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IHosicHuTeNLHAA 3aIIUCKA

PaGouas nporpamma no yue6HoMy npeamery «Dusnka» Ajas 7-9 KiaaccoB pa3paboraHa:

- B COOTBETCTBUU C TpeOoBaHusMu DenepasbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbHOrO CTaHAapTa OCHOBHOro obOmiero oOpasoBanus  (IIpukas
MunuctepctBa IlpocBemenus Poccuiickoit @enepanun ot 31.05.2021Ne287);

- B COOTBETCTBUU cTpeOoBanusMu CTaHIapTa MPABOCIABHOTO KOMIIOHEHTA 00IIET0 00pa3oBaHus;

- ¢ yuetom DenepanpHoil 00Opa3oBaTeIbLHON NPOrpaMMbl OCHOBHOTrO ob6Omiero oOpaszoBanusi (IIpukaz MunucrepctBa IIpocBemenus Poccuiickoii
deneparun ot 18.05.2023 roxaNe370);

- B cooTBeTcTBHM ¢ OCHOBHOW 00pa30BaTeIbHON ITPOrpaMMOi OCHOBHOTO 0011ero oopazoBanus OUY «MmmMmckas mpaBociiaBHAasi TUMHA3UY;

- B cooTBeTcTBUU C [lonokeHHnEM O CTPYKType, HOpsiiKe pa3pabOTKH M YTBEPXKIACHHUS pabo4MX MpOrpamMM Y4eOHBIX KypCOB, MPEIMETOB, AUCLUUILUINH
(MonyIneit)u pabo4mx MporpamMm KypcoB BHEYPOUHOH JIESATEILHOCTH,

- ¢ yuetoM [IpumepHoil pabouelt mporpaMMbl OCHOBHOTO 0011ero 00pazoBanus «Dusnkay;

- C YYETOM aBTOPCKOM mporpammsl nof peaakuuein A. B. Ilepbimknna «®@uznka. 7-9 kiaacceh»;

Conepxanue IIporpammel HampaBiaeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW IPaMOTHOCTH YYalllUXCSl M OpraHU3alUi0 U3y4eHMs] (QU3MKHU Ha
NesITeIbHOCTHOM OCHOBE. B Hell y4uThIBalOTCS BO3MOXXHOCTH mpeamera B peanuzanuu tpedoBanuid ®I'OC OOO k 1IaHUPYyEeMbIM JTUYHOCTHBIM U
METaINpeIMETHBIM Pe3yJIbTaTaM OOYYEHHs, a TaKKe MEXKIIPEIMETHBIE CBS3HM €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOTO OOILETo
oOpa3zoBanus. B mporpamme onpeaenstoTcs OCHOBHBIC LM M3y4yeHUs! (U3MKU HAa YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUs, IUIAHUPYEMbIE Pe3YybTaThl
OCBOCHHS Kypca (PM3HMKH: JIMYHOCTHBIE, METalpeJIMeTHbIe, MpeaMeTHbIe (Ha 0azoBoM ypoBHe). [Iporpamma ycTaHaBiIMBaeT pacrpeneieHue y4eOHOTro
MaTepuaiga Mo rojgam oOydeHus (IO Kjaccam), MpeasiaraeT MOCIeA0BaTEIbHOCTh HM3Y4YEHHS TEM, OCHOBAHHYIO HA JIOTHMKE Pa3BUTHUS MPEIMETHOTO
CoJiep’KaHusl U y4E€Te BO3PACTHBIX OCOOCHHOCTEH yJalluxcs, a TaKKe TEMaTUYECKOE IUIAHUPOBAHHUE C YKAa3aHWEM KOJIMYECTBA YaCOB HAa U3yUYEHUE KaXKIOU
TEMbl U  XapaKTEPUCTUKOW Y4eOHOW IESITeNbHOCTH Y4YalllUXCs, pealn3yeMoil mpu u3ydeHuu 3Tux TeMm. [Ipu pa3paboTke pabodeil mporpammbl B
TEMaTU4YECKOM IIJIAaHUPOBAaHUHM YUYTEHbI BO3MOXKHOCTH HMCIOJIB30BAaHUS AJIEKTPOHHBIX (LM(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOIIUXCS y4EOHO-
METOJIMYECKUMHU MaTepualaMu (MyIbTUMEAUIHBIE MPOTPaMMBbl, JJIEKTPOHHBIE YYEOHHWKH W 33JaYHUKU, DJIEKTPOHHBIE OUOIMOTEKH, BHUPTyaJbHBIC
nabopaTtopuy, HUIpoBbIE MPOrpamMMbl, KOJUIEKIIMH LU(POBBIX 00pa30BaTENbHBIX PECYPCOB), pealM3yoluX AuaakTuueckue Bo3MoxkHocTH WKT,
coJiep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENILCTBY 00 00pa30BaHUU.

OO0mas xapakrepucTuka yueOHOro npeamera «@uzuka

Kypc ¢usuku — cucreMoo0pa3yromuii uisi €CTeCTBEHHO-HAYYHbBIX Y4eOHBIX MPEAMETOB, OCKOJIbKY (PU3UYECKUE 3aKOHBI JIeXKaT B OCHOBE IMPOIIECCOB U
SBJICHUH, N3y4aeMbIX XMUMHUEH, Ouosioruei, actpoHoMuen u ¢usnueckoil reorpadueid. dusnka — 3TO MpeIMET, KOTOPBIM HE TOJBKO BHOCHUT OCHOBHOM
BKJIaJ] B €CTECTBEHHO-HAYUHYIO KapTUHY MHpa, HO U MPEAOCTABIsIET Hanbomee siCHble 00pa3ibl MPUMEHEHUSI HAYYHOTO METO/a MO3HaHus, T. €. crocoda
MOJIy4EHUs TOCTOBEPHBIX 3HaHMM o0 Mupe. HakoHel, pusuka — 3T0 npeaMeT, KOTOPbI HapsiAy ¢ APYTUMHU €CTECTBEHHO-HAYUYHBIMH MPEeIMETaMU JI0JIKEH
JaTh IIKOJbHUKaM IPEACTaBICHHE 00 YBIEKATEIbHOCTH HAYYHOTO HCCIIEIOBAaHUS U PAIOCTH CAMOCTOSTEIHLHOTO OTKPHITUS HOBOTO 3HaHusA. OgHa H3
TJIaBHBIX 3a7a4 (pu3ndeckoro o0pa3oBaHus B CTPYKType 0011ero o0pa3oBaHus COCTOUT B ((OPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPAMOTHOCTU U MHTEpeca
K HayKe Y OCHOBHOI MacChl 00YyJarOIUXCsl, KOTOpbIE B NalbHEHIIeM OyyT 3aHATHI B CaMbIX pa3HOOOpa3HbIX chepax nesTenbHOCTH. Ho He MeHee BaxKHOH
3ajayeil SABJSETCS BBISBICHHE W IOATOTOBKA TAJAHTIMBBIX MOJIOABIX JIOACH A1 MPOJOJDKEHUS O00pa3oBaHUA M JajbHeimield npodeccuoHanbHON
JeSITeIbHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX WCCIIEIOBAHUM M CO3/IaHUU HOBBIX TeXHONOTUN. COrflacHO MPUHATOMY B MEXIYHAPOJHOM COOOIIECTBE
onpezaeneHuto, «EcrecTBeHHO-HayuyHas TpaMOTHOCTh — 3TO CHOCOOHOCTh 4YEJIOBEKa 3aHMMATh AKTHBHYIO TPaKJAHCKYIO IMO3MIMIO 1O OOIIECTBEHHO
3HAQYUMBIM BOIIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMU HAayKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYUYHBIMU HAesIMU. HayduHO rpaMOTHBII
YeJIOBEK CTPEMUTCS Y4acTBOBATh B apIryMEHTHUPOBAHHOM O0CYKJIEHUU MPOOJIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HAayKaM M TE€XHOJIOTHSM, YTO TpeOyeT OT
HEro CJICAYIONINX KOMIIETEHTHOCTEH: — HAyYHO OOBSICHITH SBICHHS, — OICHHBAaTh M TIOHMMAaTh OCOOEHHOCTM HAy4YHOTO WCCIICIOBaHMUS,



MHTEPIPETUPOBATh TaHHBIC U UCIIOJIb30BATh HAYYHbIEC TOKA3aTEeNbCTBA IS TIOJTy4eHHs BHIBOAOB.» M3yueHne pu3nku cnocoOHO BHECTH PELIAIONIUil BKIIa
B (DOpMHUPOBAHNE €CTECTBEHHO-HAyYHON I'PAaMOTHOCTH O0yUarOIIHXCs.

Ienn usydyenus: yueoHoro npeamera «@usuka»

[lenu u3ydeHus (U3MKH HA ypOBHE OCHOBHOTO o0miero oOpa3oBaHusi ompeneneHsl B KoHuemnuuu npenonaBanus ydyebHoro mpeamera «Dusmkay B
oOpa3zoBaTenbHBIX Opranu3auusx Poccuiickoit deneparyy, pealn3yrolIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOrPAaMMbI, YTBEPKIEHHON peIIeHUEM
Konnernn Munncrepcrsa npocsenieHus: Poccutickoit @enepanuu, mpotokoit ot 3 aexadps 2019 r. Ne [TK-4BH. Hean nzyuenus Gusuku:

—IpHOOpETeHNE WHTEepeca M CTpeMJICHHs OOy4aroIuXcs K HAyYHOMY H3YYCHHIO TNPUPOJABI, PA3BUTHE HUX MHTEIUICKTYAIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEM;

—pa3BUTHE MPEICTABICHUN O HAYYHOM METO/I€ MO3HAHMS U ()OPMHUPOBAHUE HCCIEI0BATEIHCKOIO OTHOUICHHUS K OKPYXKAIOIIUM SBICHUSM;
—opMupoBaHrue HAyYHOIO MUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHHS MaTepuu U (pyHAaMEeHTaIbHBIX 3aKOHOB (PU3UKU;
—QopMupoBaHue MPEICTABICHUN O POITU PUUKH TS PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TCXHUKHU M TEXHOJIOTHIA;

—pa3BUTHE MPEJCTABICHU O BO3MOXKHBIX chepax Oyayiieil npodeccuOHANIbHON NeATeIbHOCTH, CBA3aHHOW C (PU3MKOI, MOATOTOBKA K AalbHEHIIEMY
O00y4YEeHHIO B 3TOM HaIpaBlIeHUH. JJOCTHKEHNE 3TUX 1eJIel Ha yPOBHE OCHOBHOTO 00IIET0 00pa3oBaHusl 00ECIIEYMBACTCS PEIICHUEM CIIECTYIONNX 3a4a4:
—TIpuoOpeTeHne 3HaHUN O TUCKPETHOM CTPOCHHH BEIECTBA, 0 MEXaHUYECKUX, TETUIOBBIX, YJIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
—IPHOOpPETEHNE YMEHHIA OTUCHIBATH M OOBACHATH (DU3MUYECKHE SBJICHUS C UCIIOIB30BAHUEM TOTYYCHHBIX 3HAHUH;

—OCBOCHHE METOJIOB PEIICHUs MPOCTEHIINX PAcUETHBIX 3a/lad C HMCIOJb30BaHHEM (H3UYECKHX MOJeNed, TBOPUECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX
3ajauy;

—pa3BUTHE YMEHHH HaOMIOAaTh MPHUPOJAHBIC SIBICHUS W BBINOJIHATH OMNBITHI, JA0OpPATOpHBIE Pa0OTHI M SKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C
HCIOJIb30BaHNEM U3MEPUTEIbHBIX PUOOPOB;

—OCBOeHHE MPUEMOB paboThl ¢ MHpopMaIuel (U3NIECKOTo COAepKaHUs, BKIIIOUas WHPOPMAIIMI0O O COBPEMEHHBIX TOCTHKEHUSIX (DM3HMKHU; aHAU3 U
KPUTHYECKOE OLIEHNBaHNE NH(POpMAIUY;

—3HAKOMCTBO €O cdepaMu TPo(EecCHOHANBEHOM [EATENbHOCTH, CBSI3aHHBIMU C (DU3HKOM, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JOCTUKEHUSIX (PU3MUECKON HAYKH.

Mecto yueOHOro npeamera «@usuka»

B cootBerctBun ¢ ®I'OC OO0 dusuka sBisieTcsi 00s13aTeTbHBIM NMPEIMETOM Ha YPOBHE OCHOBHOTO 001ero odpa3zoBanus. [Iporpamma npemycmaTpuBaeT
u3ydeHue pusuku Ha 6a30BOM ypoBHE B 00bEéMe 238 4y 3a Tpu rojga oOydeHus: mo 2 4 B HeJeno B 7 U 8 kiaccax — mo 68 4acoB Ha KaXK[blii T0J1 00y4eHHUS
u o 3 4 B Hezenmo B 9 kiacce — 102 gaca B ro.

Conepxanue y4e0HOro npeaMera
7 kiaacc
Pa3neu 1. ®usuka u e€ posib B NIO3HAHUHN OKPY/KAIOIIEro MHUpa
®dusnka — Hayka o npupoze. Arnenuss npupoasl (MCI1). dusznueckue SBICHHS: MEXaHHMYECKHE, TEIIOBBIC, AJIEKTPHUUYECKHE, MAarHUTHBIE, CBETOBBIC,
3ByKOBble. Du3nyeckue BenUUHMHbIL. V3mepenue Qusmueckux BenuuuH. Ousnyeckue npubdopsl. [lorpemHocts m3mepenuit. MexayHaponHas cucteMa
enunull. Kak ¢usmka u qpyrue ecrecTBEHHbIE HAyKU M3y4aroT MpHpoay. EcrecTBeHHO-Hay4yHBIH METOJ MO3HAHUA: HAOJIIOAEHHE, TOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIJIBIDKEHUE TUIIOTE3, SKCIIEPUMEHT I10 IPOBEPKE TUIOTE3, 00BsICHEHHE HabmogaemMoro siieHus. Onucanne GU3NYECKUX SBICHUN C TTOMOIIBIO
MOJIEIIEN.
JHemoHncTpanuu 1. MexaHndeckue, TeIIOBbIC, JIEKTPUIECKIE, MATHUTHEIE, CBETOBBIC SIBIICHUs. 2. DU3ndecKue mpruOOpsl U MPOIEAypa MPSMBIX H3MEPEHUH
aQHAJIOTOBBIM | UG POBBIM MprubopoM. JIabopartopHbie paboThl U onbITEI2 1. OnpeneneHne 1eHbl AeJIeHUs Kbl HK3MEPUTEIbHOTO Ipudopa. 2. 3mepenue



paccrosHuil. 3. VM3mepenune o0bEMa XKUAKOCTH U TBEpAOro tena. 4. OnpeneneHue pa3MepoB MajibiX Tel. 5. M3mepeHue TemmnepaTypbl IPU MOMOIIX
KHUJKOCTHOTO TEpMOMETpa U JAaTyuka Ttemneparypbl. 6. IIpoBeneHue uccinenoBaHus MO MPOBEPKE TMIIOTE3bI: JAJBHOCTh MOJETA IIApHUKa, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbINE BHICOTA TYCKA.

Pa3znea 2. IlepBoHauyajibHbIe CBeeHHMsI 0 CTPOeHHM BemiecTBa CTpOEGHME BEIIECTBA: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OIBITHI, JOKa3bIBAIOLIUE
JMCKPETHOE CTPOEHHUE BelecTBa. JIBrmxenune yactull BemecTBa. CBsA3b CKOPOCTH JBM)KEHUS YaCTUI C TeMiepaTypoil. bpoyHoBckoe nBuxenue, 1uddysus.
B3aumopeiicTBue 4YacTUIl BELIECTBA: NPUTSIKEHUE U OTTAJIKUBAHUE. ATpEraTHble COCTOSIHMSI BEIIECTBA: CTPOECHUE TIa30B, >KMIKOCTEH U TBEPIBIX
(KpucTaJuIMyeckux) Teja. B3auMocBA3b MeXAy CBOMCTBAMHM BEILECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX M HMX aTOMHO-MOJICKYJSIPHBIM CTPOEHHUEM.
OcoOeHHOCTH arperaTHbIX COCTOSIHUI BOBI.

demonctpauuu 1. HaGmonenue 6poyHoBckoro apmwkenus. 2. Habmonenne auddysun. 3. HaGmonenue sBieHU, 0OBICHAIOMMXCS TPUTIKEHUEM WA
OTTaJIKMBAaHUEM YaCTHI] BEILECTBA.

JlaGopaTopHsble padoTsl 1 onbIThI 1. OieHKa TMaMeTpa aToMa METO/I0M pAIOB (C ncnoiab3oBaHueM gortorpaduit). 2. OnbIThl 10 HAOIIOJEHUIO TEMIOBOIO
pacinpenusi razoB. 3. OnbIThI 10 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHHUS .

