


HOACHUTEJIBHAA 3AIIMCKA

Copneprkanue mporpaMMbl HaIPaBJICHO HA OPMHUPOBAHUE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAIIUXCS U
OpraHu3aIuIo U3y4eHUs] PU3UKU Ha JeITeIHbHOCTHOM OCHOBE. B Hell yuuThIBaIOTCS BO3MOKHOCTH IIPEIMETa
B peamm3anuu tpeboBannii ®I'OC OOO K miaHUPyeMbIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yibTaTaM
o0y4eHus1, a TaK)Ke MEXKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMUsL.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3UKA)

Kypc ¢pusnkn — cucreMooOpa3yromuid Aj1si eCTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEN, OMOJIOTHEH, acTpOHOMUEN
u ¢usnueckoil reorpadueil. @u3znka — 3T0 NMPEAMET, KOTOPBIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUPa, HO U IPEJOCTaBseT HanboJiee sicHbIe 00pa3iibl IPUMEHEHHUS] HAYYHOTO
METO/Ia MO3HAHMUs, T.€. ClI0c00a NOIy4EHUs JOCTOBEPHBIX 3HaHU 0 mupe. Hakonen, gusuka — 310
MpeIMET, KOTOPBIN Hapsly C APYTUMHU €CTECTBEHHOHAYYHBIMHU MTPEIMETaMU JI0JKEH AaTh MIKOJbHUKAM
IpeJCTaBIeHUE 00 YBJIEKATEIbHOCTH HAYYHOTO UCCIIEOBAHUS U PAIOCTH CAMOCTOSITEIbHOIO OTKPBITHSI
HOBOTO 3HAHMUSL.

OpHa 13 I1aBHBIX 33124 GU3NYECKOro 00pa3oBaHus B CTPYKTYpe 00IIero o0pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOW IPaMOTHOCTH U HHTEpeca K HayKe y OCHOBHOM Macchl 00y4Jaromuxcs,
KOTOpBbIE B JaibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHocTH. Ho HE MeHee
BAYKHOM 3a/1a4el ABJIACTCS BBISBICHHUE U IIOJrOTOBKA TAJAHTJIMBBIX MOJIOABIX JIFOAEH JJISl IPOAOIIKECHUS
o0Opa3oBaHus U AajgbHEHIIEH TPopecCnOHATBHOM IEATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUH HOBBIX T€XHOJOIMi. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
onpeneneHuto, «EcrecTBeHHOHay4Hasi TPaMOTHOCTD — 3TO COCOOHOCTD Y€JI0BEKA 3aHUMATh aKTUBHYIO
IPaXXIaHCKYIO MO3HUIIMIO MO OOLIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HIesIMU. HaydHO rpaMOTHBIN 4€JI0BEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJIEHHUHU MTPOOIIEM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEero CIEIyIOLUIMX KOMIETEHTHOCTEM!:

— HAY4YHO OOBACHATH SIBJICHUA,
— OLOCHHMBATHh U IIOHUMATh 0COOEHHOCTH HAy4IHOI'O UCCJICNI0BAHNA,
— HHTCPpHNPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC NOKA3aTCIILCTBA JIS ITOJIYYCHH S BBIBOOB.

N3yuenue ¢puznku cnocoOHO BHECTH pelIarouii BKIaa B GOpMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTHU O0yYarOIMINXCS.

HEJIN U3YYEHUA YYEBHOI'O IIPEIMETA «®PU3UKA»

Lenu n3yyenus (U3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
IpernoiaBaHus yueoHoro npeamera «Pu3nkay B 00pazoBaTeabHbIX opranuzausax Poccuiickoit denepanumy,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOU petennem Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepanuu, npotokos ot 3 aekadps 2019 r. Ne [TK-4BH.

Lenu u3ydyeHus: GU3UKH:

— TNpUOOpeTeHNe UHTEepeca U CTPEMIICHHUS 00YJaIOIIMXCSI K HAYYHOMY U3YYEHHIO TTPUPOIBI,
pa3BUTHE WX MHTEIUIEKTYaIbHbBIX U TBOPYECKHX CIIOCOOHOCTEH;

— Ppa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC NO3HAHUA U (I)OpMI/IpOBaHI/Ie HUCCICA0BATCIBCKOI'O

OTHOIICHUS K OKPY’KAIOIIUM SBJICHUAM,



— (opMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs] OCHOB CTPOCHUS MAaTEPUU U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (dopMupoBaHKE MPEACTABICHUHN O POJIM PU3UKH IS PAa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH;

— pa3BUTHUE NPEACTABIECHUIN 0 BO3MOXHBIX chepax Oyayliei npodeccnoHalIbHOM 1A TENbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY O0YYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTKkeHHe 3TUX 11eJIel Ha YPOBHE OCHOBHOTO 00111€T0 00pa30oBaHus 00€CTI€UNBACTCS pEIICHUEM
CIICAYIOIINX 3a1a4:

— TpUOOpETeHHEe 3HAHMI O JUCKPETHOM CTPOCHUU BEUIECTBA, O MEXaHUYECKUX, TETUIOBBIX,

QJICKTPUYCCKHUX, MATHUTHBIX 1 KBAHTOBBIX ABJICHUAX

— MpUOoOpeTeHne YMEHUI OMHUCHIBATh U OOBACHITH (PU3UUECKUE SBJICHUS C UCIIOJIH30BAHUEM
MOJIyYCHHBIX 3HAHU;

— OCBOEHHE METOJIOB PEILIEHUs MPOCTEUIINX PACUETHBIX 3a]1a4 C UCIOIb30BaHUEM (PU3MUECKUX

MO)IeJ'IeI\/II, TBOPYCCKUX U MMPAKTUKOOPHUCHTHPOBAHHBIX 3a/a4,

— pa3BUTHE YMEHUI HAOII01aTh IPUPOIHBIE SABJICHUS U BBITIOJIHATH OMBITHL, 1a0OpaTOpHBIE PAOOTHI U

OKCIICPUMCHTAJIBHBIC UCCICIOBAHUS C UCITIOJIB30BaHUEM U3MECPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE TPUEMOB pabOTHI ¢ HHPOpMAITHEH PU3NIECKOTO COACPIKAHNUS, BKITFOUast HHPOPMAIIUIO O
COBPEMEHHBIX JOCT)KEHUAX (PU3MKH; aHAIN3 U KPUTUYECKOE OI[EHUBaHHe WH(OpMaLInu;

— 3HAKOMCTBO €O chepamMu MpoheCCHOHATBHON JACATEIHPHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UUECKOH HAYKH.

MECTO YYEBHOI'O IPEIMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B cootBercTtBHmM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOurero oopazoBanus. JlanHas mporpamma npeaycMaTpuBaeT u3ydyeHue Gu3nku Ha 6a30BOM yYpoBHE B 7
Ki1acce B 00péMe 68 yacoB 1o 2 yaca B HEJNENIIO.



COJAEPKAHME YYEBHOI'O ITPEJIMETA

Paszjnen 1. ®u3uka u eé posib B NO3HAHNH OKPY:KAIOIIEro MUpa

®du3nka — HayKa 0 PUPOJEC, N3ydaeT PU3UIECCKHE SIBICHUS: MEXaHUYECKHE, TEIUIOBEIE, AIEKTPUICCKUE,
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznyeckue BenuanHbl. 3mMepenne gusndecknx Bennand. Ousnyeckue npuoopsl. [lorpenrHocTs
U3MepeHunil. MexayHapoaHas CUCTEMA €IUHULL.

Kak ¢u3uka u qpyrue ecTeCTBCHHBIC HAYKH M3YYarOT MPUPOTy. ECTeCTBeHHOHAYYHBIN METO]T TO3HAHMS:
HaOJI0/ICHHUE, IIOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIABMKCHHUE TUTIOTE3, SKCIIEPUMEHT TI0 TPOBEPKE THITOTE3,
oObsicHeHue HabmoaaeMoro siBiieHust. Onrcanue GU3NYECKHX sIBICHUH ¢ TOMOIIBIO MOJIETIEH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IG, TCIIOBBIC, DJICKTPUICCKUEC, MArHUTHBIC, CBETOBLIC SIBJICHH .

2. ®uzndeckue MpruOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM U IIU(PPOBHIM MIPHOOPOM.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenue 1EHBI JCICHUS TIKABI U3MEPUTEILHOTO TpUOOpa.

