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HosicHuTenbHAS 3aNINCKA
PaGouas mporpamma o npeamety «Pusukay 7 — 9 xinacc pa3padoTaHa B COOTBETCTBHHM C
dI'oC 0O0O0.

IIporpamma pa3padoraHa Ha OCHOBe

1.monoxeHuii 1 TpeOOBaHMUI K pe3yJbTaTaM OCBOSHHS Ha 6a30BOM ypOBHE OCHOBHOM
o0pa3oBaTebHON TPOTPaMMBI, IpeCcTaBIeHHbBIX B DeneparbHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM
cTa”zapTe ocHOBHOro o0uiero oopazosanus (GI'OC O0O0), a Takxke ¢ yuérom IIpumepHoii mporpammsl
BocnuTaHus 1 KoHuenum npenogaBanus yaeOHoro npeamera «Ousnka» B 00pazoBaTeIbHBIX
opraam3anusx Poccuiickoit eneparnuu, pean3yonux OCHOBHBIE 00IIE00pa30BaTeIbHBIE IPOTPAMMBI

2 Paboueii mporpaMMbl OCHOBHOTO 00111er0 00pazoBanus. dusnka. 7-9 kinaccel k muHI Y MK
N. M. Ilepbimikuna, E. M. I'ytauk, A. U. UBanosa / E. M. I'yrauk, M. A. [lerposa, O. A. YUepHukoBa. —
M: Ilpocsemenue, 2021.

[Tporpamma ompenenser coaepkanrue yaeOHOTO MaTepuaia, ero CTpykTypy, IOCIe0BaTeIbHOCTh

W3yUYEHHUS], TyTH (OPMHUPOBAHUS CHCTEMBI
3HAHWH, yMEHHA, CHOCOOOB IESATETBHOCTH, PAa3BUTHS YYalIUXCS, WX COIMAIM3AIMA ¥ BOCIHTAHUS.

[Iporpamma mocTpoeHa ¢ y4eTom
MPUHITUTIOB CHCTEMHOCTH, HAYYHOCTH W JIOCTYITHOCTH, a TaKX€ MPEEMCTBEHHOCTH M TEPCIEKTUBHOCTH

MEX]Ty Pa3IMIHBIMH Pa3/ieaMu Kypca.
ConeprkaHue MporpaMMbl HallpaBIIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH
yuaiuxcs. B Hell yuuThIBatOTCSI BO3MOXHOCTH IIpeaMeTa B peanusanuu tpedosanuit ®I'OC OO0
K TUTAHUPYEMBIM JIMYHOCTHBIM M METAIpPEIMETHBIM pe3yabTaTaM 00ydeHHs, a TAK)KE MEKIPEAMETHBIE
CBSI3U €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 0011IeT0 0OpazoBanus. B
MIpOrpaMMe OTPEEIIAIOTCS OCHOBHBIE 1IeJIM U3y4eHUs (PU3MKU Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, JIAHUPYEMbIE Pe3y/IbTaThl OCBOEHUS Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHBIC (Ha 6a30BOM ypoBHE). [Iporpamma ycraHaBiIMBaeT pacnpe/esieHre yaeOHOro MaTepurana 1o
rojiaM o0y4yeHus (1o Kjaccam), MpeJyiaraeT nocyieaoBaTeIbHOCTh U3YUEHUsI TEM, OCHOBAaHHYIO Ha JIOTHUKE
Pa3BUTHUS TPEIMETHOTO COACPKAHUS U Y4ETE BO3PACTHBIX OCOOCHHOCTEH yualuxcs, a TaKkxKe
TeMaTU4ecKoe MJIaHUPOBAHHE C YKa3aHHEM KOJIMYECTBA YaCOB Ha U3y4EHHUE KaXKI0H TeMbl U IPUMEPHON
XapaKTePUCTUKON yueOHOM NeATEIbHOCTH YYalIuXCs, Peaiu3yeMOM Mpu U3y4EHUH 3TUX TEM.

Jlnst oOyuarommxcst ¢ OB3 Ha ypokax jyist ydéta iX HWHIWBHIYaIbHBIX BO3MOXKHOCTEH, TPETYyCMOTPEHBI
3aJIaHusl PA3IMYHOMN

CTENEHU CJIOKHOCTH. ¥YBEJIIMUCHO KOJMYECTBO 3aJJaHUM, YIIPAXXHEHUH TPOIEIEBTUUECKOTO XapaKTepa,
0oJ1ee MUPOKO MPUMEHSIIOTCS

HarysaHbie cpenctia. [Ipeanourenue otnaércs auddepeHMpPOBaHHOMY MOJIX0Y, KOPPEKIHOHHBIM
METOJIaM, KOTOPBIE CIIOCOOCTBYIOT

Pa3BUTHUIO NMO3HABATEIHLHON aKTUBHOCTH yUYaIIMXCsl, UX MBILIUICHHS U peuu. To ecTh mporpaMma
ajantupoBaHa g oOyyaroniuxcs ¢ OB3.

B cootBercTBHU ¢ TpeOoBaHUAME (pefiepalibHBIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHbIX CTAHAPTOB
oOmiero oOpazoBanus pabouasi mporpamma

1o npeamery «Pusnka» peanusyercs ¢ yuetom nporpammsl Bociuranuss MbOVY «COIIl 1.
ManuHOBCKHiT» B 04HOM (hopMmaTe U ¢

HCIOJIb30BAHUEM 3JIEKTPOHHOTO 00yUYeHHMS, JUCTAHIIMOHHBIX 00Pa30BaTENIbHBIX TeXHOJIOTHi. O0ydyeHune
OpraHMU3yeTCs C

HCIOJIb30BAHUEM 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX PECYPCOB — 00pa3oBaresbHas iathpopma Yuu.py
https://uchi.ru u Equrast KoJuteKius

QpoBbIX 00pasoBaTenbHBIX pecypcoB http:/school-collection.edu.ru/ , naTepakTuBHOI padoueit
TeTpaau Skysmart.

JlcTaHIIMOHHOE 00yueHHe peau3yeTcs ¢ moMouibio cepsrca Z0om u SAngexc. Tenemoct.



https://uchi.ru/
http://school-collection.edu.ru/

O0mas xapakrepucruka yueoHoro npeamera «®U3NKA»

Kypc ¢pusukn — cucremooOpas3yromuii A1l €CTECTBEHHO-HAYYHbBIX y4eOHBIX MPEIMETOB, TOCKOJIBKY
(u3HYECKre 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB U SBIICHUM, N3y9aeMbIX XUMHEH, OMOJIOTHEH,
acTpoHOMHEH U (pusmueckol reorpadueii. Ou3nka — 3TO MPEaMET, KOTOPHIA HE TOJHKO BHOCHT
OCHOBHO BKJIaJl B €CTECTBEHHO-HAY4YHYIO0 KapTUHY MUPA, HO U [IPEIOCTABIISIET HAauboiee ACHbIE 00pa3Lbl
MIPUMEHEHMSI HAyYHOTO METO/Ia MO3HAaHUA, T € CH0c00a MoJIydyeHUs JOCTOBEPHBIX 3HAHUN O MHUPE;
¢u3nKa — 3TO MpeaMeT, KOTOPBIA HapsIy C JPYTUMHU €CTECTBEHHO-HAYYHBIMH MPEIMETaMHU J0JDKEH JaTh
LIKOJIbHUKAM IPEICTaBICHUE 00 yBJIEKATEIbHOCTH HAyYHOTO UCCIEA0BAHUS U PAIOCTU
CaMOCTOSITEJIBHOTO OTKPBITHUSI HOBOTo 3HaHMs OJIHA U3 TJIaBHBIX 3a7a4 (PU3MYECKOTro 00pa30BaHUs B
CTPYKTYpe 00111ero 00pa3oBaHusi COCTOUT B POPMUPOBAHUHU €CTECTBEHHO-HAYYHOI TPaMOTHOCTH U
MHTEpeca K HayKe y oOyJarouuxcs, KOTOpbIe B JajbHENIIIEM OyyT 3aHSTHl B CAMbIX pa3HOOOPa3HBIX
cdepax nesrenbHocTH Ho He MeHee BayKHOM 3a/1aueil siBisieTCs BBISIBJICHUE U TIOJITOTOBKA TAJIAHTIIMBBIX
MOJIOJIBIX JIFOJIEH JUTsl MPOI0JIKEHUs] 00pa30BaHUs U AajbHeHIIed npodecCHOHaIbHOU AesITENbHOCTH B
00J1acTH €CTECTBEHHO-HAYYHbBIX UCCIIEI0BaHUN U CO3/IaHUU HOBBIX TeXHOJIOTHH COTrjlacHO NPUHITOMY B
MEeXAYHapOJHOM COO0IIeCTBE onpeaeneHuo, «EcTecTBeHHO-Hay4YHas FPaMOTHOCTh — 3TO CLIOCOOHOCTH
YeJI0BEKa 3aHUMAaTh aKTUBHYIO IPaKJaHCKYIO MO3UIIMIO 0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM,
CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHO-HAYYHBIM U
unessmu HaydHo rpaMOTHBIN 4eslOBEK CTPEMUTCS yH4aCTBOBATh B apIryMEHTHPOBAHHOM 00CYKIEHUN
po0sieM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U TE€XHOJIOTHUSM, YTO TPEOYET OT HETO CJIETYIOLIUX
KOMITETEHTHOCTEH: —Hay4HO OOBSICHATH SIBICHUS, —OILIEHUBATh U IOHUMAaTh OCOOCHHOCTH HAYy4YHOT'O
HCCIIEIOBAaHUS,, —UHTEPIPETUPOBATH JaHHbIE U UCII0JIb30BaTh HAyYHbIE 10KA3aTEeNbCTBA AJIs OJTyYEHUS
BBIBOJIOB ». M3ydeHue Gu3MKu CriocoOHO BHECTH peIaroNInuii BKJIa B GopMUpoBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00y4arOIINXCsl.

Mecto yyeoHoro npeamera «®U3UKA»

B cootBerctBrmM ¢ ®I'OC OO0 dusuka sBiaseTcs 00s3aTeIbHBIM TPEAMETOM Ha YPOBHE OCHOBHOTO
obmero oopazoBanus JlaHHas mporpamMma npeaycMaTpuBaeT u3ydeHne GU3UKU Ha 0a30BOM YPOBHE B
00bémMe 245 4 3a Tpu roaa oOydeHHs 1o 2 9 B Helelo B 7 U 8 kiaccax v 1o 3 4 B HEJENo0 B 9 kiacce

COJEP KXAHME OBYYEHMUA

7 KJIACC

Paszpnen 1. ®usnka u e€ posib B NO3HAHUN OKPYKAKOIIEro MUPA
®usnka — Hayka o npupoje. SBneHus npuponbl. PusnyecKkue SBICHUS: MEXaHUYECKHUE, TEIUIOBbBIE,
ANEKTPUUECKUE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIE.
Ouznyeckue BennyuHbl. Mi3Mepenue ¢puznyeckux BenyuH. Guzndeckue mpudopsl.
[TorpemnocTs n3Mepenuit MexayHapoiHas CucTeMa euHULL.
Kak ¢usuka u [pyrue ecTecTBEHHbIE HAayKH U3y4daloT MPUPOAY. EcCTecTBEeHHO-HAy4HBIM METOH
MO3HAHUs: HAOMIOJCHHE, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMKEHHUE THIOTE3, DKCHEPUMEHT IO
MIPOBEpKE TUTOTE3, OOBsICHEHHE HaOM0aeMoro siBjeHus. Onrucanue pU3N4ecKux SBICHUN ¢ TOMOIIBIO
MOJeJICH.

Jlemoncmpayuu
MexaHnueckue, TeIIOBbIE, TEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckue NpudOPHI U MPOoIeAypa MPSMBIX U3MEPEHUN aHATOTOBBIM U ITU(POBBEIMIIPUOOPOM.

Jlabopamopmwsie pabomvl u onvimol
OmnpeneneHre IEeHbI JENCHUS IKAIBI U3MEPUTENLHOTO pubopa. i3mepenue
PaCCTOSTHUN.



N3mepenune 00béMa )KUIKOCTH U TBEp0TO Tenma. OnpeeneHue

pa3MepoB MaJbIX Tell.

N3mepenue teMiiepaTypsl IpU IOMOIIHU KUIKOCTHOIO TEPMOMETPA U JaTYMKATEMIIEPATyphl.
[IpoBenenue mccnenoBaHus MO MPOBEPKE THIIOTE3BI: AATBLHOCTh MOJETA MIAPUKA,TYIICHHOTO
TOPH30HTAIBHO, TEM OOJIbINE, YeM OOJIbIIE BHICOTA ITYCKA.

Pa3nen 2. [lepBoHayaabHbIE CBEIEHUsI O CTPOEHUH BellleCTBA
CTpO@HI/IG BCHICCTBA: aTOMBI 1 MOJICKYJIbI, UX PA3MCPHI. OHLITLI, AOKa3bIBAIOUEC NTUCKPETHOC CTPOCHUC
BELIECTBA.
JIBwxenue yacTtull BemiecTBa. CBsI3b CKOPOCTH JBIKEHMSI 4YacTUIl ¢ Temmeparypoi. bpoyHoBckoe
nBUKEeHHE, U dy3us. BzaumoaelicTBrue yacTull BellecTBa: NPUTSHKEHUE U OTTAJIKUBaHUE.
ArperaTHble COCTOSIHHMSI BEIIIECTBA: CTPOCHHUE Ta30B, KHUAKOCTEH U TBEPABIX (KPUCTALIUYECKUX) TEJL.
BzanmocBs3b MCKIY CBOMICTBAMH BCIIIECTB B PAa3HBIX arperaTHbeix COCTOSIHUAX u ux
aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSIHHIA BOJIBI.