Pa3nen 3. /IBu:xeHne ¥ B3auMo/ieiicTBUE TeJl

Mexanuueckoe ABH>keHue. PaBHoMepHOEe U HepaBHOMepHOe JBuxkeHHe. CkopocTs. CpenHsisi CKOpOCTh IPU HEPAaBHOMEPHOM JBMKEHUU. Pacu€r mytu u
BPEMEHM [IBWKEHUSA. SIBleHME MHEpLUMU. 3aKOH MHEpuuu. B3aumopneicTBue Ten Kak NMpUYMHA M3MEHEHUs CKOPOCTHM JBMXKEHHUs Tell. Macca kak Mepa
uHepTHOCTH Tena. [ImotHocTe BemiecTBa. CBS3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYN B enuHUIle 00béma BemecTBa. Cuia Kak XapaKTEpUCTHKA
B3aumozeicTeus ten. Cuna ynpyroctu u 3akoH ['yka. M3Mepenue cuiibl ¢ IOMOIIBIO JUHAMOMETpA. SIBiIeHHE TATOTEHHS U Cuila TshKecTH. Cuila TSKECTH
Ha apyrux 1wia"etax (MC). Bec tena. HeBecomocTs. CroxkeHue cuii, HampaBiICHHBIX IO OJAHOU mpsiMoil. PaBHonelicTByromas cui. Cuna tpenusi. Tpenue
CKOJIb)KEHUS M TpeHue nokost. Tpenue B npupoje u texuuke (MC).

Jemoncrpanumn 1. HabmioneHue mexaHM4ecKoro IBMKEHHS Tena. 2. V3MepeHue cKOpocTH NpsAMOIMHEWHOro ABikeHus. 3. HaOmroneHnue sBiIeHUs
uHepuun. 4. HalOmoneHue H3MeHEHHMsl CKOPOCTM MpH B3auMmozeicTBuu Ten. 5. CpaBHeHHMEe Macc O B3auMojelcTBHio Ten. 6. CioxkeHue cui,
HaITpaBJICHHBIX 10 OJTHOM IPSIMOM.

JlaGopaTopHsble padoThl M onbIThI 1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO ABIKEHMS (IIApUKa B )KUIKOCTH, MOJENHU 3JIEKTPUUYECKOr0 aBTOMOOMIIS
U T. 11.). 2. OnpeneneHue cpeaHell CKOPOCTH CKOJIbKEHUSI Opycka WM LIapuKa 10 HaKJIOHHOW IuIockocTH. 3. OmnpeneneHnne IOTHOCTH TBEPAOTo Tena. 4.
OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb PacTsKEHHs (JedopMannn) Npy>KUHBI OT NMPHIOKEHHON CHilbl. 5. ONBITHI, 1E€MOHCTPUPYIOLINE 3aBUCUMOCTD
CHJIBI TPEHUS CKOJIBYKEHUS OT CUJIbI IAaBJICHUS U XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEH.

Pasnen 4. /laBienue TBEPABIX TeJl, dKHUIAKOCTEH M ra3oB

Hasnenue. CriocoObl yMEHbIIIEHUS U yBEIMYEHUs JaBieHus. JlaBneHue rasza. 3aBUCUMOCTh JIaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaua naBneHus
TBEPIBIMU TEJNaMH, JKUIAKOCTAMU U Ta3amu. 3akoH Ilackansa. IIHeBMaTmueckue MamiMHBL. 3aBUCUMOCTh JABJIEHHUSI JKUJIKOCTH OT TJIYOMHBI.
Iaapocratndeckuii mapagokc. CooOmarommecs: cocyabl. [ 'napaBandeckue MexaHu3Mbl. ATmocdepa 3emian u armocdepHoe naBieHue. [IpuyuuHb
CYIIECTBOBaHMSA BO3IyHmIHON oOosouku 3emnu. OnbiT Toppuuennu. M3mepenune arMocdepHOro naBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO IaBIEHHUS OT
BBICOTHI HaJx ypoBHeM Mops. [lpubopsl st u3mMepeHus aTtMocepHoro namieHus. [leiicTBHe >XKMIKOCTH M Ta3a Ha MOTPY)KEHHOE B HHUX TEJO.
Brrtankusatonias (apxuMenioBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdemoncTpauuun 1. 3aBUCMMOCTH HOaBiieHHMs] raza OT Temmeparypbl. 2. Ilepemaya nmaBieHus XKUAKOCTHIO W TasoM. 3. CooOmarommecs: cocyapl. 4.
I'mapaBnnueckuii npecc. 5. [IposiBnenue neicTBrs atMoc(hEepHOTO aBiaeHUs. 6. 3aBUCUMOCTh BBITAIKUBAIONIEH CUIIBI OT 00BEMa MOTPYKEHHON YacTH Tena
U IUIOTHOCTHU KUAKOCTHU. 7. PaBEHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BHITECHEHHOM KHUAKOCTHU. 8. Y CII0BHE IIaBaHUS TeJl: IIJIaBaHUE WIN MTOTPYKEHUE TEI B
3aBMCHUMOCTH OT COOTHOUICHMSI INIOTHOCTEH Tesa U KUIKOCTH.

JlaGopaTopHsble paGoThl M onbIThI 1. VcciieqoBanue 3aBUCUMOCTH Beca Tella B BOZE OT 00bEMa NOTpyKEHHOHM B KMAKOCTh YacTu Tena. 2. OnpeneneHue
BBITAJIKUBAIOILIEH CHJIBI, IEUCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B JKUAKOCTh. 3. [IpoBepka HE3aBUCUMOCTH BBHITAJIKUBAIOLIEH CHJIbI, IEHCTBYIOLIEH HAa TEJIO B



KHUJIKOCTH, OT Macchl Tena. 4. OmbITHI, AEMOHCTPHUPYIOUIME 3aBUCHMOCTb BBITAIKMBAIOLICH CHIIBI, NEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOTPYXEHHON B JKUAKOCTh YaCTU TeJa U OT IJIOTHOCTH XHUIAKOCTH. 5. KoHCTpyHnpoBaHHE apeoMeTpa WIM KOHCTPYHPOBAHME JIOAKU W ONPEAEICHHUE €€
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus

Mexanunueckas pabora. Momnocts. [IpocTbie MexaHU3MBI: pblyar, OJ0K, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBecus peiuara. [lpuMenenue mnpaBuia
paBHOBecHs phruara Kk 010ky. «3omotoe mpaBuiio» mMexanuku. KIIJ] mpocTeix mexaHu3moB. [IpocTeie MexaHM3MBI B OBITY M TEXHHKE. MexaHWYecKas
sHeprus. Kunernueckas m noTeHuuanbHas 3Heprus. I[IpeBpaiieHne ogHOro BUJa MEXAHMYECKOW SHEPIMM B JIPYroil. 3aKOH COXPAaHEHHUs SHEPIUM B
mexanuke. Jlemonctpanuu 1. [Ipumeps! mpocTeix MexaHu3MoB. JlabopaTopusie paboTs! 1 onbITH 1. Onpenenenne padoThl CHITbI TPEHUS IPH pAaBHOMEPHOM
JB)KEHUU Teja MO TOpU30HTalbHOW mMoBepxHOocTU. 2. MccnenoBanue ycioBui paBHoBecusi peiuara. 3. M3mepenue KIIJ| HakinonHOM miockoctu. 4.
N3ydeHne 3aK0Ha COXpaHEHUsI MEXaHUUECKON SHEPTUH.

8 kirace

Pa3nes 6. TensioBbie siBiaeHuss OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH CTPOEHUS BellecTBa. Macca 1 pa3Mepbl aTOMOB U MOJIEKYJI.
OnbIThI, MOATBEPKAAIOIINE OCHOBHBIC TOJOKEHUS MOJIEKYISIPHO-KUHETHYECKOH Teopuu. Mojenu TBEPAOro, KHUAKOTO U ra3000pa3HOr0 COCTOSHUN
BemecTBa. Kpucramnmueckue u amopdubie Tena. OOBSICHEHHWE CBOWCTB Ta30B, JKUAKOCTEH M TBEPABIX TEI HA OCHOBE IOJIOKEHUH MOJEKYJSPHO-
KHMHETH4eCcKoi Teopun. CMauMBaHUE U KalWJULIpHbIE sABIEHMs. TeruioBoe pacmmpeHue u cxarve. Temmeparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHEO
TEIUIOBOIO JIBM)KEHUs 4YacTull. BHyTpeHHsss sHeprusa. CrocoObl M3MEHEHHUsI BHYTPEHHEM SHEpruu: Tellonepenaya U coBeplieHue pabdoTbl. Bujbl
TeIUIoNepeiayn: TEeIUIONPOBOJIHOCTb, KOHBEKIMS, M3NydeHHe. KolnyecTBO TemaoThl. YeiabHas TEIUIOEMKOCTh BEHIECTBA. [eMIO00MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIoBoro Oananca. [lnaBieHne u oTBepeBaHNe KPUCTAIUIMYECKHX BEIIECTB. Y AenbHas TeruioTa asienus. [lapoobpazoBanue
u kxoHzaeHcanus. Mcmapenune. Kumenue. YnenbHas TeruioTa napooOpa3oBaHUs. 3aBUCHMOCTb TEMIEPAaTypbl KHIIEHHUS OT aTMOC(EepHOro IaBICHHS.
BraxxnocTs Bo3ayxa. DHeprus TOmmBa. Y aenbHas tersiora cropanus. [Ipuniumner padotel TeroBsix asuratenei. KITJ teroBoro asurarens. TemnoBsie
JIBUTATEIH U 3allluTa OKpY>Karolel cpeibl. 3aKOH COXpPaHEHUsI U IPEBPALLIEHHs] SHEPTUHU B TEIUIOBBIX MPOIECCAX.

Jdemoncrpanum 1. Habmonenue 6poyHoBckoro asmxenus. 2. Habmonenue nuddysuu. 3. Habntonenue siBineHni cMauyuBaHUs U KalWUISIPHBIX SIBICHUM.
4. HabGmosileHHe TEIMJIOBOrO pacmdpeHus Ten. 5. Vi3MeHeHHWe naBieHHs rasza Nmpu U3MEHEHHH o0bEMa M HarpeBaHuWM WM oxJaxjaeHud. 6. IlpaBuna
u3MepeHus: temreparypsl. 7. Bunel teronepenaun. 8. OxjaxkaeHue mpu copepuieHuH pa®oTsl. 9. HarpeBanue npu coBepiieHHH paOOThl BHEIIHUMU
cunamu. 10. CpaBHeHue TerioémMkocTell paznuuHbix BemecTB. 11. Habmonenue kunenus. 12. HabGnaroneHue nmocTostHCTBa TeMIEpaTyphl MPH MJIaBICHUH.
13. Moienu TEIIOBBIX JIBUTATEIICH.

JlaGopaTopHblie pa6oTbl U onbITHI 1. ONBITHI 10 OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJIIPHOTO MPUTSDKEHUs. 2. OMBITHI 10 BBIPAIMBAHUIO KPUCTAJUIOB
MMOBApPEHHOM CONM MK caxapa. 3. ONbITH MO HAOIIOAECHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEN U TBEPABIX Tea. 4. OnpeneneHue NaBleHUs BO3AyXa
B OayutoHe mmpuna. 5. ONBITHL, JEMOHCTPHPYIOIIME 3aBUCHMOCTH JaBJIEHUS BO3/yXa OT €ro o0b&éMa M HarpeBaHHs WM oxJaxiaeHus. 6. [IpoBepka
TUTIOTE3bl TUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJOMKA XKUIKOCTH B TEPMOMETPUUYECKON TPYOKe OT TemriepaTyphl. 7. HabOmioneHne u3MeHeHus BHYTpEHHEH
SHEpPIUu Tesla B pe3yibTare Teruionepenaud U padoTsl BHEIIHUX cuil. 8. MccnenoBanue sBIEHUS TEMJIOOOMEHA MpPU CMEIIMBAHUM XOJOJHOW W ropsden
BoAbl. 9. OmpeneneHrne KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW MPH TEIJIOOOMEHE C HarpeThiM MeTautmdeckuM ImwmHapoMm. 10. OnpeneneHue
ylenbHOU TermnoéMKkocTu BemecTsa. 11. MccnenoBanne npomnecca ucnapenus. 12. OnpeneneHne OTHOCUTENBHOM BIAXHOCTH Bo3ayxa. 13. Onpenenenue
yETbHOM TEIUIOTHI IIJIaBJICHUS JIb/A.

Pa3nes 7.25eKTpryeckne 1 MATHUTHBIE SIBJICHUS

Onexrpuzanus Ten. JIBa poma sneKTpUYecKHX 3apsnoB. B3aummopelicTBue 3apspkeHHBIX Tesl. 3akoH KysoHa (3aBUCMMOCTH CHIIBI B3aMMOJICHCTBHS
3apsSOKEHHBIX TEJI OT BEJIUYMHBI 3apSAZ0OB M PACCTOSHUS MEXAY TelnaMmH). DiekTpuueckoe mnose. Hampsok€HHOCTh anekTpuyeckoro mofs. [lpunimmn
CYINEPHO3UIMH MIEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM ypoBHE). Hocurenu anexkTpuueckux 3apsaoB. DJIEeMEHTapHbIN dieKkTpuueckuil 3apsaa. CtpoeHue
atoma. [IpOBOHUKY M JUAIEKTPUKU. 3AKOH COXPAHEHMS JIEKTPUUECKOTrO 3apsiad. DIEKTPUUECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS 3JIEKTPUUYECKOrO TOKA.



HcrouHnkyu MOCTOSSHHOTO TOKa. JIeMCTBUSI 3JIEKTPUUECKOrO0 TOKa (TEIUIOBOE, XMMHYECKOE, MATHUTHOE). DJIEKTPUUYECKUU TOK B XKUIKOCTAX W Tra3ax.
Onexrpuueckas nenb. Cuna Toka. DnekTpuueckoe HampskeHue. CONpOTHBIECHUE NMPOBOJHUKA. YAEIBHOE CONPOTUBIEHHME BELIECTBA. 3akoH Oma i
yuactka uenu. [locnenoBaTenbHOE M MapajljielIbHOE COEAMHEHHE MPOBOAHUKOB. PaboTa M MOUIHOCTH 3JIEKTpUUECKOro Toka. 3akoH Jxoyns— Jlenua.
DNeKTpUUeCKrue ey W MOTPEOUTENH 3JIeKTpUIecKoi sHeprun B ObiTy. KopoTkoe 3ambikanue. [locTossHHBIE MarHUTHL. B3anMoeHCTBUE MOCTOSTHHBIX
MarHuToB. MarHutHoe mnosie. MarauTHoe nojie 3eMiu U €ro 3HadeHue JUis Ku3HM Ha 3emsie. OnbIT Opcrena. MarHuTHOE MOJe 3IEKTPUUYECKOTO TOKA.
[IpuMeHeHne AIEKTPOMArHUTOB B TEXHUKE. J{eiCTBHE MarHUTHOIO MOJI HA TIPOBOJHUK C TOKOM. DIJIEKTPOJBUTATENb MOCTOSHHOTO ToKa. VMcnonb3oBanue
AJIEKTPOJIBUTATENIE B TEXHUYECKUX YCTpoHCTBaX M Ha TpaHcmoprte. OmbiTel Dapajnes. SBiaeHue sjeKTpoMarHuTHOM uHAyKuuu. IIpaBuio Jlenna.
OnextporerepaTop. CriocoObl MOTYYSHHS dIEKTPHUSCKON SJHEPTUH. DICKTPOCTAHIINH HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncrpaumu 1. Dnextpuzanust Ten. 2. JIBa poaa 3JIEKTPUUYECKUX 3apsA/I0B U B3aMMOJACHCTBHE 3apsIKEHHBIX Tell. 3. YCTpPOMCTBO W JEHCTBUE
aneKTpockona. 4. DIeKTpocTaTHYeCKass UHIYKIUS. 5. 3aKOH COXpaHEHUs AJIEKTPUUYECKUX 3apsaiaoB. 6. [IpoBongHukM U audnekTpuku. 7. MoaenupoBaHue
CUJIOBBIX JIMHUU 3JIEKTpUYECKOro noJisd. 8. McTouHuKM nocTostHHOro Toka. 9. JlercTBus siekTpudeckoro Toka. 10. DnekTpuueckuil TOK B )KUAKOCTH. 11.
I"azoBbiil paspsa. 12. M3mepenue cunbl Toka amrepmerpoM. 13. M3mepeHue 3J€KTpUUECKOIro HaIpshKEHUs BOIbTMETpoM. 14. Peocrar u marasuH
conpoTtuieHui. 15. B3aumopeiicTBue NOCTOSHHBIX MarHUTOB. 16. MoienupoBaHe HEBO3MOXKHOCTH pa3/iesieHus MOJICOB MarHuTa. 17. MonenupoBanue
MarHMTHBIX [10JIEH MOCTOSTHHBIX MarHuToB. 18. OnbiT Opcrena. 19. MaruutHoe nose Toka. DnexkrpoMaraut. 20.JleiicTBe MarHUTHOTO MOJISE HA IPOBOIHUK
¢ TOKOM. 21. DneKTpoBUrarenap MOCTOSIHHOTO ToKa. 22. VccienoBaHue sBICHUS 3JIEKTpOMarHuTHOM uHaAykuuu. 23. Onbsitel ®apanes. 24. 3aBUCUMOCTD
HaIlpaBJI€HUs UHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHUS. 25. DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