2. VI3MepeHne pacCTOSTHUH.

3. U3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MajbIX TE.

5. U3mepenue TemiiepaTypbl Py TOMOIIIH KUJIKOCTHOTO TEPMOMETPA M JATIYNKA TEMITEPATyPBI.

6. [IpoBeeHue HcciaeI0BaHMUs 110 TIPOBEPKE TUIOTE3bI: TATBHOCTD MOJIETA IAPUKA, TYIIEHHOTO
TOPU30HTAIIBHO, TEM 0O0JIbIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHauyajibHbIe CBeJIEHUSI 0 CTPOEHHHU BellleCTBA

CrpoeHue BemiecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OTbITHL, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE
BemecTBa. OMNbITH, J0Ka3bIBAIOLINE JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBukeHue yactull BemectBa. CBsI3b CKOPOCTHU ABMXKEHUS YaCTUI] ¢ TeMrepaTypoil. bpoyHosckoe
nBuxkenue, quddysus. BzaumoaelicTBre 4acTull BelecTBa: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTATTUYECKHIX) TEIl.
B3aumocBs3b MeX/ 1y CBONCTBAMU BEILIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX U MX aTOMHOMOJIEKYISIPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbl. B3aMMOCBSI3b MEX/ly CBONCTBAMU BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYIIAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbix
cocTosiHui BoJibl. OCOOEHHOCTH arperaTHbIX COCTOSTHHUI BOIBI.

JdemoncTpanun

1. Habnionenne OpOYyHOBCKOTO JIBUKCHHUS.

2. Habmonenue nuddysum.

3. Habmronenue siBineHuid, 0ObSICHSIIOMINXCS MPUTSHKEHUEM WJIH OTTaJIKMBAHUEM YaCTHI] BELIECTB.

JlabopaTopHbie padoThI M ONBITHI

1. Ouenka auameTpa aToMa METOJ0M PAIOB (C HCTOJIb30BaHUEM (oTorpaduii).
2. OnbIThI O HAOMIOJICHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITh IO OOHAPYKEHUIO AEHCTBUS CUIT MOJIEKYJISIPHOTO NMPUTSKEHUSL.

Pasnen 3. /IBu:KeHHe ¥ B3aUMO/IECTBHH

Mexanuueckoe nBmxeHue. PaBHomepHoe u HepaBHOMepHoe aABuxkeHue. CkopocTb. CpeqHsis CKOpOCTh MpU
HEPaBHOMEPHOM JBH>KEHUU. Pacu€T myTu v BpeMeHHU IBWKEHUs. PABHOMEPHOE U HEPABHOMEPHOE JIBH -
xenue. Ckopocthb. CpefHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBUKEHUU. Pacy€T mMyTu U BpEMEHU JBUKEHUS.

SIBnenue nHepuuu. 3aKoH MHepLUU. B3auMonelicTBue T Kak IpUUMHA U3MEHEHHSI CKOPOCTH JIBUKEHUS



Tes. Macca kak Mepa nHepTHOCTH Teuna. [ImoTHocTh BemecTBa. CBA3b MJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B
enuHUIEe 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3auMoiencTBus Tesl. Cuna ynpyroctu u 3akoH ['yka. Mi3mepenue cuisl ¢
MOMOIIIBIO JUHAMOMETpA. SIBiIeHUE TATOTEeHUs U cuila TsbkecTr. Cuita TsbkecTd Ha apyrux ianerax (MC).
Bec Tena. HeBecomocTs. CliojkeHne cuil, HalpaBJIeHHbIX 110 0HOM npsMoil. PaBHoaelicTBytomast cui. Cuna
TpeHUsl. TpeHHe CKOJIbKEHUS U TpeHue 1nokos. Tpenue B npupoae u texuuke (MC).

JdeMoHcTpanuu

1. HaGmroieHre MeXaHM4eCcKOTO BMKEHUS Tela.

2. 3Mepenune CKOpOCTH MPSIMOJIMHEHHOTO BIKCHHUS.

3. HabGnronenue siBeHMsI MHEPLIUU.

4. HaGnroneHrne u3MEeHEHus1 CKOPOCTH ITPU B3aUMOJIEHCTBUH TEIL.
5. CpaBHEHHUE Macc M0 B3aUMOJICHCTBUIO TeJl.

6. CroskeHHe CHII, HalPaBJICHHBIX 11O OJHOU TIPSMOM.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenne CKOPOCTH PaBHOMEPHOIO MABWKEHHUS (LIApHKa B KUAKOCTU, MOJEINN AIIEKTPUUYECKOTO
ABTOMOOWJIS | T. T1.).

2. Onpenenenne cpeTHeN CKOPOCTH CKOJIBXEHHSI OPYyCKa MITH IapHUKa 10 HAKIIOHHOH TIOCKOCTH.

3. OnpezerneHne IOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKeHUs (IeGopMaliii) Ipy>KUHbI OT MPUII0KEHHON
CHJIBL.

5. OnbITH, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHMSI CKOJIbXKEHHUS OT Beca Tejla U XapakTepa
COIPHKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaByieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIUUEHUs naBieHus. [laBienue raza. 3aBUCUMOCTD JIaBJICHUS ra3a
oT 00béMa, Temnepatypsl. [lepenava naBneHus TBEPABIMU TEIAMH, KUAKOCTAMU U razamu. 3akoH [lackans.
[TneBMaTHYecKue MalIMHBL. 3aBUCUMOCTD JIaBJICHUS JKUJIKOCTH OT IIyOuHBL. ['uapocratnyeckuii mapagokc.
CooOmaromuecs cocypl. I napaBnudyeckiue MeXaHU3MBbI.

AtMmocdepa 3emun 1 aTMochepHOe AaBiaeHue. [[puunHbI CyliecTBOBaHUS BO3IYITHONW 0007I0YKH 3EMITH.
OmnsitT Toppuuemnnu. M3amepenue atMocepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [IprbOopbl ams u3MepeHus aTMOCepHOTo TaBICHHUS.

JleiicTBHE KUAKOCTU U raza Ha MOTPYKEHHOE B HUX Telo. BriTankuBatromas (apxumMeoBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

JdemoncTpanun

. 3aBUCUMOCTb JJaBJICHUs I'a3a OT TEMIIEPATYPHI.

. [lepenaua naBiieHUs KUIKOCTBIO U Ta30M.

. CooOmaroniuecst CoOCyibl.

. 'mnpaBinueckuii mpecc.

. [IposiBnenue aericTBUs aTMOC(EPHOTO TABIICHUS.

. 3aBUCUMOCTD BHITAJIKUBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOM YaCTH TeJa U TUIOTHOCTH JKUIKOCTH.

~N o o B~ 0N

. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUIKOCTH.
8. YcioBue nmiaBaHus Tel: IJIaBaHUE UITH MOTPY>KCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUS ILIOTHOCTEH

TCIa U XKUJIKOCTH.

JlabopaTopHbie pad0ThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOM B )KMIKOCTh YaCTH Tela.
2. OnpezeneHre BBITAIKUBAIONIEH CUITBI, JCHCTBYIOLICH Ha TEJIO0, MOTPY>KEHHOE B KUIKOCTb.



3. [IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIEH CUJIBI, AEUCTBYIOUICH HA TEJIO B )KUAKOCTH, OT MAaCCHI TeIa.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEN CUJIbL, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH,
0T 00bEMa NOTPYKEHHOH B )KUKOCTH YACTH TeJla M OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpynpoBanue apeomeTpa Wi KOHCTPYMPOBAaHUE JIOJKU U OIPEEIIEHUE €€ IPy30I0AbEMHOCTH.

Pa3nen 5. PaGoTa m MomHoOCTH. JHeprus

Mexanudeckast padota. MOITHOCTS.

[IpocThie MexaHU3MBI: pblyar, 070K, HaKJIOHHAs II0CKOCTb. [IpaBmiio paBHOBecus prruara. I[lpumenenue
MpaBUJia paBHOBECHS pbluara K 0J10Ky. «30s0Toe npaBuiio» Mexanuku. KII1/I mpocTeix MexaHU3MOB.
[IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3ueprus. Kunernueckas u noteHuuanbHas sHeprus. [IpeBpaiienue oqHoro Buaa

MEXaHUYECKOM 3HEepPruu B Jpyroil. 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE.

JdeMoHcTpanuu

[IpuMepsl MPOCTBIX MEXaHU3MOB

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenue paboThI CUIIBI TPEHUS IPU PABHOMEPHOM JBIKEHUU TeJla 10 TOPU30HTAIBHOMN
MTOBEPXHOCTH.