Jlemoncmpayuu

Hab6mronenue 6poynoBckoro npmwkenus. Habmonenne

Tupdy3un.

HaGmonenue SBIICHUH,  OOBSICHSIOIINXCS MIPUTSDKEHUEM WIH  OTTAJIKUBAHUEM

qacTull BEUICCTB



Jlabopamopmwvie pabomvl u onvimol
OrnenHka auaMeTpa aToMa METOJIOM PsiIOB (¢ ucTob3oBanueM (GoTtorpaduii). OnbITH M0 HAOTIOICHUIO
TETJIOBOTO PaCIIMPEHUs Ta30B.

OnBITHI IO OOHAPYKEHUIO JCHCTBHS CHIT MOJICKYISPHOTO MIPUTSIKECHUSI.

Pasnen 3. /IBH:KeHHe M B3aUMO/IeiiCTBHE TeJl
Mexannueckoe BukeHue. PaBHoMepHoe 1 HepaBHOMepHOE JiBIkeHHE. CKopocTh. CpeHss CKOPOCTh
IIPY HEPAaBHOMEPHOM JIBUKEHUH. PacuéT myTu 1 BpeMEeHU JABMKEHUS.
SIBnenne uHepuuu. 3akoH nHepLUUU. B3auMmoseiicTBue Ten Kak NpUuYrMHa U3MEHEHUACKOPOCTH JBM)KEHUS
Ten. Macca kak Mepa uHepTHOocTH Tena. IlnoTHocTh BemiectBa. CBsI3b IUIOTHOCTU € KOJIMYECTBOM
MOJIEKYJI B €JMHHIIE 00bEMA BEIIEeCTBA.
Cuna kak xapakTepucTUKa B3aumojeicTBus Ten. Cuna ynpyroctu M 3akoH ['yka. M3mepeHue cuiibl ¢
MOMOIIbIO IMHAMOMETpa. SIBjeHue TAroTeHus U cuiia Tsbkectu. CulaTshkecTu Ha IpYrux miaHerax. Bec
tena. HeBecomocTs. CnojkeHue cui, HalpaBJIEHHBIX IO OAHOM npsiMoil. PaBHonelcTByromas cuit. Cuiia
TpeHus. TpeHue CKOJIbKEeHUs U TPeHHE NOKos. TpeHue B IpupoJie U TEXHUKE.

Jlemoncmpayuu

Ha6nronenne Mmexanndeckoro ABMKEHUs Tena. M3mepenne

CKOPOCTH TIPSIMOJTMHEHHOTO MBI KeHus. HabmoieHne ssBiieHus

WHEPITUN.

HaGnronenne n3MeHeHns: CKOPOCTH MPpHU B3auMoieicTBrH Tea.CpaBHEHHE Mace 10
B3aMMOJICHCTBUIO TEI.

CroxeHue cuil, HampaBJIEHHBIX 110 OJHOU MPSMOM.

Jlabopamopmwvie pabomul u onvimol

Omnpenenenrne CKOPOCTH PaBHOMEPHOTO JIBM)KEHUS (IIapuKa B JKUIAKOCTH, MOJEIHIIEKTPUUECKOTO
aBTOMOOWJIS M TaK Jajiee).

Omnpenenenue cpeaHeil CKOPOCTH CKOIBKEHHS OpyCKa WK IIapuKa 10 HAaKJIIOHHOMIIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO Tea.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsbKeHus (aedopManuu) Npy>KUHBIOT MPHIOKEHHOM
CHJIBI.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tellau XapakTepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBiieHne TBEPABIX TeJl, )KHIKOCTEH U ra3oB
HaBnenue. CriocoObl YMEHBIICHHUS] W YBeIMUYEHUsS NaBieHus. [laBieHue raza. 3aBHCUMOCTh JaBJICHUS
ra3a ot o0béma, Temnepatypsl. [lepenaya naBiaeHus TBEPABIMU TEIAMHU, KUJIKOCTSIMU U Ta3aMH. 3aKOH
[lackans. [lueBMaTWyeckue  MalIMHBL.  3aBUCHUMOCTh  JIABJICHHS  KHJAKOCTH OT  TIIyOWHBI.
I'unpocratuueckuii mapagoke. CooOmiaromuecs cocyabl. I uapaBnndeckiue MeXaHU3MBbI.
Atmocdepa 3emnu u armocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHHS BO3AYLIHON 000J0YKU
3emumn. OnbiT Toppuuemu. M3mepenue arMochepHOro



JaBlieHHsI. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHHUS OT BBICOTHI Hall ypoBHeM Mops.IIpubopsr ais
M3MEPEHUs1 aTMOC(HEPHOTO JaBICHHUS.

JleiicTBHE XUAKOCTU U raza Ha MOIPYKEHHOE B HUX Telo. BrlTankuparomas(apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. Bo3nyxorninasanue.

Jlemoncmpayuu

3aBUCHUMOCTD JaBJIeHUs ra3a oT Temneparypsl.llepenaua

JTABJICHUS KUJIKOCTBIO U Ta30M.

CooOrmarommuecs CoCy/Ibl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO AABJICHUS.

3aBUCUMOCTD BBITAIKUBAIONICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa UTIJIOTHOCTHU KUIKOCTH.
PaBeHCTBO BBITAJIKHUBAIOIIEH CHIIBI BECY BHITECHEHHOM KUJIKOCTH.

Ycnosue IUIaBaHWs ~ TeJ: IUIaBaHWE  WJIM TOTPYKEHUE T€I B 3aBHUCHUMOCTHOT
COOTHOIIIEHUS MJIOTHOCTEN Tesa U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimol

HccnenoBanme 3aBUCMMOCTH Beca Tella B BOJie OT 00BEMA TOTPYKEHHOU B )KUAKOCTH YaCTH
Tena.

OrnpeneneHre BBITAIKUBAIOIIEH CHIBI, JACWCTBYIOIIEW Ha TENO, IMOrPYKEHHOEB XKUIAKOCTb.
[IpoBepka HE3aBUCHMMOCTH BBITAJIKHBAIOIICH CHJIbL, JCHCTBYIOIIEWM Ha TeEJIO B KHAKOCTH, OT
Macchl Tea.

OnbITHI, IEMOHCTPUPYIOLINAE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHIIbI, JEHCTBYIOMIEH Ha TEJIO B )KUAKOCTH,
0T 00bEMa OTPYKEHHOH B KUAKOCTh YaCTH TeJa M OT TJIOTHOCTHIKHUIKOCTH.

KonctpyupoBanue apeoMeTpa Ui KOHCTPYHPOBAHUE JIOJIKU U OTIPEACIICHUE €€ TPY30I0IbEMHOCTH.

Pa3nen 5. PaGora u MoliHOCTh. DHEPTrUs
Mexanudeckast pabota. MOITHOCTb.
[Ipoctbie MexaHuU3Mbl: pbluar, OJOK, HaAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHsl pblyara.
[Ipumenenue mpaBuiia paBHOBeCcHs ppluara K Ooky. «3osortoe npaBuio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHUKE.
Mexannyeckass sHeprus. Kunernueckas W mnoTeHuuanbHas sHeprusi. l[IpeBpaiieHue onHoro BHaa
MEXaHUYECKOM SHEPruu B IpYroi. 3aKOH COXpaHEHUS SHEPTUU B MEXAHHUKE.

Jlemoncmpayuu
[IpuMepsI MPOCTHIX MEXaHHU3MOB.

Jlabopamopnvie pabomul u onvimol
OnpenencHue pabOTBl  CHJIBI  TPEHUS  TPpU  PABHOMEPHOM JNBW)KCHUU  Tella
10 TOPU30HTAIILHON TTOBEPXHOCTH.

Hccnenosanue YCJ'IOBI/Iﬁ paBHOBECCHA pbIdyara.



N3mepenue K11/l HaKIOHHOM TUIOCKOCTH.
N3ydeHne 3ako0Ha COXpaHEHUS] MEXaHUYECKOW SHEPT M.

8 KJIACC

Pa3nen 6. TensioBblie ABJIE€HUSA

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUYECKOM TEOPHUU CTPOCHHUs BeliecTBa. Macca u pa3Mepsl
aTOMOB U MOJEKya. OMbITB, MOATBEPKAAIOIIME OCHOBHBIE MOJIOKEHHUS MOJICKYISIPHO-KUHETHYECKOM
TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO U razo00pa3HOro cocTosiHuM BemiectBa. Kpucramiueckue u amopgHbie
tena. OOBSICHEHHE CBOMCTB Ta3oB, JKUAKOCTEW W TBEPABIX TeI HA OCHOBE IOJIOKEHUN
MOJIEKYJIIPHO-KUHETHUECKOW Teopun. CMaunBaHUE W KaNWJULSIPHBIC SIBJICHUA. TeIIoBO€ paclIMpeHue u
cKaTHe.

Temmnepatypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO JIBIXKEHUS YaCTUIl. BHYTpEHHsIS SHEPTUs.
CriocoObl M3MEHEHHUsI BHYTPEHHEH »SHepruu: Terjonepenadya U coBepuieHue paldoTbl. Bumsl
TeIUIOTIEPeIauu: TEIJIOMPOBOJHOCTh, KOHBEKIIHS, U3TyUCHHE.

KomnuecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BeIIeCTBa. TeriooOMeH M TEIUIOBOE pPaBHOBECHE.
VYpaBHueHnue temoBoro Oamanca. [lnaBieHne u OTBEpACBaHWE KPUCTAUTMYECKUX BEIIECTB. Y IETbHAS
TerioTa TutaBieHus. [lapooOpasoBanme u koHneHcarnus. Mcmapenuwe. Kumenuwe. YaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KATICHHS OT aTMOC(HEPHOTO AaBJICHHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIUIMBA. Y IebHasl TEIIOTa CrOPaHUsL.

[Tpunnumer padots TermnoBsix aeurareneii KI1JI teruioBoro apurarens. TerioBeie ABUTATENN W 3aIIATa
OKpYKalolle cpepl.

3aKOH COXpaHEHHUS U MPEBPAIICHUs YHEPTUH B TEIUIOBBIX MPOIIECCaX.

Jlemoncmpayuu

Hab6mronenue 6poynoBckoro nprwkenus. Habmonenne

muhdy3um.

HalGnronenue siBjeHui cMaurBaHUs U KaWUBSIPHBIX siBlieHuit. HaOmronenue
TEIUIOBOTO PACIIUPEHUS TEJI.

N3menenue JaBJI€HUs ~ raza IMpyd HU3MEHEHMH  o0béMa U HArpeBaHUU WU
OXJTAKJCHUH.

[IpaBuna uzmepenus Temmnepatypsl. Busis

TeIUIoNepe1auH.

OxJaxkJIeHue MPU COBEPIICHUU PAOOTHI.

Harpeanue npu coBepiieHnn paboThl BHEIIHUMU cuilaMu.CpaBHEHHE
TETUI0EMKOCTEH pa3IMnYHbIX BEUIECTB.

Habmonenue kuneHus.

Habmronenue nocTostHCTBa TEMIEpaTyphl IPH TJIaBJICHUU.



Moenu TerIoBbIX ABUTaTENEH.

Jlabopamopmvie pabomvl u onvimol

OnbIThI IO OOHAPYKCHUIO JCHCTBHUS CHII MOJICKYJISIPHOTO IPUTSKCHHUS. OTIBITHI TI0
BBIPAIMBAHUIO KPUCTAIJIOB TOBAPSHHOM COJIM WIIK caxapa.

OnbITE 0 HAOMIOACHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, KUIAKOCTEH W TBEPABIX

Tel.
Ornpenenenue qaBiaeHUs BO3/lyXa B OaJIJIOHE LITIPHIIA.

OnbITh, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTH JaBJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHus WU OXJIAXKICHUSI.
ITpoBepka TUNOTE3bl  JIMHEMHOW  3aBUCHMOCTH JUTMHBI ~ CTOJIOMKA  KUJKOCTHB
TEPMOMETPUIECKOH TPYOKE OT TEMIIEPATYPHI.
HaGnronenue n3menenus BHyTpeHHEH SHEPTHH Tella B Pe3yabTaTe TeIIonepeiaduu paboThl BHEITHUX
CHIL.
UccnenoBanue sBiICHHS TEIUIOOOMEHA TP CMEIIMBAHUU XOJIOAHOU W TOPSTUCHBO/IBI.
Ormpeenenre KOTUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOMN MpU  TEIJI000MEHEeC
HarpeThiM METATTTUYCCKUAM IHJIMHIPOM.
Onpenenenue yaenbHOM TEIIOEMKOCTH BelecTBa. McciienoBanue npouecca
WCTIapeHUs.
OnpeneneHre OTHOCUTENBHOM BIIAXKHOCTH BO3AyXa. OnpeesieHre yaeabHOM
TETUTOTHI TUTABJICHHS JIB/IA.