JlabopaTopubie padoTbl U OoNbITHI 1. ONBITH O HAOIIOIECHUIO DJIEKTPU3AIMHU TEl UHAYKLIMEH W IpU CONPHUKOCHOBeHUU. 2. MccienoBanue AeicTBUs
AJIEKTPUYECKOTO TOJII Ha MPOBOJHUKH M IUAJIEKTpuku. 3. COOpka U TMpoBepka pabOThl ANEKTPUUYECKOM IIENU TMOCTOSIHHOTO Toka. 4. V3Mepenue u
peryiaupoBaHue Cuiibl TOKa. 5. M3MepeHue u perynupoBaHue HamnpsbkeHus. 6. McciiemoBaHue 3aBHCUMOCTH CHJIbI TOKA, MAYILIErO 4Yepe3 pe3ucTop, OT
COTPOTHUBIICHUS PE3UCTOPA M HANPsDKEHUS Ha pe3uctope. 7. OUBITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTH AJIEKTPUUYECKOTO COMPOTUBIICHUS MMPOBOJIHUKA OT
€ro JJIMHBI, TUIOUaJAN MOMNEPEeYHOro ceueHus U Mmartepuana.8. [IpoBepka mpaBuiia CIOXKEHHUS HAIPSIKEHUW MPU MOCIEAOBATEIbHOM COEIUHEHUHU JIBYX
pesuctopoB. 9. [IpoBepka npaBuiia st CUIIBI TOKA TIPH MapauIeIbHOM COeIMHEHUH pe3ucTopoB. 10. Omnpeaenenne padoThl JJIEKTPHUUIECKOTO TOKA, UIYIIIETO
yepe3 pesuctop. 11. Onpenenenrie MOIHOCTH 3JIEKTPUUECKOTO TOKA, BhIIEIsAEMOI Ha pe3uctope. 12. MccneqoBanue 3aBUCUMOCTH CHIIBI TOKA, UJTYIIETO
yepe3 JaMIIOUKy, oT HampspkeHus Ha Her. 13. Onpenenenne KIIJ[ narpeBarens. 14. MccnenoBanue MarHUTHOTO B3aUMOJCHCTBUS TTOCTOSIHHBIX MarHUTOB.
15. V3yueHne MarHWTHOTO MOJISI MOCTOSHHBIX MarHUTOB NpU UX OObeOUHEHWH U pazaeneHuu. 16. MccrnenoBanue NEHCTBUS DIEKTPUYECKOrO TOKA Ha
MarHuTHYIO CTpeniky. 17. OnbIThI, TEMOHCTPUPYIONIHNE 3aBUCUMOCTh CHJIBI B3aMMOJICUCTBHS KATYIIKH C TOKOM W MarHuTa OT CHJIBI TOKA M HAIpaBlIeHUS
TOKa B Karymike. 18. M3ydeHue nelcTBUsS MarHUTHOTO TMOJIA Ha MPOBOAHUK ¢ TOKOM. 19. KoHcTpynpoBanue u usydenue paboTsl snekTpoasuratens. 20.
Namepenne KIIJl snexTpoasuratenbHoil ycTaHOBKH. 21. ONBITHI 1O UCCIAEAOBAHUIO SIBICHUS JIEKTPOMArHUTHOM WHIYKIIMU: MCCIIEIOBAHUE M3MEHEHUI
3HAUYEHMs ¥ HAMPaBJIEHUS UHIYKIIMOHHOTO TOKA.

9 kiacc

Pa3znen 8.Mexanuveckne siBJIeHUA

Mexannyeckoe aBwxkeHue. MartepuanbHas Touka. Cucrema orcu€ra. OTHOCHUTENBHOCTh MEXAHWYECKOTO IBHXKEHUA. PaBHOMEpHOE NPSMOJIMHEHHOE
nBwxeHue. HepaBHoMepHoe mnpsMoiuHelHoe JBuKeHue. CpenHsii U MIHOBEHHash CKOpPOCTh Tejla IMPU HEPAaBHOMEPHOM JIBHXKEHHH.Y CKOpPEHHE.
PaBHOyCKOpeHHOE TpsiMosiHEWHOE nBrkeHue. CBobomHoe manenue. OnbiThl ['anumes. PaBHoMmepHOe ABMKEHWE TO OKPYXHOCTH. Ilepwon m dacroTa
obpamienus. JIluneitHast u yrioBas ckopocTH. LleHTpoctpemurensHoe yckopenue. Ilepseiii 3akon Hprorona. Bropoii 3akon Herotona. Tperuil 3akon
Hetotona. Ilpunnun cynepno3unuu cui. Cuna ynpyroct. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHUS! CKOJBbXEHHUS, CUJIa TPEHHs TMOKOsI, IPYrue BUJIbI
Tpenus. Cuia TSOKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHHe cBoOoaHoro naaeHus. J[pmkenue mianet Bokpyr Comrna (MC). [lepBas kocmudeckas
ckopocTh. HeBecomocTs U meperpy3ku. PaBHOBecHe MaTepualibHON TOYKU. AOCOTIOTHO TBEPHOE Teno. PaBHOBecHe TBEPAOTO Tela ¢ 3aKPEIIEHHON OCBIO
BpaieHusi. MomeHnt cuiibl. LlenTp Tsxkectu. Umnynbce Tena. U3sMenenue ummynbca. IMnynbe cuiibl. 3aKOH COXPaHEHUsI UMITYJIbCca. PEaKTUBHOE JIBUYKEHHE



(MC). Mexanndeckas pabota 1 MOIIHOCTh. PaboTa cui TskecT, ynpyroctd, TpeHust. CBs3b HEpruH U padboThl. [loTeHInanbHas sHeprus Tena, IOAHITOTO
HaJ MOBEPXHOCTHIO 3eMiU. IloTeHnnanbHas sHeprus cxaroil npyxuHsl. Knnerndeckast saHeprus. TeopemMa 0 KHHETUUECKON 3HEPIUU. 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPIHH.

JemoncTpanuu 1. HaGmoneHne MeXaHU4eCKOTO ABMIKEHHS TElla OTHOCUTEIBHO pa3HbIX Ten orcuéra. 2. CpaBHEHHE NMyTeH U TPACKTOPHM JBHKCHHS
OJTHOI'O M TOTO K€ TeJla OTHOCHUTENIBHO pa3HbIX Tel oTcuéra. 3. M3MepeHue CKOpOCTH M YCKOpEeHMs IpsMoiuHeiiHoro aswkenus. 4. VccinepoBaHue
MPU3HAKOB PaBHOYCKOPEHHOTO JBIKEHHA. 5. Habmronenue ABMKEHUS Tena Mo OKpyKHOCTH. 6. HabmiogeHne MexaHMYecKHX SBJICHUH, TPOUCXOISIINX B
cucreme oTcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTENIbHO KaOuHeTa GU3UKHU. 7. 3aBUCUMOCTb YCKOPEHUS Tella OT MacChl
TeJa U JIeHCTBYIOIIEH Ha Hero cuibl. 8. HaOnroneHue paBeHcTBa CUII IIpU B3auMozeicTeuu Ten. 9. Mi3MeHeHune Beca Tena npu yCKOpEeHHOM JBHkeHuH. 10.
[Tepenava ummynbca npu B3auMozeicTBuu Ten. 11. IlpeoOpa3zoBanust sHeprum npu B3aumojaencTBuu Tel. 12. CoxpaHeHHWE UMITYJIbca MPH HEYITPYromM
B3aumozeiicteun. 13. CoxpaHeHHe UMIYJbca MPU a0CONIOTHO ympyroMm BizaumojeiictBuu. 14. HaGmonenune peaktuBHoro asmwkeHus. 15. CoxpaneHue
MEXaHUYECKOM SHepruu npu cBoOOJHOM najeHuu. 16. CoxpaHeHne MEXaHNYEeCKON SHEPruM MpH JBHXKEHUH TeJla 10| 1eHCTBUEM NPYKUHBI.
JlabopaTopHble padotbl U onbIThl 1. KoHcTpyupoBaHue TpakTa JUisl pa3sroHa W JalbHEWIEro paBHOMEPHOIO ABM)KEHUS IIAPUKA WU TEJIEKKU. 2.
OmnpeneneHue cpeqHel CKOPOCTH CKOJBXEHHUS Opycka WM JABMXKEHMs IIapuKa [0 HAaKJIOHHOM IuiockocTH. 3. OmpeneneHue yCKOpPEHUs Tena IpH
PaBHOYCKOPEHHOM JIBIJKEHUHU IO HAKJIOHHOHM miockoctu. 4. MccinenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBHXKEHUH 0e3
HayvanbHOM ckopocTu. 5. [IpoBepka runore3bl: €ciyi IpU PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HauaJabHON CKOPOCTH IyTH OTHOCATCS KakK psAJl HEYETHBIX YHCEl,
TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJUHAKOBBL. 6. MccnenoBaHue 3aBUCMMOCTH CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOIO JaBJIEHUS. 7.
Omnpenenenue ko3 duimenTa TpeHus ckoibxeHus. 8. OnpeneneHue xECTKOCTU NMpyxHHbL. 9. OnpeneneHue paboThl CUIbl TPEHUS NPU PAaBHOMEPHOM
JBUKEHUM Tella 10 FOpU30HTaIbHOU noBepxHocTu. 10. Onpenenenne paboThl CUIIBI YIIPYTOCTU IPU MOABEME IPpy3a C UCHOJB30BAHUEM HEMOJBUKHOIO U
MOJIBUKHOTO 0110K0B. 11. MI3ydyeHune 3aKkoHa COXpaHEHHsI SHEPIUH.

Pa3nesn 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEepUCTHKH KoJeOaHUWIl: Mepuoj, 4yacToTa, aMIUINTyda. MaTeMaTHdyecKUd W NPYKUHHBIH MasTHHUKH.
[IpeBpatieHne 3HepruuM NpH KoJjedaTeIbHOM [BMKEHHH. 3aTyxaroliue KojeOaHus. BpiHyxkaeHHble KosiebaHus. Pe3onanc. MexaHuyeckue BOJIHBI.
CaoiicTBa MexaHnuyeckux BOJH. [IponosbHbIE M onepeyHsle BOJIHBL. [[JIMHA BOJHBI U CKOPOCTH €€ pacIpoCTpaHeHus. MexaHnyeckue BOJIHBI B TBEPAOM
tene, ceiicmuueckue BoHbl (MC). 3Byk. ' poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaykeHue 3ByKa. IHPpa3ByK U yIbTpa3BYyK.

Jemoncrpauuu 1. HaGmonenue xonebaHuil Ten moj JAecTBUEM CHIIBI TSKECTH U CWIIbl yrpyroct. 2. HabmioneHue xoneOaHuil rpy3a Ha HUTH U Ha
npyxkune. 3. Habmonenne BeIHYKIEHHBIX KOJeObaHuii u pe3oHanca. 4. Pacpocrpanenue nmpoAodbHbIX U MONEPEUHbIX BOJIH (Ha Mojaenu). 5. Habmtonenue
3aBMCHMOCTH BBICOTHI 3BYKa OT YacTOTBL. 6. AKYCTUYECKHI1 pe30HaHC.

JlabopaTopHbie paGoThl M onbIThl 1. OmnpeneneHre YacToThl U Mepuojia KojiedaHuil MaTeMaTH4ecKoro MasTHUKa. 2. OnpeaeneHue 4acToThl U epuoaa
KosieOaHU MPYXKMHHOTO MasTHUKA. 3. MccnenoBanue 3aBUCUMOCTH NepHO/a KoJeOaHUI MOBEIIEHHOTO K HUTH I'py3a OT JJIMHBI HUTH. 4. MccnenoBanue
3aBHCHMOCTH TepHoja KojieOaHUi NMpyKMHHOTO MasiTHUKA OT Macchl rpysa. 5. [IpoBepka He3aBUCMMOCTH NepHoja KojeOaHui rpys3a, MOJABEIIEHHOIO K
HUTH, OT Macchl rpy3a. 6. ONbITHI, JEeMOHCTPUPYIOIIKE 3aBUCUMOCTD MEPHO0/ia KOJIeOaHUH NMPYKMHHOTO MasgsTHUKA OT MacChl IPy3a U )KECTKOCTU MPY>KUHBIL.
7. V3mepenue yckopeHus cBobogHoro mnaaeHus. Pazgen 10. DiexkTpoMarHMTHOE IMOJI€ M AJIEKTPOMArHUTHBIE BOJIHBI JEKTPOMarHUTHOE IIOJIE.
OneKTpoMarHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcnosib30oBaHME 3J€KTPOMAarHUTHBIX BOJIH IS
COTOBOM CBSI3U. DJIEKTpOMAarHuTHas npupoaa ceeta. CKopocTs cBeTa. BOJTHOBBIE CBOMCTBA CBETA.

Jemoncrpanuu 1. CBOMCTBa 3/lE€KTPOMAarHuTHBIX BOJNH. 2. BonHoBbIe cBoiicTBa cBera. JlabGopaTopHble paboTsl M ombIThl 1. M3ydeHue CBOWCTB
AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOMIIBHOTO TeIe(oHa.

Pa3nesa 11. CBeToBbIe siBJICHUS

JlydueBas moxenb cBera. Mctounuku ceta. [Ipsamonnneiinoe pacnpoctpanenue cBeta. 3atMenns Comuia u JIynel. Otpaxenue cBera. [lmockoe 3epkaio.
3akoH oTpaxxeHus cBeTa.llpenomienue cBera. 3akoH npenoMieHus cBeta. [loiHoe BHyTpeHHee oTpa)keHHe cBeTa. Mcroap30BaHuE MOIHOIO BHYTPEHHETO



OTpakKeHUS B ONTHYECKUXCBeTOBOoMaX. JInH3a. Xox mydeid B muH3e. OnTudeckas cuctema goTtoanmnapara, MEKPOCKOIA U TeJeckomna. [ a3 kak onTudeckas
cucrema. bIM30pyKoCTh U JabHO30pKOCTh. Paznoxenue 6enoro ceera B ciekTp. OnbiThl HptoToHA. Cl0XKEeHUE CIIeKTPaTbHBIX I[BETOB. Jlucmepcus cBeTa.
Hdemoncrpauuu 1. [IpsmonuneitHoe pacripoctpanenue cera. 2. Orpaxenue cBera. 3. [lomydenne n3o0paxxeHud B TIockoM 3epkaie. 4. [Ipemomienue
cBeTa. 5. OnTudeckuii cBeToBoa. 6. X0/ Jiydel B coOuparoiieid imH3e. 7. X0 1ydei B paccenBaromiei tun3e. 8. [lomyuenue n300pakeHUi ¢ MOMOIIBIO
nuH3. 9. [punun aeicTBus Goroanmnapara, MEKpockomna u Teneckomna. 10. Moaens riaza. 11. Pa3noxkenue 6eoro ceeta B criektp. 12. [Tomydenue 6emoro
CBETa IIPU CJI0O)KEHNUHU CBETA Pa3HbIX LIBETOB.

