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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma o ¢u3nke Ha YPOBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHUs COCTAB-
JIeHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM
yYpOBHE OCHOBHOM 00pa3oBaTelbHON MporpaMmbl, mpencraBieHHbx B DI'OC
000, a taxxe ¢ yu€toMm (penepanbHoil paboueit mporpamMmbl BocriuTanus u KoH-
HEMIMU TTpernoiaBanus yaeoHoro npeamera « Puszukay.

Copeprxanue nmporpaMmsl 1o (pu3KMKe HAMmpaBIeHO Ha POPMHUPOBAHUE ECTECT-
BEHHO-HAyYHON TpaMOTHOCTH OOYYaIOIIMXCSl U OpTraHU3alUI0 U3ydeHUs (DU3UKU
Ha JIEATEeILHOCTHOU OCHOBe. B mporpamme no (pusuke yuyuTHIBAIOTCS BO3MOXKHO-
cTH yueOHoro npeameta B peanuzanuu TpedoBannit ®I'OC OO0 k miiaHupyeMbIM
JUYHOCTHBIM M METaNpEIMETHBIM pe3yibTaTaM OOyUEHHUs], a TAKXKE MEXKIPEIMET-
HBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00-
1iero o0pa3zoBaHusl.

[TporpamMMma o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATENbHOCTh
U3Y4YeHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma no ¢usuke paspaboTaHa ¢ LEIbIO OKa3aHUS METOJMYECKOM IO-
MOILM YYUTEII0 B CO3JaHUM paboyeil mporpamMmbl 0 yueOHOMY MPEIMETY.

dusuka SABISETCS CUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHO-HAyUYHBIX Yy4eo-
HBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE NPOLIECCOB U
SABJICHUHM, U3y4aeMbIX XUMHEH, OMOIOrHuen, acTpoHOMHUEN U (Pu3nueckoil reorpa-
¢duel, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA, IPEIOCTABISET HAU-
Oonee sicHbIe 00pa3Ilbl MPUMEHEHHSI HAyYHOTO METOJa TTO3HaHHUA, TO €CTh Crocoda
MOJIYYEHUS JOCTOBEPHBIX 3HAHUM O MUDE.

Opnna W3 TaaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTepeca K HayKe y 00yJarouuxcs.

Nzyuenue ¢usznku Ha 06a30BOM ypOBHE MpEAINojaraeT OBJIAJCHHE CIEAYIO-
IIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMHU €CTECTBEHHO-HAYUYHYIO IpamoT-
HOCTB:

e HAYYHO OOBSACHSTH SIBJIICHUS;

¢ OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPIIPETUPOBATH JIAHHBIC U UCIOJb30BATh HAYYHBIE J10KA3aTEIHLCTBA
JUTSl TIOJTyY€HUS BBIBOJIOB.

[enn u3ydyeHus: pU3MKN Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OMpe-
nenensl B Konnenuuu npenoaaBanus yuyeoHoro npeamera «dusnka» B 00pa3oBa-
TeIBHBIX opranm3aiusx Poccuiickoit deneparuu, pearn3yOmuX OCHOBHBIE 00-
nieo0pa3oBaTeIbHble MMPOrpaMMbl, yTBEpKAEHHOU peuieHneMm Kosernn MuHu-



ctepctBa npocBenienust Poccutickoit deneparuu (mpotokon ot 3 aexadps 2019 r.
Ne TTIK-4BH).

Heau uzyyenust pu3nKu:

o IPUOOPETEHNE UHTEPECa U CTPEMIICHHUS OOYYaroIIMUXCs K HAydHOMY H3yde-
HUIO MPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPYECKHUX CITIOCOOHO-
CTEH;

e pa3BUTHE NPEJCTABICHUNA O HAyYHOM METOJI€ NO3HaHUs U (POpPMHUpPOBAHUE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

 popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa M3YUeHHs] OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

« popMupoBaHuE NMPEICTAaBICHUM O posid (PU3UKHU JUIsl pa3BUTHS APYTUX €CTe-
CTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTU;

e pa3BUTHE MPEACTABIECHUN O BO3MOXKHBIX cepax Oyayuiend npopeccuoHa b-
HOM JIeATETBbHOCTH, CBSI3aHHOM C (PU3MKOM, MOJArOTOBKA K JajJbHEHIIEMY
OOyYEHHIO B ’TOM HAINPABIICHUU.

JlocTrxeHne 3TUX Lenei nmporpaMMsl Mo (U3MKE Ha YPOBHE OCHOBHOTO 00-

1iero oopazoBaHus 00eCeYUBAETCs PEIICHUEM CIICAYIONINX 3a4aY:

e IPUOOpPETEHNE 3HAHUM O JUCKPETHOM CTPOEHUM BEIIECTBA, O MEXaHWYe-
CKHUX, TEIUIOBBIX, JJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SBIICHUSX;

e IPUOOPETEHNE YMEHUN OMUCHIBATh U OOBACHATH (PU3UUYECKHUE SBJICHUS C UC-
M0JIb30BaHUEM TOJYYEHHBIX 3HAHUI;

e OCBOEHHE METOJIOB PEIICHMSI MPOCTENIINX PACUETHBIX 33]1a4 C UCIIOJIb30Ba-
HUEM (PU3NYECKHX MOJENEH, TBOPYECKUX U MPAKTHUKO-OPUEHTUPOBAHHBIX
3ajay;

e pa3BUTHE YMEHMUU HAOJIIO/1aTh MPUPOJHBIEC SBJICHUS U BBINOJHATH OMbBITHL,
n1abopatopHble pabOThl M SKCIIEPUMEHTAIBHBIE UCCIEI0BAHUS C UCIOJb-
30BaHUEM H3MEPUTEIbHBIX PUOOPOB;

e OCBOCHHE TNPUEMOB paboThl ¢ HHPOpMaLMEH (U3HUUECKOro COAepH aHus,
BKJIIOYAsi HTH(POPMALIUIO O COBPEMEHHBIX JTOCTUKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OLIEHWBaHNE NH(POPMAIIH;

¢ 3HAKOMCTBO CcO cepamu npodeccHoHaIbHON NeSITSILHOCTH, CBI3aHHBIMU C
(bU3UKOHN, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHXKeE-
HUAX QU3HUECKON HAyKU.

Ha usyuenue ¢pusuku (0a30Bblil ypOBEHb) Ha YPOBHE OCHOBHOI'O 00I1IET0 00-
pazoBaHMsi OTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8
Kiacce — 68 yacoB (2 daca B Henento), B 9 kinacce — 102 yaca (3 gyaca B HeJeli0).



YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHO-
'O ITPOLNECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usuka, 7 knacc/ [epeimkun .M., BanoB A.U., AkiinoHepHOe 00111eCTBO
«3narensctBO «lIpocBenienre»

» dusuka, 8 knacc/ [lepeimkun .M., iBanoB A.U., AKiinoHepHOE 00I1IECTBO
«3narensctBO «lIpocBenieHre»

» ®dusuka, 9 knacc/ [epoimkun A.B, I'ytHuk E.M., AkiinonepHoe o0IIecTBO
«3narensctBO «lIpocBenienre»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

» Gusuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AkuinoHepHOE 00111€CTBO
«3marensctBO «lIpocBemienre»

 Pabouas nporpamma (aBropsl E. M. I'ytauk, M. A. [lerpoBa, O. A. YepHuko-
Ba), pa3MeIlleHHAs Ha CaiiTe U3/1aTeNbCTRA;

» ®usuka. Pabouas terpaas. 7 kiace (aBtopel T. A. Xannanosa, H. K. XanHna-
HOB);

» Gusuka. Tectrl. 7 kiacc (aBTopbl H. K. Xannanos, T. A. XanHaHoBa);

» ®Gusuka. lunaktuyeckue marepuansl. 7 kiace (aBtopsl A. E. Mapon, E. A. Ma-
poH);

» ®usuka. COOpHHUK BONPOCOB U 3a1a4. 7 kiacc (aBTopsl A. E. Mapon, E. A. Ma-
pos, C. B. Ilo3oiickuii);

» dusuka. [lnarnoctudyeckue padbotsl. 7 kiacc (aBtopsl B. B. [llaxmaTona, O. P.
ledep);

» Guszuka. CaMoCTOSTENIbHBIE U KOHTPOJIbHBIEC paboThl. 7 Kiacc (aBTopsl A. E.
Mapom, E. A. Mapon)

» Gusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiinoHepHoe 00111eCTBO
«M3narenbctBo «IIpocBenieHue

» Gusuka. Pabouas TeTrpaas. 8 kinacc (aBtop T. A. XaHHaHOBA);

» Gusuka. Tectrl. 8 kiace (aBTop H.W. Cnenuena);

» Gusuka. Jlugaktuueckue Mmarepuaiinl. 8 kinacc (aBTopsl A. E. Mapon, E. A. Ma-
pomn);

» ®usuka. COOpHHUK BOMPOCOB U 3a1a4. 8 kiacc (aBTopsl A. E. Mapomn, E. A. Ma-
pos, C. B. Ilo3oiickuii);

» Gusuka. [lnarnoctudeckue padbotsl. 8 kiaacc (aBtopsl B. B. [llaxmaTona, O. P.
edep);

» Gusuka. CaMoCTOSATENHHBIE U KOHTPOJIbHBIE pa0oThI. 8 Kiacc (aBTopsl A. E.
Mapon, E. A. Mapon)

» dusuka, 9 knacc/ [epeimkun .M., BanoB A.U., AkiinoHepHOE 00IIIECTBO
«M3parensctBO «IIpocBenieHne»

» Gusuka. Pabouas Terpaas. 9 kinacc (aBtopsl E.M. I'ytHuk, W.I'. Bnacora);

» Gusuka. Tectsl. 9 kinacc (aBrop H.M. Cnenuena);

» Gusuka. Jlugaktuueckue Mmarepuainl. 9 kimacc (aBropsl A. E. Mapon, E. A. Ma-

POH);



» ®uzuka. COOpHUK BOMIPOCOB M 3a1a4. 9 kiacc (aBTopsl A. E. Mapown, E. A. Ma-
poH, C. B. Ilo3oiickuii);

» dusuka. [lnarnoctudeckue pabotsl. 9 kacc (aBTopsl B. B. [IlaxmaToga, O. P.
edep);

» ®usuka. CaMoCTOSATEIBHBIE U KOHTPOJIbHBIE paboThI. 9 Kiacc (aBTopsl A. E.
Mapomn, E. A. Mapon)

» Gusuka. Peanuzanus tpedoBanuit ®I'OC ocHOBHOTO 00111€TO 00pa30BaHUS: ME-
Toanueckoe nocodue st yuutens (aBrop A.1O. IlenTun)

* 3yueHne Gpu3nMKy Ha OCHOBE HAYYHOTO METO/Ia MO3HAHMS. 7 KIJIACC: METOINYe-
ckoe nocobue (aBtopsl I'.I'. Hukudopos, A.1O. [lentun, .M. [Tonosa)

* EcTecTBEeHHO-Hay4YHas1 rpaMOTHOCTh. Pusnueckue cuctemsl. TpeHaxkep. 7-9
kiaccel (aBTopsl O.A. A6aynaeBa, A.B. Jlsannes, nox pea. N.FO. Anekcaimnnoit)
* ECTeCTBEHHO-Hay4Hasi TPaMOTHOCTh. 3€MJISI © KOCMHUYECKUE CUCTEMBI. TpeHa-
xep. 7-9 knaccol (aBTopsl O.A. Abnynaesa, A.B. Jlsnues, [.C. SMiukoBa, noa
pen. N.1O. AnekcammmHomn)

* EcTrecTBEeHHO-Hay4YHas1 rpaMOTHOCTb. JKuBble cuctemsel. Tpenaxkep. 7-9 knaccel
(aBtopst FO.I1. Kucenes, J1.C. SImuukosa, noa ped. M.FO. Anekcamunoit)

* EcrecTBeHHO-Hay4Hasi rpaMOTHOCTh. COOpHHK 3TAJIOHHBIX 33a/laHuid. Beimyck 1
(mox pen. I'.C. KoBaneoii, A.}O. [lentuna)

* EcrecTBeHHO-Hay4Hast rpaMOTHOCTh. COOPHUK 3TATIOHHBIX 33aHui. Beimyck 2
(mox pen. I'.C. KoBanepoii, A.1O. [lentuna)

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* https://m.edsoo.ru

* https://tunsh.ru

* https://myschool.edu.ru

* DnekTpoHHas Gpopma yueoHuka (DY)



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka o npupone. ABneHus npupoasl. PU3NYECKUE SBICHUS: Me-
XaHUYECKHUE, TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. M3MepeHue @usnueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKH M3ydaroT npupoxay. EctectBen-
HO-HAy4YHBIM METOJI O3HAHMS: HAOJII0/IEHUE, TIOCTAHOBKA HAYYHOT'O BOIPOCA, BbI-
JBUKEHHE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TMIIOTE3, OOBSICHEHHE Ha0IIoAae-
MOTO siBJieHus. Onrcanne pU3nYecKux SBJIEHUN C TOMOLIBI0O MOJENEH.

Hemoncmpauuu.

1. MexaHnyeckue, TEIIOBbIE, IEKTPUUECKHE, MAarHUTHBIE, CBETOBHIE SBJIE-

HUSL.

2. ®uznueckue MpuOOPHI U MpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre nokazaHuil U3MEPUTETHLHOTO IPUOOPA.

N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa JKUIIKOCTU U TBEPAOTO TeNa.

Onpenenenue pa3MepoB MalbIX TEN.

N3mepenne TeMneparypbl MpU MOMOIIHN KUJIKOCTHOTO TEPMOMETPA U 1aT-

YUKa TEMIIEPaTyphI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA

M

ycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIE€HUS 0 CTPOEHUH BelllecTBa.

CrpoeHue BelllecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMNbITHI, TOKa3bl-
BAIOIIIME JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrmxeHnne yactuil BeniectBa. CBsi3b CKOPOCTH JIBUKEHUS YACTHI] C TEMIIEPa-
Typoi. BpoyHoBckoe aBmxenue, auddysus. B3anmonelicTBue yacTuil BEmecTBa:
MPUTSHKEHUE U OTTAJIKMBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(KpUCTaITMYeCcKrX) Ted. B3auMocCBsI3b MeX1y CBOMCTBAMHU BEIIECTB B Pa3HbBIX ar-
peraTHbIX COCTOSHUSIX M HUX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOGeHHOoCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.
1. HaGmronenne OpOyHOBCKOTO IBUKEHUS.



2. Hab6monenue nuddyszuu.

3. HaGmronenue siBIeHUN, OOBICHSIOMIMXCS MPUTSIKEHHUEM WM OTTaJKHBa-
HUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. Orenka auameTpa aToMa METOAOM PsAOB (C MCMOJb30BaHHEM (poTorpa-
¢uit).

2. OnbIThl O HAOIOICHUIO TEILIOBOTO PACIIUPEHHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKCHHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuueckoe ABUKeHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE JIBUKeHUE. CKO-
pocThb. CpeHsisi CKOPOCTh TPU HEPABHOMEPHOM JIBMXKEHUU. Pacuér myTu u Bpeme-
HU JBUKCHHUS.

SIBnenne mHepuuu. 3aKOH MHEPIMU. B3anMoelicTBue Ten Kak MpUYMHA H3-
MEHEHUSI CKOPOCTH JABUXKEHHUS Tel. Macca kak Mepa uHepTHOCTH Tena. [IoTHOCTh
BelecTBa. CBA3b IIOTHOCTU € KOJMYECTBOM MOJIEKYJT B €IMHUIIE 00bEMA BEIIECT-
BA.

Cuila Kak XapakTepucThkKa B3auMozencTBus Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cui. Cuia TpEeHMS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6mronenne MexaHMuecKoro JIBH>KEHUS TeTa.

N3mepenne cKkopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.

HabGnronenue siBjeHUs] HHEPLIMH.

Hab6mronenune n3MeHeHust CKOPOCTH MPY B3aUMOJICUCTBUH TEIl.

CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TEI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.

1. OnpeneneHue CKOPOCTU PAaBHOMEPHOTO ABUKEHUS (IIapUKA B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBXKEHUS OpycKa WIHM IIapuka Io

HAaKJIOHHOM IJIOCKOCTH.

N3mepenue macchel Tena

N3mepenne oObema TBEPAOIo Tea

OnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

OnwIThI, AEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh pacTshKeHUs (aedopmariyn)

MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

7. OnpIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBXEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

AN ol o e
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Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHud. J[aBieHue rasa.
3aBUCUMOCTH JIaBJICHUs raza oT 00bEMa, TemiepaTypsl. [lepenaya naBnenus TBEp-
JObIMU TEJIaMH, KUAKOCTAMH U razamu. 3akoH llackans. [IlHeBmMaThueckue maiiu-
Hbl. 3aBUCHMOCTbH JABJICHUS JKHJKOCTH OT IIyOMHBI. ['mapocrarndeckuil mapa-
nokc. Coobmaromecst cocysl. [ uapaBiuyeckue MEXaHu3MBbl.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpuuMHBI CyIIeCTBOBaHHUS
BO3yIIHON 000siouku 3emiu. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue XKUOKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnapanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHMS ra3a OT TEMIIEPATypHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyeckuu mpecc.

[IposiBienue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00BbEMA MOTPYXKEHHOM YacTu Te-

J1a ¥ JIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

. YcnoBue IIaBaHus TeJl: TUIABAHUE WM NOTPYKEHHE TeJl B 3aBUCUMOCTH

OT COOTHOLIEHUS INIOTHOCTEN Teja U )KUAKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIe OT 00bEMa MOrpyKEHHOM B
KUJKOCTh YaCTH TEJIa.

2. OmnpeneneHue BBITAIKUBAIOIIEH CHIIBI, ACHCTBYIOLIEH HA TEIO, MOrpy-
KEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CHIIbI, ICUCTBYIOIIEH HA TEJO
B KUJIKOCTH, OT MACChI TEJIA.

4. OneITbl, IEMOHCTPUPYIOIINE 3aBUCHMOCTb BBITAIKMBAIOIIECH CHIIBI, JEH-
CTBYIOIICH Ha TEJO B XKHUIKOCTH, OT 00BhEMA MOTPYKEHHON B KUIKOCThH
YaCTH Te€Ja U OT IUNIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONpeese-
HHE €€ IPy30I0IbEMHOCTH.

AN
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Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MeXaHU3MBI: pbIvar, 0JOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHO-
Becusi phruara. I[lpumeHeHue mpaBmia paBHOBECHs pbhlyara K OJOKY. «3050TOe



npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.
Mexannueckasa s>Heprus. KuHertmueckasd u noreHuuanbHas sHeprus. [lpe-
BpaIllCHHE OJHOTO BUJAa MEXAHWYECKOW SHEPruu B JAPYro. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.
Hemoncmpauuu.
1. IIpumepsl NpOCTBIX MEXaHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Onpenenenue paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBJKCHHUM Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBaHue yCa0BUN PABHOBECHUS phIUara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUH.

8 KJIACC

Paznen 6. TenJioBble siBJIeHHS.

OCHOBHBIE TOJOXKEHUS MOJEKYJIIPHO-KHHETUYECKOM TEOPUH CTPOCHUS BE-
nectBa. Macca u pazMepbl aTOMOB M MOJIEKYJ. ONbIThI, NOATBEPKIAIOIINE OC-
HOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSTHUN BemiecTBa. Kpu-
ctauinueckue u amopdHbie Tena. OObICHEHUE CBOMCTB ra3oB, )KUIAKOCTENH U TBEP-
JIBIX TEJI Ha OCHOBE IOJIOKEHUM MOJICKYJISIPHO-KMHETHYECKOW Teopuu. CmaunBa-
HHE Y KalWJUISIPHBIC SIBJICHUS. TEMI0BO€ pACIIUPEHUE U CHKATHE.

Temnepartypa. CBs3b TeMIIEpaTyphbl CO CKOPOCTHIO TEIIJIOBOTO ABUKEHHUS Yac-
tull. Bayrpernss sHeprus. CrniocoObl M3MEHEHUS BHYTPEHHEH YHEPruu: TeruIole-
penadya u coBepiiieHrne paboThl. Buasl Termonepenadn: TEIIONPOBOJIHOCTh, KOH-
BEKIYSI, U3JTyUYCHUE.

KomanyecTBo TemaoTel. YAelbHash TEIMIOEMKOCTh BEIECTBA. 1emI000MeH U
TEITIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOoro Oamanca. IlnaBnenue u oTBep/eBa-
HUE KPHUCTAJUIMUYECKUX BEILECTB. YelbHas TersoTa IuiaBiaeHus. [lapoobpazosa-
HUe U KoHjeHcanus. Mcnapenue. Kunenue. Y aenpHas Teniora napooOpa3oBaHus.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO JAaBICHUS.

BnaxnHocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[TpuHumner padotsl TernoBeix ABurareneid KIIJ[ temmoBoro neurarens. Ter-
JIOBBIE JIBUTATEIIN U 3aLUATA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHS.

2. HaGmonenue nuddysun.

3. HaOmroneHue sIBJICHUI CMaYMBAHUS U KAWJUIAPHBIX SIBIICHUM.

4. HabmroaeHue TemIoBOro paciupeHust Tel.



5. W3meHeHue paBieHus ra3a npu U3MEHEHUU OOBbEMA W HArpPEBAHUM WUIU
OXJIQXKICHUU.

6. IIpaBuna uamMepeHus: TEMIIEPATYPHI.

7. Bunsl Temonepenayu.

8. OxutaxkaeHue npu CoBEpIICHUH padOTHl.

9. HarpeBanue npu coBepiieHUH paOOThl BHEITHUMU CUJIaMHU.

10. CpaBHEeHHE TEMIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaGnronenue KUNeHus.

12. HabntoaeHue nocTosHCTBA TEMIIEPATypPhl IIPH IJIABJICHUU.

13. Mopnenu TEeIIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

1. OnbIThl 10 OOHAPYKEHUIO JECHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

2. OmnpITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM MJIM caxapa.

3. OnbIThl MO HAOTIOJEHUIO TEIIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U

TBEPABIX TEII.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTD JIaBIICHUS BO3yXa OT €ro 00b-

€Ma 1 HarpeBaHMs WIN OXJIaXKICHUS.

