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ConeprkaHue IporpaMMBbl HalpaBJIeHO Ha GOPMHUPOBAHNE ECTECTBEHHOHAYIHOMH
TPaMOTHOCTH YYAIlUXCsl ¥ OpTaHU3alMI0 M3ydeHUs! (QU3UKH Ha JIesTeIbHOCTHOM
OCHOBE. B Hel YUUTBIBAIOTCS BO3MOYKHOCTHU peaMera
B peammsaumun TpedboBanmii PI'OC OOO Kk MmIaHUPYeMbIM JMYHOCTHBIM M
METalnpe/IMETHBIM pe3ylibTaTaM OOy4eHHs, a TaKKe MEKIpPEIMETHBIE CBS3H
€CTECTBEHHOHAYYHBIX Y4YeOHBIX IPEMETOB HA YPOBHE OCHOBHOIO OOILIETO
00pa3oBaHusL.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA
«DPU3UKA»

Kypc dusuku — cucremo0o0pa3yroniuii s eCTECTBEHHOHAYYHBIX Y4eOHBIX
MIPEZIMETOB, IIOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIECCOB U
SIBIICHUM, W3Yy4aeMbIX XUMHEH, OWOJIOTHEH, acCTpOHOMHEH U  (HU3UIESCKOM
reorpagueii. Du3zuka — 3T0 NPeIMET, KOTOPHIN HE TOJILKO BHOCUT OCHOBHOM BKJIa]l
B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, HO M IPEJOCTaBisieT Haubolee sCHbIe
0o0pasipl NMPUMEHEHUs] HAYYHOrO METOJa TMO3HAHWS, T.e. Crocoda IONydeHUs
JIOCTOBEPHBIX 3HaHWi1 0 Mupe. Hakonen, ¢puznka — 3To npeaMeT, KOTOPbIil HAp Iy
C JIpYTUMH €CTECTBEHHOHAyJYHBIMHM MpeAMETaMH IOIDKEH IaTh IIKOJbHHKAM
npelncTaBieHue 00 YBIEKATENbHOCTH HAYYHOTO KCCIEOBAaHUSI W PaJoCTH
CaMOCTOSTENIFHOTO OTKPBITHS HOBOT'O 3HAHUSL.

OnmHa u3 raBHBIX 337a4 (pu3mueckoro oOpa3oBaHMs B CTPYKType OOLIEro
00pa3oBaHusi COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON TI'DaMOTHOCTH U
HHTEpeca K Hayke y OCHOBHOM MacChl OOYUYaIOLIMXCs, KOTOPHIE B JaJIbHEHIIIEM
OyIyT 3aHATHl B CaMbIX pa3HO oOpa3HbIX cdepax aestenbHocTH. Ho He MeHee
BAXXKHOM 3ajadell SIBJISIETCS BBISBJIEHUE M IIOAIOTOBKA TaJaHTJIMBBIX MOJOABIX
JIOfIeH A7l MPOJOIDKEHUsl 0o0pa3oBaHWsi W JajibHeiined npodeccHoHaNbHON
JICATEILHOCTH B 00JIACTU €CTECTBEHHOHAYYHBIX HCCIEIOBAHUI M CO3JJAHUHM HOBBIX
TexHonoruit.  COrllacHO  INPUHATOMY B MEXKIYHAPOAHOM  COOOILECTBE
orpezienenuo, «EcrecTBeHHOHaYYHAsi TPAMOTHOCTh — 3TO CHOCOOHOCTD YellOBEKa
3aHUMAaTh AaKTHBHYIO TPa)XXTaHCKYIO TIO3UIIMIO 110 OOIIECTBEHHO 3HAYMMBIM
BOIIpOCaM, CBSA3aHHBIM C €CTECTBEHHBIMHM HayKaMH, M €ro TIOTOBHOCTbH
HMHTEPECOBATHCSl €CTECTBEHHOHAYYHBIMU HAeAMHU. HaydHO IpaMOTHBIN 4YelOBEK
CTpEMHUTCS YJacTBOBaTh B AapryMEHTHPOBAHHOM OOCYXICHHH MpoOIeM,
OTHOCSIINXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSM, 4TO TpedyeT OT Hero
CIEYIOIIMX KOMIIETEHTHOCTEM:

Hay4YHO 0OBSICHATH SBJICHHA,

OILICHUBATh U IIOHUMAaTh 0COOEHHOCTHU Hay4YHOI'O NUCCII€AOBAaHUs,
HUHTEPINPETUPOBATH JAHHBIC W UCIIOJIB30BATh HAYYHBIC JOKA3aTEIIbCTBA I
TIOJTYYC€HHS BBIBOJOB.

Wzydyenne ¢u3ukn cHOCOOHO BHECTH peMIAIOMMi BKIag B (HOPMHpOBAHHE
€CTECTBEHHOHAYYHOH I'PaMOTHOCTH 00YYaIOIINXCSI.
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HEJIN U3YUEHUA YYEBHOI'O IPEAMETA «DU3UKA»

Hemn wsydeHus ¢GU3MKHM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
ompezenensl B Konmenimm mnpenopaBaHus ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTeNnbHBIX oOpraHm3anusix Poccumiickoit ®epepanmy, peannzyronmx
OCHOBHBIE 00IIe00pa3oBaTENbHBIE MPOTPaMMBI, YTBEPXKIEHHOW —pelleHHEM
Komnernn Munucrepctsa npocsenienus Poccuiickoit @enepanuu, npoTokon ot 3
nekadpst 2019 . Ne [TK-4BH.

Henn nzyuenuns Gpuznku:

e npuoOpeTeHHne UHTEepeca U CTPEMIICHHS 00YyJaIOMINXCsl K HAYYHOMY
W3YYEHUIO TMPUPOJBI, Pa3BUTHE HMX MHTEIJICKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTENH;

®  pa3BHTHE NPECTABICHUI O HAYYHOM METO/IE ITO3HAHMS 1 (hOPMHUPOBaHKE
HCCIIEIOBATEIHCKOrO OTHOIIEHUS K OKPYXKAIOLIUM SIBIICHHSIM;

e  (hopMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK Pe3yJbTaTa N3yYeHUs] OCHOB
CTpOEHHUSI MaTepuH U QyHAaMEHTAILHBIX 3aKOHOB (DH3HUKH;

e  (hopMHpOBaHHUE NPENCTABICHUI O PONTU (PU3KKH JUIsl PA3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIl;

e  pa3BHTHE MPECTABICHUI 0 BO3MOXHBIX chepax Oymymiel mpodhecCHoHATBHOM
JIeATENLHOCTH, CBSI3aHHOM C (PM3HMKOI, MOATOTOBKA K AJIbHEHIIIEMY 00y4YEeHHIO
B TOM HaIlPaBJICHUH.

JocTixkeHne 3TUX Leleld Ha ypOBHE OCHOBHOI'O OOMIEro oOpa3oBaHMA
obecrieunBaeTcs pelieHneM CIeIYIONHX 3aay:

e  npuoOpeTeHNe 3HAHUN O JUCKPETHOM CTPOSHHH BELIECTBA, O MEXaHMYECKHX,
TETUIOBBIX, HJIEKTPUUECKUX, MAaTHUTHBIX U KBAaHTOBBIX SIBJICHUAX;

®  npuoOpeTeHHe YMEHUI OMUCHIBATH U OOBSCHATH (PU3NUECKHE SBICHHS C
HCIIONB30BAaHNUEM TIOJYYSHHBIX 3HAHHH;

®  OCBOEHHME METOAOB PELICHUS NPOCTENIINX pacyETHBIX 3a/1a4 C UC-
MOJIB30BaHUEM (PH3UYECKUX MOJIETIeH, TBOPUSCKUX M MPAKTHUKO-
OPHEHTHPOBAHHBIX 3a]1a4;

e  pa3BHUTHE YMEHHUI HaOIONATh IPUPOIHBIE SBICHUS Y BBIIOIHATH OITBITHL,
nabopaTopHBIe PadOTHl M AKCIIEPUMEHTAIBHBIE HCCIIEOBAHUS C
UCIIONB30BAaHUEM U3MEPUTEIILHBIX IPHOOPOB;

e OCBOGHHE IMPUEMOB pabOTHI ¢ HHPOpMaNHeH GU3MIECKOro COAePIKAHN,
BKJIFOYasi HHPOPMALIHIO O COBPEMEHHBIX JOCTIKECHHAX (PH3UKH; aHAIH3 U
KPUTHYECKOE OLICHUBAaHHE HH(OpMALHH;

®  3HAKOMCTBO CO chepaMu IPOPECCHOHATBEHOM ACSTEIFHOCTH, CBI3aHHBIMU C
(HU3HKOH, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMHU Ha JOCTIDKCHHSX
(U3MIECKON HAYKH.

MECTO YUEBHOTI'O IIPEJIMETA «®U31UKA» B YHEBHOM



[IJIAHE

B cootBerctBrn ¢ @I'OC OO0 duznka sBisieTcs: 00s3aTeIbHBIM IPEIMETOM Ha
YpOBHE OCHOBHOTO 001Iero oopa3zoBanus. JlaHHasi mporpaMma IpeaycMaTpUBacT
n3ydeHnue (pU3UKHM Ha 6a30BOM ypoBHE B 00bEMe 238 1 3a Tpu roga o0ydeHwus 1o 2
4 B HEZIEeNMIO B 7 M § Kjlaccax M 10 3 4 B Hezelnto B 9 kiacce.

COJEP/KAHUE YYEBHOT' O TIPEJIMETA

7 KJIACC

Paznen 1. ®usnka u eé poJib B NO3HAHUM OKPY’KAIOLIEro Mupa

®dusnka — Hayka 0 Mpupoe, u3ydaer (PU3NUecKHe SBJICHUS: MEXaHUUYECKHUE,
TEIJIOBBIE, JJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

Ousnveckre BeauuyuHBL. V3Mepenne ¢u3MUeckux BenMUYMH. Du3MUecKne
nipubopsl. [lorpenrHocTs M3MepeHuin. MexyHapoHas CHCTEMa eIMHUII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAYKH M3Yy4aloT Npupony. EcrecTBeHHO-
HAayYYHBI METOJ TO3HaHWs: HaOJloJIeHHe, IIOCTAaHOBKA HAYYHOTO BOIMpOCa,
BBIJIBIDKEHUE THIIOTE3, OSKCIEPHUMEHT II0 TPOBEPKE TIHIOTe3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3MYECKUX SBJICHHH C TOMOIIBIO MOJEIEH.

JdemoncTpauuun

1. MexaHuueckue, TeIIOBBIE, JEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHMS.

2. ®usnueckue NpuOOPHI M HpoleAypa HPSMBIX M3MEPEHHI aHAJIOrOBBIM H
IU(POBBIM IPUOOPOM.

JladopaTopHble pa6oThl U ONBITHI

1. Ompenenenue LeHbI ACICHUS IKAIbl M3MEPUTENBHOT0 MpHOOpa.

2. I3mepenue paccTosHuUil.

3. U3mepenue 00bEMa KHUIKOCTH U TBEPIOTO TENA.

4. OmpeneneHue pa3MepOB MaJIbIX TEI.

5. 3mepenue TemnepaTypbl IPH IIOMOLIH KUIKOCTHOTO TEPMOMETPA U JaTUHKa
TeMIIepaTyphl.

6. IlpoBeneHue wuccienoBaHUs MO MPOBEPKE TMIIOTE3BI: JNABHOCTH ITOJIETA
IIapHKa, MyIIEHHOT0 TOPU30HTAIIBLHO, TEM OOIbIIIE, YeM OOJIbIIE BBICOTA ITyCKa.

Paznen 2. IlepBoHaya/ibHbIe CBeICHHSI 0 CTPOCHMH BellecTBa

Crpoenne BemecTBa: aTOMbl M MOJEKYHbl, HUX pa3Mmepsl. OmBbITH,
JIOKa3bIBAIOIINE JHUCKPETHOE CTpoeHHe BemecTBa. OIBITHI, OKa3bIBAOIINE
JMCKPETHOE CTPOEHHE BEIIECTBA.

HBmwkenne dyactur BemiecTBa. CBA3p CKOPOCTH IBWMIKGHHSI YacTHI] C
TemnepaTypoil. bpoyHOBckoe nBmkenume, muddysms. BzammoneicTBue wacTHil
BEIIIECTBA: NPUTSHKEHNE U OTTAIKHBAHHE.

ArperaTHble COCTOSIHMS BEILUECTBA: CTPOCHUE Ta30B, >KMIKOCTEM WU TBEPIBIX
(KpUCTaINTMYIECKUX) Tel. B3amMOCBS3p MEXIy CBOMCTBAMM BELIECTB B PAa3HBIX
arperaTHpIX COCTOSHHUSIX M MX aTOMHOMOJEKYISIPHBIM cTpoeHneM. OcobeHHOCTH
arperaTtHpIX COCTOSHUHM BOJBI. B3anMMOCBSA3b MEXAy CBOWCTBAaMHM BEIECTB B
pPa3HBIX arperaTHBIX COCTOSHUSIX WM HMX AaTOMHOMOJICKYJISIDHBIM CTPOCHHEM.
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OcoOeHHOCTH arperaTHBIX COCTOSHUH BOAbl. OCOOEHHOCTH arperaTHbhIX COCTOS-
HUHN BOJBI.

JeMoHcTpanuu

1. HaGmoieHne OpOYHOBCKOTO JBHIKEHHS.

2. Ha6monenue muddysun.

3. HaGmoenne sBneHnil, 00bsACHAIOMMXCS IPUTSHKEHUEM HITH OTTaJIKHBaHUEM
YaCTHI[ BELIECTB.

JlabopaTopHblie pa6oThl U ONBITHI

1. OueHka muaMeTrpa aToMa METOIOM PSIOB (C UCIIONIb30BaHUEM (poTorpaduii).

2. OIBITHI IO HAOJTIOACHHUIO TEIUTOBOT'O PACIIIUPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHHIO ACHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSDKEHHSI.

Pasznen 3. /IBukeHue M B3aMMOJAEHCTBHH

MexaHuueckoe JBIDKEHHE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBHXKEHHE.
Ckopoctb. CpeaHsisi CKOPOCTh TIPH HEPAaBHOMEPHOM JBW)KeHHMH. Pacuér mytu u
BpeMeHH JIBIKeHUs. PaBHOMepHOe W HepaBHOMepHOe JBHkeHHe. CKOpOCTb.
Cpenusisi CKOpOCTh HPU HEPABHOMEPHOM JBIXEHHU. Pacuér myTu M BpeMeHH
JBVKCHUS.

SlBnenne wHepnuu. 3akoH WHepUUW. BzanMopelicTBUe TeNl Kak MPUYMHA
U3MEHEHUs] CKOPOCTH [BIDKEHHs] Tel. Macca Kak Mepa WHEPTHOCTH TeJa.
[TnotHoCTh BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYN B E€IWHHIIE
00BbEMa BelllecTBa.

Cuita Kak XapakTepHCTHKa B3auMoieicTBus Ten. Cuiia ynpyrocTu u 3akoH ['yka.
W3mepenune CUITbI C TOMOIIBIO THHAMOMETPA. SIBICHUE TATOTEHHS U CHIIA TSYKECTH.
Cua tsoxectd Ha npyrux miaHetax (MC). Bec tena. Heecomocts. CrioxkeHue cuil,
HaIpaBJICHHBIX [0 OHOU NpsiMoii. PaBHOAeHcTBYIOMmIast cui. Cuna Tperus. Tpexne
CKOJIBXKEHHUS U TpeHHUe Mokos. Tpenue B npupoae u trexuuke (MC).

JdemoncTpanun

1. HaGmroieHre MeXaHU4eCKOro ABHKECHUsI Tela.

2. I3mepeHne cKopoCTH NPSMOIHHEHHOTO ABHKCHHUS.

3. HabmioyieHue SIBJICHUSI MHEPLIUU.

4. HaGmiofieHre M3MEHEeHUs! CKOPOCTH TIPH B3aMMOJICHCTBUH Tell.

5. CpaBHEHHE MacC 10 B3aNMOJACHCTBHIO TEIL.

6. CnoxeHue CHII, HAIPaBJICHHBIX M0 OJHOM MPSIMOH.

JladopaTopHble padoThl U ONBITHI

1. Omnpenmenenue  CKOpPOCTH  PaBHOMEPHOTO  OBIDKEHHS  (MIapuka B
KHUIKOCTH, MOJAEITH SJIEKTPUIECKOr0 aBTOMOOHJIS | T. II.).

2. Omnpexpenenue cpemHel CKOPOCTH CKONBXEHHsS OpycKa WM IIapuKa II0
HAKJIOHHOH IJTIOCKOCTH.

3. OnpenesneHue MIOTHOCTH TBEPIOTO TeMa.

4. OmubITBl, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh pACTHKCHHS (IeopMariim)
MIPYKAHBI OT PUIOKEHHON CHIIBI.

5. OnBITH, JEMOHCTPUPYIOMINE 3aBUCHMOCTE CHIIBI TPEHUS CKOIIBXKEHHS OT Beca
TeJNla ¥ XapaKTepa CONpPUKACaIOMINXCsl IIOBEPXHOCTEH.

Pa3nen 4. JlaBneHue TBEPABIX TeJl, ;KHIKOCTE 1 ra3oB



Hapnenune. CriocoObl YMEHBIIECHHSI W YBEJIMUCHHS JaBieHHs. [laBieHue rasa.
3aBUCHMOCTh IaBJIEHUsI Ta3a OT 00BEMa, TemmepaTypsl. [lepemada naBneHus
TBEPABIMH TENaMH, JKUIKOCTAMU M ra3zamu. 3akoH [lackams. ITHeBmaTHueckue
MAaIIMHbL. 3aBUCUMOCTh JIABJIEHHS JKUAKOCTH OT TyOmHbI. ['mapocratmdeckuit
napazgokc. Coobmiaronuecs: cocysl. [ uapaBinyecKkie MEXaHU3MBI.

Atmocdepa 3emuin M armocdepHoe naBieHue. [IpUYMHBI CyIIEeCTBOBaHUS
Bo3aymHOW 000m0uku 3emud. Ombit Toppuuernin. M3mepenue atMochepHOro
JaBJICHUS. 3aBUCHMOCTh aTMOC()EepHOI0 AaBJICHUSI OT BBICOTHI HaJl YyPOBHEM MOPSI.
[Tpubops! w1 u3MepeHust aTMOC(EepHOTo TaBICHHUS.

JlelicTBUE KMIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teno. BelTankuparomas
(apxumenora) cua. 3akoH Apxumena. [InaBanue ten. Bozmyxomnasanue.

JeMoHcTpanuu

1. 3aBHCHMOCTH JTaBJIEHUS raza OT TEMIEPaTypHI.

2. Ilepenaua naBieHUs )KUAKOCTHIO U Ta30M.

3. Cooburaronuecs: cocy/sl.

4. T'unpaBauuecKuii mpecc.

5. IposiBneHue necTBrst aTMOC(HEPHOT0 JaBICHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tela U
IJIOTHOCTH KHJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CHJIBI BECY BBITECHEHHOM JKUIKOCTH.

8. YcnoBue miaBaHus TeN: IJIaBaHUE WIM MOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHHS INIOTHOCTEH Tena U )KUAKOCTH.

JlabopaTopHble padoThl U ONBITHI

1. UccnenoBanne 3aBUCUMOCTH Beca Tejla B Boe OT 00bEMa MOrpyXEHHOW B
AKHUJKOCTb YaCTH TeJa.

2. OmpeneneHre BBITAIKUBAIONICH CHIIBL, EHCTBYIOIIEH Ha TENO, MOTrPYXEHHOE
B KMIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAIKHBAIOLIEH CHIIBI, JEUCTBYIOIIEH HA TENO B
XKHUIKOCTH, OT Macchl Tela.

4. OnbIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  BBITAJIKUBAIOLIEH  CHIIBI,
JICUCTBYIOLIEH Ha TENO B JKUAKOCTH, OT 00BEMa MOrpyKEHHON B MKHUKOCTh YacTH
TeNa ¥ OT IIOTHOCTH KHUAKOCTH.

5. KoHCcTpynpoBaHue apeoMeTpa Wi KOHCTPYHUPOBAHHUE JOAKH U ONIPEACICHHE
e€ rpy30I0AbEMHOCTH.

Pa3naen 5. PaboTa 1 MOIIHOCTD. JHEpPrus

Mexanmnueckas pabora. MOIIHOCTB.

IIpocTele MeXaHW3MBI: pbIYar, OJOK, HAKIOHHAs IUIOCKOCTh. IIpaBmio
paBHOBecHs pbluara. [IpuMeHeHne mnpaBWiIa paBHOBECHS pbldara K OJIOKY.
«3omotoe mpasmino» Mexanuku. KI1J] mpocTeix MexaHn3MoB. [IpocTbie MeXaHU3MEBI
B OBITY M TEXHUKE.

Mexanndeckass dHeprusa. KuHeTndeckass W TMOTEHIMANbHAas OSHEPTHA.
[IpeBpamienre oqHOTO BUAa MEXaHUUECKON SHEPTHH B JIPYroi. 3aKOH COXpaHEHUS
SHEPTHH B MEXAHUKE.

JeMoHcTpanuu

[Tpumeps! MPOCTHIX MEXaHU3MOB



JlabopaTopHbie padOThI M ONBITHI

1. OnpeneneHre pabOTHI CHIIBI TPEHUS IIPH PABHOMEPHOM JBIDKEHHUH Tella IO
TOPU30HTAJILHOMN MOBEPXHOCTH.

2. UccnenoBanue ycioBHiA paBHOBECHUS phluara.

3. M3mepenue KII/I HaKIIOHHOM MJTOCKOCTH.

4. N3ydyeHue 3aKOHA COXpaHEHHS MEXaHUUECKON YHEPTUH.

8 KJIACC

Paznen 1. TenioBble siBJIeHUS

Mogenu TBEPIOro, JKUIAKONO M Ta3000pa3HOr0 COCTOSHUN BEHICCTBA.
Kpucrammuueckue u amopdubie Tena. OObsICHEHHE CBOMCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJN HA OCHOBE TMOJIOKEHUHA MOJICKYISIPHO-KHHETHICCKOH TCOPHH.
CMaumnBaHUE U KaTWUIIPHBIC SIBJICHUS. TeIIOBOE PaCIIMPEHUE U CKATHE.

Temneparypa. CBs3p TeMIepaTypsl CO CKOPOCTBIO TEILIOBOTO JIBHIKCHHUS
YaCTHII.

Buytpennsis  oHepruss  CriocoObl  W3MEHEHHsT BHYTPEHHEH  DHEPTHH:
Terionepenaya u COBEpIIICHHE paboThIL. Busr TETUIONepeIayu:
TCHJ’IOHpOBO}IHOCTB, KOHBCKIIUA, I/ISJ'ly'{eHI/Ie.

KonuuecTBOo TemmoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemmooOMeH u
TEII0BOE paBHOBECHE. YpaBHeHue TEIJIOBOT'O baaHca.
[lmaBneHrie W OTBepleBaHHE KPHCTAIUIMYSCKHX BEIIECTB. YAeNbHAs TEIyIoTa
riaBjienus. [lapooOpazoBanne u konpeHcanus. Hcnapenwe (MC). Kunenwe.
VYaenbHasi TemsioTa napooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATYpbhl KHUIEHUS OT
aTMoc(epHoro nasieHus. BiaxHocTh BO3ayxa.

OHeprus TOIUIMBA. Y IeNbHAS TEIIOTa CrOPaHUs.

[puHnuner pabotsl TemoBbix jurateneil. KIIJ TemmoBoro aBuratens.
TensoBble nBUTATENN U 3amuTa okpyxaromeit cpeas! (MC). 3akoH coxpaHeHHS U
MIpeBpaIleHus YHEPTUHU B TEIUIOBBIX mporieccax (MC).