2. UccnenoBaHue yCIIOBUI paBHOBECHS phlyara.

3. Namepenne KI1J] HaKITOHHOH TUIOCKOCTH.

4. N3yueHue 3aKkoHa COXpaHEHUSI MEXaHUYECKOM SHEPTHH.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

N3ydenue ¢pusuku B 7 KJIacce HAMPABICHO HA JOCTHKCHHUE 00YyJaIONTUMUCS JINYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHUS y4EOHOTO IIpeIMeETa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe socniuTaHue:
— IMpOSIBJIIEHHE UHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOHN (PU3NUECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX (PU3UKOB.
I'paxcoanckoe u 0yxo6no-npascmeennoe 60cnumanue:

— T'OTOBHOCTH K aKTUBHOMY Yy4aCTHUIO B O6CY)KI[€HI/H/I 06HI€CTB€HHO-3H&'—II/IMI)IX " 3THYCCKHUX HpO6J'IeM,

CBA3aHHBIX C MPAKTUYCCKUM ITPUMEHCHUEM I[OCTI/I)KCHI/II\/JI (1)I/ISI/IKI/I,
— OCO3HaHHEC BaA’)KHOCTHU MOPAJIbHO-3THYCCKHUX IMMPHUHIUIIOB B JCATCIbHOCTH y‘IéHOFO.
Icmemuueckoe eocnumanue:

— BOCIPUATHE ICTETUYECKUX KauecTB (PU3NUECKON HaAyKU: €€ TapMOHUYHOTO TOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

l[enuocmu HAYyUHO020 NO3HAHUA .

— OCO3HaHHE HEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOIO MHCTPYMEHTA MO3HaHUsI MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEN KYJIbTYPHI;

— pa3BUTHE HAY4YHOH JIF0O03HATEIILHOCTH, HHTEPECca K UCCIIeI0BATENbCKON AEATEIbHOCTH.
Dopmuposanue Kyibmypol 300p08b5 U IMOUUOHATLHO20 ONA2ONOTYHUA:

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KM3HHU B COBPEMCHHOM TCXHOJOTHYECKOM MHUPCE,
Ba’>XHOCTH ITpaBHJI 0e30macHoOro INOBEACHM HAa TPaHCIIOPTE, HA AO0POrax, € SJICKTPUUCCKUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCIIOBUAX;

— c(hOopMHUPOBAaHHOCTH HaBbIKa peduieKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMUOKY U TAKOTO K€ MpaBa y
JPYroro 4eioBeka.

Tpyooeoe socnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4aY (B paMKax CEMbHU, IIKOJIbI, TOPOJa, Kpaﬂ)
TEXHOJIOTUUYECKOM M COILMaIbHOMN HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEpec K MPaKTUYECKOMY H3Y4EHUIO MpOQeccHii, CBA3aHHBIX C (HUIUKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH 711 peuiceHusd 3a1a4 B o0OmacTu OKp}I)KaI-OH_[eﬁ
CpCabl, INITAHUPOBAHUA TOCTYIIKOB U OLICHKHU UX BO3MOKHBIX MOCJEICTBUM IJI OKPY)KaIOL[Ieﬁ CpCabIl,

— OCO3HaHHe TI00AThHOTO XapaKTepa SKOJOTHYECKHX MPOOIEM U IMyTel WX PEIICHHS.
Aoanmauusa o0yuarouie2oca K U3MEHAUWUMCA YCI06UAM COUUATLHOU U RPUPOOHOIL CPEObL:

— TOTPeOHOCTH BO B3aUMOJCHCTBHUH MIPH BHITIOJTHEHUN UCCIICIOBAaHUA U MMPOEKTOB (pU3MUECKOM

HAMPaBJICHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUUYCCKYIO ACATCIbHOCTD,



— TOTPeOHOCTH B (POPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM YHClie POPMYIHUPOBATH UICH, TTOHATHSA,

TUTNOTE3bl 0 (U3NYECKUX OOBEKTaX U SBICHUSX;
— OCO3HaHHE JePHUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIICTEHTHOCTEH B 001acT (PU3UKY;
— MJIAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNUH HOBBIX (DU3MUECKUX 3HAHU;

— CTPEMIJICHHUC aHAJIM3UPOBATH U BBIABJIATL B3AUMOCBA3U ITPUPOILI, O6HI€CTB3, 1 5KOHOMHKH, B TOM

YHUCJI€ C UCTIOIB30BaHUEM (PU3HUECKUX 3HAHUM;
— OIICHKA CBOUX JEMCTBUM ¢ y4ETOM BIMSHUS HA OKPYKAIOLIYIO CPEAY, BO3MOKHBIX TJI00aIbHBIX
HOCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIE TO3HABATEIIbHBIE IEHCTBUS

Ba3zoevie nocuueckue oeticmeusn:
— BBISBIISITh M XapaKTEPHU30BATh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHH);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINHA, OCHOBAHUS JJ11 000OIICHHS 1 CPAaBHEHHUS;

— BBISBJISATH 32aKOHOMEPHOCTH U TPOTUBOPEUHS B paCCMaTPUBAEMBIX (paKTaX, TaHHBIX U HAOIIOICHUSX,

OTHOCIIINXCA K (1)I/ISI/I'-ICCKI/IM SIBJICHUSAM,

— BBIABJIATh NPUYHUHHO-CJICACTBCHHBIC CBA3U ITPHU U3YYCHHUN (1)I/I?>I/ILIGCKI/IX SIBIICHHUH 1 mponecCoB,
ACIaTh BBIBOABI C UCIIOJIB30BAHUEM ACAYKTUBHBIX H WHAYKTUBHBIX YMOBaKqueHHﬁ, BBIJIBUI'aTh
THUITIOTE3bI O B3AMMOCBA3IX (I)I/IBI/ILIGCKI/IX BCJIIMYUH,

— CaMOCTOSITEIHLHO BRIOMPATh CIIOCO0 perieHus yaeOHoi pusndeckoit 3a1aun (CpaBHEHNE HECKOJIBKUX
BapHaHTOB PEIICHHsI, BEIOOP HanOoJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KPUTEPHEB).

Ba3zoenie uccnedosamenvckue oeiicmeu:
— HCIOJIb30BaTh BOMPOCHI KaK UCCIIC0BATEILCKU HHCTPYMEHT ITO3HAHUS;

— IIPOBOJMUTH I1IO CaMOCTOATCIIbHO COCTaBJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (bHSH‘ICCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCICIOBAaHUC (bn31/1qec1<oro SIBJICHUS

— OLICHHUBATb HAa IPUMCHHUMOCTDb U JOCTOBCPHOCTD I/IH(1)OpMaI_II/IIO, MOJIYYCHHYIO B XOAC UCCIICAOBAHM
WA OKCIICPpUMCHTA,

— CaMOCTOATCJIIbBHO Q)OpMYJ'II/IpOBaTb 0606IHCHI/I$I " BBIBOJBI 110 pE3yJibTaTaM HpOBe,I[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHMA,

— IIPOTHO3UPOBATH BO3MOIKHOC JalIbHEHNIIIEee pa3BUTUC (1)I/I3I/I‘IGCKI/IX mponeccCoB, a TAKXKE BblIBUTATH
MMpEAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c unghopmavueii:

— TPUMEHSTH Pa3IUYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIpOChI IPU TIOUCKE U 0TOOpe MHPOPMALIUHU UITH
JAHHBIX C YYETOM IPEIIOKEHHON yueOHOH (pU3NUecKoil 3a1auu;

— AHAJIMU3UPOBATH, CUCTCMATHU3UPOBATH U UHTCPIIPCTUPOBATH I/IH(I)OpMaI_II/IIO Pa3JIMYHBIX BUJOB U (I)OpM
MPCACTABJIICHUSA

— CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (JOpMY MpeACTaBIeHUs HHPOPMALIUK U UIUTIOCTPUPOBAThH
pelaemMble 331a41 HECJIOKHBIMU CXeMaMH, IMarpaMMaMu, MHOU IrpadMKoi U X KOMOMHALIUSAMH.



