEHUSI CBETOBOTO JIy4a OT yTJia MaICHuUS.
N3yuenne xapakTepucTUK N300pakeHus MpeAMeETa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMMOCTH YIJIa IPEJIOMIIEHUSI CBETOBOTO JIyda OT YIJia aJeHus
Ha TPAHMIIE «BO3IYX—CTEKIION.

[Tonyuenue n3o0paxeHuii C TOMOIILI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenne POKYCHOTO pacCTOSIHHS M ONTHYECKON CHUITBI COOMPAIOIICH JIMH3HI.
OMnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTICKTD.

OnBITHI IO BOCTIPUATHIO IIBETA MPEIMETOB TP MX HAOIIOACHUH Yepe3 1BETOBHIE

bUIBTPHI.

Pasznen 12. KBanToBbIe IBJICHUSA

Onwitel Pesepdopaa u mmanerapHas mojenb atoma. Mogenb aroma bopa.
Hcnyckanue u norsionieHre ceeta aromoM. KBaHThl. JIMHEYaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(a, 6eTa- u raMma-usnydeHus. CTpoeHre aTOMHOIO spa.
Hyxnonnas mozens aroMHoro saapa. M3oronsl. PagnoaktusHsle npespamienus. Ilepuon
II0JIypacnaaa aTOMHBIX sIIEP.

S nepHble peakuu. 3aKOHBI COXPAHEHUS 3apsII0BOIO U MaCCOBOIO YUCEN. DHEPTUs
CBA3M aTOMHBIX szep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a W JEIEHUS AIEp.

HcTounnku DHEPIUU Connua 51 3BE3 M.
14
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Snepnas osHepretuka. JIeWCTBHUS pAaAMOAKTUBHBIX M3JIyYEHHM Ha IKHUBBIC
OpraHU3MBI.

Jlemoncmpayuu
CrexTpbl U3IIy4eHUs U OTJIONICHUS.
CrexTpsl pa3IMyHbIX Ta30B.
CnekTp Boziopoa.
Habmronenue TpexoB B kamepe Buibcona.
PaboTta cuéTunka HOHU3UPYIONTUX U3ITYYEHUH.
Peructpanus u3iaydeHus IpupoaHbIX MUHEPATIOB U ITPOTYKTOB.

Jlabopamopnsie pabomul u onvimol

Ha6nronenue CrijIonHeIX W JIMHEWYAThIX CTICKTPOB H3TYUCHHS.

HccnenoBanue TpekoOB: U3MEpPEHUE PHEPTUU YACTHUIIBI 110 TOPMO3HOMY MYTH
(mo potorpadusm).

N3mepenue pagnoakTuBHOTO (hoHa.

IHoBTOpHUTEJIHbHO-0000IAKOILIH MOLYJIb

[ToBTOpUTENEHOOOO0IIAIOIIMI MOAYIb MpEAHA3HAUYECH JJIS CUCTEMAaTH3alluu U
0000IIEHHs] TPEIMETHOTO COACPXKAHUS U ONBITA JIEATEIBbHOCTH, MNPUOOPETEHHOIO
OpU HW3YYEHUH BCEro Kypca (QU3HKU, a Takke [ MOArOTOBKHM K OCHOBHOMY
roCyapCTBEHHOMY 9K3aMEHY 10 (PU3UKE /IS 00YJaroNuXCsl, BHIOPABIIMX 3TOT YUEOHBIN
IIPEAMET.

[Ipr w3yyeHMM IOAHHOTO MOJIYJS PEATNU3YIOTCA W CUCTEMATU3UPYIOTCS BHUIIbI
NeSATETbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHKEHUE TPEIMETHBIX H
METanpeIMETHBIX MJIAHUPYEMBIX pE3yIbTaTOB oOy4eHwus, dbopmupyercs
€CTECTBEHHOHAYyYHAasl TIPaMOTHOCTb: OCBOEHME HAYYHBIX METOAOB HCCIIEIOBAHUS
SBJICHUW MPUPOJBI U TEXHUKU, OBJIAJCHUE YMEHUSIMU OOBSICHATh (DU3UUECKUE SIBJICHUS,
MPUMEHSAST TIOJYYCHHBIE 3HAHUWS, pElIaTh 3aJa4d, B TOM YHCIIE KAa4YE€CTBCHHBIE U
AKCIIEPUMEHTAIIbHBIE.

[IpuHUIMNIMATBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pa3/ieiia peaiu3yeTcs 3a CUET
TOTO, 4TO OOYYaIOIIMECs BHIMOIHSIOT 3a/1aHHsI, B KOTOPBIX UM IIpeIjIaraeTcs:

Ha OCHOBE MOJyYEHHBIX 3HAHWU Paclo3HABATh U HAYYHO OOBSICHATH (PU3NUECKUE
SABJICHHS B OKPY’KAIOLIEH IPUPOJIE U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHBIE METO/bI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUIS1 TPOBEPKHU TUIIOTE3 U MOJYYEHUSI TEOPETUUECKHUX BBIBOJIOB;

OOBSICHATh Hay4dHbIE OCHOBBI HaubOoOJee BAXKHBIX JOCTUKEHUNA COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPAKTUUECKOTO MCIOJIb30BAHUS PA3JIMYHBIX HCTOYHHKOB
DHEPIMM Ha OCHOBE 3aKOHA IMPEBPAILCHHS W COXPAaHEHUS BCEX H3BECTHBIX BHJIOB
DHEPTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMUBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenue ¢u3mkd Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs HampaBiIeHO
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Ha JOCTIDKCHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI

B pesynpraTe n3yueHuss (UMK Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs
y oOyuarorierocst 0yayT cOpMUpPOBAHBI CIEAYIONINE TUYHOCTHBIC PE3YJIbTAThI B YACTHU:

1) naTpUOTHYECKOT0 BOCIUTAHUS

IIPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOM
buznuecKoil HayKu;

LIEHHOCTHOE OTHOILIEHUE K JJOCTH)KEHUSAM POCCUMCKUX YUEHBIX(PU3HKOB;

2) rpaKIaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B OOCYXICHHH OOIIECTBEHHO-3HAUYNMBIX
U DITHUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JIOCTHUKEHUMN
buzuky;

OCO3HaHHE BAYKHOCTU MOPATHHOATUYECKUX MTPUHIIMIIOB B JCSATEIILHOCTH YYEHOTO;

3) 3CTeTHYECKOr0 BOCIIUTAHUSI:
BOCIIPUSITUE OSCTETHUUYECKUX KauyeCcTB (Pu3nueckoil Hayku: €€ TrapMOHHUYHOIO
MOCTPOEHMUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT0 MO3HAHUS:

OCO3HaHMWE LIEHHOCTU (PU3MYECKOW HAyKHW KAaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaXKHEUILIEW COCTABISIOIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JIOO03HATENBHOCTH, HHTEpEcCa K MCCIEAOBATEIbCKOU
NEeATEIbHOCTH;

5) hopMupoBaHUsI KYJIbTYPHI 310POBbSI H YMOIMOHAILHOTO0 0JIAT OO Ty YHSA:
OCO3HaHWE LIEHHOCTH  Oe3omacHoro oOpa3a U3HMU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXHOCTHU MpaBuil 0€30MACHOrO MOBEAEHUS HA TPAHCIOPTE,
Ha J0pOrax, ¢ 3JEKTPUUECKUM U TEIJIIOBBIM 000PYI0BAHUEM B JOMAIIHUX YCIIOBUSX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOro K€ IpaBa y JpPyroro 4ejoBeKa;

6) Tpy10BOT0 BOCIIHTAHMSA:

AKTUBHOE YYacTUE€ B PCEIICHUU TMPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHON OpraHM3aIuu, TOpojAa, Kpas) TEXHOJOTHYECKOWM W COIUAIBHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/Ee U (PU3NYECKUX 3HAHUM;

MHTEPEC K MPAKTHIECKOMY U3yUeHHUI0 Tpo(deccHil, CBI3aHHBIX C (DU3HUKOI;

7) 3K0JIOTHYECKOT0 BOCTIMTAHNS

OpPHEHTAIMS Ha IpUMEHeHHEe (GU3NUYECKUX 3HAHWM I PElIeHUs 3a7ad B 00JacTu
OKPYKarOIIeH Cpe/ibl, IJIAHUPOBAHMUS MOCTYITKOB U OLIEHKH HX BO3MOKHBIX TIOCIIEACTBUI
JUISL OKPY’KAKOIIEN CPEbI;

OCO3HAHHE TJI00ATBHOrO XapakTepa 3KOJIOTMYECKHX MPOOJIEM W IyTeH HX pPEIICHUS;
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8) aganTanuu K N3MeHsSIIOIIHMCSI YCJTOBUSM COIUATBHON M PUPOTHOI Cpebl:

MOTPEOHOCTh BO B3aMMOJICHCTBHM TP BBITIOJIHCHUH WCCJICIOBAHUA U MPOCKTOB
(bU3UYECKOI HAMPaBICHHOCTH, OTKPHITOCTh OMBITY ¥ 3HAHUSM JIPYTHX;

TIOBBIIICHUE YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTHUCCKYIO JICITCIIbHOCTD;

MOTPEeOHOCTH B (hOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIC (JOPMYITHPOBATH UJICH,
TTOHATHS, TUTIOTE3BI 0 GU3MUCCKUX OOBEKTAX M SBJICHUAX;

OCO3HaHHUE JCPUIMTOB COOCTBCHHBIX 3HAHMN M KOMIIETCHTHOCTCH B 00JIacTh
buzukuy;

IJJAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (DM3MYCCKUX 3HAHHIM,

CTPEMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aMMOCBS3HM TPHUPOJBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOIh30BaHUEM (DU3UICCKUX 3HAHU;

OIICHKA CBOMX JICUCTBUMN ¢ YUETOM BIUSHHS HA OKPYKAIOIIYIO CPEy, BO3MOKHBIX
rII00aJIbHBIX ITOCIIEACTBUH.

METAHIHPEAMETHBIE PE3YJ/IbTATDBI

B pesynbpTaTe OCBOCHHS MpOrpaMMbl MO (U3HKE HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi 'y oOywaromerocs OyayT  cpopMHpoOBaHBI  MeETamNpeIMETHBIC
pe3ynbTaThl, BKIIOUYAIOIINE II03HABATEIbHBIE YHUBEpCAJIbHBIC YydeOHBIC ICHCTBUA,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIE YICOHBIE IEHCTBHS, PETYJIATHBHBIC YHUBEPCATbHBIE
y4eOHbBIC ICHCTBUS.

IHo3HaBaTe/bHbIC YHHUBEPCAJIbHBbIC Y4eOHbIE TeHCTBUA
ba3oBble jiornyeckue AeicTBU:

BBISIBJISITH M XapaKTepU30BaTh CYIICCTBEHHBIE TNMPU3HAKH OOBEKTOB (SIBJICHUN);

YCTaHABIMBAaTh  CYIIECTBEHHBIM  MNpHW3HAK  Kiaccu(UKaMM,  OCHOBAHUS
JUTs1 000OLIEHUS M CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYUS B pacCMaTPUBAEMBbIX (haKTax, JaHHBIX
Y HaOJIOCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBJISITH IPUYMHHOCIIEICTBEHHBIE CBA3M MPU U3YUYCHUU (DU3HUECKUX SIBJICHUM U
MPOIECCOB, JeNaTh BBIBOJABI C HCIOJB30BAHUEM JCAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;

CaMOCTOSITENIbHO BBIOUpATh CHOCOO perieHus ydeOHoW Qu3nyeckor 3amayuu
(cpaBHEHUE HECKOJBKUX BApUAHTOB PEIICHUs, BRIOOp HanboJiee MOIXOASIIETO ¢ yUYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue 1eiiCTBUA:
WCIIOJIb30BaTh  BOMPOCHI KAaK  HWCCIIENOBATEIIbCKUM  WHCTPYMEHT  TIO3HAHMS,
MPOBOJAUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY TUIAHY OTIBIT, HECIIOKHBIN
bu3nuecKnii  OKCIIEPUMEHT, HEOOJBIIOE UCCeNoBaHNEe (DU3UYECKOTO  SIBJICHHUS,
OLIEHUBATh Ha MPUMEHUMOCTh U IOCTOBEPHOCTH HH(POPMAITHIO, TOTYYSHHYIO B XOJIC
WCCIICIOBAHHUS WIH AKCIIEPUMEHTA;
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CaMOCTOSTENIbHO (OPMYJIHPOBAaTh OOOOIIEHUS M BBIBOJLI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3UYECKUX TIPOLIECCOB,
a Tak)Ke BBIABUTATH MPEAINOJNOXKEHHS 00 HX pa3BUTHM B HOBBIX YCIOBUAX U
KOHTEKCTAaXx.

Pabora c unpopmanueii:

MPUMEHATh Pa3JUYHbIE METONbl, HHCTPYMEHTBl W 3ampoChl MpU IOHUCKE
U 0TOOpe MH(POpPMALUMU WM JAHHBIX C YYETOM IPENJIOKEHHOW ydeOHOH (pusmueckoin
3a]auu;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH  MH(OPMALUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSATENIbHO BBIOMPATh ONTUMANBbHYIO (DOpMY IpencTaBlieHnus UHGOpMAIUU U
WUIIOCTPUPOBATh PEIIAEMBbIE 3aJaud HECJIOKHBIMU CXEMaMH, JUarpaMMaMH, WHOU
rpaguKoi U MX KOMOWHALIUSIMH.

KoMMyHUKaTHBHBIE YHHUBepPCAJbHbIE YUeOHbIE TeCTBUS:

B XOJI¢ OOCYXJeHHs y4eOHOro Marepuaia, pe3yJbTaToB JIA0OPaTOPHBIX padoT
U TPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMl TeMbl U BBICKA3bIBATh
UJeu, HaleJCHHbIE HA peIIeHUWEe 3aJaud U TOJJep)KaHue OJaroeaaTebHOCTH
OOIICHHS;

COTIOCTABJISATb CBOU CYXKJICHHUS C CYXJICHUSMH APYTUX YYaCTHUKOB JHAJIOTa,
0OHapyKUBaTh PA3IMUNE U CXOJCTBO MO3UITHI;

BBIPaXKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3WYECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIEA0BAHUs, IPOEKTA).

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHAHOW U UHIUBUIYATHHOU PabOTHI
IPU pELIEHUU KOHKPETHON (pU3HUECKOr MPOOIEMBI;

MIPUHUMATh LIEJM COBMECTHOM AEATEIIBHOCTH, OPraHU30BBIBATH IECUCTBUS IO €€
JOCTIDKCHUIO: PACTIPENENATh PO, 00CYXKIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JTIOJICH;

BBITIOJTHATH CBOKO YacTh PaOOThI, JOCTUTAsT KaU€CTBEHHOI'O pe3yjibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU ACHUCTBHS C APYTUMU YI€HAMU KOMaH/IbI;

OIICHMBAaTh KadyeCTBO CBOEr0 BKJIaJa B OOMMH TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATENIbHO C(POPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PerynsitTuBHble YHUBepPCAJbHbIE Y4eOHbIE JeHCTBUSA
Camoopranmusanus:

BBISIBIISITH MPOOJIEMBI B JKM3HEHHBIX W YyUYEOHBIX CHUTYyalHsX, TPEOYIONIX
JUTsl petieHust GU3NYECKUX 3HAHUM;

OPUEHTHUPOBATHLCS B PA3TUYHBIX MOJIX0/IaX MPUHATHS pelieHUu (MHAUBUAYaIbHOE,
MPUHATUE PELLIEHUS B TPYIIE, IPUHITHE PELICHUN TPYIIION );
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CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM pEIICHHs] (PU3NYECKON 3a/1aul WM TUTaHa
UCCJENOBAHNUS C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEW,
apryMEeHTUPOBATH MPEJIaraeéMble BapUaHThl PEIICHMIA;

JieN1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJIEKT:

JaBaTh AJCKBAaTHYIO OLICHKY CHUTyallMM M IIpeararb IUIaH €€ W3MEHEHWS;

OOBSACHATH NMPUYMHBI JOCTHKEHUS (HEIOCTHIKEHUS) PE3YJIbTaTOB JESATEIBHOCTH,
JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb (B TOM 4YHCIE B XOJ BBIIOJIHEHUS
(GuU3MYECKOTO HCCIAENOBAaHUS WM TPOEKTAa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYyallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM.