6. IlpoBepka runoTes3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJKOCTH
B TEPMOMETPUUECKOM TPyOKE OT TeMIEPATyPhI.

7. HabOnronenve n3aMeHeHUs BHYTPEHHEH YHEPTUM Teja B pe3ysibTaTe TeIJo-
nepeaayu u paboThl BHEIIIHUX CHIL.

8. MHccnenoBanue siBIeHUs TEIJIO0OOMEHA MPU CMEIIMBAHUU XOJIOJHOM U Tro-
pAYEei BOJBI.

9. OmnpeneneHne KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpHU TEII000-
MEHE C HarpeThIM METAJUTUYECKUM ITUITUHIPOM.

10. Onpenenenue yaeapHONM TEMIIOEMKOCTH BEIIIECTBA.

11. UccnenoBanue npoiecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

13. Onpenenenue yieabHON TEIUIOTHI MIABJICHUS JIbJA.

i

Pazgen 7. JaekTpudecKkue 1 MarHUTHbIE SIBJICHUS.

Dnektpuzanus Teil. J[Ba poja sMeKTpuyYecKux 3apsaoB. BzaumoperncTBue 3a-
psKeHHBIX Tell. 3akoH KylioHa (3aBUCMMOCTB CHJIBI B3aMMOJICUCTBUS 3apsyKEHHbIX
TE€J OT BEJTMYUHBI 3apSJI0B U PACCTOSHUS MEXKY TE€JIaMu).

OnekTpuyeckoe nosie. HanpsxEéHHOCTh 3nekTprudeckoro nojs. [IpuHoun cy-
NEPHO3UIUU IEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YpPOBHE).

Hocutenu snekTpuyeckux 3apsiioB. DJIEMEHTapHbINA 3JIEKTPUYECKUN 3apsil.
Crpoenue atoma. I[IpoBOAHMKM M IHUAIEKTPUKH. 3aKOH COXPAHEHMsS DIEKTpHUE-
CKOT0 3apsija.

DONEeKTpUYECKUN TOK. YCIOBHS CYIIECTBOBAHUS 3JEKTPUUYECKOro Toka. Mc-
TOYHHMKH [TOCTOSIHHOTO TOKA. JIEMCTBUS 3JIEKTPUUYECKOTO TOKA (TEILUIOBOE, XUMUYE-
CKO€, MarHUTHOE). DNEKTPUYECKUI TOK B )KUIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuiia Toka. Diaekrpudyeckoe HarpspkeHue. ConpoTHB-
JIEHUE IPOBOJHUKA. Y IEIBbHOE CONPOTUBIIEHNE BellecTBa. 3akoH OMa il yyacTka
uenu. [TocienoBarenbHOe U NapajyIeIbHOE COEAMHEHUE IIPOBOJHUKOB.



PaGoTa u MOUIHOCTH AJNEKTpUUECKOro Toka. 3akoH Jxoyns—Jlenna. Diek-
TPUYECKHUE LIETIH U MOTPEOUTENN AIeKTpruueckoil sHeprun B ObiTy. KopoTkoe 3a-
MBIKaHUE.

[TocTrosiHHBIE MarHuThl. B3anMOJelCTBUE MOCTOSHHBIX MAarHUTOB. MarHut-
HO€E moje. MaraHutHoe noje 3eMiid U €ro 3HauyeHue sl KU3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE MOJIE IEKTPUUYECKOrO ToKa. [IpuMeHeHne 3JIeKTPOMarauToB
B T€XHUKe. J[elicTBME MAarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM. DJIEKTPOJIBHIa-
TE€JIb MMOCTOSIHHOTO TOKa. Vcronb30BaHue 3JEKTPOABUTATENEH B TEXHUYECKUX YCT-
POMCTBAaxX M HA TPAHCIIOPTE.

Oneitel @apanes. SABneHue 3meKTpoMarHuTHOW MHAYKUuU. [IpaBuno Jlenna.
Onextporenepatop. CrocoObl MOTYUYSHHs AIEKTPUIECKON SHEPTUU. DIIEKTPOCTAH-
[IMY Ha BO30OHOBJISIEMBIX HICTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa pona 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJACHCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DIEeKTpOCTaTHYECKAst HHAYKIHUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAT0B.

[IpOBOAHUKH U TUAIICKTPUKH.

MopenupoBaHUe CUIIOBBIX IUHUM AJIEKTPUUECKOTO MOJIS.

M cToYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

10. DyekTprUUeCcKUil TOK B JKUIKOCTH.

11. I'a30BBbIi1 pa3ps.

12. 3Mepenune CUIibl TOKa aMIIEPMETPOM.

13. M3MepeHue 3IeKTpUYECKOr0 HAPSIKEHUS BOJIBTMETPOM.

14. PeocTaT u Mara3uH CONpOTHUBIICHUI.

15. B3auMopeicTBrE NOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJIFOCOB MarHUTa.

17. MopaenvupoBaHue MarHUTHBIX TTOJICH MTOCTOSHHBIX MAarHUTOB.

18. OnbIT IpcTena.

19. MarauTHoe noJie ToKa. JIeKTPOMAarHur.

20. JleficTBME MAarHMTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

21. DnexTpoaBUTraTeIb NOCTOSIHHOTO TOKA.

22. UccnenoBaHue SIBICHUS JIEKTPOMAarHUTHOM MHIYKIIHH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTb HANpPABJIEHUS HUHAYKIMOHHOTO TOKA OT YCJIOBHM €ro BO3-
HUKHOBEHHS.

25. DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OmnbITel MO HAOMIOACHUIO AJCKTPU3ALNUUA TEN WHAYKIMEH W TPU COMPH-
KOCHOBEHUHU.

2. HUccnepoBaHue NEWCTBHS 3JIEKTPUUYECKOTO MOJS HA MPOBOJHUKU U JU-

AIEKTPUKHU.

COopka 1 mpoBepka paboThI MEKTPUIECKOM TIEMH TOCTOSHHOTO TOKA.

4. H3mepeHue u peryaupoBaHUE CHIIBI TOKA.

WXk wWD =
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N3mepeHne U peryJnpoBaHUe HANIPSKEHUS.

6. HccrnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

7. OnBbITBI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD JJIEKTPUUYECKOIO COIPOTHBIIE-
HUs TPOBOJHUKA OT €ro JJIMHBI, IUIOMAU MMONEPEYHOI0 CEYEHU U MaTe-
puana.

8. IIpoBepka mpaBwia CIOKEHUS HANPSDHKEHUW IIPHU IMMOCIECAOBATEIBHOM CO-
€IUHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Uil CWIBI TOKA MPU MAPAJLIEIBHOM COCIMHEHUU pe-
3UCTOPOB.

10. Onpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

11. Onpenenenne MONIHOCTH AJIEKTPUYECKOTO TOKA, BBIAECISEMOM Ha pe3u-
CTOpE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIErO YEpE3 JaMIOUKy, OT
HaIIpsDKEHUS Ha HEl.

13. Onpenenenne KIIJ[ narpeBarens.

14. UccnenoBanue MarHUTHOIO B3aUMOJCHCTBUS ITOCTOSIHHBIX MarHUTOB.

15. 3ydyeHne MarHuTHOTO MOJIi MOCTOSIHHBIX MarHUTOB NPU UX OObEIUHE-
HUU U PA3ICIICHNUH.

16. UccnenoBanue AeCTBUS IIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aMMOJICHCTBUS Ka-
TYIIKHA C TOKOM M MarHuTa OT CWJIBI TOKA U HAPABJIEHUS TOKA B KaTyLIKE.

18. M3y4yenune nencTBus MAarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue 1 uzydeHue padoThl A1EKTPOIBUTaATENS.

20. U3mepenne KII/L 351eKTpoABUTaTeIbHON YCTAHOBKH.

21. OnpITBI O HUCCIIEIOBAHUIO SIBJIEHUS JJIEKTPOMAarHUTHOM WHIYKLHH: HC-

CJIEIOBaHNE N3MEHEHUI 3HaYEHUs U HAIIPaBJICHUS UHAYKIIMOHHOIO TOKA.

9 KIIACC

Pa3pnen 8. Mexannueckue siBJIeHMS.

Mexanuueckoe aBmwxkeHue. MatepuanbHas Touka. Cuctema otcuéra. OTHO-
CUTEJIbHOCTh MEXaHWYECKOTO JBWKEHUA. PaBHOMEpHOE MPSAMOJIIMHEMHOE JBUMKE-
Hue. HepaBHOoMepHOEe mpsiMosinHEHOe ABMxkeHue. CpeaHsiss 1 MTHOBEHHasi CKO-
POCTBb TeJla TPU HEPABHOMEPHOM JIBHYKEHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoJiMHelHOe ABuxkeHue. CBoOOgHOE ma-
neaue. OneITel [ amuies.

PaBHOMepHOE nBUXKEHME MO OKpyXHOCTU. llepuon m yvacrora oOpaieHus.
JIunelHas u yrioBas CKOpOCTHU. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBoiii 3akoH Herotona. Bropon 3akon Herorona. Tpernit 3akon HeroToHa.
[TpuHIMD Cyneprno3uluu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHHUS, CUjla
TPEHUS NIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHHe CBOOOJHOrO ma-
nenus. [[Brxenue muanet Bokpyr Connua. IlepBas kocmuueckas ckopocts. Hee-
COMOCTB U IIEPETPY3KH.



PaBHOBecue marepuanbHON TOYKH. AOCOMIOTHO TBEpAOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTu.

Nmnynec Tena. 3mMeHenne umitynbca. MIynbe CHIIbl. 3aKOH COXpPaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckasi pabota U MOIIHOCTh. PaboTa cui TsKecTH, YIpyrocTH, Tpe-
Hus. CBs3b SHEPrUU U paboThl. [loTeHIMabHAS YHEPTUS TeNa, TOJIHIATOrO HaJl 1MO-
BEPXHOCTBHIO 3eMJIH. [loTeHnManbHas dHeprus cxarod npyxxuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPrUH. 3aKOH COXPAHEHHUS] MEXaHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1.

N

SNk W

8.

9.

10.
11.
12.
13.
14.
15.
16.

Habnrogenne MeXaHNn4ecKoro JIBMXKEHHS T€Jla OTHOCUTENIBHO Pa3HbIX TEJ
OTCU€TA.

CpaBHeHUME ITyTEH U TPACKTOPUI JBUKEHHS OJHOTO M TOTO K€ TeJla OTHO-
CUTEJIBHO Pa3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKkOB PaBHOYCKOPEHHOIO IBUIKCHUS.

Habmroienue nBu>KeHus Tea o OKPYKHOCTH.

Habmoienue MexaHM4eCKUX SIBJICHUM, MPOUCXOASIIUX B CUCTEME OTCUE-
Ta «Tenexka» 1mpu €€ paBHOMEPHOM M YCKOPEHHOM JABHKEHUM OTHOCH-
TEJIbHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHMS TeJla OT MAacChl Tejla U JEUCTBYIOIIEH HAa HETO
CUJIBL.

HabGnrogenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TET.

W3meHeHne Beca Tesa Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMItyabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJl.

CoxpaHeHHEe UMITyJIbCa PU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIIPYTroM B3aUMOIEHCTBUU.
HabmoieHue peakTUBHOTO ABH)KECHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOTHOM MaJCHUU.
CoxpaHeHHEe MEXaHWYECKOM HPHEPruu MpHU JABUKEHUH TEJA MO JIEUCTBU-
€M IIPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

1.

2.

KoHcTpynpoBanue Tpakra uisi pa3roHa M JaJdbHEWIIEro PaBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

OmnpeneneHue CpeHEM CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHXKCHUS
1IapyKa 10 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenue yCKOpeHUs Teja MpU PaBHOYCKOPEHHOM JIBHXKEHHH IO Ha-
KJIOHHOM INIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka THUIOTE3bI: €CIU MPU PABHOYCKOPEHHOM IBMKEHHHM 0€3 Ha-
YaJbHOW CKOPOCTU MYTHU OTHOCATCA KaK PsAJ HEYETHBIX YHCEI, TO COOT-
BETCTBYIOILLIME TPOMEKYTKH BPEMEHHU OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOP-
MaJbHOTO JABJICHHUS.
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10.

I1.

Onpenenenue korhuiieHTa TPEHUS CKOJIBKEHUSI.

Omnpenenenue KECTKOCTU TPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBMXKCHHH Teja
M0 TOPU30HTAILHON TTOBEPXHOCTH.

Omnpenenenue padOThl CUJIBI YIIPYTOCTU TIPH MOABEME Tpy3a C UCIOIb30-
BaHMEM HETIOJBUYKHOTO U MOJIBUIKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPaHECHUS SHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHBI.

KonebartenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKHU KOJeOaHUM: MEPUO/I,
4acToTa, aMIUINTyAa. MatemMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETHLHOM JIBHKEHHH.

3aryxaromue kojaebanus. BeinyxaeHHble koneOanus. Pezonanc. Mexanuue-
ckre BOJIHBI. CBOMCTBAa MEXaHUUYECKHUX BOJIH. [Ipo0sIbHBIE U TIOTIEpEYHBIE BOJIHBI.
JInvHa BOJIHBI M CKOPOCTB €€ pacnpocTpaHeHUs. MexaHn4ecKue BOIHBI B TBEPAOM
TeJe, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKoCTh 3Byka M BbIcoTa ToHa. OTpaxkeHue 3Byka. MH(ppa3Byk u

yIIBTPa3BYK.

Jlemoncmpayuu.

1. Habmtonenue xoneOaHuid TeN MOA NEUCTBHEM CHIIbI TSXKECTU U CHIIBI YII-
PYTOCTH.

2. HabGmtonenue koneOaHmii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaOmroaeHue BhIHYXACHHBIX KOJIEOAHUI U pe30HaHCA.

4. PacmpocTpaHeHne npoA0IbHBIX U MOTIEPEYHBIX BOJH (HA MOJEIHN).

5. HalxtoneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

1. Omnpenenenue 4yaCTOTHI U NEpUOJa KOeOaHUI MaTEMaTUYECKOTO MasiTHU-
Ka.

2. OmnpeneneHue 4acTOThl U Mepro/ia KoieOaHuil MPy>KUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH Tepro/Ia KojaeOaHid TOABEIICHHOTO K HUTH
rpy3a OT JUIMHbI HUTH.

4. MHccnenoBaHue 3aBUCMMOCTH Mepuoja KoieOaHuil mpyKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. TlpoBepka HE3aBUCHMOCTU TepuojAa KoJieOaHWM Ipy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Tpy3a.

6. OmnbBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH MEePHOJIa KOJICOaHUA TTPYKUH-
HOTO MasATHHKA OT MacChI Tpy3a U KECTKOCTH TPy KHHBI.

7. W3mepeHue ycKopeHusi CBOOOIHOTO NaJeHHUS.

Paszpnen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DONEeKTPOMarHUTHOE MOJe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPO-
MarHuTHBIX BOJH. [lIkana 351eKTpoMarHuTHBIX BOJIH. Mcrionb30oBaHue 3aeKTpomar-
HUTHBIX BOJIH JIJIs COTOBOM CBSI3H.



DnekTpoMaruuTHas npupoja cBeta. CkopocTh cBeTa. BonmHOBBIE CBOMCTBA

CBETa.
Jemoncmpayuu.
1. CgolicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimaul.

1.

M3yueHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOWIBHOTO
TenedoHa.

Pa3znea 11. CBeToBbI€ SIBJICHHS.

JlyueBas monens cera. Mcrounnku cBeta. [IpsiMonuHeitHoe pacnpocTpaHe-
Hue cBera. 3atMenust ConHua u JIynsl. Otpaxenue csera. [1nockoe 3epkano. 3a-
KOH OTpaX€HUs CBETA.

[Ipenomnenue cBera. 3aKoH npenomieHusa cBeta. [lonHoe BHyTpeHHee oTpa-
KeHue cBera. Mcrnosib30BaHME MOJIHOTO BHYTPEHHErO OTPAXKEHUSI B ONTUYECKHUX
CBETOBO/IAX.

Jlunza. Xox myuedt B muH3e. Ontuyeckas cuctema (poroanmnapara, MUKPOCKO-
na v Teneckomna. ['a3 kak ontuyeckas cucremMa. bim3opykocTh U 1alIbHO30PKOCTb.

Paznoxenue Oenoro ceta B crekTp. OnbiTel HpioToHa. CiokeHHE CIeK-
TpaJbHBIX IBETOB. [{ucnepcus cBera.

Hemoncmpauuu.
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[IpssMOTMHEWHOE pacIpOCTPAaHEHNE CBETA.

OtpaxkeHue cBera.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKui CBETOBO/I.

Xop ydei B coOuparoriei JInHse.

XoJ JIy4er B paCCEUBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JINH3.

[Tpuniun gevictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Monensb rnasa.
11. Pa3nosxenue 6eoro cBeTa B CIIEKT).
12. Tlonmyyenue Georo cBeTa Mpu CI0KEHUU CBETa Pa3HbIX IIBETOB.

Jlabopamopusie pabomel u onvimel.
1.

2.

b

.O\

~

HccnenoBanue 3aBHCUMOCTH yTJia OTPAXXCHHUS CBETOBOTO Jiyda OT yrJja
naJICHUS.

M3y4yeHne xapakTepUCTUK U300paKEeHUs ITPEeMETa B IUIOCKOM 3epKaJe.
HccnenoBanue 3aBUCUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yrJia
NaJIeHUs] Ha TPAHMIIE «BO3TyX—CTEKIIO».

[Tomyuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUSA M ONTHYECKON CHUJIBI COOMparomien
JMH3BL.

OMBITHI IO Pa3NIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OmBITEl IO BOCTIPUSTHIO IBETa MPEIMETOB NPU WX HAOIIOJICHHUU Yepe3
[[BETOBBIE (DPUIIHTPHI.



Pa3nen 12. KBanroBble IBJICHHS.

OmnbiTel Pezepdopna u nnanerapHas Mozaenb aroma. Mogens atroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a, O6eTta- U ramma-usnydeHus. CTpoeHne aTOMHOTO
anpa. HykionHas Mozaens aromHoOro siapa. M3oronsl. PaguoakTuBHbIe IpeBpalie-
Hus. [lepuon nostypacnazna aTOMHBIX SIED.

SAnepHble peakuuu. 3aKOHBI COXpPaHEHUS 3apsAJ0BOrO M MacCOBOIO YHUCEIN.
OHeprus cBA3M aTOMHBIX siaep. CBsi3b Macchl U 3HEpruu. Peakuuu cuHTe3a U Je-
nenus saep. Ucrounnku sHeprun CoaHua v 3BE37.

Snepnas sHepreTuka. /[eWcTBHA paaMOAKTUBHBIX M3JIyYEHUW Ha JKUBBIE Op-
TaHU3MBI.

Hemoncmpauuu.

CrexTpbl U3ITy4YEHHUSI U TTOTJIONICHHUS.

CreKTpbl pa3IMYHbIX ra30B.

CnekTp BoAopo/a.

Habmonenue TpekoB B kamepe Buiibcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUSHU.

Perucrpauus uznydeHus NpupoOIHbIX MUHEPAJIOB U IIPOIYKTOB.

ﬂaﬁopamopuue pabomul u onvimaol.

1. HaOntoneHue CrulOUIHBIX M JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPIMM YACTULBI 110 TOPMO3HOMY
nyTH (1o ¢potorpadusam).

3. H3MepeHue pau0aKTUBHOTO (poHA.

R

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIINK MOAYJh MpeIHA3HAYCH IJIST CUCTEMaTH3AIIH
1 00001IeHNs TTPEAMETHOTO COJIEPKAHUS U OMBITA JAEATEIHLHOCTH, TPUOOPETEHHO-
ro MpHU U3YYEHUHU BCETO Kypca GU3HKH, a TAKXKE JIJIsl TOATOTOBKH K OCHOBHOMY TO-
CYJlapCTBEHHOMY 9K3aMEHY MO0 (HU3MKE i1 0O0ydaromuxcsi, BBIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipu u3ydeHun JaHHOTO MOMAYJS PEATH3YIOTCS U CHCTEMATH3UPYIOTCS BHJIBI
JIESITEIBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHHs, (HOpMUPYETCsS €CTecT-
BEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HayYHBIX METOJIOB UCCIICIOBAHMUS SIBJICHUI
NPUPOABI W TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBSICHATH (PU3NUECKHE SBICHUS,
NPUMEHSS TIOYYCHHBIE 3HAHUS, peliaTh 3aJadd, B TOM YHCIIe KauyeCTBEHHBIC U
IKCIIEPUMEHTAIbHBIC.