Pa3nen 7. daekTpuyecKkue U MArHUTHBIE SIBJICHUSA
OnekTpuzaiusa Tea. JIBa pona 3ieKTpUUECKUX 3apsoB. B3anMonencTBUE 3apsyKeHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTH CHJIBI B3aMMOJECHCTBHS 3apsSKEHHBIX TEJI OT BEIMUYMHBI 3apsA0B U PACCTOSHUS
MEXTy TEIaMu ).
OnekTpuyeckoe mosie.  Hanpsok€HHOCTH  anekTpuueckoro  moss.  [IpuHOMn — cynepno3uiuu
ANEKTPUYECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE).
Hocutenu »snexkrpuueckux 3apsjioB. OJEMEHTapHBIM dieKkTpuueckuid 3apsaia. CTpoeHue aroma.
[TpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIIEKTPUUECKOT0 3apsiia.
DNEeKTpUUYECKUN TOK. YCJIOBHSI CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOYHMKH MOCTOSHHOTO TOKA.
JIecTBUSL DIEKTPUUECKOTO TOKa (TEIJIOBOE, XHUMHYECKO€, MAarHuTHOE). OJEKTPUUECKUH TOK B
KUJKOCTAX U razax.
Onextpuueckass uenb. Cuna Toka. Onekrpuyeckoe HampsbkeHue. CoNpoTHBIEHHE MPOBOJHUKA.
YaenpHOE cONMpOTUBICHHE BemecTBa. 3akoH Owma st ydactka wenu. [locmegoBarensHoe W
napauieIbHOE COEAMHEHNE TIPOBOIHUKOB.
PaGota 1 Mo1THOCTE 3MeKTpryuecKkoro Toka. 3akoH /[xoyns—JIeHna. DnekTpuyecKueenu u noTpeonuTenu
AIIEKTpUYECKOii SHepruu B ObITy. KopoTkoe 3ambikaHue.
[TocTosiHHBIE MarHUTHI. B3anMoelicTBUE MOCTOSTHHBIX MarHUTOB. MaruuTtHoe moJie. MarHuTHoe moiie
3eMiIM U €ro 3HaueHue g Ku3HU Ha 3emie. OnelT Dpcrena.



MarsuTHOE 10JIE BJIEKTPUYECKOro TOKa. IIpumeHeHue >SIeKTpOMarHuroB B TexXHUKe. [lelicTBHe
MarHUTHOTO T0JIs1 Ha IPOBOJHUK C TOKOM. DJIEKTPOJIBUraTellb MOCTOSHHOrO Toka.  lcrnoabp3zoBaHue
NIEKTPOJBUraTeel B TEXHUUYECKUX  YCTPONCTBAaX U HA TPAHCIOPTE.

Onbitet @apanes. SBienue snekTpoMarHuTHOM wuHAyKuuu. [IpaBuno Jlenma. DnekTporeHeparop.
CriocoObl MOYYEHUS IICKTPUYCCKON SHEPTHH. DJICKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HCTOYHHKAX
SHEpPruu.

Jlemoncmpayuu

DneKTpu3aIus Tel.

JIBa poaa 3JIEKTPUYECKUX 3aPSAI0B U B3AUMOJICHCTBHE 3aPSIKEHHBIX TEJ. Y CTPOMCTBO U ACHCTBUE
3JIEKTPOCKOTIA.

DneKTpocTaTHuecKas MHIYKIHUS.

3aK0OH COXpaHEHHS IEKTPUUECKUX 3apsaaoB. I [poBoiHUKI

U JTUDJICKTPUKH.

MopenupoBaHue CUIOBBIX JTUHUHN AIIEKTPUUECKOTO T0JI1. ICTOYHUKH TOCTOSTHHOTO
TOKA.

JIeNCTBHS 3EKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJIKOCTH.] 'a30BbIN

paspsz.

N3mepenune critbl TOKa aMIepMeTpOM.

N3mepenue sneKTpudecKoro HanpspKeHus BoJIbTMeTpoM.Peoctat u marasun
COITPOTHUBJICHHA.

B3anmoelicTBre NOCTOSHHBIX MArHUTOB.

MopenupoBaHre HEBO3MOXKHOCTH pa3/IeJI€Hus OJIF0OCOB MarHuTa.MoienupoBanue
MAarHUTHBIX MTOJIEW MMOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHO€ 1noJie Toka. DJIEKTPOMArHuT.

JleficTBHE MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

DNeKTpOoABUTraTENb IOCTOSTHHOTO TOKA.

HccnenoBanue sBiaeHUS 3J€KTpOMarHuTHOM MHAYKUMU. OnbiTel @apazest.
3aBHCHUMOCTb HaIIPaBJICHUS UHAYKIHOHHOTO TOKA OT YCJIIOBHH €r0 BOBHUKHOBEHUS. DJIEKTPOT€HEPATOP
IIOCTOSTHHOT'O TOKa.

Jlabopamopnwsie pabomul u onvimol

OMnbITHI IO HAOTIOACHUIO JICKTPU3AIIUH TEJI MHIYKIIMEH 1 IPU CONTPUKOCHOBeHU M. VIccenoBanue
JEUCTBUS DJIEKTPUUECKOTO TOJISl Ha MPOBOIHUKYU U IuanekTpuku. COOpKa u mpoBepka paboThl
ANIEKTPUYECKON ST MOCTOSTHHOTO TOKA.

W3mepeHue u peryiupoBaHue CHIIbl TOKa. i3mepenue u

peryaupoBaHKUE HAMTPSKECHUSL.

UccnenoBanue 3aBUCHUMOCTH CHUJIBI TOKa, UYIIETO yepe3 pesucrop,
OT COTMPOTHBIICHHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.



OnbITH, JIEeMOHCTPHUPYIOLIHE 3aBUCUMOCTD AIIEKTPUYECKOTO COIPOTHUBJICHUS

IIPOBOJIHUKA OT €ro JUIMHBI, IUIOIIAIN MOIIEPEUYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka npaBwiia CIOKEHUS HANPSHKEHUH MPU MOCIEA0BATENbHOM COEIMHEHUU/IBYX PE3UCTOPOB.

[TpoBepka mpaBuIIa Aj1si CUIIBI TOKA MIPU MapaUIeIbHOM COeIMHEHUH pe3ucTopoB.OnpeaeneHne padoThl

AJIEKTPUYECKOT0 TOKA, UAYILEr0 Yepe3 Ppe3UCTop.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BhIE/IAEMON Ha pesuctope. MccnenoBanue
3aBUCHUMOCTHU CHWJIBI  TOKa, UAYILIETO yepes JaMIIOYKY,

OT HANPSDKEHUS HA HEH.

Onpenenenune KI1JI HarpeBarens.

HccenenoBanne MarHuTHOrO B3aUMOJECHCTBUS IIOCTOSTHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO MOJISl TOCTOSIHHBIX MarHUTOB MPU UX 00bEIUHEHUH UPA3/AEICHHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPETIKY.

OnsIThI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTD CUJIBl  B3aMMOJICHCTBHS KATYILIKUC
TOKOM M MAarHuWTa OT CWJIbI TOKA W HAIPABJICHUs TOKA B KaTYILIKE.

N3ydenune AeicTBUS MarHUTHOTO MOJIS Ha MPOBOJHUK ¢ TOKOM.KOHCTpynpoBaHue

1 u3y4yeHue paboThl 3JEKTPOABUTATENS.

N3mepenue KII/I anexTpoaBUraTeIbHON yCTaHOBKH.

OMBITHI 110 UCCIENOBAHNIO SIBJICHUS 3JIEKTPOMAarHUTHOW MHIYKIIUH: UCCIIET0BAHUEU3MEHEHUI 3HAUCHUS
Y HaIlpaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUA

Mexannueckoe napuxeHne. MatepuanbHas Touka. Cucrema oTc4éTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO
NBH>KEHUS. PaBHOMEpHOE NpsSIMOJIMHEWHOE IBWKEeHHE. HepaBHOMEpHOE MPAMOJUHENHOE IBUKECHHE.
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTH TeJjla P HEPaBHOMEPHOM JIBHIKCHHH.

Yckopenue. PaBHoyckopeHHOE npsMonHelHoe nBruxkeHue. CBoOo HOE MmaJileHue.

Onbitel [Manunes.

PaBHOMepHOE JBMXKEHHE TIO0 OKpyxkHocTd. [lepmon u dyacrota oOpamieHus.

Jluneiinas u yrioBasi ckopoctu. LleHTpocTpeMuTenbHOe YCKOPEHUE.

[TepBriit 3akon HproToHa. Bropoit 3akon Herotona. Tperuit 3akon HeroToHa.

[IpuHIMT CyNEepIO3UINH CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuila TPEHUS CKOJIBKEHUS, CHJIA TPEHUSI MOKOsl, Ipyrue
BU/JIbI TPEHHUS.

Cuna TSHKeCTU U 3aKOH BCEMHPHOTO TSITOTEHUS. Y CKOPEHHE CBOOOTHOTrO majeHus. [[BukeHue MiaHeT
Bokpyr Counnua. [IepBast kocmuueckas ckopoctb. HeBecoMoCTh U meperpy3ku.



PaBHOBecne MarepuanbHOW TOYKH. AOCOMIOTHO TBEpHOE Temo. PaBHOBecwe TBEPHOTO Tenma ¢
3aKpEIUIEHHON OCBIO BpallleHus. MOMEHT cuibl. LIeHTp TsKecTH.

Nmnynbe tena. M3menenune ummynbca. MMnynbe cuiibl. 3aKOH COXpaHEHUs HMITyJibca. PeakTuBHOE
JBUKECHUE.

Mexannyeckass pabota ¥ MOIIHOCTh. PaboTta cuil TsxKecTH, ynpyroctd, TpeHusl. CBsi3b SHEPruM U
pabotel. [loTeHmanbHass YSHEPrUs Tea, MOAHATOTO HaJl TOBEPXHOCThIO3eMIIH. [loTeHIManpHas sHEprus
ckaroi npyxusbl. Kunernueckas sHeprus. Teopema 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHMUS
MEXaHUYECKON YHEPTHH.

Jlemoncmpayuu

Habmroienne MexaHn4ecKkoro ABM)KEHUS TeJla OTHOCUTENFHO Pa3HbIX TEJ OTCUETA.

CpaBHeHuE MyTel ¥ TPaeKTOPHM IBUKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIbHOPA3HBIX TEJl OTCUETA.
N3mepenne cKkopoCTH B YCKOPEHUS IPSIMOJIMHEWHOTO ABMKeHUs. MccnenoBanne

MIPU3HAKOB PABHOYCKOPEHHOTO JBUKECHHUSL.

Habmronenue nBUKeHUs Tesa Mo OKPYKHOCTH.

Habmronenue MEXaHUYECKUX ABJIGHUH,  MPOUCXOJALIUX B CHCTEME  OTCY€Ta
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBIKEHUHM OTHOCUTEIHLHO KaOMHETA(U3HUKH.
3aBUCUMOCTb YCKOPEHHMSI TeJla OT MacChl Tela U AeHCTBYIoIeN Ha Hero cuibl. HaOmronenne paBeHcTBa cui
IIPY B3aUMOJICUCTBUU TEI.

N3menenue Beca Tena npu yckopeHHoM JBrxkeHuu.[lepenaua

UMITyJIbCa MPU B3aUMOJICHCTBUM TE.

[IpeoGpa3oBanust SHEPTUM MTPHU B3aUMOJEHCTBUH TEJI.

CoxpaHeHne UMITyJIbca MPU HEYNPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITYJIbCa ITPU a0COTIOTHO YyIIPyroM B3aumoaeictun. Habmonenne

PEaKTUBHOTO JABMKCHUSI.

CoxpaHeHre MEXaHUYECKOH YHEPTUH IIPH CBOOOTHOM TaJICHUH.

CoxpaHeHHEe MEXaHWYECKOW SHEpPruu npu IBIDKEHUN Tejla IIOO JEWCTBUEM

MPYKUHBI.

Jlabopamopnwsie pabomul u onvimol

KoHncTtpynpoBanue TtpakTa A pasroHa W JAIbHEHIIEr0 pPaBHOMEPHOTO IBIDKEHHS IIApHKA WU
TEJICKKH.

OmnpenerneHue cpeHed CKOPOCTH CKOJIBKEHHS OpycKa WM JBW)KCHUS IIApHKa MO HAKIOHHON
TUIOCKOCTH.

OmnpenerneHre yCKOPEHUs Teja MPH PABHOYCKOPEHHOM JIBHXKCHHHU TI0 HAKJIIOHHOH TIOCKOCTH.
HccnenoBanue 3aBUCHMMOCTH IMYTH OT BPEMEHU MPH PABHOYCKOPEHHOM JBWKEHUHM O€3 HavajabHOUN
CKOPOCTH.

[TpoBepka rumoTe3bl: €CIIM MPU PABHOYCKOPEHHOM JBM)KCHUH 0€3 HAa4adbHON CKOPOCTH ITYTH OTHOCSTCS
KaK psiJi HEUETHBIX YMCEI, TO COOTBETCTBYOIIUE IPOMEIKYTKUBPEMEHHU OJIMHAKOBBHI.



HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKCHHS OT CHJIBI HOPMAaJIbHOTOABIICHHS.
Onpenenenue ko3 dunrenTa TpeHus cKolibxeHus. OnpeaencHue

XKECTKOCTHU IIPYKUHBI.

Omnpenenenue pabOThl  CWJIBI TPEHHS  HPU  PABHOMEPHOM JNBW)KCHUU  Tella
10 TOPU30HTAJILHON TTOBEPXHOCTH.

Omnpenencnue pabOThI CHIIBI YIPYTOCTH NMPH MOABEME Tpy3a C UCIOJIb30BAHUEMHEIIOIBHIKHOTO U
MTOJIBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHHs SHEPTUH.

Pazgen 9. Mexannuyeckue KoJ1e0aHUs U BOJTHBI
KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAaHUU: MEpPHOJ, YacToTa, aMILTUTYAA.
Maremaruueckuil U IpyKMHHbBIN MasTHUKU. [IpeBpallieHne sHepruu npu KoyiedaTeIbHOM JIBHKEHUU.
3aryxatomue kosiebanus. BreinyxknenHbie kosiebanusi. Pezonanc. Mexanudeckue BoiHBL. (CBOMCTBa
MEXaHWYEeCKUX BOJH. [IpononbHbIE W TONEpeuHble BOJIHBL. J[IMHA BOJHBI U CKOpPOCTh €€
pacnpocTpaHeHus. MexaHnueckue BOJHBI B TBEPAOM Telle, CEIICMUUECKHE BOJIHBI.
3Byk. I'poMKOCTh 3ByKa U BeicoTa ToHA. OTpaxkeHue 3Byka. UH(ppa3Byk U yabTpa3ByK.