JlaGoparopHble padoThl U onbITHl 1. VcciaenoBanue 3aBUCMMOCTH yTila OTPAXKEHHUsSI CBETOBOIrO Jiy4ya OT yrjia najeHus. 2. M3ydeHue xapakTepHCTHK
n300pakeHus peMeTa B IUIOCKOM 3epkaie. 3. MccinenoBanre 3aBUCUMOCTH yIila PEJIOMIICHHUSI CBETOBOTO JIyda OT yIjla MaJieHUs Ha TPaHUIEe «BO3IyX—
crexiion. 4. [lonyueHne M300pakeHH ¢ TIOMOIIBI0 coOuparomiei auH3bL. 5. Onpenenenre (POKYCHOTO PacCTOSHHS U ONTHYECKOW CHJIBI coOMparoien
TuH3BL. 6. OMBITHI IO PA3JIOKEHHUIO O6€7I0r0 cBeTa B CIEKTP. 7. OMBITHI MO BOCIIPUSATHUIO I[BETA MPEAMETOB P UX HAOIIOACHUH Yepe3 IBETOBBIC (PMIIBTPHI.
Pa3nen 12. KBanToBbI€E IBJICHUSA

Omneitel Pezepdopaa u mumanerapuas monens aroma. Mogens atoma bopa. Mcnyckanue u mornomieHue ceera atoMoM. KBauTel. JIMHeuaTbie CeKTPHI.
PamnoaktuBHOCTh. Anb(da-, 6era- U ramma-uzinydenus. CTpoeHne aromMHOro siapa. HykionHas monenb atromHoro sapa. M3ortombl. PaanoakTuBHBIE
npespauienus. [leproy nonypacnaga aToMHBIX siiep. SnepHble peakuy. 3aKOHbl COXPaHEHMsI 3apsAJ0BOI0 U MACCOBOT'O YUCENl. DHEPrusi CBS3U aTOMHBIX
anep. CBs3p Maccel U dHepruu. Peakuuu cuHTe3a u nenenus snep. Wcrounwku sneprun Connuma u 3B€3a (MC). Spepnas sHepreTtuka. [ledicTBus
paZiOaKTUBHBIX U3Ty4yeHUH Ha xkuBble opranu3mMel (MC).

Jemouncrpanuu 1. CekTpsl u3inydeHus u nornomieHus. 2. CnekTpbl pa3nudHbiX razoB. 3. CnekTp Bogopoa. 4. Habmonenue TpekoB B kamepe Buiibcona.
5. Pabora cuéryrka MOHU3UPYIOMINX U3TydeHHA. 6. Perucrpanus u3mydeHus: IpupoIHBIX MHHEPAIOB U TIPOIYKTOB.

JlabopaTopubie padoTbl M onbITHl 1. HaGmioneHune CIUIONIHBIX U JIMHEHYATHIX CIEKTPOB u3nydeHus. 2. MccienoBaHue TPEKOB: U3MEPEHHE DHEPTHH
YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm). 3. M3mepenue paanoakTuBHOTO (GoHa.

[ToBTOpUTENHEHO-0000MmatOmK MOAYMbh [loBTOpUTENEHO-0000MIAOINKA MOAYIh MpeIHAa3HAYeH Ui CHCTeMAaTHU3allud W OOOOILICHHS MpeIMETHOTO
coJiepKaHUsl U OMBITA JIEATETLHOCTH, MPUOOPETEHHOTO MPU M3YyUEHUU BCETO Kypca (PU3MKH, a TakKe IS MOAroTOBKHM K OCHOBHOMY TOCYIapCTBEHHOMY
9K3aMeHy Mo (pu3uKe A1 00ydaronuxcsi, BHIOPaBIIUX 3TOT yueOHbIN mpenaMeT. [Ipy nu3ydeHnn qJaHHOTO MOAYIIS PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
NESTETLHOCTH, Ha OCHOBE KOTOPBIX 00ECMEeYMBACTCS JOCTIKEHHUE MPEAMETHBIX M METANPEIMETHBIX TJIAHUPYEMBIX PE3YyIbTaTOB 00yueHUs, ()OpMUPYETCS
€CTECTBEHHO-Hay4YHasi TPAaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEOBAHMS SIBJICHHM TPUPOIBI M TEXHUKH, OBIAJICHHE YMEHHUSMHU OOBACHATH
(dbu3MYecKue SBIICHUS, TPUMEHAS IOJyYeHHBbIE 3HAHUS, pElIaTh 3aJaud, B TOM YHCIE KAYeCTBEHHBbIE W OJKCIIEpUMEHTaibHbIe. [IpuHIMMHATBEHO
JeSITEeNIbHOCTHBIN XapaKkTep JNaHHOTO pa3feNia peajnu3yercs 3a CUET TOro, UTO ydalluecs BBIOIHSIOT 3aJaHus, B KOTOPBIX UM MpeJiaraeTcs: a) Ha OCHOBE
MOJTYYEHHBIX 3HAHUW PACMO3HABaTh U HAYYHO OOBACHATH (DU3MYECKUE SIBJICHHUS B OKPYXKAIOIIEW MPHUPOJIEC U TMOBCETHEBHOW XKU3HU; 0) MCIOJIb30BaTh
HAy4YHBIE METOJbl MCCIEAOBaHUS (U3MUYECKUX SBICHHUI, B TOM YHUCIE AJS MPOBEPKH THUIOTE3 U TOJYYCHHS TEOPETHYECKHX BBIBOJOB;, B) OOBSICHSTH
Hay4YHbIE OCHOBBI Ham0oJie€ BaXXHBIX JOCTHIKEHHWU COBPEMEHHBIX TEXHOJIOTHM, HAIpPUMEpP, MPAKTHYECKOTO HCIOIB30BAHMS PA3UYHBIX HCTOYHHKOB
SHEPTUM HA OCHOBE 3aKOHA MPEBPAILIEHUS U COXPAHEHMS BCEX U3BECTHBIX BUIOB 3HEpruu. Kaxkaas u3 TemM JaHHOTO pasjielia BKIIOYAET SKCIEPUMEHTAIbHOE
UcclenoBanue 00001aronero xapakrepa. Pasien 3aBepiaeTcst mpoBeIeHUEM AUATHOCTUYECKOM U OIICHOYHON PabOTHI 32 KYpPC OCHOBHOM IIKOJIBI.

Ilnanupyemble pe3yJibTAThI OCBOCHHS Y4eOHOT0 MpeaMeTa

N3ydenue yuebHoro npeamera «®dusmka» Ha ypoBHE OCHOBHOTO 00ILEro o0pa3oBaHMs JOJHKHO OOECIeYMBaTh JIOCTHIKEHUE CIEAYIOUIUX JIUYHOCTHBIX,
MeTamnpeIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE peE3yJabTaTbl

IIarproTHyeckoe BOCIMTaHUE:

—TPOSIBJIICHHE UHTEPECa K UCTOPUH M COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PU3NIECKON HAYKH;




—IIEHHOCTHOE OTHOUICHHE K JTOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PHU3UKOB.
I'paxnaHckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:
—TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXIEHUHM OOILECTBEHHO3HAUMMBIX M 3THUYECKUX IPOOJIEM, CBS3aHHBIX C NPAKTUYECKUM IPUMEHEHHEM
JTOCTHKEHUH (DU3HKHU;
—OCO3HaHUE Ba)XHOCTH MOPAJIbHO-ITUYECKUX IIPUHLIUIIOB B AEATEIBHOCTH YYEHOTO.
JcTeTH4ecKoe BOCIIUTaHue:
—BOCIPUATHE ICTETUYECKUX KauecTB (pU3MUeCcKOl HayKu: €€ TapMOHUYHOTO ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.
IHeHHOCTHHAYYHOIOIIO3HAHMA :

—OCO3HAaHUE LIEHHOCTH (pU3MUYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpPa, OCHOBBI Pa3BHTHSI TEXHOJOTHMMH, BaKHEHIIEH cocTaBistomen
KYJIbTYPBI;
—pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, HHTEPECa K UCCIIEA0BATENILCKOM NeSTETLHOCTH.

PDopMuUpOBaHHUE KYJbTYPHI 3I0POBbSI 1 SMOIMOHAJIBLHOI00JI1aronoJIy4mns:
—O0CO3HaHUE LIEHHOCTU 0€30IacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE, BAXKHOCTH IPaBUJI O€30MIaCHOTO MOBEIEHUS HA TPAHCIIOPTE,
Ha JIoporax, C JIEKTPUUECKUM U TEIIOBBIM 000PY/I0BaHUEM B IOMAILIHUX YCIOBUSX;
—Cc(hOopMUPOBAHHOCTH HABBIKA Pe(PIECKCUH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa y APYroro 4eIoBeKa.

Tpyoosoesocnumanue:
—aKTHUBHOE y4YacTH€ B pEIEHUM IMPaKTHUYECKUX 3ajau (B paMKax CEMbH, ILIKOJIbI, FOpPOAa, Kpas) TEXHOJOTMYECKOM M COLMaNIbHOM HAINpaBIE€HHOCTH,
TpeOYIONIMX B TOM YKCIIE U (PU3HMUECKUX 3HAHU;,
—MHTEPEeC K MPAKTUUECKOMY M3YUEHHUIO IPOpECCUid, CBSI3aHHbBIX C (PU3UKOM.

IKOJOrH4eCKOCBOCIIMTAHHUE:
—OpHEHTallUsd Ha NMpUMeHeHHe (U3MYeCKUX 3HAHUM JUIsl pelieHHs 3aJad B 00JacTH OKpYy)KarolleW cpeibl, IUIAHWPOBAHMSI MOCTYNKOB M OLIEHKU HX
BO3MO>KHBIX ITOCJIECTBUH JJIs1 OKPY’KAIOLIEN CPE/IBI;
—OCO3HaHUE I100aIbHOTO XapaKTepa SKOJIOTMUECKUX MPOOIeM U MMyTe UX pereHus.

ANanTanusiooy4aierocsiKu3MeHA IIMMCAYCJI0BUSAMCOIMAJILHOMUNIPUPOAHOHCpeabl:
—TIOTPEOHOCTh BO B3aMMO/ICHCTBUHU IIPU BBIOJIHEHUH UCCIIEIOBAaHUN U MTPOEKTOB (PU3MUECKOM HANPaBIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JIPYTHX;
—TIOBBIIIIEHNE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JI€ATEIbHOCTb;
—T0TPeOHOCTh B ()OPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie GOpMyIUpOBaTh UIEH, TOHATHS, TUIIOTE3bI O (U3NUYECKUX 0OBEKTaX U SBICHUIX;
—O0CO3HaHUe J1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKH;
—IIJITAHUPOBAaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMA;
—CTpEMIIEHNE aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBSI3U IPUPO/IbI, 0OIIECTBA U SKOHOMHKH, B TOM UHCJIE C UCIIOJIb30BaHNEM (PU3NYECKUX 3HAHMIA,
—OIIeHKa CBOMX JIEHCTBUI C YUETOM BIMSIHHS HA OKPYXKAIOLIYIO CPEy, BO3SMOXKHBIX INTOOAIBHBIX ITOCIIEACTBUH.
JInuHOCTHBIE pe3yJIbTAThl OCBOCHUS NMPABOCAABHOIO KOMIIOHEHTAa OCHOBHBIX 00pa30BaTENbHBIX MPOTrPaMM OOIIEro 00pa3oBaHMs OTPAXKAIOT:
1) yKOpeHEHHOCTb B ITPABOCIABHON TPaJHIINHU, Bepe U J1I00BU K bory n OJM»KHUM Kak BBICHIMX IIEHHOCTSX YEeJIOBEUECKON KU3HHU;
2) yCTpeMIIEHHOCTb JHMYHOCTH K BBICIIEMY HJeally YelIOBEYECKOro COBEpPILEHCTBA, BbIpakeHHOro B borouenosexe — I'ocnone Mucyce Xpucre
(«Teocucy, «000KEHHE» YEIIOBEKA);
3) HamuM4Ke HPABCTBEHHOI'O CaMOCO3HAHUS (MOHATHS O J00pe M 37e, MpaBjAe M JIKH), YCBOEHHE TAaKUX KadecTB, Kak JOOPOCOBECTHOCTD,
CIPaBEJIMBOCTb, BEPHOCTb, JIOJIT, YECTh, 0J1aroKenaTeaIbHOCTh;
4) oco3nanue ce0s yagom Pycckoii [IpaBocinaBuoi [{epkBu;



5) HanMM4YMe UCTOPUYECKOM MaMATH, YyBCTBAa TECHOM CBSI3U CO CBOMM HapoAoM u OTEUecTBOM, OCO3HaHUE 0a30BbIX IIEHHOCTEH 0OIIecTBa: CBSIEHHOTO
Japa >KU3HH, YeJIOBEUECKOW JJUYHOCTHU, CEMbH, POIUHBIL;

6) GmaroroBeiftHOE OTHOIIEHUE K CBATHIHAM Pycckoii [IpaBociaBHoii llepksu;

7) Hanmu4Me HABBIKOB NOOPOAETENBbHON XKU3HM (XPUCTHAHCKOTO OJIaro4yecTHsi), pa3BUTHE TAKMX KadyecTB, KaK IOCIyIIaHUE, TEpIeHHEe, TPYyIOoirodue,
MUJIOCEpNE, UEIOMYAPUE U JP.; XPAHEHUE YECTH U IPAXKIaHCKOTO IOCTOMHCTBA;

8) OTBETCTBEHHOCTH M MpUJICIKAHHE B yueOe;

9) n11060Bb K OIMIKHUM Yepe3 COLUAIbHOE CIIYKEHHE U KEPTBEHHOCTD;

10) HanuuMe 1 IpakTUYECKas peaau3alys HaBbIKOB COBMECTHOI'O TBOPUECTBA U COPAOOTHUYECTBA;

11) Hanmuue HaABBIKOB HEMPUSTHS 3714, pa3iMueHus rpexa (HemociyllaHus, 00UTUMBOCTH, 3aBUCTH, JICHH U JIp.) U MPOTHUBOCTOSHUS UCKYIICHUSIM «BEKa
CEro;

12) Hanmuue >CTETUYECKUX YYBCTB, YMEHHUs BUAETH KpacoTy boxbero mmpa, KpacoTy U BHYTPEHHHI CMBICIH IpaBociaBHOro borocioyxenus;

13) nanuuue GepeXkHOr0 OTHOIICHHS K 3/I0POBbIO Kak aapy boxuemy;

14) nHanuyre GepeKHOT0 OTHOLIECHUS K IPUPOJIE U BCEMY KUBOMY.

MeTanpeaMeTHbIE€ Pe3VJbTATHI
YHnBepcaJ]bele No3HaBaTeJbHbIE AelicTBUS.

ba3oBble/IOTHYeCKHUEIeHCTBUA:
—BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU O0BEKTOB (SIBJIICHUN );
—YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALINNA, OCHOBAHUS JJIs1 000OIICHHS U CPAaBHEHHUS;
—BBISABIIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B paCCMaTPUBAaEMbIX (DAKTax, NaHHBIX U HAOIIOACHHUSX, OTHOCSIIUXCS K PU3NICCKUM SIBJICHUSIM;
—BBIABIIATh IPUYUHHO-CIIEICTBEHHBIC CBS3H MPH M3y4eHHH (DPU3MYECKHUX SBJICHHHA W MPOIECCOB; JeNaTh BBIBOJBI C MCMOIb30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKTIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEJIIMYNH;
—CaMOCTOATEIbHO BBIOMpATh CHOCOO pemieHust y4uyeOHOW (Gu3MUecKoil 3amauu (CpaBHEHHE HECKOJIbKUX BapHUaHTOB peIIeHHs, BbIOOp HamOomee
MOJIXOJIAUIETO C YUETOM CAMOCTOSTENbHO BbIIEJICHHBIX KPUTEPHEB.
ba3zoBblieunccienoBarTe/IbCKUEACNCTBUA:
—MCII0JIb30BaTh BOIIPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT TO3HAHUS;
—TIPOBOJIUTh O CaMOCTOSITENIBHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIA (U3NYECKUN OSKCIIEPUMEHT, HeOOJbIIoe HCCleoBaHHE (U3UUECKOTO
SIBJICHUS;
—OIIEHUBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh WH(OPMAIIHIO, TOTYYEHHYIO B X0J1€ UCCIICOBAHMSI TN DKCIIEPUMEHTA;
—CaMOCTOATENBHO (hOPMYIHPOBATH 0OOOIIEHUS U BBIBOJIBI 110 pe3yibTaTaM MPOBEAEHHOTO HAOMIOACHUS, ONbITA, UCCIIEI0OBAHUS;
—TIIPOTHO3UPOBATh BO3MOXKHOE JajibHElIIee pa3BUTHE (PU3NIECKUX MPOIIECCOB, & TAK)KE BBIIBUTATH MPEANONOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX
1 KOHTEKCTax.