CTaBUTh ce0s1 HAa MECTO APYroro 4YeloBeKa B XOJ€ clopa WIM JIHCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pelIeHUH (U3MYECKUX 3a1ad WId
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIoOro.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyueHuss B 7 KJjacce MpeIMETHBIE pe3ylbTaTbl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHIA:

UCIOJb30BaTh MOHATHA: (PU3MUECKHE M XUMHUYECKHE SIBICHUS, HaOIIOJIEHUE,
HKCIEPUMEHT, MOJEJb, TMIO0TEe3a, €IWHUIBl (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHUS BemlecTBa (TBEpPIOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOE
JIBUKEHHE  (paBHOMEpPHOE,  HEpPAaBHOMEpPHOE,  MpPSMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJEUCTBYyIOAs cuia, Jedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOITUECS COCY/IBI;

paznuuath sBIeHUS (qudQy3us, TEMIOBOE [BWKEHHE YacTHI[ BEIeCTBa,
paBHOMEpHOE JBI)KECHHE, HEPAaBHOMEPHOE JBI)KCHUE, WHEPIIHsI, B3aUMOJCHCTBHE Tell,
paBHOBecHE TBEPABIX TeNl C 3aKpeIUIEHHOW OCBhIO BpalleHMs, IepeAada gaBiICHUs
TBEPABIMU TEJaMH, JKUIKOCTSIMH W Tra3aMu, aTMOochepHOe NaBJCHHE, MUIaBaHUE Ted,
NPEeBpaICHAS] MEXaHWYECKOW JHEPTUU) MO OINUCAHUI0 WX XapaKTePHBIX CBOWCTB H
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXKaroulem
MUpE, B TOM 4ncie GU3NUECKUE SIBJICHUS B IPUPOE: TPUMEPHI ABMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMA B JKMBOW M HEXKUBOW IPUPOJE, ACHUCTBUE CHUJIBI TPEHUSA B IIPUPOLAEC U
TEXHHUKE, BIUSHUE aTMOC(EpPHOTO [aBJICHHs Ha JKMBOW OpraHu3M, IJIaBaHWE pHIO,
pblYard B TeJE YeJIOBEKa, IMPHU STOM IEPEBOJUTH MPAKTHUECKYIO 3aJady B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HMUECKUX SIBJICHMUIA;

ONHUCHIBATh HU3YyYEHHBIE CBOWCTBA Tel M (U3NYECKUE SIBICHUS, HCHOJIb3Ys
dbu3nyeckue BeITMYMHBI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BPEMsl, yTh, CKOPOCTH,
CpeIHsisi CKOPOCTh, CHJIa YIPYTrOCTH, CHUJia TSDKECTH, BEC Tella, CHJla TPEHHs, TaBJICHUE
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(TBépHoro Ttena, KMJIKOCTH, Ta3a), BBITAIKUBAIOLIAs CUJIA, MEXaHUYecKas padora,
MOIIHOCTb, IUICYO CHUJIbI, MOMEHT CHJbI, KO3((QUIMEHT TMOJIE3HOTO JEHCTBUS
MEXAHU3MOB, KMHETHYECKasl U IOTEHLMAJIbHAs SHEPrus), IpU ONHCAHUU NPABUIBHO
TPaKTOBAaTh (PU3UUYECKUIN CMBICI UCIOIB3YyEMbIX BEJIHMUMH, UX 0003HAYCHHS U €TUHUIIBI
¢uznyecKuX BENUYMH, HAXOAWUTh (OPMYIIbI, CBA3BIBAIOIINE MAHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTh I'padUKU H3YYEHHBIX 3aBUCUMOCTEH
(bU3UYEeCKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHMSI U IPOLIECCHI, HUCIOJB3YS
IpaBWJIa CIIOKEHUs CUJl (BAOJb OAHOW IpsMol), 3akoH I'yka, 3akoH Ilackans, 3akoH
ApxumMeJia, TpaBUJIO paBHOBECHUS phIdara (0JI0Ka), «30710TO€ MPABUIIO» MEXAHUKHU, 3aKOH
COXPAHEHUS MEXaHMYECKOH 3HEpPruH, IpPH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUYECKUE SIBJICHHUS, MPOLECChl M CBOWCTBA TEJ, B TOM YHUCJIE U
B KOHTEKCTE CHUTyalMd IPAaKTUKOOPUEHTUPOBAHHOI'O  XapakTepa:  BBIABIATH
NPUYUHHOCIICACTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHE M3 1-2 JTOTWYEeCKuX IMIaroB ¢
ornopoi Ha 1—2 WM3y4eHHBIX CBOMCTBA (PM3MYECKUX SIBICHUN, (PU3MUECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3a1ayu B 1—2 ACUCTBUS, KCHONB3YS 3aKOHBI U (OPMYIIbL,
CBSI3BIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3al1ChIBATh
KpaTKOe YCJIOBUE, MOJICTaBIATh (PU3MUYECKUE BEIMYMHBI B (OPMYJbl U TPOBOIAUTH
pacuéThl, HAXOIUTH CIIPABOYHBIE TaHHBIE, HEOOXOIMMBIE /1JIs PEIICHNUs 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD MOJIYYeHHOU (PU3NYECKOMN BETUYHHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PELIUTh NPU MOMOIIM (PU3HUYECKHUX
METOJOB, B OIHCAHWUW WCCIIEIOBAHUS BBIACIATH IPOBEPAEMOE NPEATIOIOKEHNE
(runoTesy), pa3nuyaTh 1 UHTEPIPETUPOBATH MOJYUYEHHBIN PE3yibTaT, HAXOJUTh OITMOKU
B XOJI€ OIBITA, JENaTh BEIBOJBI IO €T0 PE3yJIbTaTaM;

MPOBOJUTH OMNBITHl IO HAOMIOACHUIO (PU3UYECKHUX SIBIECHUN WM (PU3HUECKUX
CBOMCTB TeJl: (OpPMYIUPOBATH MPOBEPIEMbIEC MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
13 IPEII0KEHHOT0 000PY0BaHUs, 3alIMChIBATh X0/ ONbITa U (POPMYIUPOBATH BHIBObL;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MaCChl Tella, 00bEMa, CUIIBI
U TEMIIEpaTyphl C KCIOJIb30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMKUCHIBATH
MoKa3aHusi MprUOOPOB C yUETOM 3aJaHHON aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHU;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMUMHBI OT APYTron
C MCMOJIb30BaHUEM MPAMbBIX U3MEPEHUH (3aBUCUMOCTU TyTH PABHOMEPHO JBUXKYILIETOCS
TeJla OT BPEMEHH JBWKECHMS TEJIa, CHIIbI TPEHUSI CKOJILKEHUS OT Beca Teja, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TEM M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIu
COIIPUKOCHOBEHMS TEJI, CHJIbBl YIPYTOCTH OT YJIMHEHUS NPYXXUHBI, BBITAIIKMBAIOLIEH
CHJIBI OT 00bEMa TMOrpyKEHHOM YacTH Telna M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBHCHMOCTH OT IJIOTHOCTH TeJa, OT TTyOHHBI, HA KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN
IUTaBaHMSI TEJl, YCIOBUN paBHOBECHUS pbluara W OJIOKOB, Y4acTBOBATh B IJITAHUPOBAHUU
y4eOHOTO HCCIIEOBaHUS, COOMpATh YCTAHOBKY U BBINOJHATH H3MEPEHUsS, CIEAys
OpEeIIOKEHHOMY IUIaHy, (UKCHpPOBaTh pPE3yJdbTaThl MOJYYEHHOM 3aBUCHMOCTHU
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bU3NYEeCKUX BEIMYMH B BHUC MPEMIOKECHHBIX TaONHIl U TpauKOB, IeIaTh BBIBOIBI
IO pe3yJIbTaTaM MCCIIECIOBAaHMUS;

MPOBOANTH KOCBEHHbIE M3MEpPEHHsS (PU3MUECKUX BEIHYMH (IUIOTHOCTH BEIECTBA
KUJKOCTH W TBEPHAOTO TeElla, CUJa TPEHUS CKOJIBKECHUS, [IaBICHUE BO3AYyXa,
BBITAJIKMBAIOIIAS CHJIA, IEHCTBYIOMIAsl HA IOTPYKEHHOE B )KUJIKOCTh TE0, KO3 (OULIUEHT
MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs NPEMI0KEHHOW HHCTPYKLIUN: TIPH
BBINIOJIHEHUHU HM3MEPEHUN COoOMpaTh SKCHEPUMEHTANIbHYIO YCTAHOBKY M BBIYUCIATH
3HAa4YCHUE HCKOMOM BEJIUYHUHBI;

coONo/IaTh MpaBWJIa TEXHUKU OE€30MacHOCTH IMpu pabore ¢ 1abopaToOpHBIM
00opy0BaHUEM;

yKa3blBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, phluar, MOABUKHBIA U
HEMOJBW)XHBIN OJIOK, HAKJIIOHHAS MIJIOCKOCTb;

XapaKTepU30BaTh TPUHIIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMNOpPOM HAa HMX ONHCAHUS (B TOM 4YHUCIE: MNOJUIMIHUKHA, YCTPOHCTBO
BOJONIPOBO/JIA, THUAPABIMYECKHM NPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOM HACOC,
apeoMEeTp), WCIOJIb3Yysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUA U HEOOXOAMMBIE
(u3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHl (HAXOAUTH HMHPOPMAIIMIO O MpPUMEpax) MPaAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHMM B TOBCEIHEBHON KHU3HU [UId OOecreueHus
0e3omacHOCTH Mpu OOpalleHMH C NpuOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHUS 37J0POBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO IOBEICHUS B OKPYKaroIIen
cpeng;

OCYIIECTBIISATh OTOOp MCTOYHUKOB MH(popManuu B HTepHeTe B COOTBETCTBUU
C 3aJIaHHBIM OMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUM U ITyTEM CPABHEHUS
Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh MHPOPMALIMIO, KOTOpas ABISETCS MPOTUBOPEUUBON
WM MOYKET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TPU  BBINOJIHEHUM Y4YEOHBIX 3aJaHUN  HAYYHOIOMYJSIPHYIO
IUTEPATypy (U3UUECKOTO COJEpKAaHMsI, CIPABOYHbIE MAaTEpHallbl, PECYpPChl CETU
WuTepHer, BiageTh mNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHuUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
2-3 WCTOYHWUKOB HH(pOpMAIMKU (PU3NUECKOTO COJEPKaHMSI, B TOM YHCIE MyOTUIHO
JieNaTh KpaTKhe COOOLIEHHUS O pe3yjbTaTax MPOEKTOB WU y4eOHBIX HCCIIeI0BaHUM,
IIPY 3TOM T'PAMOTHO HCIIOJIH30BaTh M3YYCHHBIM MOHATHUIHBINA ammapaT Kypca (Qpu3ukw,
COIIPOBO’KJIaTh BBICTYIUICHUE IPE3CHTALMEN;

TIPH BBIMOJTHEHUH YU4E€OHBIX TIPOEKTOB U UCCIIEOBAHUMN paCIIpeAeiaTh 00sI3aHHOCTH
B TPYIIIIE€ B COOTBETCTBUH C IOCTABJIECHHBIMHU 3a/1a4aMH, CJICAUTH 32 BBIITOJIHEHNEM I1JIaHA
JNEUCTBUM, aJIeKBATHO OIICHMBATh COOCTBEHHBIM BKJIaJ B JE€ATEIBbHOCTh TPYIIIIHI,
BBICTPAMBAaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, YUUTHIBAS MHEHUE OKPYKAOIIHX.

K xony oOydyenuss B 8 kJjacce mpeIMETHbIE pe3yibTaTbl Ha 0Aa30BOM YPOBHE
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JOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHHIA:
MCIIOJIb30BATh MOHATHS: Macca ¥ pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHS BEIECTBA, KPUCTAILUIMUECKHE UM aMop(dHbIe Tena,
HACBIIIEHHBIN 1 HEHACBIIEHHBIH Map, BIaXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPTHUs, TEIJIOBOU JBUTATEINb, SJIEMEHTAPHBIN ANEKTPUUECKUH 3apsij, dJIEKTPUUECKOE
oJie, MPOBOJHUKHU U JUIIIEKTPUKH, IIOCTOSTHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pasnuyaTh SBJICHUS (TEIIOBOE paCIIMPEHUE U C)KaTue, TeIuionepeaayda, TerioBoe
paBHOBECHE, CMauMBaHWE, KaNWUISIpHbIE SBICHHS, WCHApEeHUE, KOHJCHCALus,
IUIaBJICHUE, KpUCTAILTU3aIUs (oTBepaeBaHue), KUTICHUE, Terionepenaya
(TeTI0NPOBOIHOCTh, KOHBEKIIHUS, U3IyUYEHHUE), DJIEKTPU3aUs TeJ, B3aUMOJCHCTBHE
3apsANIOB, NEUCTBUS NEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHMTOB, ICWCTBUE MArHUTHOTO TOJISi Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAS

WHAYKIUS) TIO0 ONHCAHMI0O MX XapaKTepPHBIX CBOWCTBU HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOMINX TaHHOE (PU3NIECKOE SIBICHNUE;

pacrno3HaBaTh NpPOSBICHUE H3YYEHHBIX (DU3MUECKUX SIBICHUNH B OKPY’KAIOLIEM
MHUpPE, B TOM 4Hclie (U3NYECKUe SBICHUS B MPHUPOJEC: MOBEPXHOCTHOE HATSKEHUE U
KallWUIApHBIE SIBJICHUS B MPUPOJE, KPUCTAIBI B mpupone, uzinydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHWE POCHI, TyMaHa, WHES, CHeEra,
AIIEKTPUYECKHE SIBJICHUSI B aTMOc(epe, 3JIEKTPUUECTBO )KUBBIX OPIraHU3MOB, MArHUTHOE
noJsie 3emutd, Aperid Mmoar0CoB, pOJIb MATHUTHOTO TIOJIS JUTS )KM3HH Ha 3emiie, OJIsIpHOe
CUSHUE, TPU OTOM TMEPEBOAUTH MPAKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBIICHIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NYECKUX SBICHUN;