Jlemoncmpayuu

Habmonenue xosnebanuii Tes noj 1eHCTBUEM CHIIBI TSHKECTH U CUITBI yripyroctu. Habmonenue xosebanuii
rpy3a Ha HUTU U Ha MpPYy>KUHE.

Habmronenue BeIHYXIEHHBIX KoJieOaHU U pe3oHaHca. PaciipocTpaHeHre Npo 0IbHbIX U

MonepeyHbIX BOJIH (Ha Mojenu ). Habmoienue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTUYECKHH pe30HAHC.

Jlabopamopmwvie pabomul u onvimol

Omnpenenenre 4acTOThl U Mepro/ia KojaebaHnii MaTeMaTuyecKoro MasTHiKa. OnpeeneHue 4acToThl U
nepuoa KojiebaHu MPYKUHHOTO MasTHUKA VccnenoBanue 3aBUCMMOCTH TIEpHOIa KOJIeOaHUA
MOJIBEIIEHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.

UccnenoBanue 3aBUCHUMOCTHU nepuojga  KoJiebaHHit IPYKUHHOTO MasiTHUKa
OT Macchl rpysa.

[IpoBepka He3aBUCUMOCTH Mepuoia KojaeOaHuil Tpy3a, MOJBEIIEHHOTO K HUTH,0T MAcchl Ipys3a.
OnbIThI, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTD nepuoja KojebaHuiu MPY>KMHHOTO
MasTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.

I/ISMepeHI/Ie YCKOpPCHUA CBO6OI[H01"O naacHus;.

Pa3nen 10. DiieKTpOMarHuTHoOE MoJie ¥ 3JIEKTPOMATHUTHbIE BOJTHbBI



DNeKTpOMarHuTHOE T0JIE. ONEeKTpOMarHUTHbIE BoJIHBL.CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. [Mkana AJIEKTPOMAarHUTHBIX BOJH. lcnonbp3oBanue
JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoja ceeta. CKoOpocTh cBeTa. BoaHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH.BOTHOBBIE
CBOICTBA CBETA.

Jlabopamopmwvie pabomvl u onvimol
N3ydeHne CBONCTB 371€KTPOMArHUTHBIX BOJIH C TOMOIIbI0 MOOMIIBHOTO TeneoHa.

Paznen 11. CBeToBble siBJIEHUA
JlyueBass mozenb cBera. Mcrounuku cpera. IIpsMosnHeliHOe pacnpocTpaHEeHUE CBeTa. 3aTMEHHUs
Comnna u JIyasl. Otpaxkenue ceta. [lmockoe 3epkano. 3aKOH OTpakeHHs CBETa.
[Ipenomnenue cBera. 3akoH TMpenomieHus cBeTa. llogHOe BHYTpEHHEE OTpaK€HUE CBETA.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPaXXEHHS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xox myueit B quH3e. OnTHdeckas cuctema doToarnmapara, MUKpOCKoTa U Teseckomna. ['1a3 kak
onTHYecKas cucreMma. bim3opykocTh U 1alTbHO30PKOCTb.
Pasnoxxenne 6enoro ceera B cuektp. OnbiTel HetoToHa. CrokeHue crekTpaibHbIX BETOB. [{ucnepcus
CBeTa.

Jlemoncmpayuu

[IpsmonuHeliHoe pacnpocTpaHeHue cBeTa.OTpaxkeHue

CBeTa.

[Tonydyenune n300pakeHUii B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3epkajiax.[IpemomieHue crera.
ONTHYECKUN CBETOBOI.

Xon tydeid B coOuparomeit TiuH3e. X0 Tydeit B

pacceuBarolei J1H3E.

[Tonyuenue n300pakeHUi ¢ MOMOIIBIO JTUH3.

[Ipunuun neictBus oToamnmnapara, MUKpOCKONa U Tefeckona.Moenb riasa.
Pasnoxxenue 6emoro cBera B CIIEKTP.

[Tomyuenue Oenoro cBeTa Mpu CIOKEHUU CBETa Pa3HbIX LIBETOB.

Jlabopamopnwvie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH yTIila OTPaXKECHUSI CBETOBOTO JIyda OT yriia najeHus. [3ydenue
XapaKTePUCTUK U300paKCHUS TIPEMETa B INIOCKOM 3epKaJie.

HccnenoBanue 3aBUCUMOCTH yIila MPEJIOMIICHUS] CBETOBOTO JIyda OT yIJia aJIcHUsIHA TPAHUIIEC «BO3TYX—
CTEKJIO».

[Tomyuenue n3006pakeHUH C MOMOIIBI0 COOUPAOIIIEH JINH3HI.



Omnpenenenne (GOKYCHOTO PpAcCTOSIHMSI W ONTHYECKOW CHIIBI coOuparomieil auH3bl. OnBITHL IO
Pa30oKEeHUI0 OEJI0T0 CBETa B CIEKTP.
OmnBITH IO BOCTIPUSATHIO I[BETA IPEMETOB NP UX HAOIIOACHUH Yepe3 IBETOBBIC (DMIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJIEHUS
OmnbiTel Pesepdopna w mmanerapHas monens aroma. Mogens aroma bopa.
Hcenyckanue u norsoeHue ceera aroMoM. KBaHTel. JInHelHyaThle CIIEKTPBI.
PannoaktuBHoCTh. Anb(a-, 6eTa- U ramma-usnydenus. Ctpoenue aToMHOro sjpa. HykiioHHass Mojelnb
aTomHOro sapa. M3oronsl. PagnoakruBable npespaienus. [lepuoanonypacnana aToOMHBIX 11€p.
SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsAIOBOTO M MAacCOBOTO YHCEN. JHEPTUsl CBS3M aTOMHBIX
anep. CBs3b Macchl M 3Hepruu. Peakuuu cunTe3a u geneHus saep. Mcrounuku sHeprun ComiHua U
3BE3.
SAnepHas sHepreTuka. JIeHCTBUs paJuOaKTUBHBIX U3JyUYECHUN HA )KUBBIE OPraHNU3MBI.

Jlemoncmpayuu

CriekTpsl n3nmydeHus 1 norjoueHus. CnexkTpsl

Pa3IMYHbIX T'a30B.

CnekTtp BoJ0poIa.

Habmonenue TpekoB B kamepe Buibcona. Pabora cuérunka
MOHU3UPYIOLIUX U3TY4ECHU.

Perncrpanus nzimydeHus NpupoIHbIX MUHEPAIOB U IIPOIYKTOB.

Jlabopamopmwvie pabomul u onvimol
HaGnroeHue CIUIONIHBIX M THHEWYATBIX CIIEKTPOB H3ITyYCHHUS.
HccnenoBanue TPEeKOB: M3MEPEHUE DHEPTUU YACTHIIBI 1O TOPMO3HOMY myTH(10 doTorpadusim).

W3mepenune paanoakTuBHOTO (hOHA.

IToBTOPUTEILHO-0000 1AM A MOTYJIb

[ToBTOpUTENEHO-0000IAONMI ~ MOMYTh TpEIHAa3HAueH Ui CHCTEeMaTHU3allud W 0000mIeHHUs
MPEMETHOTO COJICP)KAHUSI M OTBITa JESITECIBHOCTH, NPUOOPETEHHOrO NPU M3YYCHUHU BCETO Kypca
Gu3nKK, a TaKKe Ui IMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO (GHU3UKE IS
00yJaroIMXcsi, BRIOPABIIMX 3TOT YYCOHBIHTIPEAMET.

[Tpu u3yueHHH JAHHOTO MOMIYJSl PEATU3YIOTCS U CUCTEMAaTH3UPYIOTCSl BUIBI JICATEIILHOCTH, HA OCHOBE
KOTOPBIX 00ECTIeUurBaCTCsl JOCTIKCHHE TPEAMETHBIX U METAlpeJMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB
oOydyeHus, (opMUpyeTCs eCTECTBEHHO-HAy4YHas TIpPaMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB
WCCIICIOBAHUS SIBIICHUH TIPUPOJIbI M TEXHUKH, OBJIAJICHUE YMCHUSIMU OOBSACHATh PU3HMUCCKUE SBJICHUS,

MIPUMEHSIS TIOJy4YeHHbIE 3HaHUs, PelIaTh 3a7a4, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTANIbHBIE.
[IpuHIMIIHATBHO JESTENbHOCTHBIM XapaKTep MTaHHOTO pasfena peanu3yercs 3a Ccu€T TOro, 4YTO
oOyuaroluecs BBIMOIHIIOT 33aHNs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE TIOJNIyYEHHBIX 3HAHWN pAacMo3HAaBaTh M HAYYHO OOBICHATH (DU3MUYECKUE SBICHUS B
OKpYXarollel MPUPOJIE€ U MMOBCETHEBHON KU3HM;

WCIOJIb30BaTh HAy4YHbIE METOJBI HCCIENOBaHUS (U3WYECKUX SBICHHUI, B TOM YHCIE JUIS TPOBEPKH
TUIIOTE3 U MOJIyYE€HHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATH HaydHbIE OCHOBBI Hamboyiee BaXXHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTUMN, Hampumep,
MPAKTUYECKOTO HCIIOJIb30BAHMS PA3JIMYHBIX UCTOYHUKOB 3HEPIMM HA OCHOBE 3aKOHA IpPEBpAILECHUS U

COXpPAaHCHUA BCCX U3BCCTHBIX BUIOB SHCPTHUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKEHA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

N3yyenune ¢GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro  oOpa3oBaHUs HANPaBICHO HA JOCTHXKECHUE
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynprare m3ydeHuss (HU3MKH Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUSY 00Y4aroLIerocs
OyayT COPMHUPOBAHEI CIEAYIONINE TUIHOCTHBIC PE3YJIBTATHI B YACTH:

1) naTpuoTHYECKOro BOCHHTAHMS:
MPOSIBIIEHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKONM(U3MUECKON HAyKH;
LIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpasaaHCKOro M AyX0BHO-HPABCTBEHHOI0 BOCIHTAHMUS:
FOTOBHOCTh K  aKTUBHOMY Yy4YacTHIO B OOCYXJIEHHMM  OOIIECTBEHHO-3HAUMMBIX U ITHUYECKUX
po0ieM, CBSI3aHHbBIX C MTPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUN (PU3NKH;
OCO3HAHUE BaXKHOCTH MOPAIbHO-ITUYECKUX ITPUHIINIIOB B JESITEIBHOCTH YUYEHOTO;

3) acTeTHYecKkoro BOCHUTAHMS:
BOCIIPUATHE JCTETHYECKUX KA4ECTB (PU3MUECKONW HAYKM: €€ TapMOHMYHOIO IMOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHHUYHOCTH,

4) HeHHOCTH HAYYHOT0 O3HAHUS:
OCO3HAHHE IIEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTAa IO3HAaHUS MHpPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHENIIIEH COCTABIISIONICH KYJIbTYpHI;
pa3BUTHE HAyYHOU JII0003HATENLHOCTH, HHTEPECca K UCCIIEIOBATENbCKOM AEITEIbHOCTH;

5) popMupoBaHus KyJLTYPbI 310POBbS H SMOIHOHAIBLHOTO 0.J1ATOTIOJTY YHSI:
OCO3HaHHE IIEHHOCTH 0e30MacHoro odpa3a >KU3HU B COBPEMEHHOM TEXHOJIOTMUYECKOM MHUpPE, BaXKHOCTHU
npaBuil  0€30MacHOrO TMOBEACHHUS Ha TPaAHCIOpPTE, Ha JOpOrax, C OHJIEKTPUUYECKHMM U TEIJIOBBIM
000pyIOBaHUEM B IOMAIIIHUX YCIOBUSX;
chOpMUPOBAHHOCTh HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO IMpaBa Ha OMMOKY M TaKOTO e IpaBa y
JPYroro 4eaoBeKa;

6) TpynoBoro BocnuTanus:
aKTHBHOE yJacTHE B PElIeHHH MPaKTHYECKHX 3a71au (B paMKaX ceMbH, 00pa30BaTeIbHON OpraHu3aIiy,
ropoaa, Kpas) TEXHOJOTHYECKOH M COIMATbHONW HANpPaBIEHHOCTH, TPeOyIOIMX B TOM 4HCIe H
(U3NYECKHX 3HAHUIA;

MHTEPEC K MPAKTHUECKOMY U3y4EHHIO MPO(GECCHil, CBA3aHHBIX C (DU3UKOM;



7) 3K0JI0rHYeCKOr0 BOCIHTAHMUS:
OpHUEHTAIMs Ha MPUMEHEHNE (PU3NYECKUX 3HAHHUH JUIS PeIIeHuUs 3a/1a4 B O0JIACTH OKPYKaIOIIEeH Cpepl,
IJIAHUPOBAHUS IOCTYIKOB U OLIEHKU UX BO3MOJKHBIX ITOCJIEICTBUNIIIS OKPYKAIOIIEH CPebl;
0CO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTMUECKUX POOIeM 1 IMyTel UX PEeLICHHUS;

