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INOACHUTEJIbBHAS 3AIIMCKA

[IporpamMma no pu3uke Ha YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHusl COCTAaBlIEHA HA OCHOBE MOJIOXKEHUI U TpeOOBaHMIA K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pazoBaTeabHON nmporpammsl, npeactaBieHHbIx B PI'OC 00O, a Taxke ¢ yuétoM ¢enepanbHOl pabodel mporpaMMel
BocnuTanus u Konuenmuu npenogaBanust yueoHoro npeamera «Ou3nuka.

Coneprkanue mporpamMMsl 1o (pU3MKe HapaBiIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOW IPaMOTHOCTH O0YYAIOLINXCS M OPTraHU3ALNI0 U3YUCHHS
(hU3UKH HA IeATEILHOCTHOM OCHOBE. B mporpamme 1o Gpu3nke yYuThIBAIOTCS BO3MOXKHOCTH YU€OHOTO IIpeaMeTa B peanuzanuu TpedoBanuii ®I'OC OO0
K IUTAHUPYEMBIM JIMYHOCTHBIM M METAPEAMETHBIM pe3yJibTaTaM 00yUYeHHsI, @ TAK)KE MEKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YU€OHBIX ITPEIMETOB
Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHHUS.

[Tporpamma no ¢u3MKe ycTaHABIUBACT pacIpeelieHue yIeOHOro MaTepuraia mo rogam o0ydeHus (1o Kjaccam), mpeuiaraetT IpuMepHYIO
MOCIIE0BATEIHHOCTh U3YUEHHUS TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHS MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromIuxcsl.
[Tporpamma o pu3mke pazpaboTaHa C MEITBI0 OKA3aHUS METOINYCCKON MTOMOIIN YIUTEIIO B CO3IaHUH Pabodeil MporpaMMEbl TI0 y4eOHOMY MPEAMETY.
®du3uka SBISETCS CUCTEMOOOPA3yIOIIUM JJIs €CTECTBEHHOHAYUYHBIX YU4EOHBIX MPEAMETOB, OCKOIBbKY (PU3UUECKHE 3aKOHBI JIeKAT B OCHOBE MIPOLIECCOB U
SIBJICHHIA, N3y4aeMbIX XUMHUEH, OMOIIOTHel, acTpOHOMUEH U (pHu3rUecKoii reorpadueii, BHOCHT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHPA,
MpeIoCTaBIIsAeT Hanbosee iCHbIe 00pa3libl MPUMEHEHHUS HAYYHOT'O METO/Ia MO3HAHUS, TO €CTh CII0c0o0a MOMy4eHHs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa 13 IMIaBHBIX 3a/1a4 PU3NIECKOr0 00pa30BaHUs B CTPYKType OOIIero 0Opa3oBaHus COCTOUT B (POPMHUPOBAHNN €CTECTBEHHOHAYIHON TPAMOTHOCTH H
MHTepeca K HayKe y 00y4aromxcsl.

N3yuenue ¢puszuku Ha 0a30BOM YpOBHE IPEIOaraeT OBIaeHUE CAEAYIOIMMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIUMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB!

Hay4YHO OOBSCHSTH SIBJICHUS,

OLIEHUBATh U MOHMUMATh 0COOEHHOCTH HayYHOT'O CCIIEeI0OBAHMUS;

MHTEPIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA JIJISl TIOJTYyYEHHS BBIBOJOBY.

[enu n3yyenus HU3MKU Ha ypOBHE OCHOBHOI'O 00111ero o0pa3oBaHus onpeaenaeHs! B Konnenuun npenogasanus yueOHoro npeamera «Pu3uka» B
oOpa3oBaTenbHbIX opranu3anusax Poccuiickoil @eneparum, pean3yolX OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOTPaMMBbl, YTBEPKIEHHOM pelieHreM
Konnerun Munncrepcrsa npocseuienus Poccuiickoit @enepanuu (mpotokoit ot 3 gexadpst 2019 r. Ne [TK4sH).

Henu nzydenust u3uku:

npuoOpeTeHne NHTEpeca U CTPEMIICHHUS 00YJaOLINXCsl K HAYYHOMY M3YYEHUIO IPUPO/IbI, pA3BUTHE UX WHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE IPEJCTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U (POPMUPOBAHUE HCCIIEA0BATEIHCKOTO OTHOLIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ylbTaTa U3y4eHHUs! OCHOB CTPOCHUS MaTepHH U (yHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMHpOBaHUE MTPEICTaBICHHUM O posid (PU3UKH JIJIsl pa3BUTHSI IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE MPECTaBICHUN O BO3MOXHBIX cepax Oyaymiei npodeccnoHaIbHON AeATENbHOCTH, CBSI3aHHOM ¢ (PM3MKOI, MOArOTOBKA K JajbHEHIIEMY
00y4YEHUIO B 3TOM HaIlpaBJICHUU.

JIOCTIXKEHHE ATHX LIeJIel MPOTrpaMMBblI 1o (pU3HMKe Ha YpOBHE OCHOBHOT'O 0011ero 00pa3oBaHusi 00eCcTIeYMBAETCS PEIICHUEM CIECYIONNX 3a/au:
proOpeTeHne 3HaHUI O IUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX, 3JICKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX SIBJICHUSX;



MpUOOpETEeHNE YMEHUH OIMUCHIBATh U OOBSACHATh (GU3NUYECKUE SBICHUS C UCTIOIB30BAHUEM TIOTYICHHBIX 3HAHHUIA,

OCBOCHHE METOJIOB PEIICHUS MPOCTEHINNX PACYETHBIX 3a/1a4 C MCIIOJIb30BaHUEM (DPU3UYECKUX MOJIENICH, TBOPYECKUX M MTPAKTUKOOPHEHTUPOBAHHBIX
3ajay;

pa3BUTHE YMEHUI HAa0II0JaTh TPUPOIHBIC SIBICHHS U BBIIIOJIHATH OIBITHI, JAOOPATOPHBIE paOOTHI M AKCIICPUMEHTAIBHBIC UCCIICAOBAHMS C
HCIOJIb30BaHNEM U3MEPHUTEILHBIX PUOOPOB;

OCBOCHHE TIPUEMOB Pa0bOTHI ¢ HHPOpMaIUeH GU3NIECKOro coepKaHusl, BKIFOYas HHPOPMAITUIO O COBPEMEHHBIX JIOCTHIKCHUSIX (DU3UKH, aHATIN3
KPUTHUYECKOE OLICHUBaHUE NH(POPMAITUY;

3HaKOMCTBO O cpepamu MpoheCCHOHATLHON JICATEIILHOCTH, CBSI3aHHBIMU C (PH3UKOW, H COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JTOCTH)XK CHUSX
¢u3nvecKoil HayKH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus oTBoAUTCs 272 yaca: B 7 kiacce — 68 yacoB (2 yaca B HE/IETIO), B
8 kmacce — 68 +34 gacos (3 waca B Hezenmo), B 9 kimacce — 102 gaca (3 yaca B HEZIGIIO).

[Ipeiaraemsrii B mporpamMmMe 1o GU3MKe IepedeHb J1JA00paTOPHBIX pabOT U OMBITOB HOCHT PEKOMEHIATEIbHBIN XapaKTep, yUYUTEIb JIEIaeT BHIOOD
MIPOBEICHUS JIAOOPATOPHBIX Pa0OT U OIMBITOB C YIETOM UHAUBUIYATBHBIX OCOOCHHOCTEH 00YJarOIIMXCsl, CITICKA SKCIICPUMEHTATBHBIX 33JaHuH,
npeJylaraéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pH3HKe.



COJEP)KAHUE OBYYEHUA

7 KIIACC

Pa3nes 1. ®usuka u e€ posib B NO3HAHUHN OKPY’KAIOIIEro MUpa

®uzuka — Hayka O mnpupone. SBneHus npupoxasl. dusnyeckue SBICHUSA: MEXaHUYECKHE, TEIUIOBBIE, JIEKTPUYECKUE, MArHUTHBIC, CBETOBBIE,
3BYKOBBIE.

Ousznyeckue BenuyuHbl. M3mepenue ¢pusznueckux BennynH. Guznueckue npudopsl. [lorpemnocts n3mepenuit MexxaynapoHas cucreMa eIMHHUIL.

Kak ¢u3uka u apyrue ecreCTBEHHbIE HAyKHM M3Y4alOT NMPUPOAY. EcTeCTBEHHOHAyYHBI METOJ IMO3HAHMs: HaOJII0JEHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIABMKEHHE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIOTE3, 00BsICHEHHE Ha0m0aeMoro sBieHus. Onucanue GU3N4ecKuX SBICHUN C TOMOIIbIO
MOJEIIEH.

JlemoHcTpamuu

MexaHuueckue, TEeMI0Bble, JEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIE SIBJICHMUS.

duznyeckue npudOPHI U MPOoIleypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

JlaGopaTopHbie pabOThI M OIBITHI

Omnpenenenre UEHBI AeEHUs MIKAIbI K3MEPUTEIHHOTO pHOopa.

N3mepenue paccTossHUAN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenre pa3mMepoB MaJIbIX Tel.

N3mepenue teMrepaTypsl IpH IOMOIIY KHIKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAbHOCTh MOJETA HIapUKa, MYIIEHHOIO FOPU30HTAIBHO, TeM OOJiblle, 4eM OOoJblle BBICOTA
ycKa.

Paznen 2. [lepBoHayanbHble CBeJeHUs 0 CTPOEHHH BellleCTBA

CrpoeHue BemecTBa: aTOMbI M MOJIEKYJIBL, X pa3Mepsl. OMBITHL, JOKa3bIBAOIINE JUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkeHue yactull BeuiecTBa. CBsi3b CKOPOCTH JBM)KEHHUS 4YacTUIl ¢ TemrepaTypoil. bpoyHoBckoe nBuxkenue, nuddysus. BanmozeiicTBue yactui
BELIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTAJUIMUECKUX) Tel. B3anMocCBsA3b MeXIy CBOICTBaAaMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUAX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JlemoHCTpannuu

HaGnronenue OpoyHOBCKOTO ABHIKEHHSL.

Ha6mronenue quddysun.

Habmtonenue siBineHui, 00bsICHAIOMUXCS TPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHUIL BEIIECTBa.

JlabopaTopubie pabOTHI U ONBITHI

OrneHka AuaMerpa aroMa METOI0M PSIIOB (C UCTONIb30BaHUEeM (oTorpaduii).

OnpIThI 10 HAOTIOIEHUIO TETJIOBOTO PACIIMPEHHUSI Ta30B.



OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKCHHUSL.

Pa3nea 3. /IBu:xeHue ¥ B3auMo/ieiicTBUe TeJl

Mexanunueckoe ABuxkeHue. PaBHoMepHoe 1 HepaBHOMepHOE ABMxkeHuEe. CkopocTh. CpeaHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTtu
Y BPEMEHU JBUKEHUS.

SBnenue uHepuuu. 3aKOH MHEPIMHU. B3aumonelicTBre Tell Kak MpUYMHA U3MEHEHHUs! CKOPOCTH JBIKEHMS Tesl. Macca kak Mepa MHEpTHOCTH Tela.
[TnotHoCTH BemecTBa. CBSA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYIT B €IUHUIIEC 00bEMA BELIECTBA.

Cuiia Kak xapakTepucTuka B3aumojencTBus Ten. Cuia ynpyroctu u 3akoH ['yka. 3mepeHue cuiibl ¢ OMOIIbIO TMHAMOMETpa. SIBICHUE TATOTCHUS
U cuna Tsoxectd. Cuita TsKeCTH Ha JIpyrux IaHerax. Bec tena. HeBecomocts. CoskeHue Cujl, HaMpaBJIE€HHBIX MO OAHOM npsmoil. PaBHoelcTByroMIas
cui. Cuna Tpenus. TpeHue CKOJIbKEHUS U TpeHUe oKos. TpeHue B mpupoJie U TEXHUKE.

JlemoHcTpamuu

HaGumroteHne MeXaHu4IecKoro TBMKCHHUS Tea.

N3mepenne ckopocTu NPSIMOJIMHEUHOTO IBUKEHUS.

HaGimoienue sSIBJICHUSI HHEPIIAH.

Habmroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

CpaBHeHHE MaccC MO B3aUMOACHCTBHUIO TEJI.

CnoxxeHue cuil, HallpaBJIEHHBIX 1O OJJHOM MPSIMOHM.

JlaboparopHbie pabOThI U OTIBITHI

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapHUKa B )KUIKOCTH, MOJIETH SJIEKTPHUECKOTO aBTOMOOWIIS U TaK JIajee).

Ompenenenue cpeHe CKOPOCTH CKOJBKEHUSI OpyCKa UK MIapUKa MO HAKJIOHHOW TIJIOCKOCTH.

Omnpenenenre MIOTHOCTU TBEPAOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsKEHUS (IeopMalui) NPYKUHBI OT MPUII0KEHHON CHUJIIBI.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIbKEHHUS OT BEca TeJla U XapaKTepa CONMPUKACAIOUIUXCS TOBEPXHOCTEN.

Paznen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB

JaBnenue. CriocoObl yMEHbIIIEHUSI U YBeJIWUYeHUs AaBieHus. J[aBneHue raza. 3aBHCHUMOCTh JaBIEHHUsS Ta3a OT 0o0bEéma, Temmepatrypsl. [lepenaya
JaBJIEHUsT TBEPIBIMHU TEIaMH, KHIKOCTSIMHU W razamu. 3akoH [lackans. [THeBMaTmdeckue MamivHbL. 3aBUCUMOCTH JABJICHHUS KUIKOCTH OT TIyOWHBI.
I'unpocratudeckuii napanokce. CooOmiaromuecs cocyabl. ['uapaBIndeckrne MeXaHU3MBbI.

Atmocdepa 3emnu u arMmocdepHoe naBieHue. llpuumHbl cymiecTBoBaHus BO3AYIIHOM o6oiouku 3emiu. Oneit Toppuuemnu. M3mepenue
aTMochepHOoro

JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI HaJ YpoBHEM Mopsi. [Ipnbops! 11 n3mMepeHus: aTMoCEpHOTO TaBICHHUS.

JleiicTBre >KHIKOCTH U Traza Ha MOTPYKEHHOE B HUX Teno. BreltankuBaromas (apxuMmenoBa) cuia. 3akoH Apxumena. [lnaBanue Ter.
BosnyxomnaBanue.

JeMoHcTpauuu

3aBHUCHMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHuUs KUJKOCTHIO U Ta30M.

Coo0bmarommuecst CoCybl.



I'unpaBauueckuii mpecc.

[IposiBnenue nericTBus aTMOc(hepHOTO JaBICHHUS.

3aBUCHMOCTD BBITAJIKHUBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea U TUIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue riaBaHus Te: IUNIABAHUE WK ITOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOLIEHUS IUIOTHOCTEHN TENA U KUIKOCTH.

JlaGopaTopHbie pabOThI U OIBITHI

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00bEMa OrpyXKEHHOHN B )KUIKOCTh YaCTH Tela.

OrnpenenieHne BBITAIKUBAKOLIEH CUIIbL, AEHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHIIBL, ICMCTBYIOIIEH HA TEJIO B AKUJIKOCTH, OT MACCHI TEJIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BHITAIKUBAIOLICH CHUIIBI, IEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMa MOTrpyKEHHON B KUAKOCTb YACTH
T€Ja ¥ OT IJIOTHOCTHU KUAKOCTH.

KoHctpynpoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U ONIPEEIICHHE €€ IPYy30I10AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus

Mexanunyeckas padora. MOIIIHOCTb.

[TpocTbie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmio paBHOBecus peryara. IlpuMeHeHHe mpaBuiia paBHOBECHS phlyara K OJIOKY.
«3omnotoe npaBuno» mexanuku. KITJ] mpocTteix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckass 3Heprus. Kunermdeckas v mnoTeHUMainbHas sHeprus. lIpeBparieHue onHOTO BHAAa MEXAHUYECKOM SHEpruu B Jpyrod. 3aKkoH
COXPAaHEHUS JHEPTUU B MEXAHUKE.

JlemoHCTpanuu

[Ipumepsl IPOCTHIX MEXAHU3MOB.

JlabopaTopnbie pabOThI U ONBITHI

Omnpenenenre pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JBH)KEHUU Tella IO TOPU30HTAIBHOM MOBEPXHOCTH.

HccnenoBanue ycnoBuii paBHOBECHS pblyara.

N3mepenne KITJ] HakTOHHOM TJIOCKOCTH.

N3yuenne 3aK0Ha COXpAaHEHUS MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3znen 6. TenioBble ABJIEHUA

OCHOBHI)IG IIOJIOXKCHUS MOJ'I@Ky.TISIpHO-KHHGTH'—IGCKOﬁ TeOpI/II/I CTpOGHI/ISI BCIIICCTBA. Macca nu pasMepLI aTOMOB U MOJ'IeKy.]'I. OHI)ITI)I, HO)ITBep)KI[aIOHH/Ie
OCHOBHBI€ TTOJI0KEHHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.

Mopenu TBEPAOTO, )KUIKOTO M Ta3000pa3HOro COCTOsIHUM BemecTBa. Kpucramnmaeckue u amopdusie Tena. O0bsICHEHUE CBOMCTB ra3oB, KHUJIKOCTEH
1 TBEPJBIX TEJ HA OCHOBE TMOJI0KEHUN MOJIEKYJIIPHO-KMHETUYECKOM Teopr. CMaurBaHKUE U KalMWUIAPHbBIC ABICHUA. TeIIOBOE pacIupeHue U CokaTue.

Temmnepatypa. CBs3b TeMIIEpaTyphbl CO CKOPOCTHIO TETIOBOTO JIBIKCHMSI YacThil. BHyTpenHsist sueprus. CriocoObl U3MEHEHUs BHYTPEHHEH YHEPT UH:
Tennonepe,uaqa )41 COBepH_IeHI/Ie pa6OTBI. BI/II[I:I Termonepenaqnz TCHJIOHpOBOIIHOCTB, KOHBCKIIMA, I/I3.Hy‘-IeHI/Ie.



KonudaecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TermnooOMeH U TEMIOoBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [InaBnenue u
OTBEP/ICBaHNE KPUCTAUIMUECKUX BEIICCTB. Y AeNIbHAs TeruioTa riasieHus. [lapooOpazoBanue u konaeHcanus. Mcmapenue. Kunenue. Y aenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KHTICHHUS OT aTMOC(HEPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOTuMBa. Y IebHasl TEIIoTa CTOpaHusl.

[Tpunnumne! padoTs! TernoBsix Asuratenei KI1/ teruioBoro qeuratens. TermmoBbie IBUTATeIN U 3alIUTa OKPYKAIOIICH CPEJIbI.

3aKOH COXpaHEHUs U MPEBPAILCHHS YJHEPTUU B TEIJIOBBIX MPOIIECCAX.

JleMmoHcTpanumn

Ha6:mronenne OpoyHOBCKOTO JBHIKCHUS.

Ha6mronenue quddysun.

HaGmoteHne SBICHUI CMAYUBAHMS U KAIMMJUTSIPHBIX SBJICHUM.

Hab6mronenue TeniaoBoro pacuimpeHus Te.

N3menenune naBieHus ra3a npu K3MEHEHUH 00bEMa M HArpEBaHUU WITA OXJIAXKICHHH.

[IpaBuna n3amepeHus TeMIepaTypsl.

Bupl Temonepenayun.

OxJtax/IeHre Mpy COBEPIIEHUH PaOOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.

CpaBHEHME TEMIOEMKOCTEN Pa3IMYHBIX BELIECTB.

Habmoaenne kumeHwus.

Habmtoienne nocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.

Moienn TEeJIOBBIX JIBUTATEIICH.

JlaGopaTopHble padoThbI M ONBITHI

OMBITHI 110 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSHKEHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM WJIU caxapa.

OMnBITHI 110 HAOJIFOICHUIO TETUIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U TBEPABIX TEI.

OmnpenenieHne JaBieHUs BO3ayXa B OAJIJIOHE MITTPHUIIA.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCHMOCTD JIABJICHUS BO3/yXa OT €ro 00béMa U HarpeBaHUs WITH OXJIXKICHHSI.

[TpoBepka rumoTe3b! TMHEHHOM 3aBUCUMOCTH IJTMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOM TpyOKe OT TeMIepaTyphl.

HalGmronenne naMeHeHns BHYTPEHHEW SHEPTHH Tella B PE3yNbTaTe TeIUIONEepeaadn U paboThl BHEITHUX CHJI.

HccnenoBanue SBICHUS TEIJI000OMEHA IIPH CMEIIIMBAHUU XOJI0IHON U TOPSYEH BOJIBI.

Ompenenenne KOJIWYECTBA TEIUIOTHI, MOTYYEHHOTO BOJIOM MPHU TEMII00OMEHE C HArPETHIM METATITUYSCKUAM IIHIIHHIPOM.

Onpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue mporiecca ncrapeHusl.

Ornpenenenre OTHOCUTEIBHOM BIAKHOCTH BO3/yXa.

Onpenenenne yaeabHON TEIUIOTHI TIJIaBJICHUS JIba.



Pa3nen 7. DiieKkTpryecKue U MarHUTHbIE SIBJIEHHS

Onektpusaius Tel. JBa poja aieKTpuueckux 3apsaoB. BzaumojeiicTBue 3apsokeHHbIX Tel. 3akoH KylloHa (3aBUCHMMOCTB CHJIbI B3aUMOJICUCTBUS
3apsKEHHBIX T€J OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXKIY TEJIaMu).