JdemoncTpanuu

1. Habmonenue OpOyHOBCKOTO IBWDKEHUS

2. Habmonenue nuddysuu

3. Habaromenve sSBJICHUH CMauMBaHUSA U KAMMIUISIPHBIX SBICHUHA

4. HabmogeHnue TEIIOBOrO pacInpeHust Tel

5. 3MeHeHue naBieHUS Ta3a MPH W3MEHEHWH O0bEMa M HArpeBaHUH WM
OXJIAXKICHUH

6. IlpaBuia u3MepeHus TeMIEpaTypbl

7. Bunel Teruionepenauu

8. OxuraXkaeHue mpu COBEPIICHUN PaOOTHI

9. HarpeBanue nipu coBepiieHIH pabOTHI BHEITHUME CHIIAMHU

10. CpaBHeHHE TETIOEMKOCTEH pa3TUIHBIX BEIIECTB

11. HaGnronenne KumneHus

12 .HaGmrogeHne MoCcTOSHCTBA TEMIIEPATYPHI IIPH TUIABICHUN

13. Monenu TEIIOBBIX ABUTATEIEH



JlabopaTopHblie pa6oThl U ONBITHI

1. OnbITHI IO OOHAPY)KEHHIO AEHCTBUS CHIT MOJIEKYJISIPHOTO MIPUTSDKEHHS

2. OnBITHI 1O BHIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHON COJIM WIIM caxapa

3. OnbITel 1O HaONIONEHHIO TEIUIOBOTO PACUIMPEHHs Ta30B, XHIKOCTEH M
TBEPABIX TEI

4. OrmpeneneHne AaBjieHus BO3IyXa B OJIOHE IITIPHUIIA

5. OMBITHI, IEMOHCTPUPYIOITHE 3aBUCHMOCTh JTABJICHUS BO3IIyXa OT €ro 00béMa
Y HarpeBaHUsI WIIN OXJIAXKICHUS

6. IIpoBepka ruIoTe3b! JMHEHHON 3aBHCUMOCTH JITHHBI CTOJIONKA JKUIIKOCTH B
TEPMOMETPUIECKON TPYOKE OT TEMIIePaTyphl

7. HaOnroneHue uW3MeHEHUS] BHYTPEHHEH OHEPrUM Teia B pe3yjibTare
TerIonepeaud U padoThl BHEITHUX CHII

8. HccrenoBanue sBJICHNS TEMI000MEHa IIPH CMEIMBAHUH XOJOAHON U ropstuei
BOJIBI

9. Onpenenenne KOIMYECTBA TETUIOTHI, TOTYYEHHOI'O BOJIOW MPH TEIIIOO0MEHE
C Harp€TbiM METAJUITMIYCCKUM IUJINHIAPOM

10. Onpenenenue ynenbHON TETTOEMKOCTH BEIIECTBA

11. VccnenoBanue mporecca UCIiapeHus

12. OnpeneneHue OTHOCUTENBHON BJIAXKHOCTH BO3yXa

13. Onpenenenuve yaenbHON TEIUIOTHI TIABJICHUS JIbJIa

Paznen 2. 3J'leKTpl(l‘leCKHe U MAarouTHbIC SIBJICHUSA

Onextpuzanust Ten. JIBa poma 3neKTpuUYecKuxX 3apsnoB. BzaumopeiicTBue
3apsoKeHHBIX  Ted. 3akoH KynoHa (3aBHCHMOCTh CHJIBI  B3aUMOJACHCTBHSA
3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB M PACCTOSIHUSL MEXKTY TEJIaMu).

Onextpuueckoe mone. HampsxEHHOCTH 3nekTpudeckoro moms. [IpuHImn
CYTIEPIIO3UIINH AIIEKTPUIECKUX IMOJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsaoB. DJIEMEHTApHBIA 3IEKTPUUECKUN 3aps.
Crpoenne aroma. IIpoBOOHMKM W  JOUINEKTPUKH. 3aKOH  COXpaHEHHA
JIEKTPUUECKOTr 0 3apsa.

OJeKTpudecKUid TOK. YCIOBUS CYIIECTBOBAaHMSA 3JEKTPUYECKOrO TOKA.
Hcrounuku IIOCTOSIHHOT' O TOKaA. HerctBust 3IEKTPUIECKOTO
TOKa (TEIUIOBOE, XMMHYECKOE, MATHUTHOE). DJNEKTPHUYECKHII TOK B KUIKOCTSIX U
rasax.

Onektpuueckass memb. Cmma  Toka.  DJEKTPHUYECKOE — HATPSDKEHHE.
CompoTruBieHre TPOBOAHMUKA. Y IENFHOE COIPOTHBICHHE BemecTBa. 3akoH Oma
s ydactka uenu. [locrmemoBarensHOE W MapayieNbHOE  COSAMHEHHE
TIPOBO/THUKOB.

PaGota u MOmHOCTH 3ieKTpuYeckoro Toka. 3akoH Jxoyms— JleHma.
DNeKTpUYeCcKUe MeMr U MOTPEOUTENN FIEKTPHIECKON SHeprun B ObITY. KopoTkoe
3aMBIKaHHE.

IMoctostHnble  MarHWTHL.  B3anmopeiicTBHE  MOCTOSHHBIX ~ MAarHHUTOB.
MarnuTHOe 1one. MaruutHoe mose 3eMiId U ero 3Ha4eHHe Ui KU3HU Ha 3emIle.
Ompir  Opcrema. MaranTHOoe 1oNe€  3JIEKTpUYecKoro Toka. Ilpumenenue

10



JIEKTPOMAarHUTOB B TeXHUKE. [lefiCTBHE MarHUTHOT'O ITOJISl HAa IIPOBOHUK C TOKOM.
ONeKTpOABUTaTeNb IMOCTOSHHOIO TOKa. Mcmonp3oBaHHME 3IEKTpOJABUTATENEH B
TEXHUYECKHUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Omnbitel @apanes. SIBneHue snekTpoMarHuTHOM MHAykuuu. [IpaBuno Jlenna.
DJeKTporeHeparop. CriocoObl  TONydYeHHsT  DJCKTPUYECKOW  DHEprum.
DJEeKTpOCTaHIUK Ha BO30OHOBIISIEMBIX HCTOUHHKAX YHEPTHH.

JeMoHcTpanuu

N~ wWNE

9.
10
11

12.
13.
14.
15.
16.
17.

18

19.

20
21
22
23
24

DJeKTpu3aIus Teln
JIBa pojia 3JeKTpUYECKUX 3apsIOB U B3aUMOJICHCTBHE 3apsKEHHBIX TEl
VYeTpoicTBO U AHCTBHE DIIEKTPOCKOTIA
DNeKTPOCTaTUYECKask WHIYKIIHS
3aKOH COXpaHEeHUsI DTEKTPUUECKUX 3apsII0B
ITpoBOAHUKY U TUIIEKTPUKU
MonenupoBaHue CUIOBBIX JIUHUHN SJIEKTPUUECKOTO MO
HMcTOUYHMKM MOCTOSIHHOI'O TOKA
JlefcTBUS 371EKTPUUYECKOTO TOKA
. DJIEKTPUYECKUI TOK B KHUIKOCTH
. I"a30BBlii paspsn
N3mepeHue cuibl Toka aMIepMeTpoM
W3Mepenue 3MeKTpUYecKOro HampsDKEHHST BOIBTMETPOM
Peoctar n Marasus conpoTuBIIEHUN
BzanmojeicTBre NOCTOSHHBIX MarHUTOB
MogenupoBaHre HEBO3MOXKHOCTH Pa3ieiIeHUs IOII0COB MarHuTa
MozenupoBaHue MAarHUTHBIX TOJIEH TOCTOSHHBIX MAarHUTOB
. OmbIT Opcrena
MarsuTHOe 1ojie TOKa. DJIEKTPOMAarHuT
. [leficTBe MarHuTHOrO NOJIs1 HA NPOBOJHUK C TOKOM
ONEeKTPOABUTATENb TIOCTOSHHOTO TOKA
. UccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON HHAYKIIUH
. OnbiTel Dapanes
. 3aBHCHMOCTh HANpAaBICHHUS WHAYKIIMOHHOTO TOKAa OT YCIOBUH

BO3HHUKHOBCHUA

25

. DIeKTporeHepaTop MOCTOSHHOIO TOKa

JlaGopaTopHble padoThl M ONBITHI

1.
2.
3.

4,
5.

€ro

OnpITel 10 HAONIONEHWIO DJCKTPU3AIMHM Tel WHAYKIMEH H TpH
COTIPHKOCHOBEHUH
UccnenoBanne MeHCTBUS AIEKTPUUYECKOTO IIONII HA TPOBOTHUKH U
TDIICKTPUKH

COopka u mpoBepka padOTHI IMEKTPUIECKON e TTOCTOSTHHOTO TOKa
W3mepenue u perynmpoBaHne CHIIBI TOKa
W3mepenue u perynupoBaHue HaNpsHKEHUS



6. VccnemoBanne 3aBHCHMOCTH CHJIBI TOKA, HIYIIErO 4epe3 pe3HCTop, OT
COIPOTHUBIICHHS PE3UCTOPA W HATIPSDKEHHS HAa PE3UCTOpE

7. OrBITH, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD JJIEKTPHUYECKOTO COTPOTHBIICHUS
MIPOBO/IHHMKA OT €0 JUTHHBI, IUIONIA/IH ITONIEPEYHOr0 CEUCHHSI K MaTepHraa

8. TIlpoBepka mpaBuWia CIOKEHUS HANPSHKEHUH NPU TOCIEI0BATEIEHOM
COE/IMHEHUH JIBYX PE3UCTOPOB

9. [TIlpoBepka mpaBmna sl CWJIBI TOKa IIPU TNapauIeNbHOM COEJINHEHUU
pe3UCTOpOB

10. Onpenenenne paboOTHI JIEKTPUIECKOTO TOKA, WAYIIEr0 Yepe3 pe3rucTop

11. Onpenenenne MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIICISIEMON Ha pe3UCTOpe

12. UccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, MAYIIEr0 4epe3 JIaMIOYKy, OT
HAaIpsDKeHUs! Ha Hel

13. Onpenenenue KIIJI narpeBatens

14. UccnenoBaHue MarHUTHOTO B3aMMOJIEUCTBHUS TIOCTOSIHHBIX MarHUTOB

15. Vi3yueHne MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB TIPH MX 00beINHEHUN
U pa3geNneHuun

16. UccnenoBanue NeiCTBHS JEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbITHI, JEeMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOAEHCTBUS KaTYILIKH
C TOKOM U MarHuta OT CUJIbI TOKa W HaIIpaBJICHUS TOKa B KaTyIIIKE

18. VI3ydyeHue neiicTBUS MarHUTHOTO IOJIS1 HA IIPOBOJHUK C TOKOM

19. KonctpynpoBanue M u3ydeHHEe paOOThl AJIEKTPOJBUTATEIS

20. Usmepenune KI1J] anekrponBUraTenbHOM yCTaHOBKH

21. OmbeITBl TO WCCIEIOBAHUIO SIBICHHUS 3JIEKTPOMArHUTHOW HHIYKIIHMU:
HCccleJ0BaHNE U3MEHEHUH 3HAaUEHMs M HalpaBIICHUs WHIYKIIHOHHOTO TOKA.

9 KJIACC

Paszgen 1. MexanuuecKue siBJeHHUS

Mexannueckoe BmkeHHe. MartepuanbHas Touka. CuctemMa  OTCU€Ta.
OTHOCHUTENBHOCTh MEXAHHUYECKOTO JBIDKEHMs. PaBHOMEpHOE NpsIMOMUHEHHOE
nBikeHue. HepaBHOMepHOe NpsiMONUHENHOE ABHkeHue. CpenHsisi 1 MTHOBEHHAs
CKOPOCTB Teja NPU HEPaBHOMEPHOM JBHKEHHU.

Yckoperne. PaBHOyckOpeHHOe TMpsMonuHeHOoe aBrkeHne. CBoOomHOe
nagerne. OnbTel ["ammes.

PaBHOMepHOE NBIKEHHE IO OKpYKHOCTH. llepmon m dacrora oOparneHwHs.
JIuneitHas u yriaosast ckopocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBriii 3axkoH Hprotona. Bropoii 3akon HeroTona. Tperuii 3akoH HproToHa.
[TpyHOMT Cyneprno3nIMy CHIL.

Cuma ympyrocru. 3akoH ['yka. Crina TpeHUs: chila TPEHHs CKOJbXKEHHS, CHiia
TPEHHS TIOKOS, APYTUE BUABI TPEHHS.

Cura TSDKECTH WM 3aKOH BCEMHPHOI'O TSTOTEHHS. Y CKOpPEHHE CBOOOTHOTO
magenus. Jlpmwkenne turaHer Bokpyr Comama (MC). IlepBas kocMmdeckas
CKOpOCTh. HeBecOMOCTh M IEpPETpy3KH.

PaBHOBecne marepmanbHOW TOUkH. AOcomoTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TeNA C 3aKPEIUIEHHOM OChbIO BpameHusi. MoMeHT cuibl. LleHTp TshkecTu.
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WNmnynsc Tena. M3meHenne ummynbca. VMmynbe cuibl. 3aKOH COXpaHEHHS
ummynbca. PeaktusHoe nemkenne (MC).

Mexanunueckas pabora ¥ MOIIHOCTE. PaboTa cit TSKECTH, yIIpyrocTH, TPEHUS
CBs3p sHeprun M pabotbl [loTeHumanbHast SHEprUs Tena, IOJHATOTO Hal
TIOBEPXHOCTHIO 3eMiTH. [loTeHIInanpHast SHepTus CKaToi npyxuHel. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPTHH. 3aKOH COXPAaHEHUs MeXaHHYEeCKOH
SHEPTHH.

JeMoHcTpanuu

1. HaGmiopeHne MeXaHHMYECKOTO ABWKEHHS Tela OTHOCHTEIBHO Pa3HBIX Tel
orcuéra

2. CpaBHeHHE TIyTe W TPAEKTOPUH MABWKEHHUS OJHOTO W TOrO JKE€ Teja
OTHOCHTEIIFHO Pa3HBIX TeJ OTCUETa

3. M3mepeHne ckOpoCTH U YCKOPEHHUS IPSIMOJIMHEHHOTO ABHKEHUS

4. VccnenoBaHue TPH3HAKOB PaBHOYCKOPEHHOTO JIBIKEHUS

5. HaOxnronenue nBrKeHUs Tela 1Mo OKPYKHOCTH

6. HalOmroieHne MEXaHUYECKUX SIBJICHUH, MPOUCXOMSAIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBMKEHUH OTHOCHUTEIBHO
kabuHera pu3uku

7. 3aBHCHUMOCTb YCKOPEHHS Tella OT Macchl Tella U ACHCTBYIOLIEH Ha HEro CHUIIbI

8. HaOnronenue paBeHCTBa CUII IPU B3aUMOJICHCTBUH TE

9. M3meHeHue Beca Tela MPH YCKOPEHHOM JIBU)KEHUU

10.ITepenaya ummynbca Ipu B3aUMOACUCTBHU TeJ

11.IIpeoOpazoBanusi SHEPTUK NPU B3aUMOACHCTBUH TEI

12.CoxpaHeHne UMIyJIbca IIPU HEYTIPYTOM B3aUMOACHCTBHH

13.CoxpaneHre UMIYIIbCa MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH

14.HabnroieHne peakTUBHOTO JABHYKCHUS

15.CoxpaneHre MeXaHH4YECKOW SHEPTUH TPHU CBOOOTHOM MaICHUN

16. CoxpaHeHre MEXaHUIECKON PHEPTUH MPH IABIDKEHUM Tela IMOJ IeiicTBHeM
TIPYXHUHBI

JlabopaTopHble pa6oThl U ONBITHI

1. KoncTpympoBaHue TpakTa Uil pa3sTOHa WM JaJIbHEHIIET0 pPaBHOMEPHOTO
JBIDKCHUS IIIAPHUKA WU TENSKKU

2. OmpezeneHue cpenHedl CKOPOCTH CKOJBKEHHS OpycKa WIM IBHIKEHHSA
IapyKa 0 HaKJIOHHOW IJIOCKOCTH

3. OmpeneneHre yCKOpEHHS Tela NPH PaBHOYCKOPEHHOM MABWKCHUH 10
HAKJIOHHOH IJIOCKOCTH

4. MHccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HavaJlbHOH CKOPOCTH

5. IlpoBepka rumoTessl: €CiIU IPH PABHOYCKOPEHHOM ABHKEHNH 0€3 HadambHOH
CKOPOCTH TIyTH OTHOCATCA KaK P HEYETHBIX UHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHH OJUHAKOBBI

6. MHccrnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHUJIBI
HOPMAaJIBHOTO JIaBJICHHS

7. Omnpenenenne ko3 uIeHTa TPEHNS CKOIBKEHHS

8. Ompenenenne xECTKOCTH MPYKUHBI



9. Omnpenenenne paboOTHI CHIIBI TPEHUS IIPH PABHOMEPHOM JBIKEHUH TENa 110
TOPU30HTAJILHOM MOBEPXHOCTH

10.0Onpenenenne pabOTHl  CHJIBI  yOPYrOoCTH TIpH  TOABEME Tpy3a C
WCIIOJIb30BAaHUEM HEMO/IBI)KHOTO M TIO/IBI)KHOT'O OJIOKOB

11.13y4yeHue 3aKkoHa COXpaHEHUS SHEPTHU

Paszgen 2. MexaHnuecKHe KoJe0aHNsI ¥ BOJTHBI

Koneb6arensHoe npmkeHne. OCHOBHBIC XapaKTEPUCTHKHA KOJICOAHMIA: TIEPHO,
YacToTa, aMIUINTyaa. MaTeMaTHYeCKUil M PYXUHHBIA MasTHUKH. [IpeBpainenue
SHEPrMM TpH  KO0JeOaTelbHOM  JIBMKCHHUH. 3aryxarompye — KojeOaHws.
Beinyxnennele  koneOanusi. Pesonanc. Mexanudyeckue BonHBL.  CBoiicTBa
MeXaHW4YecKHX BOJH. [Ipo nonpHBIE M ToOIepedHble BONHBL JIIMHA BOJHBI U
CKOpOCTh €€ pacnpocTpaHeHHs. MexaHWYecKkre BOJHBI B TBEPIAOM TeJe,
cetficmuyeckue BoaHbI (MC).

3Byk. I'pomkocTh 3Byka W BbIcoTa TOHa. OTpaxkeHue 3Byka. MH(pasByk u
YIABTPA3BYK.

JdemoncTpauuun

1. HaGmionenue koneGaHWil Tenm TOA JEHCTBUEM CHIIBI TSDKECTH W CHIIBI
YOPYrOCTH

2. Habmronenue koneOaHuii rpy3a Ha HUTU U HA TIPY)KHUHE

3. HabmoieHre BBIHYX/ICHHBIX KOJIEOaHHIi U pe30HaHca

4. PacpoctpaHeHHe MPOIOILHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH)

5. HabmoieHre 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOThI

6. AKyCTHUECKHUIl pe30HaHC

JlabopaTopHble padoThl U ONBITHI

1. Ompenenenue 4acTOTHl ¥ NEpUOAA KOIeOaHN MAaTeMaTHYECKOr0 MasiTHUKA

2. Ompenenenye 4acTOTHl U NIEpHoa KoneOaHHi PY)KHHHOI'O MasTHUKA

3. HccnenoBaHue 3aBHCHMOCTH IIepHOIa KONeOaHMH MOABEIIEHHOTO K HHUTH
rpy3a OT JUIMHBI HUTH

4. UccnenoBaHue 3aBUCUMOCTH IIepHOa KOneOaHNH MPY)KHHHOTO MasTHUKA OT
Macchel Ipysa

5. IlpoBepka HE3aBUCHMOCTH TEpPHOAa KOJIEOaHW Tpy3a, MOABEMICHHOTO K
HHUTH, OT MacChl Tpy3a

6. OTBITH, IEMOHCTPUPYIOIINE 3aBHCUMOCTD TIEpHoa KOIeOaHIH P YKUHHOT O
MasITHUKA OT MACCHI IPy3a U KECTKOCTH MPYKUHBI

7. 3aMepenue yCKOpeHUs: CBOOOTHOTO MaJCHUS

Pazpnen 3. DjileKTpOMarHuTHOE MoJie U 3JJeKTPOMATHUTHbIE BOJIHbI

DONeKTpOMarHuTHOE  Moje.  OJJEeKTpOMarHuTHble  BomHBL. — CBoiicTBa
9NIeKTpoMarHuTHeIX BoONH Illkana 3ieKkTpoMarHWTHBIX BONH. Mcnonbp3oBanue
3JIEKTPOMArHUTHBIX BOJH JUISl COTOBOH CBSI3H.

OnexkTpoMarHuTHas npupoaa cBera. CKOpocTh cBeTa. BOJHOBBIE CBOWCTBa
cBerTa.

JeMoHcTpanuu
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1. CBolicTBa AJIEKTPOMATHUTHBIX BOIH

2. BorHOBBIE CBOMCTBA CBETa

JlabopaTopHblie pa60Thl U ONBITHI

1. M3ydeHue CBOMCTB DIICKTPOMATHHUTHBIX BOJNH C IMOMOIIBI0 MOOHIHHOTO
TenedoHa

Pazgen 4. CBeTOBBIE AABJICHHS

JlyaeBas mozens cera. McTounuku ceera. [IpsMonuHeliHoe pacipocTpaHeHHe
cBera. 3atmenust Connua u Jlynsl. Otpaxenue cBeta. [lnockoe 3epkano. 3akoH
OTpa)keHHs CBETA.

[Ipenomienne cBera. 3akoH TpelomiieHus cBera. [lomHoe BHyTpeHHee
oTpakeHHe cBeTa. VIcnonp3oBaHWE TIOMHOIO BHYTPEHHEro OTPakeHHS B
OINITHYECKUX CBETOBO/IAX.

Jlunza. Xon nyueii B nuH3e. OnTudeckas cucteMa Qoroanmapara, MUKPOCKOIa
n rteneckona (MC). I'ma3 kak onruueckas cucremMa. biIHM30pyKoCTh |
JIaTTIbHO30PKOCTb.

Paznoxenne Oemoro cBera B coekrp. Onbitel  HbtoTona. Cnoxenue
CHEKTpaJbHBIX BETOB. Jlucnepcust cBera.

JdemoncTpauuun
IIpsiMonuHEHOE pacpOCTPaHEHUE CBETA.

OtpaxeHne cBera.

[Nonyuenune n300pakeHuii B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaJiax.
IIpenomnenue ceera.

Onruueckuit cBETOBO/,.

Xop Jyueii B coOuparoleii JuH3e.

Xon aydel B pacceuBaroLleH JIUH3E.

[Monyuenune n300paXkeHMii C TOMOIIBIO JIUH3.

9. Tlpunnumn neiicTBus GoToanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10.Mogens riasa.

11.PaznoxeHnue Oenoro cBera B CHEKTD.

12.TTonmy4eHue Oenoro cBera MpH CIOKESHUH CBETa Pa3HBIX [[BETOB.

JladopaTopHble padoThl U ONBITHI

1. HccnenoBanne 3aBUCHMOCTH yIWla OTPaXKEHHS CBETOBOTO JIyda OT yria
TIaIeHNI.

2. VI3ydeHne XapakTepUCTHK N300pakKeHHs IPEIMETA B IIIOCKOM 3€pKalle.

3. HccnenoBanne 3aBUCHMOCTH yria NPEIOMIICHHUSI CBETOBOTO JIyda OT yria
TIa/ICHNS HA TPAHUIIE «BO3TyX—CTEKIION.

4. TTomy4ueHne m300pakeHUH ¢ IOMOIIBIO COOMPAIOIICH JTIH3BI

5. Omnpenenenue (HOKYCHOTO PAacCTOSHUS W ONTHYECKON CHIIBI cO Omparoriei
JIUH3HL.

6. OIBITHI TIO Pa3NIOKEHUIO OEIOTO CBETa B CIIEKTP.

7. OneITBl IO BOCHPHUSITUIO I[BETA NPEIMETOB IPHU HX HAONIOACHWM depe3
L[BETOBbIE (DMIIBTPHI.

N~ WNE

Pa3zgen 5. KBanToBble siBjIeHHS



Omnpitel Pesepdopna u mranerapHas Monenb aroma. Mopnens aroma bopa.
Hcnyckanue u mormnorieHue ceera aroMoM. KBanTel. JInHeiaTele CIIEKTPHI.