Padoracundopmanmueii:
—TIPUMEHSATh Pa3IUYHbIE METOJbI, HHCTPYMEHTHI W 3alpOChl MPU MOUCKE W O0TOOpe MH(OpPMAIMKM WIA JAHHBIX C y4ETOM MPEIOKEHHOW Y4eOHOM
(buzvecKoi 3a1a4m;
—aHaTU3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH UHPOPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEICTABICHIS;
—CaMOCTOATENFHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeAcTaBieHUs WHGOPMAIMU M WUIIOCTPUPOBATH pEIIaeMbIe 3a/1adyd HECIOXKHBIMH CXEMaMHU,
auarpaMMaMu, HTHOM rpadukoi 1 uX KOMOMHAIMSIMU.
YHuBepcajibHble KOMMYHHMKATHBHbIE J1eiiCTBUS



O0menne:
—B X07e 00CyXJIeHHsI y4eOHOTO MaTepualia, pe3yabTaToB Ja0OpaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOH TeMbl U

BBICKA3bIBAaTh UJCH, HALICIICHHBIC Ha PCIICHUE 3a/la4X U IMOAACPKAHUC 0J1aroKeaaTeIbHOCTH O6IJ.I€HI/I$I;

—COIIOCTABIISATh CBOM CYXKICHHUS C CY)KICHHSIMH APYTUX YYACTHUKOB IUAJIOTA, OOHAPYKUBAThH PA3IMUME M CXOACTBO MO3UIIHIA;

—BBIPAXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

—IyOJIMYHO TPEJICTABIATh PE3YJIbTAThI BBIIOJIHEHHOTO (PU3NYECKOTO OIbITa (IKCIIEPUMEHTA, UCCIICIOBAHHUS, TIPOCKTA);
CoBMeCTHaAs1€eATEJbHOCTH(COTPY/ITHUYECTBO):
—TIOHMMATh M UCIOIH30BATH MPEUMYIIECTBA KOMAaHAHON U UHINBUAYAIbHOW PaOOTHI IPU PELICHUN KOHKPETHON (PU3HMUECKON POOIEMBI;
—IIPUHUMATh LIEJI COBMECTHOM AEATENbHOCTH, OPIaHU30BbIBATh JEUCTBUSA MO €€ JOCTHXKEHUIO: PACIIPEEIIATh PO, 00CYKAATh MIPOLECCH U PE3YJIbTATHI
COBMECTHOH paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

—BBIMNOJHATh CBOIO YaCTh pabOThI, JOCTUrasi KAUeCTBEHHOI'O pe3ysbTara 110 CBOEMY HAIIPABICHUIO U KOOPIUHHUPYS CBOU JAEHCTBHS C IPYTMMHU 4jE€HAMU
KOMAaH/Ibl;

—OIIEHUBATh Ka4eCTBO CBOETO BKJIa/la B OOLIUI MPOIYKT O KPUTEPHUSIM, CAMOCTOSTENEHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.
YHuBepcanbHble peryJsiTUHBHbIE 1eliCTBUS

Camoopranuszaums:

—BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUAX, TPEOYIOIINX JJIsl perIeHus] PU3MUECKUX 3HAaHUH;

—OPUEHTUPOBATHCS B Pa3IMYHBIX MTOJXO0AAX NPUHATUS PELICHUH (MHAMBUIYAIbHOE, IPUHATHE PELLICHUS B IPYIIIE, IPUHATUE PEILIEHUH rPyMIoi);
—CaMOCTOSATEIBHO COCTABISITh ATOPUTM peIHIeHUs (U3NUECKOH 3a1aud WIM TUIaHa UCCIENOBAHHS C y4ETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATh IpeiaraéMble BapUaHThl pEeILICHHI;

— Jlenathb BHIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

CamoxoHTpOJIb(peduiekcus):

—/1aBaTh aICKBaTHYIO OLIEHKY CUTYallMH U MpeajaraTh IaH €€ N3MEeHEeHUS;

—O0OBACHATH MPUYUHBI TOCTHKEHUS (HEIOCTHKEHHS) PE3YJIbTaTOB AEATEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

—BHOCUTH KOPPEKTUBBI B JESATENLHOCTh (B TOM YMCJIE B XOJ BHIMOJIHEHUS (PU3MUECKOTO HCCIEA0BaHUs WM MIPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIIBLCTB,
M3MEHUBIINXCS CUTYalM, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIUX TPYAHOCTEH;

— OLIEHMBATh COOTBETCTBUE PE3YyJIbTaTa LI€JU U YCIOBUSM.

IMOLMOHANbHBIN HHTE/JICKT:

—CTaBUTb ce0s1 HA MECTO JPYIOro 4YejaoBeKa B XO€e CIIopa WM JUCKYCCUM Ha HAyYHYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTHKY JPYroro.
IIpunsaTHe ceds M APyrux:

—TIpU3HABaTh CBOE MPABO HA OIIMOKY NMPU pelieHNH PU3NUIECKHUX 3a]a4 WIH B YTBEPKICHHUIX HAa HAYYHbIE TEMbI M TaKOE K€ MPaBo IPYroro.
MeTtanpeaMeTHble pe3yJbTaTbl OCBOCHHUS NMPABOCJABHOIO KOMIIOHEHTAa OCHOBHBIX 00pa30BaTENIbHBIX MPOrpaMM O0IIEro 0Opa3oBaHUs OTPAXKAIOT:

1) oBnagenue 6a30BBIMU MOHATHUSMU IPABOCIABHOIO BEPOYUYEHUS, BBICTPAUBAIOIIMMH IPAaBUIbHOE MMOHUMAaHHE

OTHOIICHUN 3HAHMSA M BEpbl, HAYKU U PEIUTUH;

2) ¢bopMupoBaHHE IEJIOCTHOW KapTUHBI MHUpa Ha OCHOBE IPABOCIABHOTO MHUPOBO33PEHHUS U MUPOBOCIIPUSTHUS;

3) coBepILICHCTBOBAaHHE YMCTBEHHBIX CIIOCOOHOCTEH Uepe3 OMbIT y4yeObl, TPy/Aa, TBOPUECKOU AESATETLHOCTH, ONbBIT TyXOBHOH JKU3HHU, KOTOPBIE PA3BUBAIOT
TaKMe KauecTBa yMa, KaK IMaMsAThb, MOHMMaHUE, YMEHHE COCPENOTAYMBATHCA, YAECPKUBAaTh BHHMAaHHE, OCMBICIEHHO CIIBIIIATH U CIYyLIaTh, PacCyKIaTh,
OTAENATH INIaBHOE OT BTOPOCTENEHHOTO U JIp.;

4) chopMUPOBAaHHOCTh HPAaBCTBEHHOTO OTHOIIEHHUS K 3HAHWUIO: 3HAHMA HE pajaud COOCTBEHHBIX aMOMIMHA M KOPBICTH, a pagd OTBETCTBEHHOTO

cnyxkenusi bory u OtedectBy;



5) yMeHue H3BIEKATh TyXOBHBIM M HPABCTBEHHBIH CMBICT W3 OOIIMX 3HAHUN W YHUBEPCAIbHBIX YUeOHBIX JEHCTBUI;

6) OBJagcHHE HABBIKAMU CMBICIOBOTO UTEHMS IICUATHBIX TEKCTOB uepe3 OepekHOe OTHOIICHUE K CIIOBY, IIOMHs HAaCTaBJICHUS IPEBHErO KHIDKHUKA
«Benuka Besb ObIBaeT MOJb3a OT YYEHMs] KHUIKHOTO: KHHUI'M HAaCTaBJSIOT M HaydyalOT HAc IyTU NOKasHUA, MO0 MyApOCTb OOpeTaeM M BO3JEprKaHHE
B CJIOBAaX KHIKHBIX. DTO — pEKH, HaMasiolie BCEJICHHYIO, 3TO MCTOYHMKH MYIPOCTH, B KHHrax BeIb HEW3MEpHMas IIyOWHA, UIMH MBI B NICUAIN
yTEIAaeMCsl, OHU - y31a BO3ACPKAHU.

IIpeameTHbie pe3yabTaThl

7 kaacc [IpenmeTHblie pe3yabTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y 00YUAIOMIUXCSl YMEHUN:

—MCII0JIB30BaTh MOHATUA: (PU3NYECKHE U XUMHUYECKUE SIBICHUS; HAOII0AEHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a; €ANHULBI (PU3UYECKUX BEJIUYUH; aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE, JKHUJIKOE, ra3000pa3HOE); MEXaHHUYECKOe [BIDKCHHE (PAaBHOMEPHOE, HEPaBHOMEPHOE,
IPSIMOJIMHEHHOE), TPACKTOPHSI, PABHOAEHCTBYIOMIAs cUJl, AehopMariust (yrnpyras, IIacTHUeCcKasi), HeBECOMOCTh, COOOILAIOIINECS COCY/IbI;

—pa3nuyarb sBieHus (OUQQy3us; TEIUIOBOE MABMKEHHE 4YACTHIl BEIIECTBA; PAaBHOMEPHOE [BIDKEHHE, HEPAaBHOMEPHOE JBW)KCHUE, HWHEPIIHS,
B3aMMOJCICTBUE TEJ; PAaBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBIO BpAILLEHUS; Mepefada JaBlI€HUs TBEPABIMHM TEJIaMHU, JKUIKOCTSIMHM U Ta3aMy;
atMoc(epHOe JaBJie€HME; IUJIaBaHUE TEJI; IMPEBPALLEHUS MEXAHUYECKOH SHEpPIruM) IO ONMCAHUI0 HX XapaKTEpHBIX CBOMCTB M HA OCHOBE OIIBITOB,
J€MOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

—pacro3HaBaTh MPOSBICHUE N3YUYECHHBIX (PU3MUECKUX SBJICHHUNA B OKPY)KAIOLIEM MUPE, B TOM YHCIe (PU3MUECKUE SBICHUS B IPUPOIE: TPUMEPHI IBHKCHUS
C pa3JIMYHBIMU CKOPOCTSIMM B XKHMBOM M HEXHMBOH MpHUpOJIE; AEHCTBHE CHIIBI TPEHUS B MPUPOJAE U TEXHUKE; BIUSHUE aTMOC(EPHOIro AABJICHHS HA KUBOU
OpraHu3M; IUIaBaHWE pbHIO; phYArd B TeJE YEIOBEKa; IMpPH O3TOM TIEPEBOAMTH IPAKTHUECKYIO 3alady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC
CBOWCTBA/MpU3HAKU (PU3NUECKUX SBICHUM;

—ONKCHIBAaTh M3YYCHHBIC CBOWCTBA TN M (PU3UYECKUE SIBICHUS, MCIIONB3Ys (PU3NUECKUE BEIMYHMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMs, MYTh,
CKOpOCTbh, CPE/IHAS CKOPOCTb, CHJIAa YIIPYTOCTH, CHUJIa TSXKECTH, BEC Teja, Cujla TPeHHUs, AaBlieHue (TBEPIOro Tela, KUKOCTH, Ta3a), BHITAIKUBAIOIIAs CUIIa,
MexaHuuyeckas padoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CWJIbI, KO3(DQHUIMEHT MOJIE3HOr0 AECUCTBHUS MEXaHU3MOB, KMHETHYECKass M MOTEHLMaIbHas
SHEprus); MpHU OMUCAHUU IPABUIBHO TPAKTOBATh (PU3NYECKUH CMBICT HCIOJIb3YyEeMBIX BEIMYMH, UX O0O3HAU€HHs M €AWHUIIBI (PU3MYECKHX BEIHYHUH,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MYECKYIO BEIUYMHY C APYTMMHU BEIMUYMHAMU, CTPOUTH I'paMKHU M3YUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX
BEIINYUH;

—XapaKTepHU30BaTh CBOWCTBA Tell, (pU3MUECKHE SIBJICHMSI U IMPOLIECCHI, HUCIOIb3Ys MpaBHiia CIOKEHUS CUJI (BIOJIb OJHOW mpsAMoi), 3akoH ['yka, 3akoH
[Tackains, 3akoH ApXxruMena, MPaBUIIO paBHOBECHs phlyara (0J10Ka), «30J10TO€ MPABUIO» MEXAHUKH, 3aKOH COXPAaHEHHs] MEXaHUUECKOW HEPTHH; IPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alMChIBATh €r0 MAaTEMAaTUYECKOE BHIPAYKEHUE;

—O0OBACHATH (PU3MUECKHE SABJICHHS, IPOIIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B KOHTEKCTE CUTYalluil MPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIBIATh
MIPUYHNHHO-CJIEICTBEHHBIE CBSA3HM, CTPOUTh OOBACHEHHWE M3 |—2 JOTMYECKHX IIaroB ¢ OMopol Ha 1—2 H3y4YEeHHBIX CBOMCTBa (DU3HUECKUX SIBICHUH,
(bU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

—peniath pacy€THbIE 337a4u B 1—2 neicTBUs, MCHONB3YS 3aKOHBI M (POPMYIbI, CBsI3bIBatoIIMe (U3MUYECKHE BEJIMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUSA
3aJjaud 3aluChIBaTh KPAaTKOE YCIOBUE, MOJICTABIATh (U3UUYECKHUE BEIMUYMHBI B (OPMYJIBl U MPOBOAMTH PACUEThl, HAXOAWUTh CIPABOYHBIC JAHHBIE,
HeoOXO0IMMBIE I PellIeHus 3a/1a4, OLICHUBATh PEATUCTUYHOCTD MOTYYEHHON (PU3NYECKON BETUUHHBI;

—pacro3HaBaTh MPOOJEMBbI, KOTOPhIE MOXHO pELIMTh HpPU TOMOLIM (PU3HMUECKUX METOAOB; B OINMCAHUM HCCIEIOBaHMS BBIIENATH IpPOBEpsSEMOe
MIPENIoIoKeHne (TUIOTe3y), pa3inyaTh W WHTEPIPETHPOBATH IMOJYYEHHBIM pe3yabTaT, HaXOAUTh OMIMOKM B XOJE ONBITA, JeNaTh BHIBOJBI MO €T0
pe3yibTaTam;

—IIPOBOJIUTh ONBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUHM WM (PU3NYECKUX CBOWCTB Ted: (POPMYyIUpOBaTh MPOBEPSEMbIE MPEAOI0KEHU, COOUpATh
YCTQHOBKY U3 MPEIOKEHHOT'0 000PYAOBaHUS, 3aIIUCHIBATH XOJ1 OIBITA U (POPMYTUPOBATH BBHIBOIBI;




—BBITNOJHATh MPSIMbIE U3MEPEHHS PACcCTOSIHUSA, BPEMEHH, MAacchl Tella, 00b&Ma, CHIIBI M TeMIepaTypbl C MCIOJIb30BAHWEM aHAJOTOBBIX M IM(POBBIX
puOOPOB; 3aMUCHIBATh MOKA3aHUs IPHUOOPOB ¢ YUETOM 331aHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHHIA;

—IIPOBOJIUTh HCCIIEIOBAaHUE 3aBUCHUMOCTU OJHOM (U3UYECKOM BEIMYMHBI OT APYrod € UCHOJIb30BAHMEM IIPSIMbIX HM3MEPEHHMH (3aBUCUMOCTH IIYTH
PaBHOMEPHO IBMXKYILErOCs Teja OT BPEMEHH JBID)KEHUS TeJa; CHUIIBI TPEHHS CKOJIBKEHHS OT CHIIbI JaBJICHUS, KauecTBa 0OpabOTKH MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIbI TPEHUs OT IUIOIIAJM CONPUKOCHOBEHMS TeEJI; CWJIbl YNPYrOoCTH OT YIJIMHEHMs MPY)KUHBI; BBITAIKMBAIOIEH CHUiIbl OT 00bEMa
NOrpYKEHHOW YacTH Teja M OT IUIOTHOCTH YKHUIKOCTH, €€ HE3aBUCHUMOCTH OT IUNIOTHOCTH Tella, OT TJIYOMHBI, Ha KOTOPYIO THOTPYKEHO TEJO; YCIOBUH
IUIaBaHUsS TeJl, YCIOBUI paBHOBECUS pbluara M OJIOKOB); y4yacTBOBaTb B IUIAHMPOBAHWU Y4eOHOTO HCCIIEOBAaHUSA, COOMPATh YCTAHOBKY M BBIIOJHSTH
U3MEpEeHus, CIeaysl PEAIOKEHHOMY TUTaHy, (PUKCUPOBATH PE3YNIbTAaThl MOMYYSCHHOH 3aBUCHMOCTH (DU3MYECKUX BEIMYUH B BHJIE IPEIOKEHHBIX TAOIHIl U
rpaduKoB, JieJaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEIOBAHUS;

—IIPOBOJIUTh KOCBEHHBIC M3MEpEHHs (PU3MUECKUX BEIMYUH (IUIOTHOCTHh BEIIECTBA >KUIKOCTH M TBEPIOTO TENa; CHJIA TPEHHS CKOJIBXCHHS; TaBICHUE
BO3/yXa; BbITAJIKUBAIOIAsl CHJIA, EHCTBYIOIIAs Ha MOIPYKEHHOE B XKHUAKOCTh T€JI0; KO3(PPULIMEHT 1M0JIe3HOro NeHCcTBUSA MPOCThIX MEXAaHU3MOB), CIEAys
MPEI0KEHHOW MHCTPYKLMU: IIPY BBIIOJHEHUHN U3MEPEHUIN COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYEHUE UCKOMOU BEJINYUHBL;
—Cco0r0/1aTh NpaBUiIa TEXHUKU Oe30macHOCTH Ipu pabore ¢ JabOopaTOpPHBIM O00OPYAOBAaHMEM; —YKa3blBaTb HPUHLUIBI ACHCTBUS NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, IUHAMOMETP, COOOIIAIOIINECS COCYIbl, OAPOMETp, pblYar, MOABMXKHBIN U HETOABM)KHBIN OJIOK, HAKJIIOHHAs
IJIOCKOCTB;