YHuBepcaabHble KOMMYHUKATHUBHBIC JICHCTBUS

Obwenue:

— B X0Jie 00CYXJIeHHs YUeOHOTO MaTepHaia, pe3yIbTaToB Ja00opaTOPHBIX padOT U MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYIIECTBY 00CYKJIaeMOW TEMbI U BBICKa3bIBATh UJICH, HAIICJICHHBIE HA PEIICHUE 33/1a4H U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIIOCTAaBJIATH CBOU CYXXJACHUSA C CY>KACHUAMU APYTUX YIAaCTHUKOB AHAJIOTa, 06Hap}I)KI/IBaTI>
pa3IM4Mre U CXOJICTBO MO3ULIN;

— BbIpaXaThb CBOIO TOUYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

— TMYOJIMYHO MPEICTABIATH PE3yAbTATHI BHIOJHEHHOTO (PU3MUECKOTO OIBITA (IKCIIEPUMEHTA,

HCCTIEI0BaHUS, TIPOEKTA).
Coemecmuasn 0esasmenbHOCHb (COMPYOHUUECB0):

— TOHMUMATh U UCTIOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW M WHIMBUAYAJIbHOU paOOTHI MIPU PEIICHUH
KOHKPETHOM (pr3nyeckoit mpoOiemsr;

— TMPUHUMATH [EJIU COBMECTHOM JCSITEIHPHOCTH, OPTaHU30BBIBATH JIEHCTBHSI 1O €€ JOCTUKEHUIO:
pacrpenensaTh poJik, 00CYK1aTh MPOIIECCH U Pe3yIbTaThl COBMECTHOU pabOThI; 0000IIaTh MHEHUS
HECKOIBKUX JIFOJIEH;

— BBITIOJIHATH CBOIO YaCThb pa6OTBI, JOCTHUTasA KaUCCTBCHHOI'O PE3YyJIbTaTa 10 CBOEMY HAIIPaBJICHUIO U
KOOPAUHHUPYSA CBOU }IeﬁCTBHﬂ C ApYruMH YJICHAMHU KOMaHObI;

— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJaa B 06H_[I/II71 IMPOAYKT I10 KPUTEPUAM, CAMOCTOATCIIBHO

chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUSA

Camoopzanumuuﬂ:

— BBISIBJIATH IPOOJIEMBI B )KH3HEHHBIX U Y4€OHBIX CUTYAIHMAX, TPEOYIOMNX ISl PEIICHHS (PU3HIECKHIX
3HAHUU;

— OPUEHTUPOBATHCS B PA3IMYHBIX NOIXOAaX MPUHATHUS pElIeHUN (MHIUBUyaIbHOE, IPUHSATHE
pEIIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIION);

— CaMOCTOSITENIBHO COCTABIATH aJITOPUTM pelieHus (GU3NUeCKOM 3a1a4y WU TJIaHA UCCIIEA0BAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh MpeAiaraeMble
BAapUAHTHI PEIICHUM;

— Jenath BIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmponys (peghnexcusn):
— JIaBaTh aJICKBATHYIO OLICHKY CUTYAIlMH U TIpeiaraTh MiiaH e€ N3MEHEeHMS,

— OOBSCHATH IPUYUHBI IOCTH)KEHUS (HETOCTUKEHNUS) PE3YyNIbTaTOB JEATEIbHOCTH, 1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTBb KOPPCKTUBEI B ACATCIILHOCTD (B TOM YHCJIC B XO BBIIIOJTHCHHA (I)I/ISI/I‘{CCKOF 0 UCCIICAOBAHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITC.HBCTB, N3MCHUBIINXCA CI/ITyaI_[Plﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIINX prI[HOCTCﬁ;

— OLICHHBATb COOTBCTCTBUC PC3YyJibTaTa LICJIIN U YCIIOBUAM.

3M014u0HaJleblﬁ unmeJsliekm:



— CTaBUTh ce0s HA MECTO APYroro 4ejaoBeKa B XOJI€ CIOpa WM JUC KyCCUU Ha HAYYHYIO TEMY,

IIOHUMATb MOTHUBLI, HAMCPCHHUA U JIOTUKY APYTOro.
Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY IPU peHICHNH (PU3UYECKUX 3a7a4 WU B YTBEP)KICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ynbTaThl HA 0a30BOM YPOBHE JAOJIKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y 00Y4aIOLINXCS
YMEHHMN:

— WCIOJIL30BATh NMOHATHS: (U3HUSCKUE ¥ XUMHUCSCKUE SBJICHUS; HAOIFOICHUE, SKCIICPUMEHT, MOJICTIh,
TUTIOTEe3a; SAMHHIIB (PU3NYECKUX BEITUYHH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSHIS BEIIeCTBA
(TBEpHOE, )KUAKOE, Ta3000pa3HOE); MEXaHNYECKOE JIBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJTMHENHOE), TPACKTOPHUSI, pAaBHOJACHCTBYIONIas cuil, nedopmarus (yrpyras, maacTUHIecKas),
HEBECOMOCTb, COOOLIAIOIINECS COCY/IbL;

— paznuuaTh ABIeHUS (AUPPy3Usi; TEIOBOE ABUKEHNUE YaCTUIl BELIECTBA; pABHOMEPHOE JIBUKECHHUE;
HEPAaBHOMEPHOE JIBKECHHE; NHEPLINS; B3aUMOJCICTBUE TEN; pABHOBECHE TBEPBIX TEJI C 3aKPEILIEHHON
OCBI0 BpallleHUs; Tiepeiaua AaBJIeHUs] TBEPABIMU TeIaMHU, KUIAKOCTSIMHU U Ta3aMH; atMochepHoe
JIaBJICHUE; TUIaBaHME TEJN; MPEBPALIEHUS MEXaHUYECKOW SHEPruu) MO OMHCAHMIO MX XapaKTEPHBIX

CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIHUX JAaHHOC (1)I/ISI/I‘ICCKOC SIBJICHUC,

— Ppacro3HaBaTh MPOSBICHUE WU3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOIIEM MUPE, B TOM YHCIIE
(bu3nvecKre sIBICHUS B IPUPOJIE: IPUMEPHI IBIKCHUS C PA3IMYHBIMHA CKOPOCTSIMH B )KHBON M HEKUBOM
MIPHUPOJIC; NCWCTBUE CHUIIBI TPEHHSI B IPUPOJIE U TEXHHUKE; BIUSHIE aTMOC(HEPHOTO JaBIICHUS Ha )KUBOU
OpraHu3M; TUIaBaHHE PHIO; PBIYATrH B TEJIC YEIOBEKA; MPH 3TOM MEPEBOANUTH MPAKTHUECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKHA (PU3UUECKHUX SBIICHUA;

— ONMCHIBATh U3yYCHHbIEC CBOICTBA Tell U (PU3UUECKUE SABJICHUS, UCIIONb3YyA (PU3NUecKre BETUIHHbI
(macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHASL CKOPOCTh, CHUJIa YIIPYTOCTH, CUIIa
TSKECTH, BEC Teja, CUjla TPeHHUsI, JaBiieHue (TBEPIOTo Tena, KHUIKOCTH, ra3a), BHITAIKUBAIOLIAs CHUIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJIEUO CHJIbl, MOMEHT CHJIbI, KO3()(PULIMEHT MOJIE3HOTO IEHCTBUS
MEXaHHU3MOB, KHHETUYECKasl ¥ TIOTEHIMANIbHAS SHEPTHs); IPU OMMCAHUH MPABUIBHO TPAKTOBATh (PU3M-
YECKHUIl CMBICI HCTIOIb3YEMBIX BEIMUUH, MX 0003HAUYEHUS U €AMHULIBI (PU3NUECKUX BEIHUMH, HAXOAUTh
(bopMyIbl, CBS3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BETUUHUHY C IPYTUMH BETUYMHAMHU, CTPOUTH IpauKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;

— XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBJICHUS U NIPOLIECCHI, UCIOJb3Ys IPaBUIA CIOXKEHUS
cui1 (B/10JIb OJJTHOM MpsiMOi), 3aKkoH ['yka, 3akoH [lackais, 3akoH ApxuMe/a, PaBUIIO0 PAaBHOBECHS
pblyara (6510Ka), «30JI0TOE MIPABUIIO» MEXaHUKH, 3aKOH COXpAaHEHUs MEXaHUUECKOM SHEPTUu; IPH 3TOM
JIaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIICHIBATh €0 MaTeMaTHYECKOE BBIPa)KEHHE;

— OOBSICHATH PU3NUECKUE SBIICHHS, MPOLECCHl M CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTYallUi MPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIBIATh IPUUUHHO-CIIECTBEHHBIE CBSI3H, CTPOUTh
o0BbsicHeHue U3 1—2 OrMuecKux 1aroB ¢ ONopoi Ha 1—2 n3ydeHHbIX CBOMCTBA (PU3NUECKUX SBJICHUH,
($U3NYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

— peuiaTtb paCLIéTHLIC 3aga4u B 1—2 I[eP'ICTBI/IH, HCIIOJIb3Yyd 3aKOHBI U (I)OpMy.TIBI, CBA3bIBAOIINEC
(I)I/I3I/ILICCKI/IC BCJIMYMHBI: HA OCHOBC aHaJIn3a yYCJIOBHA 3aav4u 3alIUCbIBATh KPATKOC YCJIOBUC, IO/ -