[IpyHIMIIHATBEHO NEATEIBHOCTHBIA XapAaKTEP AAHHOTO pas3jielia peaiu3yercs
3a CYET TOTO, YTO OOYUAIOIIUECS BHITIOIHSIIOT 3aJaHus, B KOTOPBIX MM TIpeJiaracT-
csl:

- Ha OCHOBE TOJYYEHHBIX 3HAHUI pacno3HaBaTh U HAYYHO OOBIACHATH (pU3H-
YEeCKHUE SIBJICHUS B OKPYXKAIOIIeH NMPUpPOe U MOBCETHEBHOM JKU3HU;

- WCIIONB30BaTh HAYYHBIE METOJbI WCCIEAOBAHHS (PU3NUECKHUX SIBJICHUH, B
TOM YHCJIE JJII IPOBEPKHU THIOTE3 U MOTYISHUSI TEOPETUIECKUX BHIBOJIOB;

- OOBSICHATH HAYYHBIC OCHOBBI HAaM0OJIEE BAXKHBIX TOCTHXKCHUN COBPEMEHHBIX
TEXHOJIOTHI, HAIpUMeEp, MPAKTUUIECKOTO MCIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB



HHEPrUM Ha OCHOBE 3aKOHA IMPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacCTH:
1) maTpMoOTHYECKOr0 BOCTIMTAHUSA:
— MPOSIBJICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (Pu-
3UYECKOU HAYKU;
— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHYKEHHUSM POCCUNCKUX YUEHBIX--(U3UKOB,;
2) rpamJIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTUKEHUIN
busuKy;
— OCO3HAaHHUE BaXKHOCTHU MOPAJIBHO--3TUYECKUX MPUHIHUIIOB B JESITEIBHOCTH YUE-
HOTO;
3) 3cTeTH4eCKOTr0o BOCIIUTAHMS
— BOCHPUSITHE ICTETUYECKUX KAYECTB (PU3MYECKOM HAYKHU: €€ TapMOHMYHOIO TO-
CTPOEHMSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:
— OCO3HAHUE IEHHOCTU (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOILIECH KYIbTYPHI;
— pa3BUTHE HAyYHOH JFOOO3HATEIHHOCTHU, MHTEPECA K MCCIIECOBATEIHCKON Jesi-
TEJIBLHOCTH;
5) popMupoBaHUA KYJIbTYPbI 310POBbS M SIMOIUOHAJILHOTO 0JIArOMOJIYyYHS:
— OCO3HaHHE LIEHHOCTU 0e30IacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJIOTHU-
YECKOM MUpE, BaKHOCTH MPaBHJI O€30MacHOTO MOBEJEHUS Ha TPAHCIIOPTE, HA J10-
porax, ¢ dJEKTPUIECKUM U TEIUIOBBIM 000PYI0BAaHUEM B IOMAIITHUX yCIIOBUSX;
— c(hopMuUPOBaHHOCTH HAaBBIKA PEQIICKCUU, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY U
TaKOTO e MpaBa y APYyroro 4eioBeKa;
6) TPy10BOI0 BOCIIMTAHMS:
— aKTHMBHOE Y4YaCTHE B PEIICHUU MPAKTUYECKHUX 3aJlay (B paMKax ceMbH, 00pa3o-
BaTEJIbHOW OpraHu3aluu, ropojia, Kpasi) TEXHOJOTMYECKON U COI[MaIbHOM Hampas-
JIEHHOCTH, TPEOYIONTUX B TOM YHUCJIE U (PU3UUECKUX 3HAHUM;
— MHTEPEC K MPAKTUYECKOMY U3yUEHUIO Npodeccuid, CBSI3aHHBIX ¢ (PU3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS :

— OpHUEHTAIUs Ha TpUMEHEeHNne (PU3NYECKUX 3HAHUU JJIs pelieHus 3a1aq B ooac-
THU OKPYKAIOIIEN CPeAbl, IJIAHUPOBAHUS MMOCTYIKOB U OLIEHKU UX BO3MOKHBIX T0-
CJICICTBUH JJI1 OKPYXKAIOIIEH CPEIbI;



— OCO3HaHME TI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM U MyTel UxX pele-
HUS;

8) ajanTanuM K M3MEHAIOINMMCH YCJOBUSM COLMAJIbHON M NMPHUPOIHOM cpe-
AbI:

— MOTPEeOHOCTh BO B3aUMOJACHCTBUM MPU BBIMOJTHEHUN HCCIEAOBAHUN U MPOCKTOB
(pu3nyecKoil HallPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTUX;

— IIOBBIIICHHE YPOBHS CBOEW KOMIIETEHTHOCTH Y€pe3 IPAKTUYECKYIO HCSATENb-
HOCTb;

— NoTpeOHOCTh B (JOPMUPOBAHMU HOBBIX 3HAHUI, B TOM 4ucie (HOpMyIHpPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUZNYECKUX OOBEKTAX U SBIICHUSX;

— OCO3HaHHE Je(PUIUTOB COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH B 00jacTu
bu3uKy;

— IJIAHUPOBAHKME CBOETO Pa3BUTHUS B IPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUM;

— CTpEeMJICHHE aHAJIW3UPOBATh U BBIBISITH B3aMMOCBSI3U NPUPOAbI, 00ILECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

— OLICHKA CBOUX JEHUCTBUM C YUYETOM BIIMSHUSA HA OKPYXAIOLIYIO CPENY, BO3MOXK-
HBIX IJ100aIbHBIX TOCIEACTBHIM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHHS IPOrpaMmbl 10 (H3MKe Ha YpOBHE OCHOBHOTO 0011Ie-
ro o0Opa3oBanus y oOyuarorierocsi OynyT copMupoBaHbl MeTanpeaIMeTHbIe pe-
3yJbTAThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIBHBIC yUeOHBIC JCHCTBUS,
KOMMYHUKATHBHBIC YHUBEpCAJIbHBIC YUCOHBIC ICHCTBHUS, PETYJSITUBHBIC YHUBEP-
cajbHbIE yueOHbIE JEHCTBUS.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble JJornueckue aAelcTBUA:

 BBISIBJIAITH U XapaKTePHU30BaTh CYIICCTBEHHBIC NMPH3HAKHM OOBEKTOB (sBIIC-
HU);

e YCTAHABJIMBATh CYIICCTBCHHBI TPU3HAK KIacCU(PUKAIIMH, OCHOBAHHS IS
00001IIeHNs U CPAaBHEHUSI,

e BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOJIOCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHUSIM;

e BBISIBJISITH TIPUUMHHO--CIICJICTBEHHBIE CBSI3HM MPU W3YYEHUN (DU3UIECKUX SIB-
JICHUHW W TIPOIIECCOB, JENaTh BBIBOJIBI C MCIOJIB30BAHUEM JICITYKTUBHBIX U
WHYKTUBHBIX yMO3aKJIIOYEHUHN, BBIIBUTATh TUIOTE3bI O B3aUMOCBS3SIX
(bU3HYECKUX BEJIUYUH;

e CAMOCTOSITEILHO BBIOMpPATh CIIOCO0 pelieHusl yaeOHOU (U3MUecKor 3aaauu
(cpaBHEHHE HECKOJBKMX BapUAHTOB peELIEHUs, BbIOOp Haubosee Moaxo-
JSIIETO € YYETOM CaMOCTOSATENIBHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
e ICTIOJIB30BATh BOMPOCHI KaK UCCIIEN0BATENHCKUI HHCTPYMEHT TTO3HAHUS;



e IPOBOJIMTH [0 CAMOCTOATENBHO COCTAaBJIEHHOMY ILIAHY OIIBIT, HECIOKHBIN
bu3NYecKuil HKCIIEPUMEHT, HEOOJIbIIOE HCCIeI0BaHuEe (PU3NYECKOTO SB-
JICHUS;

e OLICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTHh MH(POPMAIIMIO, MOTYYECH-
HYIO B XO/I€ UCCJIEIOBAHMSI WJIU SKCTIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOILIECHUSI U BBIBOJBI MO pe3yjbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIIEIOBAHUS;

« IPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PUINUYECKUX MpOIleC-
COB, & TAKXX€E BBIJBUTATh MPEANOJIOKEHUS 00 X PAa3BUTHUHU B HOBBIX YCIIO-
BUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

o IPUMEHSTH PA3INYHBIC METOJbI, NHCTPYMEHTHI U 3alpoChl NPU TMOUCKE U
oTOope MHPOPMALIMK WK JAHHBIX C YYETOM NPEJIOKEHHON yueOHOl (u-
3UYECKOM 3a7a4H;

e AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHGPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTaBICHUS;

e CAMOCTOSITEILHO BBIOMPATh ONTHUMAJIbHYIO (pOpMYy TpeacTaBlieHUs UHPOP-
Mallid W WUIIOCTPUPOBATh pEIlaeMble 3aJaud HECIIOKHBIMU CXEMaMH,
JUarpaMMamu, UHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

e B X0JI¢ 00CYXJIeHUsI yUeOHOro MaTepuasa, pe3yJbTaToB J1abOpaTOPHBIX pa-
00T M MPOEKTOB 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXIAE€MOUN TEMbI U
BBICKA3bIBaTh HMJCH, HALIEJICHHbIE HAa PELIEHUE 3a/Jayd U TOJJEpKaHHEe
01aroKeIaTeaIbHOCTH OOIICHUS;

e COMOCTABJIATh CBOU CYXICHUS C CYKICHUSMU JAPYTUX YYACTHUKOB JHAJIOTA,
OoOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIIHUI;

e BBIPAXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

o MyOJIMYHO TPEACTABIATh PE3YJIbTAThl BBHIMOJHEHHOTO (M3HUYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

e IOHUMATh W HMCIIOJH30BATh MPEUMYIIIECTBA KOMAaHIHON ¥ WHANBUAYAJIbHON
paboThI MPU PEIICHUH KOHKPETHOU (PU3NYECKOl TIPOOIEMBI;

e PUHUMATH IIEJIM COBMECTHOU ESITEIIbHOCTH, OPTAaHU30BBIBATH JICUCTBUS T10
e€ TOCTHKEHHUIO: paclpeesiaTh POu, 00CYKAaTh MPOLECCHl U Pe3yJIbTa-
Thl COBMECTHOU pabOThl, 00001IaTh MHEHUSI HECKOJIBKHUX JIIOJIEH;

e BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIpPABIICHUIO U KOOPAUHUPYS CBOM JCUCTBUS C IPYTMMH YJI€Ha-
MU KOMaH/IbI;

e OLICHMBATh KayeCTBO CBOETr0 BKJAaJa B OOIIMI MPOIYKT MO KPUTEPHSM, Ca-
MOCTOSITENIbHO COPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanms:
e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYaUsX, TPEOYIOMIMX AJIs
perieHusi GU3NIECKUX 3HAHWM;



e ODUEHTHUPOBATHCS B PA3TUYHBIX MOAXOJAX MPUHATUS PEIICHUN (MHAUBUIY-
aNbHOE, MPUHATHE PEIICHUS B TPYyIIe, IPUHATHE PEUISHUN TPy );

e CAMOCTOSITEILHO COCTABJIATh AJITOPUTM peEIIeHUs (PU3NUecKol 3a1auu WM
IJIaHa HMCCJIEOBAaHUS C Y4ETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MPEIJIaraéMble BApUaHThl PEIICHHUI;

e JICNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

e 1aBATh AJICKBATHYIO OLICHKY CUTYAIlMH U MPeAiaraTh IJIaH €€ N3MECHECHUS,

e OOBACHATh MPUYUHBI TOCTUKEHUS (HEJOCTHXKEHUSI) PE3yJbTAaTOB ACSATEIb-
HOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OMBITY;

e BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YUCJIE B XOJ1 BHIIOJHEHUS (u-
3UYECKOI0 MCCJIEI0BaHUS WM IIPOCKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIMXCS CUTYallMM, yCTAHOBJIECHHBIX OIIMOOK, BO3HUKIIINX TPYIHO-
CTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA €T U YCIOBUSIM;

e CTAaBUTh Cc€0s Ha MECTO JIPYTOro 4ejIoBeKa B XOJI€ Copa WM JIUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHUS U JIOTUKY APYTOro;

e IPU3HABATh CBOE MPABO Ha OIMMOKY MPH pelieHny GU3NISCKUX 3a7a4 UiId B
YTBEPXKJICHUSIX HA HAYYHBIC TEMBI U TAKOE K€ IMPABO JIPYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K xonIty oOyuenus B 7 kjacce rnpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

e ICTIOJIL30BATh TTOHATHS: (PU3HUECKUE U XUMUUYCCKHE SBJICHUS, HAOIOICHHE,
OKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (PU3UYCCKUX BEITUYHH, aTOM,
MOJIEKyJla, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE, KUAKOE, Ta3000-
pa3HoOE), MEXaHWYECKOEe JBMKEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, Mpsi-
MOJIMHEWHOE), TPACKTOPHS, paBHOACHCTBYIOMAs cwia, aeopmanus (yr-
pyras, macTu4eckasi), HeBeCOMOCTb, COOOIIAIOIINECS COCY/IbL;

e paznuuaTh sBiCHUS (AUQQdy3usi, TEIUIOBOE NBIKCHHE YAaCTHIl BEIIECTBA,
pPaBHOMEPHOE JBIKEHWE, HEPABHOMEPHOE JBUKCHHUE, MHEPIIUS, B3aUMO-
JIEUCTBUE TEJ, PAaBHOBECHE TBEPIBIX TEJI C 3aKPETUIEHHON OChIO BpaIlleHUS,
nepeaada JaBieHUS TBEPABIMH TEJlaMU, XUIAKOCTIMU W Ta3aMH, aTMO-
chepHoe aBiieHne, TUTaBaHUE TeJ, MPEBPAIICHUS MEXaHNYECKOW SHEPTHH )
M0 OMHCAHHWIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, IEMOHCT-
PUPYIOIINX JaHHOE (PU3NYECKOE ABJICHUE;

e PACITO3HABATh MPOSBICHUE WU3YYCHHBIX (M3MUYCCKUX SBICHHHA B OKPY)KaIO-
IeM MHpE, B TOM 4Yuciie PU3NYECKHe SBJICHUS B IPUPOJE: PUMEPHI JIBU-
YKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B JKMBOW U HEXKMBOU MPUPOJE, NEHUCT-
BUE€ CHUJIbI TPEHUSI B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(epHOTo JaBie-
HUS Ha KUBOM OpraHu3M, IUIaBaHUE PbIO, pblYard B TEJ€ YeloBeKa, MpH
ATOM TEPEBOJUTH MPAKTUYECKYIO 33/7a4y B YUEOHYIO, BBIICIATH CYIIECT-
BEHHBIE CBOMCTBA (MPU3HAKN) (PU3NYECKUX SIBIICHUMH;



¢ ONIUCHIBATh HU3YYCHHBIE CBOICTBA TeNl U (DU3MUECKHE SIBICHUS, HCIOIB3YS
¢u3znueckue BEIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BPEM,
IIyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CUJa YNPYTOCTH, CHJIA TSKECTHU, BEC
TeNa, CUjla TPEHHUs, aBiIeHUe (TBEPAOrOo Tema, )KUIKOCTH, Ia3a), BHITAIKHU-
Balolllasl CWJIa, MeXaHW4yeckass paboTa, MOLIHOCTb, IUIEYO CUJIbI, MOMEHT
CWIbI, KO3()PUIMEHT MOJIE3HOTO JAEHCTBUSI MEXaHU3MOB, KUHETUYECKas U
NOTEHLUAIbHASI JHEPTUsL), [IPU ONHUCAHUU MIPABUWIBHO TPAKTOBAThH (pu3nye-
CKHI CMBICII HCIIOJB3YEMBIX BEJIMYHH, UX 0003HAYEHUS U €AUHULBI (PU3H-
YECKUX BEJIWYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (uznye-
CKYI0 BEJIMYUHY C JIPYTUMHU BEIUYHUHAMH, CTPOUTH rpadUKy M3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

e XapaKTEepU30BaTh CBOMCTBA TeN, (PU3MUECKHUE SBJICHUS U IPOLECCHI, UCIIOJIb-
3ys MpaBWiIa CIOKEHUs CUJ (BAOJb OJAHOM MpsAMOi), 3aKkoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, paBUJIo paBHOBECHs pbruara (0J10Ka), «30J10-
TOE IIPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH, IIPU
3TOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3allUCBhIBaTh €ro MaTe-
MaTHUYECKOE BBIPAKEHUE;

 00BSCHATH (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyalud NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIAB-
JSITh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHUE U3 1-2 noru-
YECKUX I1aroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX SIBJIC-
HUM, GPU3HYECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

e pelIaTh pacy€THbIE 3a1a4u B 1—2 NeHCTBUS, UCTIOIb3YS 3aKOHBI U OPMYIIbL,
CBs3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a7a-
YH 3alHUCHIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NYECKHE BEIMYUHBI B
(GbopMysbl U MPOBOAUTH PAcUEThl, HAXOJUTH CIIPABOYHBIE JIAHHBIE, HEOO-
XOJIMMBIE NIl PELICHUs 3a]1a4, OLUEHUBATh PEATMCTHYHOCTH MOJTYyYEHHON
(bU3UYECKON BEITMYMHBL;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUINTh MPU MOMOIIU (Pu3nye-
CKHUX METOJIOB, B ONMCAHUM HMCCIIEAOBAHUS BBIACIATH IIPOBEPSIEMOE MPE-
NOJIOKEHHUE (TUIOTE3Y), pa3audyaTh U HHTEPIPETUPOBATH MOJYYEHHBIN pe-
3yJbTaT, HAXOAUTh OIIMOKHA B XOJIE€ OMbITA, JENaTh BBIBOJBI 1O €ro pe-
3yJabTaTam;

e IPOBOJIMTH OMBITHI IO HAOJIOICHUIO (PU3NUECKUX SIBICHUN WU (PU3NYECKHUX
CBOMCTB Tes: (hOpPMYJIUPOBATH MPOBEPSIEMbIC MPEAMNOI0KEHUS, COOUPaTh
YCTaHOBKY U3 MPEJJIO)KEHHOT0 000pYyI0BaHMUsI, 3aMMChIBATh XOJ OIbITa U
bopMyIUpPOBaThH BHIBOIHI,

e BBITIOJIHSATH NIPSIMbIE U3MEPEHUS PaCCTOSHUS, BPDEMEHHU, MAcChl TeJa, 00bEMa,
CWIbl U TEMIEPATYPBI C UCIOJIb30BAHUEM AHAJIOTOBBIX U LIUPPOBBIX MPH-
OOpOB, 3aMUCHIBATh MOKa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHON abCONIOT-
HOM IOTPEIIHOCTH U3MEPEHNN;

* IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaB-
HOMEPHO JIBHXKYLIETOCs Tejla OT BPEMEHMU JBHUKEHUS TeNla, CHIIbI TPEHUS
CKOJIbXKEHUS OT Beca Tela, KauecTBa 00pabOTKM MOBEPXHOCTEH TeN U He-



3aBUCUMOCTH CHJIbI TPEHHUS OT TUIOIIAJA COMPUKOCHOBEHMSI TEJ, CHIIBI YII-
PYTOCTH OT YJUIMHCHUS TPYKUHBI, BBITAJKUBAIOINIEH CUIIBI OT 00BEMA IMo-
Tpy’KEHHOM YacTH Tella M OT TUIOTHOCTH KUIKOCTH, €€ HE3aBHCUMOCTH OT
IUIOTHOCTH TeJa, OT TJIIyOMHBI, HA KOTOPYIO TOTPY)KEHO TEJO, YCIOBUH
TUTABaHMsSI TEJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
TUTAHUPOBAHUH YYEOHOTO HCCIIeOBaHUs, COOMpaTh YCTAHOBKY W BBITIOJI-
HSTh M3MEPEHUs, CIeAys MPEUI0KCHHOMY TIIaHy, (PHUKCUPOBATH Pe3yilb-
TaThl TOJYYCHHOW 3aBHUCUMOCTH (M3MYECKUX BEIUYMH B BUJE TMPEIJIO-
YKEHHBIX TaOJUI U TPapUKOB, JeiaTh BBHIBOABI 110 PE3yIbTaTaM HCCIEIO-
BaHUS;

o IPOBOINTH KOCBEHHBIE U3MEPECHHS (DU3UICCKUX BETUIMH (TUIOTHOCTH BEIIle-
CTBa JKUIKOCTH M TBEPAOTO Tella, CHJAa TPEHUS CKOJBKCHHS, JTABICHHC
BO3MIyXa, BRITAJIKMBAIONIAS CHJIA, JCHCTBYIOIIAS HA MOTPYXKEHHOE B JKU/I-
KOCTh TeJIO, KOA(P(GUIUEHT MOJIE3HOTO JIEUCTBUSI MPOCTHIX MEXAHU3MOB),
cienysl IPeIoKeHHOW WHCTPYKIIMU: TPU BBITIOJIHEHUH U3MEPEHHUI cOOu-
paTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCISATH 3HAYECHUE HCKOMOM
BEJIMYMHBI,

e COOJTIONATH TpaBUJIa TEXHUKU OE30MaCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
o0opy1I0BaHUEM;

e YKa3bIBaTh MPUHITUIIBI ACHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BE-
CBI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECs COCY/IbI, OapOMETp, phIvar,
MTOIBMKHBINA 1 HETIOABYKHBINA 010K, HAKIIOHHAS TJTIOCKOCTH;

e XapaKTEePU30BaTh MPUHIINIBI JICHCTBUS W3yYEHHBIX TPUOOPOB M TEXHUYE-
CKHUX YCTPOMCTB C OMOpPOH Ha WX OMUCAaHUS (B TOM YHCIIE: TIOIITUITHUKH,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUNA TPECC, MAHOMETpP, BHICOTO-
Mep, MOPIIHEBON HACOC, apeoMeTp), UCIOIb3Yys 3HaHUSI O CBOWMCTBax (hu-
3MYECKHUX SIBICHUW M HEOOXOAUMbIe (PU3MUECKHUE 3aKOHBI M 3aKOHOMEPHO-
CTH,

o IPUBOJIUTH MTPUMEPHI (HAXOIUTh HH(POPMAIIHIO O TPUMEPAX ) MPAKTUIECKOTO
WCITIOJIB30BaHUS (PU3NUECKHUX 3HAHUN B TTOBCEIHEBHOM KU3HU /IS 0OecIie-
yeHusi 0€30IMacCHOCTH TIpU OOpalieHuu ¢ MpudopaMu M TEXHHUYECKUMU
YCTPONCTBAMH, COXPAHECHHS 3JI0POBbSI U COOJIIOCHUS] HOPM DKOJOTHUYE-
CKOT'O MOBEAECHUS B OKPYXKAIOLIEH Cpee;

e OCYIIIECTBJIATh OTOOP UCTOYHUKOB MH(POpMaIuu B IHTEpHETE B COOTBETCT-
BHH C 33JJaHHBIM TTIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMECIONITUXCSI 3HAHUHA |
nyTéM CpPaBHCHMS Pa3IMYHBIX WCTOYHHKOB BBIICISATH WH(MOPMAIUIO, KO-
TOpast SIBJISCTCS IPOTUBOPCUUBON MITH MOXKET OBITh HEJIOCTOBEPHOM;