PagnoaktuBHOCTH. Anb(ha, 6eTa n raMman3inydeHus. CTpoeHHe aTOMHOTO siIpa.
Hyxnonnast Mmonens aroMHoro sipa. M30Torsl.

PannoaxtuBHbIE peBpamenus. [lepros momypacmana aTOMHBIX SIAED.

SnepHple peakimu. 3aKOHBI COXPAaHEHHS! 3apsA0BOTO M MacCOBOTO YHCEIN.
OHeprusi CBSI3U aTOMHBIX sijiep. CBsi3p Macchl W 3HEpruu. Peakuun cuHTE3a U
nenenus saep. Mcrounnku saepruu Conana u 38E31 (MC).

SnepHas oSHepreruka. JIeWCTBUS pPagMOAKTUBHBIX W3JIYYCHUH Ha IKUBBIE
opranuzmsl (MC).

JeMoHcTpanuu

1. CexTpbl U3Ty4eHUs U TIOTJIONICHHUS.

2. CriekTpbl pa3IyHbIX Ia30B.

3. CnexTp BoOpoaa.

4. HaGmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuérunka HOHM3UPYIOIUX U3TydCHUH.

6. Peructparys n3mydeHus: IPUPOTHBIX MUHEPAIOB U MIPOAYK TOB.

JlabopaTopHblie pa6oThl U ONBITHI

1. HabmrozieHye CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB M3Iy4eHHUS.

2. UccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUH YACTHUIIBI 10 TOP MO3HOMY ITYTH
(o ¢ororpadusim).

3. 3mepenue paguoakTHBHOrO (oHa.

IloBTOPHTEIHHO-006001A01IMIT MOAYJIb

IToBTOPHUTETEHO-0000MIAIONIMI MOAY/Ib IPEIHA3HAYCH ISl CHCTEMATH3AIMH 1
00001IeHNS TIPEAMETHOIO COACPIKAHUS U OIbITa ASSITEIBHOCTH, IIPUOOPETEHHOTO
OpH U3YYCHHH BCEro Kypca (M3MKH, a TakkKe sl MOArotoBKH K OCHOBHOMY
rOCYIapCTBEHHOMY 2K3aMeHY N0 (GH3UKe sl 00yYaromuXCsl, BHIOPABIIHUX 3TOT
y4eOHBII peMeT.

Ilpy W3y4eHHH AAHHOTO MOIYJS PEaIU3yIOTCS M CHCTEMAaTH3HUPYIOTCS BHIIBI
JeSITETBHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUMBACTCS AOCTIKCHHE IPSIMETHBIX U
METAlpPEMETHBIX ~ IUIAHUPYEMBIX  PE3ylbTaroB  oOydeHus, (HopMupyeTcs
€CTECTBCHHO-HAYYHAs TPAMOTHOCTD: OCBOCHHE HAYYHBIX METOHOB HCCIICIOBAHUS
SIBIICHUN TPHPOAbI M TEXHUKH, OBJAICHHEC YMCHHSMH OOBSCHATH (PH3UUECKUE
SIBIICHUSI, TPHUMCHSSA IIONYYCHHBIC 3HAHWS, peIlaTh 3aqadd, B TOM YHCIE
KAYeCTBEHHbIE U IKCIICPUMEHTAJIbHBIE.

IprHOUTHATIBHO NEATENBHOCTHBIN XapaKkTep JAHHOTO pa3leia pealn3yercs 3a
Cu€T TOrO, YTO YYAIIHECs BBIIONHSIIOT 3aIaHIsI, B KOTOPBIX MM MPEIIaracTcs:

Ha OCHOBE ITOJIy9IE€HHBIX 3HAHNH PACMO3HABATh M HAYYHO OOBSICHATD
(usHUIecKre SBICHUS B OKPY)KAIOIIEH TPUpPO/e ¥ TIOBCEAHEBHOM KHI3HH;
HCTIONIB30BATh HAYYHBIE METO/IBI NCCIIEN0BAaHNS GU3UMIECKUX SBICHHH, B TOM
yycie U1 NPOBEPKU TUIIOTE3 U MOy4EHHs TEOPETUIECKHUX BBIBOJIOB;
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00BICHITE HAay4YHbIC OCHOBBI HanOoJIee BasKHBIX HOCTI/I)KCHI/Iﬁ COBPEMCHHBIX
TeXHOJIOFI/Iﬁ, HaIlpuMEp, NPAKTUICCKOI0 UCIIOJIb30BaHU PAa3JIMYHBIX
HUCTOYHUKOB SHEPIMU HAa OCHOBE 3aKOHA IMMPCBpAICHUA U COXPAaHCHHS BCEX
H3BCECTHBIX BUJIOB SHCPIHUU.

Kaxaas u3 TeM JaHHOTO pa3jiena BKII0YAeT KCIIEPHMEHTATBHOE UCCIICIOBAHUE
oboOImaromniero xapakrepa. Pasien 3aBepiuaercs MPOBEACHUEM IUATHOCTUYECKOH
U OLICHOYHOM pabOThI 32 KypC OCHOBHOM IIIKOJBI.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

N3ydyenune yueOHoOro mpenmera «®Pu3mukay Ha ypOBHE OCHOBHOIO OOIIEro
00pa3oBaHUs JOMHKHO O00ECHeYnBaTh JOCTHKECHHE CICIYIOINX JINYHOCTHBIX,
MeTanpeAMETHBIX U MPEAMETHBIX 00pa30BaTEbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

Hampuomuttecxoe eocnumanue:

IIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
(dusnUuecKoi HayKH;
LEHHOCTHOE OTHOLIEHHE K JOCTIKEHHAM POCCUHCKMX YIEHBIX (DU3HKOB.

Fpa.ucz)aucxoe u nyosuo—npaecmeennoe eéocnumanue:

TOTOBHOCTh K AKTHBHOMY Y4acCTHIO B 00CY)KICHHH O0IECTBEHHO-3HAYNMBbIX U
STUYECKUX NPOOJIEM, CBSI3aHHBIX C PAKTHYECKUM IPHUMEHEHUEM JTOCTHKEHUH
buznky;

OCO3HAHUE BXHOCTH MOPAJIBHO-3THYECKHUX MPUHIUIIOB B IEATEIEHOCTH
y4€HOro.

Icmemuueckoe socnumanue:

BOCIIPHATHE ICTETUYECKUX Ka4eCTB (PM3NIECKOH HayKU: e€ rapMOHUYHOTO
MIOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, JAKOHUIHOCTH.

l[euuocmu HAYYHO020 NRO3HAHUA:

OCO3HAHHE IIEHHOCTH (PM3UIECKON HAYKH KaK MOIHOTO HHCTPYMEHTA
MO3HAHUS MUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTUM, BaKHEUILIEH COCTaBISIONICH
KYJIBTYPBI;

pa3BUTHE HAYIHOH JII0003HATEIHHOCTH, MHTEpECa K MCCIIEA0BATEIbCKON
JEATENbHOCTH.



Dopmuposanue Kyibmypul 300p08b3 U IMOYUOHAILHOZO O1A2ONOYYUUA:

OCO3HaHHE IIEHHOCTH 0€3011acHOro 00pa3a >KU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TPaBHJI O€301aCHOT0 TOBEACHUS Ha
TPAHCIIOPTE, Ha J0POrax, ¢ AIEKTPHUECKUM H TEIUIOBBIM 000pY/IOBaHUEM B
JIOMAITHUAX YCIIOBHSIX;

c(OpMHUPOBaHHOCT HAaBBIKA Pe(DIEKCHH, IIPH3HAHIE CBOETO IpaBa Ha OIIHOKY
U TaKOTr'o K€ MpaBa y Ipyroro 4eaoBeKa.

Tpyooeoe éocnumanue:

AKTUBHOE y4acTHE B PELICHUH NMPaKTHYECKUX 3aj]au (B paMKax CEMbH, LIKOJHI,
ropofa, Kpast) TEXHOJIOTMUECKOM U COIMAIIbHOM HaNpaBlIeHHOCTH, TPEOYIOIUX
B TOM YHCIIe ¥ (PU3NUECKUX 3HAHUH;

UHTEpEC K MPAKTUYECKOMY HM3YY4EHHIO TMPOQECCHil, CBSI3aHHBIX C (PH3HKOM.

IKonozuueckoe 6ocnumanue:

OpI/ICHTaIlI/IH Ha HpI/IMeHeHI/Ie (bI/ISI/I'-IeCKI/IX 3H8.HPII>1 JJIsL pemeHm{ 3a1a4 B
00JIaCTH OKPYIKAIOIIEH CpeJibl, TUIAHUPOBAHUS MOCTYIIKOB M OLEHKU HX
BO3MOXHBIX IOCJIEICTBUM JIsl OKPYKAOILLEH CPEbL;

0CO3HaHKHE MIO0AIBLHOr0 XapakTepa SKOJOTHUECKHX IMpoOJieM M ImyTeil nx
pereHus.

Aoanmauus ooyuarowezoca K UIMEHAIOUUMCA YCO0BUAM COUUAIbHOU U

npupoonoil cpeovi:

MOTPEOHOCTH BO B3aMMOJICHCTBUH NP BBITIOJTHEHUH UCCIIEOBAHUN U
MPOEKTOB (PU3UUECKOI HATIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM
ApYyrux;

TIOBEIIIICHIE YPOBHS CBOCH KOMITIETEHTHOCTH Uepe3 MPAKTHIECKYIO
JIEATEILHOCTb;

MOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHH, B TOM YHCIIE (POPMYIUPOBATH
Weu, TOHATHUS, TUMOTE3Bl O (PH3MUYECKHX OOBEKTaxX U SIBIICHUSX;
OCO3HaHHE JAe(HUITITOB COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH B 00J1acTH
¢$u3nKy;

IUTAHUPOBAHHUE CBOETO PAa3BUTHUS B MPHOOPETEHIH HOBBIX (DM3MUECKUX 3HAHHM;
CTpeMIICHUE aHAIM3UPOBATH U BBISIBIATH B3aUMOCBSI3U TIPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C HCIIONB30BaHNEM (PH3MUECKUX 3HAHUM;

OLIEHKA CBOUX JIECHUCTBUI C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpENy,
BO3MOXHBIX TJI00QTBHBIX ITOCEICTBHH.
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METANPEIMETHBIE PE3YJIBTATbBI

YHuBepcaibHble NO3HABATE/IbHbIE 1eiICTBUSA

ba3oBrble JJornueckue aeicTBUS:

BBISIBJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKU 00BEKTOB (SIBJICHUI);
YCTAHABIHMBATH CYIIICCTBEHHBIH MPU3HAK KIACCU(BHUKAIIMH, OCHOBAHUS ISt
00001IeHNs U CPaBHEHHUS;

BBISIBJISATH 3aKOHOMEPHOCTH ¥ MPOTHBOPEYHS B PACCMATPUBAEMBIX (PaKTax,
JIAHHBIX U HAOMIOJICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHHSM;

BBISIBJIATH IPUYUHHO-CJICACTBEHHBIC CBA3H MPH U3YUCHUH DU3HUESCKUX
SIBJICHUI U MIPOIIECCOB; IENaTh BBIBOJIBI C UCIIONB30BaHUEM JICYKTUBHBIX U
WHYKTUBHBIX YMO3aKIFOUCHHH, BBIBUTATh THIIOTE3bI O B3aMMOCBS3SX
(bHU3UYECKUX BETHYNH;

CaMOCTOSITENTLHO BBIOMPATh Criocod peleHus yueOHol pundeckoii 3a1a4un
(cpaBHEHHE HECKOJBKUX BAPHAHTOB PEIICHHS, BEIOOP HAHOOIIee IO IXOISIIIET0
€ y4ETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble HcciieqoBaTeLCKIE NeHCTBUSA

HCIOJIb30BaTh BOMPOCHI KaK UCCICAOBATEILCKUI HHCTPYMEHT [T03HAHUS,
MPOBOIHTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUTaHY OMbIT, HECIOXKHBIH
(u3nUeCcKnil SKCIIEPUMEHT, HEOOIIBILIOE HCCIIEIOBaHNE (PHU3HUUECKOrO SBIICHHS;
OLICHHMBATH HA IIPUMEHUMOCTb U JJOCTOBEPHOCTH HH(OPMALIHMIO, TONYICHHYIO B
XO/IC MCCIIEIOBAHMS HITU IKCIICPUMEHTA,;

CaMOCTOSATENBHO (DOPMYIIMPOBATH OOOOIIEHHUS M BBIBOJIBI TIO PE3YJIbTaTaM
MPOBEAEHHOTO HAOIIONCHHS, OMIBITA, HCCIICIOBAHHS;

[POTHO3HUPOBATH BO3MOXKHOE JalbHelIee pa3BuTHe (PU3HIECKUX MPOLIECCOB, a
TaKKe BBIIBUTATH MIPE/MOIMKECHHS 00 MX Pa3BUTHH B HOBBIX YCIOBUSIX U
KOHTEKCTaX.

Pabora ¢ undopmanueii:

MIPUMEHATH PA3TUYHBIE METObI, HHCTPYMEHTHI U 3aIPOCHI IIPH IIOUCKE U
oTOope MHPOPMAIMHU WK JAHHBIX C yIETOM HPEIUIOKESHHON yueOHO!
(u3nIecKoil 3a1aun;

aHAJIM3UPOBAaTh, CACTEMAaTH3UPOBATh M HHTEPIPETHPOBATh HH(pOpMALHIO
Pa3IMYHBIX BUAOB U (POPM IIPECTaBICHNS;

CaMOCTOSATENLHO BEIOMPATh ONTHMANIBHYIO (hOPMY MpEICTaBICHUS
nH(pOpMaINH 1 WIUTIOCTPUPOBATD PEIIAEMbIE 331aYH HECIOXKHBIMU CXEMaMH,
JrarpaMMaMM, HHOHM IrpaMKoi U NX KOMOMHAIMAMH.

YHuBepcaibHble KOMMYHUKATHBHBIE 1eiiCTBUSA



Oomenne:

B X0Jie 00CYX/IeHHUs yaeOHOTO MaTepHala, pe3ylnbTaToB J1a00paTOpHBIX padoT
1 TIPOEKTOB 3aJ1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMBI 1
BBICKA3bIBATh WIEH, HAIIEICHHbIE Ha pelIeHHE 3aJaull U MoJIep KaHue
OJaroxenaTeIbHOCTH OOIIEHHS;

COTIOCTABJISITH CBOM CY)KJCHUS C CY)KICHUSIMU JIPYTUX y4aCTHUKOB JTHAJIOra,
00HapYKUBaTh Pa3IM4YKe U CXOJCTBO MO3UIINH;

BBIpa)XKaTh CBOIO TOUKY 3PEHHMS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

ITyOJIMYHO MPECTABIISATh PE3YIIBTATHI BHITOIHEHHOI'O (PH3HYECKOTO OIIBITa
(9KCniepuMeHTa, UCCIIEOBaHMS, TPOCKTA).

CoBMecTHas 1eATEJIBLHOCTD (COTPYIHUYECTBO):

NOHMMATh U MCIOJIb30BaTh MTPEUMYIIIECTBA KOMAHAHON M UHIMBHyaJIbHOM
paboTHI IPH pelIeHHH KOHKPETHOH (hU3NUecKoi mpodieMbl;

IIPUHUMATh LIEJI COBMECTHOM IEATEIbHOCTH, OPraHU30BbIBATh IEHCTBUS 110 €€
JOCTH)KEHHIO: PACIPEENSTh POIH, 00CYKAATh MPOLIECCHI U PE3YIbTAThI
COBMECTHOM paboThI; 0000IIaTh MHEHHS HECKOIBKHX JIFO/ICH;

BBITIOJIHSATD CBOIO YacTh paOOTHI, IOCTHIasi KAYECTBEHHOTO Pe3yIbTaTa 110
CBOEMY HAIpaBJICHUIO U KOOPAUHUPYs CBOU JEHCTBUS C JPYTMMHU WICHAMU
KOMaH/Ibl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaa B OOIINII MPOLYKT IO KPUTEPUSM,
CaMOCTOATENBHO C(HOPMYINPOBAHHBIM YH4aCTHUKAMH B3aUMOJICHCTBUSL.

YHnBepcaﬂbﬂue peryJjasiTuBHbIe nericTBUs
CaMoopraHmaunﬂ:

BBISIBIIATH IPOOJIEMBI B )KU3HEHHBIX M YUeOHBIX CUTYAIHIX, TPEOYIOIINX s
penreHns pU3NUECKUX 3HAHHMIA;

OPHEHTHPOBATHCS B PA3IMYHBIX TTOAXO0AX NPHHATHS PEILCHUH
(MVHIMBUIYyalIbHOE, IPUHATHE PELICHHs B TPYIIE, IPHHATHE PEICHHH
rpymIoii);

CaMOCTOSATENHHO COCTABIIATh AITOPUTM PEIIeHUs HH3HIECKO 3a1a9i W
IUIaHA MCCIIEAOBAHMS C YIETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBATh peiiaracMble BApHaHThI PeLICHHIT;
JeTaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEHICHHUE.

CamokoHTpoOIb (pediexcus):

AaBaThb aJICKBATHYIO OLICHKY CUTyallMU U NpeIaraTb jiaH eé HU3MCHCHUS,
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OOBSCHSTH IPHYMHBI JOCTIKEHHS (HEIOCTIDKEHNUS) PE3yIbTaTOB
JIeATENTLHOCTH, J1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY;

BHOCHUTBH KOPPEKTUBBI B ICSTEIHLHOCTD (B TOM YMCIIE B XOJI BBITTOJTHEHUS
(pU3MYECKOro UCCIIEAOBAHNS HIH IIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYallli, yCTAHOBJIEHHBIX OMMOOK, BO3HUKIINX TPYJHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YIbTATA LIETU U YCIOBUSM.

IOMOIHOHAJIBLHLIH HHTEJJIEKT:

CTaBUTH ceOsT HA MECTO JAPYroro 4€JI0BE€Ka B X0OJIC CIiopa Wi IUC KYCCUHM Ha
Hay4YHYIO TEMY, IOHUMATb MOTUBBLI, HAMCPCHUA U JIOTUKY JAPYTOro.

IIpunsiTHe ceds U APYrux:

NPU3HABAThH CBOE MPABO Ha OIMIMOKY MPH pelieHr: GU3NUECKHUX 3a7a4 W B
YTBEPKACHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IPaBO IPYroro.

HPEJIMETHBIE PE3YJIBTATHBI

7 KJIACC

IlpenmerHsle  pe3yabTaThl Ha 0a30BOM  YPOBHE JOJDKHBI — OTpPa)kaTh
c(OPMHUPOBAHHOCTh y OOYUAIOIIMXCSl YMEHH:

HCIIONB30BATh IOHATHS: (PU3MUYECKHE U XUMUYECKUE SBJICHU; HaOII0IeHHE,
9KCIIEPUMEHT, MOJIENb, TUIIOTE3a; SAMHHLBI ((U3NYECKUX BEIUYHH; aTOM,
MOJIEKyJIa, arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE, KUIKOE,
razoo0pa3Hoe); MEXaHHYECKOe IBIKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHSI, pPABHOJIEHCTBYIOIIAS CUII, iehopMalius
(ympyrasi, miactTiuyeckas), HeBECOMOCTh, COOOIIAIOIINECS COCY/bL;

pasnuyath siBieHus (nuddy3us; TeroBoe IBIKEHNE YaCTHL] BELIECTBa;
PaBHOMEpPHOE JIBIKCHHE; HEPAaBHOMEPHOE JBIKECHIE; MHEPLIUS;
B3aUMOJEICTBUE TEN; pAaBHOBECUE TBEPBIX TEJ C 3aKPEIUIEHHOI OCBIO
BpaIeHUsT; Iiepeada JaBIeHNs TBEPIBIMU TeIaMH, KHUIKOCTIMHU U

ra3aMu; aTMoc(epHOE IaBIICHHUE; IUIABAHHUE

TeJl; TPEBPALICHUS MEXaHWYECKOH SHEPruH) MO ONMCAHUIO X XapaKTEPHBIX
CBOMCTB ¥ HAa OCHOBE OIBITOB, IEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOe
SIBIICHUE;

pacIio3HaBaTh TPOSIBIICHWE W3YYCHHBIX (M3MUYECKUX SIBICHUH B
OKpYXaIOIIEM MHpPE, B TOM YHCiIe (GU3HMUECKUE SIBICHHUS B IPUPOJE: TPUMEPHI
JIBIDKEHUSI C Pa3IMIHBIMU CKOPOCTSMH B JKMBOW M HEKUBOI MIPUPOIE;
JIeHCTBHE CHIIBI TPEHNUS B TIPUPOJIE U TEXHUKE; BIMSIHUE aTMOC(HEPHOTO
JIaBJICHUSI HA J)KUBOI OPraHM3M; INIaBaHHE PBIO; PhIYary B TEJE YENIOBEKa; TIPH



9TOM IIepEBOIUTH MPAKTHUYECKYIO 33/1ady B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE
CBOMCTBa/NIpU3HAKH (DPU3UUECKUX SIBICHHH;

OITUCHIBATh M3YYEHHBIE CBOMCTBA Tel M (PU3NUECKUE SIBIICHUS, UCTIONb3Ys
¢usnyeckre BennInHbI (Macca, 00bEM, IIIOTHOCTD BEIECTBA, BPEMS, ITyTh,
CKOPOCTB, CPEIHSSI CKOPOCTh, CHJIA YIIPYT'OCTH, CHJIa TSHKECTH, BEC Tela, CHJla
TpeHwUs, 1aBjieHue (TBEPAOTO Tena, )KUAKOCTH, I'a3a), BHITAJIKHBAIOIIAs CHIIA,
MexaHu4ecKasi paboTa, MOITHOCTB, IIEYO CHIIBI, MOMEHT CHJIBI, KO duImeHT
TIOJIE3HOTO ICHCTBUSI MEXaHU3MOB, KWHETHYECKAs! M IOTCHI[AIbHASI SHEPT U );
TIPY OMKCAHUY MTPABUIILHO TPAKTOBATH (PU3NUECKUIA CMBICI UCTIONB3YEMbIX
BEJINYMH, UX 0003HAYECHUS U €AMHUIIBI (PU3NIECKIX BEIHYHH, HAXOJUTh
(OopMyIBI, CBA3BIBAIOLINE TAHHYIO (M3UYECKYIO BEIUYNHY C APYTUMH
BEIMYMHAMU, CTPOUTH I'PaQUKN M3YUEHHBIX 3aBUCUMOCTEH (DPHU3MUYECKUX BEIHU-
YHH;

XapaKTepru30BaTh CBOWCTBA Tel, (PU3MUYECKHUE SBICHHS U MPOLIECCHI, HCIIOIb3YS
MIpaBwiIa CJIOKEHUsI CHJI (BIIOJIb OHOW TpsMON), 3aKoH ['yka, 3akoH [lackas,
3aKOH ApXxuMmesia, NpaBUIo paBHOBecHs pbluara (0J10Ka), «30J10TOe MPaBHIIO»
MECXaHUKH, 3aKOH COXPaHCHUSA MEXaHNYECKOU OHEPTIUHU; IIPHU 3TOM JIaBaTb
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMaTHYECKOE BbI-
paxeHue;