CTaBIATH (PU3MUECKUE BETMYMHBI B (POPMYIIBI U IPOBOIUTH PAcUYEThl, HAXOIUTH CIIPABOYHBIC TaHHBIE,



HGOGXO,Z[I/IMBIC U pCIICHUS 3alaYd, OLICHUBATL PCATTUCTUIHOCTD HOJIy‘-IGHHOﬁ (I)PI3PI‘I€CKOI>'I BCJIMYUHBI,

— Ppacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIINTH MPH NOMOIIY (PU3HYECKIX METOI0B; B OIIMCAHUH
HCCIIEIOBAHUS BBIJIEISITH IPOBEPSEMOE MIPEAIION0KEHHNE (TUIIOTE3Y), pa3IuyaTh U MHTEPIPETUPOBATH
MIOJIyYCHHBIH Pe3yNbTaT, HAXOAUTH OIIMOKU B XOJ€ OIBITA, JIEJIaTh BBIBOJBI [0 €T0 PE3yJbTaTaM;

— TIPOBOJMTH OIBITHI 110 HAOTIOACHUIO (PU3NYECKUX SIBICHUHN WK (PU3NYECKUX CBOHCTB TEI:
(hopMyITUpOBaTh MTPOBEPSEMBIC TIPETIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pyI0Ba-

HUSI, 3aIACHIBATH XOJI OIBITA ¥ (POPMYIHPOBATH BEIBOIBI;

— BBIIIOJHATH NPAMBIC USMEPCHUA PACCTOAHUA, BPpEMCHU, MACChI TCJIA, O6”béMa, CUJIBI U TCMIICPATYPhbL
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M U(POBBIX MPHUOOPOB; 3aMUCHIBATH TIOKA3aHUS IIPUOOPOB C yUETOM
3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

— MPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIHUMHBI OT IPYroi ¢
HCI0JIb30BAHNEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBKYIIETOCS TeJla OT BpPEMEHU
JBUKEHMSI TeJla; CUJIbl TPEHMSI CKOJILKEHUS OT Beca Tella, KadecTBa 00pabOTKH MOBEPXHOCTEH TNl U
HE3aBUCHMOCTH CUJIbI TPEHUS OT ILIOIIAN CONPUKOCHOBEHMS TEII; CUIIbI YIPYTOCTH OT yJUIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTH Teja U OT MJIOTHOCTHU KHUJIKOCTH, €€
HE3aBHCHUMOCTH OT IUNIOTHOCTH TeJla, OT IIIyOUHBI, HA KOTOPYIO MTOTPYXKEHO TEJ0; YCIOBHUI MIaBaHuUs
T€J, YCIOBUM paBHOBECHUS pblyara 1 OJI0KOB); y4acTBOBATh B IJIAHUPOBAHUH y4€OHOTO HCCIe0BaHus,
coOuparh YCTaHOBKY M BBIIIOJIHITH U3MEPEHUS, CIe1ys MPEI0KEHHOMY TUIaHy, (PUKCUPOBATH
Pe3yJbTaThl MOJIY4EHHOHN 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJE MPEATIOKEHHBIX TaOIHII U

rpaduKoB, eaTh BIBOBI [0 pe3ybTaTaM HCCIeI0BAHNUS;

— MPOBOAUTH KOCBEHHbIE U3MEpeHUs (U3NUECKUX BETMYHH (IUIOTHOCTD BEIIECTBA KUIKOCTH U
TBEPIOTO TeJNa; CHJIa TPEHUS CKOJIbKEHUS; TaBJICHUE BO3/lyXa; BHITAIKUBAIOLIAs CHUJIA, IEHCTBYIOIIAs Ha
MOTPYKEHHOE B KUAKOCTH TeNI0; KO3()PUIIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS
MpeI0KEHHOM UHCTPYKIUU: MIPU BBIOJHEHUHN U3MEPEHUN COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAU€HUE UCKOMOM BEIMYUHBI,

— €000 JaTh MpaBMiIa TEXHUKHU 0€30IaCHOCTH MU paboTe ¢ 1a00paTOpHBIM 000PYIOBAHUEM;

— yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAOIIUECS COCY/Ibl, OApOMETP, phlyar, MOIBMKHBINA 1 HEMIOABHKHBIN OJIOK, HA-

KJIOHHAas IIJIOCKOCTD,

— XdpPaKTCPHU30BATb IIPUHIHIIbLI ,Z[eﬁCTBHH N3YyYCHHBIX HpI/I60pOB U TCXHUYCCKHNX YCTPOﬁCTB C OHOpOﬁ
Ha UX OIMKUCaHUsA (B TOM 4HCJIC. IOAIIMUITHUKH, YCTpOﬁCTBO BOJOIIpOBOAA, FI/I,I[paBHI/I‘leCKI/Iﬁ Ipecc,
MaHOMETP, BBICOTOMED, HOpIHHCBOfI HacocC, apeOMeTp), HCIIOJIB3YA 3HAHUS O CBOMCTBax (I)I/ISI/I‘ICCKI/IX
SIBJICHUI U HeO6XOI[I/IMI>IC (1)I/I3I/I‘ICCKI/IC 3aKOHBbI 1 3dKOHOMCPHOCTH;

— TPHUBOJUTH MPUMEPHI / HAXOAUTh UHHOPMAITHIO O IPUMEPAX MPAKTUIECKOTO UCIIOIb30BAHUS
(bu3MUYeCKUX 3HAHUI B TOBCETHEBHOM JKU3HHU U1 oOecrieueHus: 6e301MacHOCTH MpH 0OpallieHuu C
npuboOpaMu U TEXHUYECKHUMH YCTPOICTBAMU, COXpaHEHUS 3JJI0POBBS  COOIIOICHHS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH cpene;

— OCYILICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaLII/II/I B CCTH I/IHTCpHCT B COOTBCTCTBHH C 3aJaHHBIM
IO CKOBBIM 3aIIPpOCOM, Ha OCHOBC UMCIOIIINXCA 3HaHUH U HYTGM CpaBHCHHUA PA3JIMYHBIX HCTOYHHUKOB
BBIICIIATD I/IH(pOpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOquI/IBOﬁ WA MOXET OBITh HCHOCTOBepHOﬁ;

— HCIIOJIb30BaTh IIPU BBINOJHEHUH YU€OHBIX 33aHUH HAyYHO-TOMYJISIPHYIO JUTEPATypy (PU3NIECKOTO
COJIep’KaHus, CIIPAaBOYHbIE MaTEpUAIIbl, pECYpChl CETH MIHTEpHET; BiIafieTh IPUEMaMH KOH -



CIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MH(GOPMAIMH U3 OJJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

— CO3/JaBaTh COOCTBEHHBIC KPAaTKHE MTUChbMEHHBIE M YCTHBIE COOOIICHMS HA OCHOBE 2—3 UCTOYHUKOB
nHpopManuu GU3NIECKOTO COACPKAHM, B TOM YUCIIE TTyOJIUYHO JIeJIaTh KPaTKUe COOOIICHUS O
pe3ylbTaTax MPOEKTOB WM YUeOHBIX HCCIICA0BAHUI; TIPU TOM I'PAMOTHO UCTIOIh30BaTh H3yUCHHBIN

MOHATUIHBIN anmapat Kypca (U3HMKH, COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTALIUCH;

— IIPU BBIIIOJHCHUHU y‘-I€6HBIX IMPOCKTOB " I/ICCJIGI[OBaHI/Iﬁ pacnpeacisiThb 00s13aHHOCTH B T'pynic B
COOTBECTCTBHH C IIOCTABJICHHBIMHU 3aJa4daMiu, CJIICAUTH 3a BBITIOJTHCHHUEM I1JIaHA IICIZCTBPIIZ, aJICKBATHO
OLICHUBATh COOCTBEHHBIN BKJIaZd B ACATCIIbHOCTD I'PYIIIbI; BRICTpaAUBATh KOMMYHUKATUBHOC