8) ajanTanuu K M3MeHSIOIUMES YCJIOBHAM COIHATIBLHOM M IPHPOIHOIL cpeb:
NOTPEeOHOCTh BO B3aUMOJICHCTBUM TIPU BBIIOJHEHWH WCCIEAOBAHUA M MPOEKTOB (HU3NYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;
MIOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IMPAKTUYECKYIO IESTENbHOCTh; MOTPEOHOCTh B
(hopMUpPOBaHUN HOBBIX 3HAHHI, B TOM YHciie (GOPMYIUPOBATH UIICH,
MOHSATHS, TUTIOTE3bI 0 PU3NYECKHX OOBEKTaX U SIBICHUSX;
OCO3HaHHE AePUIMTOB COOCTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEN B 007acTH (PU3UKU;
IUTAHUPOBAaHUE CBOEr0 pAa3BUTHS B MNPUOOPETEHHWH HOBBIX (PU3MUECKUX 3HAHUM; CTpeMJIeHUE
aHAJIM3UPOBATh U BBISIBIATH B3aMMOCBS3H MPUPOJIbI, OOLIECTBA U
SKOHOMMKH, B TOM YHCIIE C UCIIOJIb30BAHUEM (PU3UUECKUX 3HAHUM;
OIICHKa CBOMUX JAEUCTBUNA € Y4ETOM BIIMSHHUS Ha OKPYXKAIOUIYI0 Cpeny, BO3MOKHBIX TIJI0OATbHBIX
MIOCJIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynprare ocBoeHus mporpamMmbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs Y
oOy4aromierocs OymyT chopMHUPOBaHBI METalpeMETHBIE  PE3YNbTAaThl,  BKIIOYAOIIHE
MO3HABATEIbHBIC YHHBEpPCAIbHBIC Y4eOHBIC NEHCTBHS, KOMMYHHKATUBHBIC YHHBEPCAJbHBIC y4eOHBIC
JCWCTBUS, PETYISTHBHBIC YHUBEPCAIBHBICYIeOHbBIC ICHCTBHSI.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE y4eOHbIe JeiCcTBHS

Ba3oBrble Jlornueckue 1eiicTBu:
BBISIBIISIT M XapakTepU30BaTh CYIIECTBEHHbIE IPU3HAKKM OOBEKTOB (SBJIEHUII); YCTaHABJIUBATDH
CYIIECTBEHHBIN MpPU3HAK KiIaccu(UKAIMKU, OCHOBAHUS

JUTsl 000OIIEHUS U CPAaBHEHUS,

BBISBIISATh 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B pPacCMaTpPHBACMbIX (paKTaX, JAHHBIX U HAOIIOJICHUSIX,
OTHOCSIIMXCS K (DU3HUCCKUM SIBJICHUSIM;

BBISIBJISITh IPUYMHHO-CJICJICTBCHHBIC CBSI3M MPH U3y4CHUU (DU3MUYECKHUX SBJICHUW U MPOIECCOB, JIENATh
BBIBOJIbI C HCIOJb30BAHUEM JICAYKTUBHBIX M WHIYKTHBHBIX YMO3aKIIOUYCHUH, BBIJBUTATh THIIOTE3bI O
B3aMMOCBS3AX (DU3MUCCKUX BEIIMYMH;

CaMOCTOSITEJILHO BBIOMpaTh crocoO perreHus ydeOHOW (u3Mveckoil 3ajqauu (CpaBHEHUE HECKOJIBKHUX
BapHAaHTOB pCIUICHUS, BBHIOOP HamboJiee TMOIXOMANIETO C YYETOM CAMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHEB).



ba3oBble uccienoBaTebCKUe 1eliCTBUSA.

HCIMOJIb30BATh BOMNPOCHl KaK MCCIEHOBATEIIbCKU HMHCTPYMEHT [O3HAHUS; MPOBOJIUTH 3 (0]
CaMOCTOSTENBHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXKHbBIA

(bu3HUeCKUil AKCIEPUMEHT, HEOOJBIIOe HCCIeOBaHNEe (U3WYSCKOTO SBICHHS; OICHWBATh Ha
MIPUMEHUMOCTH U JIOCTOBEPHOCTH UH(GOPMAIIHIO, TIOTYICHHYIO B XOJ1€

HCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITEIIBHO (POPMYITHPOBATH 00OOIICHUS M BBIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
OIIbITa, UCCIICAOBAHNI,

HpOFHO?;I/IpOBaTI) BO3MOXHOC€ I[ZUILHGIZHIGG pa3BI/ITI/I€ (1)I/ISI/I‘~I€CKI/IX Hpoueccms,a TAKXXEC BBIABUI'ATH
Hpe[[HOJIO)KCHI/I?[ 06 nux paSBI/ITI/H/I B HOBBIX yCJIOBI/DIX 1 KOHTCKCTax.

Pa6ora ¢ nundgopmaumeii:
NPUMEHATh  pa3jMuHble  METOJbl, = MHCTPYMEHThl UM  3alpochl MpU  IOUCKE U OTOOpE
nH(pOpMaLUK WIH JaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHO! (u3nueckoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO PAa3IMYHBIX BUIOB U (OpM
MIpe/ICTaBJICHMUS;
CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAaJbHYIO (OpMY IpeacTaBiIeHUS MHPOpPMALMU U WILIOCTPUPOBATH
pelIaeMble 3a7jauu HECJIOKHBIMU CXeMaMHU, AUarpaMMaMi, HHOU IrpauKoi U uX KOMOMHALUSIMH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIC y4eOHbIE ACHCTBHSA:
B X0J€ OOCYXICHHS y4eOHOTO MaTepuaia, pe3yJbTaToB JIA0OPAaTOPHBIX pabOT W TPOEKTOB
3a/1aBaTh BOIMPOCHI TIO CYIIECTBY OOCYXK/Ta€MOW TEMbI W BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE
3a/1a4¥ ¥ TO/Iep )KaHue OJIaroKenaTeIbHOCTH OOIICHUS;
COTIOCTABJISITH CBOM CYXKJICHUS C CYXKACHUSMH JPYTUX YIACTHUKOB JUAIOTra, OOHAPY)KUBATh Pa3Indne 1
CXOJCTBO ITO3UIIHIA;

BBIpaKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MIMCbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEJCTABIIATh  PE3YIbTAThl  BBHIMOJHEHHOTO  (PH3MUYECKOTO OMbITa  (IKCIIEPUMEHTA,
HCCIIeI0BaHUs, TPOCKTA).

MOHMMAaTh M HCIIOJIB30BaTh MPEHMYNIECTBA KOMAHIHOW W WHIWBHIYAITbHON paOOTHI MPH pPEUICHUU
KOHKPETHOU (pr3ndeckoit mpoOieMsr;

NPUHUMATh IEJIM COBMECTHOW JICATEIILHOCTH, OPTaHW30BBIBATH JCUCTBUS MO €€ JOCTHXKCHUIO:
pacrpeneniaTb poyid, 00CYXJaTh MPOIECChl M PE3yJbTaThl COBMECTHON paboThl, 0000maTh MHEHHUS
HECKOJIbKUX JIFOJICH;

BBITIOJIHATh CBOIO 4YacTh pabOThI, JOCTHrasi KayeCTBEHHOTO pPEe3yJbTara IO CBOEMY HAlpaBJICHUIO W
KOOPJAMHUPYS CBOU JICUCTBHS C IPYTUMU YJICHAMU KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMMUHA TPOMYKT IO KPUTEPUSM, CAMOCTOSTEIBHO
c(OpPMYIIMPOBAHHBIM Y4aCTHUKAMHU B3aUMOICHCTBUSI.



PeryasitTuBHble yHUBepcajibHble y4eOHbIe NelicTBUS

Camoopranmzanms:
BBISBJIATH MPOOJIEMBl B JKM3HEHHBIX W Y4eOHBIX  CUTyallMsX, TPeOYIOMIMX Ui pEIIeHUs
(bU3NIeCKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3IMYHBIX MOJX0JaX NPUHATHS PEIleHU (MHAWBHUyaIbHOE, IPUHATUE PELICHUS
B IpyIIIE, IPUHITHE PEILICHUI TPYIIION);
CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHHus (U3MYECKON 3aJaud WIM IUIaHAa HCCIIEIOBAHUS C
y4€TOM HUMEIOLIUXCA PECYpcOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpOBATh IIpeliaracMble
BAPUAHTHI PELLICHUN;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHE.

CaMOKOHTPOJIb, IMOLMOHATBbHBIN HHTEJJICKT:
JIaBaTh aJICKBATHYIO OLICHKY CUTYAllMH U IPeUIaraTh IUIaH €€ U3MEHEHHS;
OOBSACHATh MNPHUYMHBI JOCTH)KEHUS (HEAOCTH)KEHHUS) pe3yJabTaTOB JAEATEIbHOCTH, JaBaTh OLEHKY
MIPUOOPETEHHOMY OIBITY;
BHOCUTH KOPPEKTHBBI B JAEATEIBHOCTH (B TOM YHUCIE B XOJ BBINOJHEHUS (U3NYECKOIO UCCIIECOBAHUS
WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIINXCS CUTYallMi, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIUX TPYIHOCTEM;
OLIEHUBATh COOTBETCTBUE PE3YyJIbTaTa IIEJIH U YCIOBHSIM.
CTaBUTb ce0s Ha MECTO Jpyroro 4ejloBeKka B XOJA€ CIOpa WIM JUCKYCCHM Ha HAy4HYIO TEMY,
MMOHUMAaTh MOTHUBBL, HAMEPEHHUS U JIOTUKY JIPYroro.
MpU3HABaTh CBOE MMPaBO Ha OLIMOKY MpU peIIeHWH (PU3MYECKUX 3aJad WM B YTBEPXKACHUAX HA
Hay4YHbIC TEMBI U TAKOE K€ IPAaBO APYroro.

INPEJIMETHBIE PE3YJIbTATBI

K xoHiy oOyueHuss B 7 KJiacce NpEIMETHBIC pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

WCIOJb30BaTh MOHATHSA: (U3UYECKUE W XUMHUYECKHE SIBJICHUsS, HAOIIOACHUE, HKCIICPUMEHT, MOJEIb,
THIOTE3a, CIUHMIBI (U3MUECKUX BEJIMYMH, aTOM, MOJICKYyJa, arperaTHble COCTOSIHUS BEIIECTBA
(TBEpmoe, JKMAKOEe, Ta3000pa3HOE), MEXaHWYECKOe JBW)XKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPACKTOPHsI, PaBHOJNCHCTBYIOIIAs Cwil, nedopmanus (ynpyras, IUlacTHYecKasi),
HEBECOMOCTb, COOOIIAOIIMECS COCYIBI,

pasnmuyath sBiieHUs (aud@y3us, TEIIOBOE JBIKCHHE YACTHIl BEIIECTBA, PABHOMEPHOE [BIIKCHHE,
HEpaBHOMEPHOE JIBU)KCHUE, UHEPIHsI, B3aUMOJICHCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3aKPETUIEHHOU
OCBIO BpAIllCHUs, Tepeiadya JaBJICHUs TBEPIBIMU TEJIAMH, JKHUAKOCTSIMH M Ta3aMH, aTMocepHOe
JaBlICHHE, TUIABAHUE TEJ, MPEBpAICHUS MEXaHWYECKOW DHEPruu) IO OINUCAHUI0O HX XapaKTEPHBIX
CBOWCTB U Ha OCHOBE OIIBITOB, JICMOHCTPUPYIOIIHMX JTAHHOE (PU3NUYECKOE SIBIICHHE;

pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (U3UYECKUX SIBICHHH B OKPYXAIOIIEM MHUpPE, B TOM YHCIC
(buznyecKue IBICHUS B MPUPOJIE: TPUMEPHI IBUKEHUS C Pa3IMUHBIMU



CKOPOCTSIMU B KUBOW M HEXUBOU NPHUPOJE, NEHCTBUE CUJIBI TPEHUS B NPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EpHOTO JaBJICHUS Ha XUBOW OpPraHU3M, IJIaBaHWE PbIO, pbIlYard B Telle YEIOBEKa, NMPH 3TOM
NEPEeBOANUTh MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bU3NYECKUX SBICHUN;
ONHCBHIBATh W3YYEHHBIE CBOMCTBAa Tel M (U3WYECKUE SIBICHHS, HCIOJB3YySd (U3NUECKUE BEITHUUHBI
(mMacca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMS, IIYTh, CKOPOCTb, CPETHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA
TSYKECTH, BEC Teja, CUJla TPEHUs, JaBjieHue (TBEPIOTO Tela, XKHUAKOCTH, T'a3a), BHITAIKUBAIOIIAS CHUJIA,
MexaHu4eckas padoTa, MOIIHOCTb, TUIEYO CHJIbI, MOMEHT CHJIbI, KOA(P(GUIMEHT MOJIE3HOTO JEHCTBUSA
MEXaHHU3MOB, KHHETHYECKass W TNOTEHIUaJbHas D3HEPrus), NpPH ONMCAHUM MPABUIBHO TPAKTOBATh
(GU3NYECKUN CMBICIT HCHOJIB3YyEeMBIX BEIUYMH, MX OOO3HAYCHHS W CIWHUIBI (PU3MYECKHX BEIWYHH,
HaXoJUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3UUECKYIO BEIMYMHY C APYTUMHU BEIMYMHAMHU, CTPOUTD
rpadyKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOLECCHI, UCTIONb3Ys MPaBUiia CIOKEHUS CUII
(Boonb onHOM mpsMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUJIO PaBHOBECHs phlyara
(6moKa), «30JI0TOE TIPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS! MEXaHWYECKOW IHEPTUH, MPU STOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY3aKOHA U 3alMChIBATh €70 MAaTEMATUYECKOE BBHIPAKEHUE;
OOBSACHATh (U3WYECKUE SBJIEHMS, IpPOLECChl W CBOICTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTyallull NPAaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa: BbBISABIATh MPUUMHHO-CIEICTBEHHbIE CBSI3H,
CTpOWTh OOBsICHEeHHMEe ®3 1-2 JIOrMYeCKMX IIaroB C OMOpod Ha 1-2 H3y4eHHBIX CBOICTBA
(bu3UYeCKuX SIBJICHUH, (PM3MUECKUX 3aKOHA I 3aKOHOMEPHOCTH;
pemaTh pacy€THble 3amdadn B 1-2 JNeicTBUS, WCHOJNB3YS 3aKOHBI W (OPMYIBI, CBSI3BIBAIOIINE
(u3nyeckre BeJIMUMHBI: Ha OCHOBE aHAIM3a YCIIOBHUS 33JIaul 3allMChIBATbKPATKOE YCIOBHUE, MOICTABISThH
¢busznueckue BeNUYUHBI B (GOpPMYJbl U TMPOBOJIUTH pacu€Thl, HAXOJWUTh CIPABOYHbIE [aHHBIE,
HeoOX0JUMBbIE JUIS pellIeHus 3a/1a4, OLIEHUBAaThPEATUCTUUHOCTD MOTYYEHHON (PM3UYECKON BEIUYMHBL;
pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3NYECKUX METO/IOB, B OMUCAHUU
UCCIIEIOBAaHUS BBLICTATH MPOBEpsSEMOe MPEANosoxKeHne (TUIOoTe3y), pa3indarb U MHTEPIPETUPOBATD
MOJIy4YEHHBIH pe3y/bTaT, HaXOAUTh OUTMOKHUB XO/I€ OTIbITA, Ie1aTh BHIBOJBI 10 €r0 PE3yIbTaTaM;
MIPOBOJUTH OTBITHl MO HAOIIOACHUIO (DU3HUECKUX SBJICHUN WM (PU3NYECKUXCBOUCTB TEN:
(dbopMynupoBaTh MPOBEPSIEMbIE MPEINOJIOKEHUs, cOOUpaTh YCTAHOBKYH3 IMPEIIOKEHHOTO
00opynoBaHus, 3aMUCHIBATH X0 OIBITa U (POPMYIUPOBATH BHIBOBI;BBITIONHATE MPSIMbIE U3MEPEHHUS
paccTosiHus, BpEMEHH, MacChl Teja, 00bEMa, CUIIbI
U TeMIlepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, 3alMCHIBATh MOKA3aHUS
pruOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEUTHOCTH U3MEPEHHIA;
MIPOBOJUTH HCCIEAOBAHNE 3aBUCHMOCTH OJHOW (PM3UYECKOW BETUYHMHBI OT JPYrod C MCHOJIB30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBIXKYIIETOCS



TeJla OT BPEMEHHW [BM)KCHHUS Tella, CHJIbI TPEHUS CKOJILKEHHUS OT Beca Tella, KauyecTBa 0O0pabOTKH
IIOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHWIbl TPEHHS OT IUIOLIAJM CONPUKOCHOBEHHUS TEJ, CHJIBI
YIPYroCTH OT YAJIUHEHUS NIPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOIPYKEHHOM YacTu Teaa U OT
IUIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH T€JIA, OT INIyOMHBI, Ha KOTOPYIO IIOTPY>KEHO TEI0,
YCIIOBHI TUJIAaBaHHWS TeJ, YCJIOBHI paBHOBECHS pblyara W OJOKOB, YY4acTBOBATh B IUIAHUPOBAHUHU
y4eOHOTO HCCIIEIOBaHMs, COOMpPATh YCTAaHOBKY M BBITIOJHSTH W3MEPEHUs, CIEAYS IMPEITI0KECHHOMY
IUTaHy, (UKCHPOBATh pe3yJbTAaThl TOJTYYEHHOW 3aBUCHMOCTH (PU3MUYECKUX BEIUYMH B BHJE
MIPEUIOKEHHBIX TaOMUI] ¥ T'padUKOB, JENaTh BBIBOJBIIO PE3yJIbTaTaM HCCIICAOBAHUS;

MIPOBOJIUTH KOCBEHHBIE N3MEPEHUS (PU3MUECKUX BETUYMH (IUIOTHOCTH BEMIECTBA YKUIKOCTU M TBEPIOTO
Tela, CWJIa TPEHUs CKOJBXEHMsS, JaBJIEHUE BO3/yXa, BbITAIKMBAIOIIAs CHJIA, JACHUCTBYIOLIAs Ha
MOTPYKEHHOE B KHUIKOCTh TeNlo, KOI(D(MUIIMEHT TMOJIE3HOTO JEHCTBHS TMPOCTBIX MEXaHH3MOB), CIIEIYsI
MPEUI0KEHHONW MHCTPYKIIMH: TIPU BBITTOJIHEHUH U3MEPEHHH COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISATH 3HAUCHHE NCKOMOW BEITMYNHBL;

coOroAaTh MpaBuila TEXHUKHU 0€3011aCHOCTH MPH paboTe ¢ 1abopaToOpHBIM 000pYI0BAaHUEM;

YKa3bIBaTh MPUHIIUIIBI IEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, THHAMOMETD,
COO0O0IIaroIIMecs COCY/ b, 0apOMETp, pblyar, MOABMKHBIN U HETIOABM)KHBIN OJI0K, HAKJIIOHHAS TUIOCKOCTb;
XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C OTIOPOH Ha
uX omucaHus (B TOM 4HCIE: MOAINIMITHUKH, YCTPOHCTBO BOJOINPOBOJA, THAPABINYECKAN TIpecc,
MaHOMETp, BBICOTOMEp, MOPLIHEBOM HACOC, apeoMeTp), UCHOJb3ys 3HaHHUS O CBOMCTBaX (PM3MUECKUX
SIBIICHUH U HEOOXOIMMBIC(PH3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANTH TPHUMEpPHl (HAXOAWTh WHPOPMAIMIO O TMpPHUMEpax) MPAKTHYECKOTO HCIOIh30BAHUS
(M3UYECKUX 3HAHWI B TIOBCEAHEBHOMW >XW3HHM JyIa obecrieueHus O€30MacHOCTH TpH OOpalleHHH C
npubopaMu M TEXHUYECKUMM YCTPOMCTBAMH, COXpaHEHUs 370pPOBbS M  COOJIOAEHUS HOPM
9KOJIOTHUYECKOT0 OBEJICHUSI B OKpYXKaroIenCpee;

OCYLIECTBIIATH OTOOpP MCTOYHUKOB HMHpopMmaiuu B IHTepHeTe B COOTBETCTBUHU C 3aJaHHBIM
MIOMCKOBBIM 3aIPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUN M MYTEM CpPaBHEHMS Pa3IM4YHBIX HCTOYHHKOB
BBIJIENIATh HH(POPMALIUIO, KOTOPAs SIBJISAETCS IPOTUBOPEUNBOM UM MOKET ObITh HEIOCTOBEPHOM;
UCIOJb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAY4HO-NOMYJISPHYIO JUTEPATYpPy (PU3HMUECKOTO
COJepXKaHMsA, CIpPaBOYHblE  Marepuanbl, pecypcbl cetu IHTepHer, BiageTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpazoBaHus HH(OPMALMU U3 OJJHOM 3HAKOBOH CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpPAaTKUE INHUCbMEHHbIE M YCTHBIE COOOLIEHHMS Ha OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu GU3NYECKOro CoAepKaHus, B TOM YHCiIe MyOIMYHO



JenaTh KpaTKWE COOOLICHHS O pe3ylbTaTax HPOEKTOB MM YYEOHBIX HCCICAOBAaHUHU, TpPU ITOM
IPaMOTHO HCIIOJIb30BaTh HM3YyYCHHBI NOHATHUHHBIN amnmapar Kypca (HU3UKH, COIPOBOXKAATh
BBICTYIUICHHE NIPE3CHTALUEN;

IpU BBINIOJHEHUH YUYEOHBIX NPOEKTOB M HCCIEAOBAHUN pacupelensTh OOsS3aHHOCTH B TPYHIE B
COOTBETCTBUM C IIOCTABJICHHBIMH 33/la4aMH, CJICIUTH 3a BBINOJHEHUEM IUIAHA JACUCTBUM, aJEKBAaTHO
OLICHUBATh COOCTBEHHBIH BKJIQJA B JCATEIBHOCTh TPYNIBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMO/JICHCTBHE, YUUTHIBAsI MHECHUE OKPYKAIOIIHX.

K koHIiry o0y4yeHus B 8 Kijiacce IpeIMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAKATh
Cc(OPMHUPOBAHHOCTD Yy O0YJAIOIINXCS YMEHUN:

HCII0JIB30BATh MOHATHA: MaCcCa U pa3MEPLI MOJICKYJI, TCTIJIOBOC IBMKCHHUEC aTOMOB UMOJICKYJI, arp€raTHbIC
COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Tesla,HAChIICHHbIN U HEHACHIIIEHHbIN nap,
BJIA)KHOCTb BO3AyXa, TEMIIEpATypa, BHYTPCHHAAOHCPI U, TEIJIOBOU JABUTI'aTECIIb, BHCMCHTapHI)IfI
ANEKTPUYECKUH 3apsifl, dIEKTPUUYECKOEIOJIE, IPOBOJIHUKH U TUIIEKTPUKH, TOCTOSIHHBIA dJIEKTPUIECKUI
TOK, MArHUTHOE TI0JIE;pa3InyaTh SBJICHU (TETUIOBOE pacIIMpeHHe U C)KaTHe, TEIIoNepeiada, TeII0oBOe
PaBHOBECHUE, CMAYHMBAaHUC, KalmWJIISAPHBIC ABJICHHA, UCITIAPCHUC, KOHACHCAIH A, IIJIABJICHUC
KpUCTAITN3aIK (OTBEp/ICBaHNE),  KHIICHHUE, TeIUionepeaada( TeruionpoOBOHOCTh, KOHBEKITUS,
W3IYyYCHHUE), DIEKTPU3AUs TN, B3aNMOACHCTBUE3aPAI0B, IEHCTBHUS JIEKTPUIECKOTO TOKA, KOPOTKOE
3aMBbIKaHHCEC, B3aHMOHeﬁCTBHeMaFHHTOB, HeﬁCTBHe MAariuMTHOI'O IIOJII Ha IMPOBOJHUK C TOKOM,
3JI€KTpOMaFHI/ITHa$II/IH)Iy1(HI/I5I) IO OIMUCAaHUIO UX XapaKTCPHBIX CBOMCTB ¥ Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE W3YYEHHBIX (PU3MUECKHX SIBIEHUH B OKPY)KAIOIIEM MHpPE, B TOM UHCIE
¢dbu3nveckne SBICHHUS B MPHUPOJIE: TOBEPXHOCTHOE HATSDKCHHE M KAaWDIIPHBIC SBICHHUS B NPHPO/IE,
KpUCTaUTBl B Tipupoje, uanydeHne CoJHIA, 3aMep3aHHe BOJOEMOB, MOpPCKHE Opm3bl, 00pa3oBaHHE
POCHI, TyMaHa, WHesl, CHeTa, IIEKTPUIECKHE SBJICHUS B aTMOC(epe, JCKTPUIECTBO KUBBIX OPTraHU3MOB,
MarHuTHOE 1moJie 3eMJIH, Jpeid MOJIIOCOB, POJIb MAarHUTHOTO TOJIS IS )KU3HHM Ha 3emiie, MOJISIPHOE
CHSIHHE, TIPH 9TOM MEPEBOANUTH MPAKTHYECKYIO 3a7ady B YUCOHYIO, BBIICISATH CYIIECTBEHHBIC CBOWCTBA
(mpu3Haku) PU3NYECKUX SBICHUM;

OINKCHIBATh W3YYCHHBIE CBOMCTBA Tel W (DU3MYECKUE SIBICHUS, HUCIOJB3Ys (U3NYECKAE BEITUYHUHBI
(TeMmiepaTypa, BHYTPEHHSISI DHEPrusi, KOJMYECTBO TEIUIOTHI, YJEIbHAS TEIIOEMKOCTh BEIECTBA,
ylenbHas TEIUIOTa IUIABJICHUWS, yAENbHas TeIyloTa MapooOpa3oBaHMs, YACIbHAs TEIJIOTA CrOpaHHs
TOTUTMBA, KO3(D(MOUIIUEHT TOJIE3HOTO JACUCTBUS TEIUIOBON MAIIMHBI, OTHOCHTEIbHAS BIAKHOCTh BO3/IyXa,
ANIEKTPUYECKHIA 3apsil, CHIIAa TOKA, DIICKTPUIECKOE HANPSDKEHUE, COTIPOTUBIICHUE MPOBOAHUKA, YACTHHOE
COIPOTHUBJICHUE BEIIECTBA, pabOoTa M MOIIHOCTh JJIEKTPHUYECKOTO TOKA), NMPHU OMHCAHUH IPABHILHO
TPAaKTOBaTh (PM3UYECKUN CMBICI HCIOJIB3YEMbIX BEIUYMH, OOO3HAYCHUS W EAWHUIBI (U3NICCKUX
BEJIMYUH, HAXOIUTh (OPMYNBI, CBS3BIBAIONIME JAHHYIO (U3UYECKYH) BEIMYUHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTH TPAPHUKH N3YUYCHHBIX 3aBUCUMOCTEH (DPU3NUCCKUX BEITHYHH,



XapaKTepu30BaTh CBOIMCTBA Tel, (PU3NYECKUE SBJICHUS U MPOILECCHI, UCTIONB3Ysl OCHOBHBIC MOJIOKECHHUS
MOJIEKYJISIPHO-KUHETUYECKOH TEOPUM CTPOEHMSI BEILIECTBA, NPUHLMII CYNEPIO3ULIMM ToJel (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsaja,3akoH OMa Juid ydacTka Lenu, 3akoH Jlxoyms—
JleHna, 3aKOH COXpaHEHUs SHEPTHH,IIPH 3TOM JIaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIMChIBATH
€ro MaTeMaTH4ECKOEBbIPAKEHUE;