OMHCHIBATh HW3YYCHHBIE CBOWCTBA TeNn W (U3MUECKHE SIBICHUSA, WCIOJb3Ys
¢uznyeckue BETUYMHBI (TemrepaTypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI,
ylenabHas TEIUIOEMKOCTh BEIeCTBa, YeNbHas TEIJIOTa IJIaBICHUS, YAeIbHas TerioTa
napooOpa3oBaHusl, ylelbHas TEIUIOTa CTOpPaHHUsS TOIUIMBA, KOI(PUIIUEHT IMOJIE3HOTO
JICHCTBHUS TETJIOBOM MAIIMHBI, OTHOCHUTENBHAS BIAXXHOCTH BO3/AyXa, JIEKTPUUYECKUN
3apsijl, cujia TOKa, DJIEKTPUIECKOe HANPSHKEHUE, COMTPOTUBIICHUE MMPOBOJHUKA, YIEIBHOE
COIPOTHUBIIEHUE BEILECTBA, pab0Ta U MOIIHOCTh AJIEKTPUUECKOTO TOKA), IPU ONHUCAHUU
MPAaBHJILHO TPAKTOBATh (PU3MUYECKUN CMBICT UCTOIB3YEMBIX BEIWYHH, 0003HAUYCHUS U
eIMHULBl (U3MYECKUX BEJIUYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO
GuU3MYECKyI0 BEIWYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TPAPUKU H3YUCHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (hU3MUECKHE SBICHHUS U TPOIECCHI, HUCIOJIb3Ys
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHOKUHETHUECKONH TEOpUU CTPOCHUS BEIIECTBA,
NPUHLIKI CYNePIIO3UIIMU ToJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUS 3apsia,
3akoH Oma nansi ydacTka 1emnu, 3akoH J[xoyns—JIeHma, 3aKkoH COXpaHEHHS DHEPIHH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allMChIBATh €0 MATEMAaTUYECKOE
BBIpAKCHHE;

OOBSCHATH (PU3UUECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYaIINI MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh IPUUMHHO CIIEJCTBEHHBIE
CBSI3U, CTPOUTHh OOBsICHEHHE M3 1-2 JIOrMYecKuX IIaroB ¢ Omnopoil Ha 1—2 H3yYeHHbIX
CBOMCTBA buznueckux SIBJICHUH, duznyeckux 3aKOHOB WIH
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3aKOHOMEPHOCTEN;

pemiaTh pacu€THbIE 3a1ayd B 2—3 ACHCTBUS, WCIONB3YS 3aKOHBI U (OPMYJIbL,
CBSA3BIBAIOIME (PU3NYECKUE BEIMUMHBL: HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3alMChIBAaTh
KpPaTKO€ YCJIOBHE, BBISABIATh HEIOCTAaTOK JAHHBIX JUIsl PELICHHs 3aJadyd, BbIOMpATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJIs €€ PEIlIeHUs, IPOBOJUTh PacUEThl U CPAaBHUBATh
MOJIy4YEHHOE 3HaU€HUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUIUTh MpPU MOMOIIM (PU3UUECKHUX
METO/NOB,  HCIOJNb3ys  ONMCAHUE  MCCIEIOBAaHUSA,  BBIICIATH  IPOBEPAEMOE
IPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTh IMOPSIKA NPOBEIEHUS HCCIEA0BAHMS,
JIeNaTh BbIBOJIBI,

IPOBOJUTH ONBITHI MO HAOMIOACHHIO (PU3MUYECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB TeJ (KanWJUIAPHBIE SIBJIEHUS, 3aBUCUMOCTh JIaBJICHUS BO3/lyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTBHIBAHMS M HAIPEBAHMS IIPU U3IYYEHUU OT IBETa
u3Nydame  (morjiomaromed)  MOBEpXHOCTH,  CKOPOCTh  HMCHApEHUs  BOAbI
OT TEeMIepaTypbl XUAKOCTH M IUIOHIAAM €€ TOBEPXHOCTU, HJIEKTpHU3aluus Tel U
B3aMMOJICUCTBUE AIIEKTPUUYECKUX 3apsiioB, B3aWMOJECHCTBHE IOCTOSIHHBIX MArHUTOB,
BU3YyaJIM3allisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB, AEUCTBUS MAarHUTHOTO IOJIS
Ha MPOBOJAHMK C TOKOM, CBOWCTBA 3JEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOABUIATEIS
IOCTOSTHHOTO TOKAa): (OpPMYJIMpPOBaTh IPOBEPSEMbIE IMPEANOJIOKEHUs, CcOoOUpaTh
YCTaHOBKY U3 MPEIJI0KEHHOT0 000PY0BaHUs, OMUCHIBATh XO/1 OTbITA U (POPMYITHPOBATH
BBIBO/IbI;

BBIMIOJIHATh MPAMbIE HW3MEPEHHsS] TEMIEPATypbl, OTHOCUTEIBHOM BIAXHOCTU
BO3/lyXa, CUJbl TOKA, HANpPsOKEHUS C HCIOJIb30BAHWEM aHaJIOTOBBIX MpPUOOpPOB U
JNaTYNKOB (PU3NYECKUX BEJIWYUH, CPAaBHUBATh PE3yJlbTAaTbl H3MEPEHUH C yd4&€ToM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEIIMUMHBI OT APYTron
C HUCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI (3aBUCHMOCTH COMPOTUBIIEHHUS IMPOBOJHUKA
OT €ro JUIMHBI, IUTOIIA/IA ITONIEPEYHOI0 CEYEHUS U YIEIBHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHUKA, CHJIBI TOKA, UAYLIErO Yepe3 MPOBOJHUK, OT HAIPSDKEHUS HA IPOBOJHUKE,
UCCJIEIOBAHNUE TIOCJIEA0BATEIbHOIO W MapallIebHOTO COEIMHEHUH MPOBOJIHUKOB):
IUTAHUPOBATh MCCIEI0BAaHUE, COOMPATh YCTAHOBKY W BBINOJHATH M3MEPEHHMs, CIEAys
NPEJIOKEHHOMY IIJIaHy, (PUKCHPOBATh pe3yJIbTaThl MOJYYEHHOW 3aBUCHUMOCTU B BHJIE
TaOJIUI ¥ TpapUKOB, 1E1aTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEeI0OBaHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BETUYHUH (yAelIbHAS TEIIOEMKOCTh
BEIIECTBA, CONMPOTUBIECHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys
NPEIJI0KEHHON UHCTPYKIIMH, U BBIYUCIISTh 3HAUYCHUE BETUYNHBL;

coONI0/IaTh MpaBWJIa TEXHUKH OE€30MacHOCTH TpU padoTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUMBI JCUCTBUS H3YYCHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha MX ONUCAaHUS (B TOM 4YHCIIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEepMETp, BOJBTMETP, CUETUYHMK DICKTPHUUECKON
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DHEPrUU, OJIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTelIbHbIE SJIEKTPONPUOOPHI
(mpuMepsI), SIEKTPUUYECKUE TPEIOXPAHUTETH, DJICKTPOMATHUT, AJICKTPOJIBUTATENb
MOCTOSIHHOTO TOKa), MCIOJb3ysd 3HAaHMS O CBOMCTBAaX (PU3WYECKUX SIBICHUM U
HEOO0XOoaMbIe (PU3UUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENBHBIE MPUOOPHI
0 CXE€MaM M CXEeMaTHYHBIM PUCYHKaM (3KHJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, NBUTATEIh BHYTPEHHETO CTOPAHMS, JJIEKTPOCKOI, PEOCTaT), COCTABJIATH
CXEMbI JJIEKTPUUYECKHUX IIeTe C IMOCIeI0BaTEeNbHBIM U MapauIebHbIM COCAMHEHUEM
AJIEMEHTOB, pa3inyasi yCJIOBHBIC 0003HAYCHUS DJIEMEHTOB JICKTPUICCKUX IICTICH;

OPUBOAUTH MPUMEPHl (HAXOAUTh HWHOOPMAIMIO O MPUMEpPax) MPAKTUYECKOrO
WCIIOJIB30BaHUSI (U3MUECKUX 3HAHWA B TIOBCEIHEBHOW >KU3HU I OOECIICUeHUS
0€30MacHOCTH IpY OOpAIICHUH ¢ MPUOOPAMU U TEXHUUECKUMHU YCTPOMCTBAMU, COXPAHEHHS
3JI0POBbBS I COOTFOACHUS HOPM DKOJIOTHIECKOTO TIOBEACHUS B OKPYXKAIOIIEH CpeJie;

OCYIIIECTBJIATh TMOWUCK HWH(pOpManuu ¢Gu3ndeckoro cojaepxkanus B VHTepHerTe,
HA OCHOBE HMMEIOIIMXCS 3HAHUW M MyTEM CpPaBHEHUS JOMOJHUTEIBHBIX MCTOYHUKOB
BEIICIATh MH(OpMAIio, KOTOpas SBISETCS MPOTHUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOMU;

WCIIOJIB30BaTh TPU  BBIIOJTHCHUM yYEOHBIX 3aJaHUN  HAYYIHOTIOYJISIPHYIO
JTUTEPaTypy (GU3HMYECKOTO COJEpKaHMsI, CIPABOYHbIE MaTEpHallbl, PECYpPChl CETU
WuTepHer, BrajgeTh mNpuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIu U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpPaTKHWE YCTHBIE COOOIIEeHHUs, 00001as
uH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB (U3MYECKOTO COACPIKAHUSA, B TOM YHCIIE
nyOJUYHO  TPENCTaBISATH  pe3yJdbTaThl  NPOEKTHOW WM  HCCIIEN0BATEIHCKOMN
NEATETLHOCTH, TP 3TOM T'PAMOTHO HMCIOJB30BaTh M3YYCHHBIM MOHATUHWHBIN ammapar
Kypca (pU3HMKH, CONPOBOKATH BBICTYIICHUE MTPE3EHTAIIUCH;

MIPU BBITIOJIHEHUN YYCOHBIX MPOEKTOB M MCCIIENOBAHWNA (PU3MYECKHUX IPOIECCOB
pacmpenenaTh 00sS3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABIICHHBIMHU 3a/auaMu,
CIeNUTh 3a BBHINIOJHEHWEM IUTaHA JCHCTBUM W KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIICHMBATh  COOCTBEHHBIH BKJIAJ B  JICITCIBHOCTh  TPYMIBI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIy oOyueHus B 9 kJjacce mpeIMETHBIC pPe3ynbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUN:

UCIIOJIB30BaTh TOHATHS: CHCTEMa OTCUETa, MaTepuajibHas TOYKa, TPACKTOPHS,
OTHOCUTEITLHOCTh MEXaHWYECKOTO ABMXKEHUS, nedopmarusa (ymnpyras, miacTHdeckas),
TpPEHUE, IIEHTPOCTPEMUTEINHHOE YCKOPEHNE, HEBECOMOCTD M TIEPETPY3KHU, IICHTP TSHKECTH,
a0COJTIOTHO TBEPJIOE TEJO, IEHTP TSHKECTH TBEPOTO TEia, paBHOBECHE, MEXaHUUYCCKUE
KOJIeOaHWMsI U BOJIHBI, 3BYK, MH(PPA3BYK U YIBTPA3BYK, SJIECKTPOMATHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAITBHO30PKOCTD, CIICKTPHI HCITYCKaHUS
U TIOTJIOIEHHs, alb(a, OeTa- U raMMa-u3IyyeHusl, U30TOMbI, SAEPHAs DHEPTeTHKA;

pasznuyaTh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JABUXKEHUE, CBOOOTHOE IMaJIeHUE TeJ, paBHOMEPHOE
JIBIDKEHWE TI0O OKPY)KHOCTH, B3aWMOJCHCTBHE TEJ, PEAKTUBHOE JIBIDKCHHE,
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KoJiebaTeapHOe JBHXKEHUE (3aTyxalollhe W BBIHY)XJACHHBIC KoJieOaHMs), PE30HAHC,
BOJIHOBOE JBM)KCHUE, OTPAKEHHUE 3BYKa, IPSIMOJIMHEHHOE paclipOCTpaHEeHHE, OTPaKEHNE
U [IPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, pa3yioKeHue Oeoro cBera
B CIEKTP M CIIO)KEHHE CIEKTPAIbHBIX I[BETOB, JAMCIEPCHS CBETa, ECTECTBEHHAS
pai0aKTUBHOCTh, BOSHUKHOBEHHE JTMHEHUATOTO CIIEKTPa U3JIyUYEHHUs) MO0 OMUCAHHUIO X
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOUIUX JaHHOE (pU3nyeckoe
SIBJICHHE;

pacno3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3UYECKUX SIBJICHUHN B OKPYKAIOIIEM MUPE
(B TOM uucie (pu3ndecKue sIBJICHUS B IPUPOJIE: MPUIUBBI U OTIHUBBI, IBHKCHHUE TIJIAHET
ConHEYHON CHCTEMBI, pEaKTUBHOE JIBIKEHUE JKHBBIX OPTAaHH3MOB, BOCTIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHYECKHE BOJHBI, I[yHaMH, 3XO, IIBETa TeJl,
ONTUYECKHE SIBICHUS B  TPHUPOJE, OHOJIOTUYECKOE  JCHCTBHE  BHIUMOTO,
yJIbTPa(HOJIETOBOTO M PEHTICHOBCKOTO H3JIYYeHUH, €CTECTBEHHBINH paJlMOaKTUBHBIN
¢$hoH, KOCMUYECKHUE JTyUd, PAIMOAKTUBHOE U3IIyYCHHUE MPUPOTHBIX MUHEPAJIOB, ICHUCTBUE
PaMOAKTUBHBIX U3IYyYEHHUH Ha OpraHW3M 4YelOoBeKa), MPU OTOM MEPEBOIUTH
MPAKTUYECKYIO 3a/1adyy B Yy4eOHYIO, BBIIEINSATH CYIIECTBEHHBIE CBOWMCTBA (IMPU3HAKH)
(U3NYECKUX SIBJICHHI;

ONHCHIBATh HW3YYCHHBIE CBOWCTBA TeN W (PU3MUECKHE SBJICHUSA, WCIIONb3Ys
bu3nueckue BEIMYMHBI (CPEAHsSIs 1 MTHOBEHHAs CKOPOCTh Tejia MPU HEPAaBHOMEPHOM
JIBUKCHUH, YCKOPEHHE, MEepPEMEIICHNe, MyTh, YIJIOBas CKOPOCTh, CHUJia TPEHHs, CHIIa
YOPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO TaJIEHNUs, BEC TeJla, UMITYJIbC Tea,
UMIYJIBC CHUJIBI, MEXaHWYecKas paboTa W MOIIHOCTb, MOTEHIMANbHAS JHEPTUS Tela,
MOTHSTOTO HaJ TIOBEPXHOCTHIO 3EMIIH, MOTCHIIMATbHAS SHEPTHS CXKATOW TPYKUHBI,
KMHETHYECKasl SHEPTHUs, MOJTHAS MEXaHWYeCcKas YHEPTusi, IEPHOJI U YacTOTa KoJeOaHuid,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IOKa3aTellb
MPEJIOMJICHUST CPEJibl), MPU OMHCAHUHM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYWH, 0003HAUCHUS M €AUHUIBI (PU3MUYECKHX BEJIMYMH, HAXOJUTh
(bopMyIIBI, CBS3BIBAIONINE NAHHYIO (U3UYECKYIO0 BEIMYHMHY C JIPYTUMU BEIMYHMHAMM,
CTPOUTH TPpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SIBJIICHUS W MPOLECCHI, MCIOJIb3YS
3aKOH COXPAaHEHWs! YHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS, MPHUHLMII CYNEPHO3ULUU
CUJI, NPHUHIMI OTHOCHUTENBHOCTH ['anmunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS
MMITYJIbCA, 3aKOHBI OTPAKECHHS U MPEJIIOMIICHUS CBETA, 3AKOHBI COXPAHEHUS 3apsSI0BOTO
M MACCOBOTO 4YHUCEI NpPH SACPHBIX pEaKUUAX, IPU OTOM JaBaThb CJIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3alIUCHIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;