¢ ICTIOJIb30BATh TPU BBITIOJIHCHUH YYCOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3HYECKOTO COJEp)KaHUs, CIIPAaBOYHBIE MaTepUalbl, pecyp-
cel cet MHTEpHET, BIajeTh NMpuéMaMy KOHCTIEKTUPOBAHUS TEKCTA, Tpe-
oOpa3oBaHus UHOOPMALIUU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KPATKUE MMUCHbMEHHBIC U YCTHBIE COOOIICHUS HA OC-
HOBE 2—3 HMCTOYHMKOB WH(MOpPMAIMU (PU3NUECKOTO COACPIKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yibTaTaxX MPOEKTOB
WM YYeOHBIX MCCIIEOBAaHUH, P ITOM T'PaMOTHO HCIIOJIh30BaTh U3YUYCH-



HBI MOHATUHHBIM anmapar Kypca (U3UKH, COMPOBOXKAATh BHICTYIICHUE
MIPE3CHTAIUEN;

e IPY BBINOJTHEHUHN y4E€OHBIX MPOEKTOB U MCCIIEOBAHUN pacipenessiTh 00s-
3aHHOCTH B IPYNIIE B COOTBETCTBHUU C ITOCTABJICHHBIMH 3a/1a4aMH, CJICIUTh
3a BBIMOJHEHUEM IUJIaHA JCHCTBUM, aJeKBaTHO OIEHUWBATh COOCTBEHHBIN
BKJIaJ] B JIEATEIIBHOCTb IPYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aWMO-
JEWCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoH1y 00yueHus B 8 KJ1acce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e ICMOJB30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amop(HbI€ Tela, HaChIICHHBI U HEHACBIILIEHHBIHN Map, BIaXKHOCTh BO311Y-
Xa, TeMIlepaTypa, BHYTPEHHS SHEPTUsl, TEIJIOBOUM ABUTATEIb, JIEMEHTAp-
HBII JIEKTPUYECKHUN 3apsif, JIEKTPHUUECKOE M0JI€, TPOBOJAHUKUA U JUAJICK-
TPUKH, HOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

e pa3/IMYaTh SBJICHUS (TEIJIOBOE PACIIMPEHUE U CKATHUE, TEIUIonepeaayda, Ter-
JIOBOE pPAaBHOBECHE, CMAYMBAHUE, KAMWUIAPHBIC SIBJICHUS, HCIIAPEHHE,
KOHJICHCAIUsl, IUIABJIEHWE, KpUCTaJUIM3alus (OTBEpAEeBaHUE), KUIICHHE,
Terionepeaaya (TerIonpoBOIHOCTh, KOHBEKIIHS, U3ITYyYCHHUE), DIEKTPHU3a-
1Ys TeJ, B3aUMOJICUCTBUE 3apsI0B, NEUCTBUSA AIEKTPUUECKOTO TOKA, KO-
pPOTKOE 3aMbIKaHHE, B3aUMOJICWCTBHE MarHUTOB, JEHCTBUE MAarHUTHOTO
NOJIsI Ha TPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs WHIYKIHUSA) MO OMUCa-
HUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX
JAHHOE (PU3UYECKOE SIBJICHUE;

e PaCIlO3HaBaTh MPOSIBJIECHUE U3YUYEHHBIX (DU3MUYECKUX SIBJICHHUI B OKpYXKaro-
IEM MHUpE, B TOM 4Hciie (pU3ndecKre IBICHHS B IPUPOJE: TOBEPXHOCTHOE
HATSDKCHUE U KalWUISPHBIE SIBJICHUS B MPUPOJAE, KPUCTAILIBI B IPUPOJIE,
uznyyenue ColHIa, 3aMep3aHue BoJOEMOB, MOPCKUE Opu3bl, 00Opa3zoBaHUe
pOCHI, TYMaHa, WHEs, CHEra, DJICKTPUUYECKUE SBJICHHS B aTMocdepe, dJIeK-
TPUYECTBO JKUBBIX OPTraHU3MOB, MATHUTHOE TI0JIe 3eMJIH, Ipeiid MOITOCOB,
POJIb MAarHUTHOTO TIOJIST AJIsI )KM3HU Ha 3eMIie, MOJISIPHOE CUSTHUE, TIPU 3TOM
MEePEBOUTH MPAKTUYECKYIO 3a71a4y B YU4EOHYIO, BBIJCISTH CYIIICCTBEHHBIC
cBOICTBA (TIpU3HAKK) (DU3UIECKUX SBJICHUM;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIOJb3YS
dbuznyecKkre BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSSI IHEPTUsI, KOJTUIECTBO
TEIJIOTHI, YJeIbHasl TEIJIOEMKOCTh BEUIECTBA, yJeIbHasl TEIJIOTa IJIaBJie-
HUs, yJAeNIbHAas TemioTa mapooOpa3oBaHUs, yJeldbHas TEIUIOTa CropaHus
TOIUIMBA, KO3(PPUIUEHT MOJE3HOrO ACHCTBUS TEMJIOBOM MAaIIMHBI, OTHO-
CUTEJIbHAS BJIAXKHOCTh BO3/yXa, JJIEKTPUUECKUW 3apsll, CUjia TOKA, DJIEK-
TPUYECKOE HAIPSKEHUE, CONMPOTUBIICHUE MPOBOJHHKA, YAEIBHOE COMPO-
TUBJICHHE BEILECTBA, pabOoTa W MOIIHOCTb 3JEKTPUUECKOTO TOKa), MpH
OTMCAHWH TIPABUIILHO TPAKTOBATH (PU3MUECKHUI CMBICI UCIIOJIb3yEeMbIX Be-
JUYWH, 0003HAYCHUS W CAWHUIIBI (PU3UYECKUX BEIIMYWH, HAXOAUTH (Pop-
MYJIbI, CBSI3BIBAIONINE JAaHHYIO (PU3MUYECKYI0 BEIUYUHY C JPYTUMH BEJU-



YUHAMH, CTPOUTH TpapuKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIH-
YUH;

e XapaKTEepPU30BaTh CBOMCTBA TeN, GU3MUECKUE SIBJICHUS U MPOLECCHI, UCTIOb-
3ysl OCHOBHBIE TTOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEIIECTBA, MPHUHIIMI CYNEPHO3UIMU TMOJeil (Ha KauyeCTBEHHOM YPOBHE),
3aKOH COXpaHEHUs 3apsAa, 3akoH OMa JiJ1sl yyacTka UemH, 3aKoH JKoymnsa—
JleHna, 3aK0H COXpaHEHUs! SHEPTHUH, MIPU 3TOM JIaBaTh CIIOBECHYIO (POpPMY-
JIMPOBKY 3aKOHA U 3alIMChIBATh €70 MaTEMATUYECKOE BBIPAKECHHUE;

¢ 00BSCHATH (PU3UUECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEK-
CT€ CHUTyallM IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH INPH-
YUHHOCJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKHX IIa-
TOB C ONMOPOW Ha 1—2 M3y4YEHHBIX CBOWCTBA (PM3MUYECKUX SIBICHHM, QU3H-
YECKHUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pelIaTh pacu€THbIC 3a1a4u B 2—3 AEUCTBUS, UCIIOJIb3YS 3aKOHBI U (OPMYIIbI,
CBsI3bIBaIOLME (pU3MUECKHE BEIMUMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 3a/a-
YH 3alMCBIBAaTh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK JAaHHBIX I pe-
IICHUS 3a/1a4M, BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE I €€ pe-
IICHUS, IPOBOJUTH PACUETHl U CPABHUBAThH MOJTYYEHHOE 3HaueHue (usu-
YECKOW BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEUINTh IPU MOMOIIU (Pu3nye-
CKMX METOJOB, HCIOJIb3ys ONMCAHUE UCCIEA0BAHMs, BBIAEIATh IPOBEPsiE-
MO€ TMPEIOI0KEHUE, OLIEHUBATh MPABUIBHOCTH MOPSAAKA TPOBEAECHUS UC-
CJIeJOBaHUs, IE€JIaTh BBIBOJIBI;

e IPOBOJIMTH OMBITHI IO HAOJIIOACHHUIO (PU3NUECKUX SBJICHUNA WM (PU3NYECKHUX
CBOMCTB TeJ (KanWUISIpHbIE SBJICHUS, 3aBUCUMOCTD JABJICHHS BO3AyXa OT
ero o0bEma, TeMIepaTypbl, CKOPOCTH IIPOLIECCa OCTHIBAHMS U HAIPEBAHUS
OpU U3IYYEHUHM OT I[BeTa W3Jydaroled (IOorjiouaromiei) moBepXHOCTH,
CKOPOCTb UCIIAPEHUS BOJBI OT TEMIEPATYPhl )KUIKOCTU U ILIOIIAAH €€ I0-
BEPXHOCTH, JJIEKTpU3ALMA TE€JI U B3aUMOICHUCTBHUE IJIEKTPUUYECKUX 3apsi-
JI0B, B3aMMOJICHCTBUE MTOCTOSHHBIX MarHWTOB, BU3yajlu3alys MarHUTHBIX
II0JIEN ITOCTOSTHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO I0JIS HA IPOBOIHUK
C TOKOM, CBOMCTBA JJIEKTPOMATrHUTA, CBOMCTBA DJIEKTPOJIBUIATEIS MOCTO-
SHHOTO TOKa): (hOpMyJIMPOBATh MPOBEPSEMBIC MPEANIONIOKEHHSI, COOUPaTh
YCTaHOBKY M3 MPEJJIO)KEHHOT0 000pYJOBaHUs, OMUCHIBATH XOJ OMbITA U
bopMyIUpOBaThH BHIBOJIHI,

e BBITIOJIHATH NPAMbBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEILHON BIaKHOCTU
BO3/1yXa, CWJIbl TOKA, HAINPSIKEHHUS C MCHOJb30BAHUEM AHAJIOTOBBIX IMPH-
OOpOB M JaTYUKOB (PU3MYECKUX BEJIMYMH, CPABHUBATh PE3yJIbTATHI U3MeE-
peHuit ¢ yd€ToM 3a1aHHOM aOCOOTHOM MOTPEITHOCTH;

* IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIPYroi C HCIOJb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCHUMOCTH CONPOTHUB-
JIEHWsI TPOBOJHHUKA OT €ro JUIMHBI, IUIOIIAJN IIONEPEYHOI0 CEYECHUS U
YAEIBHOTO CONPOTHUBIICHHS BEIIECTBA NMPOBOJHUKA, CUJIbI TOKA, HIYLIETO
yepes NPOBOJHMK, OT HAIIPSHKEHHsI Ha IPOBOJIHUKE, UCCIEA0BAHNE TIOCIIE-
JIOBATEJIbHOTO W MApaJUIEIbHOIO COECIUHEHUN NPOBOJHUKOB): IIAHUPO-



BaTh MCCJIEIOBaHNE, COOMpATh YCTAHOBKY M BBINOJHATH U3MEPEHUs, Clie-
Iy TPEeNoKEHHOMY IUIaHy, (PMKCUpPOBAaTh PE3YJIbTAThl MOJYyYEHHOH 3a-
BHUCHUMOCTH B BHJI€ TaOIMIl U rpauKoB, J€yaTh BBIBOJBI 10 pe3ysbTaTaM
UCCIIEJOBaHMUSI;

* IPOBOJUTH KOCBEHHBIE U3MEPEHUSI (PU3NYECKUX BEIUUMH (YyIeJIbHAs TEIUIO-
€MKOCTb BEILIECTBA, COMPOTHUBIIEHUE NPOBOJHKKA, paboTa M MOIIHOCTH
AJIEKTPUYECKOTO TOKA): TUIAaHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEH-
TaJbHYIO YCTAHOBKY, CIEAys MPEIOKEHHON MHCTPYKIMH, U BBIYUCIATDH
3Ha4YCHHUE BENYHHBI;

e COOJTIO/IATh TIpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPHUHIIMIBI JCHCTBUS H3YyYECHHBIX MPUOOPOB M TEXHUYE-
CKHUX YCTPOMCTB C ONOPOM Ha MX OMHMCaHHs (B TOM YHUCIE: CUCTEMA OTO-
IUICHUS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMmIepMETp, BOJIBTMETP,
CUETUYMK DJIEKTPUUYECKON IHEPTUH, DJIEKTPOOCBETUTENbHbIE PUOOPHI, Ha-
rpeBaTeibHbIE 3JIEKTPONPUOOPHI (IPUMEPBI), IIEKTPUUYECKUE MPENoXpa-
HUTEJIU, 3JIEKTPOMArHUT, JIEKTPOIBUTaTENlb TOCTOSHHOTO TOKA), UCIIOJIb-
3ysl 3HaHUS O CBOMCTBaX (pU3MUECKUX SBICHUM M HEoOXonumble (uznye-
CKHE€ 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCThIE TEXHUUECKHUE YCTPONUCTBA U U3MEPUTENbHbBIE TPUOO-
pBl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CroOpaHws,
AJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI JIEKTPUUYECKUX LENeH C MOo-
CJIEIOBAaTEIbHBIM W MapajulelIbHbIM COCIUHEHUEM JIJIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETNEH;

e IPUBOJUTH MPUMEPHI (HAXOIUTh UH(GOPMAIIUIO O IPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHus (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM KHU3HU I o0ecre-
yeHus: 0e30MacHOCTH TpH OOpalieHuu ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMH, COXpPAHEHHS 30POBBS U COOJIOACHHUS HOPM DKOJIOTHYE-
CKOT'0 MOBEAECHUS B OKPYXKAIOLIEH CpeJie;

e OCYIIECTBIISITh MOUCK MHPOpMAIK (U3NIeCKOro coaepkanusi B MurepHe-
T€, HA OCHOBE UMEIOIINXCS 3HAHUM U MyTEM CpaBHEHMSI AOMOJIHUTEIBHBIX
UCTOYHUKOB BBLIEATh HHPOPMAIUIO, KOTOpas SBISETCS IPOTUBOPEUUBOIM
WJIH MOKET OBITh HEIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh TPH BBIMOJHEHUN YUYEOHBIX 3aJaHHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3HUECKOTO COJAEpMaHUs, CIIPABOYHBIE MATEPHUAIIbI, PECyp-
Chl ceTu VHTepHeT, BIajeTh MpuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, Mpe-
oOpa3oBaHus UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE IUCBMEHHBIE U KpaTKUE YCTHBIE COOOIIECHHUS,
00001mast nHOOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UIECKOTO COJEp-
KaHMs, B TOM YHCIIe MyOJINMYHO MPEACTABIATh PE3yabTaThl IPOSKTHON WIIH
UCCIIEIOBATENbCKON JEATENBHOCTH, MPU 3TOM TPAMOTHO HCIOJIb30BATh
M3YYEHHBIN MOHATUHHBIN anmapar Kypca (PU3HKHU, COIIPOBOXKAATH BBHICTYTI-
JICHUE NIPE3EHTALINEN;



e [IPH BBIMOJIHEHUHA YYE€OHBIX MPOEKTOB W HCCIEIOBAHUM (PU3NYECKUX MPO-
LIECCOB PACIIPENEIATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C IOCTaB-
JICHHBIMH 3aJa4aMu, CJICAUTH 3a BBINOJHEHHUEM IUIaHA JACHUCTBUM U KOP-
PEKTUPOBATH €T0, aJIeKBATHO OLICHUBATh COOCTBEHHBIN BKIAJ B JIE€ATEIb-
HOCTb I'PYIIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, IIPOSIB-
JI5151 TOTOBHOCTB pa3periarb KOH(IUKTHI.

K koH1y oOyueHus B 9 kijiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

* UCIIOJIb30BATh IIOHATHUA: CUCTEMA OTCYETA, MaTepUalibHasg TOYKA, TPACKTO-
pHsi, OTHOCUTEIIbHOCTh MEXaHMYECKOTO NBIKEHUS, nedopmanus (ympy-
rasi, IJIACTUYECKas), TPEHHUE, HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECO-
MOCTh M MEpPErpy3KHd, LEHTP TAKECTU, aOCOIIOTHO TBEPAOE TENO, LUEHTP
TSYKECTU TBEPJOrO TENa, pABHOBECHE, MEXaHMYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, HH()Pa3BYK U YJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, LIKaja JJIEK-
TPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPHI
UCIIyCKaHMsI U MOTJIOUIeHUs, aiabda, OeTa- 1 raMMa-u3JIy4eHHUs], U30TOIIbI,
AJIepHast DHEPreTUKa,;

e pa3nuyath SABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBU-
KEHHE, PaBHOYCKOPEHHOE MPsIMOJIMHEITHOE ABM)KEHHE, CBOOOIHOE Maje-
HUE TeJI, PABHOMEPHOE JIBWKEHHUE 110 OKPYKHOCTH, B3aMMOJIEUCTBUE TEIl,
pPEaKTUBHOE ABMKEHUE, KOJIEOATENbHOE ABMKEHUE (3aTyXaIOIIME U BbIHY-
XKICHHbIE KOJeOaHus), pe30HaHC, BOJIHOBOE JBUKEHUE, OTPAXKEHHE 3BYKa,
NPSMOJIMHEWHOE PACIpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETA,
MOJIHOE BHYTPEHHEE OTpaXEHUE CBETa, pa3joKeHue Oenoro cmBeTa B
CIIEKTP U CJIOKEHUE CIIEKTPAJIBHBIX LIBETOB, UCIIEPCUS CBETA, ECTECTBEH-
Hasl paJuOAKTUBHOCTh, BOSHUKHOBEHHUE JTMHENYATOr0 CIEKTPA U3ITyUYECHHS])
II0 OIIMCAHMIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCT-
PUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

e pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3MUYECKUX SIBICHUU B OKpYKalo-
nieM mMupe (B ToM uucie (GU3nIecKue sBICHUS B MPUPOJE: PUIUBBI U OT-
JUBBI, IBWXEHHE IIaHeT COJIHEYHOM CHCTEMBI, PEAKTUBHOE JABUKEHUE
JKUBBIX OPTraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE,
CEMCMMYECKHE BOJIHBI, IlyHAMH, JXO, LIBETA TE€J, ONTUYECKUE SIBICHUS B
npupozae, OUOJOTMYEeCcKOe JEWCTBHE BUAMMOIO, YIbTPa(HOIETOBOrO H
PEHTI€HOBCKOTO U3JIy4eHHI, €CTECTBEHHBIN paJMOaKTUBHBIN (DOH, KOCMHU-
YECKUE JIy4M, paJMOAKTUBHOE U3JIy4Y€HUE NIPUPOAHBIX MUHEPAJIOB, IEHCT-
BUE€ PAIMOAKTUBHBIX U3TYyUECHUN HA OPraHU3M YEJIOBEKa), IPU 3TOM Iepe-
BOAUTh MPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBIACIATH CYHIECTBEHHbIE
CBOMCTBa (Mpu3HaKH) GU3UIECKUX SIBICHUN;

¢ ONIUCHIBATh U3YUYCHHBIC CBOMCTBA TN U (PU3UUECKHE SIBICHUS, HUCIIOJIb3YS
dusznyeckue BeNIUYMHBI (CPEAHSISI 1 MTHOBEHHAs! CKOPOCTh Tella MpU He-
PAaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE, NIEPEMEILICHUE, TYTh, YIVIOBAas CKO-
pOCTb, CUJIa TPEHUs, CUJIa YIPYIOCTH, CHUJIA TSKECTU, YCKOPEHUE CBOOOI-
HOT'O IAJICHMs, BEC TEJIA, UMILYJbC TE€JA, UMILYJbC CHJIBI, MEXaHUYECKas
paboTa ¥ MOLIHOCTh, NOTEHLMAJIbHASI SHEPTUs Tela, NOJHATOrO Hal IO-



BEPXHOCTHIO 3€MJIM, MTOTCHLIMATIbHAS SHEPTUs CXKATOW MPY>KUHbI, KHHETH-
yecKas PHeprus, MoJHasi MeXaHU4ecKasi SHeprus, NepuoJl U 4acToTa Koje-
OaHuii, 1JMHA BOJHBI, POMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEJIOMIICHUSI CPEeJibl), IPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(bu3MYEeCKU CMBICT MCHOJIb3YEeMbIX BEIUYMH, 0O003HAYEHUS U €AMHUIIBI
bu3MYecKuX BEIUYUH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOLIUE JaHHYIO (Pu-
3UYECKYI0 BEJIMYHMHY C JPYTUMHU BEJIMYMHAMU, CTPOUTH TpaUKU U3yUYECH-
HBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

e XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKHE SIBJICHUS U MPOIIECCHI, UCTIOb-
3ysl 3aKOH COXpPaHEHUS! YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHSI, TPUHIIUII
CYNEPIO3HUINUA CHJI, IPUHIIUN OTHOCUTENbHOCTH ['anuies, 3akonbl Hero-
TOHA, 3aKOH COXPAaHEHHUS MMITYJIbCa, 3aKOHBI OTPAXKCHHS U MPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAacCCOBOTO UMCEN TPU SACPHBIX
peakuusx, Ipyu 3TOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIlu-
CBIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;