—XapaKTepU30BaTh MPUHIHUIBI JEHCTBUS U3YyYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOW HAa WX OMHUCAHUA (B TOM YHCIIE: TOIIIUITHHUKH,
YCTPOICTBO BOJONPOBO/A, THAPABIMUYECKHUI Mpecc, MAaHOMETP, BHICOTOMED, NOPIIHEBOW HACOC, apeoMEeTp), UCIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NUYECKUX
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

—IIPUBOJUTE MPUMEpPbl / HAXOAUTh MHPOPMALMIO O MpUMEpax NPAaKTUYECKOIO MCIIOJIb30BaHMs (PU3MYECKHUX 3HAHWN B TOBCEAHEBHOM XU3HU JUIA
oOecriedeHrst 0€30MaCHOCTH MPU OOpaIeHNH C TPUOOPaMU U TEXHUYECKUMHU yCTPOHCTBAMH, COXPAaHEHHS 3I0POBbS U COOIIOIEHUSI HOPM DKOJIOTHYECKOTO
IIOBE/ICHUS B OKPYXaIOLIEH Cpene;

—OCYILIECTBIISITh 0TOOP UCTOUHUKOB MHPOpMAIK B ceTu VIHTEpHET B COOTBETCTBUU C 3aJIaHHBIM IIOUCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOILMXCS 3HAHUN
U MyTEM CPaBHEHUS pa3IMYHBIX HCTOYHHUKOB BBIIEIATH HH(POPMAINIO, KOTOpas SBISAETCS IPOTUBOPEUMBON MIIM MOXKET ObITh HEJOCTOBEPHOI;
—MCII0NIb30BaTh IPU BBIIOJHEHUU YUYEOHBIX 33aJaHUN HAyYHO-TIONMYJSPHYIO JINTEPATYPy (PU3HMUECKOTrO COAEp:KaHMsI, CIPAaBOUYHbIE MaTepuaibl, PECYPChI
cetu MHTepHeT; B1ageTh npuéMamMM KOHCIIEKTUPOBAHUS TEKCTa, Tpeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

—CO03/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHMKOB MH(pOpMaluu (PU3MUECKOTO COAEpXKaHHs, B TOM
yuciae myOJauyHO JienaTh KpaTKue COOOIIEHUs O pe3ysbTaTaxX MPOEKTOB MM Y4EOHBIX HCCIIEAOBAHMI; NMPH 3TOM I'PaMOTHO HCHOJIb30BATH M3YyYCHHBIH
MOHATUMHBIN anmnapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUICHUE MTPE3EHTAUEH;

—IIpH BBIIIOJHEHUN Y4EOHBIX MTPOEKTOB M MCCIEIOBAHUIN paclpeaesiTh 005S3aHHOCTH B IPYIIIEe B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3a/1a4aMU, CJIEIUTh 3a
BBITIOJTHEHUEM IIJIaHa JIEHCTBUM, aleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JEATEIBHOCTh IPYIIIBI; BHICTPAUBATh KOMMYHHUKATHBHOE B3aHMOICHCTBUE,
YUUTBIBasi MHEHHE OKPYKAOLIHX.

8 kaacc IIpenmerHbie pe3ynbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH y 00YUAIONINXCST YMEHUI:

—MCIOJIb30BaTh MOHATUA: Macca U pa3MeEpPbl MOJIEKYJI, TEIJIOBOE ABMKECHHE aTOMOB M MOJIEKYJI, arpEraTHhIE COCTOSIHMS BEIIECTBA, KPUCTAIUIMUECKUE U
amop¢HbIe Tella, HAChIIIEHHBI M HEHACBIIIEHHBIN Map, BIAXXHOCTh BO3JyXa; TeMIlepaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM JIBUraTellb; 3JIEMEHTapHbII
ANEKTPUYECKUH 3apsil, DIEKTPUUECKOE T10JIE, TPOBOJHUKHU U IUIIEKTPUKH, TOCTOSIHHBIN JIEKTPUYECKHI TOK, MAarHUTHOE T10JIE;

—pasnuyarh SBJIEHUs (TEIJIOBOE paclIMpeHHue/ckaTtue, TeIulonepenadya, TEIJIOBOE€ PpaBHOBECHE, CMAauMBaHME, KaNWUISPHbIE SIBJIEHUS, HCIApeHUe,
KOHJIEHCAllMs, TUIaBJICHUE, KpUCTAJUIN3alus (OTBEpAeBaHUE), KUTICHHE, Terulonepeaaya (TemIonpoBOIHOCTh, KOHBEKIINS, U3IIyUeHHE); SIEKTPU3aLHs Tel,
B3aMMOJCHCTBHUE 3apsiOB, JCHCTBUS MIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHNE, B3aMMOJECHCTBIE MarHUTOB, EHCTBUE MATHUTHOTO I1OJISI Ha ITPOBOJHUK
C TOKOM, 3JIEKTPOMAarHUTHAs! MHIYKIIH) TIO ONMCAHUIO UX XapaKTEPHBIX CBOIMCTB M HA OCHOBE OIBITOB, IEGMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;



—pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (U3NYECKUX SBICHHHA B OKPYXKAIOIIEM MHpE, B TOM 4Huclie (pU3MUYECKUe SBJICHUS B MPUPOE: MOBEPXHOCTHOE
HaTsDKEHHE M KalWJUIAPHBIC SIBICHUS B IPUPOJIE, KPUCTAILIBI B IpUpoje, u3nyueHre CoiHIa, 3aMep3aHue BoJ0EMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEes,, CHera; 3JEeKTpUYECKHE SIBIEHUS B aTMocdepe, 3JIEKTPUYECTBO >KMBBIX OPraHM3MOB; MAarHUTHOE IoJyie 3eMild, Ipel( MOI0COB, POIb
MarHUTHOTO TOJIA Ul JKU3HM Ha 3emiie, NOJSPHOE CHSHUE;IPU STOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIJCHATH CYIIECTBEHHBIC
CBOWCTBA/IPU3HAKU (PU3NUECKUX SBICHUM;

—ONKCHIBaTh W3YYEHHBIC CBOMCTBA TeNl M (pU3MUECKUE SBICHMS, UCIONb3YS (PU3UUYECKHE BEIUYMHBI (TEMIlepaTypa, BHYTPEHHSS SHEPIHUs, KOJIHUYECTBO
TEIUIOTHI, yZeJIbHas TEMJI0EMKOCTb BELECTBA, y/eIbHAs TEIIOTa IUIABJICHUS, yelIbHAs TEIUI0Ta NapooOpa3oBaHysl, yAeabHasl TEMI0Ta CrOpaHus TOIUIMBA,
KOX(Q(QHUIHUEHT TOJE3HOTO JEHCTBHS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIIAXHOCTh BO3JyXa, OJJCKTPUYECKUN 3apsjl, CHJa TOKa, SJEKTPUYECKOE
HanpsKeHUe, CONPOTUBJICHUE NTPOBOJAHUKA, YAEIbHOE CONPOTUBICHUE BEILECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUUYECKOIO TOKA); IIPH ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICT HCIIOJIb3YEMBIX BEITMYMH, 0003HAUYCHUS M CIUHHIBI (PU3HMUECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO
(GU3NYECKyI0 BEIMUYKHY € APYIMMH BEIMUYUHAMU, CTPOUTH IPaUKN N3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

—XapaKTepHU30BaTh CBOICTBA Teld, (PU3NUECKUE SBJICHUS U MPOLIECCHI, UCIIOIb3Ys] OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPUH CTPOEHUS
BEIIECTBA, IPUHIIMII CYNIEPIIO3UIIUH 1oJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsza, 3akoH Oma 1i1s ydacTka uen, 3akoH Jpxoyns—IJlenna,
3aKOH COXPaHEHUS SHEPTUH; IIPH STOM JIaBaTh CIOBECHYIO (HOPMYITUPOBKY 3aKOHA M 3alKCHIBATH €T0 MATEMAaTHYECKOE BBIPAKCHHUE;

—O0OBACHATh (PU3MUECKHE IMPOLECCHl M CBOMCTBA T, B TOM YHUCIIE M B KOHTEKCTE CUTYalMil NMPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYNHHO-CJIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHHE M3 |—2 JIOTMYEeCKHUX MIaroB C OMOpOM Ha |—2 W3ydeHHBIX CBOWCTBA (DM3MUYECKHUX SIBICHHIA,
(bU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

—pemaTh pacyETHBIC 3a/7a4i B 2—3 JEUCTBUS, UCIIONB3YS 3aKOHBI U (POpMyIbI, CBS3BIBAIONINE (PU3UYECKHE BEIMYMHBI: Ha OCHOBE aHAIHM3a YCIOBHUS
3aJjauu 3alMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTATOK JAHHBIX IS PELICHMs 3aJayd, BbIOMpATh 3aKOHBI M (OPMYIbI, HEOOXoIuMble JUIsd €€
peleHwsI, IPOBOIUTH PACYEThl U CPAaBHUBATH MOJyYCHHOE 3HAUCHHE (PU3NIECKON BETMYMHBI C H3BECTHBIMU JaHHBIMU;

—pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIM (U3NUYECKUX METOAOB; MCIIOb3Yysl ONMCAaHUE MCCIIEIOBAHNUS, BBIIEIATh IIPOBEPSEMOe
MIPEII0JIOKEHNE, OLIEHNBATh IPABUJILHOCTD MOPSsIIKa MIPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIBI;

—IIPOBOIUTH ONBITHI IO HAOMIONEHUIO (PU3MUECKUX SBICHUHN MM (PU3NYECKUX CBOMCTB Tell (KanuJUIApHbIE SBJICHUS, 3aBUCUMOCTb JaBJICHHS BO3yXa OT
ero o0béma, TeMIepaTypbl; CKOPOCTH MPOLECCa OCTHIBAHHS/HAIPEBAaHMs NPU U3IYYEHUH OT IBETAa M3IIy4arOLIECH/IOrIomaromell TOBEPXHOCTH; CKOPOCTh
UCIApEHUs BOJbl OT TEMIEPATypbl >KUAKOCTH M IUIONAAM €€ IOBEPXHOCTH; DJIEKTPU3alUs Tel M B3aUMOAECUCTBHUE DJIEKTPUUYECKUX 3apsiOB;
B3alMO/ICHICTBHE MMOCTOSHHBIX MarHWTOB, BU3yaJu3allisl MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB; JEHCTBHUS MarHUTHOTO MOJIsl Ha MMPOBOJHUK C TOKOM,
CBOWCTBA JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJBHUraTelNsl MOCTOSHHOIO TOKa): (JOpMYIMPOBATH MPOBEPSEMbIE MPEANOI0KEHNS, cCOOUpaTh YCTAaHOBKY M3
MPEJIOKEHHOTO 000PYA0OBAHUS; OUCHIBATh X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI;

—BBINIOJIHATH TPSMbBIE HW3MEPEHUS TEMIIEpPaTypbl, OTHOCHUTEIBHON BIIAXKHOCTU BO3AYXa, CHJIBI TOKA, HANPSDKEHUS C HCIOJb30BAaHUEM AaHAJIOTOBBIX
puOOPOB U TATYMKOB PU3NYECKUX BEITUUMH; CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON aOCOIIOTHON MOTPELIHOCTH;

—IIPOBOJIUTh HCCJEIOBAHWE 3aBUCHUMOCTH OJHOM (pu3Muyeckod BeNWYMHBI OT JPYroil € UCMOJIB30BAaHMEM TPSMBIX H3MEpEHHH (3aBUCHUMOCTD
COIPOTHUBIICHUS MPOBOJIHUKA OT €r0 JJIMHBI, IO MONEPEYHOr0 CEUEHUs U YAEIbHOTO0 COMPOTUBIICHUS BEIIECTBA MPOBOAHMKA; CUJIBI TOKA, MAYILETO
4yepe3 NPOBOAHMK, OT HANpsHKEHUS Ha MPOBOJHUKE; MCCIEJOBAHME IIOCIEN0BATEIBHOIO M NApajuIeIbHOTO COEJUHEHHI IPOBOAHMKOB): IUIAHUPOBATH
UCCIIeIOBaHe, COOMpPATh YCTAHOBKY M BBINOJHSITH U3MEPEHHUS, CIeAys MPEAIOKEHHOMY IIaHy, (PUKCUPOBATh PE3yJbTaThl MOTYYEHHON 3aBUCUMOCTH B
BUJie TaOIUIl U TpaUKOB, A€1aTh BEIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

—TIpPOBOJIUTh KOCBEHHbIE M3MEpEeHUs (pu3nMueckux BeNW4uH (yIelibHas TEeIIOEMKOCTh BEIIECTBA, COMPOTUBIEHHE MPOBOAHMKA, pabOTa U MOIIHOCTb
AJIEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUs, COOMpATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIIEAys MPEUI0KEHHOW HHCTPYKLIUHU, U BBIYUCIIATH 3HAYEHUE
BEJIMYMHBI;

—Cc00J110/1aTh MPaBUJIa TEXHUKHU 0€30MacCHOCTH NpH padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHEM;



—XapaKTepHU30BaTh MPUHIUIBI JCHCTBUS N3YUYCHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB C ONMOPOI HA MX ONMUCAHUS (B TOM YHUCIIE: CUCTEMA OTOTUICHHS
JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIIEPMETpP, BOJBTMETP, CUETUMK DIIEKTPHUECKOW SHEPIHH, 3JIEKTPOOCBETHTEIbHBIC NMPUOOPHI, HAarpeBaTelbHbIC
JIEKTPOIIPUOOPBI (IIPUMEPBI), IEKTPUUECKUE MPEAOXPAHUTENHN; IIEKTPOMATHUT, 3JIEKTPOABUraTeb IOCTOSHHOIO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAx
(bu3NUecKuX SIBICHUH U HEOOXOIUMbIe (PU3HUECKIE 3aKOHOMEPHOCTH;

—pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTENIbHBIE MPUOOPHI MO CX€MaM M CXEMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIH TEPMOMETP,
TEPMOC, TICUXPOMETpP, THTPOMETp, JBHUTraTelb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOI, pPEOCTaT); COCTABIATh CXEMBI JJEKTPUYECKHUX Ierel ¢
[I0CJIeI0BATENbHBIM U NapaJlJIeIbHbIM COEAMHEHUEM JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETeH;

—IIPUBOJUTh MPUMEPHI/HAXOIUTh HH(MOPMAIMIO O TPUMEpax MPAKTHYECKOTO HCIONb30BaHUS (U3UUECKUX 3HAHWN B TOBCEIHEBHOW KHU3HH JUIS
obecrieyeHus: 0€30MaCHOCTH MPU OOpallleHUH ¢ IPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3/1I0POBbs M COOJIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

—OCYILECTBIIATh MOUCK HH(pOpMAK (PU3NYECKOTO cCoJepKaHus B ceTH MIHTepHeT, Ha OCHOBE UMEIOIINXCSl 3HAHUHM U IIyTEM CPaBHEHUS JIOTOJTHUTEIIbHBIX
MCTOYHUKOB BBIJIEISATH HH()OPMAINIO, KOTOPAst ABISETCS MPOTHBOPEYNBON MIIM MOXKET OBITh HEJOCTOBEPHOI;

—MCIOJb30BaTh MPHU BBIIOJHEHUN YYEOHBIX 3a/laHUM HAy4HO-NOMYJIAPHYIO JUTEpAaTypy (U3UUECKOro COAEp)KaHus, CIpaBOYHbIE MaTepHalibl, PECYpPChI
cetu MHTEpHET; BIageTh mpuéMamMu KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIMU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHbIE IIMCbMEHHBIC U KPAaTKUE YCTHBIE COOOILEeHUs, 000011ast HH(OPMAIMIO U3 HECKOJIBKUX UCTOUHUKOB (PU3UYECKOTO COJIEpKAHUS,
B TOM YHCJIE€ MYOJMYHO MPEICTABIATH PE3YIbTAThl MPOCKTHOW HIIM HCCIIEAOBATEIBCKOM JEATEIBHOCTH; MPH 3TOM I'PAaMOTHO HCIIOJIB30BATh M3y4EHHBIN
NOHATUIHBIN annapaT Kypca (PU3HKH, COIIPOBOKIATH BBICTYIJICHHUE MPE3eHTalUeH;

—TIpH BBINIOJHEHUU YYEOHBIX TPOCKTOB M HCCIEJOBAHUN (U3UYECKUX TPOLECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C
MIOCTaBJIEHHBIMU 33J1a4aMH, CIIEUTh 32 BBINOJIHEHUEM IIJ1aHa AEUCTBUI U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLICHUBAaTh COOCTBEHHBIN BKJIA]l B I€ATEIILHOCTh
IPYIIIBL, BEICTPAMBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTh pa3pemaTh KOH(IUKTHI.