OOBSACHATH (PU3UUECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYAaINI MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh IPUUMHHO CIIEJCTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX LIaroB ¢ ONOpPOM Ha 2—3 M3Yy4EHHBIX
CBOICTBa (PU3UUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbie 3aJaud (ONMHUPAIONIMECSs Ha CUCTEMY U3 2—3 YypaBHEHU),
UCTIONB3YSl 3aKOHBI U (DOPMYIbI, CBSI3BIBAIOLIUE (PU3NYECKUE BEIMYUHBL: HA OCHOBE
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aHalln3a yCJIOBUS 3a/layMl 3aIUCHIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTAIOIINE WIIH
U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IS PELICHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEATMCTUYHOCTD OJTYYSHHOTO 3HAYCHHS (PU3NIECKON
BEJINYHHBL;

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOMIM (U3NIECKUX
METOAOB,  HUCIOJB3ysd  OINUCAHME  MHCCIEJOBAHUS,  BBIIEIATH  MPOBEPsEMOE
IPEINOIOKEHNE, OIECHUBATh MPABWIBHOCTh TMOPSIKa MPOBEACHUS HCCIEI0BaHUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTAaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTH OMNBITHI IO HAOMIONEHUIO (U3NYECKUX SBICHUN WIN (HU3NYECKUX
CBOWMCTB TeN (M3ydyeHHE BTOpPOro 3akoHa HpIOTOHa, 3aKOHA COXPAaHEHUS SHEPTHH,
3aBHCHMOCTH MepHo/ia KoJieOaHUil MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH
OPYXKUHBl M HE3aBHUCHUMOCTh OT aMIUIMTYIbl MajblX KOJeOaHWW, MPSIMOIMHEHHOE
pacnpoCTpaHEHUE CBETA, PA3JIOKEHHE OEoro CBETa B CIEKTP, U3YyYEHHE CBOMCTB
N300pakeHMsl B IJIOCKOM 3€pKajie U CBOMCTB M300pa)keHUs MpeaMeTa B coOuparomien
JuH3e, HAOMI0ICHUE CIUTONIHBIX U JTHHEWYATHIX CIICKTPOB M3ITy4YEHHS): CAMOCTOSATEIHHO
coOupaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 000PyAOBaHUS, OMUCHIBATH X0/ OMBITA U
€ro pe3yNbTathl, (POPMYIHPOBATH BHIBOJBL;

IPOBOJAUTH IPU HEOOXOJUMOCTU CEPUIO MPSIMBIX U3MEPEHUH, ONpeness cpeaHee
3HaUEHUE HU3MepsAeMOil BeIMUYUHBl (POKYCHOE pacCTOsIHHME cOOUparolie JIMH3bI),
000CHOBBIBaThH BBIOOP criocoOa u3MepeHus (M3MEepUTENBHOTO Mprubopa);

MIPOBOANTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMH C UCIIOJIb30BAHUEM
OpSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUYKEHUU
0e3 HayaJIbHON CKOpOCTH, Mepuojia KoueOaHUuil MaTeMaTH4eCKoro MasiTHUKa OT JJIMHBI
HUTH, 3aBHCUMOCTH yTja OTPaXCHHs CBETa OT yrja MajJeHUs U yIrjia MpeloMIICHUS
OT yTJja MaJieHus): MJIaHUPOBATh UCCIIEIOBAHUE, CAMOCTOSITENILHO COOMPATh YCTaHOBKY,
¢buKcHpoBaTh PE3yNbTaThl MOJYYCHHON 3aBUCHMOCTH (PH3UYECKUX BEIWYHH B BUJC
TaOJIUI ¥ TpaUKOB, 1e1aTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEI0BAHUS;

MPOBOANTHh KOCBEHHBbIC M3MEPEHUS (U3MYECKUX BEITUYUH (CPEAHSSI CKOPOCTh U
YCKOpPEHHUE Tesa MpU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHUE CBOOOIHOIO IMaJeHHUS,
KECTKOCTh TIPYXKUHBI, KOI(POUIIMEHT TPEHUs CKOJBKEHWS, MEXaHW4eckas pabora u
MOIIIHOCTb, YaCTOTA U TIEPHO]T KOJICOaHNI MaTEeMaTHIECKOTO U MPY>KUHHOTO MAaITHUKOB,
ONTHUYECKas cujia COOMpArOIIeH JIMH3bI, PaIMOaKTUBHBIN (DOH): IIITAHUPOBATH U3MEPEHUS,
coOupaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBINIOJHATH W3MEPEHUs, CIeays
NPEIIOKEHHON WHCTPYKIIMH, BBIYHUCIATH 3HAUYCHHWE BEIMYMHBI W aHAIU3WPOBATH
MOJTy4YEHHBIE PE3yJIbTaThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUI;

coONI0/IaTh MpaBWJIa TEXHUKH OE€30MacHOCTH TpH padoTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU M3YyUYEHHBIX (PU3NUYECKUX MOJENIEeH: MaTepuaibHas
TOYKa, a0COJMIOTHO TBEPJOE TEJO0, TOUCYHBI HCTOYHHWK CBETa, JIyd, TOHKAs JIMH3A,
TUTAaHEeTapHAsI MOJIENb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

XapaKkTepU30BaTh MPHUHIMIBI JEHACTBUS HM3YyYEHHBIX MNPUOOPOB U  TEXHUUECKHUX
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YCTPOMCTB C ONOPON Ha UX ONMMUCAHUA (B TOM YMCIIE: CIIUIOMETp, AATUYUKU MOJOKEHMUS,
paccTOSHUS U YCKOPEHUs, paKkeTa, 3X0JIOT, OYKHU, EPUCKOTI, (PoToanmapar, ONTHIECKHIE
CBETOBOJIbl, CIIEKTPOCKOMN, JO3UMETp, Kamepa BuiabcoHa), uCHOAb3ys 3HaHUS
0 CBOMCTBaxX (pU3MUECKUX SBJICHUM U HEOOXOAUMBIE (PM3UUYECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMAaTHYHBIE PHCYHKHM HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOILECCOB MPU PEUICHUU
y4EOHONPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JJI MOCTPOCHUS H300paKEHUN B
IJIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;

OPUBOJAUTH MpPUMEPHl (HAXOAUTh HMHGPOPMALMIO O IpUMEpax) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B IIOBCEJIHEBHOM KHU3HU JUIsl OOECleYeHUs
O0e3omacHOCTH TMpu OOpalieHuH C NOpubopaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 37I0POBbsI U COOJIIOIEHNSI HOPM SKOJIOTMYECKOTO MTOBEACHUSI B OKPY KaIOIIEH
cpene;

OCYIIECTBIISATh MOUCK HH(pOpManMu (Qu3Mdeckoro coaepxkanusi B HHtepHere,
CaMOCTOSITENIbHO (OPMYJUPYsl TOUCKOBBIM 3ampoc, HAXOAUTh IYTU ONPEIEIICHUs
JIOCTOBEPHOCTH TOJIYYE€HHOW WHGOpPMAllMM HA OCHOBE HUMEIOIIUXCA 3HAHUU U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

WCIIOJIb30BaTh IPU  BBINOJIHEHUM Y4YEOHBIX 33JaHUM  HAYyYHOIOMYJSIPHYIO
IUTEPATYpy (U3UYECKOTO COAEPKAaHMsI, CIPABOYHbIE MaTEpHANIbI, PECYpPChl CETH
WUnTepuer, Bnaaerb mnpuéMaMud KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHMs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOMN CHUCTEMBI B JIPYTYIO;

cO3/1aBaTb COOCTBEHHbIE IHCHMEHHbIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJbKHX MCTOYHUKOB (DU3HYECKOTO COAEpN aHUSA, ITyOJIMYHO
MPEACTABIIATH PE3YJIbTAThI TPOSKTHOM WIIM UCCIIEIOBATENBCKON E€ATETbHOCTH, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh M3YYCHHBIM MOHATHUUHBIM aIlapar HU3y4aeMmMoro pasjela
GU3MKK M CONPOBOXKJAATh BBICTYIUIEHUE TMpE3eHTAlMel ¢ YYETOM OCOOEHHOCTEM
ayJIMTOpUN CBEPCTHUKOB.
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7 KJIACC
No HaunmenoBanue KomuuectBo | IIporpammHoe conepxanue OCHOBHBIC BUJIBI ICATEIHHOCTH 00YJaIOIINXCS
/o pa3liesoB U TEM 4acoB
y4eOHOTro mpeamMeTa

Paznen 1. ®usuka u ee poib

B NO3HAHMH OKPYKAKIIEr0 MUPA

BesnunH. Ousnueckue
npudopsl. [TorpenHocTs
WU3MEPEHUN
MexnyHapoaHas cucrema
eUHUIL

1.1 | ®usuka—Hayka 2 ®uznka —Hayka o npupoje. | BrisiBiaeHue pazauuuii Mexa1y GU3N4eCKUMU U
O MpUpoae SIBneHus NpUpOABL. XUMUYECKUMH ITPEBPAILICHUSIMHU.
®uU3NYECKUE SIBICHUS: Pacno3naBanue u knaccupukanus Gu3n4IecKux
MEXAHUYECKUE, TEIUIOBBIE, | SABJICHHI: MEXaHUYECKUX, TEIUIOBBIX,
AIIEKTPUUECKUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbBIE, CBETOBBIE, HaGnronenue n onucanue GU3NYeCKux siBICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 ®u3nyecKre BEINYHHBI. Onpenenenue LEeHbl JeIeHUS IIKAIbI
BEJIMYMHBI N3mepenue puznyeckux U3MEPUTENBHOTO MTPHOOpa.

N3mepenne TMHENHBIX pa3MEPOB TEN U

MPOMEKYTKOB BPEMEHHU C YYETOM MOTPEIIHOCTEN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.
N3mepenne TemiiepaTypsbl IpHU MTOMOIIH
XKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEpaTyphl.

BrinonHeHne TBOPUYECKUX 3aJaHUH 110 TIOUCKY
CHOCO0O0B U3MEPEHUS HEKOTOPHIX (PU3UYECKUX
XapaKTEPUCTHUK, HAITPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIIMX PACCTOSTHUMN, MAJIBIX
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IPOMEXYTKOB BpeMeHU. O0cyKeHne
npeiaraéMbiX croco0oB

1.3. | EcrectBeHHO 2 Kak ¢u3uka u npyrue BriaBH)KEHNE TUIIOTE3, OO BSICHAIOIIUX TPOCTHIE
Hay4YHBIN METOJ €CTECTBEHHBIC HAYKU SBJICHMSI, HAIIPUMED:
MO3HAHUS U3Yy4aroT PUPOLY. — [I0YEMY OCTAaHABIIMBAETCS JBUKYLIEECS
EcrecTBeHHOHAy4YHBIN 10 TOPU30HTAIIBHOMN ITOBEPXHOCTH TEJNO;
METO/ MO3HAHUS: — MOYEMY B ’KAPKYIO ITOr0Jly B CBETIION OJEK e
HaOJI0/ICHUE, IOCTAHOBKA | IIpOXJIagHel, ueM B TéMHOI. [Ipeioxkenue
HAy4HOTr'0 BOIIPOCA, CIoCcOOOB MPOBEPKU THIIOTE3.
BBI/IBUJKEHHE TUIIOTES, IIpoBeneHue nccneaoBaHus 1o MPOBEPKE KaKOM-
HKCIIEPUMEHT 10 MPOBEPKE | TUOO TUIOTE3bI.
TUIOTE3, 00BSCHEHHE [TocTpoenue npocrenmmx Moaenei Gpru3nyecKkux
HaOJIF01a€MOT0 SIBJICHHUSL. ABJICHUH (B BUJIE PUCYHKOB UJIU CXEM), HAIIpUMEP
Onucanue GU3NIECKUX NaJeHUE IPEAMETA; IPSIMOJIMHENHOE
SBJICHUM C IIOMOILBIO pacnpoCTpaHEHUE CBETa
MoJIeJIeN
Nroro no pazneny 6

Paznen 2. [lepBoHayajibHbIE

CBCACHHUSA 0 CTPOCHHMMU BEILIIECTBA

2.1

Crpoenue BeniecTa

1

CtpoeHue BelecTna:
aTOMBI M MOJICKYJIBI, UX
pazmepsbl. OTBITHI,
JIOKa3bIBAIOIIIE
JUCKPETHOE CTPOEHUE
BEIIECTBA

HaGnronenue u uHTEpIIpeTaIMsl OTIBITOB,
CBUJIETEILCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUH BEIICCTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJICKYT

C UCTIOJIh30BaHUEM (oTorpaduii, MOTydeHHBIX
Ha aTOMHOM CHJIOBOM MuKpockomne (ACM) —
naboparopHas padora o Teme: «OneHka
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IraMeTpa aToMa METOJIOM PSIIOB
(c ucnonb3oBanueM (otorpaduii)».
Omnpenenenre pa3MepoB MaJIbIX Tel

2.2 | JIBmxeHne u
B3aMMO/ICHCTBUE
YJaCTHII BEIIECTBA

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

C TEeMIEpaTypou.
BpoyHOBCKO€E BUKEHHE,
b dy3us.
B3aumoneiicTBre 4acTHil
BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE

Habmronenue u 00bsicHeHHE OPOYHOBCKOTO
JBIKCHUS U sIBJICHUS TUdPy3un.

[TpoBenenue u 00BICHEHUE OTBITOB

10 HAOJIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenue u 0ObSICHEHUE OIBITOB MO
0OHapYXEHUIO CHJI MOJIEKYJISIPHOTO TPUTSKEHUS
U OTTAJIKUBaHUS

2.3 | ArperaTtHsbie
COCTOSTHHSI BEIIIECTBA

ArperaTHble COCTOSIHUS
BEILIECTBA: CTPOCHHUE ra30B,
KUJIKOCTEU U TBEPIBIX
(KpUCTaJNTMYECKUX ) TEIL.
BzauMocBs3p MexIy
CBOMCTBaMH BEIIECTB

B Pa3HbBIX arperaTHbIx
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM
BOJIbI

Onucanue (¢ UCTI0JIb30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IMYMil B CTPOEHUU Ta30B,
KUJKOCTEH U TBEPABIX TEJ.

OO0BICHEHNE MAJION C)KUMAEMOCTH JKUIKOCTEN U
TBEPJIBIX T, OOJBIION COKMMAEMOCTH T'a30B.
OObsicHeHue coxpaneHus GopMbl TBEPIBIX TET U
TEKY4eCTH KUIKOCTH.

[IpoBeneHne onbITOB, TOKA3bIBAIOIIUX, YTO

B TBEPJOM COCTOSIHUH BO/JIbI YaCTULIbI HAXOSATCS
B CPEJIHEM JIaJIbllie APYT OT JApyTra (IJIOTHOCTh
MEHBIIIE), YEM B KHUIKOM.

VYcraHoBIeHUE B3AaMMOCBSI3H MEXKTY
0COOEHHOCTSIMHU arperaTHbIX COCTOSIHUM BOJIBI U
CYILIECTBOBAaHUEM BOJHBIX OPraHU3MOB

(MC — 6uonorus, reorpadmus)

Uroro no pazgeny
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Paznen 3. /IBuskeHHne M B3auMO/IeiCTBHE Te

3.1 | Mexannueckoe 3 MexaHU4eCcKOEe IBIKEHHE.
JBYDKEHUE PaBHOMepHOE 1
HEpaBHOMEPHOE JIBUKCHHE.
Ckopocts. Cpenssist
CKOPOCTh MPHU
HEPaBHOMEPHOM
IBIOKEeHUU. Pacuér mytu n
BPEMEHU JBUKCHUS

HccrnenoBanue paBHOMEPHOTO JBUKCHUS,
oTpesieNieHUE ero MPU3HAKOB.