O6’bHCHHTb (bI/ISI/I'-ICCKI/Ie ABJICHUA, TPOLUECCHI U CBOMCTBA TCJI, B TOM YHCJIC U
B KOHTEKCTE CUTyalMi IPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BhIABIATh
MPUYUHHO-CIIEICTBEHHbIE CBA3H, CTPOUTH O0BSICHEHUE U3 1—2 JOTHYecKHX
IIIaroB C OMOPOi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3HUYECKUX SIBICHUH,
(bHU3MYecKHX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTh pacy€THbIE 3aJa4u B 1—2 AeHCTBUS, HCIONB3Ys 3aKOHBI U ()OPMYIIHL,
CBs3BIBaOIINE (PM3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a1auu
3aIMCHIBATH KPATKOE YCIIOBUE, IOACTABIATh (PU3NUECKIE BETMIUHEI B
(OpMyIIBI ¥ IPOBOIUTH PacyEThl, HAXOIUTH CIIPABOYHBIC JaHHEIE,
HEeoO0XOMMBbIE I PEIIeHHs 3a/1ad, OLEHUBATh PEaTMCTUYHOCTD MTOITYyYESHHOMH
(bU3MUECKOli BETUYNHBI,

pacro3HaBaTh IPoOIEMbI, KOTOPbIE MOXKHO PEIIUTH MPH MOMOIIH (HH3HIECKHUX
METO/IOB; B OIMCAaHUHU HCCIIEIOBAHMS BBIIEISTH IIPOBEPSEMOE MPEATIONOKEHHIE
(Tumoresy), pa3nInyaTh U HHTEPIPETHPOBATH MOIYUCHHBIH pe3ynbTar,
HaXOJUTh OIIMOKH B XOJI€ OIbITA, Ie/IaTh BBHIBOJBI TI0 €r0 Pe3yIbTaTaM;
MIPOBOJIUTH OIIBITH IO HAOIOACHNIO (DU3HMUYECKHX SBICHUH I (QU3HIECKHX
CBOMCTB TeJ: (POPMYITHUPOBATH IIPOBEPsIEMbIE IPEATIONOKECHHS, COOUPATh
YCTaHOBKY U3 MPENIOKEHHOT0 000PYAOBAHNS, 3alMCHIBATH XO OIBITA U
(OopMyIHpOBaTH BEIBOJIBI;

BBINOJHATH MIPSAMBIEC H3MEPEHHS PACCTOSHHS, BPEMEHHU, MacChl Tena, 00bEMa,
CHJIBI ¥ TEMIIEPATYPHI C UCITOIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPHOOPOB;
3aIMCHIBAThH TIOKA3aHUS PHOOPOB C YIETOM 3aJaHHOW aOCOMFOTHOMN
TIOTPENTHOCTH U3MEPEHHH;

TIPOBO/IUTD MCCIIEAOBAaHNE 3aBUCHMOCTH OJHOH (pU3ndecKoil BETMYMHBI OT
JPYro# ¢ NCIOJIB30BAHUEM MPSMBIX U3MEPEHHUH (3aBHCUMOCTH ITyTH
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PaBHOMEPHO JBIDKYIIETOCS TeNa OT BPEMEHHU TBIDKCHHS TEJIa; CHIIBI TPCHUS
CKOJIBKEHHSI OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHS OT ILIOIIAAN CONPHUKOCHOBEHHUS TEIl; CUITBI
YIIPYTOCTH OT YAJIMHEHHS PYKUHBI; BHITATKABAIOLICH CHIIBI OT 00bEMa Torpy-
KEHHOM YaCTH Tella U OT IUIOTHOCTH YKHUIKOCTH, €€ He3aBUCHMOCTH OT
TUIOTHOCTH T€Ja, OT TNIyOWHBI, HA KOTOPYIO IIOTPYKEHO TEINO; YCIOBHHA
TUIABAHUS TEJN, YCIOBUI PaBHOBECHS phlUara v OJIOKOB); y4acTBOBATH B
TUTAHUPOBAHUH YI€OHOTO UCCIIEMOBAHMUS, COOMPATh YCTAHOBKY U BBITIONHSTh
U3MEpEeHHs, Clieqysl MPEeIOKEHHOMY TUIaHy, (GUKCHPOBATh PE3yIbTATHI
MONTyYEHHOW 3aBHCUMOCTH (PU3HUYESCKHX BEIUYHH B BUJIC MPEIIOKEHHBIX
TabnuIl ¥ rpaduKoB, JeNaTh BHIBOIBI IO PE3yIbTaTaM HCCICIOBAHHS;
MPOBO/IUTH KOCBCHHbIC H3MEPEHUs (HH3UIECKHUX BETHIHH (TIOTHOCTh
BEII[ECTBA JKUIKOCTH U TBEPIOTO TeNa; CHIa TPSHUS CKOJBKCHHS; TaBIICHHE
BO3/yXa; BBITAJIKMBAIOIIAS CUIIA, ICHCTBYIONIAS HA MOIPY>KEHHOE B KUIKOCTh
Teno; KO3 PUIMEHT MOJIE3HOTO JESUCTBHUSI POCTHIX MEXaHU3MOB), CIISIYsI
NPEIUIOKEHHONW MHCTPYKIIUH: TP BBITOJTHEHUH U3MEPEHUH COOMPATh SKCIIEPH-
MCHTAJIbHYIO YCTAHOBKY U BBIUYUCIIATH 3HAUYCHUC HCKOMOH BCIIMYUHBI;
co0JTI0/1aTh MTPaBUIIa TEXHUKH OE30MIaCHOCTH IPU padoTe ¢ 1abopaTopHBIM
000py/IOBaHUEM;

yKa3bIBaTh MPUHIIMIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEpMOMETp, AUHAMOMETP, COOOIIAIONIHUECs COCyIbl, OapoMeTp, phlyar,
TIOZIBYKHBINA M HEIIOJBIDKHBIN OJIOK, HAKIIOHHAS IIIOCKOCTB;

XapaKTepU30BaTh IPHHIUIIEI ASHCTBUS H3y4EHHBIX NPHOOPOB M TEXHHYECKHX
YCTPOICTB ¢ OMOPOH Ha UX OMHMCAHUS (B TOM YHCIIE: TOAUINITHUKH, YCTPOWCTBO
BOJIONIPOBO/IA, THAPABINYECKUH IIPECC, MAHOMETP, BEICOTOMEP, MOPIIHEBOH
Hacoc, apeoMeTp), UCIOIb3Ys 3HAHUI O CBOHCTBAX (PU3NUECKUX SBJICHUI U
HeoOXoauMble (prU3nUecKre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJUTE IPUMEPHI / HAXOAUTH MHPOPMALIHIO O TPUMEpaX MPAKTHIECKOTo
UCIIONB30BaHMS (PU3NUECKUX 3HAHMI B TIOBCEHEBHOM KU3HHU JUIs 00ecTIedeHHs
0€30MacHOCTH IIpY OOpAIEHUH C MPUOOPAMU U TEXHUUECKHMHU YCTPOMCTBAMH,
COXpaHEHHs 340POBbsI U COOMIOAEHHS HOPM SKOJIOTHYECKOTO ITOBEICHNUS B
OKpYXKaloLIEH cperne;

OCYIIECTBIIATH OTOOP MCTOYHHUKOB MH(pOpMALUH B ceTH VHTepHeT B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHXCS
3HaHUH U MYTEM CpaBHEHUS Pa3IMYHBIX MCTOYHHKOB BBIIEISATH
HH(OPMAIUIO, KOTOpast SBISAETCS NPOTUBOPEUMBOM MM MOXKET OBITH
HEZ0CTOBEPHOM;

HCIIONB30BaTh IPH BHIIOJIHEHUH YYEOHBIX 3aJaHHI HAYYHO-IIOMYJISPHYIO
JATEPATYPy (PU3NIECKOr0 CONEePKaHUsl, ClIPAaBOYHBIE MAaTEPHAIIBI, PECYPCHI
cern IHTEepHET; BiageTh NpuéMaMH KOHCIICKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HHOOPMAIMY U3 OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;
cO3/1aBaTh COOCTBEHHBIEC KPaTKUE IIMCBMEHHBIE U YCTHBIC COOOLICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(POPMALUH (HPU3UIECKOTO COAEPIKAHNS, B TOM
qucIie MyOINYHO JIeTaTh KPaTKHE COOOIECHUS O Pe3yNIbTaTaX MPOSKTOB WIIH
Y4eOHBIX UCCIIEIOBAHMIT; IPH 3TOM IPAMOTHO HUCIIONB30BATh M3Y4CHHBIH



TTOHATUITHEIN anmapaT Kypca (GU3UKH, COPOBOXKIATH BEICTYIUICHHE
Mpe3eHTAallelH;

TIPY BEITIOJTHCHUH YIEOHBIX ITPOSKTOB U MCCIICIOBAHUI PacIIpPeIeNiTh
00513aHHOCTH B T'PYIIIE B COOTBETCTBUU C MTOCTABJICHHBIMH 3a/1a9aMU, CIICITUTh
3a BEINIOJIHEHUEM IIaHA JEHCTBUMN, aIcKBATHO OLIEHMBAThL COOCTBEHHEIN BKIIA
B JICATENILHOCTD PYIIIBI; BHICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
YUUTHIBasi MHEHHE OKPYKAIOIIHX.

8 KJIACC

[IpenmerHble pe3ynbrTaThl Ha 0a30BOM  ypPOBHE JIOJDKHBI — OTpPa)KaTh
c(hOPMHUPOBAHHOCTh y OOYUAIOIINXCSI YMEHHH:

WCIIONIb30BaTh MOHSTHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBM)KEHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTAIIMIECKHE 1
amop(HbIe Tela, HACBIIIEHHBI 1 HEHACHIIIIEHHBIN T1ap, BIaKHOCTh BO3lyXa;
TEMIIEPATYpPa, BHYTPEHHS SHEPIHsl, TEIUIOBOM IBUraTellb; dJI€MEHTApHbIN
ANEKTPUUECKUH 3apsil, SEKTPUIECKOE MMoJie, MPOBOJHUKH U TUAJIEKTPUKH, MO-
CTOSIHHBIH 3JIEKTPUYECKUN TOK, MarHUTHOE I10JI€;

pa3nuyaTh siBJIeHHs (TEMIOBOE paclMpeHue/cxxaTie, Teronepeaaya,
TEIJIOBOE PaBHOBECUE, CMAaUUBAaHUE, KalWIJSIPHBIE SIBIICHUS, HCIIApPEHHE,
KOHJIEHCalusl, IUIaBJICHHE, KpUCTaJUIH3alus (OTBEpIEBaHUE), KUIICHUE,
Terionepenaya (TemIonpoBOAHOCTb, KOHBEKLHS, H3IIydEHHUE); IICKTPU3ALIUS
Tell, B3aUMOJEHCTBHUE 3aps/I0B, NEHCTBUS 3JIEKTPUIECKOI0 TOKA, KOPOTKOE
3aMBbIKaHHE, B3aUMOCHCTBUE MarHUTOB, EHCTBIE MarHUTHOTO MOJIS HA
IIPOBOJIHHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIINS) MO ONMHMCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE
(dusnueckoe sBICHHE;

pacro3HaBaTh IPOSBICHUE H3YYCHHBIX (DU3MUYECKHX SBICHHH B
OKpY’KarolleM MHUpe, B TOM YHCIIe (PM3UYECKUE SBICHUS B IPHPOJIE:
MIOBEPXHOCTHOE HATSXKEHUE U KalWUIAPHBIE SIBIICHUS B IPUPOJIE, KPUCTAIUIBI B
mpupoze, uznydenue ConHia, 3aMmep3aHue BOTOEMOB, MOPCKHE OpH3HI,
0o0pa3zoBaHUe POCHI, TYMaHa, WHESl, CHETa; JIEKTPHUECKUE SIBIICHUS B
aTMocdepe, IEKTPHYECTBO KHUBBIX OPIraHM3MOB; MarHUTHOE TI0JIe 3eMIIH,
Jpeti¢h ToIo COB, POJIb MArHUTHOTO TIOJIS JUTS )KU3HHU Ha 3eMIIe, TOJSIPHOE CH-
SIHUE; TIPH 3TOM NEPEBOANTH IIPAKTHUECKYIO 3a/1ady B yUeOHYIO, BBIICIIATH
CYIIECTBEHHbIE CBONCTBA/IPU3HAKA (PM3HUECKUX SIBICHHH;

OITMCHIBATh M3Y4EHHBIE CBOMCTBA TN M (PU3NUECKUE SIBIICHUS, NCTIONb3Ys
(usHUeCcKre BETUINHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTUs, KOIIMIECTBO
TETJIOTHI, y/IeTbHAs TEINTOEMKOCTD BEIIECTBA, Y/IENbHAs TEIUIOTA TUIaBIICHNS,
yZenbHas TeIUIoTa MapooOpa3oBaHus, yaenbHas TEIUIOTa CrOPaHKs TOIIINBA,
K03((HUIMEHT TOIE3HOTO JEWCTBHS TEIUIOBOH MAIUHBI, OTHOCHUTEIbHAs
BII&KHOCTB BO3/yXa, JJIEKTPHUECKUH 3apsij, CHIa TOKA, SJIEKTPHIECKOE
HaINpspKeHUe, CONPOTUBIICHNE TPOBOAHNKA, YETbHOE CONPOTHBIICHNE
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BEIeCcTBa, paboTa ¥ MOITHOCTH JIEKTPUYECKOr0 TOKa); IPH ONHCAHUN
TIPaBUIIFHO TPAKTOBATH (PU3NUECKUI CMBICI HICIIONB3YEMbIX BEIHYHH,
0003HaUEHHMS ¥ €IMHULIBI (PH3UUYECKUX BEIMUUH, HAXOAUTDH (hOPMYIIHL,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMH BeJMUHHAMH,
CTPOUTD TpadUKN U3Y4EHHBIX 3aBUCUMOCTEN (PM3UIECKUX BETUUMH;
XapaKTepru30BaTh CBOWCTBA TeN, (PU3HUYECKHUE SBICHHS U MPOLECCH, HCIIOIb3YS
OCHOBHBIE MTOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOH TEOPUH CTPOCHHUS
BEIIIECTBA, MPUHIIUI CYNEPHIO3UIMN TTOJIeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHHs 3aps/a, 3akoH OMa JuIs ydacTka 1emn, 3akoH J[koyns - JleHua,
3aKOH COXPaHEHHUs SHEPTUH; IIPU 3TOM J1aBaTh CJIOBECHYIO ()OPMYIHPOBKY
3aKOHa U 3aITUCHIBATh €0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSCHSTH (PU3MYECKUE MPOLIECCHI U CBOMCTBA TEIl, B TOM YHCIIE M B KOHTEKCTE
CUTYyalli IPaKTHKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBISIBISATH IPHYMHHO--
CIJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 | - 2 JTOrMUecKHUX LIaroB ¢
oropo# Ha 1 - 2 U3y4eHHBIX CBOWCTBA (PU3UUECKUX SIBICHHUH, PU3NIECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEM; pelaTh pacuéTHbIC 3a/1a4u B 2 - 3 JeicTBUSA,
HCTIOJIb3YyA 3aKOHBI U d)OpMyJ'H)I, CBA3bIBAKOIINC q)HSH‘{eCKI/Ie BCJIMYUHBI: HA
OCHOBE aHaJIM3a YCIOBUSI 33/1a4¥ 3alHChIBATh KPATKOE YCIOBHE, BBISBIIAThH
HEIOCTATOK JaHHBIX IJId PEHICHUA 3a1a4u, BI)I6I/IpaTI) 3aKOHBI U q)OpMyJ'[I)I,
HEoOXOMUMBIE ISl €€ peleHusl, POBOIUTh PACUEThl U CPAaBHUBATh
MOJTYYEHHOEC 3HAYCHHUE (bI/ISI/I'-IeCKOI‘/II BCIIMYHUHBI C U3BCCTHBIMHU JaHHBIMH,
pacro3HaBaTh POOJIEMBbI, KOTOPbIE MOXKHO PEIIUTH IIPU MOMOIIH (PU3NUECKIX
METO/I0B; UCIIONb3Ys ONMCAHNE UCCIIEI0BAHMS, BBIICIATH IIPOBEPSIEMOE
MIPEAINOI0KEHHE, OLIEHUBATh NIPABUIBHOCTD TIOPSAKA MPOBEACHUS
HCCIIEJOBaHMS, IeNIaTh BBIBOIbI;

MIPOBOJIUTD OTIBITHI 110 HAOTIONCHUIO (PU3NUECKUX SIBICHUI MM (PU3HYECKUX
CBOMCTB TeJ (KalWJUISIPHBIC SBJICHHS, 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €r0
00BEMa, TeMIIepaTyphl; CKOPOCTH IpOLiecca OCTHIBAHUS/HATPEBAHUS IPH
W3ITy4EeHHUH OT IIBETA M3JIyJaromeil/ IorIomAaroneil oBEpXHOCTH; CKOPOCTh
HCTIapEHMs BOJBI OT TEMIIEPATYPHhI )KUAKOCTH U IUIOMIAIN €€ IOBEPXHOCTH;
UIEKTPU3ALNS TeJl ¥ B3aUMOECHCTBUE IEKTPUUCCKUX 3apsi/IOB;
B3aMMOJEHCTBHE OCTOSTHHBIX MAarHUTOB, BU3yallU3allsl MArHUTHBIX MOJEH
MIOCTOSIHHBIX MarHUTOB; AEHCTBUSI MATHUTHOTO TTOJISI HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHNTA, CBOMCTBA 3JIEKTPOIABUIATENS IOCTOSHHOTO TOKA):
(bOopMyITpOBaTh IPOBEPsieMbIE IPEANIONIOKEH s, COOUpATh YCTAaHOBKY U3
TIPEATIOKEHHOTO 000PYI0BAHUS; OMUCHIBATE X0 ONBITa X (POPMYIHPOBATH
BBIBOJIBI;

BBINOTHATH MIPAMBIE H3MEPEHHS TEMIIEPATYPbI, OTHOCHTEIFHOMN BIaKHOCTH
BO3/1yXa, CHJIBI TOKA, HANPSDKEHHS C NCTIOJIb30BAHUEM aHAJIOTOBBIX MPHUOOPOB U
JATYNKOB (PU3UUECKHUX BENWYMH; CPABHUBATH PE3YIbTATHI M3MEPEHHUH C YUETOM
3a/JaHHOI a0COMOTHON TIOTPEITHOCTH;

TIPOBO/IUTD UCCIIEAOBAHNE 3aBUCHMOCTH OJHOM (pU3MdecKoil BETMIMHBI OT
JPYro# ¢ NCHOJIB30BaHUEM MPSMBIX U3MEPEHHUH (3aBHCHMOCTh COIPOTHBIICHHS
MIPOBO/IHHMKA OT €0 JUTHHBI, IIOMIA/N ITOTIEPEYHOr0 CEUCHHS 1 YIEIEHOTO
COTIPOTHUBJICHUS BELIECTBA ITPOBOIHHKA; CHJIBI TOKA, HITYIIETO Yepes3



TIPOBO/IHYK, OT HANPSDKEHUSI HAa ITPOBOIHUKE; UCCIIEOBAaHNE
TIOCJIE/IOBATENIFHOTO U TTapauIeNIbHOTO COSTMHEHHI TIPOBOTHUKOB):
TUTAHUPOBATD UCCIIEIOBaHNE, COONPATh YCTAaHOBKY M BBHITIONHSTH H3MEPEHHS,
cieyst IpeIoKEHHOMY TUIaHy, (PUKCHPOBATh Pe3yabTaThl ITOMyIEHHOMH
3aBHCHMOCTH B BUJIE TaOJIHI] M TPa(hMKOB, J1eNIaTh BBIBOJBI 110 PE3Yy/IbTaTaM
HCCIIEJOBAHMUS;

TIPOBO/INTH KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BENUIMH (ylIebHast
TEII0EMKOCTH BEIECTBA, CONPOTUBIICHNE NTPOBOJHNKA, pab0Ta U MOIITHOCTh
AJIEKTPUYECKOr0 TOKA): IITAHUPOBATh N3MEPEHNS, COOMPATH
9KCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYS MPEIOKEHHONW HHCTPYKINH, U
BBIYUCIIATH 3HAYCHUE BEJIMUUHBI;

co0JTI0/1aTh MTpaBuIIa TEXHUKH OE30MIaCHOCTH IIpU padoTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepru30BaTh MPUHIIMIBI IEHCTBUS W3yYEHHBIX MPHOOPOB M TEXHHMYECKUX
YCTPOWCTB C OMOPO Ha UX OIMHCAHUS (B TOM YHCJIE: CHCTEMa OTOIIICHHS
JIOMOB, TUTPOMET, MapoBasi TYpOUHA, aMIIEpMETP, BOIBTMETP, CYETUUK
3EKTPUYECKON SHEPTHH, ANEKTPOOCBETUTENbHbIE TPUOOPHI, HarpeBaTeIbHbIE
ANEKTPOIIPUOOPHI (IPUMEPBI), HIEKTPHUUECKUE MIPEAOXPAHUTEIH;
AJIEKTPOMATHHT, 3JIEKTPOJBUIATENb IIOCTOSIHHOI'O TOKA), UCIIOJb3Ysl 3HAHUS O
cBOMcTBaX (pU3MUYCCKUX SIBICHUN U HEOOXOAUMBIC (HU3NICCKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh POCThIE TEXHUYECKHE YCTPOHCTBA M M3MEPUTEIIbHBIC IPUOOPEI
II0 CX€MaM M CXEMaTHYHBIM PUCYHKaM (XKHAKOCTHBIH TEPMOMETP, TEPMOC,
HICUXPOMETP, TUTPOMETD, ABUraTeb BHYTPEHHETO CTOPaHUsl, JIEKTPOCKOII,
PeocTaT); COCTaBIATh CXEMBI DJIEKTPUUECKUX LIeTeil ¢ MOCIe10BaTeIbHBIM 1
HapaJuleNIbHBIM COSMHEHUEM 3JIEMEHTOB, pa3iinyas YCIOBHbIE 0003HAYCHHS
HJIEMEHTOB JIEKTPUYECKHX IeTeH;

NPUBOIUTE IPUMEPHI/HAXOIUTH HH(OPMAIHIO O IIPUMEpaxX MPaKTHIECKOTO
UCIIONB30BaHMS (PU3NUECKUX 3HAHMI B TIOBCEHEBHOM KU3HHU JUIs 00ecTIedeHHs
0€30MacHOCTH IPU 0OpaIEHUH ¢ TPUOOpaMu

U TEXHHYECKUMHU YCTPOMCTBAMH, COXPAaHEHHS 3IIOPOBBS U COOIIONCHUS
HOPM 5KOJIOTMYECKOro MOBEICHUS B OKpY)KaIOIIeH cpee;

OCYIIECTBIIATH MOMCK HHMOpManuu (HU3MIECKOTO COEpPIKAaHHSA B CETH
HHTepHeT, Ha OCHOBE UMEIOILUXCS 3HAHUM U MTyTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX HCTOYHUKOB BBIIEIATH HHOOPMAIUIO, KOTOpAs SBIISETCS
MIPOTHBOPEUYHMBOI HIIH MOXKET OBITh HEOCTOBEPHO;

HCIIONB30BaTh IPH BHIIOJIHEHUH YYEOHBIX 3aJaHHI HAYYHO-IIOMYJISPHYIO
JATEPATYPy PU3NIECKOr0 CONEePKaHUsl, ClIPAaBOYHBIE MAaTEPHAIIBI, PECYPCHI
cern MIHTEpHET; BiageTh NpuéMaMu KOHCIICKTHPOBAHUS TEKCTA,
mpeoOpa3oBaHus HHOOPMAIMN U3 OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;
co31aBaTh COOCTBEHHBIC TMCEMEHHBIE M KPAaTKUE YCTHBIE COOOLICHMS,
000011as nH(GOPMANNIO U3 HECKOJIBKUX HCTOYHUKOB (PH3HUECKOTO
coJIepKaHusl, B TOM YHCIIE MyOINYHO MPEACTABIATh PE3YAbTATHI IPOSKTHON
WIN WCCIEOBATENbCKON NESATENbHOCTH; IPH 3TOM IPaMOTHO HCIONb30BaTh
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M3YYCHHBIN MOHATHHHBIN anmapart Kypca (pU3uKH, COPOBOXKIATh
BBICTYIUICHUE TIPE3CHTAIINCH;

IIPH BEITIOTHCHUN YIEOHBIX MMPOEKTOB U UCCIICIOBAHUH (PH3UUSCKUX MPOIIECCOB
pacrpenenaTs 0053aHHOCTH B TPYIIIE B COOTBETCTBUH C MTOCTABICHHBIMU
3a/ladaMu, CJICTUTh 3a BHITOTHEHUEM IUIaHa JCUCTBHUHA U KOPPEKTHPOBATH €T0,
aJICKBaTHO OI[CHUBATh COOCTBEHHBIN BKJIAJ B ACATCILHOCTD TPYIIIIBL;
BBICTpanBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSIBIISSI TOTOBHOCTh
paspemaTh KOH(DIUKTEL.