Dnekrpuyeckoe nosie. HanpsmEHHOCTh 351eKTpuuecKoro mnosis. [IpuHiun cynepno3uiuu 31eKTpUIeCKUX nojie (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsaoB. DJIeMEHTapHbIM 3nekTpuueckuil 3apsan. Ctpoenue atoma. [IpoBOOHMKM M AMAIIEKTPUKU. 3aKOH COXPaHEHUs
AIEKTPUUYECKOTO 3apsia.

DNeKTpUUECKU TOK. Y CIOBUS CYIIECTBOBAHUS JEKTPUUECKOro Toka. VICTOUHMKM MOCTOSSHHOTO TOKA. J[eHCTBUS 3JIEKTPUUECKOr0 TOKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUN TOK B KUJKOCTAX U Ta3ax.

Onekrpuueckas nenb. Cuia Toka. DnekTpruieckoe HanpsbkeHue. ConpoTUBIEHUE TPOBOJIHUKA. Y IETIbHOE CONPOTUBIIEHUE BenlecTBa. 3akoH Oma 1
yuactka 1enu. [locienoBarenbHoe U mapauieibHOE COSIMHEHUE POBOHUKOB.

PaGora u MomHOCTh 3nekTpuueckoro Toka. 3akoH Jxoyns—JleHma. DnekTpuyeckue Ienu U MOTPEOUTENN SICKTPUYECKOM SHEPTUU B OBITY.
Kopotkoe 3ambikanue.

[TocTostHHBIE MarHUTHL. B3anmoaelicTBre NOCTOSHHBIX MarHUTOB. MarHuTHoe noJsie. MarHuTHoe nose 3eMJIM ¥ €ro 3HaY€HUE JJIs )KU3HU Ha 3emile.
OmeIT Opcrena.

MarsnuTHoe Moj€e 3JIEKTPUYECKOro Toka. [IpuMeHeHue 3JeKTpOMarHUTOB B TEXHUKE. JIeHCTBME MArHUTHOIO MOJII Ha NPOBOJHUK C TOKOM.
DNeKTpOABUTATEIb OCTOSIHHOTO TOKa. VIcnob30BaHme 2JIEKTPOABUTATENICH B TEXHUUECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Omnpitel @Dapanes. SBneHue snekTpomMarHuTHo mHAyKuuU. [IpaBuno Jlenma. Dnextporenepatop. CrocoObl MOMYy4YeHUS AJIEKTPUYECKON DHEPTHUU.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

JeMoHcTpanuu

DneKkTpu3aus Tel.

JIBa pojia JIEKTPUUECKUX 3apsA0B M B3aUMOJECHCTBUE 3apsyKEHHBIX Tell.

YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DneKkTpocTaTu4ecKas MHIYKIUS.

3aK0OH COXpaHEHUs IECKTPUUCCKUX 3aPsI0B.

[IpoBOIHMKHN U AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO OIS,

HcTouHrKY TOCTOSITHHOTO TOKA.

JIercTBUA 3IEKTPUIECKOTO TOKA.

DNEeKTPUYECKUM TOK B KUJKOCTH.

I"a30BbIit pazps.

N3mepenue cuiibl TOka aMIepMETPOM.

N3mepenue 31eKTpuyecKoro HapsHKEHUS BOTBTMETPOM.

Peocrar u marazus COnpoTHBIIEHUN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.



MoaenupoBaHre HEBO3MOKHOCTH Pa3I€JICHUS MOJFOCOB MAarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmneIT Opcrena.

MarsuTtHoO€e noje Toka. DIeKTPOMArHuUT.

JlelicTBME MarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM.

DNeKTpOoABUTATEIb TIOCTOSIHHOTO TOKA.

UccnenoBanue sABiIeHUs 3JEKTPOMAarHUTHOM MHTYKIIUH.

OnbiTel Papajes.

3aBUCHUMOCTD HaIlPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.

DIEeKTpOreHepaTop MOCTOSTHHOTO TOKa.

JlabopaTopHbIe pad0Thl H ONBIThHI

OnbIThI 10 HAOTIOECHHUIO STIEKTPU3ALUH T HHIYKIIMEH U IPH COMPUKOCHOBEHUH.

UccnenoBanue neicTBUs 3JIEKTPUUECKOTO MOJIA HA POBOJIHUKA U TUDJICKTPUKH.

COopka u mpoBepKa padOoThI SJIEKTPUUECKOH eI MOCTOSHHOTO TOKA.

N3MepeHne u perynmpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HapsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PEUCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTHBICHUS MNPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA IMONEPEYHOIO CEUYEHHUS U
Marepuaia.

[IpoBepka mpaBuia CI0KEHUS HAIPSKEHUH TIPH MOCIIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 7151 CHJIBI TOKA MPU MapAJIIETbHOM COSITMHEHUU PE3UCTOPOB.

Omnpenenenre pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UcTop.

Ompenenenre MOITHOCTH JIEKTPUIECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.

HccnepoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO YEPE3 JaMIIOUKY, OT HAIpsHKEHHS Ha HEil.

Onpenenenue KI1/] narpeBarens.

WccnegoBanue MarHUTHOTO B3aUMOJIEHCTBUSI IIOCTOSTHHBIX MarHUTOB.

N3yuenne MarHuTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB TP UX O0BETMHEHUHN U Pa3JICICHIH.

UccnepoBanue AeMCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHSI KaTYIIKU C TOKOM M MarHWTa OT CHJIbI TOKA M HAIPABJICHUS TOKA B KaTYIIIKE.

N3yuenune neiicTBUS MATHUTHOTO TMOJISI HA POBOAHUK C TOKOM.

KonctpyrnpoBanue u n3yueHue paboThl JIEKTPOABUTATEIS.

N3mepenne KI1/] anekTpoaBuratenbHON yCTaHOBKH.

OnbITHI IO UCCIAEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON MHIYKIIMH: UCCIEOBAaHNE N3MEHEHNI 3HAYCHHS U HAINPABJICHUSI UHAYKIIMOHHOTO TOKA.



Paznen 14. Pemenue npakTuKoO-OpUEHTHUPOBAHHBIX 32124
OnHUM U3 OCHOBHBIX CPeACTB GopMUpPOBaHUSA (DYHKIIMOHAIIBHOW T'PAaMOTHOCTH HA YpOKaxX (PM3UKH SIBISIOTCS MPAKTHKO-OPUEHTHPOBAHHBIE 3aJ1a4H,
KOTOPELIC MTO3BOJIAIOT TCOPECTUYCCKUC 3HAHUS IPUMCHUTL B HpO6JI€MHLIX JKU3HCHHBIX CUTYyalUsiIX.

9 KJIACC

Pa3zpen 8. Mexannueckue siBJIeHUSA

Mexanunueckoe aBuxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBIKEHUs. PaBHOMEpHOE IpsIMOJIMHEMHOE
nBukeHne. HepaBHoMepHoe npssMoianHenHoe BrmxeHre. CpelHssi 1 MTHOBEHHAsI CKOPOCTh Tela PU HEPAaBHOMEPHOM JIBH>KEHHH.

VYckopenue. PaBHoyckopeHHoe nipsMoiinHeiHoe aBrkeHne. CBodoaHoe nagenue. OnwiThl [amues.

PaBHOMepHOE nBIKEHUE 0 OKpYXHOCTH. [lepnon u yactora oOpamieHus. JIuneitnas u yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

[Tepssiii 3ak0oH HetoToHa. BrOpoi 3akon Hetotona. Tperuii 3akod HeroTona. [IpuHuumn cyneprno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHUsI CKOJIbKEHHUS, CUJIa TPEHUSI IOKOsI, IPYTrue BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHMPHOIO TATOTEHHUS. Y CKOpeHHe cBOOOAHOro majaeHus. JBuwxkenue muaHer Bokpyr Comnua. IlepBas xocMmuueckas
ckopocTb. HeBecoMOCTh U neperpyskH.

PaBHOBecue MaTepuanbHOU TOYKU. AOCOMIOTHO TBEPIOE Telo. PaBHOBECHE TBEPIOTO TeNa ¢ 3aKPEIUIEHHON OChIO BpanieHus. MOMeHT cuiibl. LleHTp
TSXKECTH.

Nmnynec Tena. I3menenue umnynbca. UMnynbsc cuiibl. 3aKOH COXpaHEHHs! UMITYJIbca. PeakTHBHOE IBUYKEHUE.

Mexanunueckast paboTa 1 MOIIHOCTh. PaboTa cuit TsKeCTH, ynpyrocTH, TpeHus. CBs3b s3Hepruu u padboTsl. [loTeHnnanbHas sHeprus Tena, 1o JHATOro
HaJ TIOBEpXHOCThIO 3emiid. [loTeHnnanbHas 3Heprus cxaroil npyxunsl. Kunernueckas sneprusi. TeopemMa o KWUHETUYECKOW 3HEPTUU. 3aKOH COX paHEHUS
MEXaHUYECKON YHEPTUU.

JdeMoHcTpamun

Habintoienne MexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel OTCUETA.

CpaBHEeHHE MyTEN U TPACKTOPUI IBUKEHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX TENl OTCUETA.

N3mepenne CKkopoCTH U YCKOPEHUs MPSMOIMHENHOTO ABUKECHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBUKCHMUS.

Habmtoienne ABM>KEHUS Tella 0 OKPY>KHOCTH.

HaGnronenue MexaHWYeCKMX SBIEHHH, NpoucXoismux B cucteme orcuéra «Tenexxka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBH)KEHUH
OTHOCHUTENIbHO KabuHeTa GU3HUKH.

3aBUCHMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.

Habtoienne paBeHcTBa CUIT ITPU B3aUMOIEHCTBUU Tell.

N3menenue Beca Tesna Ipu YCKOPEHHOM JIBUKCHUH.

[lepenava nmmynbca Ipy B3aMMOJEHCTBHUH TEIL.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOJCHCTBUH TEIL.

CoxpaHeHne UMITyJIbCa MPU HEYIIPYTOM B3aMMOAECHCTBUHU.
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CoxpaHeHHe UMITYJIbCca TTPH a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUU.

Habmtoienne peakTUBHOTO ABHXKEHUS.

CoxpaHeHne MEXaHUYEeCKOW YHEPTHH MPU CBOOOTHOM IaICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPIUH MPU JBUKEHUU TeNa MO IUCTBUEM IIPYKUHBI.

JlabopaTtopHble padoThl U ONBITHI

KoncTpynposanue Tpakra i pa3sroHa U JAJIbHEHIIEr0 PAaBHOMEPHOTO JBHXKEHUS IIAPUKA UJIU TEIEKKH.

Ompenenenue CpeaHel CKOPOCTH CKOJBKEHUS OpyCKa WU ABUKEHUS IIAPUKa 10 HAKJIOHHOMW TIIIOCKOCTH.

OrnpesenieHre yCKOpPEHUs Tejla Py PaBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHMKEHUHN 0€3 Ha4aIbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIAM MPU PABHOYCKOPEHHOM JBM)KCHHMH 0€3 HayalbHOM CKOPOCTH IIyTH OTHOCSATCA KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HCCJ’IC[{OB&HHG 3aBUCUMOCTH CUJIbI TPCHHA CKOJILXKCHUA OT CUJIbI HOPMAJIBHOT'O JABJICHUA.

Omnpenenenue ko3P PUIIIEHTA TPCHUS CKOIBKCHHS.

Ompenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue padOTHI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBH)KCHHH TeJla 10 TOPU30HTAIBHON MTOBEPXHOCTH.

Omnpenenenue padOTHI CHIIBI YIIPYTOCTH TP MOIBEME TPY3a C UCIOJIB30BAHUEM HETIOABUKHOTO U MOJIBUYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3nesn 9. Mexannveckne Kos1e0aHusi M BOJHBI

KonebarenbHoe apmxkenne. OCHOBHbBIE XapaKTEPUCTUKHM KOJEOAHMM: MEpPHOJ, YacToTa, aMIUINTyAa. MaTematuyeckuil U NpyKMHHBIA MasiTHUKU.
[IpeBpartiieHre sHEPrun Npu KoJaeOaTeIbHOM ABM)KEHUH.

3aryxaromue KojieOaHus. BpiHyxaeHHble kosebaHus. Pe3zonanc. Mexanuueckue BosHbl. CBoiicTBa MeXaHWYecKMX BOJH. [IpononbHble U
IIOTIEpEYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpocTpaHeHus. MexaHUueCcKne BOJIHBI B TBEPAOM Telle, CEHCMUUYECKNE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MHppa3Byk u yabTpa3ByK.

JeMoHcTpauuu

Habmtonenue xosnebanuii Te noj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habmronenue xonebaHuii rpy3a Ha HUTH U Ha TIPY’>KUHE.

Habntoienne BeIHYX/IEHHBIX Kosie0aHUIl U pe30HaHca.

PacnpocTpanenue npoJoabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENN).

Habmntoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

JlaGopaTopHble padoThI H ONbITHI

Onpenenenne 4acTOTHI U MEPHOAA KOJIeOaHUH MaTeMaTHYeCKOro MasiTHUKA.

OmnpezeneHne 4acTOThI U IEPHOAA KOJIeOaHUH NIPYKUHHOTO MasiTHUKA
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HccnenoBanue 3aBUCUMOCTH TIepHoAa KoJeOaHU TTOIBEIIICHHOTO K HUTHU TPy3a OT JUTMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IIEpHUoia KojaeOaHU MPY>KMHHOTO MasiTHUKA OT Macchl rpys3a.

[TpoBepka HE3aBUCUMOCTH NIEPHO/Ia KOJIeOaHuil rpy3a, MOJBEUICHHOTO K HUTH, OT MacChl rpy3a.

OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh TIepro/ia KoieOaHu MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBL.

N3mepenune yckopeHust CBOOOTHOTO MaCHHSI.

Pa3nea 10. DieKTpoMarHuTHOE 10J1e U 3JIeKTPOMATHUTHbIE€ BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHuTHbIe BOJHBL. CBOWMCTBa 31€KTpoMarHUTHBIX BOJH. Illkanma simekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOI! CBSI3U.

DnekTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJlHOBBIE CBOMCTBA CBETA.

JlemoHcTpamuu

CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

BonHoBEIE cBOMCTBa CBETA.

JlabopaTopHbIe pad0Thl H ONBIThHI

W3ydeHnue cBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Paznen 11. CBeroBble sIBJIEHUS

JlyueBas monens cBera. Mcrounuku cseta. lIpsmonuueiinoe pacnpoctpaHeHue cBera. 3atmeHust Connua u Jlynel. Otpaxenue cBera. [lnmockoe
3epKayio. 3aKOH OTPaKCHHSI CBETA.

[Ipenomnenue cera. 3akoH mpesnomieHusi cBera. llomHoe BHyTpeHHee OTpakeHue cBeTa. lcronb3oBaHME MOJHOTO BHYTPEHHETO OTPaKEHHS B
ONITHYECKUX CBETOBOIAX.

Jlunza. Xon mydeit B nunze. Ontuyeckas cuctema Qoroamnmnapara, MUKPOCKOIA U Teleckoma. [71a3 kak ontudeckas cuctema. bIu3opykocTh U
JATbHO30PKOCTb.

Pasnoxxenue 6enoro csera B ciekTp. OnbiTel HptoToHa. CrioskeHne CeKTpaIbHBIX IBETOB. Jlucmepcus cera.

JlemoHCTpanuu

[IpsiMonrHETHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaJiax.

[Ipenomnenne ceera.

OnTruyeckuii CBETOBO/I.

Xon nydeit B cobuparouieil muH3e.

XoJ1 ny4den B pacCEerBaroOLLIEH JIMH3E.

[Tonydenne n300paxeHUii ¢ TOMOIIBIO JINH3.

[TpunIMn neiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.

Monens r1aza.

Pasnoxxenue 6emoro cBera B CIEKT.

IMosryuyeHnue 0eJ10ro cBEeTA NMPHU CI0KEHUHM CBETA PA3HbIX IBETOB.
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JlabopaTtopHble pad0ThI H ONBIThHI

HccnenoBanue 3aBUCMMOCTH yTJla OTPaKEHHUsI CBETOBOIO JIy4a OT yrija MaJieHHUs.

N3ydenne xapakTepuCTHK N300pakeHUs ITPeIMETa B TUIOCKOM 3epKaJie.

UccnenoBanue 3aBUCMMOCTH yTJia MPEIOMIIEHUS CBETOBOIO Jy4a OT yIJjla NaJeHUs Ha TPAHUIE «BO31YX—CTEKIIOM.

[Tonyyenue n300paskCHHI C IIOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenue POKYCHOTO PACCTOSIHUS M ONITHYECKOU CHUITBI COOMPAOIICH JIMH3BI.

OMBITHI 110 PA3JIOKEHUIO OEJI0TO CBETa B CIEKTP.

OMBITHI 110 BOCHPHUATHIO I[BETA MTPEAMETOB MPU UX HAOIIIOJACHUH Yepe3 IBETOBBIC (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJIEHUS

Omnswitel Pesepdopna u mmanerapHas monenb atoma. Mogenb atomMa bopa. Hcnyckanue u mornomieHue cBera atoMoM. KBautel. JlnHeiuaTsie
CIIEKTPBI.

PagnoaktuBHOCTE. Anbda, OeTa- u ramma-uzinydeHus. CTpoeHue atoMHoro siapa. HykimonHast Moaens aromMHoro sjpa. M3oronsl. PagnoaktuBHbIe
npeBpaiieHus. [lepuos nonypacmnana aTOMHBIX sIEp.

S nepHble peakiuu. 3aKOHbI COXPaHEHUS 3apsiIOBOTO U MAaCCOBOI'O YHCEII. DHEPIrus CBSI3U aTOMHBIX siiep. CBs3b Macchl U PHEpruu. Peakiyu cuHTe3a
u nenenus saep. Ucrounnku sneprun CoHIA U 3BE3T.

AnepHas sHepretuka. JleicTBUs paMOaKTUBHBIX U3JIy4€HHUI Ha )KUBbIE OPraHU3MBI.

JlemoHCTpanuu

CrexTpbl U3JIy4eHHUs ¥ TIOTJIOIICHUS.

CrexTpsl pa3IuvHbIX Ta30B.

CnekTtp Bojopoa.

Habmtonienue TpekoB B kamepe BunbcoHa.

PaGota cuéryrka HOHU3UPYIOMINUX U3TYICHHH.

Perucrparus uznydenusi npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.

JlabGopaTopHble padoThI M ONBITHI

HaGmronenue crtonHbIX U TMHEHYATHIX CIIEKTPOB U3TyYEHUS.

HccnenoBanue TpEeKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY TTyTH (110 (hoTOorpadusim).

N3mepenne pagnoakTUBHOTO (POHA.

Paznen 13. IloBTOpPUTENBHO-00001IAK0IIMIA MOAYJIb

[ToBTOpHUTENEHO-0000IIAOIINI MOy TPEIHA3HAYCH JUISl CHUCTEMATH3allud M O00O0OIIEHUS TPEIMETHOTO COJEPKAHUS M ONBITa JCSTEIHHOCTH,
MPUOOPETEHHOTO TMPU HM3YyYEHUH BCETO Kypca (U3MKH, a TaKXkKe JUIsl MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY JK3aMeHy mo (usuke as
oOyuaroiuxcsi, BHIOPaBIINX ATOT y4EOHBIN MPEIMET.