* 00BSICHATH (PU3UUECKHE MPOLIECCH] U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEK-
CT€ CHUTYyallMil MpPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBISTH IMPU-
YUHHO-CJICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKUX
IIaroB ¢ ONMOPOM Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, Pu-
3UYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacyETHBIC 3a7auu (OTUpPAIOIIMECsS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCTIONB3YSl 3aKOHBI M (POPMYIIBI, CBSI3BIBAIONINE (PU3UUECKHIE BEINYHHBI:
Ha OCHOBE aHaJIM3a yCIOBUS 3a/1ayMl 3alHChIBATh KPATKOE YCIOBUE, BBISB-
JISITh HEIOCTAIONIUE WM U30bITOUYHBIC JJAHHBIC, BHIOUPATh 3aKOHBI U (op-
MYJbI, HEOOXOIUMBIC AJI PEUICHHS, MPOBOAUTH Pacu€Thl W OILICHWBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HaYCHHS PU3NIECKON BETUUHHBI,

e pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEUINTh IPU MOMOIIU (Pu3nye-
CKUX METOJIOB, UCIOJIb3Ys OIMCAHUE HCCIIEIOBAHUS, BbIICIATh pOBEpsie-
MO€ MPENOI0KEHUE, OLIEHUBATh MMPaBUIIBHOCTh MOPS/IKA MPOBEIECHUS HC-
CJIEIOBaHMsI, JIENaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yNbTaThl HAOIIO/E-
HUU U ONBITOB;

e IPOBOJIUTH OTBITHI TIO HAOIOICHUIO (DU3UYECKUX SIBICHUN WU (DU3NIECKHUX
CBOMCTB TeN (M3ydyeHue BTOpOro 3akoHa HbIOTOHa, 3aKkOHa COXpaHEHUs
DHEPrUH, 3aBHCHUMOCThH IMEPHOJa KOJIICOaHWA MPYXKUHHOTO MasTHUKA OT
MaccChl Tpy3a M KECTKOCTH TPYKUHBI U HE3aBUCUMOCTHh OT aMILTUTYbI
MaJbIX KoJeOaHWH, MPSIMOIMHEWHOE PACIpPOCTPAHCHHE CBETA, paslioKe-
Hue 0eJoro cBeTa B CIEKTpP, U3YUCHHE CBOMCTB M300paXXEHUs B IIOCKOM
3epKajie M CBOMCTB M300pakeHHUsl MpeaAMeTa B coOMparoleil JmH3e, Ha-
OJIF0JICHUE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB U3IY4YEHHS): CaMOCTOS-
TEIbHO COOMpATh YCTAaHOBKY M3 HM30BITOUHOTO Habopa 000pyIdOBaHMS,
OIKCHIBATh XOJI OTBITA U €r0 PE3yJIbTaThl, (POPMYIUPOBATH BHIBOIBI;

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX H3MEPEHUMU, OMpeaemnsis
CpelqHee 3HaYeHHE M3MEpPIeMOl BeIMuuHbl ((POKyCHOE paccTosHHuE COOU-
paromieil JuH3bI), 000CHOBBIBATH BBHIOOP crocoba u3MepeHus (M3Mepu-
TEIBHOTO pubopa);



* IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTEN (PU3MYECKUX BEIUYUH C UCHOJb-
30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHM NpPHU paB-
HOYCKOPEHHOM JIBWKEHUM 0€3 HaualbHOM CKOPOCTH, NMEPUOJa KOJeOaHu!
MaTEMaTUYECKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU YyIJia OTpaxe-
HUS CBETa OT yIJIa MMAJICHUs U yIia IPeJOMIICHUS OT yrja MaJeHus): Ia-
HUPOBATh MCCIIEA0BAHUE, CAMOCTOSATEIBHO COOMpPATh YCTAHOBKY, (PUKCH-
poBaTh pe3yJbTaThl MOJYYEHHOW 3aBHCHUMOCTH (PU3MUECKHX BEJIWYUH B
BUJIE TAaOJIML U TpaHUKOB, JEIATh BBIBOJBI 10 PE3YJIbTATaM HCCIIEI0BA-
HUS;

¢ IPOBOJUTh KOCBEHHBIE H3MEpEeHMsI (PU3MUECKUX BETUYMH (CpEdHssl CKO-
pOCTh U YCKOPEHHE TeJjla MPU PAaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE
CBOOOJHOTO MaJ€HUs, MKECTKOCTh NPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHMSI, MEXaHU4YecKasi padoTa U MOIIHOCTh, 4YaCTOTa U MEPUOJ KO-
j1e0aHui MaTeMaTUYECKOTO U MPY>KUHHOTO MAsITHUKOB, ONTUYECKasl CUja
coOuparoiiel JUH3bl, PaAUOaKTUBHBIN (HDOH): TUIAHUPOBATH HU3MEPEHUS,
cOOUpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUSI, Clle-
Iys NMPEeNIOKEHHOW MHCTPYKIUH, BHIYMCIATh 3HAUCHUE BEJIMYMHBI U aHa-
JIM3UPOBAThH MOJYYECHHBIE PE3YyJIbTaThl C YYETOM 3aJlaHHOM MOTPEIIHOCTH
U3MEpPECHU;

e COONTIONATH TIpaBUJIa TEXHUKU OE30MaCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
o0opy10BaHUEM;

e pa3JInyaTh OCHOBHBIE MTPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJIEJIC: MaTepHu-
ajbHas TOYKa, aOCOJIFOTHO TBEPJIOE TEJI0, TOUCUHBIA UCTOYHUK CBETA, JIyY,
TOHKas JIMH3a, [JIaHETapHAasi MOJENIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO
Aqpa;

e XapaKTepU30BaTh MPUHLMUIBI JCHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYE-
CKUX YCTPOMCTB C ONOpPOM Ha MX OMHCAHUS (B TOM YHCIE: CIHIOMETP,
JNATYMKU TOJIOKEHHUSI, PACCTOSHUSA U YCKOPEHHS, PaKeTa, 3XOJIOT, OYKH,
NEPUCKOI, (oToamnmapar, ONTHUYECKHE CBETOBObI, CIHEKTPOCKOI, I03H-
MeTp, Kamepa BunbcoHa), UCHONB3ysl 3HAHUSA O CBOMCTBaxX (PU3MUECKHUX
SIBJICHUA 1 HEOOXOoANMbIC (PU3NYECKUE 3aKOHOMEPHOCTH;

* ICMOJIB30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKHUX MPOLIECCOB
IpPU PElIeHUH YYeOHO-TIPAKTUUYECKUX 3a]a4, ONTUYECKHE CXEMbl ISl 1O-
CTpOEHUS U300paXKEHUI B MIIOCKOM 3€pKaJie U cOOUparole JTMH3E;

e IPUBOJUTH MIPUMEPHI (HAXOIUTh UH(GOPMAIIUIO O IPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MMOBCEAHEBHOM MKU3HU JJIs1 o0ecrie-
YyeHus: 0e30MacHOCTH IpH OOpalleHHuH ¢ MpUOOpaMu U TEXHUYECKUMH
yCTPOMCTBAMH, COXpPAHEHUS 310pPOBbS U COOJIOAEHMS HOPM DKOJIOTHYE-
CKOT'O ITOBEJEHUS B OKPYKAIOLLIEH CpEJE;

e OCYIIECTBIISITh MOUCK MHPOpMAIK (PU3NIECKOro coaepkanusi B MHrepHe-
T€, CAMOCTOSITENILHO (POPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOAUTh MYTH OII-
peneneHusi JOCTOBEPHOCTH TMOJIyYeHHON MH(pOpMalUd Ha OCHOBE MMEIO-
IIUXCS 3HAHUH U JIONOJIHUTEIIbHBIX HCTOYHHUKOB;



¢ ICTIOJIB30BAaTh IPH BBINOJHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISAPHYIO
JUTEpaTypy (U3NUYECKOTO COJEP)KaHUs, CIIPAaBOYHbIE MaTepUalbl, pecyp-
cel cetu MHTEpHET, BIaaeTh MpUEMaMu KOHCIIEKTUPOBAHUS TEKCTa, IIpe-
oOpa3oBaHMs UHHOPMALIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MMMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE UH-
(dopManuu U3 HECKOJBKUX UCTOYHUKOB (PU3MUECKOrO COAECpKaHUs, 1Myo-
JUYHO IIPEACTABIATH PE3YNbTAThl IPOECKTHOW WM HMCCIIEA0BATENbCKON
NEATEBHOCTH, IIPU 3TOM I'PaMOTHO HCHOJb30BaTh W3YYEHHBIA NOHATHM-
HBI ammapaTr u3y4aeMoro pasfaena (U3MKH U COMPOBOXAATh BBICTYILIE-
HUE Ipe3eHTaluen ¢ Y4ETOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



J1eMeHTBI aJanTanguy nporpaMmmal 1Jisd OJaPpE€HHBIX H OTCTAKOIIUX YYCHUKOB

Jia ycunenust 3p(PpeKTUBHOCTH pabOThl O ¢JIA00yCHeBAIMMH YYallH-
MHCHl HCIIOJIb30BaTh HOBBIE 00pa3oBaTENIbHbIE TEXHOJOTMH. VIHHOBAIMOHHBIE
(GopMbl U METOJbl OOYYEHMsI: JIMYHOCTHO-OPUEHTUPOBAHHBIN MOAXOA U pPa3HO-
ypOBHEBYIO Au(depeHIInaluio Ha Bcex dTanax ypoka. OpraHu3oBaTh UHIUBUIY-
aJIbHO-TPYIITIOBYIO paboTy, mpuMeHsis quddepeHInpoBaHHbIE TPOBEPOUYHBIE pabo-
ThI, TBOpUECKHE paboThl 1o BeIOOpY. Ilpu ompoce cnaboycneBaromuM MKOJIbHU-
KaM JaeTcsli IPUMEPHBIM IJIaH OTBETAa, pa3peniaeTcsl MOJIb30BaThCS IIAHOM, CO-
CTaBJIEHHBIM JOMa, OOJIbIIIE BPEMEHU TOTOBUTHCS Y JOCKH, JAEIaTh IPeIBaApPUTEIb-
HbIE€ 3alUCH, MOJb30BATHCS HATJIAHBIMU MOCOOUAMM U T.K. YUEHUKAM 3a/ar0TCs
HABOJAIIME BOIPOCHI, MOMOTAIOUIME IOCIEA0BATENbHO H3JlaraTb Marepuail. B
IPOLIECCE U3YUYEHHs HOBOTO MaTepHalia BHUMAaHHUE OTCTAIOIIMX YUEHUKOB KOHIICH-
TpUpYyeTCs Ha HauOoJIee BayKHBIX U CIOXKHBIX pa3/iesaXx U3y4yaeMou TeMbl, YUUTEIb
yaie oOpamaercs K HUM ¢ BOIIPOCAMU, BBISICHSSI CTENEHb NOHUMaHUS Yy4eOHOTO
matepuana. [Ipu opranuzanuu AOMaIIHero 3a1aHus Uil TaKUX JAeTel moaoupaercs
3aJJaHus 10 OCO3HAHUIO U UCIPABIICHUIO OLIMOOK.

JUist akTUBHU3aLUU €JA00YCNEeBAIIMX YYAMXCH HA YpPOKE, MOBBIIICHHS
MOTHUBAIUU K U3YYEHUIO (DU3UKHU HCTIOJIB3YIOTCSI pa3HOOOpa3Hbie JOPMbI M METO-
Abl padoThI:

1. Urpsl, cuTyaTuBHBIE OECEIBI.

2. UrpeI-copeBHOBaHMS

3. Mcnonb3yroTes ONMOPHBIE KAPTOUKHU, ITOACTAHOBOYHBIE YITPAXKHEHHUS.

4. OnopHbIE CXEMBI

5.TecToBBI MaTepuasl WK COOPHUKU YIPAXKHEHUH, C TIOMOIIHIO KOTOPBIX
BBIIIOJIHAIOTCSI TPEHUPOBOYHBIE YIIPAXXHEHUS (TPEHHUHT) OT IIPOCTOIO K CI0KHOMY.

6.TabmuIbl, TUIAKaThl U CXEMBI AJI1 CAMOKOHTPOJIS;

C uesbio NpopuIaKTUKU PadOThI CO cJ1adoycneBaIMMU HEOOXOANMO:

- IOAKPETUIATh CHJIBHOTO yUEHHUKA MpHU paboTe B mape co caabbiM (BemyIas
POJIb OTBOJIUTCS] CUJILHOMY YUEHHKY),

- IPOBOJIUTH JIOTIOTHUTEIbHBIE KOHCYIbTAIIUH,

- CHUKaTh TEMII OIpoca,

- IPOBEPSITH 3aMKUCh JOMAIIHUX padoT,

- OpPraHu30BaTh CHEIUAIBLHYIO CHUCTEMY JOMAIIHUX 3aJaHW: TMOATrOTOBKA
MaMsITOK; TBOPYECKHE 3aJIaHusI, pa30MBKa JTOMAIITHETO 3a/IaHus Ha OJIOKH,

- CChUJIKA HA aHAJIOTUYHOE 3a/IaHKUE, BHIIIOJIHEHHOE paHee,

- HAaIIOMUHAThH MIPUEM H CIIOCOO BBITIOJIHCHMSI 3aJaHus, -ClIeTaTh CChIIKY Ha
MPaBUIIO,

- IPOBEPSIThL BCE  JOMAIIHUE 3aJaHusl, KOHTPOJIUPOBATh BBLITTOJITHCHHUE

UXIIOCJIE YPOKOB (B CIy4ae OTCYTCTBHUS),



- PeryJsipHO OMOBELIaTh POAMUTENEH 00 yCIeBaeMOCTH C1a00YCIEBaIOIIErO
peOeHka.

JIns aKTUBH3aLMHA OJAPEHHBIX YYalllMXCH HA YPOKE, MOBBIIICHUS MOTHBA-
MU K U3YyYEHHUIO (PU3HMKHU UCIOJIb3YIOTCS pazHOOOpa3Hbie (popMbl U MeTOAbI pa-
00THI:

1. Urpsl, cuTyaTuBHBIE OECEIBI.

2. Urpsl-copeBHOBAaHMS

3. Pa3HOYpOBHEBBIE KaPTOUKH C 33JaHUSIMU

4. TecTtoBbIll MaTepHall U COOPHUKH YIPAKHEHH, C MOMOIIBIO KOTOPBIX
BBITIOJIHAIOTCSI TPEHUPOBOYHBIE YIIPAXKHEHUS (TPEHHUHT') OT MPOCTOTO K CIOKHOMY.

5. TaGau1pl, MIAKaThl U CXEMBI 111 CAMOKOHTPOJIS;

6. KapTouku, B KOTOpPBIX MOKa3aHbl 0Opa3Lbl TOrO, KaKk CIEAYET BBINOJIHATH
3aJlaHuE.

7. KapTouku Juisi ”HIUBUIYaIbHOW pabOTHI;

8. 3amanust ¢ BLIOOPOM OTBETA.

9. I'pynmoBoil mpoeKT

Opnum u3 myredt popmupoBanusg Y Yl B OCHOBHOM IIKOJIE SIBIISIETCSA BKIIIO-
yeHHe 00y4JarImmxcs B yaeOHO-UCCIIeI0BATEIBCKYIO U MTPOCKTHYIO ACSATEIHHOCTb.

Crnenudurika NpOEeKTHOU JEATEIBHOCTH O0YyYaOUIUXCs B 3HAYUTEIBLHON CTe-
IIEHU CBsI3aHa C OpUEHTAIMEl Ha MOJIy4YeHHE MPOEKTHOro pe3yJbTaTta, oOecrneyn-
BAIOILIETO PEUICHUE MTPUKIATHOMN 3aa4M U UMEIOIIETO0 KOHKPETHOE BBIPAKECHUE.

IpuMepHbIe TeMbl pedepaToB U NPOEKTOB'.
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Pa3znea 2. IlepBoHayajibHbIe CBeJICHUS O CTPOCHUH BelleCTBA:
«3apokaeHne U pa3BUTHE HAYYHBIX B3TJISIZIOBO CTPOCHHUH BemiecTBay, «Juddy3us
BOKPYT Hac,
«Y TUBUTEIBLHBIE CBOMCTBA BOIBI»
Pa3nen 3. /IBukeHHe U B3aUMOeCTBHE TeJl:
«Hepuus B xKU3HU 4esnoBekay, «[loTHOCTH BelecTB Ha 3emie u miaHerax Cod-
HEYHOM cucTeMbl», «Cuia B HalllUX pykax», «Be3necymiee TpeHue»
Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEH U ra30B:
«Taiinbl naBneHus», «HyxHa nu 3emiie atmocdepa», «3ayeM HYKHO H3MEPSTh
JlaBlIeHHEY, « BhITalKMBaronas cusia
Pa3znen 5. PaGora M MOIIHOCTb. DHepIrus:

1 v v

Bo3moxHbIe (pOpMBI BBITOJIHEHUS: JOKJIa, COMPOBOKAAEMbII Pe3eHTalNel, KOMITbIOTEpHAsIaHUMALHsI, TA0HIIA,
pedepar, kpoccBop, GOTOATHOOM, U3TOTOBICHHE MOJEIH, MaKEeTa, IPUCIIOCOOICHHUS, TOATOTOBKA POJICBOM UTPHI,
BUKTOPHHBI, IEMOHCTPAILHSI OTIBITOB.



«Pbryaru B ObITY W XMBOW mpupoae», «JlaiiTe MHE TOYKY OMOpPBI, U S MOAHUMY
3eMITIO»

8 knacc
Pa3nea 6. TenyioBbie IBJICHUS.
«TemnoemMkocTh BemiecTB, Win Kak cBaputh siiiio B OymaxxHo# kactprone», «He-
cropaemasi OymMakka, mii HarpeBanue B orHe MeIHOUW MPOBOJIOKH, 0OMOTaHHOMN
OyMaxkHOM moJiockoi», « TemnoBsie nBurarenu, uiu Mccienopanve npuHIUna
JICVCTBHS TEIUIOBOW MAIIMHBI HA IPUMEPE OMbITA C AaHUJIMHOM U BOJOM B CTakKa-
Hey, «Buael Temonepenayr B ObITY U TEXHUKE (aBUAIlMU, KOCMOCE, MEIUITUHE),
«IToueMy oHO Bce anekTpusyercs, i MccienoBanne SIBICHUN 3JEKTPU3aluN
TE»
Pazges 7. JjekTpuiyecKkue 1 MAarHUTHbIE SIBJICHUS.
«Ilouemy oHO Bce aekTpu3yercs, win VcciaenoBanue aBICHUN SIICKTPU3aLAU
TeI», «DJIEKTPUUECKOE MoJie KOHAeHcaTopa, Wik KoHieHcaTop U apuK OT Ha-
CTOJIBHOTO TEHHHUCA B MPOCTPAHCTBE MEKIY IJIACTUHAMU KOHJIEHCAaTopay, «M3ro-
TOBJICHUE KOHJEHCATOPa», « DICKTPUUECKUI BeTep», « CBETAILINECS CIOBAY,
«"anpBanmyeckuii a5eMeHT, «CTpoeHnue atoma, wim OnbiT Pezepdopaar, «Ilo-
CTOSIHHBIC MarHHUThI, WK BoameOHas 6ankay, «/{elicTBE MArHUTHOTO IIOJIT 3€M-
JIM Ha MPOBOJAHUK C TOKOM (OMBIT € MOJOCKAMHU METAIITUYECKON (POJIbIH)»

9 knacc
Pa3znen 8. Mexanndeckue siBJIeHHSsI.
«IKCIMEPUMEHTATBHOE MTOJATBEPKACHNUE CIPABEIJIMBOCTH YCIOBHS KPUBOJIUHEMHO-
ro IBMKEHUS TeID, «CcTOpHUs pa3BUTHSI UICKYCCTBEHHBIX CITYTHUKOB 3€MJIM U Pe-
IAEMbIE C UX TOMOIIBIO HAYYHO-HUCCIIEA0BATEIbCKHUE 3a1aUM»
Pa3znen 9. Mexannveckue KoJie0aHusl U BOJIHbI.
«OmnpeneneHrue KauyeCTBEHHON 3aBHCHMOCTH IepUoja KojJeOaHUU MPY>KHHHOTO
MasiTHUKA OT MACChl IPy3a U )KECTKOCTH MPYKUHBDY, «OnpeaeseHne KaueCTBEHHON
3aBHCHMOCTH TIeproaa KoJieOaHW HUTSHOTO (MaTeMaTHISCKOr0) MasTHUKA OT Be-
JUYUHBI YCKOPEHHSI CBOOOTHOTO MAACHUSY, «YIbTPa3BYyK W MH(]Pa3BYK B MPUPO-
Jie, TEXHUKE U MEIUIIHE)
Pa3znea 10. DieKTpOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
«Pa3BuTHE CpeaCTB U CIOCOOOB Tepeaur HHOOPMAILIMK Ha JAIEKHUE PACCTOSHUS C
JIPEBHUX BPEMEH U J0 HAIIMX AHEW», «MEeTOo CIEKTPAIbHOIO aHAJIM3a U €r0 MPU-
MEHEHHE B HAYKE U TEXHHUKE)
Pa3znen 11. CBeroBbIe IBJI€HHS.
«Pacnpoctpanenue cBeta, wid W3roroBieHne KaMepbl-OOCKYpb», «MHUMBII
PEHTICHOBCKUM CHUMOK, WJK L{pITIEHOK B Ai1Ie»
Pa3nen 12. KBanTOBBI€E SIBJICHHUS.
«HeratuBHOE BO3/1€CTBUE pavallii (MOHU3UPYIOUIUNX U3ITYyYEHUI) Ha KUBBIE Op-
TFaHU3MBI M CITIOCOOBI 3aIIUTEI OT HEEY