9 KJIACC

[IpenmerHble  pe3ynbraThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTpPa)KaTh
c(hOPMHUPOBAHHOCTh y OOYUAIOIINXCSI YMEHHH:

HCTIONb30BaTh MOHATHUSA: CHCTEMa OTCU€Ta, MaTepHuajbHas TOUKa, TPAEKTOPHUS,
OTHOCHTEJFHOCTh MEXaHUYECKOTO BIDKEeHUs, fedopmanus (ynpyrasi,
IUIacTUYEeCKast), TPEHHE, IEHTPOCTPEMHUTENILHOE YCKOPEHHE, HEBECOMOCTh U
Heperpy3KH; UEHTP THKECTH; aOCOIIOTHO TBEP/I0E TEII0, IIEHTP TSHKECTH
TBEPJIOro Tesa, paBHOBECHE; MEXaHIMYECKUE KOJIeOaHHs 1 BOJIHBI, 3BYK,
UH(PA3BYK M YIbTPA3BYK; JIEKTPOMArHUTHBIE BOJIHBI, IKaja JIEKTPO-
MAar"HuTHBIX BOJIH, CBCT, 6J'II/ISOpyKOCTb 1 1aJIbHO30PKOCTD, CIIEKTPhI
UCITyCKaHUA ¥ NOIJIONIeHHs; aibda, 0eTa U raMMa-nu3JIydeHus, H30TOIIH,
siIepHask SHEPTreTHKA;

pa3nuyaTh sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEIHOE
JBIDKEHUE, PABHOYCKOPEHHOE MIPSAMOIMHEHHOE ABHKEHHE, CBOOOJHOE MaICHUE
TeJl, PABHOMEPHOE JIBM)KEHHUE 110 OKPYKHOCTH, B3aUMOAEHCTBHUE Tell,
peakTHBHOE ABMKEHHE, KoNeOaTeNbHOE IBIKEHHE (3aTyXalomue 1
BBIHY)KACHHBIE KOJIEOaHH), PE30HAHC, BOJIHOBOE ABI)KEHUE, OTPAXKEHHE 3BYKa,
MIPSAMOJIMHEHHOE paclpoCTPaHEHUE, OTPAXKEHHE U NIPETOMIICHUE CBETA, ITOJTHOE
BHYTpPEHHEE OTpa’KeHUE CBETa, pa3lioKeHUE OeNIoro cBeTa B CIIEKTP U
CJIOKEHUE CHEKTPATIBHBIX LIBETOB, UCIIEPCHUS] CBETA, ECTECTBEHHAS
PafMOaKTHBHOCTh, BO3HUKHOBEHHE JIMHEWYIATOTrO CTIEKTPpa U3IyIeHHs) 110
OITMCAHUIO NX XapPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIHX
JaHHOe (pu3nveckoe sIBICHHUE;

pacIio3HaBaTh TPOSIBIICHWE W3YYECHHBIX (M3MUYECKUX SIBICHUH B
OKpY’KaromieM Mupe (B TOM 4Hciie (PHM3UYECKUE SBICHUS B IIPUPOJIE: PUIHBEI
1 OTJIUBBI, ABIKeHHE T1aHeT COTHETHOH CHCTEMBbI, PEaKTHBHOE /IBIDKEHHE
KHBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB )KHBOTHBIMH, 3€MJICTPSICCHUE,
ceiCMHYECKIE BOJTHBI, I[yHAMH, 3X0, IBETA TEJ, ONTUYECKHE SBICHUS B
TIpUpoJE, OMOIOTNIECKOe IeHCTBIE BUAUMOTO, YIbTPa(hHOIETOBOIO U PEHT-
TEHOBCKOT'0 U3JTy4YCHUI; €CTECTBEHHBII pPaJIMOaKTUBHBIA ()OH, KOCMUIECKHE
Jy4H, paiMOaKTHBHOE H3ITydeHHE IPUPOAHBIX MUHEPAJIOB; ACHCTBHE
PaZMOaKTHBHBIX U3JIydeHUI Ha OpPraHU3M YeJIOBeKa), IPH ATOM II€PEBOIAUTh
MIPAaKTHYECKYIO 3a7auy B yUeOHYIO, BBIACIATH CYIIECTBEHHbIE
CBOMCTBA/NIPU3HAKH (DPU3UUECKUX SIBIICHUH;



OITUCHIBATh M3YYEHHBIE CBOMCTBA TeN U (PU3NUECKHE SIBIICHUS, HCTIONb3Ys
(u3MyecKre BeTMIUHBI (CPeIHsS 1 MTHOBEHHAS! CKOPOCTD Tella TPH
HEpaBHOMEPHOM JBIKEHHH, YCKOPEHHE, IIepeMelIeHIE, IYTh, YTI0Bas
CKOpOCTB, CHJIa TPEHUSI, CHJIa YIIPYTOCTH, CHIIA TSDKECTH, YCKOPEHHUE
CBOOOJIHOTO TTAZIEHUsI, BEC TeJa, UMITYJIbC TeNa, UMITYJIEC CHIIBI, MEXaHUUECKast
paboTa 1 MOIIHOCTB, TOTEHIUATIbHAS SHEPTUS Tella, MOAHATOrO Ha/l
TIOBEPXHOCTBIO 3eMJIH, TIOTEHIIUAIbHASI SHEPTUSI CKATON NMPYKHUHBI, KHHETHYE-
CKasi 9HEPTUsl, OJIHAsI MEXaHWYecKasi SHEPTHs, TIEPHOJT M YaCTOTa KOIeOaHu,
JUIMHA BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, ITOKa3aTeNb
TIPEJIOMJICHHSI CPE/IbI); TIPH OITMCAaHUH TPaBHIBHO TPAKTOBATh (PU3NUECKUI
CMBICIT HCTIOJIb3YEMBIX BEIWYHH, 0003HAUCHUS U €IUHUIBI (PHU3HIECKUX
BEJINYMH, HAXOANUTH (DOPMYIIBI, CBSI3BIBAIOIIIE JAHHYIO (PH3HUECKYIO BETUYNHY
C IpYTUMH BEITMYMHAMH, CTPOUTH rPpaMKH U3y4E€HHBIX 3aBUCUMOCTEH
(U3MUECKHX BEINYNH;

XapaKTepru30BaTh CBOWCTBA Tel, (PU3HUYECKHUE SBICHHS U MPOLIECCHI, HCIIOIb3YS
3aKOH COXpaHCHU SHECPTUH, 3aKOH BCEMUPHOT'O TATOTCHUSA, IIPUHIIAIL
CYNEPNO3nIU CUJI, TPUHIUIT OTHOCUTCIbHOCTU Fanuneﬂ, 3aKOHbI HI)IOTOH&,
3aKOH COXpaHE€HUA UMITYJIbCa, 3aKOHBI OTPAXKCHHUA U MPEIIOMJICHUS CBETA,
3aKOHBI COXPaHEHHs 3apSJOBOI'0 U MacCOBOT'O YUCEI IIPH SIEPHBIX PEaKIusiX;
IIPU 3TOM JIaBaTh CJIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATH €TO
MaTeMaTHYEeCKOe BhIPAKEHUE;

OOBACHATH (pU3NUECKUE IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMi IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISIBIISTh IIPUUMHHO-
CIICICTBEHHBIE CBA3H, CTPOUTH OOBACHEHNE U3 2—3 JIOTMYECKHX LI1aroB ¢
Oropoi Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3NUECKUX SIBICHUH, PU3NICCKUX
3aKOHOB WJIN 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a1a4u (OIUpArOIIHecs Ha CUCTEMY U3 2— 3 ypaBHEHUIN),
UCIIONB3YS 3aKOHBI ¥ (POPMYIIBI, CBA3BIBAIOLINE (DH3HIECKHE BEINYMHBL: HA
OCHOBE aHaJIM3a YCIOBUSI 33JJauHl 3aIIHChIBaTh KPAaTKOE YCIIOBHE, BBISBIISATH
HEJIOCTAIONIHe WM N30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI M (POPMYIIHL,
HEOo0XOMMBIE I PELICHHs, IPOBOJUTH PACUETHl M OLICHUBATD
PEATMCTUIHOCTD MOTYYEHHOT 0 3HAaYeHHs (PH3HUECKON BEIMYNHBL;
pacIio3HaBaTh IPOOIEMBI, KOTOPbIE MOKHO PEIINTD IPH MOMOLIH (HH3HUECKUX
METO/IOB; MCIIONbB3YS OMMMCAHNE UCCIIEIOBAHNSA, BBIIEIATH IIPOBEPSIEMOE
MIPEATIOI0KEHNE, OIIEHUBATH NPABMIBHOCTD TOPSAKA MPOBEACHHA
HCCIIEIOBAHMS, IENaTh BBIBOBI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOACHNI
U OTIBITOB;

TIPOBO/IUTD OIIBITHI TT0 HAOMIOAEHUIO (PU3NIECKHUX SIBICHUH NI (PH3HIECKUX
CBOMCTB TeJ (M3ydeHHe BTOPOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHNs
SHEPTHH; 3aBUCHMOCTh IIepHoa KoneOaHuit MPYyKHHHOTO

MasTHUKA OT MacChl Tpy3a M JKECTKOCTH IPYXHHBI U HE3aBUCUMOCTh OT
aMITUTATY/IBI MAJIBIX KOJICOAHWH; IPSIMOIIH-

HEeWHOEe paclpocTpaHEHHE CBETa, paszlioKeHWe Oenoro ceeTa

B CIIEKTp; M3y4YE€HHE CBOICTB HM300pa)kKeHWs B IUIOCKOM 3epKalie ¥ CBOMCTB
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n300pakeHnsI IpeMeTa B cOOMparoIieil INH3€e; HaOII0IeHUE CIUIOMIHBIX U
JIMHEHYATHIX CHEKTPOB M3JTy4EHHS): CAaMOCTOSTEIBHO COONPATh YCTAHOBKY M3
N30BITOYHOTO0 HaOOpa 00OPYIOBAHMST; OMMCHIBATE XOJI OIBITA H €0
PE3yabTaThl, POPMYIUPOBATH BHIBOIBI;

TIPOBO/IUTH IPH HEOOXOANMOCTH CEPHIO NPSIMBIX U3MEPEHUM, Onpeiensis
cpeziHee 3HaUYeHHe U3MepsIeMOi BETMUUHBI ((POKYCHOE paccTOsSTHHE
coOupartoIeii JIMH3bI); 000CHOBBIBAThH BHIOOP CIIOCO0a
W3MepeHNs/M3MEPUTEIILHOT0 PHUO0opa;

MIPOBO/INTH UCCIIEIOBAHNE 3aBHCHMOCTEH (DM3MYECKUX BEJHYHH C
WCIIOJIb30BAHHUEM TIPSIMBIX M3MEPEHHH (3aBUCHMOCTD IIYTH OT BPEMEHH IPU
PaBHOYCKOPEHHOM JBIDKEHHUHU 0€3 Ha4aabHOM CKOPOCTH; TIeproia KoleOaHui
MaTEeMaTH4eCKOro MasiTHUKa OT JUTMHBI HUTH; 3aBUCHMOCTH yTJIa OTPasKEHUS
CBETa OT yIJIa MaJCHUs U YIia IPEeIOMIICHHs OT YIJIa NaJIeHus ): TUIaHUPOBaTh
HCCIIeJOBaHHUE, CAMOCTOSATENILHO COOMPATh YCTaHOBKY, (PMKCHPOBATH pe-
3yJbTATHI MOMYYEHHOMN 3aBUCUMOCTH (PU3NUECKHUX BEIMYMH B BHJIE TaONUI 1
l"pa(bI/IKOB, J€JIaTh BBIBOJBI I1I0 PE3yJIbTaTaM HMCCIIEJOBAHUA;

NPOBOJIUTH KOCBEHHBIE M3MEPEHHsT (PH3MUECKUX BETUUUH (CPEHSISI CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBUYKEHHH, YCKOPEHHE CBOOOTHOTO
naieHus, *KECTKOCTb IPYKUHBI,

KO3(D(DUIIMEHT TPEHHUs CKOJNBKCHUS, MEXaHWYeckas padoTa ¥ MOIIHOCTb,
YacToTa U Mepuoj KojaeOaHWH MaTeMaTHIECKOro U MPYKHHHOTO MasTHUKOB,
OIITHYECKas cuila coOMparomieil TMH3bI, PaJHOAKTUBHBIN (OH): INIAHUPOBATH
U3MEpEHHUs; cOOUPaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY M BBIIOIHATD
U3MEPEHHs, Clelysl PEeITOKEHHOW HHCTPYKIUH; BBIYUCIIATH 3HAUCHUE
BEJINYMHBI ¥ aHAJIM3UPOBATH IO yIEHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHU;

cOOJTI0/IaTh MTPaBUIIa TEXHUKH OE30MaCHOCTH MPU padoTe ¢ 1adopaTOpHBIM
000py/IOBaHUEM;

pas3nyaTh OCHOBHBIE MPU3HAKY N3Y4EHHBIX (PU3NUSCKUX MOJICIICH:
MaTepHajbHas TOYKa, a0COMIOTHO TBEPIOE TENO, TOUSYHBIH HCTOYHUK CBETA,
Jyd, TOHKasl JIMH3a, INIaHeTapHasi MOJENb aToMa, HyKJIOHHAst MOZIeNIb AaTOMHOT'O
sapa;

XapaKTepU30BaTh IPHHIMUITEL AEHCTBUS M3yYEHHBIX NPHOOPOB M TEXHHYECKHX
YCTPOICTB € OIOpOif Ha UX ONMMCAHHMS (B TOM YHCIIE: CIIMIOMETP, TaTYHKH
TIOJIOXKEHHSI, PACCTOSIHUS U YCKOPEHUSI, paKeTa, SXOJIOT, OYKH, EPUCKOTI,
¢oToamnmapaT, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Buibcona), HCIIONb3yst 3HAHUS O CBOMCTBAX (PM3UUECKUX SBICHUHA U
HE00XOIUMBIE (PU3UIECKUE 3aKOHOMEPHOCTH;

UCIIONB30BaTh CXEMBI i CXEMAaTUYHbIE PUCYHKH M3YUEHHBIX TEXHHYESCKUX
YCTPOMCTB, H3MEPHUTENBHBIX MPUOOPOB U TEXHOJIOTHYECKUX TPOLIECCOB IPH
pelIeHn y4eOHO-TIPAKTHYECKHX 3a]]a4; ONTHYECKUE CXEMBI JUTS TIOCTPOCHUS
n300pakeHNH B INIOCKOM 3€pKajie U COOMpAaroLIeH JIMH3E;

NPUBOIUTH MPUMEPHI/HAXOIUTh HHOOPMAIHIO O IPUMEpaX MPaKTHISCKOTo
WCIIONB30BaHMs (PU3MUECKUX 3HAHMI B TIOBCETHEBHOM JKU3HHU JUTs 0OeCTICYCHHS
0€30MMacHOCTH IIpU 00paIeHuH ¢ MPUOOpaMu



W TEXHUYECKUMH YCTPOHCTBAaMH, COXPAHEHHsS 370pPOBBS M COOIIOICHMUS
HOPM 3KOJIOTHYECKOTO MOBEAEHH B OKPYKaIOILIEH Cperie;

OCYIIECTBIISATH MOUCK HHPOPMAIMK (GU3HIECKOT0 COIEPKAHUS B CETH
WHtepHeT, caMocTosTeNsHO (OPMYITHPYS TIONCKOBBIH 3aIIpoc, HAXOIUTH ITYTH
OITpeJIeIeHUsI JOCTOBEPHOCTH IOJyI€HHOIH HH(pOpMaIi Ha OCHOBE
HMMEIOIINXCS 3HAHUH U TOTIOTHUTEIbHBIX HCTOYHUKOB;

WCIIONIb30BAaTh MIPU BBHITIOIHEHUH Y4EOHBIX 33IaHUH HayYHO-TIOYJISIPHYIO
TUTEpaTypy (PU3UUECKOTO COAEPKaHMs, CIIPABOYHBIE MaTepHAIIbl, PECYPCHI
cetu MIHTEpHET; BiafeTh NpuéMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHOOPMALIMH U3 OHON 3HAKOBOH CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nH}pOpMaIUK U3 HECKOIBKUX UCTOUHUKOB (DH3HMYECKOr0 CO/IEPIKAHUS,
ITyOJIMYHO MPECTABIISATH PE3YIIBTATH IPOSKTHOW MITH UCCIIEIOBATENbCKOM
JeSITeIbHOCTH; IIPU 3TOM I'PaMOTHO UCIIOb30BaTh U3YUYEHHBIN MOHSITUIHHBIN
anmapar U3y4aeMoro paszena (GU3HKU U CONPOBOX/ATh BEICTYIUICHHUE
npe3eHTanuel ¢ yuéTroM ocoOEHHOCTE! ayIMTOPUH CBEPCTHUKOB.
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TEMATHYECKOE TIJNIAHUPOBAHUE
7 knace (68 u)

TemaTudeckui OcHOBHBIEC BH/BI 1€eSITEJIbLHOCTH DJEeKTpOHHEIE
OcHoOBHOe coiep:xaHue
0J10K, TeMa YYaIMXCcsi (Ha YPOBHE y4eOHBIX obpa3oBaTenbH
aeiicTBuii)! b€ Pecypchl

Paznen 1. ®u3uka u e€ posb B MO3HAHUM OKpYXKawuero mupa (6 1)

duzuka — ®du3nka — Hayka O IPUPOIE. BrrsiBnenue paznuanii Mex 1y GU3NUecKuMHA 1 https://uchi.ru/
HayKa 0 npupojae SBnenus npuponsl. Pusnueckue XUMHUUYecKUMHUTpeBpameHus M (MC — xumus). https://resh.edu.ru/
(2 9) SIBJICHHS: MEXaHUYECKHE, Pacno31:r'aBaHHe 1 kiaccupuKanust GU3HISCKIX https://skysmart.ru/
TEIUIOBBIE, IIEKTPUUECKHE, SIBJIGHHI :MEXaHHYECKHUX, TETTIOBBIX, 3IEKTPHUYECKHX,
MarHHUTHbIE, CBETOBbIE, 3BYKOBBIE MarHUTHBIX U CBETOBBIX.

Ha6moz[e1-me 1 OIIMCaHUE (I)I/BI/I'-IGCKI/IX SIBJICHUH

Pduznueckue Du3nyecKre BEIUUHHBI. OnpenesieHue LEHbl JeJEeHUs LIKaIbl U3MEPUTENbHOIO https://uchi.ru/
BeJMYHHBI (2 1) W3mepeHue Gu3nuecKkux BeIMUUH. | mpubopa.lI3Mepenye TUHEHHBIX pa3MepoB Tl U https://resh.edu.ru/
®duznueckue mpudOpBL. MIPOMEXKYTKOB BPEMEHU € YUETOM MOTPELIHOCTEN. https://skysmar

[orpemHocTs U3MEPEHUH. Wsmepenne 00bEMa XKHUIKOCTH U TBEPIOTO Tela. t.ru/
MexayHaponHascucTema euHuL, | M3MepeHue TeMneparypsl IPHU HOMOLIH KUIKOCTHOTO
TEpMOMETpA U JATYHKA TEMIIEPATYpBbI.

BeinosHeHne TBOPYECKUX 3a/laHUl 1O MOKCKY CIIOCO00B
HU3MEpEeHHs] HEKOTOPBIX (PU3MYECKUX XapaKTEePUCTHK,
HampuMep pa3MepoB MajIbiX 00bEKTOB (BOJIOC, IPOBOJIOKA),
yIaIEHHBIX 00BEKTOB, OOJBIINX PACCTOSHUI, MaJIbIX
HNpOMEXyTKOBBpeMeHH. O0CyKaeHne NpeiaraeMbpIx
CrIoco00B



https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/

EcTecTBeHHO-
HAYYHbIN MeTo]
no3HaHus (2 4)

Kak ¢uzuka u ngpyrue
€CTECTBCHHbBIC HAYKH M3Y4alOT
npupony. EcrecTBeH- HOHay4HBbIH
METOJI IO3HAHUS: HAOITI0ICHIE,
TTOCTaHOB-Ka HAYy9IHOI'0 BOIPOCa,
BBIJIBUKEHUE THUIIOTE3,
SKCIIEPUMEHT I10 MTPOBEPKE
TUIoTE3, 00BSICHEHHE HAOII0-
naeMoro siBiieHns. Ornrcanye
(U3MIECKUX SIBIIEHHUH C TIOMOIIIBI0
Moenei

Be1aBmkeHe TUnoTe3, 00bACHAIOMINX IPOCTHIE

SIBJICHUS], HATIPUMED:

— [0YeMy OCTaHaBJIUBACTCS ABUIKYIEecs I10
TOPH30HTAJILHONIOBEPXHOCTH TEJIO;

— II04eMy B XapKYIO [IOrOJly B CBETIION OZIeikK e
MpOXJIaJHel, yeM B TEMHOM.

Ipeioxxenne crnocoGOB NMPOBEPKH THIIOTES.

IpoBeneHne uccienoBaHUs 10 TPOBEpKE KakoH-mubo
THIOTE3bl, HANpUMep: JalbHOCTh TIONETa  IIApHKa,
MYLIEHHOr0 TOPU30HTAJILHO, TeM OoJblle, 4eM Oonblue
BBICOTA ITyCKa.

Tocrpoenne mpocreiimmx Mozpened (U3MYECKUX
SBJICHUH (B BHJIE PUCYHKOB WIIH CXEM), HallpuMep
HaJieHue NpeaMeTa;NpSIMOIMHENHOe PacpoCTpaHeHNe
CcBETa

Pa3nen 2. IlepBoHayaabHBIE €

BE€ICHUSA 0 CTPOCHHUM BEIECTBA (5

)

Crpoenne
pemecra (1 4)

ATOMBI U MOJICKYJIbI, HX Pa3-Mephl.
OIIBITHL, TOKA3bIBAOIIIKE
JICKPETHOE CTPOCHHE BEIeCTBa

HaOnronenne n MHTEPIPETALHs OIBITOB,
CBHJICTEJILCTBYIOIMX 00 ATOMHOMOJIEKYIISIPHOM CTPOCHUH
BEILIECTBA: OIBITHI C Pac- TBOPEHHEM Pa3INYHbIX BEIICCTB B
BOJIE.

OrueHka pa3MepoB aTOMOB U MOJICKYJI C UCIIOIb30BaHHeM (oTo-
rpaduii, MOTy4eHHbIX Ha aTOMHOM CHJIOBOM MHKPOCKOIIE
(ACM).OnpeneneHue pa3MepoB MaJIbIX Tell

https://uchi.ru/

https://resh.edu.ru/

https://skysm
art.ru/

JIBuKeHUe

U B3aMMO/eii-
CTBHE YACTHIL
BemecTna (2 v)

JIBIKeHHe JacTHI] BEIECTBa.