[Ipyn m3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCS W CHUCTEMATHU3UPYIOTCSA BHUIBI JACATEIBHOCTH, HA OCHOBE KOTOPBIX O0ECIICUMBACTCS TOCTHIKCHHE
MPEAMETHBIX U METAPEIMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB 00ydeHUs, (OpMUPYyeTCsS eCTECTBEHHOHAYYHAss TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB
WCCJICTOBAHMS SIBJICHUN IPUPOABI M TEXHUKH, OBJIAJICHIEC YMEHUSMU OOBSICHATH (U3NUYECKUE SBIICHHUS, IPUMEHSIS MTOJyICHHbIC 3HAHUS, peIaTh 3a/1a4H, B
TOM YHCJI€ KAYECTBEHHBIE U IKCIIEPUMEHTAIIbHBIE.
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[TpuHIMNHATIBHO AEATEIILHOCTHBINA XapaKkTep JAaHHOTO pa3jeiia peaau3yercs 3a cYET TOro, YTO O0yYaroIluecs BBHIIOIHSIIOT 3aJaHus, B KOTOPHIX UM
[IpeJIaracTcs:

Ha OCHOBE MOJIY4YE€HHBIX 3HAHUN PACIIO3HABATH M HAYYHO OOBACHATH (PM3UUECKUE SBICHHS B OKPY’KAIOLICH MPUPOJIE U TIOBCEAHEBHOM KHU3HH;

UCIOJIb30BaTh HAYYHbIE METO/BI UCCIIEOBAHNS (PU3NUECKUX SABJICHUN, B TOM YHCIIE JUIS IPOBEPKH FMIIOTE3 U MOJYyYEHUs] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HAay4YHBIE OCHOBBI HanOOJee BaKHBIX JAOCTHKEHHH COBPEMEHHBIX TEXHOJOTH, HAPUMEp, MPAKTHYECKOTO HUCIOIb30BaHUS PA3IHMUHBIX
HMCTOYHHUKOB YHEPIUU Ha OCHOBE 3aKOHA IIPEBPALICHUA U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPIUU.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMBI 1O ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

W3yuenne ¢u3uky Ha YpOBHE OCHOBHOTO 0OIIero 0oOpa3oBaHWsI HANpaBIICHO Ha JOCTH)KEHHE JMYHOCTHBIX, METANPEJIMETHBIX W TPEAMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbprare u3ydeHus (QU3MKU Ha ypOBHE OCHOBHOTrO 00Iiero oOpa3oBaHus y oOywaromierocs 0yayT chOpMUpPOBaHbI CIEIYIOLINE JINYHOCTHbIE
pe3yJIbTaThl B YaCTH:

1) NaTpMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJIICHNE MHTEpEca K HCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (PM3NUECKOM HAyKH;

LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUHCKUX YUEHBIX (PU3HMKOB;

2) rpaX/1aHCKOI0 U JYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYX/JIEHUHU OOLIECTBEHHO-3HAYMMBIX M 3THYECKUX IMPOOJEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTUKEHUHN (PU3UKY;

OCO3HAaHNE BaXXKHOCTH MOPAJIBHO-3TUYECKUX NTPUHILIMIIOB B JESATEIBHOCTH YYEHOTO;

3) 3CTETUYECKOTO BOCITUTAHUS:

BOCIIPUATHE 3CTETHUECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHMYHOTO MOCTPOCHMS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1eHHOCTH HAyYHOTO MMO3HAHUS:

OCO3HAHME IIEHHOCTH (PU3MUYECKON HAYKH KaK MOIIHOI'O MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI Pa3BUTHUSA TEXHOJIOTHH, BaKHEHIIEH coCTaBIAONICH
KYJIbTYPBI;

pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HHTEPEca K UCCIIE0BATENLCKOM NesITeIbHOCTH;

5) bopmupoBaHus KyIbTYPHI 30POBBS M YMOITMOHAIILHOTO 01arOmoTyqHs:

OCO3HaHME ILIEHHOCTH 0e30IacHOro obpas3a XH3HH B COBPEMEHHOM TEXHOJIIOTMYECKOM MHpE, BaXHOCTH MpaBWil 0€30MacHOrO MOBEICHUS Ha
TpPaHCIOPTE, Ha I0POTax, C AMEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B IOMAIIHUX YCIOBUAX;

c(OpMHPOBAHHOCTh HaBbIKA pe(IeKCHH, TPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TAaKOTO e IpaBa y IpYroro 4yeiaoBeKa;

6) TPYIOBOTO BOCITUTAHUS:

aKTUBHOE Yy4YaCTHE B PELICHWM IPAaKTHUYECKHX 3aj1ad (B paMKax ceMbd, 0Opa30BaTENIbHOW OpraHM3alud, TOpoja, Kpas) TEXHOJIOTMYECKOH W
COLIMAJIbHOW HaNpaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIIE U (PU3NUECKUX 3HAHMIA;
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MHTEpEC K MPAKTUYECKOMY U3YUEHUI0 podeccuil, CBI3aHHBIX ¢ (PU3UKOIL;

7) 3KOJOrMYECKOro BOCIIUTAHHUSA:

OpHEHTAIMsl Ha NMpUMEHEeHHEe (PU3MYECKUX 3HAHWU Ui pelIeHHs 3a7ad B OOJIACTH OKPYXKAroIled Cpe.bl, IUIAHWPOBAHUS MOCTYIKOB U OLEHKH HX
BO3MOXKHBIX ITOCJIEJCTBUH ISl OKPY’KAIOLIEH CPEbl;

OCO3HAHME TTI00AIIBHOTO XapaKTepa 3KOJIOTMYECKUX MPo0IeM U IMyTel UX PelIeHuUs;

8) ajanTanuy K U3MEHSIOUIMMCS YCIOBUSAM COLMAIbHON U IPUPOIHON Cpeabl:

noTpeOHOCTh BO B3aUMOJICHCTBUU TPU BBHIMOJIHEHUHN HCCICIOBAHUN W MPOEKTOB (PU3MUECKOW HANPABICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSIM
APYTHX,

IIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESTEIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4KciIe (POPMYIUPOBATH UACH, IIOHATHS, TUIIOTE3bl O PU3NUECKUX O0BEKTaX U SABICHUSIX;

0CO3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

IUTAHUPOBAHKUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJIEHHE aHAIM3UPOBATh U BBIABIIATH B3aUMOCBS3H NIPUPObI, OOIIECTBA U IKOHOMUKHU, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLIEHKA CBOUX JIEMCTBUI ¢ yUETOM BIIMSHUS HAa OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TJI00aIbHBIX [TOCIIEICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcCBOeHHsS Mporpammbl 1Mo (HU3MKE Ha YPOBHE OCHOBHOTO oO0mIero oOpazoBaHus y oOywaromerocsi OyayT cOpMHpPOBAHEI
MeTamnpeIMETHbIE PE3YNIbTaThl, BKIIOYAIOININE TO3HABaTEeNbHbIE YHUBEpCAIbHBbIE Y4eOHBbIE ACHCTBHUS, KOMMYHUKATHBHBIE YHHUBEpPCAIbHBIE Y4eOHBIC
NENCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC YU€OHBIE ICHUCTBUSI.

[To3naBaTenbHbIE YHUBEPCAbHBIE YUeOHBIE ACHCTBHS

bazoBbie mornueckue neMCTBUS:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHUI);

yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIINK, OCHOBAHUS JUIsl 0000IIEHNS U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMbIX (paKTaX, JAHHBIX U HAOMIOJEHUSIX, OTHOCSIIMXCS K (PU3MUECKUM SBICHUSIM;

BBISIBIIATh IPUYUHHO-CJICJICTBEHHBIE CBS3M MPU U3YyUYECHUU (DU3UUYECKUX SIBICHUU W TPOLIECCOB, JI€NIaTh BBHIBOJBI C UCIIOJIB30BAHUEM JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3X (PHU3NIECKIX BEITUYHH;

CaMOCTOATENIbHO BBIOMpATh CHOCO0 perieHust yueOHoW (u3uyeckoi 3amaun (CpaBHEHHE HECKOJBKHX BapHUAHTOB peEIIeHUs, BHIOOp HauOosee
MOAXOASIIETO C YYETOM CAMOCTOSITEbHO BBIJIEJIEHHBIX KPUTEPHUEB).

basoBble nccnenoBarenbcKkue AeUCTBUS:

HCII0JIb30BaTh BOIPOCHI KAK UCCIIEI0BATENbCKIUI HHCTPYMEHT MTO3HAHUS;

MPOBOJIUTH TI0O CAMOCTOSATEIBHO COCTaBJIECHHOMY TUIAHY OIBIT, HECIOXKHBIN (PU3MUECKU IKCIEPUMEHT, HEOOJBINOE HCCIeOBaHNE (PU3MUECKOTO
SIBJICHMUS;

OIICHUBATh HA TPUMEHUMOCTH M JIOCTOBEPHOCTHh HH(POPMAIIHIO, TIOTYYEHHYIO B XOJ€ HCCIICIOBAHUS UITH IKCIIEPUMEHTA;

CaMOCTOSITENTLHO (POPMYTUPOBATH 0OOOIIECHNS U BEIBOJIBI 110 pe3yIbTaTaM MPOBEIEHHOTO HAOIIOACHHU S, OTIBITA, HCCIICIOBAHUS;

15



MPOTHO3UPOBATh BO3MOXKHOE JajbHeilee pa3BUTHE (PU3MYECKUX ITPOLECCOB, a TAKXKE BBIABUraTh MPEANOJIOKEHHS 00 UX Pa3BUTHU B HOBBIX
YCIIOBHSIX M KOHTEKCTaX.

Pabora c uadopmarmeii:

MPUMEHSTh Pa3JIMYHbIC METOJbI, MHCTPYMEHTHI U 3alpOChl MPHU TIOUCKE W O0TOOpe MHPOPMALMU WM JAHHBIX C YYETOM NPEIIOKEHHOH y4eOHOMH
busnuecKoii 3a1a4u;

aHAJM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO PA3ITUYHBIX BUIOB B (DOPM IpE/ICTABICHUS;

CaMOCTOSITENIHO BBIOMPATh ONTHMAIBHYIO (OPMY IMPEACTaBICHUS MH(GOPMAIMH W WUIIOCTPUPOBATH PEIIAEMbIC 33]auydl HECIIOKHBIMH CXEMaMH,
JararpaMMaMu, HHOU rpaduKoi 1 MX KOMOMHAIHSIMH.

KoMMyHUKaTHBHBIC YHHBEPCAIbHBIC YUCOHbIC HCHCTBHS:

B X0jie 00CYX/IeHUs] Y4eOHOrO Marepuaia, pe3yJibTaToB JIa0OPaTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOi TEMbI U
BBICKa3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a41 U TOJIEp)KaHHe OJIaro)KenaTeIbHOCTH OOIICHUS;

COIOCTABJIATH CBOU CYXJICHUS C CYXJICHUSMH JIPYTUX YUACTHHKOB JHAJIOra, OOHAPYKUBATh Pa3JInYMe U CXOJCTBO MO3UIIUH;

BBIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMChbMEHHBIX TEKCTaX;

MyOJINYHO MPEJICTABIIATH PE3YJIbTAThl BHITOJTHEHHOTO (DU3HUYECKOTO OIBbITa (IKCIIEPUMEHTA, UCCIICIOBAHMUS, TIPOCKTA).

MOHUMATh U UCIIOJIh30BATh IPEUMYILECTBA KOMAHIHOW M UHIUBHUIyIbHOW paOOThI IPU PEIICHUN KOHKPETHOHN (pru3ndeckoii mpooieMbl;

NPUHUMATh I COBMECTHOM JEATEIBHOCTH, OPTaHWU30BBIBATH JCUCTBHUS MO €€ JOCTIDKCHHUIO: PACHpPEICIsATh POJIM, OOCYXIaTh MPOIECCHl H
pe3yabTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUS HECKOJIBKUX JTFOJICH;

BBITIOJIHSTH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOT'O pe3yibTaTa 10 CBOEMY HAIPaBICHHIO U KOOPAWHHUPYS CBOU JACHCTBHUS C JPYTHMH WiICHAMU
KOMaH/Ibl;

OLICHMBATh KA4€CTBO CBOETO BKJIaa B OOIIMII MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEILHO C(HOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

PerynstuBHbIe YyHHBEpCaIbHbIC YUeOHbIC ICHCTBUS

Camoopranuzanusi:

BBISIBJISITH TIPOOJIEMBI B )KM3HEHHBIX M Y4SOHBIX CUTYAIUSIX, TPEOYIOMINX ISl peIICHUsT PU3MYCCKUX 3HAHUN;

OPHEHTHPOBATHCS B PA3IMUHBIX MOJX01aX MPHHATHS PELICHUH (MHANBUAYATbHOE, IPUHIATHE PELICHUS B IPYIIIE, TPUHATHE PELICHUH IPYIIIOi);

CaMOCTOSITENTFHO COCTAaBJISITh aITOPUTM pelieHHs] (PU3MUECcKOi 3a/1aui WM TUTaHA MCCIIEAOBAHMS ¢ YIETOM HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh Npe/iaraeMble BAPHAHTHI PEILICHUN;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOIIb, SMOIIMOHATBHBIA HHTEIUICKT:

J1aBaTh aJeKBATHYIO OI[CHKY CUTYAIlMU M MPeJIarath MiiaH e€ H3MEHCHHUS;

OOBSCHSTH IPUYUHBI JOCTHKCHUS (HETOCTIKEHHMS) PE3YJIbTAaTOB eI TEIIbHOCTH, 1aBaTh OLIEHKY IIPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTH (B TOM YHCJIC B XO/I BHITIOJHEHHS (DH3HUSCKOTO UCCIISIOBAHUS MM MIPOCKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB,
W3MEHUBIINXCSI CUTYaIMid, YCTAHOBJICHHBIX OIMIHOOK, BOSHUKIINX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3YbTATa IEITH U YCIOBHSM.

CTaBUTH ce0sl Ha MECTO JIPYTOro 4eJOBeKa B XO/I€ CIIopa WIH AUCKYCCHH Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPECHUS H JIOTUKY APYTOTO.

MIPHU3HABATH CBOE MPaBO HA OMIMOKY MPH PeIeHHH (U3NICCKHUX 3a/1a4 WIH B YTBEPKACHUAX HA HAYYHBIC TEMBI H TAKOE K€ MIPABO JIPYTOTo.
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MNPEIMETHBIE PE3YJBbTATHBI

K koHIy o0y4enus B 7 Kjacce mpeMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

MCIIOJIb30BaTh MOHTUS: (PU3NUECKHe U XUMUUYECKUE SIBJICHUS, HaOII0IeHHE, SKCIIEPUMEHT, MOJIelb, TUIIOTE3a, €IMHUIBl (PU3NUECKUX BEIUYUH, aTOM,
MOJICKYyJla, arperatHbleé COCTOSIHMS BemlecTBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE), MEXaHHYECKOE [BM)XKEHHE (paBHOMEpHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPUSl, paBHOACHUCTBYIOIIAst cul, edopmanus (yrnpyras, aacTHueckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasznmuyarh sBiueHus (auddy3us, TErIoBoe IBMKEHHME YACTHIl BEUIECTBA, PAaBHOMEPHOE [BWKCHHE, HEPAaBHOMEPHOE [BM)KCHUE, HHEPLHS,
B3aMMO/ICIICTBUE TeJ, paBHOBECHUE TBEPHABIX TEN C 3aKpEIUIEHHON OChbIO BpallleHus, Nepenava JaBiIeHHUs TBEPIBIMH TellaMH, >KUJIKOCTSIMHU U Ta3ami,
aTMoc(epHOE JaBlIeHUE, IJaBaHWE TeEJl, NMPEBpAICHUs] MEXaHHMYECKOW SHEpruu) MO ONHMCAHUIO0 MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHHE HW3YYEHHBIX (M3UUECKUX SBICHUI B OKpYXKAIOIIEM MHUpPE, B TOM 4Hcle (U3NYECKHE SBICHHUS B MPHUPOJE: MPUMEPHI
JBUKEHUSI C PA3IMYHBIMU

CKOPOCTSIMH B KHUBOW M HEKWBOU NPHUPOEC, ACHCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHHUKE, BIMSHUE aTMOC(PEPHOTO JaBJICHUS Ha KUBOM OpraHU3M,
IJIaBaHWe PbIO, pbIYard B TEJE YEJOBEKa, IIPH 3TOM MEPEeBOAMTH MPAKTHUECKYIO 3a7auyy B y4eOHYIO, BBIICISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(U3NIECKUX SIBIICHHIA;

OIHCHIBATh U3YUEHHBIE CBOMCTBA Tell U (PU3MUECKUE SABIICHUS, UCTIONb3Ys (U3UUECKUE BEIMUUHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMS, MYTh,
CKOpPOCTb, CPEIHSSI CKOPOCTh, CUJla YIIPYrOCTH, CHUJIAa TSKECTH, BEC Tella, Cuja TPEHUs, JaBjeHHe (TBEPAOIO Teja, )KUJIKOCTH, r'a3a), BhITAIKUBAIOIIAS
CHJIa, MeXaHu4YecKas paboTa, MOITHOCTD, TJIEUO CHIIbI, MOMEHT CHJIbI, KOO (PUIIMEHT MOJIE3HOTO NeHCTBUS MEXaHHU3MOB, KWHETHYECKAs U MOTEHIMAbHAS
SHEPTHUsl), MPU OMHCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOIb3YEMBIX BEJIIMYMH, UX OO03HAYEHUS U €IWHUIIBI (PU3UYECKUX BEIUYMH,
HaXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYHUHY C APYTUMHU BETUYMHAMHU, CTPOUTH TpadUKi H3y4EeHHBIX 3aBUCUMOCTEH (PU3NIECKIX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (hU3MUECKUEe SBICHHS U MPOIIECCh, UCIONB3Ys MpaBuia CIOXKEHHUS cuil (BIOJIb OJHOW MpsIMOi), 3akoH ['yka, 3akoH
[Tackains, 3akoH Apxumesa, MPaBUIIO paBHOBECUsI pbryara (0JI0Ka), «30J0TOE MTPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHSI MEXaHUYECKOM IHEPTUH, TIPH ITOM
JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aMHICHIBATh €r0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSACHATH (pU3MUECKHE SIBICHMSI, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE€ M B KOHTEKCTE CUTYyallUl NMPAaKTHUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISITh MPUYMHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHUX IIAaroB C OMOpoi Ha 1—2 W3YyUEeHHBIX CBOMCTBA (DU3MUECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacuéTHble 3a/1audl B 1—2 JeWCTBUSA, UCMONB3Ys 3aKOHBI M ()OPMYIIBI, CBSI3bIBAIOIINE (PU3UUYECKUE BEIWYMHBI: HA OCHOBE aHAIHM3a yCIOBHS
3a/1aud 3aluChIBaTh KPATKOE YCIIOBHE, IMOJCTaBIATh (PU3WYECKHE BEIMYMHBI B (DOPMYNIBI W MPOBOAUTH PACUETHI, HAXOAHWTHh CIPABOYHBIC JTaHHBIC,
HE0OXOIUMBIE JUI PEIIeHHUs 3314, OIICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUHHEI;

pacrno3HaBaTh NMpoOJIEeMbl, KOTOPbIE MOKHO PEHIMTHh MPU MOMOIIM (PU3HUECKUX METOOB, B ONHCAHMM HCCIEOBAaHUS BBIICIATH NPOBEPIEMOE
MPENIoNIoKeHne (TUIOTe3y), pa3iuyaTh U UHTEPIPETHPOBATH MOJNYUYEHHBIM pe3yabTaT, HaXOJIUTh OMIMOKH B XOJE OIbITa, AENaTh BBIBOABI IO €r0
pe3ynbTaTam;

MIPOBOANTH OMBITHI 110 HAOTIOACHHUIO PU3NICCKUX SBICHUHN WM (U3HUYECKUX CBOKCTB Tell: (HOPMYIHPOBATH MPOBEPSEMBIC MIPEATIOIOKECHHS, COOUPATh
YCTaHOBKY U3 MPEII0KEHHOT0 000PYAOBaHHUS, 3aMUChIBATh XO/1 ONbITa U (POPMYIMPOBATH BHIBOIBI;
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BBITIONTHSATH TPSIMBbIE U3MEPEHHS PACCTOSIHHS, BPEMEHHU, MAcChl Tela, 00bEéMa, CHIIBl U TEMIEPATyphl C UCTOIb30BAHUEM aHAIOTOBBIX U HU(POBBIX
puOOPOB, 3aMUCHIBATH [TOKA3aHUs TPUOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEIIHOCTH U3MEPEHHI;

MPOBOJIUTH HMCCIIEOBAHNE 3aBUCHMOCTH OJHOW (DPM3MYECKOW BEIWYHMHBI OT JAPYrOM C HMCIOJb30BAaHHEM NPSMBIX U3MEPEHUI (3aBUCUMOCTH ITYTH
PaBHOMEPHO JIBHXKYLIETOCs

TeJa OT BPEMEHH JBIIKEHUS Tella, CUJIbl TPEHHUSI CKOJIBKEHHS OT Beca Tejla, KaueCcTBa 00paOOTKU MOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIBI TPEHUS
OT IUJIOLIAJN COMPUKOCHOBEHMS TEJ, CUJIbl YIPYTOCTH OT Y/UIMHEHHUS MPYKUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00bEMa MOrpy:KEHHOIM YacTH Tela M OT
TUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeJla, OT TIIyOHHBI, Ha KOTOPYIO MOTPYKEHO TeJOo, YCIOBUU IIaBAHUS TEJl, YCIOBUN paBHOBECHUS
ppluara u OJOKOB, y4acTBOBaTh B IJIAHUPOBAHUHU Y4EOHOTO HCCIEIOBaHUS, COOMpPATh YCTAaHOBKY U BBINOJHATH U3MEPEHUS, CIEAYs MPEI0KEHHOMY
IUIany, (UKCHUPOBATh PE3yJAbTaThl MOJYYECHHOH 3aBHCUMOCTH (DU3MUYECKUX BEIUYMH B BUJC NPEIIOKEHHBIX TAONMIl M TpaduKOB, JEIaTh BBHIBOJBI IO
pe3yibTaTaM UCCIIEI0BaHHUS;

MPOBOJIUTh KOCBEHHBIEC M3MEPEHHs (PU3MUECKUX BEJIWYHMH (TUIOTHOCTH BEIIECTBA JKUAKOCTH M TBEPIOTO TeNa, CHJIAa TPEHHS CKOJIbKCHHUS, JaBICHUE
BO3/lyXa, BBHITAIKUBAIOIIAS CHJIA, IEHCTBYIONIAs Ha MOTPYKEHHOE B )KHUIKOCTh TeJI0, KOA(D(PHUIMEHT MOIE3HOT0 NEHCTBUS MMPOCTHIX MEXAHU3MOB), CIETYS
MPEAJIOKEHHON MHCTPYKIIUU: TPY BBITIOJIHEHUH U3MEPEHUIN COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE NCKOMOW BEJTMYUHBI,

coOJTIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTH MpH padoTe ¢ JIabopaTOpHBIM 000pyAOBaHUEM;

YKa3bIBaTh NMPUHIUIBI IEHCTBUS MPHOOPOB M TEXHUUYECKUX YCTPOHCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCY b, OapOMETp, phIvar,
MIOJIBWKHBIN U HEMOJBKHBINA OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTEePU30BaTh MPUHIMUIIBI JCHCTBUS U3YyUYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOWCTB C OMOPOM HA MX OMHUCAHUs (B TOM YHCIIE: MOJIIIUITHUKH,
YCTPONCTBO BOONPOBO/IA, THAPABINYECKHUI NTpecc, MAHOMETP, BEICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), MCIIOJIB3Ys 3HAHUS O CBOMCTBAX (hU3UUECKUX
SBJIGHUN ¥ HEOOXO0AUMbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

MPUBOJUTH TMPUMEPHI (HAXOIUTh MHGOPMAIUIO O MpHUMEpax) MPAKTHUYECKOrO HCIOJIb30BaHUSA (PU3NYECKUX 3HAHWNA B TOBCETHEBHOW JKU3HM IS
oOecnieueHnss O€30MacHOCTH MpH oOOpalleHud ¢ NpudopaMM M TEXHUYECKMMM YCTPOWCTBAMHU, COXPAaHEHUS 370pOBbSi U COONIOACHUS HOPM
JKOJIOTUYECKOIO MTOBEJCHUS B OKPYKAIOLIECH Cpelie;

OCYILIECTBIATh OTOOpP NCTOYHUKOB MH(popMaluu B IHTEpHETE B COOTBETCTBUH C 3aJIaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUN U
MyTEéM CpaBHEHHSI PA3TUYHBIX HCTOUHUKOB BBIICIATH HHPOPMAIIHIO, KOTOPas SBISETCS MPOTHBOPEYUBON MIIH MOXKET OBITH HEIOCTOBEPHOIA;

MCIOJIb30BAaTh MIPH BBIIIOJIHEHUHU YYEOHBIX 33JaHUN Hay4YHO-TIONMYJISIPHYIO JINTEPATYypy GU3HUECKOTO COJEpKaHus, CIIPaBOYHbIE MaTepUaIbl, PECYPChI
cetn IHTepHeT, BiaieTh TpUéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHust HH()OPMAIIUK U3 OJHOM 3HAKOBOUW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHbBIE U YCTHBIE COOOIEHUSI HA OCHOBE 2—3 MCTOYHMKOB MH(POpPMAIN (PU3NYECKOTO COAEPKAHUS, B TOM
qucie myOoIMyHo

JIenaTh KpaTKUe COOOIIEHUSI O pe3yibTaTaX MPOCKTOB WJIM YUY€OHBIX MCCIIEIOBAHHM, IPH ATOM T'PaMOTHO MCIOJIb30BAaTh M3yUYEHHBIN MOHATHNHBIN
anmapart Kypca GU3HNKH, COMPOBOXKIATH BBICTYIJICHUE MPE3CHTAIUEH;

IIPY BBINOJHEHUN YUYE€OHBIX MTPOEKTOB U UCCIIEIOBAaHUI pacipenesTh 00I3aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTABJIECHHBIMU 3a/ladyaMH, CJIEIUTh
3a BBINIOJHEHUEM TUIaHA JCWCTBUN, aJEKBATHO OIICHMBATh COOCTBEHHBIM BKIJIAJ B JEATEIHHOCTh TPYIIbBI, BBICTPAMBATh KOMMYHHKAaTHBHOE
B3aUMO/ICVICTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIMX.