B3aHMOﬂeﬁCTBHC, YYUTBIBAsA MHCHHUEC OKPYKarOIInX.
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MEXaHHYECKHX, TETIOBBIX, JIEKTPHIECKNX, MATHUTHBIX U CBETOBBIX; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
HaGuioienne u onucanue GU3NIECKUX SBICHHUIL; http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
1.2. | ®u3uueckne BeamuHHBI | 2 0 1 12.09.2022 | Onpezesenne HEHBI JAeNCHHUs MIKAJIbl H3MEPHTEIBHOIO Ipubopa; VerHbIi onpoc; http://school-collection.edu.ru http://fcior.edu.ru
16.09.2022 nabopaTopHas http://www.fizika.ru http://college.ru/fizika/
paGoraNel; http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
1.3 | EcrecTBeHHO- HAyYHbIH | 2 0 1 19.09.2022 | BeiaBuikeHHE THIIOTES, OOBICHSIOUMX POCTHIE ABJICHHUS, HATIPHMED: — VYerublii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
MeTO/ MO3HAHMS 23.09.2022 | moyeMy OCTaHABJIMBAETCS ABHXKYIIEECS 10 TOPU3OHTAIBHOI naboparopHas http://www.fizika.ru http://college.ru/fizika/
MOBEPXHOCTH TEJI0;— MMOYEMY B KapKyI0 MOroy B CBETJION OJekKae pa6ora Ne2; http://www.school.mipt.ru http://kvant. mccme.ru/
HpOXJIaJHeH, YeM B TEMHOI; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
TIpeioxkeHne crocoboB MPOBEPKH IHIIOTE3; http://www.all-fizika.com/
TIpoBeaeHue UccaeJ0BaHUS 110 IPOBEPKE KAKOH JIMOO IHITOTE3BI, http://interneturok.ru/ru
HAIpPUMED: AaJbHOCT MOJIETA [IAPUKA, TYLHIEHHOrO TOPU30HTAIBHO, TEM http://elkin52.narod.ru/ http://www.all-fizika.com/
Gosplie, yeM OOJbLIe BBICOTA MYCKa;
Tloctpoenue mpocreimmx Mojeneit pusnueckux sBaeHui (B Buae
PHCYHKOB HJIM CXEM), HAallpUMep MaJeHKE IPEAMETa; MPIMOIHHEHHOEe
pacnpocTpaHeHUE CBETa;
HWroro mo pazgeny 6
Pazznen 2. IlepBoHayabHble CBeI€HHsI 0 CTPOEHHH BeleCTBA
2.1. | CrpoeHue BemecTBa 1 0 0 26.09.2022 | HaOutoxeHne U HHTEPIPETALHS ONBITOB, CBUACTEIBCTBYIOMIHUX 00 VYerHbiii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
30.09.2022 | aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BEIIECTBA: OIBITHI C PACTBOPEHHEM http://www.fizika.ru http://college.ru/fizika/
Pa3IMYHBIX BELIECTB B BOJIE; http://www.school.mipt.ru http://kvant. mccme.ru/
OueHKa pa3MepoB aTOMOB M MOJICKYJI € HCIIOJIb30BaHHeM (oTorpaduii, http://www.e-science.ru/physics http://nano-edu.ulsu.ru
MOJy4EHHBIX Ha aTOMHOM CHJIOBOM MUKpockone (ACM); http://www.all-fizika.com/
OmnpeneneHne pa3sMepoB MasbIX TEI; http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
2.2. | ABusxenne u 2 0 1 03.10.2022 | HaGuroaeHue u 06bsCHEHHE OPOYHOBCKOTO JABH)KECHHUS U SIBJICHUS VYerHbiii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
B3aHMO/ENCTBHE YACTHI 07.10.2022 | auddysum; nabopaTopHast http://www.fizika.ru http://college.ru/fizika/
BellecTBa IIpoBeneHue 1 0GbICHEHUE ONBITOB 110 HAOIOICHHIO TEILIOBOTO paGora Ne3; http://www.school.mipt.ru http://kvant.mccme.ru/
pAaCIIMPEHHUS ra30B; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
TIpoBeneHue 1 06BICHEHNE OTBITOB 110 0GHAPYKEHHIO CHIT http://www.all-fizika.com/
MOJICKYJISIPHOTO TIPUTSKEHUS U OTTAJIKUBAHHS, http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
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2.3. | ArperarHble cocTosiHus | 2 0 10.10.2022 | Omnmcanue (C UCIIONB30BAHUEM IIPOCTBIX MOJIEJICH ) OCHOBHBIX Pa3Inuuii | YCTHBII ompoc; http://school-collection.edu.ru http://fcior.edu.ru
BelecTBa 14.10.2022 | B CTPOCHHH ra30B, KMIAKOCTEH U TBEPABIX TEI; camocrostenbHas | http://www.fizika.ru http://college.ru/fizika/
OOBsicHEHHE MaJIOH CKMMAeMOCTH )KUAKOCTeH 1 TBEPABIX Tel, Gonpimoi | pabora Nel; http://www.school.mipt.ru http://kvant.mccme.ru/
C)KHMAEMOCTH Ta30B; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
O0BbsicHeHne coxpaHeHns: GOpMbI TBEPBIX TEJ M TEKYyUECTH KUIAKOCTH; http://www.all-fizika.com/
ITpoBeneHNE ONBITOB, JOKA3BIBAIOIINX, YTO B TBEPIOM COCTOSTHUHU BOJIBI http://interneturok.ru/ru
YaCTHIbl HAXOJAATCS B CPEJTHEM JlaJbllle APYT OT Apyra (IJIOTHOCTh http://elkin52.narod.ru/ http://www.all-fizika.com/
MEHBIIIE), YeM B KUIKOM;
VcraHoBIEHHE B3aUMOCBS3H MEX/Y OCOOCHHOCTSIMH arperaTHbIX
COCTOSIHHIT BOJIBI M CYIL[ECTBOBAHHEM BOJHBIX Oprann3mos (MC —
6uonorus, reorpadus);
Utoro no pazgeny 5
Paznen 3. /IBu:keHHe W B3aHMOAeiCTBHE TeJl
3.1. | Mexanuueckoe 3 0 17.10.2022 | MccnenoBanue paBHOMEPHOTO IBHKCHHS U OIIPE/IEIICHHE €T0 VerHBIi ompoc; http://school-collection.edu.ru http://fcior.edu.ru
JABHIKeHHe 03.11.2022 | npu3HaKOB; nabopaTtopHast http://www.fizika.ru http://college.ru/fizika/
HaburoneHne HepaBHOMEPHOTO IBUXKEHUS U ONPeICIICHNE eTo OTInumii | pabora Ned; http://www.school.mipt.ru http://kvant. mccme.ru/
OT PABHOMEPHOT'O JBHKCHHS, http://www.e-science.ru/physics http://nano-edu.ulsu.ru
Pemrenne 3a1a4 Ha onpesiesieHHE MY TH, CKOPOCTH U BPEMEHH http://www.all-fizika.com/
PaBHOMEPHOTO JIBHXKCHHUSI; http://interneturok.ru/ru
Ananu3 rpaguKoB 3aBHCUMOCTH ITyTH H CKOPOCTH OT BPEMEHH; http://elkin52.narod.ru/ http://www.all-fizika.com/
3.2. | Uuepuus, macca, 4 1 07.11.2022 | OGbsicHeHHE U IPOrHO3UPOBAHUE SIBICHHUHN, 00YCIOBICHHBIX HHEPLUEH, VYcTHbli onpoc; http://school-collection.edu.ru http://fcior.edu.ru

IUIOTHOCTH

18.11.2022

HAIpHUMeEp: YTO IPOUCXOAUT MPH TOPMOKEHHH HIIH PE3KOM MaHEBpPE
aBTOMOOMJISL, TI0YEMY HEBO3MOXHO MIHOBEHHO MPEKPATUTD JABUKEHHE
Ha BEJIOCHIIE/IE UIIM CAMOKATEe U T. [L.;

TIpoBeaeHMe U aHAIN3 ONBITOB, AEMOHCTPUPYIOIINX H3MCHEHUE
CKOPOCTH JIBUKEHHS TeJla B pe3ysibTare AeHCTBHS Ha HEroO APYrHX Tell,
Perienue 3a1a4 Ha ONpeEIEHHE MACChI TeJla, ero 00bEMa U IUIOTHOCTH;
TIpoBeaeHMe 1 aHAIN3 ONBITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTh
HM3MEHEHHsI CKOPOCTH TeJla OT €r0 MaccChl IIPH B3aUMO/EHCTBHH TEJL.
V3MepeHne Macchl Tea pa3inyHbIMHU CIIOCO0AMHM;