OOBSICHATH (PU3MYECKHE TPOLECChl W CBOMCTBA TN, B TOM YHCIE M B KOHTEKCTE CHTYalHi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATh IPUYUHHO- CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1—2 JOTMYECKHX IIaroB ¢ OMOpoi Ha |—2M3ydeHHBIX CBOWMCTBA ()M3MUYECKUX SIBICHUH,
(GU3NIECKNUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aa4u B 2-3 JCWCTBUSA, HUCHOJIB3YS 3aKOHBI W (POPMYJBI, CBS3BIBAIOIINE
¢u3nyeckue BEITMYMHBI: HA OCHOBE aHallM3a YCJIOBUS 33/1a4l 3allUCBhIBATh KPATKOE YCJIOBHE, BBISBISTDH
HEJOCTAaTOK JAaHHBIX IS PELIeHUs 3aJaud, BbIOMpaTh 3aKOHbI U (HOpMyIbl, HEOOXOAMMBIE M €€
pelIeHus, MPOBOJAUTh pacdy€Tbl M CpPaBHUBATh IMOJIyYEHHOE 3HadeHHE (U3NYECKON BEIMYMHBI C
W3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPH MOMOLIM (PU3NUYECKUX METOJOB, MCHOJIb3Ys
OTHMCAaHKE MCCIIEI0BaHUs, BbIIETAThH IPOBEPSEMOE MPEOI0KEHNE, OLIEHUBATh MPAaBUIBHOCTD MOPSIIKA
MIPOBEJICHUS UCCIIEIOBAHUS,IENIaTh BBHIBOJIBI;

MPOBOJUTH OMBITBI MO HAOMIOACHUIO (U3MUECKUX SABICHUM WM  (U3MYECKUX CBOMCTB Tel
(KanwIsipHbIE SBJICHMSI, 3aBUCHUMOCTH JaBJIEHUS BO3/AyXa OT €ro o0béMa, TeMmmepaTypbl, CKOPOCTH
Ipoliecca OCThIBAaHMSI M HAarpeBaHus MPH M3JIYYEHHUU OT IIBETa H3JIydarouiei (mormomaromiei)
MTOBEPXHOCTH, CKOpPOCTh UCHapeHus BOJIbl OT TEMIEPATYphl KUJIKOCTU W IJIomIaau eé
MIOBEPXHOCTH, JJEKTpHU3alMs Tl U B3aMMOJAEHCTBHE OHICKTPUYECKUX 3apsiioB, B3auMOJECTBHE
IIOCTOSIHHBIX ~MAarHUTOB, BHM3YyaJM3alldsi MArHUTHBIX IIOJIEH TOCTOSIHHBIX MAarHUTOB, JeHCTBUSA
MarHuTHOTO MOJISi HAa IMPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOICTBA 3JIEKTPOJBUraTENs
IIOCTOSIHHOTO TOKa): (OpPMYJIUpPOBaTH IPOBEPSIEMbIE MPEINON0KEHUs,, COOMpaTh YCTAaHOBKY W3
IIPEUIOKEHHOTO 000PYA0BaHMs, ONMCHIBATH X0/ ONBITA U (POPMYJIUPOBATHBBIBO/IBI;

BBITMIOJIHATh MpPSIMblEe M3MEPEHHs TEMIEpPaTypbl, OTHOCHUTEIBHOM BJIAXKHOCTH BO3JyXa, CHIIBI TOKA,
HaNpsHKEHUs C UCIIO0JIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U JATYMKOB (PU3MUECKUX BEIMUYUH, CPABHUBATh
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOJIIOTHOM MOIPEIIHOCTH;

IIPOBOJIUTH MCCJIEOBAHNE 3aBUCUMOCTH OJHOM (pu3HyecKOl BEJMYMHBI OT APYrOM € HCHOJIb30BAHUEM
OpSIMBIX H3MEPEHUH  (3aBUCHUMOCTb  CONPOTHMBICHMS IMPOBOJHMKA OT €ro JUIMHBI, IUJIOLIAH
MIOTIEPEYHOI0 CEUYEHUS U YAEIbHOIO COIIPOTHBIICHHSI BEILIECTBAIIPOBOIHUKA, CUIIBI TOKA, UAYLIETO Yepes3
IIPOBOJIHUK, OT HANpsDKEHUs Ha NPOBOJHMKE, UCCIEIOBaHME IOCIEIOBATEIBHOIO U IMapajlIeIbHOIO
COEJJMHEHUI! NPOBOJHMKOB): IUIAHMPOBATh MHCCIENOBAHUE, COOMpaTh YCTAaHOBKY M  BBINOJIHSATH
U3MEpEHUs, CIenys



MPEJIOKEHHOMY TUTaHy, (UKCHPOBATh PE3YJIbTAaThl IMOJyYEHHOW 3aBUCHMOCTH B BHUIEC TaOIMUI[ U
Fpa(bI/IKOB, ACJIaTh BBIBOABI IO PE3YJIbTaTaM UCCIICJOBAHMA,

MPOBOJIUTH KOCBEHHbIE U3MEpeHUs (u3ndeckux BenW4yuH (yAenbHas TEMJIOEMKOCTh BEIIECTBA,
COIPOTHUBJIEHUE MPOBOJHUKA, pab0Ta W MOIIHOCTH DJEKTPUUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHUS,
coOuparh SKCICPUMEHTAILHYIO YCTaHOBKY, CJIEAys TPEUIOKCHHOW WHCTPYKIUH, ¥ BBIYUCIATH
3HAa4YCHUC BCIINYNHBI,

COOIIIOIaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MPH paboTe ¢ Tab0paTOPHBIM 000PYIOBAaHHEM;
XapaKTepU30BaTh NPUHLIUIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPON Ha
UX OINUCaHMs (B TOM YHUCIE: CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, aMIIEpMETP,
BOJIbTMCTD, CUETUYUK 3JI€KTpI/I‘~IeCKOI71 OHEPIuu, OSJICKTPOOCBCTUTCIILHLIC HpI/I60pBI, HarpeBaTCJIbHBIC
ANEKTPONPUOOPHI (MMPUMEPHI), DIAEKTPUUECKUE MPEIOXPAHUTEIH, SICKTPOMATHHUT, DIICKTPOIBUTATEIb
MMOCTOSTHHOTO TOKAa), HWCIOJB3ysl 3HAHUS O CBOMCTBAX (U3MYECKUX SBICHUW H HEOOXOJMMBIC
(u3nyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOMCTBA M U3MEpUTENbHbIE NpUOOpPHI MO CXeMaM u
CXEMaTHYHbIM PHUCYHKaM (PKUJIKOCTHBIH TEPMOMETpP, TEPMOC, IMCUXPOMETpP, TUTPOMETP, ABUraTellb
BHYTPEHHETO CTOpaHMs, 3JEKTPOCKOI, pEOCTaT), COCTABISATh CXEMBlI DSJEKTPUYECKUX Iered ¢
MOCJIEIOBATEeIbHBIM M TApAJUICIBHBIM COCTHMHEHHEM JIIEMEHTOB, pa3jindas yCIOBHBbIC O0003HAYECHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIEH;

MPUBOJUTE MpHUMEpPhl (HAXOAUTh HWHGOPMALMIO O MpUMEpPax) MPAKTUYECKOTO UCHOJIb30BaHUS
bu3nvecKnXx 3HAHWKH B TIOBCEIHEBHOM JKM3HU IS oOecredeHus Oe30MacHOCTH IMpU OOpaImeHuH ¢
puOOpPaMHU U TEXHUYECKHMH YCTPOWCTBAMH, COXPAHEHHS 3/I0POBbsI U COOMIOACHHST HOPM 3KOJIOTHIECKOTO
TIOBE/ICHUS B OKPYXKAIOLIEeH Cpene;

OCYLIECTBIIATh MOMCK HH(popManuu (U3NYECKOro coaepkaHuss B VIHTepHere, Ha OCHOBE
UMEIOIIKXCA 3HAHUM M NMyTEM CPAaBHEHUS [OINOJHUTEIbHBIX HMCTOYHMKOB BBIIENIATH HH(OPMALHIO,
KOTOpast SBJIETCS IPOTUBOPEUMBON HWIIM MOXKET ObITh HEJOCTOBEPHOM;

UCIOJb30BaTh IPU BBHIMOJHEHUHM Y4YEOHBIX 3aJaHUN HAy4YHO-NOMYJISPHYIO JUTEPATYpPy (PU3HMUECKOTO
COJepXKaHMsA, CIpaBOYHbIE MaTepuanbl, pecypcel cetn VHTepHer, BiageTb NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpazoBaHus HH(OPMALMU U3 OJJHON 3HAKOBOH CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBbIE NUCbMEHHbIE M KpaTKHWE YCTHbIE cOOOIlIeHus, 00o0mas uHdopManuio u3
HECKOJIBKUX UCTOYHHMKOB (PU3MUYECKOIO COJIEpKAaHUsA, B TOM YHCIE IYOIMYHO MPEACTaBIATh Pe3yIbTaThl
IIPOEKTHON WJIM HCCIIEOBATENILCKOM JEATeNbHOCTH, MPU 3TOM I'PaMOTHO HCIOJIb30BaTh HM3Y4EHHBIN
NOHATUIHHBIN anmnapat Kypca (pu3MKH, CONPOBOXKIATh BBICTYIIJICHUE IPE3EHTALIEH;

IIPY BBINOJHEHUN Y4YEOHBIX IPOEKTOB U HCCIEAOBAaHUM (U3NYECKUX IIPOLECCOB paclpeiensTh
00513aHHOCTH B IPYIIE€ B COOTBETCTBUU C MOCTABJICHHBIMH 33JjayaMH, CIECIUTh 32 BBIIOJIHEHUEM IlIaHa
NeUCTBUI U KOPPEKTUPOBATh €0, aJleKBaTHO OLIEHWBAaTh COOCTBEHHBIHN BKJIAJA B IEATEIbHOCTh I'PYIIIHI,
BBICTpanBaTh KOMMYHMKATHBHOE B3aMMO/ICHCTBHE, IPOSIBIISAS TOTOBHOCTh pa3peiaTh KOH(PIUKTHL.



K xoHmy oOyueHuss B 9 kjiacce IpeIMETHBIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD Yy OOYJAIOIIUXCSA YMEHUM:

WCIOJb30BaTh MOHATHS: CHCTEMa OTCUéTa, MaTepualibHAs TOYKAa, TPACKTOPHUSA, OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBIKEHUs, aedopmanus (ympyras, IUIaCTHYECKas), TPEHHE, LEHTPOCTPEMHTEIBHOE
YCKOpPEHHE, HEBECOMOCTh U TEPETPY3KH, IEHTP TSHKECTH, a0CONMIOTHO TBEPJOE TEJO, LIEHTP TSHKECTH
TBEPIOTO TeJa, PaBHOBECHE, MEXaHMUYECKHE KOJICOAHWs W BOJHBI, 3BYK, MH(PAa3BYK U YIBTPA3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja YJIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBl HCIIyCKaHWS W TOTJIOIIEHUs, anbda-, Oera- W TramMMa-u3IydeHHs, H30TOIbI, sAepHAas
SHEPTeTHKA;

pa3nuyath sBICHHA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE IBIDKEHHE, PAaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBIDKEHHE, CBOOOJHOE TaJeHHe TeJl, PAaBHOMEPHOE [BW)KEHHE MO OKPYKHOCTH,
B3aMMOJICHCTBHE TEJ, pPEaKTUBHOE [BM)KCHHE, KoJieOaTenpHOE JBIDKCHHE (3aTyxXalmue |
BBIHYXJICHHbIE KOJeOaHusl), PE30HAHC, BOJHOBOE JBIKEHUE, OTPAXKEHUE 3BYKa, MPAMOJIMHEHHOE
pacrpocTpaHeHue, OTpaKEHHUEN TIPEIOMIICHHE CBETA, ITOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE
0eroro cBeTa B CHEKTP M CIIOKEHHE CIIEKTPAIBHBIX I[[BETOB, JWCIEpPCHS CBETa, E€CTECTBEHHAs
pPalMoaKTUBHOCTh, BOBHUKHOBEHNE JTMHEWYATOTO CIIEKTPA M3ITYUEHHS) TI0 OMHCAHUIO WX XapaKTEPHBIX
CBOWCTB ¥ Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PH3UIECKOE SIBIICHHE;

pacro3HaBaTh TPOSIBIICHHE W3YYCHHBIX (U3NYECKHX SIBJICHHH B OKpYKAlOIIeM MHUpE (B TOM YHCIEe
¢dbu3nveckne SBICHUS B TPHUPOJE: TPHUIMBBI W OTJIHBBI, NBIDKeHHE TUIaHeT COJHEYHOW CHCTEMBI,
pPEaKTHBHOE [BM)KCHHE JKUBBIX OPTaHM3MOB, BOCHPHUSTHE 3BYKOB >KHBOTHBIMH, 3EMJIETPSICEHUE,
CeliCMUYeCKre BOJIHBI, I[yHAMH, DXO, I[BETa TeJ, ONTHYECKUE SIBJICHHS B IPHPOJE, OMOJIOTHUYECKOE
NecTBHE  BUIUMOTO,  ylIbTPa(UOJETOBOTO W  PEHTICHOBCKOTO  M3JIY4YE€HUH, €CTEeCTBEHHBIM
paavoaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAKTHUBHOE W3Iy4Y€HHUE MPUPOTHBIX MHUHEPAJIOB,
NeCTBHE paIMOAaKTUBHBIX M3JIYYeHUH Ha OPraHu3M 4eJOBeKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO
3a/1auy B y4eOHYIO, BBIICIATH CYIIIECTBEHHbBIE CBOMCTBA (MMPU3HAKHN) (PU3MUECKUX SBIICHU;

OTHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (U3NYECKHE SIBIICHUS, HCIONb3YS (PU3NYECKUE BEIUUMHBI
(cpenHsis 1 MTHOBEHHAsl CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBU)KEHUH, YCKOpPEHHUE, MepeMellleHue,
MyTh, YIJIOBas CKOPOCTb, CHUJIa TPEHUS, CHUJIa YOPYTOCTH, CHJIa TSDKECTH, YCKOpEHHE CBOOOJHOTO
MaJieHusl, BEC Tella, UMIYNbC TeJla, UMITYJIbC CHIIbI, MEXaHU4YeCcKasi paboTa U MOIIHOCTh, TOTEHIIUAIbHAS
SHEprusi Teia, MOAHSITOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CXKATOW MPYKUHBI,
KMHETHUYeCKasi SHEPTHUsl, MOoJIHAsg MeXaHu4ecKasl SHEeprus, IepUoJ U 4acToTa KojeOaHuM, UIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTejb MPEJIOMIICHUS CPEelbl), MPH OMUCAHUU
MPaBWJIBHO TPAKTOBaTh (DU3HUECKUN CMBICI HUCHOJIB3YEMbIX BEIWYMH, OOO03HAYEHUS M EIUHHIIBI
(bu3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMU
BEITUYMHAMHU, CTPOUTH rpaduKu N3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;



XapaKTepu30BaTh CBOICTBA Tel, (U3UUECKUE SIBICHHS M MPOIECCHI, MCIOJIB3YS 3aKOH COXpPaHEHUS
SHEPTUH, 3aKOH BCEMHPHOTO TSTOTEHUS, MPUHIMII CYNEPHO3UIMHU CUJ, HNPUHIMI OTHOCHUTEIBHOCTH
lanunes, 3akonsl Hpl0TOHA, 3aKOH COXpAaHEHHS UMITYINIbCA, 3aKOHBI OTPAKEHUSI U MPEJIOMIICHUS CBETA,
3aKOHBI COXPAaHEHHS 3apsI0BOIO M MAacCOBOTO YHCEN MpPH SACPHBIX PEaKIHsX, MPU 3TOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aIUCHIBATH €T0 MAaTEMATUIECKOE BHIPAKCHNE;

OOBSICHATH (PU3MYECKHE TPOLECChl W CBOWCTBA TEJI, B TOM 4YHCIE W B KOHTEKCTE€ CHUTYyalHi
MIPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABISATh NPUYHMHHO- CIICJACTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne U3 2—3 JOTMYECKHX IIaroB ¢ ONMOpoi Ha 2—3M3y4EHHBIX CBOMCTBA ()M3UUYECKUX SIBICHUH,
($U3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a1aud (OTMHpAIOIIMEcs Ha CUCTeMY W3 2—3 ypaBHEHMH), HMCIOJB3ys 3aKOHBI U
(dbopmyInbl, cBs3BIBAlONIME (U3NUECKHME BEIUYMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 3a/laud 3alHChIBATh
KpaTKoe yCIIOBHUE, BBISBIIATH HEOCTAIOIINE MM M30BITOYHBIE JaHHBIE, BRIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXO/JMMBIC JUISI PEHICHHUs, MPOBOJUTH pACU€Thl M OIEHHWBATH PEATHCTUYHOCTH MOJIYYEHHOTO
3Ha4YCeHUsT PU3NIECKOMBEITHINHBL;

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PEIINTh IPU MOMOIIN (PH3MYECKUX METO/IOB, MCIIONB3YS
OTIMCaHHE MCCIIEIOBAHMS, BBIJIEISATH MIPOBEPSIEMOE MPENIOI0KEHHE, OTICHUBATh PABIIIBHOCTD MOPSIKA
MIPOBEICHUS UCCIIEIOBAHUS, ACTIATh BEIBOJIBI, HHTEPIIPETUPOBAThH PE3YIbTaThl HAOIIOICHUI U OTIBITOB;
MIPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3UYECKUX SBJICHUN WM (PU3MYECKUX CBOWCTB Tesl (M3ydeHHE
BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHWs OJHEPIWH, 3aBHUCHMOCTH TepHOJa KoJeOaHH
MPYKUHHOTO MasiTHAKA OT MAacChl TPy3a U KECTKOCTUIIPYKUHBI U HE3aBUCHUMOCTD OT aMIUTATY/Ibl MaJIbIX
KoJieOaHui, IPSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETA, pa3ioKEHUE OeJoro cBeTa B CHEKTpP, U3ydeHHE
CBOWCTB M300pa)K€HUS B TUIOCKOM 3€pKajie U CBOMCTB M300pa)KEHHUS MpeaMeTa B cOOMparoliei JTuH3e,
HaOJI0/IEHUE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIyUYEHHUs): CAMOCTOSATEIbHOCOOUPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpPYAOBaHUS, OIMUCHIBATH XOJ[ OIbITA M €r0 PE3yNbTaThl, (OPMYIHPOBATH
BBIBOJIbI;

MPOBOJUTH TPU HEOOXOAMMOCTH CEpHUIO0 TMPSAMBIX HM3MEPEHUN, OINpeAensis CpeaHee 3HaueHHe
n3MepseMoil BeMunHbI ((DOKYCHOE paccTosiHue coOMparoiiel JMH3bI), 000CHOBBIBATH BHIOOP criocoba
U3MepeHus (M3MEepUTEILHOTO Iprbdopa);

MIPOBOJUTH UCCIIEOBAHNUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH C MCIOIb30BAaHUEM IPSMBIX U3MEPEHUIA
(3aBUCHMOCTD IyTHU OT BPEMEHU MPU PABHOYCKOPEHHOM JBMKEHHH 0€3 HaYaJIbHON CKOpPOCTHU, MEepHoa
KoJeOaHuil MaTeMaTHYeCKOTO MAasTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH yIJla OTPaKEHHS CBETa OT
yria najeHuss ¥ yrjia MpeoMJICHUs OT Yrjia MaJieHus1): MJIaHUPOBaTh UCCIIEI0BAaHUE, CAMOCTOSITENILHO
coOuparh YCTaHOBKY, (UKCHPOBATh PE3yJabTaThl MOJYYEHHON 3aBUCUMOCTU (PU3UYECKUX BEIUYUH B
BUJIe TaOIHI] ¥ TPadUKOB, J1€1aTh BHIBOJBI 110 pPe3yIbTaTaM HCCIIEIOBAHUS;



MIPOBOJIUTH KOCBEHHBIC M3MEpEHHs (PU3NUECKUX BEIMUYUH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tejia MpH
PaBHOYCKOPEHHOM JBHKCHHH, YCKOPEHUE CBOOOIHOTO MAJCHUS, KECTKOCTh MPYXUHBI, K03(pduimeHt
TPEHHUS CKOJIBKCHMS, MEXaHudeckas paboTa M MOIINHOCTh, YacTOTa W NEepuoJ KoJeOaHMit
MaTEeMaTHUYECKOI0 U MPYKUHHOTO MasiTHUKOB,ONITHYECKAsl CUjIa COOMPAIOIIEH JIMH3bI, paAHOaKTUBHBIN
($oH): TUTAHUPOBATH U3MEPEHHS, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY M BBITIOJHSTH U3MEPEHHUS,
clieys IpeUI0KEHHOW MHCTPYKIMH, BHIYMCIISATh 3HAUEHUE BEJIMYMHBI U AaHAIU3UPOBATH MOJIyYE€HHBIE
pe3yJbTaThI C YYETOM 3aJJaHHOW MMOTPEITHOCTH U3MEPEHUN;

COOIIIOIaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MPH padoTe ¢ Tab0paTOPHBIM 000PYIOBAaHHEM;
pa3nuyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3UUECKUX MOJENICi: MaTepruaibHas TO4Ka, aOCOIIOTHO
TBEPAOE TEJIO, TOYEYHBIM HCTOYHUK CBETa, Jy4, TOHKas JMH3a, IJAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTO SJIpa;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3Y4EHHBIX MPHUOOPOB U TEXHHUYECKHX YCTPOUCTB C OMOPO Ha
UX ONnucaHus (B TOM 4HWCIE: CHUIOMETP, JaTYUKU IOJIOXKEHMs, PACCTOSHUS U YCKOPEHMsI, paKera,
9XO0JIOT, OYKH, MEPUCKOI, (oToamnmapaT, ONTUYECKHE CBETOBOJbL,  CHEKTPOCKOTI, JO3UMETD,
kamepa  Buibcona), HCHONB3ys  3HAHUSA O CBOMCTBAX (PM3UUYECKHUX SIBICHUN M HEOOXOJMMBIE
¢duznyeckne 3aKkOHOMEPHOCTH;

WCTIOJIH30BATh CXEMBI H CXEMaTHYHBIC PUCYHKH M3YYEHHBIX TEXHHYECKHX YCTPONCTB, H3MEPHUTEIHHBIX
prUOOPOB U TEXHOJOTUYECKUX MPOIIECCOB MPHU PEIICHUH y4eOHO-IIPAKTUUECKUX 3a]lady, ONTHYECKHE
CXEMbl JJIsi TOCTPOEHUS H300paKEHUIB MIIOCKOM 3€pKaJie M coOMparoleil JTHH3e;

MPUBOANTH TpUMEPHl (HAXOAWTh HMH(POPMAIMIO O TpUMepax) NPAKTUIECKOTO HCIIOJIB30BAHMUS
¢bu3nyecKkux 3HaHUN B IMOBCEAHEBHOM JXKM3HM A obecrieueHUs 0€30MacHOCTH MpU OOpalieHuu ¢
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXpPAHEHHsI 370pPOBbS U COOJIOACHHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKpYKatolencpene;

OCYILIECTBIISITh MOUCK HHGpopManuu (U3NUECKOro cojaepkaHus B VIHTepHeTe, CcaMOCTOATEIbHO
dbopMynupys TOUCKOBBIM 3alpoc, HAXOAUTh IIYTH OIpPEAeieHHs] JIOCTOBEPHOCTH MOJYyYEHHOU
nH(OpMAaLIMK HA OCHOBE UMEIOIIMXCS 3HAaHUHN U IOTIOJHUTENbHBIX HCTOYHUKOB;

HCIO0JIb30BATh IMPH BBIMOJHEHUU YYEOHBIX 3aJlaHUN HAyYHO-MOMYJISAPHYIO JIUTEPATypy (HPU3HUECKOro
COJIep)KaHHus, CIpPaBOYHBIE MaTepuainbl, pecypchl cetu VHTepHeT, BiaaeTh NpuéMamu
KOHCIIEKTHPOBAHUA TE€KCTa, peoOpazoBaHusi HHGOPMAIIMU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKUX
HUCTOYHUKOB (DU3UYECKOTO COJAEpKAHMS, MYOIMYHO MPEICTaBJIATh PE3YyIbTaThl MPOEKTHON WU
UCCIIEIOBATEIILCKOM JeSITeIbHOCTH, NMPU 3TOM IPaMOTHO HCIOJIb30BaTh H3YYEHHBIM MOHITHIHBIN
anmapar HM3y4yaeMoro pasjena (U3HKH M COMPOBOXKIATh BBICTYIUICHHE MpE3eHTaluell ¢ yudéTom
0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.

TemaTu4eckoe MJIAHNPOBAHHE 7 KJIACC

No HaumeHnoBaHue pa3nenoB Bcero B Tom ugucie:
4acoB
JlaboparopHbie KontponbHbie
paboThI paloTHI
1 | Pa3zgen 1.0usuka u e€ poib B IO3HAHUU 4 1 i
OKpY’Karolero Mupa
2 Pasnean 2.1lepBoHavanbHble CBEECHUS O 6 1 i

CTPOCHHHU BCIICCTBA.

3 Pasznen 3.B3aumonelictBue Tei. 21 6 2




4 | Pazgen 4./]aBneHue TBEpAbIX TEN, )KUIKOCTEN o5 5 5
Y Ta30B.
5 | Pa3nen 5.PaboTa. MomHOCTh. DHEPrHUsL. 12 2 1
HTroro 68 12 5
TemaTuuyeckoe MiIaHupoBaHue 8 Kjacc
Ne HanmenoBanue paznenos Bcero B ToMm uucne:
4acoB
Jlaboparopusie | KoHTposibHBIE
paboThI paboThI
1 | Pa3gen 1.TeruoBblie siBICHMUS. 22 3 2
2 | Pa3nen 2. DnekTpuvecKue sIBICHUSI. 28 6 2
3 | Pazgen 3. DIeKTpOMArHUTHBIC SIBJICHUSI. 6 - 1
4 | Pa3nea 4. CBETOBBIC SIBICHUSI. 12 1 1
Hroro 68 10 6
TemaTuveckoe MIaHMpoOBaHue 9 KJace
Ne HaumenoBanue pasienon Bcero B Towm uucie:
4acoB
Jlaboparopusie | KoHTposbHBIC
paboThHI paboThI
1 Pa3nen 1. 3akoHBI B3aUMOJEUCTBUS U 35 5 1
JBUKCHUS Tel.
2 Pa3znen 2. Mexannueckue KoyueOaHus u 15 1 1
BOJIHBI. 3BYK.
3 Pa3znen 3.21ekTpoMarHuTHOE MOJIE. 25 2 1
4 Paznea 4.CtpoeHue aToma U aTOMHOTO sijipa. 21 3 1
S | Pasgen 5. Urorosoe nosropenue (6 4acos) 1 - -
6 | Pa3gen 6. Ctpoenue u 3Bomtonus BeeneHHoi 5 i
(6 gacoB)
Hroro 102 8 4
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BAKO, 2013.
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[Tepwrmkuna. M.: JIpoda, 2014.
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Cucrema 3aganuii. [Tocobue mst yaurens / [log pen.
A.I'. AcmonoBa. M.: IIpocsemenue, 2010.
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