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosau4yecTBO 4acoB DJIeKTPOHHbIE JesITeILHOCTD YYUTEJISl C Y4€TOM Hcnonb3oBa-
HauMmeHnoBaHue
Ne (mudpossbie) NpPOrpaMMbl BOCIIUTAHUSA HHe 000pyn0-
a3/1eJI0B M TeM
on P Beero | LWPAKTH | Kourpon 505 0pateanusl BAHMSA 1eH-
NMPOrpamMMbl yecKue bHbIE 102 «Touka
padorsl | padoThI ¢ pecyperl p
pocTtay
.. 1) YcranaBiauBarh JOBEPUTENBHBIE OT-
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
| HOIIECHHS MEXKIY YYUTENIEM U 00y4daro-
dusuka - HayKa O bubmnorexa LIOK  mumcs, cnoco6erByromux nosurusHo- Ludposas
1.1 2 https:/m.edsoo.ru/7 | vy ocnpusiTHIO yHammMucs TpeGoa-  JabopaTopus
pupoje y b yd
f416194 | HMH M IPOCBO yuuTes; 1o Qusuke
DusHuecKue bubnuoreka [IOK  2) [TonnepxuBaTh B JETCKOM KOJIJIEK-
12 R 2 1 httDSI//IIl.CdSOO.I'U/7 TUBE I[e.]'IOBYIO, pr}[{eﬂ}o6Hy}0 aTMO-
£416194 chepy;
EcTecTBeHHOHAYY Bu6muorexa LIOK 3) CTpouTh BOCIIUTATENbHYIO 1€ATEb-
1.3 | HBIA MeTO[I 2 1 https:/m.edsoo.ru/7 = HOCTP € YICTOM KYJIbTYPHBIX PA3THIHN
O3HAHUS 416194 JIleTel, TI0JIOBO3PACTHBIX U WHIUBUTY-
| aIbHBIX 0COOECHHOCTEH;
Wtoro 1o paszueny 6 4) IlpuBnekaTb BHUMaHue 00ydaro-
| IIUXCA K ICHHOCTHOMY aCHEKTY U3Y-
Paznen 2. [lepBonavanbHble CBEIEHHs 0 CTPOCHHH BeIeCTBA YaeMbIX Ha YPOKE SABICHUM, IIOHATHH,
' IPUEMOB;
ndposas
CrpoeHue bubnmorexa IOK | 5y Tpypnexars suumanue o6yyato- I 6q)p0 a
. N TOPHS
2.1 BEIIECTBA ! https://m.edsoo.u/7 | v oq 06CyXKIaeMoi Ha ypoke ua- a0 OPaTop
416194 o Gpu3nKe
' (opmanyu, akTHBHU3AIMH [TO3HABA-
TEABLHOHN IEATENLHOCTH 00yYaIOIINXC S,
JBrxenne u bubaunorexa [LIOK 6) O 5 = 5 ’
. raHW30BBIBATh pabOTy 00yUaro-
2.2 B3aMMOJEHCTBHE 2 1 https://m.edsoo.ru/7 p p y 0by

YaCTHI] BEIIECTBA

416194

HIUXCS C COLUATBHO 3HAYMMON UHPOP-




ArperatHblie bubnuorexa [IOK
2.3 | cocrosHus 2 https://m.edsoo.ru/7
BEILICCTBA 416194
Uroro no pazgeny 5

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

bubnuoreka [JOK
Mexanunueckoe
3.1 3 https://m.edsoo.ru/7
IIBUKEHUE (416194
iepuis, Macca bubnuoreka [JOK
3.2 p ’ ’ 4 https://m.edsoo.ru/7
[UIOTHOCTH 416194
bubmuoreka [JOK
3.3 | Cwuna. Bune! cun 14 https://m.edsoo.ru/7
416194
Uroro no pazgeny 21

Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB

[asnenue. Ilepe-

Jada JIaBJIeHUS but6mmorekxa [JOK
4.1 TBEpABIMU TENA- 3 https://m.edsoo.ru/7

MU, >KUIKOCTSIMU 416194

1 Ta3amMu

Jlapenne but6mmoreka [IOK
4.2 5 https://m.edsoo.ru/7

JKHAJIKOCTH

416194

Mallien, MoJIydaeMol Ha ypoke, 00Cy-
JK/1aTh, BHICKA3bIBATh MHEHHUE;

7) IloGyxnaTh 00yJaromuxcs cooIro-
JIaTh HA YPOKE MPUHIIMIIBI y4eOHOH
JUCHUTUTMHBI U CAMOOPTaHU3AIHH;

8) YpaBisaTh yueOHBIMH TPYIIIIAMH C
LeJIbI0 BOBJICUCHHS O0YYaIOIINXCS B
nporuecc 00y4eHus ¥ BOCITUTaHUs, MO-
TUBUPYA UX Y4eOHO-TI03HABATEIHHYIO
NeSITeIbHOCTD;

9) Peanu3oBbiBaTh BOCIIUTATEIIbHBIC
BO3MOYKHOCTH B Pa3JINYHBIX BUAAX JIEsi-
TEJBHOCTU 00YJarOIIUXCs: CAMOCTOSI-
TenbHas paboTa ¢ yueOHUKOM, paboTa C
HAYYHO-TIOMYJISIPHOM JIUTEPaTypOil, OT-
00p U cpaBHEHHE MaTepuaia Mo He-
CKOJIbKUM HUCTOYHHKAM;

10) MuuuuupoBath U NOAAEPKUBATH
HCCIIETIOBATEIIBCKYIO JACSITETHHOCTD
00yJaromuxcsi B paMKax pean3aiui
UMU UHJIUBHUIYATBHBIX U TPYIITOBBIX
HCCIIEI0BATEIbCKUX MTPOEKTOB;

11) Brika3aTh CBOIi HHTEpEC K yBJIEUE-
HUSM, MEUTaM, )KU3HEHHBIM TIJIaHaM,
npobaemaMm aereit/o0yJaromuxcs B
KOHTEKCTE COIep)KaHUs yueOHOro
npeaMeTa;

12) ®opmupoBath y 00yyaronmxcs
KYJIBTYPY 3I0POBOTO U OE€30I1aCHOTO
o0pa3a Xu3Hu;

Hudposas
nabopaTopus
no ¢usuke

Hudposas
naboparopust

no ¢usuke




43 ATtMocdepHoe
’ JIaBIICHUE
JewcTBue xui-
KOCTH ¥ rasa Ha
4.4

MOTPYKEHHOE B
HUX TEJIO0

Hroro no pasaceiny

21

but6mmoreka [IOK
https://m.edsoo.ru/7
416194

bubmuoreka [JOK
https://m.edsoo.ru/7
416194

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus

bubmuoreka [JOK
Pabora n
5.1 3 1 https://m.edsoo.ru/7
MOMIHOCTE £416194
bu6mmoreka [IOK
IT
5.2 poCTHIC 5 1 https://m.edsoo.ru/7
MEXaHU3MBI £416194
MexaHuyeckas bubmmorera [TOK
5.3 4 1 https://m.edsoo.ru/7
nepri £416194
Hroro no paszueny 12
O0o0maroree MoBTO- 3
peHue
OBIIEE KOJIMYE-
CTBO HACOB I1O 68 12

[TPO'PAMME

13) Peann3oBbIBaTh BOCIIUTATEIBHBIE
BO3MO>KHOCTH B Pa3INYHbIX BUJAX JIEs-
TEJIBHOCTH 00YYaIOIUXCsl HA OCHOBE
BOCIIPUSITUSA 3JIEMEHTOB JICUCTBUTEIb-
HOCTHU: Ha0JIIO/IEHUE 32 IEMOHCTpALUs-
MU YYUTEIs, IPOCMOTpP Y4eOHBIX
(UITBEMOB.

Hudposas
nabopaTopus

1o Gpu3MKe




8 KUIACC

KoaudecTBO yacoB 3.]IeKTp0HHbIe I[eﬂTeJ'H)HOCTB yuurTesas ¢ y4eTomM Hcnoan3oBa-
Haumenosanue
Ne (uudpoBbie) NpOrpamMMbl BOCIIUTAHUSA HHe 000py10-
pa3iesioB M TeM
n/n Beero | paKkTH  Kourpoa oo q50parensubl BAHMSH 1IeH-
NPOrpaMMmblI uecKue bHbBIE
e pecypchl Tpa «Touka
padorsl | padoThI
pocTa»
1) VYcranaBmuBaTh AOBEPUTEIbHbBIC OTHOIIIE-
Pa3jnen 1. TenioBble siBjieHust HHS MEXAY YIHTEIeM U 00yJaromumcs, CIo-
| COOCTBYIOIIMX MO3UTUBHOMY BOCIIPUSITHIO
CIPOCHIE 1 BuGmiorexa LIOK yUaIuMKCs TpeOOBaHMUI 1 IPOCHO yIUTEIs; Hudposas
pu 1 2) IlopgpepxuBaTh B JETCKOM KOJUIEKTHUBE J€- nabopaTopust
1.1 | cBoiicTBa 7 https://m.edsoo.ru | nosyio, npyxemoGuyto aTMocdepy; 1o dusmKe
BELIECTBA /7f4181ce 3) CrpouTh BOCHUTATEIBHYIO AEATEIBHOCTD C
YUYETOM KYIBTYPHBIX PA3UuHii IeTeH, moIo-
| BO3PACTHBIX M MHAUBHIYAJIbHBIX OCOOCHHO-
bub6mmoreka [JOK = €T¢H
TennoBeie 4) IlpuBnexaTb BHUMaHHE O0yJarOMUXCS K
1.2 21 5 1 https://m.edsoo.ru [IEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha yPOKe
IPOLIECCHI y y u3yd yp
[7t4181ce SIBJICHHH, TIOHATHUI, IPUEMOB;
' 5) Ilpusnekars BHUMaHKE O0Y4aOMUXCS K
o0cyxIaeMoit Ha ypoke HH(pOPMAaLiH, AKTHBH-
Hroro no pazneny 28 3aIMH TI03HABATEILHOM JEATENLHOCTH 00Y-
| YaroIUXCs;
6) OpraHu30BBIBATH Pa0dOTy 00YUAFOIIUXCS C
Pa3gen 2. DileKTpHYecKHe H MATHUTHBIE SIBJICHHUS ) Op > PaboTy 0byHalol
COIMATBHO 3HAYMMO¥ HH(pOPMAIIHeH, Toy-
| yaeMoii Ha ypoke, 00CyKIaTh, BBICKA3bIBATh
DNeKTpUYECKue MHEHHE; HI/I6(PP opad
7) TloGyxnate oOyuaromuxcs cobioaaTh Ha | JIA0OOPATOPHU
3apsasl. 3aps- bubnuoreka [IOK ) (e yaiom A patop
YPOKE NPHHIHIIB y4eOHOH AMCUMILUIMHBL M €3~ | 1 dusnKe
2.1 | >KeHHBIE Tena u 7 1 https://m.edsoo.ru  woopranusauun;
ux BgaHMOHeﬁCT_ /7f418 1ce 8) praBﬂﬂTL yqe6HBIMI/I rpyr[r[aMI/I C LOCJIbKO
BOBJICUCHHUS 00yJarOIIMXCs B IpoLecc o0yde-
BHC HHS M BOCITUTAHHUS, MOTUBHPYS UX Y4eOHO-
| IO3HABATENILHYIO ACSTEILHOCTD;
o 9) Peanu3oBbIBaTh BOCIUTATEIBHbIC BO3MOX-
TocTosHubIH bubmuorexa IIOK HOCTH B pa3iMYHBIX BUIAX ACATEILHOCTH 00Y-
. JICKTPUYCCKUI J//m. U | YaroIIUXCs: CaMOCTOsTENbHas paboTa ¢ yues-
2.2 »ane ec 20 7 1 https://m.edsoo.r pab yueb
TOK /74181 ce HUKOM, paboTa ¢ Hay4IHO-IIOMYJIIPHOI TUTEpa-
- TYpOii, 0TOOp U CpaBHEHHE MaTepHaa 1o He-




Ma . but6mmoreka [JOK

THUTHBI

2.3 S 6 1.5 https://m.edsoo.ru

[7f4181ce

DIEKTPOMArHUTH bubmorexa [IOK

2.4 p 4 https://m.edsoo.ru
VIR /71418 1ce

Uroro no pazgeny 37

O06006111aro0111EE TTOBTO- 3

peHue

OBILIEE KOJIMYE-

CTBO YACOB IIO 68 14,5

[NPOTPAMME

CKOJIBKMM MCTOYHHUKAM;
10) MaunmupoBaTh 1 NOANEPKUBATH UCCIIEIO-
BaTEJIbCKYIO JCATEILHOCTh O0YyJarOIUXCS B
paMKax peanu3alyy MU HHIUBUIYAIbHBIX U
TPYIIIOBBIX UCCIEIOBATEIbCKNX IIPOEKTOB;
11) BrikazaTh cBOIt HHTEpEC K YBICUCHUSM,
MeuTaM, )KM3HEHHBIM IUIaHaM, pobJiemMam Jie-
Tei/00y4arommxcs B KOHTEKCTE COIEpIKaHus
y4eOHOTr0 NpeIMeTa;

12) ®opmupoBaTh y 00y4aroIuxcst KyJIbTypy
3[J0POBOT0 U O€30MacHOro 00pasa KHU3HHY;

13) Peanu3oBbIBaTh BOCTIUTATENBHBIE BO3MOXK-
HOCTH B Pa3JIMYHBIX BUJaX JESATEINLHOCTH 00Y-
YafOIIUXCS HA OCHOBE BOCTIPHUATHS 3JIEMEHTOB
JIEWCTBUTENLHOCTH: HAOIIOICHNE 32 IEMOHCT-
panusIMH yIHUTENs, IPOCMOTP YIeOHBIX (hritb-
MOB.




9 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE JesITeILHOCTD YYUTEJISl C Y4€TOM Hcnoan3osa-
HaumenoBanue w
Ne (uudpoBbie) NpOrpamMMbl BOCIIUTAHUSA HHe 000py10-
a3/1eJI0B U TeM
om P Beero | paKkTH  Kourpoa o450 parennnbl BAHMSH 1IeH-
NMPOrpamMMbl yecKue bHbIE 102 «Touka
padorsl | padoThI ¢ pecyperl p
pocTtay»
1) YcranaBiauBaTh JOBEPUTEIbHbBIE OT-
Paznen 1. Mexannuyeckue siBJeHUs
HOIICHUS MEXIY YUUTETIEM U 00ydaro-
- Hudposas
MeXaHIIECKOE - HOK IUMCSI, CIOCOOCTBYIOIIMX MO3UTHBHO- L1 6(1)1)
HOJINOTCKA - naboparopus
. JBUKEHHE U CIIO- 0 | itos- /o od My BOCHPHATHIO ydallluMucs TpeboBa paTop
. PS://m.edso0.ru 7 . 10 huszuke
COBBI ero OMHCa- HUH ¥ IPOCHO yUUTENS; ()
— [1f41a4a6 2) Iomnep:kuBaTh B IETCKOM KOJLICK-
TUBE JICNIOBYIO, IPYKEIOOHYIO aTMO-
. bu6mmoreka [JOK .
B3aumopeiicTBue ) chepy;
12 Ten 20 3 1 https://m.edsoo.ru | 3) Crpouts BocMTATEIBHYIO HESTEH-
[1f41a4a6 HOCTb C YYETOM KYJIbTYPHBIX Pa3In4ui
3 bubnuorexa [IOK = neteid, moIoBO3pacTHRIX U WHIUBHTY-
AKOHBI >
1.3 10 3 https://m.edsoo.ru = aabHBIX OCOOEHHOCTEI;
COXpaHEeHUs
[7t41a4a6 4) TlpuBiekaTh BHUMaHUE 00ydaro-
HIUXCSl K HEHHOCTHOMY acCHEeKTy U3y-
Uroro no pazneny 40 . .
YaeMbIX Ha YPOKE SIBIICHUM, TOHATUH,
MIPUEMOB;
Pa3pnen 2. Mexanuyeckne KoJ1e0aHUS U BOJTHBI p ’
5) IpuBnexaTh BHUMaHUE 00yUaro-
M bubnunoreka [IOK | muxcs k 006cyxmaaemoit Ha ypoke uH-  Ludpopas
E€XaHUYECKUE
2.1 7 3 https://m.edsoo.ru | ¢opmaruu, akTHBU3AIMH TO3HABA- nmabopaTopus
KoJIeOaHus .
[7f41a4a6 TENLHOM JIESITEbHOCTH 00yJaronmxcsi; 1o Gusnke
6) Opranu3oBbIBaTH pabOTy 00yUaro-
MexXAHIIECKIE bubmorexka OK | 11vcq ¢ conmanpro 3raumMoit uHpOp-
2.2 BoHbL. 3BYK 8 3 1 https://m.edsoo.ru Mauueil, oTydaeMoii Ha ypoke, 06cy-
[7f41a4a6 KJ1aTh, BBICKA3bIBATh MHEHUE;




Uroro no pazgeny

15

Pa3zgen 3. DjieKTpPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

e) -
g:KZpZMaFBHi; bubmuoreka [JOK
HOE€ II0JIE U DJIEK-
3.1 TOOMAFHITHEL 6 https://m.edsoo.ru
P /7412426
BOJIHEI
Htoro no paznemny 6
Pa3znen 4. CBeToBbBIC SIBJIEHUS
3aKOHBI bubmmoreka [JOK
4.1  pacnpocTpaHeHus 6 https://m.edsoo.ru
cBeTa /7f41a4a6
JIMH3BI 1 bu6mmoreka [JOK
4.2 | omTHYECKHE 6 https://m.edsoo.ru
npuOopbI [7f41a4a6
Paznoxxenue Ge- bubmuoreka [JOK
4.3 | 10r0 CBETa B 3 https://m.edsoo.ru
CIIEKTP [7Tt41a4a6
Wroro no pazmeny 15
Pa3znen 5. KBanToBbBIC SABJICHUA
Vcryckanue u bubnuorexa [IOK

5.1

MNOrJIOIMCHUE CBC-

https://m.edsoo.ru

7) TloOyxnmatb 00y4aromuxcs cooro-
JIaTh HA YPOKE MPUHIIMITBI y4eOHOH
JUCHIUIUTMHBI U CAMOOPTaHU3AIHH;

8) YnpaBnsaTh yd4eOHBIMU IPYIIIAMU C
IEJIBIO BOBJICUCHHUSI O0YJArOIIUXCS B
mpouecc 00y4eHusl U BOCITUTaHUs, MO-
TUBUPYA UX YUeOHO-TI03HABATEIHHYIO
JESITEIbHOCTD;

9) PeanuzoBbiBaTh BOCIHUTATEIbHBIC
BO3MOYKHOCTH B Pa3JINYHBIX BUAAX JIEs-
TEJIBHOCTU 00YYarOIIUXCs: CAaMOCTOSI-
TenbHas paboTa ¢ y9eOHUKOM, paboTa C
Hay4HO-IIOIYJIIPHOM JINTEPATypOu, OT-
00p U cpaBHEHHE MaTepuana 1o He-
CKOJIbKUM HCTOYHHKAM;

10) MaunmuupoBath U NOAACPKUBATH
HCCIIEI0BATEIbCKYIO JESITeIbHOCTD
00y4aromuXxcs B paMKax peanu3aluu
UMU UHJIUBUIYATBHBIX U TPYIITOBBIX
UCCIJIEIOBATENbCKUX IPOEKTOB;

11) BeikazaTh CBOI MHTEPEC K yBIIeUe-
HUSIM, MEUTaM, )KU3HEHHBIM IJIaHaM,
npobaemam aereit/o0yyaromuxcs B
KOHTEKCTE COIep)KaHUs yueOHOro
npeaMera;

12) ®opmupoBath y 00y4aromumxcs
KYJIbTYpPY 3J0POBOTO U O€3011aCHOTO
00pa3a XK13HH;

13) Peann3oBbIBaTh BOCIIUTATEIHHBIE
BO3MOYKHOCTH B Pa3JINYHBIX BUAAX JEsi-

[udposas
nabopaTopus

1o ¢usuke

[udposas
nabopaTtopus

o gusuke

Hudposas
nabopaTopus




Ta aTOMOM /7f41a4a6
Crpoctie bubmuoreka [JOK
5.2 aT(?MHOFO . 6 1 https://m.edsoo.ru
P /7f41a4a6
SepHELe bubmuoreka [JOK
5.3 :a If . 7 1 https://m.edsoo.ru
peaxt /7412426
Hroro no pazgeny 17
sz;(;p:(l)mee I:KZE;S_ bubnuoreka [JOK
H o AeP 7.9 9 2 https://m.edsoo.ru
Kypca pusuku 3a 7- 7641426
KJ1acc -
OBIIEE KOJIMYE-
CTBO HACOB IIO 102 27

I[TPOTPAMME

TEIBHOCTH 00Y4YaIOIINXCsl HA OCHOBE
BOCTIPHUSITHS SJIEMEHTOB JICHCTBUTENb-
HOCTH: HaOJIIOJICHUE 33 AEMOHCTpaLus-
MU YUUTEIIS, TPOCMOTP YIEOHBIX
(bMIBMOB.