HaGmronene HepaBHOMEPHOTO JIBIDKEHUS U
OTIpe/ieNIeHUE €ro OTIMYUN OT PABHOMEPHOTO
TIBYDKCHUSI.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS (LIapUKa B )KUJIKOCTH, MOJIEIH
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Omnpenenenue CpeIHe CKOPOCTH CKOJIbKEHHUS
OpycKa WM IIapuKa M0 HAaKJIOHHOHN TIOCKOCTH
Pemenwe 3a1a4 Ha onpeziesieHue MyTH, CKOPOCTH
U BPEMEHU PAaBHOMEPHOTO JBUKCHUSI.

AHanmu3 rpad)KOB 3aBUCUMOCTH ITYyTH U CKOPOCTH
OT BPEMCHH

3.2 | UHepus, macca, 4 SIBieHne uHEPIMU. 3aKOH
IJIOTHOCTh nHepnuy. B3anmoeiictere
TN KaK MPUINHA
HU3MEHEHHUSI CKOPOCTH
NBIDKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BelecTna.
CBS3b IJIOTHOCTH

C KOJIMYECTBOM MOJICKYJT

B €UHUIE 00BEMaA
BEIECTBA

OObscHEHNE U TPOTHO3UPOBAHUE SBJICHUI,
00YyCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IIPOUCXOJUT ITPXU TOPMOKEHUHN HIIN PE3KOM
MaHEBPE aBTOMOOWJIS, TOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTh IBUKEHUE HA BEJIOCUTIEIE
WM CaMOKAaTe U T. [I.

[IpoBenenue n ananu3 ONbITOB,
JEMOHCTPUPYIOIIMX U3MEHEHUE CKOPOCTH
JNBW)KCHMS TEJIAa B pE3yJIbTATE JECHCTBUSA HA HETO
OPYTUX TEJ.

Pewenue 3agad Ha onpenesieHue Maccel TENa, €ro
00BbEMa U MIOTHOCTH.
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[IpoBeneHue n ananu3 ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHMUSI
CKOpPOCTH T€Jia OT €r0 MacChl IpU
B3auMozeiicTBuu Tel. Mi3Mepenune maccol Tena
Pa3IMYHBIMH CIIOCO0AMU.

Omnpenenenue MIOTHOCTH TeJa B PE3yJIbTaTe
U3MEpPEHHUs ero Macchl U 00BbEMa

3.3

Cuma. Bungsr cun

14

Cwta Kak XapaKTEpHUCTHKA
B3aMMOJICUCTBHS TEII.
Cuna ynpyrocTtu u 3aK0H
I'yka. U3mepenne cuibl

C MMOMOILBIO JUHAMOMETPA.
SIBiIeHUME TATOTEHNS U CHIIA
TsKecTU. Cuia TSHKECTH
Ha JIPyTUX IUIaHETaX.

Bec Tena. HeBecomocTs.
CrnoxxeHue cui,
HaIIPaBJICHHBIX 10 OJTHOU
IPSIMOIA.
PaBHOpelicTBYOIIAs CUIIL.
Cuna tpenus. Tpenue
CKOJIBKEHHUS U TPEHUE
nokosi. TpeHue B mpupo/ie
U TEXHUKE

W3ydeHre B3aMMOJICHCTBUS KaK MIPUYHNHBI
MU3MEHEHUSI CKOPOCTH TeJIa UITH ero JehopMaIiiu.
Onucanuie peaabHBIX CUTYaI[Ui B3aNMOICHCTBUS
TEJI C TIOMOIIBIO MOJICIICH, B KOTOPBIX BBOJIUTCS
MIOHATHE U W300paKeHNE CHIIBI.

Nzydenwne cuibl ynpyroctu. Mcciienopanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT Y IJTHHCHHS
PE3MHOBOTO LIHYpa WX TPYKHHBI

(c moctpoeHuem rpaduka).

AHanu3 TPaKTUYECKUX CUTYAIUN, B KOTOPBIX
IIPOSIBIISICTCS IEWCTBUE CHITBI YIIPYTOCTH
(ynpyrocTh Msi4a, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHau3 CUTyalni, CBI3aHHBIX C SIBJICHHEM
TATOTCHHSL.

OO0BscHEHNE OpOUTATBLHOTO ABMKCHUS TIJIAHET

C UCIIOJIb30BAHUEM SIBJICHUS TATOTECHUS U 3aKOHA
UHEPITUH.

N3mepenue Beca Tesa ¢ MOMOIIBI0 JHHAMOMETPA.
O6ocHOBaHME 3TOTO CIIOCOOa U3MEPEHUSI.
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AHaIM3 ¥ MOJICIMPOBAHKE SABJICHUS HEBECOMOCTH.
DKCNEPUMEHTAIBLHOE OJTYUYCHHUE MPaBUiia
CJIOKEHHSI CHJI, HAITPABIICHHBIX BJIOJIb OJTHOM
npsiMoil. OrnpeieieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

N3ydeHune cuiibl TPEHUS CKOJIbKEHUS U CUIIbI
TPEHUS TIOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CHWJIbI JABJICHUSI U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEMN.

AHaIu3 MPaKTUYECKUX CUTYaLINI, B KOTOPBIX
MPOSIBIISICTCS ICMUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS WIIH
yBeIu4YeHUs (KaTaHUEe Ha JIbhKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOUJIS, UCIIOJIb30BAHUE
MOJIIIMITHUKOB, IJIaBaHHUE BOJIHBIX dKUBOTHBIX
u 1p.). Pelienue 3a1a4 ¢ uCnoib30BaHUEM
dbopmyIt 11 pacd€Ta CUIIBbI TSHKECTH, CUITBI
YIOPYTOCTH, CUIIbI TPEHUS

Hroro no pazgeny

21

Paznen 4. laBiieHue TBEPABIX TeJI, JKMAKOCTEN U ra3oB

4.1

Hasnenue. Ilepenaua
JTABJICHUSA TBEPIBIMU
TeJIaMH, JKUJIKOCTSIMU
U Ta3aMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBETTUYCHHUS
nasJjeHus. /laBiieHue rasa.
3aBHCHUMOCTb JIaBJICHUS
rasa otT o0béma,
TeMITepaTyphl.

Ananu3 1 00BsICHEHUE OTBITOB M MPAKTUIECKUX
CUTYalluH, B KOTOPBIX MPOSBIISETCS CUIIa
JaBIICHUSI.

O6ocHOBaHKE CTIOCOOOB YMEHBIIICHUS U
YBEJIMYCHUS TaBIICHUSI.

W3yuyeHne 3aBUCUMOCTH JaBJICHHS ra3a
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[Tepenaua naBneHus
TBEPJILIMU TEJIAMU,
JKHJIKOCTSIMH U Ta3aMHU.
3akon ITackaims

oT 00BbEMa U TeMIepaTyphbl.

N3yuenue ocoOeHHOCTEN Mepeaayun 1aBJICHUs
TBEPABIMH TEJIAMH, )KHJIKOCTSMH U Ta3aMH.
O0ocHOBaHHE PE3YNHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCHepUMEHTAIBHOE JI0Ka3aTeIbCTBO 3aKOHA
[Tackass.

Pemrenne 3a1a4 Ha pacy€T JaBiIeHUSA TBEPIOTO
Tena

4.2 | JlaBneHue KUIKOCTH 3aBUCHUMOCTD JaBJICHUS Hccnenoanue 3aBUCUMOCTH JTaBJIICHUS JKUJIKOCTH
AKUJKOCTH OT TJTyOUHBI. OT TJTyOMHBI TOTPYKEHUSI U INTIOTHOCTH KUJKOCTH.
[TneBmaTnyeckue mamuHel. | HaGmroneHue u o0bsICHEHUE THAPOCTATUYECKOTO
I'mppocratuueckuii IapaJiokca Ha OCHOBeE 3akoHa [lackais.
napanokc. Coobmaronyecs: | M3yueHne cooOIArOIIUXCs COCYIOB.
cocynbl. ['uapapnmuueckue | Perienue 3aay Ha pacu€T JaBJICHUSI )KUIKOCTH.
MEXaHU3MBbI OO0bsicHEHUE TPUHIIUIIA ICUCTBUS
TUPABINYECKOrO IIPecca, MHEBMATUUECKUX
MaIIIHH.
AHanu3 v 00BSCHEHHE MPAKTUYECKUX CUTYaIIHH,
JEMOHCTPUPYIOLIUX MPOSIBJICHUE JTABJICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
MPOIIECCOB B OpraHu3Me Mpu TITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emnu u DKcrnepuMeHTalbHOE OOHApYKEHHE
JaBJICHUE aTMOC(epHOE JaBIICHUE. aTMOC(EpHOTO J1aBJICHUS.

HpI/I‘II/IHBI CyI€CTBOBAHUA

Amnanns 1 00bsICHEHHE ONBITOB U IMPAKTUICCKUX
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BO3/IyIIIHON 000JI0YKU
3emun. OnbiT Toppuuesm.
N3mepenne atmochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTO TaBIICHUS
OT BBICOTHI HaJl YyDOBHEM
mopst. [TpuGopsr

TUTSI I3MEPEHUS
aTMoc(epHOro AaBlIeHUs

CUTYyallUii, CBSI3aHHBIX C JICHUCTBUEM
aTMoc(hepHOTO JaBJIECHMUS.

OOBbsicHEeHHE CYIIECTBOBaHMSI aTMOC(hepbl
Ha 3eMJIe U HEKOTOPBIX IUIAHETax WK €€
OTCYTCTBHs Ha APYrux IaHeTax u JIyHe.
OOBbsicHEeHHE U3MEHEHHS TUIOTHOCTH aTMOC(hEephI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JABJIEHUS OT BBICOTHI.

Pewrenue 3aga4 Ha pacy€t aTMOC(HEpPHOTO
JTABJICHMUSL.

N3yuenue yctpoiicTBa 6apomeTpa-aHepoua

4.4

JleficTBUE KUJIKOCTH U
raza Ha MOTPY>XEHHOE
B HUX TEJIO

JleicTBUE KUIKOCTH U ra3a
Ha MOTPYKEHHOE B HUX
Teso. BeiTankuBaronias
(apxumesnoBa) cuiia. 3aK0H
Apxumena. [InaBanue Ten.
Bo3znyxomnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKUJIKOCTH U T'a3a Ha IOTPYKEHHOE B HUX TEJIO.
OrnpeneneHre BoITAIKUBAIOIICH CUJIBI,
JNEUCTBYIOIIEN HA TEJO, MOTPYKEHHOE

B KUIKOCTb.

[TpoBenenune u 00CyKIEHUE OTBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTD
BBITAJIKMBAIOIIEN CUJIbI, JICUCTBYIOIIEH HA TETIO
B KHUIKOCTH, OT 00BEMa MOTPYKEHHOU

B JKMJIKOCTb YaCTH T€JIa U OT IJIOTHOCTH
AKUJKOCTH.

IIposepka neszasucumocmu golmankusaiouei
cumvl, oeticmgyroweli Ha meio 8 HUOKOCMU,
om maccol meua.

UccnenoBanue 3aBUCUMOCTH BECa TeJia B BOJIE
0T 00BEMa MOTPYRKEHHOM B )KUIAKOCTH YACTH TENA.
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Pemenue 3ana4 Ha MpUMEHEHUE 3aKOHA
Apxumena 1 yCJIOBHsI IUIaBAHUS TEIL.
Koncrtpynposanue apeomerpa nim
KOHCTPYHUPOBAHUE JIOAKH U OIPEIEICHUE €€
Ipy30N0IBEMHOCTH

Uroro no pazneny

21

Paszpnen 5. PaboTa u MOIIHOCTB. JDHeprus

5.1

Pabora 1 MoIIHOCTH

3

Mexanunyeckas padoTa.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIETICHUE
MEXaHUYECKON pabOThI CHIIbI TSHKECTH

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IPY pAaBHOMEPHOM IMEPEMELIEHUU Tea

110 TOPU30HTAIILHON OBEPXHOCTH.

Pacuér MoniHocTH, pa3BUBaEMOM ITPU NOABEME
110 JIECTHULIE.

Perenue 3a1a4 Ha pacy€T MEXaHUYECKON pabOThI
Y MOILIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIyar, 0JI0K, HAaKJIOHHAS
MJI0CKOCTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0JIOKy. «30510TO€
npaBwiIo» Mexanuku. KI1J]
MPOCTBIX MEXAHU3MOB.
[Ipocteie MeXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha PUMEPE phlyara, MoJIBUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHS phluara.
OO6HapyKeHHe CBOMCTB MPOCTHIX MEXAaHU3MOB

B Pa3IMYHBIX UHCTPYMEHTAX M MIPUCTIOCOOICHHUSX,
UCIIOJIb3YEeMbIX B OBITY U TEXHUKE, & TAKXKE

B KHBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JOKA3aTeILCTBO PABEHCTRA
paboT Npu MPUMEHEHUHU MPOCTHIX MEXAHU3MOB.
Onpenenenue KIIJI HakIIOHHON MJIOCKOCTH.
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Pemenne 3a1a4 Ha NpUMEHEHNE NIPaBUIIa
paBHOBecus pbryara v Ha pacu€r KIIJI

5.3 | Mexanuueckas 4 MexaHu4deckasi SHEPTHSL. DKCIEpUMEHTAIBHOE ONPEICICHNE U3MEHEHUS
SHEPIHs Kunetndeckas u KMHETHYECKOW W MOTCHIUAIIbHON SHEPTUHU TEJIa
MOTEHIMAJIbHAsl SHEPTHUSL. IIPY €70 CKAaThIBAHUM 110 HAKJIOHHOW TIJIOCKOCTH.
IIpespamienue ogHoro Buaa | GopMyMpoBaHHE HAa OCHOBE MCCIICAOBAHMUS
MEXaHUYECKON dHEPIUuun 3aKOHA COXPAHEHUS MEXaHUYECKON IHEPTHUHU.
B JIPYTOil. 3aKOH OO0cysxeHue rpaHull MPUMEHUMOCTH 3aKOHA
COXpaHEHU DHEPTUHU COXpaHEHMS SHEPIHUHU.
B MEXaHHKE Pemenune 3aau ¢ UCIIOJIL30BAaHUEM 3aKOHA
COXpaHEHUS YHEPTUHU
Uroro no pazaeny 12
PezepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KJIACC
Ne HaunmenoBanue KommuectBo | Ilporpammuoe conepkanne | OCHOBHBIE BUIBI ACSITEIBHOCTA 00YYaIOIIUXCS
I/ pa3aeioB U TEM 4acoB
y4eOHOTro mpeamMeTa
Pa3nen 1. TemioBble ABJICHUSA
1.1 | CTpoeHue u cBOKCTBa 7 OcCHOBHBIE MOJOKEHUS Habumoienue n nHTEprpeTays OmbITOB,

BCIICCTBA

MOJIEKYJISIPHOKUHETHYECKOMN
TEOPUHU CTPOEHUSI BEIIECTBA.
Macca u pazMepsl aTOMOB U
MOJIEKYJT. OTBITHI,
ITOATBEPKAAOIINE
OCHOBHBIE TIOJIOYKECHHUS
MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU.