CBs13b CKOPOCTH JBHKEHHS

YaCTHIL C TEMIIEPATYPOIl.
BpoyHoBckoe aBMKEHUE.
Huddysus. B3anmoaeiicTBre4acTuil
BEIIECTBA: PUTSHKEHNE U
OTTaJIKUBaHHE

Hab6mronenne u o0bsicHeHHE OPOYHOBCKOTO JIBHKEHUS H
sBeHus ubdy3un.

TIpoBenenue U 00BSICHEHHE OIBITOB 110 HAOTIOICHHIO
TEIUIOBOrOPACIIUPEHHS Ta30B.

IpoBenenre U OOBSICHEHHE OMBITOB 10

OOHAPY)KEHHIO CHIMOJEKY/ISAPHOrO IPUTSDKESHHUS 1
OTTaJIKUBAHHS

https://uchi.ru/

https://resh.edu.ru/

https://skys
mart.ru/

32



https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/

TemaTuueckui

OcHoBHoOe cogep:xaHue

OcHoOBHBIE BU/IbI 1€ATEJIHHOCTH

0J10K, TeMa yJammxcsi(Ha ypoBHe
Y4eOHBIX JeiicTBHil)
ArperaTHbie ArperarHble cocTosiHUA BemecTBa: | Omucanne (C MCIIONB30BaHUEM IIPOCTBIX MOJENIeH) https://uchi.ru/
COCTOSTHHS CTPOEHHE T'a30B, )KUIKOCTEH 1 OCHOBHBIX Pa3JIMIHI B CTPOCHUH Ta30B, )KUIKOCTEH 1 https://resh.edu.ru/

BemecTa (2 u)

TBEPABIX (KPHCTAUINYECKUX) TEIL.
B3anMoCBs3b MEXIy CBOHCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M MIX
aTOMHO-MOJIEKYJISIPHEIM CTPO-
eHrueM. OcOOCHHOCTH arperarHbIX
COCTOSIHUH BOJIBI

TBEPIBIX TEIL.

OO0BsACHEHHE MaJIOH CKUMAEMOCTH YKHUIKOCTEH U TBEPIBIX
TeJ1, 00110 CKIMAEMOCTH Ta30B.

OObsicHeHHe coxpaHeHHsT GOpPMBI TBEPIBIX TN U
TEKY4eCTHKUAKOCTH.

IIpoBeneHue ONBITOB, TOKA3BIBAIOIINX, YTO B TBEPIOM
COCTOSTHMY BOJIBI YAaCTHIBI HAXOASATCS B CPETHEM Jalblie
JPYr OT Opyra(IUIOTHOCTh MEHBLIE), YeM B XKHIKOM.
YcraHOBIICHNE B3aUMOCBA3H MEX/y 0COOCHHOCTSIMU
arperaTHeIX COCTOSIHMI BOJBI U CYIIIECTBOBAHHEM BOJHBIX
opraun3mMoB(MC — Guosorusi, reorpadusi)

https://skys
mart.ru/

Paznen 3. [IBu:keHune u B3auMoneiicreue e (21 v)

Mexanuveckoe
ABuaKeHHe (3 )

MexaHuyeckoe IBIKEHHUE.
PaBHOMepHOE U HepaBHOMEPHOE
nBukeHne. CKopocCTb.

CpenHsist CKOPOCTh IIPU He-
pPaBHOMEPHOM JIBIKEHUH. Pacuér
IIyTH ¥ BPEMEHH JIBHKEHUS

VccnenoBaHue paBHOMEPHOTO JIBHKEHHUS U ONpPE/SNICHIE
€rONPU3HAKOB.

Habmionenne HepaBHOMEPHOTO IBMKEHUS U OIpEeTIeHHe
€roOTJINYUH OT PABHOMEPHOTO IBHIKEHUSL.

Pemienue 3aau Ha onpejeneHue MyTH, CKOPOCTH U
BPEMEHH PaBHOMEPHOT'O JABHKEHHSI.

AHanu3 rpaduKoB 3aBUCUMOCTH IIYTH M CKOPOCTH OT BpEMEHHU

https://uchi.ru/
https://resh.edu.ru/

https://skys
mart.ru/

HNuepuus,
macca, II0T-
HocTh (4 v)

SIBnenue uHepuu. 3aKOH
uHepuuu. B3aumoneicrsue ten
KaK MPUYIHA U3MEHEHUS CKOPOCTH
JIBIDKEHHS TEIl.

OOBsiCHEHHE ¥ TPOrHO3MPOBAHHUE SIBICHUH, 00YCIIOBICHHBIX
MHEpIHEH, HalIpUMep: YTO IPOUCXOAUT MPU TOPMOKEHUH UIIN
PE3KOM MaHEBpE aBTOMOOHIISI, OUYEMY HEBO3MOXKHO
MTHOBEHHOTIPEKPATHTh ABIDKCHUE HA BEJIOCHIIEIE TN
CaMoOKaTe M T. I,

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/



https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/

Macca kak MEpa MHCPTHOCTHU
tena. [InorHOCTH BCLICCTBA.
CBs13b IUIOTHOCTH C KOJIMYECTBOM
MOJICKYJI B €IMHULIC 00bEMa
BCLICCTBa

HpOBeZ[CHI/Ie 1 aHaJiu3 OIIBITOB, JEMOHCTPUPYHOIINUX
N3MCEHCHUCCKOPOCTU ABMIKCHUA TCJIA B PE3YJILTATC ﬂeﬁCTBHﬂ
Ha HETO APpYTrux TEJI.

Pemenne 3aJa4q Ha OIpEACTICHUE MacCChl TE€JIa, €ro 00BEMa
HUILIOTHOCTH.

IIpoBeneHNe U aHAU3 ONBITOB, AEMOHCTPUPYIOIINX 3aBUCH-
MOCTb U3MEHEHHSI CKOPOCTH TeJla OT €ro Macchl Ipu
B3aMMOJEHCTBHY Tell. VI3MepeHne Macchl Tela pasImIHbIMA
criocobamu. OTipesiesieHne TNIOTHOCTH TeJla B Pe3ylbTaTe
U3MEpPEHHsI ero Macchl M 00bEMa

Cuia. Buasbl
cuii(14 v)

Cuna Kak XapaKT€pPUCTHKA
B3auMozeicTus Ten. Cuna
yHpyroctu u 3axoH ['yka.
VI3smMepeHue CUIbl ¢ TOMOLIBIO
JIMHaMoMeTpa. SIBiieHue
TATOTEHUS U cuIa TsbkecTH. Cuia
TSDKECTH Ha JPYrUX IUIAHETax.
Bec tena. HeBecomocTs.
Ciio)xeHue Cuil, HalpaBJIeHHBIX
10 OJTHOH MPSIMOH.
PaBHopeiicTByromasicun. Cuna
TpeHus. TpeHne CKONMbKEeHUS 1
TpeHue nokos. Tpenue B npupoze
U TEXHHUKE

W3ydenne B3anMOIEHCTBHS KaK NMPUYUHBI M3MEHEHHS
CKOPOCTHTENA WX ero JieopMaIum.

Onyicanue peajbHbIX CUTyallii B3aUMOJCHCTBHS TEJ €
HOMOIIBIOMOZIENICH, B KOTOPBIX BBOJUTCS MOHATHE U
u300pakeHne CHiIbl. M3ydeHue Cuilbl YIpyrocTH.
HccnenoBaHue 3aBUCMMOCTH CHIIBI YIPYTOCTH OT YAJIMHEHUS
PE3MHOBOIO IIHYPa WU TIPYXKUHBI

(c moctpoeHueM rpaduka).

AHanu3 NpakTHYECKUX CUTYalLUil, B KOTOPBIX MPOSIBIIAETCA
JieficTBUE CUIIBI YIPYTOCTHU (YHIPYroCTh Ms4a, KPOCCOBOK,
BETOKZEpeBa H Jp.).

AHanu3 CUTYyaluii, CBSI3aHHBIX C SBJICHUEM TATOTEHHUSL
OO0bsicHeHHE OpPOUTATIBHOTO BIKEHHS IUTAHET C
HCIOJIB30BAHUEM SIBJIICHUS TATOTEHUS U 3aKoHa uHepuuu (MC
— acTpoHOMHS). FI3MepeHHe Beca Tena ¢ TOMOLIBI0
nquHamoMeTpa. OGOCHOBaHHUE ITOTO CrIOCO0a U3MEPEHHSL.
AHanu3 ¥ MOJIETIMPOBaHHUE SIBJICHUSI HEBECOMOCTH.
DKCIEepUMEHTAIbHOE MOTy4EHHE MIPaBUIIA CIIOKEHHS CHJI,
HaNpaBJICHHBIX BAONIb OAHOU mpsiMoil. OmpenencHue
BEJIMYMHBI PABHOIEHUCTBYIOIIEH CHIIL.

I/I3yquHe CHUJIbI TPECHUSA CKOJIBKCHUS U CUJIBI TDCHUA TOKOS.

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/
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HccenenoBanue 3aBHCHMOCTH CHIIBI TPEHHS OT Beca

TeJIau CBOICTB TPYIIUXCS TOBEPXHOCTEH.

AHanm3 NpakTUIECKUX CHTYallWH, B KOTOPBIX IPOSIBIISETCS
JeWCTBUE CHJIBI TPEHHMSI, HCIIONIB3YIOTCS CIIOCOOBI &
YMEHBIICHNS WIN yBEJINUSHNS (KaTaHWe Ha JIBDKAX, KOHbKaX,
TOPMOXKEHHE aBTOMOOWIISI, HCTIONB30BaHKE TTOIIHITHAKOB,
TUTaBaHHe BOJHBIX KHUBOTHEIX 1 1p.) (MC — Ounomorwus).

Pemenne 3amau ¢ ucnonb3oBaHUEM Cl)OpMyJ'I JUIA pacqéTa
CHJIBITSDKECTH, CHJIbI YIIPYT'OCTH, CHUJIbI TDEHUSA

Pa3znen 4. JlaBJjienne TBEPABIX TeJ, KUAKOCTEH U ra3os (21 41)

JlaBaenne. JHasnenne. CnocoObl yMEHb- AHanu3 1 00bSICHEHHE ONBITOB U NPAKTHYECKHX https://uchi.ru/
ITe- penaua LICHUS U YBEIIMYCHHUS JABJICHUSL. CHUTYaIMii,B KOTOPBIX NPOSIBIIACTCS CUJIa JaBICHHS. https://resh.edu.ru/
AaBJjie- HUsl JaBneHue raza. 3aBUCHMOCTb O6ocHOBaHHE CITOCOOOB YMEHBIIEHHS U YBETUUECHUS https://skysmart.r
TBEPABLIMHU JaBJIEHUS Ta3a0T 00bEMa U JaBiieHus. M3ydeHue 3aBUCUMOCTH JaBJIeHHs ra3a oT 00bEMau | u/
TeJaMHu, Temnepatypsl. [lepenaua Temnepatyphl. M3ydyenne ocoOeHHOCTEN mepenadyu 1aBIcHUs
KHUIKO- CTSIMH JaBIEHUS TBEP/BI-MU TEJIAMH, TBEPABIMU TENNAMH,)KUIKOCTAMH U razamMu. OO0CHOBaHHE
u razamu(3 1) XKUJIKOCTSAMU U ra3aMH. 3aKOH PE3yIBTATOB OIBITOB OCOOEHHOCTSAMU CTPOEHHUS BEIIECTBA B

[Mackans. TBEPIOM, KUAKOM

ITHEBMATHYECKIE MAIIHHLL 1 Ta3000pa3HOM COCTOSIHHSIX.

OKCIepUMEeHTaIbHOE 10Ka3aTelIbCTBO 3aKOHA
ITackans. Pemenue 3agay Ha pacyér naBneHus
TBEPAOrO TEIA



https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/

JlaBjenue
skuakoctu (5

)

3aBUCUMOCTD JaBIICHHS
JKUJIKOCTH OT TITyOUHBI
norpyxenus. ['uapocraTuyeckuit
napajokc.

CooOmiaromuecs: COCyIbI.
T'uapaBIMYecKre MEXaHU3MBI

I/ICCHCZ[OBaHI/Ie 3aBUCUMOCTH JAaBJICHUA KXUAKOCTU OT
I‘Hy61/IHLIHOI‘py)KCHI/ISI " INIOTHOCTH KHUJKOCTH.

Habmonenne u o0bsICHEHNE THIPOCTATHIECKOTO
HapaJIOKCaHa OCHOBE 3aKoHa [lackais.

M3yueHne cooOIArOIUXCs COCYIOB.

Pemrenue 3a1au Ha pacuér AaBIEHUS KUIAKOCTH.
OObsCHEHNE TIPUHIINTA JICUCTBHUS THIPABINIECCKOTO
npecca.

AHasu3 1 00bSICHEHHE NPAKTHYECKUX CHTYALHi, IeMOHCTPHPY
FOIMX TIPOSIBICHUE JAABJICHHS JKUIKOCTH 1 3aKoHa ITackais,
HanpHMep TPOLECCOB B OPraHU3Me MPH IITYOOKOBOJAHOM HBIPS
Hru (MC — Guonorust)

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/

ATMmocdepHoe
nasJjenne (6
1)

Atmocdepa 3emin 1 aTMOC-
(bepHoe nasnenue. [TpuunHbI
CYILIECTBOBaHMsI BO3LYIIHON
o6onouku 3emiu. OmnbIT
Toppuuennu. 3mepenue
aTMOC(EpPHOr0 JaBJICHHUSI.
3aBUCHMOCTH aTMOC(HEPHOro
JIABJICHUS OT BBICOTHI

Haj ypoBHeM Mopst. [Tpubopsr as
u3MepeHus arMocepHo- ro
JIaBJICHUS

DKcnepuMeHTalIbHOe 00HApYKEeHNE aTMOC(HEpHOro
JJaBJICHUS. AHAIIN3 U O0BSICHEHUE ONBITOB U NMPAKTHYECKUX
CHUTYaIMi, CBA3aHHBIX C ICHCTBHEM aTMOC()epHOro
JIABJICHHUSL.

OObsicHeHHe CylIecTBOBaHHsI aTMocdepsl Ha 3emie u
HEKOTOPBIX IUIAHETaX MM €€ OTCYTCTBHUS Ha IPYrHX
rianetax u Jlyne(MC — reorpadusi, acTpoHOMHUS]).
OObsiCHeHHE M3MEHEHHSI UIOTHOCTH arMocdepsl ¢
BBICOTOH M 3aBUCUMOCTH aTMOC()EPHOr0 JIABJICHUS OT
BBICOTBI.

Pemenne 3anau Ha pacyér aTMOC(HEPHOro JaBJICHUS.
W3ydenne ycrpoiictBa GapomeTpaaHepora

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/

JeiicTrBue
KHAKOCTH U
razaHa
Norpy:kéHHoe

JlelicTBHe XKUIKOCTH M ras3a Ha
MOrpyXEHHOE B HUX TEJO.
BrrrankuBaromas (apXxumea0Ba)
cuia. 3aKoH Apxumena.

DKCIepUMEHTANbHOe 00HAPYKEHHE NEHCTBUS JKUAKOCTH U
raszaHa norpyx€HHoe B HUX TeJIo.

OnpeneneHne BHITAIKABAOMICH CHJIbI, NEUCTBYIOIIEH Ha
TEJI0,IOTPY>KEHHOE B KHUIKOCTb.

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/



https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/
https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/

B HuX Teuo (7
1)

IInaBanue Ten. Bozgyxora-
BaHUE

IIpoBenenue u 06CYKAE€HHE OMBITOB, AEMOHCTPHUPYIOIINX
3aBUCUMOCTD BBITAJIKMBAIOUIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B )KUAKOCTH, OT 00bEMa NOTPYKEHHON B KUIKOCTh
YacTU TeJIau OT IUIOTHOCTH XKHUJKOCTH.

HWccnenoBanue 3aBUCUMOCTH Beca Tella B BOZIE OT
00BEMaNOrpykEHHOH B KHUIKOCTH YacTH Tela.

Pemenne 3aJa4 Ha IPpUMEHCHUE 3aKOHa ApXI/IMeI[a u
ycinoBuAIUIaBaHUSA TEJI.

KoHcTpyrpoBaHue apeoMeTpa Wi KOHCTPYHPOBAHUE JIOIKH
¥ onpejiesieHne eé rpy30noabEMHOCTH

Pa3nen 5. Pa6ora u MmoutHocTh. JHeprus (12 u)

Pa6ora u mom-

MexaHnmdeckast pabora.

DKCIIepUMEHTAIBHOE ONpe/eeHHe MEXaHHIeCKOi padoThI

https://uchi.ru/

HOCTb (3 4) Mounocts CUJIBITSDKECTH NIPU NMAJACHUH T€JIa U CHIIBI TPSHUS TIPH https://resh.edu.ru/
PpaBHOMEPHOMIIEPEMEILEHUH TEla IO FOPU30HTAIbHOM https://skysmart.r
MIOBEPXHOCTH. u/
Pacuér momHoCTH, pa3BrBacMoOi MPU MOABEME T10 JIECTHHUIIE.
Pemrenue 3ana4y Ha pacuéT MexaHUUECKOH pabOThI U
MOUIHOCTH
Mpoctoie IIpocrbie MEXaHU3MBL: pbIYar, OmnpefeneHne BHIUIPHIIIA B CHJIE MPOCTBIX MEXAHU3MOB https://uchi.ru/
MeXaHU3MbI OJIOK, HAKJIOHHASL IIIOCKOCTb. HAIIpUMEPE ppluara, MOABUKHOIO U HETIOABUKHOI'O https://resh.edu.ru/
(5a) lpaBmito paBHOBECHS phIyara. 6JI0KOB, HAKJIOHHOH IIIIOCKOCTH.

[Ipumenenue npasuna
paBHOBecHs pbyara K OJI0Ky.

«3omoroe TMIPaBUJI0» MEXAHUKHU.

KIIJ npocThIX MEXaHU3MOB.
IpocTbie MexaHU3MBI B OBITY U
TeXHUKe. Pbruaru B Tene
YesoBeKa

VccnenoBanue yciaoBHsl pABHOBECHS pblyara.
OOHapy»eHHe CBOKCTB MPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX U IMPUCIOCOOICHUSX,
UCIOJIb3YEMBIX B OBITY

U TEXHUKE, a TAKKe B )KUBBIX opranmsmax (MC —
6uoorHs). DKCIIepUMEHTAILHOE T0KA3aTeIbCTBO
paBeHCTBa paboT MpH NPUMEHEHHUH TPOCTHIX MEXaHU3MOB.
Onpenenenne KI1/] HaKIOHHON TTOCKOCTH.

Pemienue 3a1au Ha IPUMEHEHHE NPaBUiIa PAaBHOBECHS pblyara
nHa pacaét KI1J]

https://skysmart.r
u/
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Mexanuyecka
s1 yHeprus (4

)

Kunernueckas 1 OTeHIUATIbHASL
sHeprust. [IpeBpaieHne oHOro
BHUJIa MEXaHHYECKON SHEPIUH B
Jpyroi. 3aKoH COXpaHEHHs U
WU3MEHEHHS SHEPTUH B MEXaHHKE

3KCHepI/IMeHTEU'H>HOC ONpeaACIICHUEC N3MCHCHUSA
KHHETUIECKON T HOTCHHHaHBHOﬁ OHEPruu Tejia mnpu €ro
CKaTBIBAaHUH 110 HAKIIOHHOM TIJIOCKOCTH.

DopMyITHpOBAHUE HAa OCHOBE HCCIEIOBAHUS 3aKOHA
COXPaHEHUSIMEXaHHUYECKON SHEPTUM.

OOcyxaeHre TpaHHI] TPUMEHIMOCTH 3aKOHA COXPaHEHHS
SHEpIUu.

Pemenne 3a1a4 ¢ MCMONB30BAHMEM 3aKOHA COXPAHEHUS
SHEpPTUH

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/

PesepBHoe Bpemsi (3 u)



https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/

8 wuacc (68 1)

TemaTudeckuii
0J10K, TeMBI

OcHoOBHOe cofepaxaHue

OcHOBHBIE BHABI IeSITEILHOCTH
y4Jammxcsi(Ha ypoBHe y4eOHbBIX
AeiicTBUii)

[DIeKTpOHHEIE
oOpa3oBaTesbH
bIe pecypchl

Pa3zzen 6. TenuioBbie siByieHust (28 4)

Crtpoenne

U CBOiicTBa
pemtecrBa (7 )

OCHOBHEIE TOJIOKEHUS

MOJIEKYJIIPHO-KHHETUYECKON
TEOPHUHU CTPOECHUSI BEILECTBA.
Macca 1 pa3Mepbl aTOMOB

u Monekya. OIbIThI, 0A-
TBEPIK/IAIOIINE OCHOBHbIE
TIOJIOXKEHUST MOJIEKYJISIP-
HO-KUHETUYECKOH TEOPHH.
Monenu TBEPAOro, KUIKOTO
U ra3000pa3HOro COCTOSHHUN
BemiecTBa. Kpucrannuueckue

Ha6J’HOZ[eHI/Ie " UHTEpIIpETalus ONbITOB, CBUACTCILCTBYIOIUX

00 aTOMHO-MOJICKY/ISIPHOM CTPOSHHH BELIECTBA: OIBITHI C pac-
TBOPEHHEM Da3JIMYHbIX BEIECTB B BOJE.
Pemienne 3aa4 no OLEHMBAHUIO KOJIMYECTBA aTOMOB MIJIM MOJIE-

KyJI B eAMHULE 00bEMa BEILECTBA.

AHanu3 TeKcTa JIPeBHUX aTOMHUCTOB (Hampumep, (parmenra
noamsl JIykpenust «O npupoze Belieit») ¢ H310KeHHeM 000CHO-
BaHUW aTOMHOM rumore3bl (cMbIciaoBoe uTeHue). OneHka
yOeIUTEIbHOCTH ITHX 00OCHOBAHUIA.

OObsicHeHHe OPOYHOBCKOTO JABWXKEHUS, siBIeHUs auddy3uu
U pa3Inuui MeXIy HUIMHU Ha OCHOBE TOJIOKEHUI MOJIEKYIISp-

https://uchi.ru/
https://resh.edu.r

u/

https://skysmart.
ru/
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n aMOp(bHBIe TBépZLBIe TCJIa. HO-KUHETUIECKON TEOpHU CTPOCHUS BCIIECTBA.

OOBsCHEHNE CBOMCTB ra3oB, OOBsiCHEHHE OCHOBHBIX Pa3lIUUUil B CTPOCHHH Ta30B, YKUIKO-
JKUAKOCTEHN U TBEPIBIX TEJ HA cTeil ¥ TBEPABIX TeJl C UCIIONB30BAaHUEM MOJIOKEHUH

OCHOBE TIOJIO’KCHU MOJIEKYJISIPp-HOKMHETHYECKON TEOpUH CTPOSHHUSI BELLIECTBA.
MOJIEKYJIIPHO-KUHETUUECKOM IIpoBeneHne ONBITOB IO BBIPAIIMBAHUIO KPUCTAIOB IIOBAPEH-
Teopun. CMaurMBaHUe U Ka- HOM COJTU WJIK caxapa.

MAUISPHBIE SBICHUSL. IIpoBenenne n OOBSICHEHHE OIBITOB, IEMOHCTPHUPYIOIINX
TerutoBoe pacuIMpeHuen cxaTue KaNWUTSIPHBIE SIBJICHUS U SIBJIEHUE CMAaYUBaHUSI.

OOBsICHEHNE PO KAITMIILSIPHBIX SBIEHHUHN TSI TOCTyIUICHUS
BOJIbI B opraHn3Mm pacrenuii (MC — Ouomnorus).

Hab6mronenne, npoBenieHNe U 0OBSCHEHNE ONBITOB 110
HaOJIIOIEHHIO TETUIOBOTO PACHIMPEHHs Ta30B, JKUIKOCTEH U
TBEPABIXTEI.