1o Gpu3uKe




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
DJIEeKTPOHHbIE
Ne Ne ypo- Tema ypoka 1P U(ppoBbIE [arta npose flomaruree 3a-
n/n Ka B yp mep P IaHue
o0pa3oBaTe/bHbIE JAeHHs YpPOKa
pasjene
pecypcsl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
https://tunsh.
®dusuka — Hayka o npupone. sAsie- 04.09 PRSR
1 1 Kypc ®usznka 7
HUS IpUpoJibl. PU3NUYECKUE SIBICHUS 05.09
Vpok 1
Mexanuyeckue, TEII0BbIE, JICKTPHU- https://tunsh.ru
2 2 YECKUE, MArHUTHBIE, CBETOBBIE, 3BY- 06.09 Kypc ®uszuka 7
KOBBI€ SIBIICHUS Ypoxk 2
https://tunsh.
Pus3nyecKue BeIMUYUHBI U UX U3MeE- 11.09 Pe.- NI
3 3 Kypc ®uzuka 7
peHue 12.09
Vpok 3
Vpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPHU MOMOIIH KUJIKO Dllpesilunshiy
4 4 PaType! 1P HHRIA 1 13.09 Kypc ®usuka 7
CTHOTO TEPMOMETpA U JIaTUHKA TEM-
" YPOK 4
nepaTypsl
Kaxk ¢usuka u qpyrue ecTeCTBEHHBIE
.E - https://tunsh.
. . HayKH I/I3yIIaI0;[ npuponay. Ecrect BuGnmorexa LOK 18.09 p ps q)uns ru7
BEHHOHAY4HbI METO/ MO3HAHUSI. ¢ Ouznka
i A . https://m.edsoo.ru/ff09f72a 19.09 P
Onucanue pU3NUECKUX SBICHUH C Ypok 5

HOMOIIBIO MOJZIETIEN




VYpoxk-uccinenosanue "lIpoBepka ru-
NOTE3bl: JAJIBHOCTD M0JIETA IIAPUKA,

https://tunsh.ru

6 6 20.09 Kypc ®uszuka 7
MYIIEHHOTO0 TOPU30HTAIIBHO, TEM
" Ypok 6
0oJb11e, YeM OOJIbIIIE BHICOTA ITyCKa
Pa3zgea 2. [lepBoHayaibHbIE CBeJEeHUS 0 CTPOCHUU BelllecTBA
C .0 - https://tunsh.
71 susoune aucxpersioc crpocae | bimiorexa LIOK R
BIB Ue JIUCKPETHOE CTPOCHU U3HK
HHE KD P https://m_edsoo.ru/ff09fe0a 26.09 P
BEILECTBA Ypoxk 7
https://tunsh.
8 2 JIBrm>xeHue yac eIecTna bubamorexa LOK 27.09 K I:)Sc @ur: :17
BIDKCHHE YACTHI] B TB . U3HK
et https://m.edsoo.ru/ff0a013e P
Ypok 8
Vpok-uccienoBanue «OMnbITH 1O Ha- 02.10 https://tunsh.ru
9 3 OJIFOICHUIO TEIIJIOBOTO PACITUPEHUS 0 3' 10 Kypc ®uszuka 7
ra3oB» ' VYpok 9
https://tunsh.ru
10 4 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 04.10 Kypc ®uzuka 7
VYpox 10
B3anmMocBs3b MeX1y CBOMCTBaMHU
» . BEILECTB B Pa3HBIX arperaTHeIX CO- BuGmorexa LIOK 09.10 IIZ[tps:/C/I;unsh.ru7
TOSTHUSIX U UX aTOMHOMOIIEKYIISIP- U3HKa
cro OMEOMOIICRYIBP https://m.edso0.ru/ff0a0378 10.10 ype oS
HbIM cTpoeHueM. OcoOeHHOCTH Ypok 11
arperaTHbhIX COCTOSTHUHN BOJIBI
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
https://tunsh.
Mexanuyeckoe nBuxeHne. PaBHo- bubnuoteka [JOK PRSI
12 1 11.10 Kypc ®usznka 7
MEpHOE 1 HEPAaBHOMEPHOE JIBUKEHHE https://m.edsoo.ru/ff0a05c6
VYpok 12
13 ) CronocTh. EAHILE CKODOCTH bubmuorexa [JOK 16.10 https://tunsh.ru
P - AL P https://m.edsoo.ru/ff0a079c¢ 17.10 Kypc ®uszuka 7




Vpok 13
https://tunsh.ru

bu6nmoreka [IOK
14 3 P 18.10 Kypc © 7
acyeT MyTU U BPEMEHU JABU)KCHUS hitps://m.edsoo.ru/ff0a0acd ypc Ousuka
VYpok 14
s a e B o 0k et
g P https://m edsoo.ru/ff0a0c10 24.10 P
HUS CKOPOCTH JIBHKCHUS TEI Ypok 15
https://tunsh.
IInotHOCTH BemecTBa. PacueT Maccel bubnnoreka IIOK DS-MUNSA.TU
16 5 25.10 Kypc ®uszuka 7
1 o0BbeMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
VYpok 16
https://tunsh.
JlaboparopHuas pabota «Onpenerne- 06.11 PR
17 6 . Kypc ®uszuka 7
HUE MUIOTHOCTU TBEPAOTO TEIa» 07.11
Ypox 17
https://tunsh.
Pemenue 3aga4d mo reme "InoTHOCTE bu6nuoreka [IOK DS-/AUNSA-IL
18 7 08.11 Kypc ®uzuka 7
BemecTna” https://m.edsoo.ru/ff0al23c
Ypox 18
Cuta Kak XapakTEepUCTHKA B3aUMO- 1311 https://tunsh.ru
19 8 neiictBus ten. Cuia ynpyrocTH. ) 4' 1 Kypc ®uzuka 7
3akon ['yka ’ Vpok 19
Jlab 0 "
sannemoern pactkcrs (1edop hps:/unsh
20 9 ) P : 021 ) I;" 15.11 Kypc @usika 7
MAIUH ) PYKUHBI OT MPUIIOKCHHON
i Py P VYpok 20
CHJIBI»
20.11 https://tunsh.ru
21 10 SBnenune Tarorenus. Cuma TSHKECTH 21 ' 1 Kypc ®usznka 7
' Vpok 21
CBsi3b MEXY CUIJION TSXKECTU U Mac- https://tunsh.ru
b K
22 11 colt Tena. Bec rena. Pemenue 3agau nbmmorexa 11O 22.11 Kypc ®uszuka 7

o teme "Cuna Tsoxkect"”

https://m.edsoo.ru/ff0al778

VYpok 22




https://tunsh.ru

Cuna TSKeCTH Ha IPYTUX IUIaHEeTax. bubmuorexa [JOK 27.11
23 12 Kypc ®usznxka 7
Pu3nyecKkue XapakKTEPUCTUKHU IIIIaHET https://m.edsoo.ru/ff0al502 28.11
VYpok 23
https://tunsh.
Nsmepenune cun. unamomerp JIP bubmuorexa [JOK DL UL
24 13 29.11 Kypc ®usuka 7
6e3 oopmIteHUs https://m.edsoo.ru/ff0al778
VYpok 24
bubmuorexa [{OK 04.12 https://tunsh.ru
25 14 Bec Tena. HesecomocTts [loBTOp 227 https://m.edsoo.ru/ff0al8cc 0 5' 12 Kypc ®uszuka 7
’ Vpok 25
g y C:)I(C)))KGI;I:IC IIBY); SI/IJI, HaIpaBJIEHHBIX BuGmorexa LIOK o1 lllcttpscz/gurglsh.;u7
10 OJTHOU TIPSIMOH. . U3UK
A . P https://m.edsoo.ru/ff0ala70 P
PaBHopeiicTByIOIas cui Ypok 26
https: sh.
Pemenue 3anay no teme "PaBHOnEH- 11.12 Winsffumshary
27 16 ot S 212 Kypc ®usznka 7
Yot ' Vpoxk 27
https://tunsh.
TpeHune CKONbKEHNS U TPEHUE MTOKOS. bubmuoreka [JOK PR
28 17 13.12 Kypc ®uzuka 7
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
VYpok 28
JlaGopatopHas pabora «3yueHue https-//tunsh.ru
3aBUCUMOCTH CUJIBI TPEHUS CKOJIbXKE- bubmuoreka [JOK 18.12
29 18 Kypc ®uzuka 7
HU OT CWJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8 19.12 Yook 29
COIPUKACAIOIIUXCS TOBEPXHOCTEN» P
PelleHIe %At Ha of eHI https://tunsh.ru
30 19 ZBHeO e;:T': o e; Cr:jij eHie 20.12 Kypc ®uzuka 7
P A yiot VYpox 30
Pemenue 3agag mo remam: «Bec Te- httos://tunsh.ru
a1 20 na», «['paduueckoe n300paKeHHE bubmmoreka [JOK 25.12 ” pc' CDI/ISAI/IK'a -
cumy, «Cumsly, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0 26.12 yyz <31
CHID» P
32 21 3auer 1o Temam: «MexaHn4ecKoe 27.12 https://tunsh.ru




JBWKEHUE», «Macca, MII0THOCThY,
«Bec tenay, «I'padugeckoe nzobdpa-
JKeHUE cui», «CHIIBD

Pa3znea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB

Kypc ®usuka 7
VYpok 32

https://tunsh.ru

Jasnenne. CriocoObl yMEHbBIIICHUS U bubmuorexa [{OK 15.01
33 Kypc ®uszuka 7
YBEJIMUYEHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6 16.01
VYpok 33
https://tunsh.
JlaBiienue ra3za. 3aBUCUMOCTbD JIaBJic- bu6mmoreka [IOK P UNSLIU
34 . 17.01 Kypc ®uszuka 7
HUS ra3a oT 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
VYpok 34
i Ilepenaua naBieHus TBép,Z[I:IMI/; Te- Bumorexa LIOK 201 llzttps:/gunsh.ru7
JIaMU, )KHJIKOCTSIMHU U Ta3aMu. 3aKOH https-//m.edsoo.r/f0a25b0 23.01 ypc ®usuka
[Tackans Ypok 35
https://tunsh.
JlaBlieHHE B )KUJIKOCTH U I'a3€, BbI- bubmuorexa [IOK DAL UL
36 . 24.01 Kypc ®uszuka 7
3BaHHOE JICICTBUEM CHUJIbI TSKECTU https://m.edsoo.ru/ff0a2718
VYpok 36
https: sh.
37 Pemenne 3agau mo teme «/laBnenue B bu6mmoteka [IOK 29.01 Kt tpz /QIE;IK:;
SKUIKOCTH U Tra3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826 30.01 P
VYpoxk 37
https: sh.
38 Coobmaronmecs: Cocyabl bubamorexa LOK 31.01 Kttpi: /gllilrsl;K;u7
ot A https://m.edsoo.ru/ff0a2970 ‘ P
VYpok 38
https://tunsh.
39 it eCKITit TIbecc bubmuoreka [{OK 05.02 ” Di /(/DUI;S ;u7
UIPABIMYECKHUH 1T H3HUK
P P https://m.edsoo.ru/ff0a3136 06.02 P
VYpok 39
Matorerout. TlopHeEoit https://tunsh.ru
40 OMeTP . OPIIHEBO 07.02 Kypc ®usuxa 7
YKUJIKOCTHBIM HacoC
VYpox 40
41 Atmocdepa 3emmu. [Ipuunnsl cyie- bubnmnorexka HOK 12.02 https://tunsh.ru




CTBOBAHMS BO3AYIIHOW 000IOUKH
3emin. 3aBUCUMOCTB aTMOC(EepHOTO
AaBJICHUS OT BBICOTHI HAJl YPOBHEM

https://m.edsoo.ru/ff0a2b5a

13.02

Kypc ®usuka 7
Ypok 41

MOpst
https://tunsh.
Bec Bo3ayxa. ATmocdepHoe bubmuorexa [JOK DL UL
42 10 14.02 Kypc ®usuka 7
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
Ypok 42
https://tunsh.
43 11 N3mepenne arMocepHOro JaBieHuUs. bubnmnoreka HOK 19.02 K Di @;2;K;u7
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8 20.02 P
VYpok 43
https://tunsh.
3aBHUCHMOCTB aTMOC(HEPHOTO JaBJIe- bubmuorexa [HOK PSR
44 12 21.02 Kypc ®uszuka 7
HUS OT BBICOTHI HaJl YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
VYpok 44
https://tunsh.
bapomerp-anepoun. AtmochepHoe bubmuorexa [HOK 26.02 PSR
45 13 Kypc ®usznka 7
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4 27.02
VYpoxk 45
Pewenne 3agau no reme " AT™Mo0 Dlpesiluns iy
46 4 epmoe - 28.02 Kypc ®usuxa 7
H BIICHU
PHOC 1L VYpok 46
g et o ox
Py $OP s https://m.edsoo.ru/ff0a3276 06.03 P
cuiia Ypoxk 47
JlaGopaTopHas pa60Tva «Onpe)leine- https-//tunsh.ru
HUE BBITAJIKUBAIOIIEH CHUIIBI, JEHCT- bubnmnoreka [JOK
48 16 . 07.03 Kypc ®uszuka 7
BYIOILIEH Ha TEJIO, MOTPYKEHHOE B https://m.edsoo.ru/ff0a33fc
VYpok 48
KUIAKOCTY
Uc-
JlaGopaTtopHas pabota 1o Teme «Mc hittps-//tunsh.ru
CJIEIOBAHNE 3aBUCUMOCTH Beca Teja B bu6mmoreka [IOK 12.03
49 17 . . Kypc ®uszuka 7
BOJIE OT 00bEMA MOTPYKEHHOI B https://m.edsoo.ru/ff0a3514 13.03 Vpok 49

KHUAKOCTH 4aCTU TCJIa»




https://tunsh.ru

bu6nmmoreka [IOK
50 18 11 14.03 K () 7
flaBare Tel https://m.edsoo.ru/ff0a3a96 ype FPHsHia
Ypox 50
e oot ot Ko, 903 | hupsiunshry
51 19 P P py‘I./Ip ’ Kypc ®usuka 7
BaHUE JIOJIKU U ONpeeIieHue €€ rpy- 20.03
.. " VYpoxk 51
30I101bEMHOCTH
Pemenne 3agaud mo remam: «IInaBa-
https://tunsh.ru
Hue cynoB. Bo3nyxoriaBanue, bu6nunoreka [IOK
52 20 . 21.03 Kypc ®uszuka 7
«/laBneHue TBEpABIX TN, KUIKOCTECH https://m.edsoo.ru/ff0a3654
Ypok 52
U ra3oBy
https://tunsh.
3ayeT no Teme «JlaBaeHue TBEpAbIX 02.04 DS-/UNSA.IU
53 21 . Kypc ®uszuka 7
TEN, JKUAKOCTEH 1 ra3oB» 03.04
Ypok 53
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
https://tunsh.
54 1 Mexannueckas padora bubmorexa HOK 05.04 K o QDI:IHIS/IK;U7
CRAMIACCRA pabo https://m.edsoo.ru/ff0a382 ' YPe S
VYpok 54
https://tunsh.
55 2 MomnocTs. EAuHUIBI MOIITHOCTH bubmorexa HOK 09.04 K o QDI:IHIS/IK;U7
OTHHOCTD. EAHHIE! MOMIHOC https://m.edsoo.ru/ff0a382 10.04 yPeEoS
Ypok 55
VYpoxk-uccnenosanue "Pacuér mor- https://tunsh.ru
56 3 HOCTH, Pa3BUBAEMOM MPpH MOAbEME IO 11.04 Kypc ®uzuka 7
nectHuue" Ypok 56
https://tunsh.
IIpocteie Mexanu3msl. Peruar. Pas- 16.04 PR
57 4 Kypc ®uszuka 7
HOBECHE CUJI Ha pblyare 17.04
VYpok 57
Pbruaru B TexHHKE, OBITY U IPUPOJIE. BuGmorexa LIOK https://tunsh.ru
58 5 JlaGopaTtopHas paborta «Mccnenosa- 18.04 Kypc ®uszuka 7

HUE YCIIOBUI paBHOBECHUS pblyara»

https://m.edsoo.ru/ff0a478e

VYpok 58




https://tunsh.ru

Pentenue 3amau mo teMe «Y CIIOBUA bu6nmoreka [IOK 23.04
59 6 Kypc ®uzuka 7
PaBHOBECHSI pbluara» https://m.edsoo.ru/ff0a48a6 24.04
Ypok 59
K .
B
60 7 - < 400paTOpHa pa 0.5 25.04 Kypc ®usnka 7
«3mepenue KII/] HakaoHHOM 11I10C-
Ypoxk 60
KOCTH
https://tunsh.
61 g Pemrenne 3agau mo treme "Pabora, bu6nuoreka [IOK 30.04 K pi q)l;g;K:;
MomHocTh, KIT/T" https://m.edsoo.ru/ff0adc48 01.05 yp
Ypok 61
https://tunsh.
Mexannueckas sHeprus. Kunernue- bubnmnorexka HOK DAL
62 9 02.05 Kypc ®uszuka 7
CKasl ¥ MOTEHIMaIbHast SHEPTUsl https://m.edsoo.ru/ff0a4252
Ypok 62
https://tunsh.
63 10 3aK0H COXpaHEHUsI MEXaHUYECKOM bubmuorexa [HOK 07.05 K pi q)l;;;K:;
SHEPrUuu https://m.edsoo.ru/ff0a4360 08.05 P
VYpox 63
Ypok-3KCIIepuMEHT 10 Teme "IKcIie-
PUMEHTAJILHOE OIpEeJIETICHUE N3Me- https://tunsh.ru
64 11 HEHUS KHHETUYECKOHN M MOTEHIINAIb- 1 09.05 Kypc ®uszuka 7
HOM SHEPruu Npu CKaThIBAaHUM Tea VYpok 64
10 HaKJIOHHOM TIOCKOCTH"
https://tunsh.
3auet 110 TeMe «PaboTa U MOIIHOCTE. 14.05 DS/
65 12 Kypc ®uzuka 7
OHeprus» 15.05
Ypok 65
Ob6o0611aro1iee MOBTOPEHNE
bubmuorexa [JOK https://tunsh.ru
66 1 O606menue kypea ¢pu3nku 7 Kiacca https://m.edsoo.ru/ff0adee6 16.05 Kypc ®uzuka 7
https://m.edsoo.ru/ff0a4ffe Ypok 66
21.05 https://tunsh.ru
67 2 Hrorosast koHTpOIbHAs paboTa .05 Kypc Omsuxa 7




Ypok 67
https://tunsh.ru

68 3 [ToaBeneHue UTOroB yueOHOTO To/1a 23.05 Kypc ®usuka 7
VYpok 68
8 KJIACC
DJIeKTPOHHbIE
Ne e ypo- Tema ypoka P udposbie HJata nmpose Aomaumee 3a-
n/n Ka B yp op P IaHue
o0pa3oBaTejibHbIE JAeHHs YPOKa
pasneiie
pecypcsl
Pa3pgean 1. TensioBbIe IBJICHUSA
OCHOBHBIE TTOJIOKEHHUS MOJEKYIIPHO- https://tunsh.ru
1 1 KHHETUYECKON TEOPHUHU U UX orZILITELIe bubmmorexa LOK 025.09 K pc ®dusuka 8
p https-//m.eds0o.ru/ff0a5256 03.09 P
IIOATBEPKICHHUS VYpoxk 1
https://tunsh.
Macca u pazmep aToOMOB U MOJIEKYII 03.09 PSSR
2 2 BXOIHON KOHTDO 06.09 Kypc ®usuxa 8
XOJIHOW KOHTPOJIb .
A P Ypok 2
https://tunsh.ru
Mopenu TBEPAOTO, KUAKOTO U razo000- bubnmnorexka HOK 09.09 b
3 3 g Kypc ®usznka 8
Pa3HOIr0 COCTOSTHUM BELIECTBA https://m.edsoo.ru/ff0a540e 10.09
VYpok 3
(01 % é -
'bSICHEHUE CBOWCTB TBEPJIOTO, 31(1/1)1 hitps://tunsh.ru
KOT'O U Ta3000pa3HOro COCTOSTHUI Be- 10.09
4 4 . Kypc ®usuxa 8
IIECTBA Ha OCHOBE MOJIOKEHUI MoJe- 13.09 Voo 4
KYJISIPHO-KUHETHYECKOM Teopuu P
5 5 Kpucrannmueckue u amopgHsble Tena bubnrorexa LHOK 16.09 Dt pacffin e L
P P https://m.edsoo.ru/ff0a5800 17.09 Kypc ®usia 8