9 kuacc [IpenmeTHble pe3yabTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Yy 00yUaIOIIUXCSl YMEHUH:

—MCIONB30BATh MOHATHUS: CHCTEMa OTCUYETa, MaTepHalbHAs TOYKA, TPAEKTOPHUS, OTHOCHUTEIHLHOCTh MEXaHWYECKOTO NBWKEHUs, nedopmanms (ympyras,
IUTaCTHYECKas), TPEHHE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3kH; IEHTP TsKECTH; aOCOMIOTHO TBEPJOE TEO, LEHTP TSKECTH
TBEPIIOTO Tela, paBHOBECHE; MEXaHWYECKHE KOJICOaHUsI U BOJIHBI, 3BYK, HH(Pa3BYK U yIbTPA3BYK; FIEKTPOMArHUTHBIC BOJIHBI, IIKaJa dJIEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U J1aIbHO30PKOCTh, CIIEKTPBI UCITYCKaHUS U MOIJIOUIeHUs; allb(da-, 0eTa- 1 raMMa-u31y4eHus, U30TOIb, SiAepHast SHEPreTUKa;
—pa3nuyarh sBICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBIKEHHE, pPABHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHHE, CBOOOHOE MMaJieHUuE
TeJ, paBHOMEPHOE JBM)KEHHUE 10 OKPY>KHOCTH, B3aUMOACHUCTBUE TeJ, pEaKTUBHOE JBHXEHME, KOJIeOaTeIbHOE BMKEHUE (3aTyXalollue U BBIHYKICHHBIE
KoJie0aHus), PE30HAHC, BOJHOBOE JBIDKEHHE, OTpPaKEHUE 3BYKa, MNPSMOJMHEHHOE paclpOCTpaHEHHE, OTpPaK€HHE W TPEIOMIICHHE CBETa, IOJHOE
BHYTpEHHEE OTpaK€HHE CBETa, pa3JioKeHHE OeNoro CcBeTa B CIEKTP U CIIOKEHHE CIEKTPaJbHBIX IIBETOB, JAMUCIEPCUS CBETa, €CTECTBEHHas
PalMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTpa W3IYUYCHHUs) MO ONMMCAHHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTP HPYFOIIUX
IaHHOE (PU3UYECKOe SIBIICHUE;

—pacro3HaBaTh MPOSBICHHE N3YUECHHBIX (PH3MUECKUX SBICHUN B OKPYKAIOIIEeM MUpPE (B TOM YHCie GU3UIECKUE SBICHUS B IPUPOJIE: IPIIUBBI U OTIIHBHI,
nBkeHue 1aHer COJHEYHON CHUCTEMBl, pEaKTHMBHOE JBHM)KEHHE JKHMBBIX OPraHW3MOB, BOCIPHUATHE 3BYKOB KMBOTHBIMH, 3€MIIETPSICEHHE, CEHiCMHUYECKUE
BOJIHBI, IIYHAMH, D5XO0, I[BETa TeJ, ONTHYECKHE SIBJICHUS B TPUPOJE, OHMOJIOTHYECKOE AEHCTBHE BUIAMMOTO, YJIbTPAQHUOJIETOBOIO M PEHTTEHOBCKOTO
U3IYyYEeHUH; €CTECTBEHHBIH paJMOaKTUBHBIM ()OH, KOCMHUYECKHE JY4H, PAJAMOAKTHBHOE W3IyYEHHE NPHPOJHBIX MHUHEPAJIOB;ICHCTBHE PaIMOAKTHUBHBIX
M3IYYCHUN HA OPTaHU3M YeJIOBEKa), IIPU ATOM NEePEBOIUTH MPAKTHIECKYIO 3a7ady B Y4eOHYIO, BBIICISAThH CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKN (DU3UIECKIX
SIBIICHUI;

—ONKChIBaTh HM3Y4YEHHBbIE CBOICTBAa Tel M (PU3MUECKUE SBICHUS, MCIONb3Yys (U3NYECKHE BEIMYMHBI (CpeAHsAs M MIHOBEHHas CKOpPOCTh Teja IpU
HEpaBHOMEPHOM JIBUKECHUHU, YCKOPEHHE, TIepeMEeIeHHE, MTyTh, YII0Basi CKOPOCTb, CUJIa TPEHHUSI, CUJIa YIIPYTOCTH, CHJIAa TSDKECTH, YCKOPEHHE CBOOOIHOTO
[a/IEHUs], BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MEXaHHUYecKas paboTa W MOILHOCTb, NOTEHIMANbHASA SHEPrHUsl Teja, MOJHATOr0 Haj IMOBEPXHOCTBIO



3eMJIM, MOTEHIIUAJIbHAS YHEPTUs C)KATOW MPYKUHBI, KHHETUYECKAask SHEPTHsl, ITOJIHAS MEXaHHUECKasi YJHEPTus, IepHUo/] U YacToTa KojeOaHuil, [UIMHA BOJHHI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb NPEJIOMIICHHS Cpelbl); IpU OMHUCAHUM IMPAaBHIBHO TPAKTOBATh (DU3MYECKHH CMBICI
UCIOJIb3yEMbIX BEJIMYMH, 0003HAYEHUS U €IUHULIBI PU3UYECKUX BEJIMUMH, HAXOAUTH (POPMYIIbI, CBSI3bIBAOLIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPahUKHU U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

—XapaKTepru30BaTh CBOMCTBA Tell, (U3NYECKUE SBJICHUS U MPOLECCHI, UCIOJIb3Ysl 3aKOH COXPAHEHUS SHEPI'UU, 3aKOH BCEMUPHOI'O TATOTEHMSI, IPUHIHII
CYNEpHO3ULMH CHUJI, IPUHLIMII OTHOCUTEIbHOCTH ["anmuiest, 3akoHbl Hbr0TOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U IPEJIOMIICHUS CBETa,
3aKOHBI COXPAHEHUS 3apsIOBOIO U MAacCOBOTO YMCEN MPH SAAEPHBIX PEaKUUsAX; MPU 3TOM AaBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U 3allUCBIBATh €ro
MaTEMaTHUYECKOE BBIPAKEHUE;

—OOBACHATh (PU3MUECKHE IMPOLECCHl M CBOMCTBA T, B TOM YHCIE M B KOHTEKCTE CHUTYallMil NPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYMHHO-CJIC/ICTBEHHBIE CBS3U, CTPOUTHb OOBACHEHHE M3 2—3 JIOTMYECKUX MIaroB C OMOPOM Ha 2—3 H3YYEHHBIX CBOWCTBA (DU3MUYECKHUX SIBICHHIA,
(bU3NYECKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

—pemaTh pacyE€THbIC 3a/1a4M (OMUPAIOUINECs Ha CUCTEMY U3 2— 3 ypaBHEHHI), HCIIOJIB3Ysl 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE (DU3UUYCCKHIE BEINIHHBIL:
Ha OCHOBE aHaJlM3a yCJOBHUS 33aJaud 3allUChIBaTh KPAaTKOE YCJIOBME, BBIABIATH HEOCTAIOIINE WIN U30BITOYHBIE aHHBIE, BHIOUPATh 3aKOHBI U (POPMYIIbI,
HEOOXOAUMBIE /ISl PEIICHUS, IPOBOANUTH PACUETHI M OLICHUBAThH PEATMCTHYHOCTD TOTYYEHHOTO 3HAYCHUST (PU3UIECKON BETHINHBI;

—pacrno3HaBaTh Ipo0IeMbl, KOTOPbIE MOXHO PEIIUTh MIPU MOMOLIHM (PU3NYECKUX METOOB; MCIIOIb3Ys ONUCAHUE HCCIIEeI0BAHUS, BBIIEIATh IIPOBEpsieMOe
MPEIOI0KEHNE, OIICHUBATh MPABIIILHOCTH TMOPSIKA TIPOBEICHHS UCCIICIOBAaHUS, IENIaTh BHIBOJIBI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOICHUI U OIIBITOB;
—IIPOBO/IUTH OMBITHI 110 HAOMIONEHUIO (PU3NYECKUX SBICHUN MM (U3UUECKUX CBOMCTB Tell (M3yyeHHe BTOPOro 3akoHa HplOTOHA, 3aKOHa COXpaHEHHUs
SHEPIuH; 3aBUCHMOCTDH MEpPHOAa KOJeOaHU MPYKWHHOTO MasTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBHCUMOCTH OT aMIUTUTYABI MaJIbIX
KoJIeOaHUH; MPSIMOJMHEHHOE PaclpOCTpaHEHHUE CBETa, pa3joKeHHue Oenoro cBeTa B CIEKTP; M3yYeHHE CBOMCTB M300pa)KeHHs B IUIOCKOM 3€pKaje U
CBOMCTB M300pa)k€HUs IMpeAMeTa B coOuparoleil JuH3€e; HAOMI0JCHUE CIUIOLIHBIX W JIMHEHYaTbIX CHEKTPOB HU3JIY4YEHMs): CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY M3 U30BITOYHOTO Habopa 000pyJ0BAHNUS; OMUCHIBATH X0/ OIBITA M €r0 Pe3yJbTaThl, (POpMYyIUPOBATh BHIBOIBI;

—TIpOBOJIUTh TNPU HEOOXOJMMOCTH CEpUI0 NPSIMBIX H3MEPEHHM, OIlpenenss cpeAHee 3HaYeHHEe HU3MepseMOW BeNMYUHBI ((POKYCHOE pPAaCCTOSHUE
cobuparorieit JIMH3bI); 000CHOBBIBATH BHIOOP CrI0C00A M3MEPEHHsI/M3MEPUTETHLHOI0 PUO0Pa;

—IIPOBOJIUTh HCCJIEIOBAHNE 3aBUCHUMOCTEH (DM3WYECKHX BEIWYHMH C UCIIOJIb30BaHUEM IMPSIMBIX H3MEPEHUH (3aBHCUMOCTh TYTH OT BpPEMEHH IIPH
PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HayaJlbHOW CKOPOCTH; MeproJia KojebaHuil MaTeMaTUYecKoro MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yTJIa OTPaKEHUs
CBeTa OT yIJla MaJEHUsA M yrjia NpeJoMJIEHUS OT yria MaJeHHs): IUIaHHPOBAaTh MCCIEAOBAaHHE, CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCHMpOBAThH
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (PM3NUECKUX BEIUYHMH C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH B BUE TaOJIUI U rpadUKOB, JeNaTh BBIBOJbI
10 pe3yJibTaTaM HCCIe0BAHNUS;

—IIPOBOJIUTh KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEJIWYMH (CPeAHSs CKOPOCTh M YCKOpPEHHE Tella MpPU PABHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE
CBOOOJTHOTO TAJEHU, KECTKOCTh MPYKUHBI, KOIDPHUITUEHT TPEHUS CKOIBKCHHS, MEXaHUYeCKas padoTa U MOIIMHOCTh, YacTOTa W MEPUO]] KOoieOaHMid
MaTeMaTHYeCKOTr0 U NPYKUHHOT'O MAasTHUKOB, ONTHYECKas cujia coOuparomied JIMH3bI, PaJuOaKTUBHBIA (DOH): IIAHUPOBATH HM3MEPEHUS; COOHMpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBIMOJNHATH W3MEPEHUs, CIEeNys MPeUIOKEHHOW WHCTPYKIWH; BBIYHACIATH 3HAYCHUE BEIMYUHBI M aHATM3UPOBATH
MIOJTy4YeHHbIE Pe3yJIbTaThI;

—Cc00JIr01aTh IPaBUJIa TEXHUKH O€30MacHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

—pa3nuyaTh OCHOBHBIE NMPU3HAKH M3YYEHHBIX (DU3MUYECKHX MOJENei: MaTepualibHas TouKa, abCOMOTHO TBEPAOE TENO, TOUCUHbIM MCTOYHUK CBETa, JIyY,
TOHKasl JIMH34, [JIaHeTapHasi MOJIEJIb aTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO Spa;

—XapaKTepHU30BaTh MPUHILIUIIBI JEHCTBUS N3YYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOM Ha UX OMHUCAHUSA (B TOM YHUCIE: CIIUOMETP, JaTUYUKH
MIOJIOKECHMSI, PACCTOSHUS M YCKOPEHUs, pakeTa, 9XOJIOT, OYKM, HEpUCKOIl, (hoToammapar, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3MMETp, Kamepa
Bunbcona), ucronb3ys 3HaHUA O CBOMCTBAX (PU3MYECKUX SIBICHUI U HEOOX0IUMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH;



—HCIOJb30BaTh CXEMbl U CXEMATUYHbIC PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOWUCTB, U3MEPHUTEIBHBIX MPUOOPOB U TEXHOJOTHUYECKUX MPOIECCOB MPH
peleHn: yueOHO-TTPaKTUYECKUX 3aa4; ONTHUECKUE CXEMBbI JUISI TOCTPOSHHS M300paKEeHUI B TUIOCKOM 3epKalie M cOOMparoLei JuH3e;

—IIPUBOJUTE PUMEPHI/HAXOIUTh HMH(GOPMALMIO O NpUMepax HPAKTUYECKOIO MCIIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM JKU3HU IS
obecriedeHus: 0€30MaCHOCTH MPH OOpaIIeHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3I0POBbS M COOIOACHUS HOPM SKOJIOTHIECKOTO
IIOBE/ICHUS B OKPYXKAIOUIEH Cpene;

—OCYIIECTBIIATh MOMCK MHPOpPMALUN (U3NIECKOTO COAEpKaHUs B ceTH VMIHTEpHET, caMOCTOSATENbHO (POPMYIUPYST OUCKOBBINA 3arpoc, HAXOIUTh ITYTH
OIpeJIeJIEHUs IOCTOBEPHOCTH MOIy4E€HHON MH(MOPMAIMK Ha OCHOBE UMEIOIUXCSI 3HAHUH U JOIOIHUTENIBHBIX HCTOUHUKOB;

—WCIOJIB30BATh MPH BBHIOJHEHUN YUEOHBIX 3aJaHHi HAyYHO-MOMYJISIPHYIO JUTEPaTypy (U3UYECKOrO COACpPKaHUs, CIPABOUYHBIE MaTEPUAIIbI, PECYPCHI
cetu MHTEpHET; B1ageTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

—C031aBaThb COOCTBEHHBbIC MMUCHMEHHBIC H YCTHBIC COOGH_IGHI/DI Ha OCHOBC I/IH(bOpMaI_[I/II/I N3 HCCKOJIbBKUX HCTOYHHKOB (1)I/ISI/II-IGCKOI‘O COACpIKaHuA,
HY6J'II/IIIHO IMPEACTABJIATh PE3YJIbTATHL HpOGKTHOﬁ N HCCHGﬂOB&TCHLCKOﬁ JACATCIIbBHOCTHU; IIPHU 3TOM I'PAaMOTHO HCIIOJIb30BATh H3y‘leHHBII>i MMOHAT MAHBIN

arrapar u3ydacMoro pasaciia (1)I/ISI/IKI/I " COIIPOBOKIAATH BBICTYIIJIICHUC npee.eHTauI/Ieﬁ C y‘IéTOM 0CcOoOeHHOCTEN AyauTOpUn CBEPCTHUKOB.