Onpe/iesieHne MIOTHOCTH TeJIa B PE3yJIbTaTe H3MEPEHHS €10 MacChl U
00BEMa;

nabopaTopHas
pabora Ne5;
KOHTPOJIbHAS
pabora Nel;

http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant. mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/
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3.3. | Cuaa. Buasl cua 14 1 21.11.2022 | U3y4eHue B3aMMOACHCTBHS KaK IPUYHHBI M3MEHEHUS CKOPOCTH Tela VYeruslit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
20.01.2023 | uim ero gedopmaruu; nabopaTopHas http://www.fizika.ru http://college.ru/fizika/
Onucanue peasbHbIX CUTYyaIHii B3aHMOIECTBHS TeJI ¢ TOMOIIBI0 pa6ora Ne6; http://www.school.mipt.ru http://kvant.mccme.ru/
Mojiesiel, B KOTOPBIX BBOJMTCS MOHATHE U H300pakeHUe CHIIBI; nabopaTopHas http://www.e-science.ru/physics http://nano-edu.ulsu.ru
Nzydenne cuisl ynpyrocru. MccnenoBanue 3aBHCHMOCTH CHIIBI pabora Ne7,; http://www.all-fizika.com/
YNPYTOCTH OT YJUIMHEHHS PE3MHOBOIO ITHYPA MM TIPYXKUHBI(C KOHTPOJIbHAS http://interneturok.ru/ru
MOCTpOeHHEM rpaduka); pabora Ne2; http://elkin52.narod.ru/ http://www.all-fizika.com/
AHanu3 MpakTHIECKUX CUTYaLHil, B KOTOPBIX IPOABISETCS AeiiCTBIE
CHJIBI YIIPYrocTH (YIPYroCTh Ms4a, KpOCCOBOK, BETOK JepeBa H Ip.);
AHanu3 MpakTHIECKUX CUTYaLHil, B KOTOPBIX IPOABISETCS AeiiCTBIE
CHJIBI yIIPYrocTH (YIPYroCTh Ms4a, KpOCCOBOK, BETOK JepeBa H Ip.);
AHanu3 CHTyalHnii, CBI3aHHBIX C SBJICHHEM TsroTeHus. O0bsicCHeHne
OpOUTAIBHOTO ABMKEHHUS IUIAHET C HUCIONB30BAHHEM SIBICHUS
TArOTeHHs U 3aKoHa HHepiun (MC — acTpoHOMHS).;
M3mMepeHue Beca Tela ¢ IOMOIIbIo JHHaMoMeTpa. OG0CHOBaHHE 3TOr0O
crocoba u3MepeHus;
AHaJIU3 ¥ MOZICIUPOBAHHE SBICHUS HEBECOMOCTH;
DKCNEPUMEHTAIBHOE ITOIYYCHHUE TIPABHUIIA CIIOKESHUS CHII,
HAIPAaBJICHHBIX BJOJIb OJHOIT NpsiMoii. OnpeesieHne BeTHYHHbI
paBHOACHCTBYIOIEH CHIT;
V3ydeHne CUIIbI TPEHNUSI CKOJIBKEHHS U CHIIBI TPEHUS IOKOS;
HccnenoBanne 3aBHCHMOCTH CHIIBI TPEHHS OT Beca TeJa U CBOHCTB
TPYLIHXCS TOBEPXHOCTEI;
PeureHue 3a/1a4 ¢ HCHOJIb30BaHUEM (OPMYJT JUIs pac4éTa CHIIbI TSHKECTH,
CHJIBI yIIPYTOCTH, CHJIBI TPCHHUS;
HWroro mo pazaeny 21
Pasnen 4. JlaBiienne TBEPABIX TeJI, ’KUAKOCTEI U ra3oB
4.1. | JaBaeumne. Iepenaua 3 0 23.01.2023 | Auanu3 1 0OBSICHEHHE OMBITOB M IPAKTUYECKUX CUTYAIH, B KOTOPBIX VYerublit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
JMABJIEHHUST TBEPIABIMH 31.01.2023 | nposiBiIseTCs CUila JAaBJIeHUS; http://www.fizika.ru http://college.ru/fizika/
TeJaMH, JKUIAKOCTSIMH U O0ocHOBaHKE CIOCOOOB YMEHBUIEHHS U YBEIMUYEHHUS TaBICHUS; http://www.school.mipt.ru http://kvant. mccme.ru/
razamu M3y4yeHune 3aBUCUMOCTH JIaBJIEHHs I'a3a OT 00bEMA U TeMIIEPATYPBI; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
W3ydyenue ocobeHHOCTEN Nepeadn JaBIeHus TBEPABIMU TENAMH, http://www.all-fizika.com/
JKHIKOCTSMHU U Ta3aMu. OGOCHOBaHUE PE3YJIbTATOB ONBITOB http://interneturok.ru/ru
0COOEHHOCTAMU CTPOEHUS BEIIECTBA B TBEPAOM, HKUAKOMHU http://elkin52.narod.ru/ http://www.all-fizika.com/
ra3000pa3HOM COCTOSHHSX;
OKCIeprMeHTalbHOE J0Ka3aTeabCcTBO 3aKoHa [lackamns;
Pemenue 3amay Ha pacu€r nqaBiaeHus TBEPAOIO Tea;
4.2. | JaBiieHne KUIKOCTH 5 1 01.02.2023 | UccrenoBaHue 3aBUCMMOCTH JIABJICHH S KU AKOCTH OT IIyOUHBI VYerHbiii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
24.02.2023 | morpy»eHHus U IUIOTHOCTH KU JKOCTH; KOHTPOJIbHAS http://www.fizika.ru http://college.ru/fizika/
Hab6nronenue u 00bSCHEHNE THAPOCTATHYECKOTrO MApag0kca Ha OCHOBE pa6ora Ne3; http://www.school.mipt.ru http://kvant. mccme.ru/
3akoHa [lackais; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
W3ydyeHne coOOIIAUMXCS COCYI0B; http://www.all-fizika.com/
Perrenue 3a1au Ha pacyéT AABJICHUS KUIAKOCTH; http://interneturok.ru/ru
OObsICHEHNE IPUHIIUTIA JEHCTBHUS THIPABIMIECKOTO TIpecca; http://elkin52.narod.ru/ http://www.all-fizika.com/
AHanu3 1 00bsACHEHHE IPAKTHYECKUX CUTYAIHIl, 1EMOHCTPHPY FOILIHX
MPOsIBIICHHE JaBJICHUs KU IKOCTH M 3aKoHa [lackais, Hanpumep
TIPOIIECCOB B OpraHU3Me MpH IIy0okoBoAHOM HEIpsHUE (MC —
Ouonorus);
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4.3. | Atmocdepnoe naBienne | 6 27.02.2023 | DkcrepuMeHTaNnbHOE OOHAPYXEHHE aTMOC(EPHOTO NaBICHUS VYeruslit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
17.03.2023 | AHanu3 i 00BbSCHEHUE ONBITOB M MPAKTUYECKUX CUTYALUH, CBA3aHHBIX C http://www.fizika.ru http://college.ru/fizika/
neicTBreM aTMOC(EPHOro JaBIeHHUS; http://www.school.mipt.ru http://kvant.mccme.ru/
OOBsicHEHHE CyNIeCTBOBAHUS aTMOC(ephl Ha 3eMiIe H HEKOTOPBIX http://www.e-science.ru/physics http://nano-edu.ulsu.ru
nIaHeTax uiu e OTCyTCTBHA Ha Apyrux niaanerax u Jlyne (MC — http://www.all-fizika.com/
reorpadus, aCTpPOHOMHUS); http://interneturok.ru/ru
OOBsicHEHHE U3MEHEHHU s IUIOTHOCTH aTMOC(hEepBI C BEICOTOMN U http://elkin52.narod.ru/ http://www.all-fizika.com/
3aBHCHMOCTH aTMOC(EPHOr0 AaBICHHUS OT BBICOTEI;
Pemenue 3aau Ha pacuét aTMOC(EpPHOTO JAaBICHHUS;
N3yuenue ycrpoiicTBa GapoMeTpa aHEPOUa;
4.4. | eiicTBHE :KUAKOCTH U 7 20.03.2023 | DkcnepumeHTaIbHOE OGHAPYKEHHE JEHCTBHS KUAKOCTH U Ta3a Ha VerHblit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
ras3a Ha norpy:xénnoe B 19.04.2023 | morpy»8HHOE B HUX TEJIO; nabopartopHast http://www.fizika.ru http://college.ru/fizika/
HHX TeJI0 OnpeiesieHne BBITAIKHBAIONIEH CHIIBL, IeHCTBYIONIEH Ha Telo, pa6ora Ne8; http://www.school.mipt.ru http://kvant. mccme.ru/
Morpy»EHHOE B XKHUIAKOCTb; KOHTPOJIBHAS http://www.e-science.ru/physics http://nano-edu.ulsu.ru
ITpoBeneHue 1 0OCYKACHHE OIBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTh | pabora Ned; http://www.all-fizika.com/
BBITQJIKMBAIOLIEH CHIIBI, ICHCTBYIONICH Ha TEJIO B )KHAKOCTH, OT 00BEMa http://interneturok.ru/ru
Morpy»EHHOMN B XKUAKOCTb YAaCTH TeJIa M OT MJIOTHOCTH XKHUAKOCTH; http://elkin52.narod.ru/ http://www.all-fizika.com/
VccnenoBanue 3aBHCHMOCTH Beca TeJla B BOJE OT 00bEMa IOTpyKEHHOM
B XKH/KOCTb YaCTH TeJNa;
Pewrenue 3a1a4 Ha IPUMEHEHNE 3aKOHA APXHMEZa H yCIOBHsI [IABaHUS
e,
Hroro no pazneny 21
Pa3znen 5. PaGoTa u MOIHOCTH. DHeprust
5.1. | PaGora u MomHOCTH 3 20.04.2023 | DkcrnepuMeHTaIbHOE OIpe/ie/IeHHe MEXaHHIECKOH paboThl CHIIBI VYerublit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
27.04.2023 | msokecTH npH NAaJEHUH TeJla U CUIIbI TPEHUS TIPH PABHOMEPHOM http://www.fizika.ru http://college.ru/fizika/
MepeMeIeHHHU TeJla 110 TOPU30HTANIbHOH MOBEPXHOCTH; http://www.school.mipt.ru http://kvant. mccme.ru/
Pacuét MOIHOCTH, pa3BUBAEMOIl IPU MOABEME 10 JIECTHHUILIE; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
Peurenue 3a1a4 Ha paCYET MEXAaHUYECKON pabOThI U MOIIHOCTH; http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
5.2. | IIpocTbie MeXaHU3MBbI 5 02.05.2023 | OmnpezesieHre BBIUTPHILIA B CHJIE IPOCTHIX MEXaHMU3MOB Ha MPUMepe VYerHblii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
13.05.2023 | pbruara, moJBMKHOIO M HEMOABHIKHOTO OJIOKOB, HAKIIOHHOM IJIOCKOCTH; | JaboparopHas http://www.fizika.ru http://college.ru/fizika/
HccnenoBanue ycilioBUs PaBHOBECHS pbluara; pa6ora Ne9; http://www.school.mipt.ru http://kvant. mccme.ru/
OOHapyKeHHe CBOMCTB MPOCTHIX MEXAHU3MOB B Pa3JIMYHBIX naboparopHas http://www.e-science.ru/physics http://nano-edu.ulsu.ru
HMHCTPYMEHTAaX M IPUCIIOCOOIEHHUSX, HCIIONB3yEMBIX B OBITYH TEXHUKE, a | pabora NelO; http://www.all-fizika.com/
TaKKe B XKUBbIX opranuzmax (MC — Guonorus); http://interneturok.ru/ru
DKCIepUMEHTAIbHOE J0Ka3aTeIbCTBO PABEHCTBA PaboT Mpu http://elkin52.narod.ru/ http://www.all-fizika.com/
MPUMEHEHUH IPOCTHIX MEXaHH3MOB;
Omnpenenenne KITJ[ HaKJIOHHO# MIIOCKOCTH;
PeuieHue 3a/1a4 Ha IPUMEHEHKE IPABHJIa PABHOBECHS PblUara i Ha
pacuér KII/;
5.3. | Mexauuyeckasi sHeprusi | 4 19.06.2023 | DKcnepuMEHTaIBHOE ONPEACIICHNE H3MCHEHU S KHHETHYECKON 1 VerHbii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
30.06.2023 | moreHUHMANBHOI YHEPIUK TEla IPH €ro CKaThIBAHMHM 110 HAKIOHHON nabopaTopHast http://www.fizika.ru http://college.ru/fizika/
IIOCKOCTH; pabora Nell; http://www.school.mipt.ru http://kvant.mccme.ru/
@opMyIHpPOBaHUE HAa OCHOBE UCCIIEI0BAHUS 3aKOHA COXPAHEHH S KOHTPOJIbHASI http://www.e-science.ru/physics http://nano-edu.ulsu.ru
MEXaHUYECKOM SHEPTHH; pa6ora Ne5; http://www.all-fizika.com/
O6CysxIeHre rPaHuL IPIMEHUMOCTHU 3aKOHA COXPAHEHUS SHEPTUH; http://interneturok.ru/ru
PeuieHue 3a1a4 ¢ UCIOIb30BAHMEM 3aKOHA COXPAHEHUSI SHEPTHN; http://elkin52.narod.ru/ http://www.all-fizika.com/
Hroro mo pazgeny: 12
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IHOYPOYHOE IIVTAHUPOBAHUE