K koHIly 00y4enus B 8 kacce mpeIMEeTHBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y O0YJAIOIIMXCS YMEHU:
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HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYII, TEMJIOBOE ABM)KEHUE aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BELECTBA, KPUCTATNINYECKUE U
amMop(HbIe Tesa, HACBIECHHbBIN U HEHACBILEHHBIN Map, BIaXHOCTh BO3JyXa, TEMIIEPATypa, BHYTPEHHsS SHEPIHsl, TEIJIOBOM JIBUTrATENb, JIEMEHTapHbIN
ANEKTPUYECKUH 3apsil, SIEKTPUUECKOE T10JI€, IPOBOJHUKHU U AUAIEKTPUKH, TOCTOSHHBIA IEKTPUUECKUI TOK, MATHUTHOE T10JIE;

pasnuyath sBJIEHUS (TEIJIOBOE PACLIMPEHHME M CXKaTHe, TeIUlonepeaaya, TeJOBOe PAaBHOBECHE, CMAauMBaHUE, KaWIISPHBIC SBJICHUS, UCIapeHUe,
KOHJICHCAllUs, [IJIaBJIEHNUE, KpUCTAJUIM3alus (0TBEpAEeBaHNe), KUIIEHNE, TeIuIonepeaayda (TemIoNpoBOIHOCTb, KOHBEKIUS, U3IYUEHHE), JIEKTpU3aLus T,
B3aUMOJICHICTBHE 3apsiioB, JEHCTBUS 3JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOACHCTBUE MArHUTOB, JEHCTBUE MAarHUTHOIO IOJIA Ha
IIPOBOJAHUK C TOKOM, 3JIEKTPOMarHUTHasT MHIYKLUS) 1O OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JIAHHOE
¢bu3nyeckoe ABICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (DU3MYECKHX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM YHCiIe (PU3NUECKUE SBJICHUS B IPUPOJIEC: TOBEPXHOCTHOE
HaTsDKEHUE U KallWJUIApHbBIE SIBJICHUS B MPHUPOJE, KPUCTAIBl B Mpupone, nsnydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOpcKUe Opu3bl, 0Opa3oBaHuE
POCBI, TyMaHa, MHEs, CHETa, JIEKTPUUYECKHE SIBIICHUS B aTMOC(epe, MIEKTPHUECTBO KHUBBIX OPraHM3MOB, MAarHUTHOE ToJie 3eMIIH, Jpei( MOIIOCOB, POIIb
MarHUTHOT'O TOJIS Ul XKU3HU Ha 3emiie, OJIIPHOE CUSHUE, IIPU ITOM MEPEBOJUTH TPAKTUYECKYIO 3ajlauy B yUe€OHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA
(mpu3HaKyM) PU3HYECKUX SBICHUH;

OIUCHIBATh U3YYEHHbIE CBOMCTBA TeN U (U3UUECKUE SBICHMS, UCIIONb3Ys (PU3NUYECKHE BEIIMUUHBI (TeMIepaTypa, BHYTPEHHS SHEPrusi, KOJINYECTBO
TEIUIOTHI, YyZAelIbHas TEIIOEMKOCTb BELIECTBA, yJEJbHAas TEIUIOTA ILIABJICHMS, YAEIbHAs TEIUIOTa MapooOpa3oBaHUs, yJENIbHAs TEIUIOTa CrOPaHMs
TOIINBA, KOA(PPHUIMEHT M0JIE3HOT0 JEHCTBUS TEIIOBOM MaIllMHBI, OTHOCUTENbHAS BIQXKHOCTb BO3/4yXa, JIEKTPUUYECKHM 3apsil, CUjla TOKa, JIEKTPHUECKOe
HalpspKEHUE, COMPOTUBIIEHUE IIPOBOIHMKA, Y/AEIbHOE COIIPOTUBIICHUE BEIIECTBA, pA00Ta U MOIIHOCTh AIEKTPUUYECKOTO TOKA), IPU ONUCAHUH I1PaBUIIbHO
TPaKTOBaTh (PU3NUYECKUN CMBICI UCIIOJIb3YEMBbIX BEIUYHH, 0003HAYEHUS U €IMHULBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYJIbI, CBSI3bIBAIOLINE TaHHYIO
(u3NYECKYIO BEIMYUHY C APYTUMHU BEIMUMHAMU, CTPOUTD I'paUKK U3YyUEHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHHS W TPOLECCHI, HCHOJIb3ysd OCHOBHBIE IOJIOKEHHUS MOJIEKYJISIPHO-KHHETUUECKONH TEOpUHu
CTPOEHMSI BEIIECTBA, NPUHILIUI CYNEPHO3UIUH MoJed (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijaa, 3akoH OMa i ydacTka Lelu, 3aKOH
Jixoyns—JleH1a, 3aKOH COXpaHEHUs SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIUCBIBATh €0 MAaTEMAaTHUYECKOE BhIPAKECHUE;

OOBACHATH (U3NYECKUE MPOIECCHl U CBOWCTBA TN, B TOM YUCJIE U B KOHTEKCTE CUTYallUH MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISABIATH
PUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTHh OOBSCHEHHWE M3 |—2 JOrMYECKHX IIAaroB C Omopoil Ha 1-2 M3y4EeHHBIX CBOMCTBa (DU3MYECKHUX SIBICHUI,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTh pacuéTHbIC 3a/1a4 B 2—3 AEUCTBUS, UCIONIB3Ys 3aKOHBI U (POPMYJIBI, CBSA3bIBAIOIIME (PU3NUECKHE BEIWYMHBI: HA OCHOBE aHAJHM3a YCJIOBUS
3aJlayM 3aMHChIBaTh KPAaTKOE YCJOBHE, BBISBISATH HEAOCTATOK JAaHHBIX Ul PELICHHs 3ajaud, BbIOMpaTh 3aKOHBI U (OPMYJbl, HEOOXOIUMBIE IS €€
peleHusl, IPOBOIUTH PacYEThl U CPAaBHUBATD MOJIyYCHHOE 3HaUCHHE (PU3NIECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEUIUTh MPU TMOMOIIM (PU3NYECKUX METOJIOB, HCIIOJIb3Yys OINHMCAHWE WCCIEeOBAaHUS, BBIICNATH
IIPOBEPSIEMOE MTPENITI0JIOKEHNE, OLIEHUBATH TPABHIIBHOCTD MOPSIIKA IPOBEICHUS UCCIIEOBAHMUS, J€JIaTh BBIBOBL;

MIPOBOJUTH OMBITHI IO HAOTIOACHUIO (PU3NUECKUX SIBICHUN WM GU3NYECKUX CBOMCTB TeN (KaMWUIIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS BO3AYyXa
OT ero oobvéma, TeMnepaTypbl, CKOPOCTH IpoIlecca OCThIBAHUA M HArPEBaHUS NMPU M3TYyYEHHUH OT IBETa M3Jydaromeid (MOoromaroeil) ToBepXHOCTH,
CKOPOCTbh MCHApeHHs BOJbI OT TEMIIEPATypbl KUAKOCTU M IUIOMIAN €€ MOBEPXHOCTH, DJIEKTPU3ALUs TET U B3aUMOJEHCTBHE AJIEKTPUUYECKUX 3aps/IOB,
B3alMO/ICIICTBUE TIOCTOSIHHBIX MAarHUTOB, BU3yaJIN3allisl MATHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, IEHCTBUS MarHUTHOT'O I10JI1 Ha IPOBOJHUK C TOKOM,
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CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA AJEKTPOABUTATENS IIOCTOSTHHOTO TOKA): (DOPMYIHPOBATh MPOBEPSIEMBIE MPEATOI0KEHUS, COOMPATh YCTAHOBKY U3
MIPEAJIOKEHHOTO 000PYA0BaHUS, OMMMCHIBATH X0/ ONBITA U (POPMYJIUPOBATH BBHIBOJIBI;

BBITIOJIHATH MPSMbIE U3MEPEHUSI TEeMIEpPaTypbl, OTHOCUTEIBHOM BIAXHOCTH BO3]lyXa, CHJIbl TOKA, HAMPSKEHUS C HCIIOJIb30BAHUEM aHAJIOTOBBIX
MPUOOPOB U JATUMKOB (PU3MUECKUX BEIIMYMH, CPABHUBATH PE3YJIbTaThl U3MEPEHHUH C YUETOM 3aJaHHOW aOCOFOTHOM MOTPEIIHOCTH;

MPOBOANTHh HCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYCCKONW BEIMYUHBI OT JPYrOod C HKCIONH30BAHUEM NPSIMBIX H3MEPCHHH (3aBUCUMOCTH
COMPOTHUBJICHHUS MPOBOAHUKA OT €r0 JUTMHBI, TUIOIIAH TOTIEPEYHOTO CEYCHUS U YISIHHOTO CONPOTHUBIICHHS BEIECTBA MPOBOAHUKA, CHIIBI TOKA, UAYIIETO
4yepe3 MPOBOJHUK, OT HANPsDKEHUS HAa MPOBOJHUKE, UCCIEAOBAaHUE MOCIIEIOBATEIHLHOTO M MapajiyIeIbHOTO COSAUHEHUN MPOBOJHUKOB): IIAHUPOBATH
HCCIIeI0BaHUE, COOMPATh YCTAHOBKY W BBITIOJIHATH H3MEPEHUS, CICys

MPEIOKEHHOMY TUIaHy, (DUKCHPOBATh PE3YNbTATHI MOTYYCHHON 3aBUCMMOCTH B BHJE TAOMUI] W rpaduKoB, JenaTh BBIBOJABI MO pe3yiabTaTaMm
HCCIIE0BAHN,

MIPOBOJNTHh KOCBEHHBIC M3MEpPEHUsT (PU3NUICCKUX BENWYWH (yAelbHAs TEIIOEMKOCTh BEIECTBA, COMPOTHBIICHUE MPOBOJHUKA, paboTa M MOIIHOCTH
ANEKTPUYECKOTO0 TOKa): TUIAHUPOBATh H3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJeAysl MPEAJIOKEHHON WHCTPYKIUHU, U BBIYHCIATH
3HaYEHHUE BEJINYHHBI;

coOJTIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTH MpH padoTe ¢ JIabopaTOpHBIM 000pyAOBaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI JIEUCTBUS H3YUYCHHBIX MPUOOPOB M TEXHHUUYECKUX YCTPOMCTB C OMOPOM HAa WX OMUCaHus (B TOM YHCIE: CHUCTEMaA
OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK SICKTPUUYECKON SHEPruu, 3JIEKTPOOCBETUTEIbHBIE HPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (IPUMEPHI), SJIECKTPUUYECKUE MPEAOXPAHUTENN, FICKTPOMATHUT, AJIEKTPOJIBUTATEH MOCTOSHHOTO TOKA), MCIOIb3Ys
3HAHUA O CBOMCTBAX (PU3UYECKUX SBICHUI U He0OXoIuMBbIe (PU3HMUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUUECKHE YCTPOWMCTBA U M3MEPHUTENIbHBIE MPHOOPHI IO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, THTPOMETpP, IBUTATEIh BHYTPEHHETO CrOpaHHs, SJIEKTPOCKOM, PEOCTaT), COCTaBIATh CXEMbI JJICKTPUUYECKUX Lemed C
MOCJIEIOBATEIBHBIM U MapalICIbHBIM COSTMHEHUEM DJIEMEHTOB, pa3iinyasi yCIOBHBIE 0003HAYEHHUS SJIEMEHTOB JICKTPUUECKUX IIeTICH;

MPUBOJUTH TMPUMEPHI (HAXOAUTh MH(POPMAIMIO O MpUMepax) MPaKTHUYECKOTO HCIMONB30BaHUS (PU3MYECKHX 3HAHUW B TMOBCEAHEBHOW JKU3HU IS
oOecrieueHrss 0€30MACHOCTH TpHU OOpallleHud ¢ NpudopaMu W TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHUS 370pOBbs M COOJIOJEHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpefie;

OCYIIECTBJISITh MOUCK HH(pOpMaIUu PU3NUECKOTo cojepkaHus B VIHTepHeTe, HA OCHOBE MMEIOIINXCS 3HAHUW U TTYTEM CPaBHEHHUSI JOTIOTHUTEIHHBIX
HMCTOYHUKOB BBIICTATH HH(POPMAIIHIO, KOTOPAst SBISETCS MPOTHBOPEUYUBON MIIM MOKET OBITH HEJOCTOBEPHOIA;

WCIIOJIH30BAaTh MPH BBITTOJIHCHUH YUEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY (PU3UUECKOTO COJEpKaHUsI, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetn IHTepHeT, BIaieTh IpUéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHust HH()OPMAIIMK U3 OJHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHBIC NHCHMEHHBIE M KpPAaTKHWE YCTHBIE COOOIIeHUs, 0000mas MHPOPMAIHMIO W3 HECKOJBKAX HMCTOYHUKOB (HU3UIECKOTO
COJIEpKaHusl, B TOM YHCIIE MyOINMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOW MIIM MCCIEA0BATENHCKOM AESITENbHOCTH, P TOM TPAMOTHO UCIIOIB30BaTh
M3Yy4YEHHBIN TOHITHIHBIN amnmapaT Kypca (pU3uKu, COTPOBOXK/IATh BRICTYIUICHUE MTPE3CHTAINECH;

MU BBIMOJHEHUH YYE€OHBIX MPOEKTOB W HCCICIOBAHWHN (U3NYECKUX MPOIECCOB paCIpeAenaTh OO0s3aHHOCTH B TPYIIE B COOTBETCTBUU C
MMOCTaBJICHHBIMH 33JladyaMH, CJIEJAWTh 3a BBIMOJHEHUWEM IUIaHA JEWCTBHM W KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKIIAJ B
JeSTebHOCTh TPYIIIBI, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, MPOSIBIISISI TOTOBHOCTH pa3peiiaTh KOH(MIHKTHL.

K xonIty 00yuenus B 9 kacce nmpeIMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxkaTh CHOPMHUPOBAHHOCTD Y 00yUYaIOIINXCS YMEHUI:
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UCIOJIb30BATh MOHATHUS: CUCTEMa OTCUETA, MaTepUANIbHAS TOYKA, TPAEKTOPHS, OTHOCUTELHOCTh MEXaHUUECKOTO JABIKEHHS, fedopmanus (yrnpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M NMEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO, LEHTP TAKECTH
TBEPIOTO Tela, paBHOBECHE, MEXAaHUYECKHE KOJICOAHNUS U BOJHBI, 3BYK, HH(PPA3BYK U YIBTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IIKAJIA 3JICKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U 1allbHO30PKOCTb, CIIEKTPBI UCITYCKaHUs U NOMIIOEHMs], allb(da, OeTa- 1 raMMa-u3aydeHus, U30TOIbI, JiepHasi SHEPreTHUKa;

pa3nuyath sBICHUS (paBHOMEPHOE M HEpaBHOMEPHOE NPSMOJMHEWHOE [BUKECHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE
[a/ICHUE TeJl, pABHOMEPHOE IBM)KEHUE IO OKPYKHOCTH, B3aMMOJEHCTBHUE TeJl, pEaKTMBHOE IBM)KEHHUE, KoyieOaTelbHOE ABMKEHHE (3aTyXarollue U
BBIHY)KJICHHbIE KOJIE€OaHHs), pE30HAHC, BOJHOBOE JABIDKEHHE, OTPAKEHHE 3BYKA, NMPSIMOIMHEHHOE PACIPOCTPAaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA,
[I0JJHOE€ BHYTPEHHEE OTpa)KCHUE CBETa, PasioKeHHe OeJ0oro cBeTa B CHEKTP M CIIOKEHHE CIIEKTPAJIbHBIX I[BETOB, TUCIIEPCHUS CBETa, €CTECTBEHHAs
PaZvoaKTUBHOCTb, BOSHUKHOBEHHE JTMHENUATOrO CIIEKTPA U3IyUEHHMsI) [10 ONHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTP UPYIOIIUX
JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (PU3UYECKUX SBICHUH B OKpYXarolmeM Mupe (B TOM 4uciie (U3NYECKHe SIBICHUS B MPHUPOJE: MPUIUBBI U
OTIUBBI, JBIKEHHE IUIaHET COJIHEYHOM CUCTEMBI, PEaKTMBHOE IBM)KCHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMM, 3€MIIETPSCEHHE,
CeliCMUYeCKHEe BOJHBI, I[yHAMH, 3XO, [IBETA TeJ, ONTHYECKHE SBJICHUS B NPUPOAE, OMOJOTMYECKOe NEHCTBHE BHIMMOTO, YIbTPa(pUOIETOBOTO M
PEHTIE€HOBCKOI'0 M3JIyY€HUH, €CTECTBEHHBIH paJinOAKTUBHBIM ()OH, KOCMUYECKHE JIyYH, PaAMOaKTUBHOE M3Iy4€HUE MPUPOJHBIX MHUHEPAJIOB, JeHCTBHUE
PaZMOaKTUBHBIX M3JyYEHUH HA OpPraHU3M 4YeJIOBEKa), IIPU 3TOM IEPEBOJUThH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIACNATH CYLIECTBEHHBIE CBOMCTBa
(npu3Haku) PU3NYECKUX SBICHUN;