TemaTH4yeckoe INIAHUPOBAHUE

7 KJace
Ne | HaumenoBanu | KosmvectB | DiiekTpoHH | KoHTpoJb H JesiTe/ILHOCTH YUHMTEJIS € Y4eTOM padoueil mporpaMMbl BOCIMTAHUS
n/ e 0 4acoB ble yueOHO- OllEHKA
n | TeMAaTHYeCKHX MeTOAUYECK
pa3nuesioB ue
MaTepHuaJbl
Pa3nenl.®@u3uka u e€ poJib B MO3HAHUH OKPYKAIOIIEro Mupa 6 yacon

1 | ®dusuka — 24 POII YcTHBIIT YcTaHOBIEHUE JOBEPUTENBHBIX OTHOIICHUN ¢ 00yUYaroIuMucs,

HayKa 0 OIIpoc CIOCOOCTBYIONTUXITIO3UTHBHOMYBOCI PHITHIOO0 yUAIOITUMHUCATPEOOBAHUMUTIPOCHOY

npuponae YHUTEeNs, IPUBICYCHUIO UX BHUMAHUA K 00CYKIaeMOl Ha ypoke HHpopmaimy,
2 | ®usnyeckue 24 POII Y CTHEBIH aKTUBU3ALUM MX 03HABATEIbHOMN AEATEeNbHOCTH,

BeJTHMYHHbI onpoc [ToOyxneHne oOyJaronmxcsi COOMI0IaTh HAa YPOKE OOIIETTPUHATHIE HOPMBI
3 EcrecTrBeHHO — 24 Iudpossie YcrHbIin MOBE/ICHNUS, TIPAaBIJIa OOIICHUS CO CTAPIIMMHU U CBEPCTHUKAMU, TIPUHIIUTIBI

HAYYHbIH 7a00paTOpUK | OMPOC y4eOHON JUCIUTIIMHBI U CAMOOPTaHU3AINT

METO/ o pusuke

MO3HAHUS

Pa3nen2.llepBoHayalibHble CBeICHUS 0 CTPOEHNH BellleCTBa 5 4acoB

4 | Ctpoenne 1y POII YcTHbIl [ToOyxenue obdyyaromuxcs coOI0aTh Ha ypOKe OOIIETIPUHATHIE HOPMBI

BellecTBa onpoc MOBE/ICHNUS, TIPAaBHJIa OOIICHUS CO CTAPIIMMHU U CBEPCTHUKAMU, TIPUHIIUTIBI
5 | Apuskenue 24 Bupryanbubie | Y CTHBI y4eOHON JUCIUTIIMHBI U CAMOOPTaHU3AIINH,

. JTaBOPATOPHH | OTpoc BKJIIOYEHHE B YPOK HIPOBBIX MPOLENYP C LEMbIO NOANEPKAHHS MOTHBALUH

B3aNMoOJCHCTR POIII 00ydJaronuxcs K MOJTyYeHUI0 3HAHU W, HATAXKUBAHUIO TIO3UTHBHBIX




e YacTHII

MEXJIUYHOCTHBIX OTHOIIICHUN B KJ1aCcCcE,

BelllecTBa
6 ArperaTssbie 24 Bupryansnsie | IIpunoxenue
COCTOSTHUS naboparopun | 2.1
BellecTBa
Paznen 3. /IBuskenue u B3aumosneiicreue Tea (214)

7 | Mexannveckoe 34 POII YcrHbii [TpuBneueHre BHUMaHHs 00yUYaAIOMIUXCS K IEHHOCTHOMY aCleKTy U3y4aeMbIX Ha
JBHIKEHHE oIpoc ypOKax SIBJIEHUH, OpraHu3anus uX padoThl C OJIy4aeMOM Ha ypOKe COLUATbHO

8 | Unepuus, 4q Bupryansabie | Ipunoxenne | SHATIMOH HH(popManHet;

Macca, naboparopuu | 2.2
IUVIOTHOCTh

9 | Cuua. Buasl 14y Buptyanbnsie | [Ipunoxenue

CHJT naboparopun | 2.3
Pasnen 4. /laBienue TBEpPABIX TeJl, KUAKOCTEeH 1 ra3oB(21y)

10 | JaBaenwue. 34 POUI YcrHbII [TpuBneueHre BHUMaHMsI 00y4YarOIIKUXCS K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha
Ilepenaua BuptyanbHbie | onpoc YpOKax sIBJICHUH, OpraHu3alys UX padoThl C [10JIy4aeMOM Ha ypOKe COLUaIbHO
AaBJIeHUS nabopaTopuu 3HAYUMOM nH(popManuei;

TBEPABIMH [ToGyxnenue oO0yJaronxcst COOM0IaTh Ha YPOKE OOIENPUHATHIE HOPMBI
TeJaMHu, HOBEJCHMS, IPaBUIIa OOIIEHUS CO CTAPIIMMU U CBEPCTHUKAMU, IIPUHIIMIIBI
KUAKOCTSAMHM y4eOHOM JUCIUIUIMHBI U CAMOOPraHU3aluu;

U ra3amu BKJIIOUEHHUE B YPOK UI'POBBIX MPOLEAYP € LENbI0 NOAAECPHKAHUS MOTUBALIUU

11 | JaBneHue 54 PO YcrHbIi 00yJaronuxcs K MOJTYYEHUI0 3HAHUHN, HATAKUBAHUIO TTIO3UTUBHBIX
KHIKOCTH OTIpocC MEXJINYHOCTHBIX OTHOILIEHUH B KJIacce;

12 | AtmocdepHoe 6u POII VeIl
JAaBJIeHUE oIpoc

13 | [deiicTrBue T4 Bupryansnsie | [Ipunoxenne
JKMIKOCTH U naboparopun | 2.4
rasa Ha
MOrpyKEHHOE
B HHUX TeJIO

PaszneaS.Padoranmomnoctb. JHeprusi(12y4)

14 | PaGora u 34 POII TectupoBan | [ToOyxeHune oOyuaromuxcsi co0I0AaTh Ha ypoKe OOLIeTIPUHSTHIE HOPMBI
MOIHOCTH ue MOBE/ICHNUS, IPaBUJIa OOIIEHUS CO CTApPIIMMU U CBEPCTHUKAMU, IPUHLIUIIBI

15 | TIpoctie 5q POIII N7 —— y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3aINH;

MeXAHH3MBI onpoc [TpuBneyenue BHUMAHH oOyuaromuxcst K LIEHHOCTHOMY aCIEKTy H3y4aeMbIX Ha

16 | Mexanmueckast 44 Bupryansmsie | [puioxermue | YPOKaX ABICHUH, OPraHU3allis HX paboThI ¢ MOTy4aeMON Ha YPOKE COLIMATIBLHO
JHEpPrus naboparopuu | 2.5 SHaYMMOH MHpOpMALHel;

BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP C LEJIbI0 OAAEPKAHUSA MOTUBALUU
00y4aroIuXcsl K MOJyYSHHUIO 3HAHUH, HATaXKMBAHUIO TO3UTHUBHBIX




MEXJIUYHOCTHBIX OTHOIIICHUM B KJ1aCcCc,

IMoBTOopenue(34)

17 | IloBTOpeHune 34 [ToGyxnenue odydarouuxcsi CoOI0aTh Ha YPOKE OOIETPUHSATHIE HOPMBI
MOBE/ICHNUS, IPaBUJIa OOIICHUS CO CTAPIIMMU U CBEPCTHUKAMU, IPUHLIUIIBI
y4eOHOM TUCIUIUIMHBI U CAMOOPraHu3aluu

Hroro 68

8 kaace

Ne | HaummeHoBanmue Koanuecr | Duekrponn | KoutpoJsb JeATeJILHOCTH YYHTEJISI C y4eTOM padoueil MporpaMMsbl BOCIIHTAHUS

n/ TeMAaTHYEeCKHUX BO 4acoB ple y4eOHO- | M OlleHKA

n pas3iesoB MeTOANYeCK

ue
MaTepHAaJIbl
Pa3nen6.TenoBbiesiBiennsi(284)

1 Crpoenne n 74 POII [Tpunoxen | YcraHoBiIEHHE HOBEPUTEIIbHBIX OTHOIICHHH ¢ 00yYarOIIUMUCS,

CBOIiCcTBA Bupryansuer | ue 2.1 CHOCOOCTBYIOUIMXITO3UTHBHOMYBOCIPHATHIO00 yUAIOIIMMHUCATPEOOBAaHUIHUIIPOCHO
BeleCTBa € YUUTENs], IPUBJICYCHUIO X BHUMAaHUS K 00CyX/1aeMoil Ha ypoke HH(popMaIu,
naboparopun aKTUBU3AIIMH WX TTO3HABATEIbHON AEATEIHLHOCTH,;

2 214 POII IpunoxeH | [ToGysxaenne 00ydaromuxcs cOOMI0IATh Ha yPOKE OOIIEHPUHATHIE HOPMBI
Tennosbre Buptryansuer | ne 2.2 MOBE/ICHNUS, IPaBUJIa OOIIEHUS CO CTApPIIMMU U CBEPCTHUKAMU, IIPUHLIUIIBI
nponeccnl ¢ IIpHnoxeH | yyeGHOM AMCHMILIMHBI M CAMOOPTaHU3aAIMH

nabopatopun | ne 2.3
Pa3nes 7. JiaekTpuyeckue M MarHuTHble siBJeHusi(374)

3 JnexTpHUCcKHe T4 Hudpossie VYcTHbil [ToOy>xeHue odyyaromuxcs coOI0aTh Ha ypoKe OOIIETIPUHATHIE HOPMBI
- nabopaTopun | ompoc MOBE/ICHU, IIPABHIIA OOIIEHUS CO CTapIIMMH U CBEPCTHUKAMHU, IIPUHIIMIIBI
ZapsukeHHBIE 1o ¢pu3uKe y4eOHON JUCIUTIIMHBI U CAMOOPTaHU3AINHT
Telna m HX POIII [TpuBneueHre BHUMaHUs O0YYaIOIUXCs K [IEGHHOCTHOMY acleKTy M3y4yaeMbIX Ha
B3aMMOJEHCTBHE YpoKax SABICHUH, . . .

4 TocTosHHbII 204 BupTyanbHel | [IpHIOKeH OpraHu3alUANXPadOTHICIIONyYaeMOTHAYPOKECOIMAIbHO3HAYMMOHUH(pOpPMAIIUEi
JIeKTpHYecKHii e e 2.4 BxitoueHne B ypoK UTPOBBIX MPOLEAYP € LEIbI0 NOAAEPKAaHUS MOTUBALIUU
TOR naGoparopun 00yyaromuxcs K MOJTy4eHUIO 3HAHUH, HaJJa)KUBAaHUIO MMO3UTHBHBIX

5 MAaTrHHTHBIC 64 POIII T —_ MEXJINYHOCTHBIX OTHOILEHUH B KJIACCE;

SIBJICHHUS oIpoc

6 DJIEKTPOMATHUTH 4q Hudpossie YcrHbId

asi MHAYKIUS nabopaTtopun | ompoc
1o Gpu3uKe




IHoBTOpenue (34)

[ToBTOpenue 34 bubnuoreka | YcTHbIN [ToOyxnenue odyyaromuxcs coOI0aTh Ha ypOKe OOIIETIPUHATHIE HOPMBI
POIII onpoc MOBEJICHUS, TIPABIJIA OOIICHUS CO CTAPIIMMHU U CBEPCTHUKAMHU, TTPUHIIUITHI
yueOHOM TUCIUIUIMHBI U CaMOOpraHu3aluu
HTtoro 68
9 kJace

Ne | HaummenoBanue | Kosuvect | DuaekTpoHH | KoHTpoJb

n/ | TeMaTH4eCKUuX BO YaCOB | ble y4eOHO- | M OlleHKA JesiTeJIbHOCTH YUNTEJIsl C Y4eTOM padoueii mporpaMMbl BOCIMTAHUS

n pa3ziesioB MeToanyec

KHe
MaTepHaJibl
Pa3nen8. Mexannueckue sijaenusi(414)

1 MexaHHYecKoe 114 PoOHI ITpunoxen | YcraHOBICHHE HOBEPUTEIBHBIX OTHOIICHHH ¢ 00YYarOIIUMHUCH,

JBHIKEHHE U Buptyanen | ue 2.1 CHOCOOCTBYIOUIMXITO3UTUBHOMYBOCIPUSITHUIOO0 yYaIOITUMHUCITPEOOBAHUMUTIPOCEOyUUT
CIOCOObI ero bIE eJis, IPUBJICUCHUIO UX BHUMAHUS K 00CyXJaeMoil Ha ypoke HH(pOpMaIiH,
ONMHUCAHUA naboparopu aKTHBHU3AallMU UX MO3HABATEIBLHOMN JESITEIbHOCTH;

u [ToOyxenue o0yJaronmxcst COOII0IaTh HA YPOKE OOMICTIPUHSATHIC HOPMBI IIOBEACHHSI,

2 204 PO mpaBuia OOLIEHHS CO CTAPIIMMU U CBEPCTHUKAMHU, TPUHIIUITBI Y4eOHOM TUCIIUTUIMHBI

B3aumopeiicTBu U CaMOOpraHu3aI[un
e TeJl

3 104 PO [Tpunoxen
3aKkoHbI ue 2.2
COXpaHeHH

Pa3znen9.MexanudeckuexosaeOaHusinBoIHbI(154)

4 Mexannueckue T4 bubnuoteka | [IpunokeH | BKIIOYEHHE B YPOK UTPOBBIX MPOIEAYP C IENbI0 TOAep KaHUsI MOTHBALIUN

KOJIeOaHu s POII ne 2.3 oOyJaromuxcst K MOTYYeHHIO 3HAaHUH, HATa)KUBAHUIO MMO3UTUBHBIX MEXITUIHOCTHBIX
5 MexaHmyecKkn 8u Buptyansn OTHOIIIEHUH B KJIaccCe;

€ BOJIHBI. bIC

3ByK naboparopu

u
Pa3nenl0.91eKTPOMArHUTHOE TOJI€ U DJIEKTPOMATHUTHBIE BOJTHBI(64)

6 | MeKTPOMATHH 64 Bupryanbn | YcTHBII [TpuBneuenue BHUMAHHS o0yJaronmxcs K LEHHOCTHOMY aCMEKTY H3y4aeMbIX Ha
THOE ToJIe i ble ompoc ypoOKax SIBJICHHH, OpraHU3aIns UX pabOTHI ¢ MOTy4aeMO Ha YPOKE COIMAIBHO
3J1eKTPOMArHHT naboparopu 3HAYUMOM HH(pOpMaLIHUEH;

Hbl€ BOJIHBI "
PO

Paznenll.CBeroBble siBaeHus(154)




7 3aKOHBI 64 bubnuoreka | YcTHBIHA [IpuBneueHne BHUMAHHS 00YJArOIIMXCS K IEHHOCTHOMY aCleKTy N3y4aeMbIX Ha
pacnpoctpane POIII onpoc ypOKax sIBJICHUM, OpraHu3aIis X paboThl C TIOJIy9aeMOl Ha YPOKE COITMaIbHO
HHS CBeTA Bupryansn 3HaYMMO UH(pOpMAaIHEH;
ble = MIPUMEHEHHE HA YPOKE UHTEPAKTUBHBIX ()OPM pabOThI C 00YUYAIOIIMMHUCS:
8 JIMH3BI 1 64 5 YcTHBIN
naboparopu MHTEJUIEKTYaJIbHBIX UT'P, CTUMYJIMPYIOIIUX [103HABATEIbHYIO MOTHBALUIO
ONTHYECKHE patop onpoc Y ] P, yHpyro yIo
u o0ydJaronmxcs;
npudopbI
BKJIFOUEHHUE B YPOK MI'POBBIX MPOLEAYP C LEIbI0 NOIIEPKAHUS MOTUBALIUU
9 Pasioxenne 34 Bupryansn | [Ipunoxxen o
e ue 2.4 oOyuaromuxcs K MOJIy4eHHUI0 3HaHUH, HaJa)KUBAHUIO TIO3UTUBHBIX MEXINYHOCTHBIX
bestoro ceera B : OTHOIICHUIA B KJIACCE; HHUIIUUPOBAHUE U MOJICPIKKA UCCIICOBATEIBCKON
CIIEKTP Ha60paTOpI/I .
JeSITeIbHOCTH 00YyJaroIuxcs;
"
Pa3znenl2.KBantoBbliesiBiaenusi(174)
10 Hcnyckanue 44 Buptyanen | YcTHBIN [IpuBneueHne BHUMaHUS 00YJArOIIUXCS K IEHHOCTHOMY acCleKTy U3y4aeMbIX Ha
¥ TIOTJIOLIeHHe ble o1poc YpOKax sIBJIEHUM, OpraHu3alus UX padoThl ¢ OJy4aeMOU Ha ypOKE COLUAIbHO
CBETa ATOMOM naboparopu 3HaYUMOM HH(pOpMaLIHeH;
| o0y 1IeHNEe00yUaroIUX CSICOOII01aThHAYPOKEOO I TTPUHATHICHOPMBITIOBEICHNUS
MpaBmia OOIICHUS CO CTAPUIMMH U CBEPCTHUKAMU, MIPUHIIMIIBI Y4€OHOM AUCIUITITUHBI
11 CTpOCHI/Ie 64 POIII Y cTHBIIT " caMoopraHmauI/m;
ATOMHOIO siApa OIpoc BKJIFOUEHHUEBYPOKUTPOBBIXITPOLIEAYPCLENBIONOAIEP)KaHUAMOTHBAIIUNO0 yYaIO X CAK
12 SInepHbie T4 Hudpossie | [IpunokeH | NOJYyYEHUIO3HAHUM, HATA)KUBAHUIO MTO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIECHUH B
peakuuu naboparopu | ue 2.5 KJacce;
U 10
¢dusnke
13 ToBTOpHTENLH 8u bubnuoreka | YcTHBIN
0- POIII oIpoc
0000 AU
MOAYJIb
Hroro 102
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