Mopaenu TBEPIOTO, KUIKOTO
¥ ra3000pa3HOT0 COCTOSTHHIMA
BEILIECTBA.
Kpucrammmueckue u
amop(dHsbIe Tena.
OOBsCHEHUE CBOMCTB ra3os,
JKUIKOCTEU Y TBEPABIX TEI
Ha OCHOBE IOJIOKECHUH
MOJIEKYJISIPHOKMHETUYECKOU
teopun. CMauyrMBaHue 1
KAUJUISIPHBIC SBICHUS.
TeroBoe pacimmpeHue u
cxKartue

CBUJICTEILCTBYIONIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUU BEIIECTBA: OMBITHI C PACTBOPCHUEM
Pa3JIMYHBIX BEMIECTB B BOJIE.

Pemienue 3a1a4 1o o1eHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00BEMA
BEILECTBA.

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (HaIIpuMep,
dbparmenTa mosmel Jlykpernus «O npupoze
BEIIICi» ) ¢ M3JI0KEHHEM 000CHOBAaHMI aTOMHOM
TUIIOTE3bI (CMBICIIOBOE UTeHHE). OLieHKa
yOeIUTENIbHOCTH 9TUX 000CHOBAHUIA.
OO0bsicHeHrEe OPOYHOBCKOTO JIBUXKEHUS, SIBJICHUS
mubdy3un U pazaTuurii MEX Ty HUMU Ha OCHOBE
IIOJIOKEHUN MOJIEKYJIAPHO-KNHETUYECKON
TEOPUU CTPOEHUS BEIIECTBA.

OOBsicHEHNE OCHOBHBIX PA3JIMUNN B CTPOCHUH
ra3oB, JKUJIKOCTEH U TBEPIBIX TN

C UCIIOJIb30BaHUEM TTOJIOKEHUM MOJICKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUS BEIIIECTBA.
[IpoBeneHmEe OMBITOB MO BHIPAIIIUBAHUIO
KPUCTAJLJIOB MOBApPEHHOM COJIM UIIH caxapa.
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[IpoBenenue v 0OBSICHEHHE OTIBITOB,
JEMOHCTPUPYIOLIUX KAITWJUISIPHBIE SIBJIICHUS U
SBJICHUE CMa4YUBaHUS.

OOBbsICHEHHE POJIU KaWUISIPHBIX SIBICHUAN

JUISI IOCTYIUIEHMSI BOJIBI B OPTaHU3M PaCTEHUM.
HaGuronienue, npoBeieHre U 0OObSICHEHHUE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
pacUIMpPEHHUsI Ta30B, )KUIKOCTEN U TBEPIBIX TEIL.
OO0ObsicHeHue coxpaHeHus 00bEMa TBEPBIX TE,
TEKY4YECTH KMJIKOCTHU (B TOM YHCIIE, Pa3HULIBI

B TEKYUYECTH JUISl PA3HBIX )KUJIKOCTEN ),

JABJICHUS Ta3a.

[IpoBeneHME ONBITOB, JEMOHCTPUPYIOLIUX
3aBUCHMOCTbD JJaBJICHUS BO3AyXa OT ero o0bémMa n
HarpeBaHus WIN OXJIAKIEHUS, U UX 00bSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHanu3 NpakTHYECKUX CUTYALUH, CBA3aHHBIX

CO CBOMCTBaMH Ia30B, )KUJAKOCTEN U TBEPIBIX TEII

1.2

TennoBsle mpoLeccsl

21

Temneparypa. Cs3b
TEMIIEPATyPhI CO CKOPOCTBIO
TEIJIOBOTO JIBUYKEHUS
yactull. BayTpennss
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPrUu: TeIonepesaya u
coBepIeHre padoThl. Buib
TEIUIONEPEIAUH:

O06ocHOBaHUE MPaBUII U3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3JIMUHbIX CIOCOOOB U3MEPEHUSI U
ITKaJI TEMIIEPATYPHI.

HaOmronenne 1 00bsICHEHHE OIIBITOB,
JEMOHCTPUPYIONTUX U3MEHEHHUE BHYTPCHHCH
SHEPTHH TeJa B Pe3yJIbTaTe TCIUIONEPEIaur 1
pabOThI BHEITHUX CHII.

Habmronenne n 00bICHEHHE OIBITOB,
o0CyX/IeHUE MPAKTUYCCKUX CUTYaIIHH,
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TEIIONTPOBOJHOCT,
KOHBEKIINS, U3TyUYCHHE.
KonuuecTBO TEMIOTHI.
YienbHasg TEILIOEMKOCTD
BelecTna. TemioooMeH u
TEIIOBOE paBHOBECHE.
YpaBHEHHE TEIIJIOBOTO
Oamanca. IlnaBnenue n
OTBEpJICBAHUE
KPUCTAJUIMYECKUX BEIIIECTB.
VaenpHas TEIIoTa
TIJIABJICHUS.
[TapoobOpa3zoBanue u
KoHAeHcanus. Mcnapenue.
Kunenwue. Y nenpHas
TEIJI0Ta MapooOpa30BaHMUS.
3aBUCHUMOCTb TEMIIEPATYPHI
KUIIEHUS OT aTMOC(EpHOTo
JTaBJICHUS.

Bnaxxnocts Bo3ayxa.
DHeprus TOIIUBA.

VYV nenbHas TemioTa
CrOpaHusl.

[TpunIUIIEI pabOTHI
TermaoBbIX ABurarenci KII1/]
TEIJIOBOI'O JIBUTaTeIs.
TenoBble IBUTATEIN U

JEMOHCTPUPYIONINX Pa3InYHbIC BUIbI
TEeIIonepeaaun: TeIIONPOBOHOCTD,
KOHBEKIHIO, U3IIyYCHHE.

UccnenoBanue siBieHus TeioooOMeHa

IPY CMEIIMBAHUM XOJIOJAHOU U rOpsiueid BOJIbI.
Habumoienue ycTaHOBICHUS TEIUIOBOTO
PaBHOBECHUS MEXKLY F'OPSIYEN U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIJIOTHI, HOJIYYEHHOT'O BOJIOM MPH TEMI000MEHE
C HarpeThIM METALTUYECKUM LUATUHIPOM.
Onpexenenne (M3MepeHne) yaeabHOM
TEIUIOEMKOCTH BEILIECTBA.

Petenue 3a1a4, CBsI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEMJIOEMKOCTH

IpH TEIII000MEHE.

AHaN3 CUTyalui NPaKTUYECKOTO
UCIOJIb30BAHUS TETJIOBBIX CBOWCTB BEIIECTB U
MaTepHaoB, HAITPUMED, B LIEIAX
AHEProcOEPEIKCHUS: TETIOU30JISIINS,
sHeprocoOeperarIye KPhIIliH,
TEPMOAKKYMYJISITOPHI U T. .

HaGnronenue siBneHuii ucmapeHus u
KOHJICHCAIIUU.

HccnenoBanue npoiiecca ucnapeHus

PAa3INYHBIX KUIKOCTEH.

OObsicHeHUE SBJICHUHN UCTIAPEHUS U
KOHJIEHCAllMM HA OCHOBE aTOMHO-
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3aIINATa OKPYKAOLIEN
Cpeapl.

3aKOH COXPAaHEHHUS U
IpeBpalleHNs SHEPTUN
B TEILJIOBBIX ITpoIieccax

MOJICKYJISIPHOTO yUCHHUSI.
HaGmronenue n 00bsICHEHUE TTpoIIecca KUTICHNUS,
B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KHIICHUS OT JaBJICHUS.

Onpenenenne (M3MEPEHNE) OTHOCUTEIBLHOM
BJIQXKHOCTH BO3JIyXa.

Habmronenue npoiiecca miaBiaeHUs
KPUCTATMIECKOTO BEIIECTBA, HAIIPUMED, JIbA.
CpaBHeHHE MPOIECCOB IJIaBJICHUS
KPUCTAULIAYECKUX TEJl U Pa3MsATICHUS

IIpU HarpeBaHUU aMOP(HBIX TEJ.

Onpenenenue (M3MEpEHNE) YIASTbHON TETUIOTHI
TIJIaBJICHHUS JIBJIA.

OOBsicCHEHHE SIBIICHUM TUTABJICHUS U
KPUCTAJTM3AI[MH Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHS.

Pemrenue 3amay, CBSI3aHHBIX C BEIYMCIICHUEM
KOJIMYECTBA TETUIOTHI B IIPOIECcax
TerIonepeaavy MpH IUIABICHUU U
KPUCTAILIN3AIUH, HCTIAPSHUN U KOHICHCAIINH.
AHaIM3 CUTYyaIryi MPakTHIECKOTO MPUMEHEHUS
SIBJICHHWH TUTABJICHUS U KPUCTAJTU3AIINH,
HaIpUMeEp, MOTYICHUE CBEPXUUCTHIX
MaTepHalioB, COJIeBas IPEIIKa U Jp.

AHanm3 paboThl M 00BSICHEHNE MPUHITUTIA
NEWCTBUS TEIJIOBOTO JIBUTATEIIS.

Brranciaenue KkonudecTBa TeIIOThL,
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BBIJICJISIIOIIETOCS PU CTOPAHUHU PA3TUYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO6cyxkeHre HKOIOTHYECKUX NOCIEACTBUN
WCIIOJIb30BaHUsl IBUTaTeNIeld BHYTPEHHETO
CropaHusl, TETUIOBBIX ¥ TUIPOICKTPOCTAHIIAN

Uroro no pazneny

28

Pa3znen 2. BHCKTqueCKHe 1 MAarHUTHbIC ABJICHUA

2.1

DIIEKTPUYECKHE
3apsiabl.
3apsyKCHHBIE TEa U
HUX B3aMOJICHCTBHUSI

7

DIIEKTPU3ALUS TEN.

JIBa poja SIIEKTPUYECKUX
3apsaoB. B3anmopercreue
3apsKEHHBIX TEJ.

3akon Kynona (3aBUCUMOCTb

CHUJIbI B3aMMOJICVCTBUS
3apSKEHHBIX TEJ

OT BEJIMYUHBI 3apSAI0B U
PACCTOSIHUS MEXKTY TeJIaMH ).
DIIEKTPUUYECKOE TOJIE.
Hanpspox€anocts
AIEKTPUYECKOTO TTOJIS.
[TpuHuun cynepnosuuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaYeCTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
JJIEKTPUYECKUN 3apsiLl.
Crtpoenue aToma.
[IpoBoaHMKYN U

Habmronenue v npoBeieHUE ONBITOB

I10 JICKTPU3ALUU TEJI ITPUA COMPUKOCHOBEHUH U
VHIYKIUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJHOUMEHHO Y PAa3HOUMEHHO 3aPSKEHHBIX TEI.
OOBsicHeHHUE NTPUHIINAIA ACHCTBHS AJIEKTPOCKOIIA.
OObsicHEHUE SBJIICHUM 2JICKTPU3ALIUT

MIPY CONMPUKOCHOBEHUH TEJI U UHTYKIUEH

C MCIOJIb30BaHMUEM 3HAHUM O HOCUTEIIX
BJIEKTPUYECKUX 3apsIZIOB B BELIECTRBE.
Pacnio3HaBanue v 00bSICHEHHUE SIBICHUN
AJIEKTPU3ALMHU B TIOBCEHEBHOM KU3HMU.
HaOmronenne n 00bICHEHHE OITBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsia.

HabmroneHue onbIToB 10 MOJETUPOBAHUIO
CHIJIOBBIX JIMHUH 3JICKTPUYECKOTO MOJIS.
HccnenoBanue qelCTBUS JIEKTPUIECKOTO OIS
Ha MPOBOJHUKU U JUBJIEKTPUKHU
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AUDBJICKTPUKMU. 3aKoH

COXpPAaHCHUA SJICKTPHUICCKOI'O

3apsjia

2.2

IlocTogHHBIN
AIEKTPUUECKUNA TOK

20

DIIEKTPUYECKHI TOK.
YcnoBus CynecTBOBaHHUS
AIEKTPUYECKOTO TOKA.

N cTouHMKHM NOCTOSIHHOTO
ToKa. JleMicTBUs
AIEKTPUYECKOTO TOKA
(TeroBOE, XMMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUI TOK

B JKUJIKOCTSIX U raszax.
DJeKTpudecKas 1elb.
Cuna Toka. DIEeKTpUIECKOe
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIbBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /15 yyactka
uenu. [locnenoBarensHoe U
napauieIbHOE€ COSeMHEHNE
IIPOBOJTHUKOB.

PabGoTa 1 MOILITHOCTH
AJIEKTPUUYECKOTO TOKA.
3akoH J[xoyna—JIeHua.
DNEeKTPUYECKUE LIETTH U

Habmronenue pa3nnyHbIX BUAOB ICHCTBUS
3JIEKTPUYECKOTO TOKA U 0OHAPYIKEHHE ITUX
BHJIOB JICHCTBHS B IIOBCEHEBHOM JKU3HH.
HaGnronenre BOZBHUKHOBEHUS Ta30BOT0O pa3psiia
U DJIEKTPUUYECKOTO TOKA B KUJIKOCTH

COopKka 1 UCTIbITAHUE DJIEKTPUUYECKOM 1IETTH
IIOCTOSIHHOTO TOKA.

N3mepenure cuiibl TOKa aMIIepMETPOM.
N3MepeHue 3JeKTPUIeCKOro HampsiKEHUS
BOJITMETPOM.

[IpoBenenue u 00BICHEHUE OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh
AJIEKTPUUECKOTO COMPOTUBJICHUS MMPOBOJHUKA
OT €r0 JIJIMHBI, TUIOIIA/IN TTOTIEPEUYHOTO CEUCHUS
U MaTepuana.

HccmenoBanue 3aBUCHMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 Pe3UCTop,

OT COMIPOTUBJICHUS PE3UCTOPA U HATIPSHKCHUS
Ha pe3UuCTope.

[IpoBepka npaBuiia CI0KEHUS HANPSHKECHUH
IIPU TIOCJIEIOBATEILHOM COCIMHEHUHU JBYX
PE3UCTOPOB.

IIpoBepka npaBua jis CUJIBI TOKA

IIpU MapajuieIbHOM COEAUHEHUH PE3UCTOPOB.
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norpeduTenu
ANEKTPUYECKON SHEPTUH
B ObITy. KopoTkoe
3aMbIKaHUE

AHanmm3 CUTyaluy MOCJIEI0BATEIbHOTO U
NapaJUIEIbHOTO COEUHEHNS IPOBOIHUKOB

B IOMAIIHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3agau ¢ ucronbzoBanueM 3akoHa Oma
U popMyI pacyéTa SIEKTPUUECKOTO
CONIPOTHBJIEHUS MIPU MTOCIEA0OBATEILHOM U
IIapajuIeIbHOM COETMHEHUHU ITPOBOJHUKOB.
Onpenenenrie pabOTHI JIEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PESUCTOP.

OnpeneneHre MOIHOCTH AIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3
JAMIIOYKY OT HanpshKeHUs: Ha Hel. OnpeaeeHne
KIII narpeBarens.