OIMCHIBATh M3YyYCHHBIC CBOMCTBA TeN M (PU3MUECKUE SBICHUS, MCIONB3YS (U3NYECKHE BEIWYHMHBI (CPEeTHSSI M MTHOBEHHAs CKOPOCTH Tella IpHU
HEpaBHOMEPHOM JIBI)KEHUH, YCKOPEHHE, NIepeMEIIeHuUE, ITyTh, YII0Bas CKOPOCTh, CUJIa TPEHUs], CUJIa YIPYTrOoCTH, CHJIa TSHKECTH, YCKOpEHHE CBOOOIHOTO
MaJieHMsl, BEC TeJa, UMITYJIbC Tella, UMIYJIbC CHJIbI, MEXaHHUYeCKasi paboTa U MOUIHOCTh, OTEHIMAIbHAS SHEPTUs Tesa, NOJHATOrO0 HaJl MOBEPXHOCTHIO
3eMJIM, MOTEHIMAJbHasl SHEPTHsl CXKATOM NPYKUHBI, KWHETHYECKasl SHEPrus, MOJIHAs MEeXaHW4YecKas >HEprus, MephuoJ] M 4yacToTa KojeOaHWH, IIuHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTeNb MPEIOMIICHHS CPE/bl), IPU ONMUCAHUHM MPABUIBHO TPAKTOBATh (GPU3NUYECKUN CMBICIT
UCMOJb3yEeMbIX BEIMYUH, O0O3HAYEHMS M €IUHHUIBI (U3NYECKUX BEIMYUH, HAXOIUTh (OPMYJbI, CBA3BIBAIOIINME JAHHYIO (U3UYECKYIO BEIHUUHY C
JIPYTUMHU BEIMYMHAMU, CTPOUTH IPpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOICTBA Tell, (U3NYECKHE SBJICHUS U MPOLIECCHI, UCTIONb3Ys 3aKOH COXPAaHEHUs SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHHS, TPUHLUI
CYINEPIIO3HUIIMY CHJI, IPUHIIUI OTHOCUTENBHOCTH ['anunest, 3akoHbl HpIOTOHA, 3aKOH COXPAaHEHMsI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U IPEJIOMIICHUS CBETA,
3aKOHBI COXPAaHEHMs 3apsI0BOTO U MAcCOBOTO YMCEN MPH SJACPHBIX PEaKIMsIX, IPH 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIHCHIBATH €ro
MaTeMaTH4YECKOE BBIPAXKECHUE;

OOBSICHATh (PU3UYECKUE MPOLIECCHl M CBOMCTBA TEJI, B TOM YHUCIIE M B KOHTEKCTE CUTYAIMil MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATDH
MIPUYMHHO=CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKUX IIaroB € OMOpPOH Ha 2—3 W3YyYEHHBIX CBOMCTBAa (M3MUYECKUX SBIICHUH,
($U3NIEeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarth pacué€THble 3a1a4u (ONMUparoIrecs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIONB3YS 3aKOHBI U (DOPMYIIbI, CBSA3bIBAIOLINE (PU3MUECKUE BETUYHHBDIL:
Ha OCHOBE aHaJIM3a YCIIOBHSI 3aJlauyl 3allMCBhIBaTh KPATKOE YCIOBHUE, BBIBIATH HEIOCTAIOUINE MM M30BITOUHBIE JaHHbBIE, BBIOMPATh 3aKOHBI U (hO PMYJIBL,
HE0OXOIUMBIE I PeIIeHNUs, TIPOBOANUTh PACUETHI U OLIEHUBATh PEATUCTUYHOCTD MMOJYY€HHOTO 3HaYCHUS (PU3NYECKON BETTMYMHBI;
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pacrio3HaBaTh IpPOOJEMbI, KOTOPbIE MOXXHO PEIIMTh NPH IOMOIIM (PHU3UUECKUX METOAOB, HCIOJB3Yys OINUCAaHHE HCCICIOBAHUSA, BBIACIATDH
MIPOBEPSIEMOE MPENIOJIOKEHHNE, OLIEHUBATh MPABHIBHOCTH IOPSIKA IMPOBEIEHUS HCCIEAOBAHUSA, AeNaTh BBIBOJbI, MHTEPIPETUPOBATH PE3YIbTAaThl
HaOJII0ICHUI U OIIBITOB;

MIPOBOAMTD OIBITHI 10 HAOIIOEHUIO (PU3NUECKUX SBJICHUN UM (U3MUYECKUX CBOMCTB Tell (M3ydeHHe BTOpOro 3akoHa HeloTOHa, 3aKOHA COXpaHEeHUs
SHEPIuH, 3aBUCUMOCTH MEpHOo/a KOoJIeOaHUN NMPYKUHHOTO MAasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBHCUMOCTh OT aMIUIUTYJbl MaJIbIX
KojeOaHui, MpsSIMOIIMHEHHOE PACIpOCTPAHEHUE CBETA, PA3JIOKEHHE OEoro CBeTa B CIEKTp, U3yUYEHUE CBOMCTB M300pa)keHUs B IUIOCKOM 3epKalie U
CBOWCTB M300paXeHMS IMpeaMeTa B COOMpAIoIel JHH3e, HAOMIOACHUE CIUIOUIHBIX W JIMHEHYATBIX CHEKTPOB M3IIyYCHHS): CAMOCTOSTENBHO COOMpPATh
YCTaHOBKY U3 W30BITOYHOrO Habopa 000pyAOBaHUS, OMUCHIBATH X0 OMBITA U €0 Pe3yJabTaThl, (GOPMYIUPOBATH BHIBOJIBI;

MPOBOJIUTH TPU HEOOXOIMMOCTH CEpUI0 MPSAMBIX HM3MEPEHHMH, ONpeneNsis CpelHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((HOKYCHOE paccTosHuE
coOuparoiei JuH3b1), 000CHOBBIBATh BHIOOP CIIOC00a M3MEpeHUs (M3MEpUTEILHOTO Tprbdopa);

MIPOBOJIUTH HWCCIIEJOBAHUE 3aBUCUMOCTEH (M3MYECKHUX BEJIMYUH C HCIOJIH30BAHHEM IPSAMBIX HU3MEPEHUIl (3aBUCHMOCTh IMYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBIDKEHUM Oe3 HavalbHON CKOpPOCTH, Mepuoja KoJIeOaHW MaTeMaTHYeCKOro MasTHHKA OT JAJUHBI HUTH, 3aBHUCUMOCTH yrja
OTpPaXEHHsI CBETa OT yrja MaJeHUs W YIja NpeJOMJICHHUS OT yIia MajeHHs): IUIAHUPOBATh HCCIIEAOBAaHUE, CAMOCTOSTENIHLHO COOMpaTh YCTaHOBKY,
(buKcUpOBaTh PE3yNbTAThI MOIYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B BUIE TAOIUI M TPaUKOB, JIE1aTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIECIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BEIUYMH (CpelHssi CKOPOCTh M YCKOpEHHWE Teja NMPH PAaBHOYCKOPEHHOM JIBHKCHHHU, YCKOpEHHE
CBOOOJHOrO MajieHus, KECTKOCTh MPYXKUHBI, KOOPPUIIMEHT TPEHUS CKOJIbKEHUS, MeXxaHHn4eckas padoTa U MOIIHOCTh, YaCTOTa M MEpHO KoJeOaHui
MaTEeMaTHYECKOTO W TPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMpAOIIEH JMH3BI, PaJMOAKTHBHBIN (DOH): TUIAHMPOBATH M3MEPEHUs, COOMpATh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHATh U3MEPEHUs, CIenysl NMPEeAJOKEHHON MHCTPYKIUH, BBHIYMCIATH 3HAaYCHHE BEJIWYHMHBI M aHAJIM3HPOBATH
MIOJTyYCHHBIEC PE3YJIbTATHI C YIETOM 33JaHHOH ITOTPEITHOCTH U3MEPEHH;

co0Jr01aTh MpaBMiIa TEXHUKU O€30MIaCHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

pa3nuyaTth OCHOBHBIC MPU3HAKA M3YYECHHBIX (PU3MUECKUX MOJETeH: MarepuaabHas TOYKa, aOCOTIOTHO TBEPAOE TENO, TOUYCHYHBIM MCTOYHUK CBETA,
Jyd4, TOHKasl JIMH3a, TUIAHeTapHas MOJIeNIb aTOMa, HyKJIOHHAs! MOJZIeNTb aTOMHOTO s1/1pa;

XapaKTepU30BaTh NPUHIMIEI JEHCTBUS M3YYCHHBIX NMPHUOOPOB W TEXHHYECKHX YCTPOMCTB C ONMOPOW HA MX OMHUCAHUSA (B TOM YHCIE: CIIHIOMET,
JATYUKHU TIOJ0XKEHUS, PACCTOSIHUS M YCKOPEHHs, PaKeTa, 3XOJOT, OYKH, MEepUCKom, (oToanmapar, ONTUYECKHE CBETOBOJbI, CIIEKTPOCKOI, J03UMETD,
KaMmepa BunbcoHa), ncnosnb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SBJICHUM U HE0OX0IMMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl U CXEMaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHHUUECKUX YCTPOWMCTB, M3MEPUTENbHBIX NMPHUOOPOB M TEXHOJOTHUECKUX MPOLIECCOB
MIPH PEUICHUN YIeOHO=TIPAKTHYECKUX 3a][a4, ONTHYECKHE CXEMBI [T TOCTPOCHHS N300paKeHH B TUTOCKOM 3€pKajie M COOMPArOIIEH JTH3E,

INPUBOANUTH NPUMEPHI (HAXOAUTh MHPOPMALMIO O MpUMEpax) MPAaKTUUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUI B TMOBCEIHEBHOW XU3HU JUIS
obecriedeHrs: 0€30MAacCHOCTH TPH OOpamIeHHH ¢ TPUOOpaMU W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 370POBbS M COONIIOJICHUS HOPM
HKOJIOTHYECKOTO MOBE/IEHUS B OKPYKaIOLIEeH cpee;

OCYIIECTBIISITh MOWCK WHpOpPMAUU (HU3MUECKOTO COoJepkaHus B MHTepHETE, caMOCTOSTEIHHO (POPMYIUPYsS MMOMCKOBBIM 3alpoc, HAXOAUTh MYTH
OIpeJIeJIEHUs] IOCTOBEPHOCTH MOIy4YeHHON MH(OPMAIIMK Ha OCHOBE UMEIOIMXCS 3HAHUH U JIOMOJHUTEIbHBIX HICTOUHUKOB,;

WCTIOJIH30BATh TIPU BBINOJHEHUH YUEOHBIX 3aJaHUH HAYIHO-TIOMYJISPHYIO JINTEPATypy GU3NIECKOTO COACPIKaHuUs, CIIPABOYHBIE MaTEPHATBI, PECYPCHI
cetu MHTEpHET, BIaaeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus HH()OPMAIK U3 OTHOW 3HAKOBOW CUCTEMBI B JIPYTYIO;
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CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE MH(POPMAIMU W3 HECKOJBKUX HCTOYHHKOB (DU3MUECKOTO COACPIKAHWS,
MyOJIMYHO MPEACTABIATh PE3YIbTAThl MPOSKTHOM MM MCCIEA0BATEIbCKON NEATEIbHOCTH, IPH 3TOM I'PAMOTHO HCIOJIb30BATh M3YYECHHBIM MOHATHIHBII
anmapat u3ydaeMoro pasjena (PU3MKH U COPOBOXK/IAThH BRICTYIICHUE TIPE3CHTALMEH C YIETOM 0COOCHHOCTEH ayIMTOPUN CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne n/mt HaumenoBanue Komuue | [Iporpammuoe conep:xanue OcCHOBHBIE BU/IbI JESITEILHOCTH 00YYaIOIINXCS
pa3zeiioB U TEM CTBO
yueOHOro 4acoB
npeaMera
Pasnen | ®usuka u ee
1. poJib B
MO3HAHUHU
OKPYKaloLIero
MHpa
11 ®dwusmka — HayKa o | 2 ®du3nka — HayKa 0 IpUpoAE. SIBIeHns NpupoIbI. BrisBienue pazanunii Mexny pU3n4ecKuMH U
pupoje ®Pu3nuecKue ABICHUA: MEXaHUYECKHE, TEIJIOBBIE, | XMMUYECKUMU IIPEBPAILCHUSAMU.
AIIEKTPUYECKUE, MAarHUTHBIE, CBETOBbIE, 3BYKOBbIE | Pacrno3HaBaHue u kinaccuduxanus Guandeckux
SBJICHUIN: MEXAaHUYECKUX, TEIUIOBBIX, DJIEKTPUUECKHUX,
MarHUTHBIX U CBETOBBIX.
HaGnronenue u onucanue GU3NYECKHUX SIBICHUH
1.2 dusnueckue 2 Ousnueckue BenuuuHbl. M3mepenne ¢puzndyeckux | OnpeneneHue HEHbl JeIeHUs IIKaIbI
BEJIMYMHBI BennurH. Ousnueckue npudopsl. [lorpentHocts M3MEPUTENILHOTO Mpubdopa.
U3MepeHn MexyHapoqHas CUCTEMa €UHULL W3mepenue JIMHEWHBIX pasMEPOB TEIl U IIPOMEKYTKOB
BPEMEHHU € YYETOM NOTPEUTHOCTEN.
W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
N3mepenne Temneparypsl TPy HOMOIIA
JKAJKOCTHOT'O TEPMOMETPA U AATYUKA TEMIIEPATYPHL.
BrinosiHeHrE TBOPUYECKHUX 3aJaHUM 110 MMOUCKY
Croco00B U3MEPEHUS HEKOTOPHIX (PU3UUECKUX
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XapaKTePUCTHK, HAIPUMED, Pa3MEPOB MAITbIX
00BEKTOB (BOJIOC, POBOJIOKA), YIAIEHHBIX O0BEKTOB,
OOJBIINUX PACCTOSHUN, MAITBIX TPOMEKYTKOB
BpeMeHu. OOCyKIIeHHE MTpeIaraéMbIX CIIoCO00B

1.3. EcrecTBeHHOHay4 Kak ¢u3uka u apyrue ecTecTBeHHbIE HAYKU BraBrkeHre TUIIOTE3, OOBICHSIONINX TPOCThIE
HBII METOJ U3Yy4aroT Ipupoay. EcTecTBeHHOHAay4YHBIM METO, | SIBJICHUS, HAIIpUMED:
MO3HAHUS MO3HaHU: HAOJII0IeHHE, TOCTAHOBKA HAYYHOTO — [IOYEMY OCTaHABJIMBAETCS JBUKYILEECS 110
BOIIPOCA, BHIABM)KEHNE THIIOTE3, IKCIEPUMEHT M0 | TOPU30HTAIbHOM MMOBEPXHOCTHU TEJO;
MIPOBEPKE TUIIOTE3, O0bSICHEHHE HAOII01aeMOT0 — [IOYEMY B KaPKYIO [IOrOly B CBETJION OJICK/IE
apienus. Onucanue GU3NIECKUX SIBICHUM C npoxJjaaHei, ueM B TéMHOU. [Ipennoxenue cnoco6oB
MIOMOILBIO MOJIeNen MIPOBEPKU TUIOTE3.
[IpoBeneHue uccie0BaHus MO MPOBEPKE KAKOU-THO0
TUIIOTE3BI.
[TocTpoenue npoctermux Moaeneit GU3NIECKUX
SBIIEHUH (B BIJIE PUCYHKOB WJIM CXEM), HAIIpUMEP
najJieHue MpeaMeTa; IpsIMOIMHEHHOe
pacnpoCcTpaHEHUE CBETA
Hroro no
pasneny
Pazgen | [lepBoHauyasbH
2. ble CBe/ICHUs 0
CTPOECHUH
BellecTBa
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2.1

Crpoenue
BEIIIECTBA

CTpOCHI/Ie BCIICCTBA: aTOMBI U MOJICKYJIbI, UX
pPasMEpPhI. OHBITBI, JOKa3bIBAIOIHE JUCKPETHOC
CTPOCHUC BCUICCTBA

Habnronenue u nHTEpIpeTanys OnbITOB,
CBU/IETEJILCTBYIOIUX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOEHHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM
pas3IMYHbIX BEIIECTB B BOJE.

Onenka pa3MepoB aTOMOB M MOJIEKYJI C
UCHOJIb30BaHuEM (poTorpaduil, MoJydeHHBIX Ha
aTOMHOM cHUJI0BOM Mukpockorne (ACM) —
nabopaTopHas padota 1o teme: «O1eHKa JuaMeTpa
aTOMa METOJIOM PS10B (C UCII0Ib30BaHUEM
dboTorpaduii)».

Onpenenenre pa3sMepoB MaJIbIX TEN

2.2 JIBmxenue u JBmwxenue yacTtuil BemiectBa. CBsA3b CKOPOCTH Habmtoienue u o0bsicHeHHe OpOYHOBCKOTO
B3aUMOJICUCTBUE JIBYDKEHUS YaCTHII C TeMepaTypoil. BpoyHoBckoe | nBwkeHus u sBieHus Juddy3uu.
YaCTHII BEIECTBA nBuxkenue, 1uddysus. BzaumoaelictBrue 4acTuil [TpoBeneHME ¥ OOBSICHEHNE OTIBITOB 110 HAOJIIOICHUIO
BCIICCTBA: HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHHUC TCIIJIOBOT'O paCHH/IpCHI/IFI Tra30B.
[IpoBeneHME 1 OOBSICHEHHE OTBITOB 10
0OHapYXEHUIO CHJI MOJIEKYJIIPHOTO MPUTSKEHUSI U
OTTaJIKHBAHUS
2.3 ArperatHblie ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Omnwucanue (C UCTIOIH30BAHUEM MPOCTHIX MOJIETICH )
COCTOSIHUS ra3oB, JKUJKOCTEH U TBEPIBIX (KPUCTAUINYECKUX) | OCHOBHBIX Pa3IM4YMil B CTPOEHUU Ta30B, XKHUIKOCTEH U
BEIICCTBA Ten. B3auMocCBsI3p MEXTy CBOMCTBAMU BEIIECTB B | TBEPIBIX TET.
paSHI)IX arperaTHLIX COCTOAHUAX U UX ATOMHO- O6’I)$ICH€HI/IC MaJ'IOI\/JI CXKUMACMOCTHU )KHI[KOCTGIZ u
MOJIEKYJISIPHBIM cTpoeHrneM. OcobeHHOCTH TBEPABIX TeJ, OONBIION C)KMMAaEMOCTH Ta30B.
arperaTHhIX COCTOSIHUM BOJBI OObbsacHenne coxpaneHus: GopMbl TBEPABIX TE U
TEKY4YEeCTH KHUIKOCTH.
[IpoBenenune onbITOB, JOKA3bIBAIOIINX, YTO B
TBEPOM COCTOSIHMH BOJIBI YACTUIIBI HAXOMIATCS B
CpPEIHEM JIajblle APYT OT Apyra (IUIOTHOCTh
MEHBIIIE), YeM B JKHIKOM.
YcTaHOBJIEHUE B3aMMOCBSI3H MEXKTy OCOOCHHOCTSIMHU
arperaTHbIX COCTOSIHUI BOJIBI U CYIIIECTBOBAHUEM
BOJHBIX oprann3mMoB (MC — Guosorusi, reorpadus)
Hroro no
pasneny
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Pa3zgen

JBH:KeHHE U
B3aNMOJeHCTBHE
Tea

3.1

MexaHuueckoe
BIDKEHUE

MexaHunueckoe ABHKeHHE. PaBHOMEpHOE 1
HepaBHOMepHoe jBMkeHue. Ckopocts. CpenHsis
CKOpPOCTb IIPU HEPAaBHOMEPHOM JBM>KEeHUU. Pacuér
IMyTU U BpCMCHU IBUKCHHU A

HccnenoBanre paBHOMEPHOTO IBUYKEHHS,
OIIPEJICTICHUE €0 MPH3HAKOB.

HaG:toieHre HepaBHOMEPHOTO IBUYKEHHSI U
OIIpE/ICTICHUE €r0 OTIUYUIl OT PAaBHOMEPHOTO
JIBIDKCHUS.

OmnpeiesieHre CKOPOCTH PAaBHOMEPHOTO JIBHIKCHUS
(Irapuka B )KUAKOCTH, MOJIEIIN 3JIEKTPHUCCKOTO
ABTOMOOWIIS U T.1I.).

OmnpeenieHrue CpeTHENH CKOPOCTH CKOJIbKEHHS
OpycKa WM IIapuKa 110 HAKJIOHHOM TIOCKOCTH
Perienne 3a1a4 Ha onpe/escHNE MyTH, CKOPOCTH U
BPEMEHU PAaBHOMEPHOT'O JIBUKCHUS.

Amnanu3 rpa)MKoB 3aBUCHMOCTH ITyTH U CKOPOCTH OT
BpEMEHHU

3.2

Nuepuus, macca,
IUIOTHOCTH

SIBnenue nHepIHH. 3aKOH UHEPIIHH.
BSaHMOHeﬁCTBHC TCJI KaK HpI/ILII/IHa N3MCHCHUS
CKOPOCTH JIBIKEHUS Tell. Macca Kak mepa
uHepTHOCTH Tena. [ImoTHOCTh BemecTBa. CB3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYII B €MHHUIIE
00BEMa BelecTBa

OOBsicHeHHE U TPOrHO3UPOBAHME SIBJICHUH,
00yCJIOBJICHHBIX MHEPIHEH, HAITPUMED, YTO
NPOHUCXOIUT MIPU TOPMOKESHUH WIN PE3KOM MaHEBpPE
aBTOMOOWIISA, TIOYEMY HEBO3MOYKHO MTHOBEHHO
NPEKPaTUTh JBMKEHUE Ha BEJIOCUTIEIE MIIH CaMOKaTe
UT. .

[IpoBeneHne 1 aHAIN3 OIBITOB, IEMOHCTPHPYIOIINX
WU3MEHEHHE CKOPOCTH JIBWKCHHUS Tella B pe3yabTaTe
JEWCTBHS HA HETO JAPYTHX TEl.

Penrenue 3amau Ha onpesieNieHHe Macchl Tea, ero
00bEéMa u mmotHocTH. [IpoBeieHre 1 aHaIN3 OMBITOB,
JIEMOHCTPUPYIOIINX 3aBHCUMOCTh N3MEHEHUS
CKOpPOCTH TeJla OT €r0 MacChl IPU B3aUMOJICHCTBUU
ten. MI3Mepenune Macchl Tena pa3andHbIMA
croco0amH.