OOBbsicHeHHEe coXpaHeHUst 00bEMa TBEPABIX TEll, TEKYYECTH
JKHUAKOCTH (B TOM YHCIIE, PA3HUIIBI B TEKY4ECTH IS Pa3HbIX
JKHUAKOCTEH), JaBIeHHs rasa.

IIpoBeneHne OMBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTH JaBlIE-
HHMS BO3/1yXa OT €ro 00béMa 1 HarpeBaHUs WK OXJIKACHUS,

U UX O0BSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYIISIPHOTO y4EHHSI.
AHanu3 NpakTHYECKUX CUTYAIUH, CBI3aHHBIX CO CBOMCTBaMHUIA30B,
JKUAKOCTEN M TBEPIBIX TEJ




TenJioBbIe npouecchbl
(21 g)

Temneparypa. CBs3b TemMIie-
PaTyphl CO CKOPOCTBIO
TEIUIOBOTO IBHKEHHS YACTHII.
Buyrpennstsa sHeprus. CriocoOsl
HM3MEHEHHS] HHYECKUX U
TEIIOBBIXIIPOLIECCAX

OO0ocHOBaHHE MPABII U3MEPEHUS TEMIIePaTypEL.

CpaBHEHHE pa3IMYHBIX CHOCOOOB M3MEPEHHUs U LKA
TEeMIEPaTypBl.

HaGnronenne W OOBSCHEHHE OIBITOB, JIEMOHCTPHUPYHOLINX
W3MEHEHHE BHYTPEHHEH SHEPIHH Tella B pe3yNbTaTe TEIionepe
Ja49d ¥ pabOoThI BHEIIHUX CHJL.

Pemenne 3aJia4, CBA3aHHBIX C BBIYHMCICHUEM KOJIUYCCTBA TCILIO-
ThI B TIIpOLECCaX TEIUIONEPEAAYU IIPU IIABJIICHUU U KPUCTAJJIN-
3alluy, UCTIapE€HUHN U KOHJICHCAIlNH.

Ananus CI/ITyaI_[I/Iﬁ TIPAKTUICCKOro MPUMEHEHU A SIBJICHHIA
TUTaBJICHUS U KpUCTAJUIU3alluH, HATIpUMED, ITOJIYUIEHUE CBEPX-
YHUCTBIX MaTEPHUAJIOB, COJIEBAs I'PEJIKA U JIP.

AHnanuz paGOTLI 1 00bSICHEHHE INpuHOHUIIa ,I[eﬁCTBPIﬂ TECIIJIOBOI'O
JABUTaTCIA.

Brruncnenne xomnuecTsa TEIUIOThI, BBIACIIAIOMICIOCA IIPpU Cro-
paHuU pas3jIMIHbIX BUJOB TOIUIMBA, U KHI[ JBHUIaTCJIA.

OOCy)KaeHHe KOJIOrHUECKUX MOCIESCTBHIIA UCIOIB30BAHMUS
JIBUTaTeNIed BHYTPEHHETO CrOpPaHHUS, TEIJIOBBIX U THAPO3JIEK-
tpocranimii (MC — 3Kosorus, Xumus)

https://uchi.ru/

https://resh.edu.

r

u/

https://sky
smart.ru/
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Pa3zgen 7. DiiekTpuyeckne U MAarHuTHbIe siBaenust (37 1)




DJIeKTPHUYECKHe
3apsiasl. 3aps-
JKEHHbIE TeJia
M X B3auUMOJel-
crBue (7 1)

Onexrpusanys el J[Ba pona
DIIEKTPUUYECKHX 3aPSIIIOB.
BsaumoeiicTBre 3apspKeH- HbIX
ten. 3akoH KynoHa.

Onexrpryeckoe roie. [IpuHImn
CYIEPITO3HINHN 3IEKTPUIECKHX
nonei. Hocurenu
IEKTPUIECKUX 3aPSIOB.
DJeMeHTapHBIH AIEeKTPUYECKUH
3aps.

HUYECKHUX U TCTUIOBBIXIIpOLIECCAX

Crpoenue aroma. [IpoBogHu-xu u
JMAIEKTPUKHU. 3aKOH COXPaHEHUS
NEKTPUYECKOro3apsia

Hab6monenne 1 npoBeieHNE ONBITOB 110 IEKTPH3AIAN
TEJINPH CONPUKOCHOBEHUH M HHIIYKIIUECH.

Habmonenne n o0bsCHEHNE B3aNMOACHCTBHS
OJHONMEHHOU Pa3HOMMEHHO 3apsHKEHHBIX TEIL
OObsiCHeHHE TIPUHINIIA ISHCTBHS EKTPOCKOIIA.
OObsiCHEHHE SIBICHHH DJIEKTPU3aLUH TIPH
CONIPHKOCHOBEHHUUTEN W HHIYKIIHEH C HCITOIb30BaHUEM
3HAHHUH O HOCHUTEISIX JIEKTPHUYECKHX 3apsIoB B BEIIECTBE.

PacriosHaBanne ¥ 0ObSCHEHHE SIBICHHM DJIEKTpU3alluu B I1O-
BCG)IHBBHOﬁ JKHU3HU.

Pemienne 3ana4, CBSI3aHHBIX C BBIYUCICHUEM KOJIHYECTBA TEILIO-
THI B IIPOLIECCAaX TEILIONEPEIauH MPH TUIABJICHUH ¥ KPHCTAJLIN-
3aIMH, UCTIAPEHUU U KOHJICHCALINH.

AHanm3 cuTyaluii NPakTHYECKOro NPUMEHEHHS SBICHUH
IUIABJICHUS ¥ KPUCTAJUTM3ALMY, HAIPHMED, OTy4eHHE CBEPX-
YHUCTBIX MaTEpPHAJIOB, CONEBas IPEIIKa U JIp.

AHanu3 paboThl U 00BSICHEHUE NPUHLIMIIA ACHCTBHS TEIUIOBOTO
JIBUTaTelIs.

BbluncieHHe KOMMYECTBA TEIUIOTHI, BBIACISIOLIErocs NPU Cro-
paHHU pa3IHMYHbIX BUAOB TorutuBa, U K11/l neuraresns.

OO0CyxKaeHHEe KOJTOTUUSCKUX TTOCTIEICTBHUI

https://uchi.ru/

https://resh.edu.

-

u/

https://sky
smart.ru/
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HCIIOTb30BAaHMS ABUTATENEl BHYTPEHHETO CrOpaHus,
TEIUIOBBIX M IHApodieK-TpocTaHnuii (MC — skomorws,
XUMHS)

Habmonenne n 00BsICHEHHE ONBITOB, WILTIOCTPHUPYIOIINX 3aKOH
COXPaHEHHs AIEKTPUYECKOTO 3apsia.

Hab6mronenne onbITOB 110 MOJIETMPOBAHUIO CHIIOBBIX JIMHAHN
3NEKTPUYECKOTO MOJIS.

HccnenoBanue NeHCTBUS SJEKTPUYECKOTO MOJS Ha
TPOBOIHUKHH JIHUAIIEKTPHKA




IlocTostHHBIN
JIeKTPHYECKHIi
ToK (20 1)

DNeKTpHYeCcKUil TOK. Y CIo- BHS
CYIECTBOBAHMS HIIEKTPH-YECKOTO
TOKa. VICTOYHVKH MTOCTOSITHHOTO
TOKa. J[efCTBUSAIIEKTPHUIECKOrO
TOKa (TEIIOBOE, XUMHIECKOE,
MarHuTHOE). DJIEKTPUIECKUH TOK B
JKUJIKOCTSIX U Ta3ax.
Onexrpuueckas nens. CuiaToka.
DnekTpryecKkoe HapsDKEHHE.
ConpoTHBie-HHE MPOBOHUKA.
V 1enpHOe COpoTHBIICHNE
BeliecTBa. 3akoH Oma Jyis
y4acTKa LeMu.
[TocnenoBaTensHOE

U MapajyieIbHOe COoeIMHEHUe
TIPOBOAHUKOB.

Pabora 1 MOIIHOCTb ANEKTPH-
4ecKoro Toka. 3akoH JIxoy- jisi—
Jlenua. DneKTponpoBoI- Ka U
MOTPEOHUTENH IIEKTPH- YSCKON
SHEPI'uu B OBITY.

Kopotkoe 3ambikaHue

HabnroneHue pa3nuyHbIX BHJOB ACHCTBUS 3JIEKTPUIECKOTO
TOKa 1 OOHApY)KEHHE TUX BHJOB JICUCTBHS B
MOBCEJHEBHOI KU3HH.

COopKa M WCHBITAaHHE JJIEKTPHIECKOI LeTn
HOCTOSIHHOI'OTOKA.

VI3mMepeHune CUITbI TOKa aMIIEPMETPOM.

VI3mMepeHune 3IeKTPUYECKOr0 HAMPSHKCHHUSI BOIIBTMETPOM.
TIpoBeneHre U 00BSICHEHHE OMBITOB, IEMOHCTPHPYIOIIHX
3aBHCHMOCTb AJICKTPHYECKOT'O COMPOTUBIICHHS MPOBOJHUKA
OT €ro JUTHHBI, TJTOMIA/TH MOTEPEYHOr0 CEUCHHUSI i MaTepHaa.
VccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, NPOTEKAIOLIETO
Yepe3pe3ncTop, OT COMPOTUBIICHHS PE3UCTOPA U HANPSHKCHHS
Ha pe3ucTope.

IpoBepka npaBuiia CIIOKEHUs HANPSHKEHUH IPY OCIISI0Ba-
TEJILHOM COEIMHEHHUH JIBYX PE3HCTOPOB.

IpoBepka npaBuiaa A1 CUIIBI TOKA NPU NapalIeIbHOM
COeIU-HEHUH PE3UCTOPOB.

AHanu3 CUTyalUil MOCIEeI0BAaTENbHOIO U

HapaJlIeNIbHOr 0COSIMHEHHS IIPOBOAHUKOB B JIOMAIIIHUX
NEKTPUYECKUX CETAX.

Pewrenue 3ama4 ¢ ucnons3oBanrem 3akoHa OMa u Gpopmysn
pacuéra 37eKTPHYECKOro COIPOTUBIICHHS IIPU IOCIIEA0BATEIIb-

https://uchi.ru/
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HOM U NapaJlICJIbHOM COCIMHCHUU TPOBOAHUKOB.

Omnpenenenue paboOTHl ITEKTPHIECKOTO TOKa,
MPOTEKAIOIIErouepes pe3nucTop.

OmnpeneneHne MOIIHOCTH 3JIEKTPUYECKOrO TOKa,
BBIJICTISIEMON HA PE3UCTOpE.

HccnenoBanye 3aBUCHMOCTH CHIIBI TOKa Yepe3
JIAMIIOYKYOT HaIpsDKeHHs Ha Heil.

Omnpenenenne KITJ[ narpesares.

HccnenoBanne npeoOpa3oBaHus SHEPTHH NPH MOIBEME
TPy3a3JIEKTPOIBUTaTENIEM.

OObsiCHEeHHE YCTPOWCTBA WM NPHHIMIA JIEWCTBUS JOMAITHUAX
JJIEKTPOHArPEBATEIBHBIX TIPHOOPOB.

OObsicHeHHEe NMPUYUH KOPOTKOTO 3aMBIKAaHWSI W NPHHINIA
JEWCTBUS TUIABKUX MPEIOXPAHUTEICH.

Peuenue 3aau ¢ uCronb30BaHUEM 3aKOHA ﬂ)KOYJ'If{*HeHLIa.
Ha6n}oz[el-me BO3HUKHOBEHUS IJICKTPUYECKOI'O TOKA B KU/~
KOCTHU




MarHuTHbIe
siBjieHust (6 1)

TlocTosIHHBIE MarHUTEI.
BsanmoeiicTBre MOCTOSH- HEIX
MarHuToB. MarHuTHOE 110JI€.
MaruuTHOE 11051€ 3EMIINH €TI0
3HAYEHUE JUIS )KM3HU

Ha 3emJyie. OnbIT Dpcrena.
MarsuTHOE TI0JIe IEKTpHUIe-CKOro
Toka. [Ipumenenue
JJIEKTPOMAarHUTOB B TEXHHKE.

JlelicTBHE MarHUTHOTO TOJISTHA
TIPOBOAHUK C TOKOM.
DNeKTpOABUraTesb OCTOSH-HOTO
ToKa. Vcrnonas3oBaHue
3JIEKTpOABUTaTeNeH B TeX-
HUYECKHX YCTPOHUCTBax

U Ha TPaHCIOpTe

HccenenoBanne MarHUTHOTO B3aMMOAEHCTBHS ITOCTOSHHBIX
MarHHTOB.

M3ydeHre MarHUTHOTO MOJIS TIOCTOSIHHBIX MAarHUTOB MPH X
00BETMHEHNH 1 pa3/IelICHUH.

IIpoBeneHne ONBITOB IO BHU3YyaJIH3alMH HOJS MOCTOSHHBIX
MarHHTOB.

W3ydenne sBIeHNS] HAMarHUIMBaHWS BEIECTBA.
HccnenoBanue NeHCTBUS DJIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPEIIKY.

IIpoBeneHne OMBITOB, JIEMOHCTPHUPYIOIINX 3aBHCHMOCTH
CHJIBI B3aMMOJCHCTBUS KaTyIIK! C TOKOM M MarHNTa OT CHJIBI

Y Ha- TIPABJICHUS TOKA B KaTYIIKE.

AHanmu3 cUTyauui NMPaKTHYECKOro NPUMEHEHHUs 3IeKTPOMarHu-
TOB (B OBITOBBIX TEXHUYECKHX YCTPOHCTBAX, IIPOMBIIIICHHOCTH,
MEIUIHHE).

M3yueHue neicTBHsS MarHUTHOTO IOJI HAa MIPOBOAHHUK C TOKOM.
M3yueHue neicTBUS 3IEKTPOIABUTATEIIS.

Mamepenune KIIJI anexTpoaBurarenbHON YCTaHOBKH.
PacnoznaBanue W aHaIM3 PazIMYHBIX MPUMEHEHUH
JNEKTPO-ABUraTeNei (TpaHCIopT, OBITOBBIC YCTPOICTBA U

ap.)

https://uchi.ru/
https://resh.edu.r

u/

https://sky
smart.ru/



https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/

DJ1IeKTPOMArHUT-
Hast wHaykous (4

)

Onbrter - @apapes.  SIBnenne
3JIEKTPOMArHUTHON HHITYK-
uuu. [Ipasuio Jlenua.

OnekrporenepaTop. CriocoOsI
TIONTyYeHUS IEKTPHICCKON
SHEPrUr. DJIEKTPOCTAHIIUH Ha
BO300HOBJIIEMBIX UCTOY- HHUKAX
SHEPrUx

OIBITBI IO HUCCIICAOBAHUIO SIBJICHHUSA 3JIeKTpOMaI‘HPITHOI71

HWHAYK- [OHUU: HCCICIOBAHUC W3MEHEHUH
HaIpaBJICHUI MHAYKIIMOHHOI'O TOKa

3HAYCHUA

u
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-
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PesepBHoe Bpemsi (3 4)
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9 kiace (102 v)

TemaTHuecKuii OCHOBHOE COfepKAHNE OCHOBHBIE BHBI JACSATEILHOCTH 36‘”emp°“Hbm
610K, Tema yuaumxcsi(Ha ypoBHe y4eOHbIX 00pasoBaTe/IbH
AelicTBHIA) bl pecype
Paznen 8. Mexanuueckue siBjenus (40 v)
https://uchi.ru/
Mexannueckoe MeXaHIUeCKoe IBHKEHHE. AHat3 1 OGCY)K/ICHHUE Pa3THIHBIX IPUMEPOB MEXAHIIECKOTO b o) " odery
ps: edu.

JBHKEHHE MarepunanbHas ToUKa. JBIDKCHHS.

¥ C1oco0bI ero
onucanus (10 v)

Cucrema orcuéra. OTHOCH-
TEJIBHOCTh MEXaHHYECKOrO
JIBHDKEHHUS.

PaBHOMepHOE NpsIMONUHEH-
Hoe JiBrxeHne. HepaBHoMep-
HOE TMPSMOJIMHEIHOE JIBHIKE-
Hue. CpeHss U MTHOBEHHAsI
CKOPOCTh TeJa MPU HEPAaBHO-
MEpPHOM JBMKEHHU.
Yckopenue. PaBHoyckopeH-
HOE NPSAMOJIMHEHHOE JBHXKE-
Hue. CBOOOIHOE HajeHHeE.
Onbrtel ["anunes.
PaBHOMepHOE IBIDKEHHE

1o okpyxHoctu. I[lepron

1 4acToTa 00palIeHus.
JluneitHas u yrioBast CKOpO-
ctu. LleHTpocTpemurensHoe
YCKOpeHHe

OOcyxaeHre TpaHuIl IPUMEHIMOCTH MO «MaTephaIbHas
TOYKaY.

OmnuncaHue MEXaHHYECKOTo ABWDKEHHS Pa3MYHBIMHU CIOCOOaMHU
(ypaBHeHue, Tabmuna, rpaduk).

AHanu3 )KU3HEHHBIX CUTYalUil, B KOTOPBIX MPOSIBIISIETCS
OTHOCHUTEIBHOCTh MEXaHHYECKOTO IBHIKCHHUS.

Hab6mroneHne MexaHMYECKOro JBH)KEHHUS Tela OTHOCHUTENBHO
PAa3HBIX TeJ OTCYETA.

CpaBHeHHe IyTeil ¥ TPaeKTOPHil ABMKEHUS OZHOTO U TOTO e
TeJla OTHOCHTENIBHO PA3HbIX TNl OTCYETA.

Amnanu3 tekcra I'ajauiaess 00 OTHOCHTEILHOCTH ABHIKEHUS;
BBITIOJIHEHUE 3a]aHUil 110 TEKCTY (CMBICIOBOE YTEHHUE).
OmnpejesneHue cpeaHeil CKOPOCTU CKOJIBKEHUsS OpycKa WM JBH-
JKEHMS LIapUKa 110 HAKJIOHHOH IIJIOCKOCTH.

Ananu3 u 00Cy)KAeHHE CIOCOO00B MPHOIMKEHHOTO
olpe/eneHus

MTHOBEHHOH CKOPOCTH.

OmnpeneseHne CKOPOCTH PAaBHOMEPHOrO JBM)KEHUs (IIapuKa

B JKMKOCTH, MOJIEJIH AIEKTPUUECKOr0 aBTOMOOMIIS U T. I1.).
OnpexeseHue mMyTH, MPOHISHHOIO 32 JaHHBIA TMPOMEXKYTOK
BPEMEHH, U CKOPOCTH TeJa 10 rpadMKy 3aBUCUMOCTH ITYTH
PAaBHOMEPHOT'O JIBU)KEHHSI OT BPEMEHH.

OOcyxaeHre BO3MOXHBIX HMPUHIUIIOB JIEHCTBUS MPHUOOpPOB,
M3MEPSIONINX CKOPOCTH (CHHIOMETPOB).

Bbruncnenne mytm W CKOPOCTM IPU  PABHOYCKOPEHHOM
TIPSMO- JINHEHHOM JIBIDKCHUH TeNa.

https://skysmart.r
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Omnpenenenue NPOHAEHHOTO ITyTH U yCKOPEHHS IBIDKSHUS Tea
110 Tpah MKy 3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O IIPSIMO-
JIMHEHHOT 0 JIBIKEHHS Tella OT BPEMEHH.

Omnpenernenne YCKOpEHNs Tena IpH paBHOYCKOPEHHOM
JIBIDKE-HHUH 110 HAKJIOHHOH TIOCKOCTH.

M3mepenne neproaa 1 4acTOTH! OOpaIeHus Tela 0
OKPY>KHOCTH.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JIBIKSHHS

TEJIaTo OKPY)KHOCTH.

Pemrenne 3anad Ha onpeieieHNe KWHEMAaTHIECKUX XapaKTepH-
CTHK MEXaHHYECKOTO JBIKCHHS PA3INYHBIX BHIOB.
PacriozHaBanue u npuONMKEHHOE ONMCAaHKE Pa3INYHBIX BHIOB
MEXaHUYECKOT0 JABMKEHHUS B IPUPOJIC M TEXHHKE (Ha MpUMepax
CBOOOJIHO MaJIAFOIIMX T, IBIKEHUS )KUBOTHBIX, HEOSCHBIX Tel,
TPaHCIOPTHBIX CPEJICTB U AP.)

B3aumoneiictBue
Teut (20 u)

IlepBriit 3axoH HeroToHA.

Bropoii 3axon Herorona.

Tperuii 3akoH HptoToHa.

[IpuHIMI Cynepro3UIMK CUIL.

Cuna ynpyroctu. 3akoH I'yka.
Cuta TpeHUs: cuiia TpEeHUst
CKOJIBKCHHS, CHJIA TPEHUS

TIOKOsI, APYI'HE BUABITPEHUSL.

Cuu1a TSDKECTH U 3aKOH BCEMHPHOTO

TATOTEHUS. Y CKOPEHUE CBOOOIHOrO
najeHus. [IBIkeHue IiaHeT

HabnroneHue u 00CyskIeHIE ONBITOB € JBH)KCHHEM TeJla IPH
YMEHBIIEHNH BIUSHUS APYTUX TEII, PEMATCTBYIOINX JBHAKE-
HHIO.

Amnanus Texcra ["ammies ¢ onucaHueM MbICJIEHHOTO 9KCIIEpU-
MEHTa, 0OOCHOBBIBAIOIETO 3aKOH MHEPIINH; BBIIIOHEHNE
3aJJaHUH 10 TEKCTY (CMBICIIOBOE UTEHHE).

OOGcyx/ieHHe BO3MOXHOCTH BBIIIONHEHHS 3aKOHA
HMHEPLUHUB Pa3IMYHBIX CUCTEMaxX OTCUETA.

Hab6mionenne u o6cyxaeHie MEXaHUIECKHX SBICHUI,
MPO-UCXOIAMNX B chucTeMe oTcuéTa «Tenexkay npu eé
PaBHO- MEPHOM U YCKOPEHHOM JBHXXEHHU OTHOCHTEIIHHO
KaOuHeTapHu3UKu.

JlelicTBHs ¢ BEKTOpaMU CHJI: BBITIOJIHEHUE 3a/1aHUH T10 CII0XKE-HUIO
Y BBIYMTAHUIO BEKTOPOB.

https://uchi.ru/
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Bokpyr Comnia. Ilepsas Habmonenne n/miam npoBeeHNE OIBITOB,

KOCMHYECKast CKOPOCTb. JEMOHCTPUPYIOIINX 3aBUCIMOCTh YCKOPEHHS Tella OT
HeBecoMOCTh 1 MEPETPY3KH. NPUJIOKEHHON K HEMY CHJIBI M MacCHI Tela.

PaBHOBecHe MaTepHaIbHON Ananu3 u oOBsICHEHUE SIBIICHUI C HCIIONB30BAaHHEM BTOPOTO
TOUYKH. AGCOIIOTHO TBEpIOE 3akoHa HeroToHa.

teno. PaBHOBecue TBEpIOTO Pemenne 3amau ¢ MCIONB30BAHMEM BTOPOTO 3aKOHA

Tela ¢ 3aKPEUIEHHOM O0ChI0 Hrroronam npaBuiia CIOKEHUS CHIL.

BpamnieHns. MOMEHT CHITBL. Ornpenienenne KECTKOCTU MPYKUHBI.

HenTp TspKecTn AHanu3 cuTyalnui, B KOTOPBIX HAOII0Ja0TCs ynpyrue negop-

MaIHH, ¥ UX 00BSCHEHHE C MCIOIb30BaHNEM 3aKoHa [ yka.
Pemrenue 3anau ¢ ucronap30BaHneM 3aKkoHa ['yka.
HccnenoBanue 3aBUCHMOCTH CHITBI TPEHHUS CKOJTBKEHUS

OT CHJIBI HOpMAaJBHOTO JaBieHus. OOcyxieHne
Ppe3yabTaTOBUCCIIETOBAHMSI.