HccnenoBanue npeobpazoBaHust SHEPIUU

IIPU IMOABEME TPY3a DIIEKTPOABUTATEIIEM.
OObsicHEeHUE YCTPOICTBA U MPUHIIAIIA JIEHCTBUS
JIOMAIIHUX JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OObsicHEHNE TPUYHUH KOPOTKOTO 3aMbIKAHUS U
IIPUHLINIA IEVUCTBUS IUIABKUX MTPEAOXPAHUTEIICH.
Pemenue 3amau ¢ ucnonap30BaHMEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIC IBJICHUS

ITocTosiHHBIE MAarHUTHI.
Bzaumoneiictue
IMOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe 1noJie.
MarauTHOE 1oJjie 3eMJIn

HccaenoBanne MarHuTHOT'O B3aUMOSHCTBHUS
MMOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO MOJIs MOCTOSTHHBIX
MarHyiTOB IPH UX 00bETMHCHUH U PA3JICICHUN.
HccnenoBanyue MarHuTHOTO B3aUMOICHCTBHUS
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1 €ro 3Ha4YCHHUE JIUIS )KU3HU
Ha 3emuie. OnbIT OpcTea.
MarsauTHoOE moJje
3JIEKTPUYECKOTO TOKA.
IIpumenenune
3JIEKTPOMATrHUTOB

B TEXHUKE. [[eiicTBHE
MarduTHOTO II0JIS

Ha IPOBOJHUK C TOKOM.
DIIEKTPOIBUTATENb
MMOCTOSSHHOT'O TOKA.
Hcnons3oBaHue
AJIEKTPOJIBUraTENEN

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3/ICIICHHUH.
[IpoBeaeHne ONbITOB O BU3yaIU3aldH MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3yueHune siBIeHUS HAMAarHWYMBAHMS BEILIECTBA.
HccnenoBanue AeUCTBUSA SIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINX
3aBUCHUMOCTD CUJIbI B3aUMOJICVCTBUS KATYIIIKH

C TOKOM ¥ MarHuTa OT CUJIbI M HAIIPABJICHUS TOKA
B KaTYIIIKE.

AHanM3 cuTyarui NpakTUYECKOro NPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUILIMHE).
N3yuenue qercTBUS MArHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3ydeHne nercTBUS JIEKTPOABUTATENS.
N3mepenue KIIJI snektpoasurarebHON
YCTaHOBKHU.

Pacnio3HaBaHue U aHaIU3 pa3IUYHBIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIC YCTPOWCTBA U AP. )

2.4

DneKTpOMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABieHue
3IEKTPOMAarHUTHOU
uHayknuu. [Ipasuno Jlenua.
DJIEKTPOreHepaTop.

OnbITE IO HCCICOAOBAHUIO SABJICHUA
BHGKTpOMaFHHTHOfI HHIAYKIOUN: UCCIICTOBAHNUC
W3MEHEHUM 3HAUYCHUS U HaIIpaBJICHUA
HHAYKIIMOHHOI'O TOKa
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CnocoObl oJTy4eHUs
AIIEKTPUIECKON SHEPTHH.

DJIEKTPOCTaHIIUU
Ha BO300OHOBIISICMBIX
UCTOYHUKAX YSHCPTHH
Hroro mo pazneny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
No HaunmenoBanue Komnuectso | Ilporpammuoe conep:xkanue | OCHOBHBIE BUJIBI IESITEILHOCTH 00YYarOIUXCS
n/n pa3eNioB U TeM 9acoB
y4e0HOro npeameTa
Pa3gen 1. Mexanundeckue siBJICHUSA

1.1

MexaHnueckoe
NIBADKEHUE U CIIOCOOBI
€r0 OMUCAHUS

10

MexaHn4decKoe ABUKECHHE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTEIBHOCTh
MEXaHUYECKOIr0 IBUKCHHUSI.
PaBHOMEpHOE
MPSIMOJIMHENHOE JIBUKECHUE.
Hepasunomepnoe
IIPSIMOJIMHENHOE JIBUKECHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpPOCTB TeJa MpHu
HEPABHOMEPHOM JIBU>KCHUU.
Yckopenue.
PaBHOyCcKOpeHHOE
MPAMOJIMHEUHOE IBUYKECHUE.
CBo0oOIHOE T1aJIEHUE.
Onpitel [Nanunes.
PaBHOMepHOE 1BUkEHNE

110 OKPYKHOCTH.

Ilepron u yacrora
oOparenust. JIunelinas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXIeHUE Pa3IMYHBIX TPUMEPOB
MEXaHUYECKOTO JABMKECHHUS.

OO0cy>xaeHue rpaHul] IPUMEHUMOCTH MOJIENH
«MaTepUaJIbHAsl TOUKA».

Onucanue MEXaHU4EeCKOTO ABUKEHUS
pa3nuyHbBIMU criocobamu (ypaBHEHUE, TabIuIa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYallMH, B KOTOPBIX
ITPOSIBIISIETCS] OTHOCUTENBHOCTh MEXaHHUYECKOTO
JUBUKECHMUSL.

Habmtogenne MexaHMUECKOro JBMXKEHUS Tena
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO U TOTO 7K€ Te€JIa OTHOCUTEIBHO PA3HBIX
TEeJl OTCYETA.

Amnanu3 tekcra ["anunes 06 OTHOCUTETbHOCTH
JIBUKEHU S, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICJIOBOE UTEHUE).

Ornpenenenue cpegHen CKOPOCTH CKOJIbKEHUS
OpyCKa Ui ABMKEHUS IIapuKa MO HAKIOHHOM
IIJIOCKOCTH.

AHanu3 1 00CyxkaeHne croco0oB
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LenTpocTpemurenbHOe
YCKOpEHHE

pUOIMHKEHHOTO OIPEIeTICHUSI MTHOBEHHOU
CKOPOCTH.

OmnpeneneHue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIapUKa B )KUJIKOCTH, MOJIEIH
AIEKTPUUECKOTO aBTOMOOMIIS U T. 11.).
OmnpeneneHue myTy, NPOWICHHOTO 32 TAHHBIH
MPOMEKYTOK BPEMEHH, U CKOPOCTH TeJla

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIB>KCHUSI OT BPEMEHH.

OO6cy>x1eHruEe BO3MOKHBIX ITPUHITUATIOB
JeHCTBUSI TPUOOPOB, U3MEPSIOIIUX CKOPOCTh
(cnuaOMETpOB).

Brluncnenue myTyu U CKOpOCTH MpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHXKEHUU
Tena.

Omnpenenenue NpoIeHHOTO MyTH U YCKOPEHUS
JIBHO>KCHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOIUHEHHOTO
JIBI>KCHUS T€JIa OT BPEMEHHU.

IIposepra cunomeswl: eciu

NpU PABHOY CKOPEHHOM OBUINCEHUU

0e3 HauanbLHOU CKOPOCMU NYMU OMHOCAMCSL
KaK ps0 HeuémHuIX yucei, mo
coomeemcmeyroujue NPOMeNCYmKu 6pemeHu
O0OUHAKOBDL.
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Ornpenenenue yCKOpeHus Tela

IPU PABHOYCKOPEHHOM JIBUKECHUU

10 HAKJIOHHOM TTIOCKOCTH.

N3mepenue neproia v 4acTOThl OOpanieHus
TeJa MO0 OKPY>KHOCTH.

OmnpeneneHne CKOPOCTU PAaBHOMEPHOTO
JIBIDKCHUS T€Ja TIO OKPY>KHOCTH.

Peuienue 3a1a4 Ha onpeeeHue
KMHEMATUYECKUX XapaKTEPUCTHUK
MEXaHHYECKOTO IBUKEHUS PAa3INYHBIX BUJIOB.
Pacnio3naBanue v npuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJOB MEXaHUYECKOTO JBUKECHHUS
B MIPUPOJIE U TEXHUKE (HA MpUMeEpax CBOOOTHO
MaJaIINX TeJl, IBUKECHUS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCTIOPTHBIX CPEJICTB U Jp.)

1.2

B3anmonelictBue Ten

20

IlepBsIii 3ak0H Hbr0TOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IprHIMD cynepnio3uuun
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHUS, CUJIa
TPEHUS ITOKOS, APYTUe BUBI
TPEHUS.

Cuita TSKECTH M 3aKOH
BCEMHMPHOTI'O TATOTEHUS.

HabGmoienue u 00CyskIeHHE OTBITOB

C IBMDKCHHEM TeJla PY YMCHBIIICHUHY BIUSHUS
JIPYTHX TeJI, IPEMATCTBYIOIINX JBHKCHUIO.
Amnanm3 Tekcra ['anuies ¢ onrcanueM
MBICJIEHHOTO SKCIIEPUMECHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 3aIaHUH 110 TEKCTY (CMBICTIOBOE
YTCHUE).

OOcyx1eHne BO3MOKHOCTH BBITTOJTHEHUS
3aKOHA MHEPIIMU B PA3IMYHBIX CHCTEMax
OTCYETA.

Hab6nronenue n o0CyKaeHne MEXaHNIEeCKIX
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Yckopenue cBoOOTHOTO
najieHus. J[BrokeHue rmiaHeT
Bokpyr Connua. IlepBas
KOCMHYECKAsi CKOPOCTb.
HesecoMocTs u neperpysku.
PaBHOBeCHE MaTrepuanbHOU
TOYKU. AOCOIIIOTHO TBEPOC
Tesio. PaBHOBecue TBEPAOTO
TeJa C 3aKPEIIEHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTp TsKECTH

SIBJICHUH, POUCXO/ISIINX B CHCTEME OTCUETA
«Tenexkay npu e€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JlelicTBUS ¢ BEKTOpAMH CHJI: BBITIOJTHEHUE
3aJIaHAM 110 CI0KEHUIO U BEIYUTAHUIO
BEKTOPOB.

HaOnronenue u/mim npoBeieHUE OMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPUIIOKEHHON K HEMY CHJIbI K1 MaCChl
Tena.

Ananus u 00bsCHEHHUE SIBJICHUHN

C MCMOJIb30BaHUEM BTOPOTO 3akoHa HproTOHA.
Pemienue 3a1a4 ¢ uCMoab30BaHUEM BTOPOTO
3akoHa HproTOHA 1 TIpaBuIIa CIIOKEHUS CHIL.
Onpenenenue KECTKOCTH NPYKUHBI.

AHaJIN3 CUTYalHi, B KOTOPBIX HAOIIOJAt0TCs
yrnpyrue negopManuu, U uX o0ObsICHEHUE

C MCT0JIb30BaHUEM 3aKoHa ['yka.

Pemenne 3amay ¢ MCIOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CHITbI TPEHUS

CKOJIbKCHUA OT CHJIbI HOPMAJIBHOI'O JJaBJICHU .

OO0cyxkxaeHue pe3yIbTaToB UCCISIOBAHMS.
Onpenenenne kKodphUIUEHTa TPCHUS
CKOJIBKCHUSI.

W3mepeHue CUitbl TPEHHSI TTOKOS.
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Pemenue 3a1a4 ¢ ucmoab30BaHreM GOPMYITBI
JUISL CUJIBI TPEHHS CKOJIbKEHUS.

AHanu3 JBM>KEHUS TEJT TOJBKO MO/ IECTBUEM
CHJTBI TSIKECTH — CBOOOTHOTO TIaJICHHUSI.
OOBsCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOIHOTO MaJEHUs OT MacChl Tea.

O1ieHKa BETUYUHBI CHJIBI TATOTCHHUS,
JEUCTBYIOIIEN MEXK]Ty IBYMS T€IIaMH

(m7st pa3HbBIX Macc).

AHanu3 IBM>XEHUSI HEOECHBIX Tl

MO/ ICICTBUEM CHJIbI TATOTEHUS

(c UCnosIb30BaHUEM JIOTIOJTHUTEIIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Pemienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA
BCEMHPHOTO TATOTECHUS U (DOPMYJIBI

JUTS pacyé€ra CUJIbI TSKECTH.

AHaNM3 OpUTrMHAJILHOTO TEKCTA,
OTHCHIBAIOIIETO MPOSIBJICHUSI 3aKOHA
BCEMHUPHOTO TATOTECHUSI; BBIMIOJTHEHUE 3a]JaHU
0 TEKCTY (CMBICIIOBOE UTCHHE).
HaOmronenue n o0cyxieHUE OIBITOB

10 U3MEHEHMIO Beca Tejia MPU YCKOPEHHOM
JIBI>KCHUH.

AHanu3 yciI0BUil BO3HUKHOBEHUSI HEBECOMOCTH
U TIePErpy3KH.

Pemienue 3a1ad Ha onpeiesieHHE Beca Teja

B PA3JIMYHBIX YCIOBUSIX.
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AHanu3 cui1, J1eMCTBYIOIIMX Ha TEJO,
MOKOSIIIIEECs Ha OTIOPE.
OmnpeneneHue HeHTpa TAKECTH Pa3IUIHbIX Tell

1.3.

3aKOHBI COXPAHEHHUS

10

Nmnynec Tena. I3menenue
UMITyJibca. IMITynbC CHITBL.
3aKOH COXpaHEHUS
nMIyJbca. PeaktuBHOE
JBH>KEHUE.

Mexanuueckas paborta u
MOIIHOCTb. PaboTa cui
TS2KECTHU, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUHU U
paboTsl. [ToTeHnmansHas
JHEprus Tesa, HOIHATOrO
HaJ| TOBEPXHOCTHIO 3€MIIU.
[TorenunanbHas 3HEPTU
CXKaTOW NPY>KUHBI.
Kunernueckas sneprusi.
Teopema 0 KHHETHUYECKOMN
SHEPIUH. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU

Hao0mronenue u 00Cyk/1€HUE OIBITOB,
JEMOHCTPUPYIOIIUX Mepeaady UMITyJbca
IIPY B3aMMOJIEWCTBUH TeEJI, 3aKOH COXPAaHEHUS
MMITYJIbCa MPU a0COIIOTHO YIIPYTOM U
HEYIPYroM B3aUMOJICUCTBUU TEJ.

AHaN3 CUTyalllil B OKPYKaOIIEH )KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

Pacnio3HaBaHue SIBIEHUS PEAKTUBHOTO
JIB>KEHUS B IPUPOJE U TEXHUKE.
[IpuMeHeHue 3aKOHA COXPAHEHUS] UMITYJIbCa
JUISL pacu€Ta pe3yJibTaTOB B3aMMOACHCTBUSA Tl
(Ha mpuMepax HEeYIpyroro B3anuMoIeHCTBUSI,
YIOPYToro lEHTPATLHOTO B3aUMOICUCTBUS IBYX
OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX
HETIOABUKHO).

Pemienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Onpenenenue pabOThI CUIIbI YIIPYTOCTH

MIpU MOJBEME TPy3a C UCIOJIb30BAHUEM
HEIOABMKHOTO M TTOJBUKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenne noTeHIMaabHON YJHEPTUH YIIPYTO
nehOopMUPOBAHHON TIPYKUHBI.
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W3mepeHne KNHETUYECKOM DJHEPTUH TEJIa

10 JJIMHE TOPMO3HOTO Iy TH.
DKCNEepUMEHTAIIBHOE CPABHEHUE U3MEHEHUS
IMOTEHIMAJIBHOW ¥ KHHETUYECKON SHEPTUM Tella
MIPU ABUKEHHUH MO HAKJIOHHOM MJIOCKOCTH.
DKcrnepuMeHTallbHAas TPOBEPKA 3aKOHA
COXpaHEHHS] MEXAHUYECKON SHEPTUU

py CBOOOJHOM IaJIEHUU.

[IprMeHeHne 3aK0HA COXPAHEHUS
MEXaHUYECKON SHEPTHM JJIs1 pacuéTa

MOTECHIMAIBHON Y KHHETUYECKOM SHEPTHM Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOU OHCPIun

Hroro no pazneny

40

Paznen 2. MexaHnyeckue KoJe0aHUA U BOJTHBI

2.1 | MexaHu4deckue
KoJicOaHUs

7

KonebarenbHoe nBUXEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOT,
9acToTa, aMIIUTY/Ia.
Marematru4yeckuil u
PYKUHHBIA MaSTHUKH.
[IpeBpammenue sneprumn
IpH KoJIeOaTeIbHOM
JIBUKCHUH.