Omnpenenenre MIOTHOCTHU TEa B pe3yibTaTe
M3MEPEHUs ero Macchl U 00bEMa

3.3

Cumna. Bune! cun

14

Cuna KaK XapakTepUCTHKA B3aUMOICHCTBHS TE.

I/I3yqu1/Ie B3aI/IMO,I[eI\/'ICTBI/IH KaK IMPUYUHBI H3MCHCHU
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Cuia ynpyroctu u 3akoH ['yka. 3mMepenne cuiibl
C IOMOLLBIO TMHAMOMETpA. SIBIICHHE TATOTEHUS U
cuia TsokecTd. Cuiia TSDKECTH Ha JpYTHX
maHetax. Bec tena. Hesecomocts. Cnoxenue
CHUJI, HAIIPABJICHHBIX 110 OJHOMU IIPSIMOM.
PaBuopelictByromas cui. Cuna tpeHus. Tpenue
CKOJIBXKEHUS U TpeHUE Nokosl. Tpenue B mpupojie
U TEXHHUKE

CKOPOCTH TeJla WK €T0 AeopMaIinu.

Onucanue peaabHbIX CUTyalluid B3aMMOJACHCTBUS T
C IOMOIIBIO MOJIEeTIEH, B KOTOPBIX BBOJAUTCS MOHATHE
1 U300paKeHHUE CHUJIBI.

Nzyuenue cunsbl ynpyroctu. MccnegoBanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT YJJTMHECHUS
PE3MHOBOIO LIHYPA WU IPYXKUHBI (C TOCTPOSHUEM
rpaduka).

AHaNM3 NpakTUYECKUX CUTYaAIlUN, B KOTOPBIX
MPOSIBIISIETCS ICUCTBUE CUIIBI YIIPYTOCTH (YIPYTOCTh
Ms4a, KPOCCOBOK, BETOK JIEpEBa U Jp.).

AHanu3 cUTyalui, CBSI3aHHBIX C SBICHUEM
TATOTCHHSL.

OOBsicHEHHE OpOUTATIBLHOTO JIBHYKCHUS TUTAHET C
HCIOJIL30BAHUEM SBJICHUS TATOTCHHS U 3aKOHA
WHEPIIHH.

N3mepenne Beca Tena ¢ MOMOIIbIO JUHAMOMETPA.
OO6ocHOBaHME TOTO crIocoba U3MepeHus. AHaIN3 U
MOJICIUPOBAHUE SIBIICHUSI HEBECOMOCTH.
DKCHepUMEHTAIBHOE MOTYYEHUE ITpaBuia CI0KEHUs
CHWJI, HAIIPABJICHHBIX BAOJb OJHON MPSMOM.
OmnpeneneHre BETMYNHBI pABHOJAEHCTBYIOLIEH CUIL.
N3yuenune cuibl TpeHUS! CKOJBKEHUS U CUIIBI TPEHUS
ITOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS OT CHIIBI
JIaBJICHUS U CBOMCTB TPYIIUXCS MOBEPXHOCTEM.
AHann3 NpakTUYECKUX CUTYallUl, B KOTOPBIX
MPOSIBISIETCS ACHCTBUE CUIIbI TPEHUS, UCIIOJIb3YIOTCS
CrocoObI €€ YMEHBIIICHUS W YBEIHYCHUs (KaTaHUE
Ha JIBDKaX, KOHbKaX, TOPMOKEHUE aBTOMOOUIIS,
HCIIOJIL30BaHUE MMOIIMITHUKOB, IJIaBaHUE BOJHBIX
JKUBOTHBIX U JIp.). Pemenue 3a1a4 ¢ UConbp30BaHHEM
dbopmyn 11 pacd€ra CHIIBI TSHKECTH, CHITBI
YOPYTOCTH, CUITbI TPEHUS
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Hroro no 21
paszneny
Pa3zpgen JlaBiaeHue
4, TBEPABIX TeJ,
JKHJAKOCTEH U
ra3oB
4.1 JaBnenue. 3 Hasnenue. CriocoObl yMEHbIICHHS U YBEIUUYEHUS | AHQJIN3 U OObSICHEHHE ONBITOB U MPAKTHUECKUX
[Tepenaya nasiieHus. Jlapnenue ra3a. 3aBUCUMOCTh CUTYaIlMii, B KOTOPBIX MPOSIBIISETCS CHUJIA IaBICHUS.
JTaBJICHUS JIaBJICHU ra3a oT 00b&Ma, TeMIeparypsbl. Oo6ocHoBaHME CIOCOOOB YMEHBIICHUS U YBEINUECHUS
TBEPIBIMU [lepenaua naBneHust TBEPABIMH TEIAMH, naBiieHus. V3ydeHue 3aBHCUMOCTH JIaBJICHUS T'a3a OT
TeJIaMH, AKHUJKOCTSIMU U razamu. 3akoH Ilackans 00BbEMa u TeMnepaTypsl. M3yuenue ocooeHHOCTeH
KHUJIKOCTSIMH U nepeaayn JaBIeHUs] TBEPABIMH TEIAMH, KUIKOCTSIMA
razamu u razamu. OG0CHOBaHUE PE3yIbTATOB OIBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIIOM,
KHUJIKOM U Ira3000pa3HOM COCTOSTHUSIX.
DKCcIepruMEHTAITFHOE I0KA3aTeNIbCTBO 3aKOHA
ITackas.
Pemenue 3amad Ha pacy€r naBieHUs: TBEPIOTO Tella
4.2 JaBnenue 5 3aBUCUMOCTb JIaBJICHUS )KUJKOCTU OT TITyOUHBI. HccnenoBaHue 3aBUCUMOCTH JJaBJIEHUS KUAKOCTH OT
KHUJIKOCTH [THeBMaTH4eckne MamuHbl. [ uapocTatndeckuii TITyOWHBI TIOTPYKEHHS U TUIOTHOCTH JKUAIKOCTH.
napanokc. Coobuiaromnmecst CoOCybl. HaGnronenue u 00bsiCHEHHE THAPOCTATHYECKOTO
['mapaBiamyeckie MeXaHU3MBbI napajokca Ha OCHOBe 3akoHa [lackars.
N3yueHne cooOLiaromumxcs Cocy10B.
Pemrenue 3amau Ha pacuéT MaBICHUS KUAIKOCTH.
OOBbsicHeHHE MPUHIIMIIA IEHCTBHSI THIPABINYECKOTO
npecca, THeBMATHYECKUX MAIliH.
AHanu3 1 00bsICHEHNE MPAKTUYECKUX CUTYaIUil,
JIEMOHCTPHUPYIOIIUX MPOSBICHUE TaBICHUS
KHUJIKOCTH U 3aKkoHa [lackais, HarpuMep MporeccoB B
OpraHu3Me TPH TITYOOKOBOTHOM HBIPSTHUN
4.3 ATtmochepHoe 6 ATtmocdepa 3emin u aTMocepHOe J1aBIeHHUE. DKcnepuMeHTaIbHOe OOHapYKeHHne aTMOCc(hepHOro
JlaBJICHUE [TprunHbI cylecTBOBaHUS BO3YLIHON 000NI0YKHM | AaBICHUA. AHAIN3 U OOBSICHEHUE OIBITOB U

3emuu. OnbiT Toppuuennu. U3mepenue
aTMOC(EepHOro AaBJICHMsI. 3aBUCUMOCTh

[IPAKTUYECKUX CUTYyaLUH, CBA3AHHBIX C IEHCTBUEM
aTMOC(EPHOTO TaBJICHHUS.
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aTMoc(hepHOTro JaBJICHHS OT BBICOTHI HAJl YPOBHEM
Mops. [IpuGopsl 115t usmepenust atMmochepHoro
JIaBJICHUS

OOBsicHeHHE CYIIECTBOBAHUS aTMOC(Ephl Ha 3emiie U
HEKOTOPBIX IJIaHETaX WM €€ OTCYTCTBUS Ha JIPYTHUX
manerax u Jlyne.

OOBsicHeHHEe U3MEHEHUS INIOTHOCTU aTMOc(hepsl ¢
BBICOTOH M 3aBUCUMOCTH aTMOC(EPHOTO JIaBJICHUS OT
BBICOTBI.

Pemenue 3anau Ha pacuét aTMOoc(hepHOro 1aBICHHUS.
M3yuenue yctpoiicTBa 6apomMeTpa-aHepouia

4.4 [enictue 7 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B DKcrepuMEeHTaIbHOE O0OHAPYKEHHUE AEUCTBUS
KUAKOCTHU U Ta3a HUX TeJo. BelTankuBaromas (apxumesioBa) Cujia. | ’KMJIKOCTH M ra3a Ha HOrpy>KEHHOE B HUX TeJO.
Ha IIOIPY>KEHHOE 3akoH Apxumena. [InaBanue te. Omnpenenenre BbITAIKUBAIOIIEH CHIIbI, TEHCTBYIOIIEN
B HUX TEJIO BoznyxomaBanue Ha TEeJI0, IOTPYKEHHOE B KUIKOCTb.
[IpoBenenue u 06CyX1€HNUE OIBITOB,
JEMOHCTPHUPYIOIIMX 3aBUCUMOCTb BBITAJIKUBAOLIEN
CUJIBI, IEHCTBYIOILEH Ha TEJIO B )KUIKOCTH, OT 00BbEMA
NOTPYKEHHOU B XKMJIKOCTb YacTH TeJla U OT
IJIOTHOCTHU KHUJIKOCTH.
IIposepka nezasucumocmu blMaIKuUAOWel CUlbl,
Oeticmeyrowell Ha meio 8 HCUOKOCMU, OM MACCbl
meina.
HccenenoBanue 3aBUCUMOCTH Beca TeJla B BOJE OT
00BEMa MOTrpyKEHHOM B )KUIKOCTh YACTH TeJa.
Pemenue 3aa4 Ha mprUMEeHEHNE 3aKOHAa ApXuMezaa u
YCIIOBUS IUTABAHUS TEI.
KoHcTpynpoBaHnue apeomeTpa Uiy KOHCTPYHPOBaHUE
JIOJIKU U OIIpEJENICHUE €€ IPY30N0AbEMHOCTH
Utoro no 21
pasneiny
Paznen | Paboram
5. MOIIHOCTb.
JHeprust
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5.1

PaGora u
MOII{HOCTb

Mexanuueckast pabota. MOITHOCTb

OKCIEpUMEHTAILHOE OIPEIETICHNE MEXaHUUECKON
paloThI CUIIBI TSXKECTU IPU NaICHUH TeJla ¥ CUJIbI
TpPEHUs [P PABHOMEPHOM IIEPEMEILLICHUH TEJIA 110
TOPU30HTAILHOU ITOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBacMOM IIpU TOABEME 10
JIECTHHMIIE.

Pemenue 3amau Ha pacuéT MeXaHUYECKOH pabOThI U
MOILHOCTH

5.2

[Ipoctrie
MEXaHU3MBI

[TpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKIIOHHAS
TIOCKOCTh. [IpaBuiio paBHOBECHSI phIyara.
[TpuMeHeHHe TIpaBUIIa PABHOBECHS phlvara K
010Ky. «30s0TOCE MpaBmIo» Mexanuku. KI1J]
NPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B
OBITY U TEXHUKE

OmnpeneneHre BbIMIPHINIA B CUIIE POCTHIX
MEXaHU3MOB Ha IIPUMEPE phluara, MOJABHKHOTO U
HEMOJIBYKHOTO 0JI0KOB, HAKJIOHHOH MIIOCKOCTH.
HccenenoBanue ycinoBus paBHOBECHs phlyara.
OO6Hapy>keHue CBOMCTB MPOCTHIX MEXAHU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX U MIPUCTIOCOOJICHUSIX,
UCIIOJIb3YEMBIX B OBITY U TEXHHUKE, a TAK)KE B KUBBIX
OpraHu3max.

DKCHepUMEHTAIBHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH TIPOCTHIX MEXAHU3MOB.
Omnpenenenue KII/l nHaknonHo# miuockoctu. Pemenne
3a/1a4 Ha IPUMEHEHUE IPABUIIA PABHOBECHSI pbldara u
Ha pacuét KIIJI

5.3

Mexanuueckasa
SHEprus

Mexannueckas sHeprus. Kunernueckas u
noTeHLManbHas sHeprus. [IpeBpamenne onHoro
BHJIa MEXaAHUYECKOUN YHEPTUH B APYroil. 3aKOH
COXPAaHEHHUsI SHEPTUU B MEXAHUKE

3KCHepI/IMCHTaJ'H>HO€ OMpeaACICHUC U3MCHCHUSA
KUHETHYECKOM U MOTEHIIHAIbLHOMN SHEPTHHU TCJia IIpr
€ro CKaThIBAaHHWH 10 HAKIIOHHOM IJIOCKOCTH.
(I)OpMYJ'II/IpOBaHI/IC Ha OCHOBC HCCJICAOBAHUSA 3aKOHaA
COXpPaHCHUA MEXaHUYIeCKOH OHECPTHUH.

O6cy>1<z[eHI/Ie T'paHull IPUMCHUMOCTHU 3aKOHA
COXpPAaHCHHA DHECPIUH.

Pemienue 3a7a4 ¢ MCOIb30BaHUEM 3aKOHA
COXpPAaHCHUA DHCPIrun

Hroro no
paszaeny

12

PesepBHOE Bpems

30




OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

8 KVIACC

Ne i/t

HanmMmeHnoBaHue
pa3aenoB U TeEM
yueOHOTO
npeaMeTa

Konnue
CTBO
4acoB

[TporpamMmmHoOe copepkaHue

OcHOBHEBIE BHUABI ACATCIBHOCTU 06y‘~IaIOIJ_[I/IXC$I

Pasznen

TenmoBble
fIBJICHUSHA

6.1

Crpoenue u
CBOICTBA
BEIIIECTBA

OCHOBHBIE MOJIOKEHNUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOECHHUS
BellecTBa. Macca 1 pa3mepsl aTOMOB H
MoOJIeKyJ1. OTBIThI, TOATBEPKIAOIINEC
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-
KUHETHUYECKOW TEOPUH.

Mogenu TBEPAOTO, KUIKOTO U
ra3000pa3HOTrO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdHbIe Tema.
OOBsICHEHHE CBOMCTB T'a30B, JKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKECHUIN
MOJIEKYJISIPHO-KMHETUYECKOWU TEOPHH.
CmaunBaHKE U KallWUISIPHBIE SIBIICHHUSL.
TemnoBoe paClIMpEHUE U CKATHE

HabGnronenue u mHTEpIIpETaIUs OMBITOB,
CBUJIETEJILCTBYIOIIUX 00 aTOMHO-
MOJICKYJIIPHOM CTPOEHHUH BEIIECTBA: OMBITHI C
PacCTBOPEHHUEM Pa3INYHBIX BEIIESCTB B BOJIE.
Pemmenwne 3a1a4 mo oleHWBaHUIO KOJTHYECTBA
aTOMOB WJIM MOJIEKYJI B €UHUIIE 00bEMa
BELIECTBA.

AHanu3 TeKCTa IPEBHUX aTOMHUCTOB
(manpumep, dhparmenta nosmsel Jlykperus «O
MIPUPOJIE BEIICH)) C U3TT0KEHUEM
000CHOBaHUM aTOMHOW THUTIOTE3bI
(cMmbIcoBoe uteHue). OneHka
yOeIUTEeTFHOCTH 3TUX 00OCHOBAHUH.
OOBsicHeHHE OPOYHOBCKOTO JABUKEHUSI,
ABJICHUS TUPPY3Un U pa3nuunuil MEXKIy HUMH
Ha OCHOBE IMOJI0KEHUN MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH CTPOEHUS BEIECTBA.
OObsiCHEHUE OCHOBHBIX Pa3JInyuil B
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CTPOCHUU T'a30B, KUJKOCTEH U TBEPABIX TEI C
MCIIOJB30BaHUEM MOJI0KEHUN MOJIEKYIISIPHO-
KMHETUYECKOW TEOPHHU CTPOCHUS BEIIICCTBA.
[IpoBeneHue OIBITOB MO BhIPAIIIMBAHUIO
KPUCTAJJIOB IIOBAPESHHOM COJIM WJIU caxapa.
[IpoBenenne u 00OBICHEHUE OMBITOB,
JIEMOHCTPUPYIOIINX KaWJUIPHBIC SBICHUS U
SIBJIEHHE CMaYlBaHU.

OOBsICHEHHUE POJIU KAMWUISAPHBIX SIBICHUM
JUIS1 TIOCTYTUICHUS! BOJIbI B OPTaHU3M
pacTeHUU.

HaOnronenue, npoBeneHue U 00bSICHEHUE
OITBITOB MO HAOIIOACHUIO TEINIOBOI'O
pacIIMpeHus ra30B, )KUAKOCTEN U TBEPABIX
TE.

OObsicHeHuE coxpaHeHUs1 00BEMa TBEPABIX
TE€JI, TEKY4YECTH KUAKOCTH (B TOM YHCIIE,
Pa3HUIIBI B TEKYUYECTH VIS Pa3HBIX
KUJIKOCTEM ), TaBJICHUS rasa.

IIpoBeaeHUE ONMBITOB, AEMOHCTPUPYIOITUX
3aBUCUMOCTH JIaBJICHUS BO3/yXa OT €T0
00bEMa M HArpeBaHUs WIN OXJIKICHUS, U UX
0O0BSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

AHaJIN3 MPAKTUYECKUX CUTYaIlUl, CBSI3aHHBIX
CO CBOMCTBAMHU I'a30B, )KUJIKOCTEN U TBEPBIX
TN

6.2

TemoBrie
MTPOLIECCHI

21

Temmneparypa. CBsi3b TEMIIEpaTyphl CO
CKOPOCTBIO TETJIOBOTO JIBUKCHHUS YaCTHII.
BuyTtpennsis sHeprusi. CrocoObl

O6ocHOBaHKE MTPABUIT U3MEPEHUS
TEMIIEPATYPHI.
CpaBHEHHE Pa3IUYHBIX CIIOCOOOB U3MEPEHUS
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W3MCHCHUS BHYTPCHHEH SHEPTHH:
TeIIonepeaaya U COBEPIICHUE padOTHI.
Bunp! Temionepenayn:
TEILJIOMPOBOHOCTD, KOHBEKITHS,
U3ITyYCHHE.

KoanuectBo TEIUIOTHI. Y IenbHas
TEII0EMKOCTE BellecTBa. TemioooMeH u
TEIJIOBOE PaBHOBECHE. Y pPaBHEHUE
TeIuioBoro Oananca. IlnaBiaenue u

OTBCPACBAHHUC KPUCTAINIMYCCKNX BCUICCTB.

VY nenbHas TEmIOTa MIABICHUS.
[TapooOpa3oBaHue U KOHACHCAIIUS.
Ucnapenune. Kunenue. Y nenpHas TemuoTa
napooOpa3zoBaHus. 3aBUCUMOCTh
TEMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO
JIaBJICHHSI.

BrnaxxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEII0Ta
CrOpaHusl.

[TpuHIIUTIBI pAOOTHI TETUIOBBIX JIBUTATENCH
KII/I rerutoBoro asurarens. TermoBbie

JIBUTATEJIN U 3aIUTa OKPYKAIOLIEU CPEIBI.

3aKOH COXPAHEHUS U MPEBPALLICHUS
HHEPrUM B TEIJIOBBIX MpOLIECCax

U IIKAJI TEMIIEPATYPHI.
HabGmroaenne n 0oObSICHEHHUE OTBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH
DHEPI'uM Teja B pe3yibTaTe TEIIoNepeaaun 1
pPabOThI BHEIITHUX CHII.

HaoOmronenne n 00bICHEHHE OIBITOB,
00CYyXKIeHUE MPAKTUYECKUX CUTYaIIHH,
JIEMOHCTPUPYIOIINX PA3IUYHBIC BUIBI
TeIIonepeaauu: TErI0NPOBOIHOCTb,
KOHBEKIIUIO, U3TyYEHHUE.

HccnenoBanue siBIEHUS TEMIOOOMEHA MPU
CMEIIMBAHUY XOJIOIHOW U TOPSIYEH BOJIBI.
HaOnronenue ycTaHOBIEHUS TEIJIOBOTO
PABHOBECHUS MEXKY TOPAYEH U XOJIOIHON
BOJIOM.

Omnpenenenne (M3MepeHNe) KOIMYECTBA
TETUIOTHI, MOJYYEHHOT'0 BOJIOM MpH
TEIIO0OMEHE C HarpeThIM METAJUTMYECKUM
HWJIMHAPOM.

OmnpenencHue (M3MEpeHUE) yaeaIbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemenue 3ama4, CBA3aHHBIX C BBIUUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTHU MPHU
TEII000MEHE.

AHa3 CUTyallui MPaKTUYECKOTO
HCTIOJIb30BaHUS TEIIJIOBBIX CBOMCTB BEIIECTB
¥ MaTepUaJioB, HAPUMED, B IEIAX
SHEProcOepeIKSHUS: TCTIION3OJISITHSA,
sHeprocOeperaronfe Kppliu, TepMo-
AKKyMYJISITOPHI U T. [I.
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HabGnronenue siBeHUil uCapeHust 1
KOH/JICHCAI[UU. MOJICKYJIIPHOT'O YYEHHUSI.
Hab6mronenue u o0bsicHeHUE Tipoliecca
KHUIIEHUS, B TOM YHCJIE 3aBUCUMOCTH
TEMIEPATYPbI KAUTIEHUS OT TABICHUS.
Onpenenenue (M13MepeHNE) OTHOCUTEIBHON
BJI&JKHOCTH BO3AyXa.