Onpenenenne ko3 duineHTa TpEeHHs CKOIBKEHHS.
V3mepeHue cuibl TPEHHS MOKOSL.

Pemenne 3anau ¢ ucnonb3oBaHueM (HOPMYIbI JUIS CHIIBI
TPEHUSI CKOJIBKEHUSL.

AHanu3 ABIWKEHUS TeJl TOIbKO MO IeHCTBHEM CHIIBI TSXKE-
CTU — CBOOOIHOTO TaJICHHS.

OObsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUsI CBOOOIHOrO
MaJeHUsOT MAacChl TeJa.

O1eHKa BETUYMHBI CUJIBI TATOTEHUS, ASHCTBYIOIIEH MEXTY
IIBYMS TeJdaMu (IJ1s1 pa3HbIX Macc).

AHanu3 IBM)KEHMS HEOSCHBIX TEJ IO ICHCTBHEM CHJIbI
TATOTe- HUs (C UCTIONB30BAHUEM OTIOTHUTEIBHBIX
HCTOYHHKOB MH(OP- MaIUH).




PerieHne 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHA BCEMUPHOTO TATOTE-
HUS 1 HOPMYIIBI ISt pacu€Ta CHIIbI TSHKECTH.

AHaM3 OPUTHHAJIBHOIO TEKCTa, ONUCHIBAIOIIETO NPOSIBICHUSL
3aKOHa BCEMHPHOT'0 TATOTEHHS; BBIMOIHEHHE 3aJaHHH 110 TEK-
CTY (CMBICIIOBOE UTEHHE).

HabmionieHre u 00CY)XACHHE OIBITOB 110 M3MEHEHUIO Beca
TeNaTpH YCKOPEHHOM JIBU)KCHHUH.

AHanm3 ycJIOBHH BOSHHKHOBCHHS HEBECOMOCTH H
nepe-rpy3Ku.

Penrenue 3aiau Ha ONpeJIeNIeHHe Beca TeJld B Pa3IMIHBIX
YCIOBHSIX.

Ananus cul, lIeﬁCTByIOH.H/IX Ha TeJI0, MOKOAIICECSI Ha OIope.
Onpe)leneHHe LEHTpa TSHKECTU PA3JINIHBIX TEJI

3aKoHBbI coxpa-
nenus (10 u)

Wmnynec tena. 3menenue
uMITyIbca. IMIynbsc CHibl.
3aKOH COXpaHEHHUS HMITYJIb-Ca.
PeaxTuBHOE nBHXKEHME.
Mexanuueckas pabora u
MOIIHOCTE. PaboTa crit TshKeCTH,
ynpyrocrtu, Tpe- Hus. CBsi3b
SHEPIuu U pa- OOTHL
INoreHumanbHast SHEPrUs Tea,
MIOJTHATOTO HaJl MOBEPX-HOCTHIO
3emutd. [loTeHumManb-Hast SHEprus
CXKaTOM Mpy- )KUHBI.

Kunetnueckast sHeprusi.
Teopema 0 KMHETUUECKOH
SHEPTHH.

HabroneHue u o0cysxieHUE ONbITOB, AEMOHCTPUPYIOLIHUX
nepeiady UMITYJIbCa IIPU B3aUMOJCHCTBUH TeJI, 3aKOH COXpaHe-
HMS MIMITYJTbCa TIPU a0CONIIOTHO YIIPYrOM U HEYIIPYrOM B3aUMO-
JEUCTBUH TeIL.

AHanu3 cuTyaluid B OKpy>Karolei >KU3HU ¢ UCIOJIb30BAaHUEM
3aKOHA COXPaHEHUs UMITYJIbCa.

Pacnio3HaBaHue SBJIEHHS PEAKTUBHOTO JBM)KCHHS B
npupozen Texuuke (MC — Guororus).

IpuMeHeHue 3aKOHa COXPaHEHHs UMITYJIbca 11 pacuéra
pe3y/IbTaTOB B3aUMOJEHCTBUS Tel (Ha MpUMepax

HEYIpy- TOro B3aUMOJICHCTBYS, YIPYTroro LEHTPaIbHOTO
B3aMMO- JICHCTBHS JIBYX OJTMHAKOBBIX TElI, OTHO U3

KOTOPBIX HEMOA-BH)KHO).

Pemienue 3a1a4 ¢ HCMOIb30BaHUEM 3aKOHA COXPAHEHUS M-
HyJbca.

Omnpenenenne paboOTHl CHIIBI YIPYrOCTH HPH MOABEME Ipy3ac
HCIIOJIb30BAaHUEM HEIOJIBUIKHOIO U MOABHIKHOTO OJIOKOB.

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/



https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/

3aKoH COXpaHEHHsI MEXaHH-
YECKOH 3HEpruu

M3MmepeHue MOIHOCTH.

M3mepenne NoTeHIMAIBHON HEPTUU YIIPYTO

e OpMUPOBAH-HOU TIPYKUHBI.

M3mepeHne KMHETUYECKOM SHEPrUuM Tela M0 JTMHE TOPMO3HOIO
MyTH.

DKCIepUMEHTATLHOE CpaBHEHUE H3MEHEHUS
MOTCHLIMAIBHOM M KHHETUYECKOM »SHEpruil Tena mpu
JIBIDKCHHH 110 HAKJIOHHOH TUIOCKOCTH.

DKcrepUMeHTaIbHas! TIPOBEpPKa 3aKOHA COXPAaHEHHsI MEXaHU4e-
CKOU SHEPTHH TIPH CBOOOTHOM TIaICHUH.

HpI/IMeHeHI/Ie 3aKOHa COXpaHCHUSA MEXaHUYECKON SHEPruu st
pacqéTa HOTeHHHaJ’[LHOﬁ U KUHETHUYECKOI 3HepFHﬁ TCJa.
Pemenue 3a/1a4 € UCII0JIb30BAHUEM 3aKOHA COXPaHCHHUS ME€Xa-
HUYECKOI OHEpIruu

Paznen 9. Mexannueckue Kojgedanusi 1 BoaHbI (15 )

MexaHuveckue
Kosteoanust (7 1)

KonebarensHoe nBrxeHue.
OCHOBHBIE XapaKTEPUCTUKU
KoJieOaHHii: IepPUOJ, YacToTa,
ammutyga. Maremaruue- cKuit
U NIPY)KUHHBIA MasiTHU-KH.
[IpeBpaienne sHepruu npu
KoNeOaTeIbHOM ABHKE- HUU.
3aryxaromue KonebaHus.

BriHyxeHHble KoaeOaHus.
Pe3onanc

Hab6mronenue konebaHuid 1oj JeHCTBHEM CHII TSDKECTH U YIIPY-
TOCTH U OOHApY)KEHHE MMOAOOHBIX KoJIeOaHU B OKpYKaroLeM
MHpE.

Amnanu3 xonebaHuit Tpy3a Ha HUTH 1 Ha npyxune. OnpezeneHne
4acTOThI KOJIeOaHNH MaTeMaTHYeCKOro U NPYKUHHOTO MasiTHU-
KOB.

Habmonenne u oObsicHeHue siBIeHus pe3oHaHca. VcenenoBanue
3aBUCHMOCTH Ilepuosia KojaeOaHHil MOIBELIEHHO-TO K HUTH
rpy3a OT JUIMHBI HUTH.

TIpoBepka He3aBUCUMOCTH TepHoaa KoilebaHuil rpy3a, MOaBe-
MIEHHOTO K JIEHTE, OT MacChl rpy3a.

Hab6mronenne u o06cyxaeHHe OIBITOB,

JIEMOHCTPUPYIOIINX 3aBUCHMOCTh MepruoAa KoieOaHui
MPYKAHHOT'O MasSTHHUKAOT MAacChl Ipy3a U KECTKOCTH

TP Y>KUHBI.

IIpuMeHenne MaTeMaTH4ecKoro W MPYKWHHOTO MasSTHAKOB
B KaUeCTBE MOJICIICH /715l OMCaHus KoJeOaHH B OKPYXKAFOIIEM

https://uchi.ru/
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MHpe.

Pernrenue 3a/1a4, CBI3aHHBIX C BEIYMCIICHAEM HJIH OLICHKOW YaCTOTHI
(nmepuosa) KkoeOaHuit

Mexanuyeckue
BOJIHBI. 3BYK

(8w

CBoO¥CTBa MEXaHUUYECKUX BOJIH.
JlnmnHa BomHBL. MexaHn4yecKue
BOJIHBI B TBEPOM Telle,
CECMHUYECKHE BOJTHBI.

3Byk. I'poMKoCTh 3ByKa

U BbICOTa TOHA. OTpakeHHE 3BYKa.

Wnbpa3Byk u ynbTpa-3ByK

OGHapyKeHHE U aHaJIU3 BOJHOBBIX SIBJICHUH B OKPYXKAIOLIEM
MHpe.

Habmonenue pactpocTpaHeHus MPOJIOJIBHBIX u
TONepeYHbIX BONH (Ha MoAenw) ©  OOHapyXeHHe
AQHAJIOTUYHBIX BHJIOB BOJNH B MNpPUpOAE (3BYK, BOISHBIC
BOJTHBI).

BeIunciIeHHE UTHHBI BOJHBI H CKOPOCTH
PacrpoCTpaHEeHUI3BYKOBBIX BOJIH.

DKCHEePUMEHTAIBHOE OINpEe/ICHHE TPAHHUIl YaCTOTHI
CITBIIINMBIX 3BYKOBBIX KOJIEOaHHH.

HabroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT 4acTOTHI (B
TOMYHCIIE C UCHOJIb30BAaHUEM MY3BIKaJIbHBIX
HUHCTPYMEHTOB).

Hab6mroneHue n oObsCHEHHE SBJICHUS aKyCTHYECKOTO Pe30-
HaHca.

AHanu3 OpUTHHAIBHOTO TEKCTA, MOCBSIIEHHOTO
UCIIOJIb30BaHUIO 3BYKa (WU YIIBTPa3ByKa) B TEXHHUKE
(3x0noKauus, yIbTpa3ByK B MEIULMHE U JP.);
BBITIOJIHEHHE 33/IaHHUH 10 TEK-CTY (CMBICTIOBOE YTEHHE)

https://uchi.ru/
https://resh.edu.ru/
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DJ1IeKTPOMArHUT-
Hoe 1oJie

U JIeKTpOMAr-
HUTHbIE BOJIHbI (6

1)

:‘)J’IGKTpOMaFHI/ITHOG noje.
:‘)J’IGKTpOM AI'HUTHBIC BOJIHBI.

CBoiicTBa 2JIEKTPOMArHUT- HBIX
BouH. [lIxana anexrpo-
MarHUTHBIX BOJH. Vcrions3o-
BaHHE 2JIEKTPOMArHUTHBIX BOJH
Ul COTOBOH CBSI3U.

aﬂeKTpoMaFHI/ITHaSI npupoaacBeTa.

CkopocTb cBeTa.

BonHoOBBIE CBOICTBa cBETa

IToctpoenue paccyxieHui, 000CHOBBIBAFOIITHX
B3aMMOCBSI3b3JIEKTPHIECKOT0 1 MATHUTHOTO TIOJIEH.

DKCHEPUMEHTAIbHOE M3yYeHHE CBOWCTB
AJIEKTPOMArHUT-HBIX BOJH (B TOM YHCIIE C TOMOLIBIO
MOOHJIBHOTO TeJie- oHa).

AHanM3 PeHTTCHOBCKHX CHHMKOB YEJIOBEYECKOro
opra-Hu3Ma.

AHaJTH3 TEeKCTOB, OMUCHIBAOIIHX MPOSBICHHS AICKTPOMArHuT-
HOT'O M3JIY4EHHS B IPUPO/IC: KUBBIC OPraHU3MbI, U3TYICHUSL
HeOEeCHBIX Tell (CMBICIIOBOE YTCHHE ).

Pacrnio3HaBaHKe M aHAIU3 Pa3IMYHBIX TPUMEHEHHUH
AIIEKTPO-MArHUTHBIX BOJIH B TEXHHKE.

Pemenue 3amay ¢ MCMonb30BaHUEM (1)OpMyJT JUIsL CKOPOCTH
DJIEKTPOMArHUTHBIX BOJIH, JJIMHBI BOJIHBI 1 4aCTOTBI CBETA

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/

Pasnea 11. CeeroBbie siBjaennst (15 )



https://uchi.ru/
https://resh.edu.ru/
https://skysmart.ru/
https://skysmart.ru/

3akoHBbI pacnpo-
CTpaHeHHsI CBeTa

(6w

Hcrounuxu ceera. JlyueBas
Mozenb cera. IIpsamonuneii-noe
pacrmpocTpaHeHHe CBeTa.
3armenus Conana u JIyHBI
Ortpasxenue cera. [limockoe
3epKajo. 3aKOH OTpaKEeHHs
cBeTa.

IIpenomnenue caera. 3aKOH
TIPEJIOMJICHUS CBETA.

TTonHoe BHYTPEHHEEC OTpa’ke-HUC
cBeTa. Mcronbp3oBanue

BHYTPEHHEI0 OTPaXCHUS B
OINTHYCCKUX CBETOBOJAX

HabnroieHne ormbITOB, IEMOHCTPUPYIOIINX SBICHUE MPSIMOIH-
HEIHOr'0 paclpoCTpaHEHUs CBETa (BO3HUKHOBEHUE TCHU U
MOTY-TCHHU ), U UX UHTEPIIPETAINS C UCTIONB30BAaHUEM TTOHSATHUS
CBETOBOIO JIyya.

OOBsICHEHHE ¥ MOJICIMPOBAHKE COTHEYHOIO H JIYHHOTO
3aTMe-HHH.

HccnenoBanue 3aBUCHUMOCTH Yrila OTPAaXKEHUSI CBETOBOTO
JIy4aoT yIJia NaJieHUs.

W3yuenne cBoiCTB H300paskeHNs B ITIOCKOM 3€pKajle.
Ha6nroneHne u 00bsICHEHHE OIBITOB O MOTY4EHUIO
U300pake- HHil B BOTHYTOM U BBIIYKJIOM 3€pKajax.
Ha6ronenue u 00bsc-

HEHHE OIBITOB TI0 TIPETOMIICHHIO CBETA Ha TPAHMIIEC Pa3IMIHBIX
cpel, B TOM 4YHCJIE OIBITOB C IOJHBIM BHYTPEHHHM
orpaxkeHreM. VccreqoBaHre 3aBUCHMOCTH yrila MPEJIOMIICHHS OT
yriia najieHusi CBETOBOIO Jy4a Ha TPAHULE «BO3AYX—CTEKIIO.
PacriosHaBanue sIBJICHHN OTPAKCHUSI M MPETOMIICHHS

CBETAB IOBCEIHEBHOM XKU3HU. AHAIIU3 U 00bSICHEHHE

SIBJICHHSI OLITUYECKOTO MHUPaXa.

Peurenue 3agau ¢ MCHonbp30BaHWEM 3aKOHOB OTPAXCHUAU
TIPECJIOMJICHHUSA CBETA

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/

JIMH3BI U ONTH-
YyecKHe NpuGopbl
(64)

JIlunza, xon myded B JMH3E.
Onruueckast cUCTEMa.
Onruueckue puOopBI:
(oToamnmapar, MUKPOCKOIT

U Teneckorl. ['a3 kak ontuye-
ckas cucrema. biauzopykocTs u
JTAITbHO30PKOCTh

Tony4yenue n3o0paskeHnit ¢ MOMOMLIBIO cOOHparoLIel U
pacceu-BaroIei JuH3.

Omnpenenenue GOKYCHOrO PACCTOSHHUS U ONTHYECKOU CHIIBI
coOuparomeil JTNH3BI.

AHanu3 ycTpoiicTBa M NPUHIHIIA JEeHCTBUS HEKOTOPBIX ONTHYE-
CKuX MpuOOpoB: QoToarmapara, MUKPOCKOIIA, TEIECKONa

(MC — Guonorusi, acTpOHOMHUSI).

AHanu3 sBIeHHH OJIM30pyKOCTH U JAIBHO30PKOCTH, IIPUHIHIA
neiictBust 0ukoB (MC — Guonorus)

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/
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Pasnoxxenne
0eJ10ro cBeTa B
crexTp (3 4)

Pasnoxxenue Oenoro cpera

B cruekrp. Onbitel HploTOHA.
Croxenue CIIEKTPAIBHBIX
useroB. [ucnepcust ceera

Hab6monenne mo paznoxeHuIo 6€I0ro cBeTa B CIIEKTP.
Habmonenne n 00bsICHEHHE OIBITOB 110 MONYYEHHIO OETI0ro
CBETa IIPU CIIO’KEHUU CBETA PA3HBIX L{BETOB.

IIpoBenenue 1 0OBsICHEHNE ONBITOB IO BOCHPHATHIO IIBETA
HpEeIMETOB TIPH UX HAOIIOAEHUH Yepe3 [IBETOBBIE (PHIIBTPHI
(IBETHBIE OUKM)

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/

Paznen 12. KBanrtoBblie siByienust (17 1)

Hcnyckanne

U NOIJIOLICHHu e

cBera aTroMoM (4 4)

Omnebiter Pezepdopaa n nane-
TapHast MOJEJb aToMa.

Mopnens aroma bopa. Mcny- ckanne
U TIOTJIOIICHHE CBETAaTOMOM.
Ksanrsl. JInneitua-Tbie CieKTpbl

OGcyx/ieHHe 1en ObITOB Pesepdopaa mo ucciIes0BaHUo
aTOMOB, BBIIBIDKCHHE I'MIIOTE3 O BO3MOXKHBIX pPe3yJbTaTax

OIBITOB B 3aBHCHMOCTH OT IIPEIOIaraeMoro CTpOSHHS
aTOMOB, (popMyJIHpOBaHHE BBIBOJOB M3 PE3YJIbTATOB OIBITOB.
OOcyxaeHHe POTHBOPEYNH TIAaHETapHOH MOJIENT aToMa
U OCHOBaHWH Juis runoresbl bopa o craunoHapHbIX
OpOUTaX3JIEKTPOHOB.

HabmoneHue CruIOIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITy4CHUS
pa3nnuHbIX BemecTB. OObSICHEHNE TMHEWYAThIX CIEKTPOB
U3ITy4eHHs

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/

Crpoenne

aTomMHoro siapa(6 u)

PannoaktuBHOCTB. Anb(a-, Oera- 1
ramMa-u3nydeHus. CTpoeHue
aToMHOro sipa. HykioHHas mMozens)
aToMHorosiapa. M3otorsl.
PaoakTHB-Hble IPEBPALLCHHUS.
IIepuon nonypacnana.

JleiicTBus painoaKTUBHBIX
H3ITydeHUI Ha )KUBbIE OPraHU3MBbI

OOcyx/ieHHe BO3MOMKHBIX TUIIOTE3 O MOAEJISAX CTPOCHHUS SA/Ipa.
Ormpenienienye cocTasa sep MO 3aJaHHBIM MacCOBBIM U
3aps/10-BbIM YHUCIIAM U 110 TIOJI0KEHHUIO B IEPHOINYECKOM
cucreme ameMeHToB (MC — xumus).

AHanmu3 HM3MEHEHHMs CocTaBa sapa M ero

NOJIOKEHHsT B MEPUOAMYECKOH CHUCTeMe IIpu
a-paanoakTuBHOCTH (MC — Xumus).

HccnenoBanie TPEeKOB a-4acTHI] 10 TOTOBBIM (poTorpadusim.
OOHapy)eHHe U U3MEepeHUe PaJUalliOHHOTO (JOHA C MTOMOIIBIO
JIO3MMETpa, OLICHKA €r'0 HHTCHCUBHOCTH.

AnHann3 OMOIOTHYECKIX N3MEHEHHH, POUCXOASAIINX MO
JEeUCTBUEM PagHOAaKTUBHBIX u3nydeHuit (MC — Ouomorns).
Hcnonp30Banne paanoakTHBHBIX H3TydeHnH B Meaummae (MC

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/
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— Ounonorus)

SnepHble peakuuu
(79

SnepHbie peakiyn. 3aKOHBI
COXpaHEHUs 3aps10BOro

W MacCOBOT'0 YHCEI. DHEPrust
CBSI3U aTOMHBIX siniep. CBsi3b
Macchl U SHepruu. Peakuuu
CUHTE3a U JICJICHUSI sIep.
Hcrounnku sHeprun ConmHiau
3BE3I.

SlnepHast BHepreTHkKa

Pemenne 3aJa4 C UCIIOJIb30BAHUEM 3aKOHOB COXpPaHCHUA
MACCOBBIX U 3apsiIOBBIX YHUCEJ Ha ONPECACIICHUE PE3YILTAaTOB

SIIEPHBIX PEAKIHA; aHAJIU3 BO3MOXXHOCTH WJIM HEBO3MOXKHOCTHU
SIIEPHOM peakuuu.

OneHKa SHEPTHH CBS3H sAEP C HUCIIONB30BaHHEM (HOPMYITEI
DUHIITEHA.

OOcyXeHHe TIepCIeKTHB UCIOB30BaHU

YIPaBIII€MOr OTEPMOSAEPHOIO CHHTE3A.

OOCyX/IeHne IPENMYIIECTB U SKOJIOTMIECKHX IIPodIeMm,
CBSI3aHHBIX C siepHo sHepreTukoi (MC — sKororus)

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/

IoBTOpHUTE/ILHO-0000AOIME MoxyIb (9 v)

CucreMarusanms u
00001IEHIE
[PEIMETHOTO
COIIepIKaHHs

U OIIBITA
IeSITeTbHOCTH,
pUOOPETEHHOr 0 IpH|
U3Y4CHUH BCETO
Kypca (pHu3uKu

O06o0mIeHe coepIKaHus KaXI10ro
13 OCHOBHBIX Pa3JIeNoB Kypca
(bU3HKH: MEXaHUYECKHUE, TeIIOBBIE,
3JIEKTPOMArHUTHbIE, KBAHTOBbIE
SIBJICHHUSL.

HayuHe1ii MeTon mo3HaHus nero
peanuzaiys B GU3HISCKUX
HCCIIEIOBAHMSX.

CBs13b (DM3UKH ¥ COBPEMEHHBIX
TEXHOJIOTH B o0JIacTUIIepeauu
uHpopMaIHH, SHEPreTHKE,
TPAHCIIOPTE

BeinonHenne yqeOHbIX 3a1aHUH, TPEOYIOINX JEMOHCTPALUK
KOMIIETEHTHOCTEH, XapaKTepPHU3YIOINX
€CTECTBEHHOHAY4HYIO TPAMOTHOCTb:

6 IPUMEHEHUSI MIOJIyYEHHBIX 3HAHUH JUIS HAYYHOTO OOBSCHEHUS
(u3MYeCKUX SBJICHUI B OKPYXAaIOLIEi NPUPOJe U IOBCEIHEB-
HOMW JKM3HH, a TAKKE BBIABICHUS (PH3UUECKHX OCHOB psija
COBPEMEHHBIX TEXHOJIOTUA;

6 IPIMEHEHHs] OCBOCHHBIX SKCIIEPUMEHTAIBHBIX YMEHHH s
uccrnenoBaHus pU3NYECKUX SBJICHHUI, B TOM YHCIE JUIS
TIPOBEPKHU 'HIIOTE3 U BBIABICHUS 3aKOHOMEPHOCTEH.

Pemenue pacuérHpIx 3a/1a4, B TOM YMCIIE MIPETIONATAOMINX

UCIONIb30BaHNE (HM3MUECKOH MOJIEIU U OCHOBAHHBIX Ha COZEp-

JKaHWH PA3IUYHBIX Pa3/IenoB Kypca QU3HKU.

BerinosnHeHue u 3anyTa rpymnioBbIX WK HHAWBULYaTbHBIX
MPOEKTOB, CBSI3aHHBIX C COZIEpKaHUEM Kypca (PU3UKH

https://uchi.ru/
https://resh.edu.ru/

https://skysmart.r
u/
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