VYpok 5
https://tunsh.ru

CmauyuBaHue U KanuuisipHOCTh. [1o- bubnmoreka [JOK 17.09
6 6 Kypc ®usunka 8
BEPXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530 20.09
VYpok 6
https://tunsh.ru
7 7 TerioBoe pacluMpeHUe U CoKaTUeE bubmmorexa [IOK 23.09 K pc duzuka 8
P p https://m.edsoo.ru/ff0a5a26 24.09 P
Ypok 7
Temnepatypa. CBsi3b TEMIIEPATYPHI CO 4.0 https://tunsh.ru
8 8 CKOPOCTBIO TEIJIOBOT'O JIBUYKEHUSI Yac- 27' 09 Kypc ®usuka 8
THIL ' Vpok 8
https://tunsh.
9 9 Buyrpennss sueprusi. CiocoObl uzme- bubnuorexa [JOK 30.09 K pi q)l:II;IS/IK;uég
HEHUs BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60 01.10 P
Ypok 9
https://tunsh.ru
10 10 Bunael rerionepenaun brbmmorexa LTOK 01.10 K Dc ®duznka 8
g peA https://m.edsoo.ru/ff0a6412 04.10 P
VYpox 10
Ypok- "IT
POK-KOH(pepeHus paKTI/qucxoe https://tunsh.ru
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB bubmmoreka [JOK 07.10
11 11 Kypc ®usuxa 8
BEIIECTB U MaTEPHAJIOB B LIEJISIX DHEP- https://m.edsoo.ru/ff0a65c0 08.10 Vo 11
rocOepexeHus" P
https://tunsh.
KomnnuectBo Termnorel. Y aeapHas bu6mmoteka [IOK 08.10 D8-S
12 12 Kypc ®usnka 8
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976 11.10
VYpok 12
https://tunsh.
VYpaBHeHue TerioBoro 6ananca. Ten- bubmuoreka [JOK 14.10 PR
13 13 Kypc ®usnka 8
JI000MEH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088 15.10
VYpok 13
JlaboparopHnas pabota "Hccrnenoanue https://tunsh.ru
14 14 }IBJIeIfI/IH TI;HJIO(I))6MCH8. pu CM§H.II/IB3. bubmmorexa [IOK 15.10 K Dc ®duszuka 8
N P https://m.edsoo.ru/ff0a6a98 18.10 P
HUU XOJIOAHOM U ropsyeil Boasl" Ypok 14




PacueT xonuuecTBa TCIIJIOTHI, HEeo0X0-

https://tunsh.ru

21.10
15 15 JIMMOTO JUIsl HAarpEBaHUs TeJla U BbIJIE- .10 Kypc ®u3uka 8
JI1IEMOT0 UM ITIPHU OXJIaKICHUH ' Ypok 15
https://tunsh.
JlaGopaTtopHnas pabota "Onpezenenue bubmuorexa [JOK 22.10 P UL
16 16 . Kypc ®usuka 8
yAEIbHOM TEIIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0 25.10
VYpok 16
https://tunsh.
DOHeprus TOIMBa. Y IeJabHas TerioTa bu6nuoreka [IOK 04.11 DS/
17 17 Kypc ®u3zuka 8
CropaHus https://m.edsoo.ru/ff0a7bSa 05.11
Ypox 17
[InaBnenue u oTBEpAECBaHKNE KpUCTAI- https://tunsh.ru
18 18 JTUYECKUX TeIl. Y, epJfI)HaSI TeHJIIZ)Ta bubmorexa LHOK 05.11 K I:)c dusuka 8
oA https://m.edsoo.ru/ff0a71d2 08.11 P
TIJIaBJICHUS Ypok 18
https://tunsh.
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JlaboparopHas pabora «3yuyenue 3a- https://tunsh.ru
38 38 KOHAa I;ox I?J.HGHII:I)}I 3HE FI/II/IZII bubmmorexa [IOK 03.12 K pc duszuxka 9
p p https://m.edsoo.ru/ffOb12fe 04.12 yP
Ypoxk 38
[Toaroroska k 3auery ;0 TEME lt/[exa— . ox https://tunsh.ru
HUYECK BIKeHUE. B3zauMoaeiicTeu
39 39 €CcKoe JI enue. B3 i OJIEICTBUE nommoreka L] 05.12 Kype ®usiika 9
TeN. 3aKOHBI COXPAHEHU. https://m.edsoo.ru/ff0b0408
Ypok 39
3auer 1o TeMe "MexaHHYeCKOe IBU- https://tunsh.ru
40 40 s)keHune. BzanMoneicTBue Tel. 3aKOHBI bubnmorera [TOK 09.12 Kypc ®usuka 9
) A ' https://m.edsoo.ru/ff0b06ec ’ yp
coxpaHeHus." Ypok 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
https://tunsh.
41 1 KonebarensHoE IBMKEHNE U €T0 Xa- bubmuoreka [JOK 10.12 ” DSC q)::;;{;g
PaKTEPHCTHKH https://m.edsoo.ru/ffOb1858 11.12 P
Ypok 41
Jaryxaroiue Kojicoanus. BeiHyxaeH bu6 OK itps:/tunsh.ru
42 2 yxaiot  DRIYHA momnorexa L1 12.12 Kypc dusnka 9
HbIe KoeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
Ypok 42
MaremMaTnuecKuil U NPy >KUHHBINA hitps://tunsh.ru
43 3 by 16.12 Kypc ®uzuka 9

MasiTHHUKH

VYpoxk 43




VYpoxk-uccienoBanue «3aBUCUMOCTh

https://tunsh.ru

. bubmuorexka [JOK 17.12
44 4 neproja KojeOaHuii OT KECTKOCTU hitps://m.edsoo.ru/fi0b197a 18.12 Kypc ®usuka 9
IIPY’KUHBI U MacChl Ipy3an VYpok 44
[IpeBpateHne sHeprun Npyu MEeXaHuue e
45 5 PeBpaT priip 19.12 Kypc ®usuka 9
CKUX KOJICOaHMSIX
Ypok 45
Jlaboparopuas pabota «OnpeneneHue https://tunsh.ru
46 6 4acTOTHI U NIeproia KojaebaHui npy- Bubmmorexa LIOK 23.12 Kypc ®usuka 9
pHOA Py https://m.edsoo.ru/ffOblaec ’ P
KUHHOI'O MassTHUKA Ypok 46
Jla6 0 IT -
aboparopHas paboTa « pOBepK:a HE hitps://tunsh.ru
3aBUCHMOCTH IIEPHO/Ia KOJIeOaH it Ipy- Bbubanorexa [IOK 24.12
47 7 Kypc ®usuka 9
3a, MOABEIICHHOI0 K HUTH, OT MaCCHI https://m.edsoo.ru/ff0b197a 25.12 y 47
OK
rpy3a» P
Mexannueckue BosiHbl. CBOMCTBaA Me- BuG 10K https://tunsh.ru
nonInoTeKa
4 T 26.12 Kypc @

8 8 XaHU4YEeCKUX BoJH. [IposonbHbIe U hitps-//m.cdsoo.rw/fi0b2 Lfe 6 ypc @usuka 9
MOTIEPEYHbIE BOJHBI VYpok 48
Ypok-koHpepeHmus "MexaHnndeckue https://tunsh.ru

49 9 BOJIHBI B TBEpJOM Tene. CelicMuyeckue 13.01 Kypc ®uzuka 9
BOJIHBI" Ypoxk 49
https://tunsh.
50 10 3Byk. PacnipocTpanenue u oTpaxeHue 145181 Kyrlz))sc q):;;K:;
ByKa .
BYK Ypok 50
Ypok-uccienosanue "Habmronenune 3a 1 ps://tunsh.ru
51 11 POICHECHIEAOBATHE 1OACHHE 58- 16.01 Kype ®usnixa 9
BHUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI
Ypok 51
I'pOMKOCTE 3BYKa M BBICOTA TOHA Do/ unshug
52 12 P - ' 20.01 Kypc ®usiia 9
AKYyCTHYECKHUI pE30HAHC
Ypok 52
53 13 VYpok-koHpepennus "YIbpTpa3sByk u bubmumoreka [IOK 21.01 https://tunsh.ru
nH(]pa3BYK B MPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca 22.01 Kypc ®usnka 9




[ToaroroBka k 3auery o teme "Mexa-

bubmuoreka [JOK

VYpok 53
https://tunsh.ru

54 14 23.01 Kypc © 9
HUYECKHUE KoJIeOaH!s U BOJTHbBI" https://m.edsoo.ru/ff0b25f0 Ype FoHsuKa
Ypok 54
3auer 1o teme "MexaHuYeCcKHe KoJIe Dl paiunsln
9eT M0 TeM XaHUYECKUE KOJIe-
55 15 " 27.01 Kypc ®u3zuka 9
OaHUs U BOJIHBI
Ypok 55
Pa3nen 3. DjekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
https://tunsh.
56 1 DJIEKTPOMArHuTHOE TOJIE. bubmuoreka [JOK 28.01 X DS q)uns ru9
c dusnka
DNeKTpOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe 29.01 P
Ypok 56
https://tunsh.ru
57 2 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH 30.01 Kypc ®uszuka 9
Ypoxk 57
VYpok-koHpepe "[Ikana 35meKkTpo-
P Geperits "Lk HICKTP https://tunsh.ru
MarduTHBIX BOIH. Mcrons30BaHue bu6mmoreka [JOK
58 3 . 03.02 Kypc ®usuka 9
DJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
" VYpok 58
CBSI3U
VYpok-uccnenosanue "M3yuenue https://tunsh.ru
59 4 CBIZ)I?ICTB anei OMaFHI/ITHy;X BOJIH C bubmmorexa [TOK 04.02 Kypc ®usuka 9
P https://m.edsoo.ru/ff0b2¢c6¢ 05.02 P
MTOMOIIbI0 MOOMIIBHOTO TesedoHa" Ypoxk 59
Pemenue 3agau Ha onpenenenue yac- https://tunsh.ru
60 5 TOTBI U JUIMHBI 3JIEKTPOMArHUTHON 06.02 Kypc ®uzuka 9
BOJIHBI Ypok 60
DneKTpoMarHuTHasi Ipupoia CBeTa. https://tunsh.ru
61 6 CxopocTts cBeta. BonHoBbIe cBOlCTBA bubmmorexa [TOK 10.02 Kypc ®uzuka 9
P ' https://m.edsoo.ru/ff0b31d0 ' P
CBETa VYpok 61

Pa3gen 4. CBeToBbI€ ABJICHUSA




Uctounuku cBeta. [Ipsimonuneitnoe

https://tunsh.ru

bubmuorexka [JOK 11.02
2 1 .
6 pacrpocTpaHeHue CBeTa. 3aTMEHUS hitps-//m.cdsoo.ru/ff0b3658 12.02 Kypc ®usuka 9
Connua u Jlynst Ypok 62
3aKOH OTpaKeHHs cBeTa. 3epkana. Pe- https://tunsh.ru
63 2 IIEHHE 3a]1a4 HA IPUMEHEHHUE 3aKOHA bubmorexa HOK 13.02 Kypc ®usuka 9
8 P https://m.edsoo.ru/ff0b38c4 ' P
OTpaXKCHUs CBETA Ypok 63
[Mpenomienue ceeTa. 3 e bu6 OK hutps:/tunsh.ra
BeTa. 3aKOH IPEIOM-
64 3 P P mommoreka L1 17.02 Kypc ®usika 9
JIEHUS CBETa https://m.edsoo.ru/ffOb3aea
Ypok 64
[TosiHOE BHYTpEHHEE OTPAKEHUE CBETA. https://tunsh.ru
65 4 Hcnonbs3oBanue mogHOro BHYTPEHHETO bubmmorexa [IOK 18.02 Kypc ®usuka 9
yIp https://m.edsoo.ru/ff0b3c5c 19.02 P
OTPaKEHUs B ONITUYECKUX CBETOBOAAX Ypoxk 65
JlaGopaTopnas pabdora "1
3aBHCI:4h:OffHﬂ p;a ?ITiﬂo;;zzﬂnsz;I: ) blpe://ush.ru
66 5 S Of Hap O 20.02 Kypc ®usika 9
MaJICHUS Ha Tpa-
" yq yr ""H p yPOK 66
HUIIE "BO3/TyX-CTEKJIO
Ypok-koHpepennus "Mcnons3oBanue https://tunsh.ru
67 6 MOJTHOTO BHYTPEHHETO OTPaKECHHUS: 24.02 Kypc ®usuka 9
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b" Ypok 67
https://tunsh.ru
68 7 JInn3el. OnTryeckas cuiia JMH3bI bubmmorexa [TOK 25.02 K Dc ®dusuka 9
) https://m.edsoo.ru/ffOb3f2c 26.02 yp
Ypok 68
Bu6 1OK https://tunsh.ru
. noIMoTEeKA
69 8 ITocTpoenne n3o0pa>keHuii B TMH3AX hitps://m.edsoo.ru/fObddda 27.02 Kypc ®uzuka 9
Ypok 69
JlabopaTtopHas pabota "OnpeneneHue https://tunsh.ru
. bu6mmoreka [{OK
70 9 (hOKYCHOTO PACCTOSIHHS M ONITUYECKOMN 03.03 Kypc ®uszuka 9
. https://m.edsoo.ru/ff0b4206
CHJIBI coOMpatolei JIMH3b1" VYpok 70
71 10 Ypok-koupepenius "OnTudeckue bubnmoreka [JOK 04.03 https://tunsh.ru
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e 05.03 Kypc ®usnka 9




Ypoxk 71
https://tunsh.ru

bubmuoreka [JOK
72 11 I'na3 kak ontudeckas cucteMa. 3peHue hitps://m.edsoo.ru/fl0b4684 06.03 Kypc ®uzuxa 9
Ypok 72
https://tunsh.
73 2 VYpoxk-koHpepeHuus "I["G(I)CKTLI 3peHHSL. 10.03 Ky];:c q)l;;m;ug
Kaxk coxpaHuts 3peHue
Ypok 73
Paznoxenne 6e10ro cBETa B CIEKTP. https://tunsh.ru
74 13 Omnertel HetoTona. Croxxenue crek bubmmorexa [JOK 11.03 Kypc ®usuka 9
’ https://m.edsoo.ru/ff0cOfdc 12.03 yp
TpaJibHBIX LBETOB. Jlucnepcus cBera Ypok 74
Jlaboparopuas padota "OnbIThI 110
Pa3IOKEHHUIO OEJIOT0 CBETA B CIICKTP H https://tunsh.ru
75 14 BOCIPUSATHUIO I[BETA MPEIMETOB IIPU UX bubmmorexa [JOK 13.03 Kypc ®usuka 9
P 1 pea P https://m.edsoo.ru/ffOcOe2a ) yp
HaOJIIOICHNH Yepe3 [BETOBbIC (DUITBT- Ypok 75
pI)I"
VYpok-nipakTukym "BoHOBBIE CBOMCT- https://tunsh.ru
76 15 Ba CBETA: AMUCIIEPCHs], UHTEpPEepEHIIUs 17.03 Kypc ®uzuka 9
u audpaxuus” Ypok 76
Pa3nen 5. KBanToBble siBJIeHUS
https://tunsh.
OmeiTel Pe3epdopaa u rutanerapHas bubnunoreka [JOK 18.03 PRSI
77 1 Kypc ®usuka 9
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8 19.03
Ypoxk 77
https://tunsh.ru
78 2 [Tocrynater bopa. Moaens atroma bopa 20.03 Kypc ®uzuka 9
Ypoxk 78
Hcnyckanne v norioneHne cBera https://tunsh.ru
. bu6mmoreka [{OK
79 3 atoMoM. KBanThl. JIuneliyaTsie 31.03 Kypc ®uzuka 9
https://m.edsoo.ru/ffOc144c
CIEKTPBI Ypok 79
80 4 Ypok-nipaktukym "Habnronenue crek- bubmmorexa [OK 01.04 https://tunsh.ru

https://m.edsoo.ru/ff0c1550




TpOB UCIyCKaHUs" 02.04 Kypc ®uzuxa 9
VYpoxk 80
Bu6 10K https://tunsh.ru
" nOIMoTEeKA
81 5 PaanoakTUBHOCTE U €€ BUIBI hitps://m.cdsoo.ru/fi0c 1672 03.04 Kypc ®usuka 9
Ypok 81
Crpoenue aTroMHoro sapa. Hyknonna bu6 OK Hps:dftunsho
TPOEHUE aTOMHOTO sIJIpa. HHAas
82 6 P Apa. Ty mommoreka L1 07.04 Kypc ®usuka 9
MOJICIIb https://m.edsoo.ru/ffOc18ac
Ypoxk 82
https://tunsh.
23 7 PanuoakTuBHBIC IpEBpaICHUSI. bubnunoreka [JOK 08.04 K mc @L;II;;K:;
N3oTomsr https://m.edsoo.ru/ffOclal4 09.04 P
VYpoxk 83
Pemenue 3amau o reme: "Pangnoak bub OK futps://tunsh.
84 8 8 el nommoreka 10.04 Kype ®usika 9
THBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
VYpok 84
https://tunsh.ru
85 9 [lepuon nonypacnana 14.04 Kypc ®usuka 9
Ypoxk 85
VYpok-koHpepe "Pagunoa e https://tunsh.r
86 10 1/132)1 . :Hlfl{f({b Bpn HI/III H;I e M)IeHI/I KI:II{/I: HTbéx bubmmorexa [OK 15.04 K l:)c ®i3HKau9
ya PHPOAE, MEIHIUAHE, https://m.edsoo.ru/ff0c2126 16.04 P
Huke" Ypok 86
SAnepHbie peakiuu. 3aKOHBI COXpaHE buo6 OK s/ ituns .oy
87 1 FICPHBIC PaKtit P nommoreka L1 17.04 Kypc ®usuka 9
HUA 3apsAI0BOTO U MacCOBOIO YHCEN https://m.edsoo.ru/ff0c1c58
Ypoxk 87
DHeprusi CBA3u aTOMHBIX saep. CBs3b bub6 OK ftps://unsh.ru
88 12 P AEp- momnorexa 11 21.04 Kypc ®usika 9
MAacChl U DHEPTUU https://m.edsoo.ru/ffOc1d7a
Ypoxk 88
https://tunsh.
29 13 Pemenue 3anau no teme "SnepHele pe- 22.04 K Di @1;21841(?9
akiuu" 23.04 P

Ypok 89




Peakuuu cunresa u nenenus saep. Hc-

bu6mmoreka [JOK

https://tunsh.ru

90 14 24.04 Kypc @ 9
TOYHUKHU SHeprun CoJlHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88 ype Fousuia
VYpok 90
Ypok-koudepennus "SnepHas sHEpTE- https://tunsh.ru
91 15 TUKA. J[elCTBUS paluOAKTUBHBIX U3ITY- 28.04 Kypc ®usuka 9
YEHUU Ha )KMBbIE OpraHU3Mbl" Ypoxk 91
[ToaroroBka k 3a4yety 1o Teme "DieK- https://tunsh.ru
92 16 T olllwarHI/ITHoe noneyZBJleKT OMarHuT Bubmmorexa LIOK 29.04 K Dc ®duzuka 9
p ’ p https://m.edsoo.ru/ff0c223e 30.04 P
HbIe BOJIHBI. KBaHTOBBIE sIBJIEHUS" Ypok 92
3aueT 1o Teme "DIeKTPOMarHUTHOE https://tunsh.ru
93 17 noJie. JIEeKTPOMarHuTHbIE BOJIHBI. 01.05 Kypc ®uszuka 9
KBanToBsie siBieHus" VYpoxk 93
Ob6o0maromiee MOBTOPEHNE
[ToBTOpenue, o600meHue. Jlaboparop- https://tunsh.ru
94 1 HbIe paboThI 10 Kypcy "B3aumopeiict- Bubmorexa LIOK 05.05 Kypc ®usuka 9
p ypey a https://m.edsoo.ru/ff0c245a ’ P
BHe Ten" Ypok 94
IloBTOpenue, 0600cHNE. Pemenue https://tunsh.ru
95 2 acquII){Hx u KaqecHTIBeHHLIX 3a7a4 1no bubmorexa HOK 06.05 K l:)c ®dusnka 9
p g https://m.edsoo.ru/ff0c2572 07.05 P
teme "Temnosle mpouecch” Ypok 95
IloBTOpenue, 0600cHNE. Pemenue
acquII){Hx Y KaueCTBEHHBIX 3a71a4 110 bubmorexa LOK blpe://ush.ru
96 3 EeMe "KTIJ] TerIoBbIX ABHIaTeNCit" https://m.edsoo.ru/ff0c2a22 08.05 Kypc ®usuka 9
ORI A e https://m.edsoo.ru/ff0c2b30 Vpok 96
"KII snexkTpoycTaHOBOK"
[ToBTOpenue, o6o6menue. Jlaboparop- https://tunsh.ru
97 4 HBIE paboTHI 110 Kypcy "CBeTOBbIC 5B bubmmorexa [JOK 12.05 Kypc ®uzuka 9
P pey https://m.edsoo.ru/ff0c2¢52 ' P
JeHus" Ypoxk 97
IToBTOpenue, 0600menne. Padbora ¢ https://tunsh.ru
98 5 TeKCTaII:\)/II/I 10 TEME {-'];aKOHBI COXpaHe bubmmorexa [JOK 13.05 Kypc ®uzuka 9
p https://m.edsoo.ru/ff0c2d6a 14.05 P

HUA B MexaHuke"

Ypoxk 98




[ToBTOpenue, o600meHne. Pabora ¢

bu6mmoreka [JOK

https://tunsh.ru

99 texctamu 1o Teme "Konebanus u Boi- hitps://m.cdsoo.ru/ff0c2e82 15.05 Kypc ®u3zuka 9
HbI" Ypok 99
[ToBTOpenue, o600meHne. Pabora ¢ https://tunsh.ru
" bubmuorexka [JOK
100 TekcTamu 1o Teme "CBETOBBIE sBIIE- 19.05 Kypc ®usuka 9
https://m.edsoo.ru/ff0c3044

nus", "KBanroBas u siaepHas ¢puzuka” Ypoxk 100

https://tunsh.ru
20.05

101 Hroroas koHTpoOIbHAs paboTa 21.05 Kypc ®usuka 9

’ Vpoxk 101
https://tunsh.ru
102 [lonBenenue UTOros yueGHoro roja 22.05 Kypc ®uszuka 9

Ypok 102
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