Hab6mronenue nporiecca miaBieHUs
KPUCTAUTMYECKOTO BEIlIECTBA, HAIIPUMED,
JbJA.

CpaBHeHME MPOLIECCOB TIJIABJICHUS
KPUCTAUTMYECKUX TEJl U pa3MArdeHus npu
HarpeBaHu aMOP(HBIX TEJL.

Omnpenenenue (M3MepeHUe) yaeabHON
TEIUIOTHI TUIABJIEHUS JIbJA.

OObsicHEeHUE SIBJICHUH TUTABJICHUS U
KpUCTAJUTA3AllM HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYECHHUSI.

Pemienue 3a1a4, CBSI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B MIPOIIECCAX
TeIUIonepeaady NpHy IUIaBICHUU U
KpUCTAJUTA3AIMN, UCTTAPEHUH U KOHICHCAIIUH.
AHaU3 CUTyallUui MPAKTUYECKOTO
MIPUMEHEHUS SIBJICHUH TUJIaBICHUS U
KpUCTAJUTU3AIMU, HAIPUMED, MTOTyUYCHHE
CBEPXYHMCTBIX MaTEpHAJIOB, COJIEBasl TpeJika U
Ap.

AHanu3 paboThl U 00BSICHEHNE TPUHITUTIA
JICVCTBHS TEILUIOBOrO ABUTraTesl. Beuncnenue
KOJINYECTBA TEIJIOTHI,
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Hccnenosanue npoliiecca UCapeHust
PasTUYHBIX XHAKOCTeH. OOBsICHEHNE
SIBJICHUM UCTIAPEHUS U KOHJIEHCAIlUU Ha
OCHOBE aTOMHO-BBIJIETISIONIETOCS MPU
CrOpaHUM pa3IMYHbIX BUJI0B TomuBa, u KITJ]
JIBUTATEJISI.

OO6cyKIeHue IKOJIOTMIECKUX MOCIEACTBUIN
WCIIOJIb30BaHUs IBUTaTENIed BHYyTPEHHETO
CrOpaHusi, TETIOBBIX U

TUAPOIIEKTPOCTAHIAN
Hroro mo 25
pasneny
Paznen | daekTpuyeck
7. e u
MATrHUTHBIE
sIBJICHUSA
7.1 Onextpudecku | 7 Onektpu3zauus Ten. [Ia pona Hab6nronenue u mpoBeieHUE OMBITOB TIO
€ 3apsiibl. AIIEKTPUYECKUX 3apsAa0B. BzaumoaeiicTBie | 3JeKTpHU3aliK TeJ PU COTPUKOCHOBEHUH U
3apsKEHHBIE 3apspKEHHBIX Tell. 3aKoH Kynona WHIYKIUEN.
TeNa U ux (3aBUCUMOCTD CHJIBI B3aUMOACHCTBHUS Habmonenue u 00bsCHEHNE B3aUMOACHCTBHS
B3aMMOJICICTB 3apsHKCHHBIX TEJ OT BEJIMYMHBI 3apSA0B U | OJHOMMEHHO U Pa3HOUMEHHO 3apsyKEHHBIX
us PACCTOSIHUS MEXy TEJIaMM ). Tel.

DnekTpuueckoe noie. HanpsxEéHHOCTD
aneKTpU4ecKoro nois. [Ipunnun
CYIIEPIIO3ULIMH JIEKTPUUECKUX MOJeH (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn 31eKTpuiecKux 3apsaoB.
DneMeHTapHbIN SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBoIHUKH U
JAJIEKTPUKHU. 3aKOH COXPAaHEHHUS

OOBsiCHEHUE IPUHIIUIIA TCHCTBUS
AJIEKTPOCKOIIA.

OOBsICHEHHUE SBIICHUM JISKTPHU3ALNH IPH
COTMPUKOCHOBEHHUH TEJI M HHIAYKIIHEH C
HCIIOJIb30BAHUEM 3HAHUN O HOCUTEISX
AICKTPUUYSCKHUX 3apsI0B B BEIICCTBE.
Pacno3naBanue u 0ObsICHEHUE SIBICHUN
AIIEKTPU3AIMHY B TIOBCETHEBHOMN KU3HU.
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QJICKTPUYICCKOTI'O 3apsiaia

HabGmroaenne u 0o0bSICHEHHUE OTBITOB,
WJUTFOCTPUPYIOIINX 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsia.

Hab6nroeHue OmmpITOB O MOACITHPOBAHUIO
CHJIOBBIX JIMHUH 3JICKTPUICCKOTO TIOJIA.
HccnenoBanue ISHCTBUS JICKTPHUUSCKOTO
T10JIS Ha TPOBOJTHUKH ¥ JIUDJICKTPUKH

7.2

ITocTostHHBIN
AIEKTPUYECKUI
TOK

20

DJIEKTPUYECKHUM TOK. Y CIIOBUSA
CYILIECTBOBAHMUS DJIEKTPUUECKOTO TOKA.

M cTOYHMKHM TOCTOSIHHOTO TOKA. [[efcTBus
AIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIEKTPUUECKUI
TOK B KHUJIKOCTSIX U razax.

DnekTpuueckas 1emnb. Cuiia Toka.
DIIEKTPUUECKOE HAMPSIKEHHUE.
ConpoTHuBIEeHUE TPOBOAHUKA. Y I€TbHOE
COIIPOTHUBJICHUE BelecTBa. 3akoH OMa 11
yyacTka 1enu. [locnenoBaTeabHoe U
MapajiyieIbHOE COEAMHEHUE TTPOBOIHUKOB.

PaboTa 1 MOIITHOCTH AJIEKTPHUUECKOTO TOKA.

3akoH [xoyns—Jlenna. Dnexkrpuyueckue
LEMU U TOTPEOUTENH IIEKTPUIECKOM
sHepruu B ObiTy. KOopoTKoe 3ambikaHue

HaOnronenue pa3nuyHbIX BUAOB IEUCTBUS
ANIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BHUOB JICUCTBUS B IOBCSIHEBHOM JKU3HHU.
HaoOmronenre BO3HUKHOBEHHS Ta30BOT'0
pas3psiga v SIEKTPUUYECKOTO TOKA B JKUIKOCTH
COopka 1 UCTIBITAaHUE JICKTPUUECKON 1IeTTH
MMOCTOSIHHOTO TOKA.

N3mepenune cuibpl Toka aMIepMETPOM.
N3mepenune 3iIeKTpUIeCKOTro HapsiKECHUS
BOJIbTMETPOM.

[IpoBenenne u 00BICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMTPOTUBIICHUS MPOBOJHUKA
OT €ro JJIUHBI, IUIOMAIA MONEPEYHOTO
CEUCHHMS U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO YepPEe3 PESUCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA
pes3ucrope.

IIpoBepka npaBuiia CIOKEHUS HANPSIAKECHUN
IIPY MOCJIENOBATEIBHOM COEAUHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia sl CHIIbI TOKA TPU
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MapaAJIICTIbHOM COEAUHEHUN PE3UCTOPOB.
AHaJN3 CUTyalluid MOCIE0BATEIBLHOTO U
MapaAJJICTILHOTO COECIMHEHUS MPOBOJHUKOB B
JIOMAIITHUX JJIEKTPUYECKUX CETSX.

Pemenue 3a1a4 ¢ UCIIOJIL30BAaHUEM 3aKOHA
OmMa u popmyn pacuéra JIEKTPUIECKOTO
COIIPOTHUBJICHUS MPU MOCIEAOBATECIHBHOM U
MapajiyIeIbHOM COEMHEHUH MMPOBOIHUKOB.
Omnpenenenue padoThl AIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIHOCTH AIEKTPUIECKOTO
TOKA, BBIJICIIIEMOM Ha PE3UCTOPE.
HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA
4yepes3 JaMIIOYKy OT HalpsiKEHUs Ha HEl.
Onpenenenue KIIJ] nHarpeBarers.
HccnenoBanne npeoOpa3oBaHus SHEPTUU TIPU
noAbEME Tpy3a JIEKTPOJIBUTATEIIEM.
OOBsICHEHHE YCTPOMCTBA M TIPUHITUTIA
JEeNUCTBUS JOMAIITHUX
AJICKTPOHArPEeBaTEIbLHBIX TIPHUOOPOB.
OOBsICHEHNE TPUYHH KOPOTKOTO 3aMbIKaHHS
Y TIPUHLINAIA TEUCTBUS TUIABKUX
[IpEIOXpPaHUTEIIEH.

Pemenue 3a1a4 ¢ HCNIOJIL30BAaHUEM 3aKOHA
Jxoyns—Jlenna

7.3

MaruutHbie
SIBJICHUS

IlocTossuuble MaruuTel. B3aumoaeictesue

MOCTOSIHHBIX MarHUTOB. MarHuTHoeE I0JIe.

MarsuTHOE 1oJjIe 3eMJIN U €r0 3HAYECHUE
JU1s KU3HU Ha 3emuie. OnbIT DpcTea.
MarauTHoe 1mose dJIEKTPUISCKOTO TOKA.

HccnenoBanmne MarHUTHOTO B3aUMOJIEHCTBHUS
MMOCTOSIHHBIX MarHuTOB.

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHUTOB MPHU UX O0BETUHCHUH U
pasaenenuu. McciaegoBanue MarHUTHOTO
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HpI/IMeHeHI/IC QJICKTPOMArnuTOB B TCXHHUKEC.

JlericTBME MarHMTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSIHHOTO TOKa. Mlcnonb30BaHue
AJIEKTPOIBUTATENICH B TEXHUUECKHUX
YCTPOMCTBAX M HAa TPAHCIIOPTE

B3aUMOJEHUCTBUSA NOCTOSTHHBIX MATHUTOB.
N3ydyeHne MarHuTHOTO MOJIS MOCTOSIHHBIX
MarHuTOB MPU UX O0BEAUHEHUH U
pa3IcIICHUMN.

[IpoBeneHNE ONBITOB MO BU3YAJIU3ALUH OIS
MTOCTOSTHHBIX MAarHUTOB.

N3ydeHnue sBJIICHUS] HAMarHUYMBaHUs
BEIIIECTBA.

UccnenoBanue nercTBUS JIEKTPUUECKOTO
TOKA Ha MAarHUTHYIO CTPEJIKY.
IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTH CHJIbI B3aNMOICCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CUJIbI U
HaMpaBJICHUS TOKA B KaTYIIKE.

AHaN3 CUTyalluid MPaKTUYECKOTO
MPUMEHEHUS AJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX,
MPOMBIIICHHOCTH, MEIUIIHE).
N3ydyenne nencTBuss MAarHUTHOIO TOJISI Ha
IIPOBOJIHUK C TOKOM.

N3ydyeHne nencTBus dJI€KTPOABUATATENS.
N3mepenne KII/] anexrpoaBuraTeabHON
YCTaHOBKH.

Pacrnio3znaBanue 1 ananu3 pa3inyHbIX
MIPUMEHEHUM BJICKTPOIBUTATENEN
(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIp.)

7.4

DNeKTpOMariu
THasl MHIYKIUS

Omnbitel apajnes. SBnenue
AIEKTPOMArHMTHOW UHAYKIUK. [IpaBuio
Jlenua. Dnexrporeneparop. CrnocoObl
MOJTYYEHHUSI DJICKTPUUECKON SHEPTHUMU.

OnbITE IO HCCICAOBAaHNIO ABJICHUA
BHCKTpOMaFHI/ITHOI\/JI HHAYKIOWUHA: UCCIICAOBAHNC
W3MEHCHUI 3HAUCHUS U HarpaBJICHUA
HHAYKIITMOHHOI'O TOKA

38




DIEKTPOCTAHIIMHN Ha BO30OHOBIISIEMBIX
WCTOYHUKAX YHEPTUH
Hroro no 37
pazaeny
13. [ToBToputenbHo- | 3 +3
00o6maronmii
MOJyJIb
(pe3epBHOE
BpeMs+3 )
14. Pemenue 34 IIpakTHKO-OPUEHTUPOBAHHBIE 3a/1a41 Ha [IpumeHeHne TeoOpeTUUECKUX 3HaHUI B IPOOJIEMHBIX
NMPaKTHKO- TEIIOBBIE POLIECCHI KU3HEHHBIX CHTYaIHsIX.
OPMEHTHPOBAHH [TpakTHKO-OpHEHTHPOBAHHBIC 33]]aUl HA 3aKOHBI
BIX 32124 HOCTOSIHHOT'O TOKa
[TpakTHKO-OpHEHTHPOBAHHBIE KOMOWHUPOBAHHBIC
3a7iauu
OBILEE 68
KOJIMYECTB | +34=
O HACOB IO | 102
ITPOTPAMME
9 KJIACC
Ne n/m HanmenoBanue Komunue | [Iporpammuoe conep:xanue OCHOBHBIE BH/IbI I€ATEILHOCTH 00yUYaIOLINXCS
pa3lesoB U TeM CTBO
yueOHOTO 4acoB
npeaMera
Pasznen | MexaHu4ecKH
8. e siBJICHUS
8.1 Mexanunueckoe | 10 Mexanudeckoe nBrkeHne. MatepuanbHas | AHanu3 U 00CYKJICHHUE Pa3TUYHBIX TIPUMEPOB
JIBYDKEHUE U touka. Cucrema oTcuéTa. MEXaHUYECKOTO ABVIKEHUS.
CTIOCOOBI €ro OTHOCHUTEIBHOCTh MEXaHUYECKOTO OO6cy:x1eHre TpaHul] MPUMEHUMOCTH MOJIEIH
ONVCAHUS JBHKEHHS. PABHOMEpHOE NPSIMOJIMHENHOE | «MATEpHAIbHASI TOUKAY.
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nBuxeHne. HepaBHoMepHoe
npsIMOJIMHEHOE JIBIKeHUEe. CpeHss U
MTHOBEHHAs! CKOPOCTh Teja IpH
HEPAaBHOMEPHOM JIBH>KCHUU.

Yckopenue. PaBHOYCKOpEHHOE
npsiMosIuHeHoe ABnxkeHue. CBoOo1HOe
najgenue. OnbiThl ['anumes.

PaBHOMEpHOE ABUXKEHHUE 110 OKPY>KHOCTH.
[lepuon u yactora obparnieHus. Jlunerinas
Y YTJIOBasi CKOPOCTH.
[{eHTpOCTPEMUTENBLHOE YCKOPEHUE

Onucanue MEXaHUYECKOTO JBUKECHUS
pa3TUYHBIME CIIOc00aMu (ypaBHEHUE,
Tabauna, rpaduk).

AHaN3 KU3HEHHBIX CUTYAIUH, B KOTOPBIX
MIPOSIBIISIETCSI OTHOCUTEIIBHOCTD
MEXaHUYECKOTO JBUKCHHS.

Hab6mrogenne MexaHnuecKoro JIB>KEHUS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
CpaBHeHUE IMyTel U TPACKTOPHUN IBUKEHUS
OJIHOTO M TOTO K€ TeJla OTHOCUTEIBLHO
Pa3HBIX TEJ OTCYETA.

Ananu3 Tekcta ["anuess 00 OTHOCUTEIBHOCTH
JIBV>KCHUST; BHITIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICIIOBOE UTECHHE).

Onpenenenue cpeaHell CKOPOCTU
CKOJIBKEHHS OpyCKa WU JABMXKCHHUS IIapuKa
110 HAKJIOHHOM IIJIOCKOCTU. AHAIIU3 U
oOcyXJ1eHHne croco00B MPUOTMKEHHOTO
ONpeIeJICHUs] MTHOBEHHON CKOPOCTH.
OmnpeneneHue CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KHIKOCTH, MOJCIIN
AIIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).
OrnpeneneHue nMyTy, MPOWIEHHOTO 32 JAHHBIM
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJIa 10
rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOT'O
JIBIOKCHUSI OT BPEMEHH.

OO6cyx1IeHrEe BO3MOXKHBIX TPUHIIUIIOB
JEHCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuaoMeTpoB).

BrlunciieHne myTy U CKOpOCTH MPHU
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PaBHOYCKOPEHHOM IPSMOJIMHEMHOM
JIBUKECHHU TETA.

Ornpenenenue NpoNAEeHHOTO MyTU U
YCKOPEHUS ABMKEHUS TeJa Mo Tpaduky
3aBUCHUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO IBUKEHUA TEJla OT
BPEMCHH.

IIpoBepka runoTessl: €Cu Ipu
PAaBHOYCKOPEHHOM JIBHKEHUU 0€3 HadaJIbHOU
CKOPOCTH MyTH OTHOCATCS KaK psii HEYETHBIX
YUCEJI, TO COOTBETCTBYIOIIME MPOMEKYTKH
BPEMEHH OJIMHAKOBBI. OnpeaeneHue
YCKOPEHUS Teja IPU PaBHOYCKOPEHHOM
JIBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
N3mepenne nepruoaa u 4acTOThl OOparieHus
T€eJIa MO0 OKPY>KHOCTH.

OnpeneneHue CKOpOCTH PAaBHOMEPHOTO
JIBU>KEHUS T€Ja TIO OKPY>KHOCTH.

Pemenune 3ana4 Ha onpeneneHue
KMHEMAaTHYECKUX XapaAKTEPUCTUK
MEXaHHYECKOTO JBHKECHUS Pa3IMUHbIX
BUJIOB.

Pacno3naBanue v npuOIMKEHHOE OMMCaHNE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO ABMKECHUS
B MIPUPOJIC U TEXHHUKE (HA MpUMepax
CBOOOIHO TTaJAIOIIMX TEJI, TBHKCHUS
’KUBOTHBIX, HEOCCHBIX TE€JI, TPAHCIIOPTHBIX

CPEJCTB U JP.)

8.2

B3aumoneiict
he Tel

20

IlepBsiii 3akoH HproToHa. Bropon 3axoH
Herorona. Tpetuit 3akoH HeroToHa.

Habmonenue u 06cyx1eHne OInbITOB €
JIBM)KCHUEM TeJa TPHU YMEHBIICHUH BIUSHUS
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[IpyHIMN CyNIepIIO3ULMK CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna
TPEHHUSL: CUJIa TPEHUS CKOJIBKEHMUSI, CUjla
TPEHHUS [TOKOSI, IPYTHE BUJIbI TPEHMUSL.
Cuna TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
najzeHus. JIBIKeHNe IIaHeT BOKPYT

COJ'IHI_[a. HCpBaH KOCMHUYCCKaAs CKOPOCTh.

HeBecoMocCTh 1 neperpysKu.
PaBHOBecHe MaTepuanbHON TOUKHU.
AOcomoTHO TBEpOE Teno. PaBHOBecue
TBEPZIOTO TEJIA C 3aKPEINIEHHON OCBIO

BpaieHua. MomeHt cuibl. LleHTp TsxecTn

JIPYTUX Tell, IPEMSTCTBYIOMIMX JBUKEHUIO.
Ananm3 Tekcra ['anuies ¢ onucanueM
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH UHEPIIUU;
BBITIOJIHEHUE 3a/IaHUM 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cyKaeHne BO3MOXHOCTH BBITOTHEHUS
3aKOHA MHEPLHH B PA3JIUYHBIX CUCTEMAX
otrcuéta. Habmonenue u ooCcyxieHue
MEXaHUYECKHUX SIBJICHUH, MPOUCXOIAIIUX B
cucreMme orcuéra «Tenexka» mnpu eé
PAaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU
OTHOCUTEJIBHO KaOMHETa (PUBHUKHU.

JIeiCTBHS ¢ BEKTOPAMU CUJI: BBITIOJIHEHUE
3aIaHUH IO CJIIOYKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Hab6nronenue u/wnu npoBeeHUE OIBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCHUMOCTb YCKOPEHHUS
TeJla OT MPUIOKEHHON K HEMY CHJIBI U MaCChl
Tena.

AHanu3 1 00bsICHEHUE SIBJICHUH C
UCII0JIb30BAaHUEM BTOPOro 3akoHa HerloToHa.
Pemenue 3a1au ¢ MCHOIB30BaHUEM BTOPOTO
3akoHa Hbl0TOHA M MpaBuiia CIOKEHUS CUJL.
Onpenenenue KECTKOCTH NPYKUHBI.

AHanu3 cutyalui, B KOTOPbIX HAOIIOIAI0TCS
yrnpyrue negopMaiuu, u uX 00ObsICHEHUE C
UCITIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3a1a4 ¢ HCNOJIB30BAHUEM 3aKOHA
I'yka.

42




HccnenoBanne 3aBUCUMOCTH CHITBI TPCHUS
CKOJIBKCHHS OT CHJIBI HOPMAJIBHOTO
nasnenusi. O0CyKaeHue pe3yabTaToB
UCCJICIOBAHMUS.

Omnpenenenue koddduiieHTa TpeHUs
CKOJIbKCHHUSI.

N3mepenne cuiibl TpeHus Mokosi. Perenue
3aJlay C UCMOJIb30BAHUEM (POPMYIIBI JJISI CUITBI
TPEHUS CKOJBKCHUSI.

AHanmM3 IBWKEHUS TEJ TOIBKO 0T
JEHCTBUEM CHJIBI TSDKECTH — CBOOOTHOTO
MaJCHUS.

OOBsicHEHUE HE3aBUCHUMOCTH YCKOPCHUS
cBOOOHOTO Ma/ICHUS OT MaCChI Teja.
OrneHKa BEJIMYMHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEH MEXKy ABYMS TeaaMu (J1s
pPa3HBIX Macc).