3aTyxaronue KojeOaHus.
BrinyxneHnHbie koeOaHusl.
Pe3onanc

HaoOmronenne xose0auuii o1 1eMCTBUEM CHUJT
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOAOOHBIX KOJIEOAHUM B OKPYkKAIOIIEM MUPE.
AHnanu3 konebaHuit rpy3a Ha HUTH U

Ha npykuHe. OnpeencHue 4acTOThI
Kosie0aHUH MaTeMaTUYECKOTO U TIPYKUHHOTO
MAasITHUKOB.

HaoGmronenue v 00bACHEHUE ABIEHUS
pEe30HaHcA.

HccnenoBanre 3aBUCUMOCTH TIEpHOA
KOJIeOaHM TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBHCHUMOCTH Teproia KoiaeOaHui
rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChl Ipy3a.
HaOnronenue u o0CyxkAeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTbH IEPHOJIa
KoJIe0aHU M MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTH MPYKUHBI.

[IpumMeHeHrne MaTeMaTUYECKOTo U MPYKUHHOTO
MasITHUKOB B Ka4€CTBE MOIEJICH 7Sl OTIMCAHUS
KoJie0aHUH B OKpPY’KaIoIEeM MUPE.

Pemmenne 3amad, CBS3aHHBIX C BHIYUCICHHEM
WJIM OLIEHKOM 4acTOTHI (eproaa) KoueOaHui
Hszmepenue yckopenusi c600600H020 NAOeHUs.

2.2

Mexannueckune
BOJIHBI. 3BYK

MexaHu4eCKHUE BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpostonpHbIE U
MOIIEPEYHBIE BOJIHBL. [[nmrHa
BOJIHBI U CKOPOCTb €€
pacupoCTpaHCHUS.
MexaHu4eCKHE BOJIHbI

B TBEPAOM TeJIe,
CEMCMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa U
BbICOTa TOHA. OTpakeHue
3Byka. MHbpa3Byk u

yIBTPa3BYK

OOHapy>KeHHUe U aHAINU3 BOJHOBBIX SIBICHUM
B OKPYKArOIIeM MHUpE.

Habmtonenue pacnpocTpaHeHHs TPOAOIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
OoOHapy)XKeHHE aHAJIOTHYHBIX BUOB BOJH

B IPUPOJE (3BYK, BOJIHBI Ha BOJIE).
Brruncnenme AuHbI BOJTHBI 1 CKOPOCTH
pacmpocTpaHEHHS 3ByKOBBIX BOJIH.
DKCIepUMEHTATLHOE OTIPEICIICHNE TPaHHUII
YaCTOTHI CIBIIIIMMBIX 3BYKOBBIX KOJICOaHUH.
Habmtonenne 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacCTOTHI (B TOM YHCJI€, C UCTIOJIh30BAaHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).
Habmonenue u 00bscCHEHUE SBICHUS
aKyCTUYECKOI'0 PE30HaHCA.
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AHaIM3 OPUTHHAIILHOTO TEKCTA, MOCBAIMEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYKa)

B TEXHHUKE (IXOJIOKAIHs, YIBTPA3BYK

B MEJTUITMHE U JIP.); BHIMIOJTHCHUE 3a/TaHAN

10 TEKCTY (CMBICIIOBOE YTCHHE)

Uroro no pazaeny

15

Pa3znen 3. BHQKTPOMaFHHTHOC IM0JI€ M JIEKTPOMArHMTHBLIC BOJHbI

3.1 | DnekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHHi, 000CHOBBIBAIOLINX
noJie u DONEeKTPOMarHUTHBIE BOJIHBL. | B3aUMOCBSI3b AJEKTPUUYECKOTO 1 MAarHUTHOT'O
DIIEKTPOMAarHUTHBIE CaoiicTBa IOJIEH.

BOJIHBI ANEKTPOMATrHUTHBIX BOJIH. DKCrepUMEHTAIBHOE H3yYEHUE CBOKCTB
[IIkasa 377€KTPOMAarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcrionb30Banue C MIOMOILIbI0O MOOUIIBHOTO TeJIe(POHA).
ANIEKTPOMATrHUTHBIX BOJH AHann3 peHTreHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHmu3ma.
DNeKTpOMarHuTHas MPUPOAa | AHaJIU3 TEKCTOB, OMMCHIBAIOIIMX POSBICHUS
ceera. CKOpOCTh CBETA. ANIEKTPOMATHUTHOTO U3JyYEHHUS B PUPO/IE:
BonHoBBIE CBOMiCTBaA CBETA ’KUBBIE OPraHU3MbI, U3JTy4EHUS] HEOECHBIX TEJ
(CMBICJIOBOE UTEHHE).
Pacrnio3znaBanue 1 aHanus pa3inyHbIX
MPUMEHEHUI AJIEKTPOMATHUTHBIX BOJTH
B TEXHUKE.
N3yuyeHune BOIHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoab30BaHUEM (GOPMYIT
JUTSI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, ITTUHBI
BOJIHBI U YaCTOThI CBETA
Hroro no pazneny 6
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Pa3znen 4. CBeToBbI€E IBJEHUSA

4.1

3aKOHBI
pacnpocTpaHeHus
CBeTa

JlyyeBast MO/i€Tb CBETA.
Ncrounuku cera.
[IpssmMonuHeEnHOE
pacnpocTpaHEeHUE  CBeTa.
3atmenusa Connua u JIyHbI.
Otpaxenue cBera. [1nockoe
3epKajo. 3aKOH OTPaKECHHS
CBeTa.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceera. [lonnoe
BHYTPEHHEE OTPaXKEHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPa)KEHUS B ONTUYECKUX
CBETOBOAAX

Hab6nroenue onbIToB, IEMOHCTPUPYIOIIUX
SIBJICHUE TPSIMOJIMHEWHOTO pacipOCTpaHEHUS
cBeTa (BO3HMKHOBEHUE TEHU U MOJYTEHN),

U UX UHTEPIPETALUS C UCIIOJIb30BAaHUEM
MOHSITUSL CBETOBOTO JIyya.

OOBsICHEHUE U MOJICTTUPOBAHUE COJTHEUHOTO U
JIYHHOT'O 3aTMEHHI.

HccnenoBanre 3aBUCUMOCTH YTila OTPAKECHUS
CBETOBOTIO JIy4a OT yIJia MaJcHusl.

N3yuyenue cBOMCTB N300paxeHUs B TNIOCKOM
3epKalie.

Hab6mronenue u 00bsiCHEHUE OTIBITOB

1O MOJYYEHUI0 U300paKeHU B BOTHYTOM H
BBINTYKJIOM 3epkanax. Habmogenue u
00BSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha FPaHULE Pa3JIMYHBIX CPEJl, B TOM YUCIIE
OTIBITOB C MOJHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMIICHHS OT yTJIa MaJieHUsl CBETOBOTO Jyda
Ha FPaHUIIE «BO3IYX—CTEKIION.
Pacrnio3HaBanue sIBIECHHUN OTPAXXEHUS U
MIPEJIOMIICHUS CBETa B TOBCEIHEBHOM JKU3HHU.
AHanu3 v 00BSICHEHUE SIBIICHUS ONITHYECKOTO
MHUpaxa.

Pemienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB
OTPAKEHUS U MIPEJOMIICHHS CBETA
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4.2 | JIMH3BI U OITUICCKHE 6 JIunza. Xon nyueii B muH3e. | [lonyueHne n300pakeHUi ¢ TOMOIIIBIO
puOOpbI OnTuyeckas cucreMa coOuparoleH u paccenBaroniei JUH3.
doroanmapara, Mukpockona | Onpenenerre GOKyCHOTO PACCTOSHUS U
u Teneckomna. ['na3 kak ONTUYECKOU CUJIBI COOMPAIOIIECH JINH3BI.
ONTUYECKAs CUCTEMA. AHanu3 yCTpOMCTBA U IPUHLMIIA IEVUCTBUS
bnuzopykocTs u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAJIbHO30PKOCTh ¢doToannapara, MUKPOCKOIIa, TEIECKOIIA.
N3yyenue Moaenu riaza Kak ONTUYECKON
CUCTEMBl. AHAJIN3 SABJICHUIN OJIU30PYKOCTH
U JAJIbHO30PKOCTH, IPUHIINIA IEHCTBUS
OYKOB
4.3 | Paznoxxenue 6enoro 3 Pasnoxenue 6enoro ceera HabGnronenue paznoxxenus 0e1oro cBera
CBETa B CIIEKTP B criekTp. OnbITel HeIOTOHA. | B CHIEKTD.
CrnoxxeHue CreKTpaIbHbIX Habmtoienue u 00bsiCHEHUE OTBITOB
uBeToB. Jlucnepcust ceeta 0 MOJTYYEHHIO OJIOTr0 CBETa IPU CII0KEHUU
CBETa Pa3HbIX LIBETOB.
[TpoBenenue u 00bICHEHUE OTBITOB
10 BOCIIPHSATHIO LIBETA IPEIMETOB IPH UX
HaOJII0ICHUH Yepe3 LBETOBbIE (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pasneny 15
Pa3nen 5. KBantoBbIe AIBJIeHUA
5.1 | Ucniyckanue u 4 OnbiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOIJI0IICHUE CBCTA
aTOMOM

IJ1aHEeTapHasa MOACIb aTOMaA.

Mopaens atoma bopa.
Hcenyckanue u nornomexHme

I10 UCCJICOOBAHUIO aTOMOB, BBIJIBHXKCHHUC
T'HIIOTC3 O BOBMOKHBIX PC3YJIbTaTaX OIBITOB
B 3aBUCHUMOCTH OT IIPEAIIOJIaracMoro CTpoCHus
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cBeTa aToMOM. KBaHTBHI.
JluHenyaTpie CIIEKTPBI

aTOMOB, ()OPMYJIMPOBAHNE BHIBOJOB

U3 PE3yJbTaTOB OIIBITOB.

OO6cy:x1eHne IPOTUBOPEUHIA IIJIaHETAPHOU
MOJEJIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
Bbopa o ctanimoHapHbIX OpOUTAX HIEKTPOHOB.
Habnrogenue CruloniHbIX U JIMHEWYaThIX
CIIEKTPOB M3JIy4YE€HUS PA3JIUYHBIX BEIICCTB.
OOBsicHEHHE TMHENYAThIX CIIEKTPOB U3ITYUECHUS

5.2

CrtpoeHne aTOMHOTO
sapa

PannoaktuBHOCTH. ANb(a,
0eTa- 1 raMMa-u3ITy4YeHHUS.
CtpoeHnue aTOMHOTO 41pa.
Hyknonnast Mmoaenp
aTOMHOTrO sizipa. 30Tomsl.
PagnoaxkTuBHBIE
npespatienus. [lepuon
MOJTypacraaa aTOMHBIX SJIEp

OO6cyxkaeHue BO3MOXKHBIX TUIIOTE3 O MOJACIIAX
CTpPOEHHUS Aapa.

Onpenenenue cocrasa sA€ep M0 3aJaHHBIM
MACCOBBIM U 3apsIOBBIM YUCIIaM U

IO MOJIOKEHUIO B IEPUOANYECKON CHCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa sipa u €ro
IIOJIOKEHHUSI B IIEPUOIMYECKON CUCTEME

IIPU 0-PaIUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHUL 10 TOTOBBIM
dboTtorpadusim.

OO6HapyxeHue 1 U3MEPEHUE PATUAIMOHHOTO
¢dboHa ¢ MOMONIBIO T03UMETPA, OIICHKA €T
VHTEHCUBHOCTH.

AHann3 OMOIOTHYECKUX H3MEHEHUH,
MPOUCXOIAIINX IO IEVUCTBUEM
PaIHOAKTUBHBIX U3JIyUYCHUH.
Hcnonp3oBaHne paguoakTUBHBIX U3TYyYEHUM
B MEIUIMHE
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5.3 | SAnepHble peakuuu 7 SAnepHble peakuyy. 3akoHbl | Pemenue 3aaa4 ¢ UCIOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPaHEHUSI MACCOBBIX U 3apsAIOBBIX YHACEI
MacCOBOT'O YHCENI. DHEPrUsl | Ha ONpPEACIICHUE PE3YNIbTATOB SIEPHBIX
CBSI3M aTOMHBIX siiep. CBsI3p | peakiuil; aHalIn3 BO3MOXXHOCTH WM
MAaCChI U JHEpPruu. Peaknuyn | HEBO3MOXXHOCTH SIIEPHOM pEAKLIVH.
CUHTE3a U JEJICHUS SEP. OneHKa SHEpTUH CBSI3U 1P C UCIIOJIB30BAaHUEM
Wctounnku 2aeprun Conana | popmyssl DUHIITEHHA.
U 3BE31. fAnepHas OO0cy:x/1eHne NePCIEKTUB UCIIOJIb30BAHUS
JHepreTuka. /lencraus YIIPaBISIEMOI'0 TEPMOSACPHOTO CUHTE3A.
paaroakTUBHBIX u3aydcHuit | OOCYKAEHHE IPEUMYIIECTB U DKOJIOTUYECKUX
Ha >KMBBIE OPTaHU3MBI po0JieM, CBSI3aHHBIX C JIEPHON SHEPreTUKON

Uroro no pazaeny 17

IHoBTOpHTEIbHO-0000IAOIMH MOAYJ/Ib

[loBTOpEHUE N 9 Cucremarnsanus u BrinosiHeHue yueOHbIX 3aaHH, TPeOYIOINX

00001IeHNEe
COJICpKaHUS Kypca
bu3uky 3a 7-9 Kmaccel

0000111eHrE TPEIMETHOTO
COJIEpKaHus U OIbITa
NesITebHOCTH,
IPHOOPETEHHOTO

IIpU U3YYEHUHU BCETO Kypca
($U3UKKM OCHOBHOTO OOIIIETO
o0pazoBaHusl.

IToaroroBka kK OCHOBHOMY
roCyJ1apCTBEHHOMY
AK3aMeHy Mo (pusuke

TSl OOYYarOIIMXCS,
BbIOpABLINX 3TOT YYEOHBIN
npeaMeT

JIEMOHCTPALMA KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINUX €CTECTBEHHOHAYYHYIO
IPAaMOTHOCTB:

— MPUMEHEHUS MOJYYCHHBIX 3HAHUN

JUTSl HAYYHOTO 0OBSICHEHUS (PU3NYECKUX
SABJICHUM B OKPYKAIOLIEW IPUPOJIE,

B IMOBCETHEBHOM KW3HU U BBISBIICHUS
(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTH;

— NMPUMEHEHHUS OCBOCHHBIX
AKCIIEPUMEHTAIIbHBIX YMEHUI

JUTSL UCCIIEIOBaHUS (DU3UYECKUX SIBICHUM,
B TOM YMCJIE ISl IPOBEPKHU TUIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pemenne pacuéTHeIX 3a7a4, B TOM YHCIIE
IpEeNoararox UCI0JIb30BaHue (PU3NIECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJNEP/KaHUU
pa3IMuYHBIX Pa3/ieioB Kypca PU3UKH.
BrinonHeHue U 3amura rpynnoBbIX WIK
WHIVBUAYAIBHBIX [TPOEKTOB, CBSI3aHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

Wroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOBIIO ITPOIT'PAMME
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