AHanu3 IBWKEHUsI HEOECHBIX TeJ TI0]T
JIEUCTBUEM CUJIBI TSATOTEHUS (C
UCITOJIb30BAHUEM JIOTIOJTHUTEIBHBIX
HMCTOYHUKOB MH(GOPMAIIHH).

Pemmenwne 3aa4 ¢ Cmoib30BaHNEM 3aKOHA
BCEMHPHOTO TATOTCHUS W (POPMYJIIBI ISt
pacy€ra CUJIbI TAKECTH.

AHaM3 OPUTHHAIILHOTO TEKCTA,
OITMCHIBAIOIIECTO TPOSBIICHUS 3aKOHA
BCEMHPHOTO TATOTCHHUS; BBITIOJTHECHUE
3aJIaHUM 110 TEKCTY (CMBICTIOBOE YTCHUE).
Hab6nronenue u 00CyKaeHre OMBITOB TI0
M3MEHEHHIO Beca TeJia MPU YCKOPECHHOM
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JIBUOKCHUU.
AHanu3 ycIIOBUM BO3HUKHOBEHHS
HEBECOMOCTH U MEPErpy3KHu.

Pemenue 3aay Ha orpeziesieHne Beca Tejia B
Pa3IUYHBIX YCIOBUAX. AHAIIU3 CHIL,
JIEUCTBYIOLIUX Ha TEJO, MOKOAIIEecs Ha
orope.

Ornpenenenue UeHTpa TAKECTH PA3TUUHBIX
TEJ

8.3.

3aKOoHEI
COXpaHEHHUS

10

Nmnynec Tena. 3mMeHeHne umirynbca.
NMmynbe cHitbl. 3aKOH COXPaHEHUS
UMITyJbca. PeakTuBHOE NBUKEHHE.
Mexanuueckast paboTa ¥ MOIIHOCTb.
Pabora cui TsKecTH, ypyrocTu, TpeHusl.
Casi3b 3Hepruu U padoTsl. [loTeHmanbHas
DHEPIus Teja, MOIHIATOrO Hal
ITIOBEPXHOCTHIO 3eMiu. [loTeHnmanbHas
DHEprus CKaToM NpyxuHbl. Kunernueckas
sHeprus. Teopema 0 KWUHETUYECKOU
SHEPIruM. 3aKOH COXPaHECHUS
MEXaHHYECKON YJHEPTUH

HaOmronenue u o0CcyxkaeHUE ONBITOB,
JIEMOHCTPUPYIOLIUX TIepeady UMIYJbca Mpu
B3aUMOJICHCTBUU TeJl, 3aKOH COXPaHEHHUS
UMITYJIbCa MPU a0COIIOTHO YIIPYTOM U
HEYIIPYroM B3aWMOJICHCTBUU TEI.

AHan3 CUTyaluil B OKPYKaroIIe AKU3HU C
MCIIOJIb30BaHUEM 3aKOHA COXPaHEHUS
HMITYJIbCA.

Pacnio3HaBaHue sIBIEHUSI PEAKTUBHOIO
JIB>KEHUS B IPUPOJE U TEXHUKE.
[IpuMeHeHuE 3aKOHA COXPAHEHUSI UMITYJIbCa
JUJIs pacu€ra pe3yJabTaTOB B3aUMOACHCTBUSA
Ten (Ha mpuMepax HEeyNnpyroro
B3aUMOJICUCTBHUS, YIIPYTOT0O EHTPATLHOTO
B3aMMO/ICHCTBUS JBYX OJIMHAKOBBIX TEJ, OJTHO
13 KOTOPBIX HEMOJABUMKHO).

Pemenue 3a1a4 ¢ UCMOIB30BAHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre paboThI CUIIBI YIPYTOCTH NPU
MOJBEME IPy3a C UCIIOJIb30BAHUEM
HEIOBMYKHOTO U TMOABUKHOTO OJIOKOB.
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N3mepeHne MOIHOCTH.

W3mepenne NoTeHIMaIbHON YHEPTUH YIIPYTO
nehopMUpOBaHHON NIPYKUHBI. M3MepeHue
KUHETUYECKOW 3HEPTUU TeJla MO JJINHE
TOPMO3HOTO ITYTH.

DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
MOTEHIUAJIBHON Y KUHETUYECKON DHEPTUHI
TeJIa MPU ABUKECHUU 110 HAKIIOHHOU
TTOCKOCTH.

DKCNEepUMEHTaIbHAs TPOBEPKA 3aKOHA
COXpPaHEHHS] MEXAaHUYECKON SHEPTUHU MPH
CBOOOIHOM HaJCHUU.

[IpumeHeHune 3aKkOHa COXpAHEHUS
MEXaHUYECKON SHEPTUH [ pacueTa
MOTEHIMAJIBHOW U KUHETUYECKOW SHEPTU
Tea.

Pemenune 3a1a4 ¢ HCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHHs] MEXaHUYECKOU YIHEPI U

Hroro o
paszneny

40

Pasznea

MexaHu4ecKH
e KoJIeOaHud u
BOJIHBI

9.1

MexaHnnueckue
KOJIe0aHus

HaOmronenne xoyiebanuii mox JEUCTBUEM CHUIT
TSHKECTU U YIIPYTOCTU U OOHAPYIKEHUE
MOO0HBIX KOJIEOaHUI B OKPYKAIOIIIEM MUDE.
AHanu3 xKoJieOaHui rpy3a Ha HUTH U Ha
npyxune. OnpeneneHre 4acToThl KoyieO0aHun
MaTEeMaTUYECKOTO U MPY>KUHHOTO MAasSTHUKOB.
HaOmronenne u o0bsCHEHUE SABICHUS
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pEe30HaHca.

HccnenoBanne 3aBUCUMOCTH TIEPHOIA
KOJIeOaHUM MMOJIBEIIICHHOTO K HUTH IPpy3a OT
JUTUHBI HUTH. [IpoBepka HE3aBUCUMOCTH
nepuoja KojaebaHui rpysa, MoJABEIICHHOTO K
JIEHTE, OT MacChl Tpy3a.

HaOmronenue u o0cyXaeHHEe ONBITOB,
JIEMOHCTPUPYIOIINUX 3aBUCHUMOCTh MEPHOJIa
KOJIcOaHMI MPYKHHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTHU NPYKUHBI.

[IpumeHneHre MaTeMaTHYECKOTO U
MPYKWHHOTO MassTHUKOB B Ka4€CTBE MOJCIICH
JUTSI OTTUCAHUSI KOJIEOAaHUH B OKPYIKAOIIEM
MUpE.

Pemenue 3ama4, CBI3aHHBIX C BEIYHUCICHUEM
WJIM OLIEHKOM 4acTOTHI (Tiepruoja) KojiebaHui
N3mepenne yckopeHusi CBOOOTHOTO MaCHUs

9.2

Mexannueckue
BOJIHBI. 3BYK

Mexanndeckne BoJHBI. CBOMCTBA
MEXaHUYECKUX BOJIH. [Ipo10JIbHEIE U
TOTIEPEYHbIC BOJIHBI. /[JTMHA BOJIHBI U
CKOpPOCTb €€ PaclpOCTPaHCHUS.
MexaHn4eCcKre BOJIHBI B TBEPAOM TEJIE,
CEHCMUYECKHUE BOJIHBI.

3BYK. '/pOMKOCTb 3BYKa 1 BBICOTA TOHA.
Otpaxxkenue 3Byka. MHppa3Byk u
yIBTPa3BYK

OOHapy>keHue 1 aHaIu3 BOJHOBBIX SIBJICHU B
OKpYXaroIEeM MHUPE.

Habmtoienue pacnpocTpaHeHus TpOoA0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEININ) U
oOHapy>KeHHE aHaJIOTUYHBIX BUJIOB BOJIH B
npupoe (3BYyK, BOJIHBI HA BOJE).
Brrancnenue JiIrHBI BOJHBI U CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
DKCIIEpUMEHTAIBHOE ONPEEIICHUE IPAHUL]
YAaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUI.
Habmtoienue 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOTHI (B TOM YHUCIIE, C UCIIOJIb30BAHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).
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HaOnronenue n oObICHEHUE SIBJICHUS
aKyCTHYECKOTO pe30HaHca. AHAIIN3
OPUTHHAILHOTO TEKCTa, MOCBAMEHHOTO
UCIIOJIb30BaHUIO 3BYKa (MJIH YJIbTpa3ByKa) B
TEXHHKE (9XOJIOKAIHS, yIbTPa3BYK B
MEIWIIMHE U JIP.); BHITIOJHEHHUE 3aIaHUI TI0
TEKCTY (CMBICJIIOBOE UTECHHUE)

Hroro mo
pasneny

15

Pa3gea
10.

DJIEKTPOMArH
HUTHOE 110JI¢ U
3JIEKTPOMArH
HUTHbIE BOJHBI

10.1

DNeKTpOMarHu
THOE TIOJIe U
JIEKTPOMATHUT
HBIC BOJIHBI

DIEKTPOMAarHUTHOE TOJIE.
DJIeKTpOMarHuTHBIE BOJIHBI. CBOMCTBA
ANEeKTpOMarHuTHbIX BoJH. [llkana
AJIEKTPOMArHUTHBIX BOJIH. Mcosib30BaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM
CBSI3U.

DJIEKTPOMAarHuTHas MpUPOIA CBETA.
CxopocTtb cBeTa. BonHoBBIE CBOMCTBA
CBETa

ITocTpoenue paccyxaeHun,
00OCHOBBIBAIOLINX B3aMMOCBS3b
AIIEKTPUYECKOT0 U MATHUTHOTO TOJIEH.
DKCNEepUMEHTAIIBHOE U3YUEHUE CBOICTB
AIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
MTOMOIIILI0 MOOUJTBHOTO TeJieoHa).

AHanu3 peHTreHOBCKUX CHUMKOB
YeJIOBEYECKOr0 OpraHmu3ma.

AHau3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
AJIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
’KUBBIE OPTaHU3MbI, U3TYYEHUsI HEOECHBIX Tell
(CMBICIOBOE UTEHHE).

Pacnio3HaBaHue 1 aHanu3 pa3anyHbIX
MPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE.

W3ydeHne BOJIHOBBIX CBOWCTB CBETA.
Pemmenune 3anay ¢ ucnosb3oBanueM GopMy
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JJIs1 CKOPOCTH DJICKTPOMAIrHUTHBIX BOJIH,
JJIWHBI BOJIHBI 1 4aCTOTHI CBETA

Hroro o
pazaeny

Pasznea
11

CBeToBbBIC
ABJICHUSA

11.1

3aKOHBI
pacrpocTpaHeH
1A CBETA

JlyueBas moaenb cBeTa. FICTOUHUKH CBeETa.

[IpssMOTMHENHOE pacpOCTPaHEHNE CBETA.
3atmenns Connua u JIynsl. OTpaxkeHne
ceeta. [Imockoe 3epkano. 3aKoH
OTpa)XE€HUs CBETA.

[Ipenomnenue cBera. 3aKOH MPETOMIICHUS
cera. [loylHOE BHYTpEHHEE OTpaKEHNE
cBera. cnosb30BaHuE OJIHOTO
BHYTPEHHETO OTPAXEHUS B ONTHYECKUX
CBETOBOJAAX

HaOnronenue onbITOB, JEMOHCTPUPYIOITUX
SIBJICHUE MIPSIMOJIUHEUHOTO pacpOCTPAHECHUS
cBeTa (BO3HUKHOBEHUE TCHU U TIOJIyTE€HHU), U
WX UHTEPIPETAIS C UCTIOIb30BaHUEM
MOHATHSI CBETOBOIO JIy4a.

OObsicHEHUE U MOJICTUPOBAHUE COTHEUHOTO
Y JTYHHOTO 3aTMEHUM.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPaXKEHUS
CBETOBOTIO JIy4a OT yIJia NaJeHusl.

N3yuenune cBONCTB M300paKeHUsI B TUIOCKOM
3epKa’e.

Hab6nronenue u 00bsicCHEHHE OMBITOB TIO
MOJIYYEHHUIO U300PaKEHUI B BOTHYTOM U
BBINTYKJIOM 3epkajnax. Habmronenue u
00BSICHEHHE OMBITOB 10 MPEJIOMJIEHUIO CBETa
Ha FPaHUIIe Pa3JIMYHBIX CPEJl, B TOM YHUCIIE
OTIBITOB C MOJHBIM BHYTPEHHUM OTPAYKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIICHUS OT yIJia HaJeHusl CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».
Pacrnio3zHaBanue sIBIECHHUN OTPpAXXEHUS U
MPEJIOMIICHUS CBETAa B TIOBCEIHEBHOM KU3HH.
AHanu3 1 00bSICHEHHE SIBJICHUSI ONITHYECKOTO
MHUpaxa.
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Pemenue 3amay ¢ MCIIOJIL30BaHUEM 3aKOHOB
OTPAKCHUA U TPCIIOMJICHUA CBCTA

11.2 JIuH3bl 1 6 JIunza. Xon mydeit B auH3e. OnTuyeckas [Tonyuenue n300paxeHuit ¢ TOMOUIBIO
ONTUYECKHE cuctema ¢oToarnmapara, MUKPOCKOTa U coOuparole u paccenBaroniei JUH3.
npuodopsHI Teneckona. ['ma3 kak ontuueckas cuctema. | Onpezaenenue GOKYCHOTO PacCCTOSHUS U

bnu3opykocTh U 1aabHO30PKOCTh ONTUYECKOU CUJIbI COOMPAIOIIEH JTUH3HI.
AHanu3 ycTpoicTBa U MPUHIUIIA JEHCTBUS
HEKOTOPBIX ONTHYCCKUX TPHOOPOB:
¢dboToanmapara, MUKpPOCKOTIa, TEIECKOTIA.
W3ydyenne Moienu ria3a Kak ONTHYECKOH
CUCTEMBbI. AHAJIU3 SIBICHUIN OJM30PYKOCTH U
JATbHO30PKOCTH, TIPUHITUTIA JTCHCTBUS OYKOB

11.3 Pa3znoxenue 3 Paznoxenue 6e1oro cBera B CIIEKTP. HabGmronenue pasznoxeHust 6eJ10ro cBeTa B
Oenoro ceera B Oneitel HetoToHa. Crioskenue CIIEKTP.

CHIEKTP CHEKTpalIbHBIX 1[BETOB. Jlucnepcus ceeta | Habmonenue u 0ObSICHEHHUE OIBITOB 110
MOJIYYEHHIO OEJIOr0 CBETa MPH CIOKECHUU
CBETa Pa3HbIX IIBETOB.
[IpoBenenue u 0OBSICHEHUE OTBITOB TIO
BOCITPUSATHIO 1[BETA MPEAMETOB MPHU UX
HaOFIOICHUM Yepe3 IBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)

Hroro mo 15

pazneny

Pa3ngen | KBanToBbIe

12. SIBJICHUS

12.1 Ucnyckanue n |4 Omnwitel Pezepdopaa u mnanerapHas O6cyxnenue nenu onbIToB Pesepdopaa mo
MOTJIOIECHUE Mozenb aroma. Mojens atoma bopa. WCCJICIOBAHUIO aTOMOB, BBIJIBUKEHUE

CB€Ta aTOMOM

Hcnyckanue U norioneHne CBETa aTOMOM.
KBanTel. JInHeHyaTbie CIEKTPHI

TUIIOTE3 O BO3MOXKHBIX PE3YJIbTATaX OMBITOB B
3aBUCUMOCTH OT IPEANOIaraéMoro CTpoeHHUs
aToOMOB, (popMyJIMpOBaHUE BHIBOJIOB U3
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pe3yabTaTOB OIBITOB.
OO0cyxaeHue NpOTUBOPEUHA MJIaHETAPHOU
MOJIEJIA aTOMa U OCHOBAHMIA JJIsl TUTIOTE3bI
Bbopa o crannoHapHbIX OpOUTAX IEKTPOHOB.
HabmntoaeHre CIonHbIX U JIMHEHYaThIX
CIIEKTPOB U3ITyYCHHSI PA3INYHBIX BEIIECTB.
OOBbsicHEHNE JINHENYATHIX CIEKTPOB
U3ITyYEHUS]

12.2

Crpoenue
aTOMHOTO s/ipa

PannoaktuBHOCTH. Alnlb(ha, OeTa- U ramMmma-
n3iydeHus. CTpoeHUe aTOMHOTO spa.
HyknonHnasg moaens aTOMHOTO siIpa.
N3otomnsl. PaqnoakTuBHBIE TPEBPALLICHHUS.
[lepnon nosrypacnaza aTOMHBIX SIAEP

OO0cyXaeHne BO3MOXHBIX THIIOTE3 O MOACIISAX
CTPOEHUS sIpa.

Omnpenenenue cocTara saep Mo 3aJaHHBIM
MacCCOBBIM | 3apsA0BBIM YUCIIAM H 10
MTOJIOKEHUIO B IEPUOTHISCKON CHCTEME
AJICMEHTOB.

AHaM3 U3MEHEHHMSI COCTaBa sJipa U ero
MTOJIOYKCHHS B TIEPUOAMYECKON CHCTEME IPH
0-paIMOAKTUBHOCTH.

HccnemoBanne TPEKOB O-9aCTHIT IO TOTOBBIM
dboTorpadusim.

OO6HapyxeHHue U U3MEPEHUE PaaUAIiOHHOTO
¢dhoHa C MOMOIIIBIO JO3UMETPa, OIIEHKA €T
WHTCHCUBHOCTH.

Amnann3 OMONOTHYECKUX N3MCHCHUH,
MIPOUCXOISIINX TIOJT ACHCTBUEM
PaIMOAaKTUBHBIX U3TyUCHUH.
Hcronp30oBaHre paMOaKTUBHBIX W3ITYICHHH
B MCIUIINHE

12.3

S nepHblie
peakuuu

SAnepHble peakuuu. 3aKOHbI COXPAaHEHUS
3apsI0BOTO U MAaCCOBOI'O YHCEI. DHEPIHUsl
CBsI3M aTOMHBIX siiep. CBsi3b Macchl U

Pemenue 3a1a4 ¢ HCNOJIB30BAHUEM 3aKOHOB
COXPaHEHUSI MAaCCOBBIX U 3aPSAJOBBIX YHCEII
Ha ONpEJIEIICHUE PE3YIbTAaTOB SIAEPHBIX
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sHeprud. Peakuun cuHTe3a U IEIICHUS
anep. Ucrounuku saeprun CoyHIa U
3BE31. SnepHas sHepreTuka. JlencTeus
PaJMOAKTUBHBIX U3JTYUYCHUHN HA KUBbIC
OpTraHU3MBI

PEaKLNi; aHAIN3 BO3MOKHOCTH WJIN
HEBO3MOXHOCTH SIJIEPHOM pEaKIIUH.

OueHka SHEPruM CBA3U S1IEp C
UCIIOJIb30BaHUEM (HOPMYJITbI DUHIITEHHA.
OO6cyKeHue NepCereKTUB UCTIOIb30BaHUS
YIPABJISIEMOT0 TEPMOSJIEPHOTO CUHTE3A.
OO6cyxKaeHue NpeuMyIEecTB U HIKOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C SIIEPHOM YPHEPTEeTUKON

Hroro mo
pasneny

17

Pa3gea
13.

IHoBTOpUTEIHL
HO-

0000 AU
MOAYJIb

[ToBTOpEHUE 1
00o001IeHne
COJIepKaHUs
Kypca pu3NKu
3a 7-9 knaccel

CucremaTtu3zanus 1 0000111eHNE
MPEAMETHOTO COACPKAHUS U OTIBITA
NeSATEILHOCTH, TPUOOPETEHHOTO MPU
U3Y4YEHUU BCEro Kypca (GU3MKU OCHOBHOTO
o011iero oOpa3oBaHusl.

[IoaroroBka kK OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMeHY 10 (hU3uKe
JU1s1 00y4aroImuXcsi, BRIOPABIINX 3TOT
y4eOHbIN peIMET

BrinonHenne yueOHbIX 3aaHui, TPEOYIOIINX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIMX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:

— IPUMEHEHUS TIOJyYCHHBIX 3HAHUM IS
HAy4YHOT'O 0OBSICHEHUS (PU3HYECKUX SIBICHHI
B OKPY’Kalollel Mpupoe, B MOBCEIHEBHOM
’KU3HU U BBISIBIICHUA (PU3NYECKUX OCHOB psija
COBPEMEHHBIX TEXHOJIOT UM,

— IPUMEHEHUS] OCBOCHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUN IS
UCCIIeIOBaHMs PU3NUECKUX SBJICHUI, B TOM
YUCIIe ISl IPOBEPKH FMIIOTE3 U BBISIBJICHUS
3aKOHOMEPHOCTEN. Pemenne pacuérHpix
3a/1a4, B TOM YHUCJE MPEANO0JIararommx
MCIIOJIb30BaHUE (PUBNYECKUX MOJEINIEH U
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OCHOBAHHBIX Ha COJCP’KaHUU PA3TUIHBIX
pa3zenoB Kypca (pu3uKH.

BrImosiHeHNE | 3amyTa TPYIIOBBIX WA
WHNBHUIYaJIbHBIX POSKTOB, CBS3aHHBIX C
COJIep)KaHUuEM Kypca HU3HKH

Hroro o
pazaeny

OBILIEE
KOJIMYECTB
O YACOB T10
[TPOTPAMME

102
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