YKUJIKOCTEN U TBEPIBIX
(KpHCTaTUIMYECKUX) TEI

Ne | Tema ypoka KoimmyecTBo yacoB [ara Buambi,
n/n u3y4yeHus | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIsI
padoThbI padoThI

1. | ®usuka - HayKa o MPUPOJE. 1 0 0 YcrHbii

0TIpoC;

2. | SIBnenus npupoasl.uznueckue | 1 0 0 YcrHbii
SIBJICHUSL. 0TIpoC;

3. | dusnuecKue BEIHMUUHBI. 1 0 0 YcTHbIR
W3mepenue puznyeckux OIpoc;
BennuuH. [lorpemnocts
n3MepeHui. MexayHapoiHas
crcTeMa €MHHIL

4. | JlabopaTtopHas pabota 1 0 1 JlabGopaTopHast
Nel«Omnpenenenue 1eHb! pabora;
TeTICHUS H3MEPUTEITLHOTO
pudopa»

5. | JIaboparopnas paboTa No2 1 0 1 JlabGopaTopHast
«M3mepenune 00bEmMa TBEPIOTO pabora;;
Tena»

6. | Onucanue GU3NYIECKUX 1 0 0 Y CTHBIH
SIBJIEHUH C IOMOUIBIO MOJIENEH OIpoc;

7. | ATOMBI U MOJICKYJIBI, X 1 0 0 Y CTHBIH
pa3Mepbl. ONbITHI, 0T1poc;
JIOKa3bIBAIOIINE IUCKPETHOE
CTpOEHHE BeIlleCcTBa

8. | JlaboparopHas pabota Ne3 1 0 1 JlaGopaTopHast
«O1LeHKa 1uaMeTpa aToMa pabota;;
METO/IOM PSIOBY

9. | BpoyHOBCKOE JBIIKEHHE. 1 0 0 VcTHBIN
Huddysus. Bzaumoneiicteue oIpoc;
YaCTHI] BEIIECTBA: IPUTSHKEHUE
U OTTAJIKUBAHUE

10. | ArperatHbie coCTOSIHUS 1 0 0 YcTHbIi
BEIIIECTBA: CTPOCHHUE I'a30B, OT1poc;




11. | CamocrosTenbHas pabora Nel [TuceMeHHBIH
o teme «llepBoHavaIbHBIC KOHTPOJTb;
CBEJICHUS O CTPOCHUU
BEIIECTBA»

12. | MexaHnveckoe IBUXKCHHE. Ycrablii
PaBHOMEpHOE M OIIpOC;
HEpaBHOMEPHOE JIBIKCHHE.

Cxopocts.CpenHsis CKOPOCTh
IIPY HEPABHOMEPHOM
JIBVOKCHUH.

13. | Pacuer mytu u BpeMeHH IInceMeHHBIM
JIBYOKCHUS KOHTPOJTb;

14. | JJaboparopnas padota Ne4 JlaGopaTopHast
«OmnpeneneHue cpenHen pabora;;
CKOPOCTH CKOJIBKCHHUS IITapUKa
10 HAKJIOHHOM IJTOCKOCTH

15. | SfIBnenune nHepMu. 3aKOH VYcTHbIi
nHepuuu. B3anmonencTsre ten OIIpOC;

KaK MpUYHHA U3MEHEHUS
CKOpOCTH JBUKEHHMS Tell Macca
KaK Mepa UHEPTHOCTH Teja

16. | [ImotHOCTH BemiecTBa. Pemrenne [TucprmeHHbIH
3a/1a4 Ha ONpeeNIeHUEe MacChl KOHTPOJIb;
Tena, ero 00bEMa U IIIOTHOCTH

17. | Jlaboparopuas pabota Ne 5 JlabGopaTopHast
«OrnpeneneHue mioTHOCTU paborta;;
TBEPAOTO TEIa»

18. | KontposnbHas pabota Nel o Koutponbnas
TeMaM «MexaHuueckoe pabora;
nBUKeHHe», «Macca,

IJIOTHOCTHY

19. | Cuna kak XxapakTepHUCTHKA YcTHBIH
B3aUMO/ICHCTBUS TEl OI1poc;

20. | SIBnenue tarorenus. Cuna VYcTHbil
TSKECTH OI1poc;

21. | Cuna ynpyroctu. 3akoH ['yka VYcTHbIi

OT1poc;
22. | Pemenue 3a1a4 Ha 3akoH ['yka IInceMeHHbIM

KOHTPOJIb;




23. | Bec Tena. HeBecomocTh YcTHbIi

0T1pOC;

24. | Perenue 3a1a4 Ha pacyér Beca [TuceMeHHBIH
Tena KOHTPOJTb;

25. | Cuia TSHKEeCTH Ha IPYrUX YcrHbii
TJIaHeTaX 0T1poC;

26. | Jlaboparopuas pabota Ne 6 JlabopatopHas
«['pamynpoBaHue TPYKUHBI U pabora;;
HU3MEpEHUE CHII
JTTTHAMOMETPOM.

27. | CnoxeHue CHJl, HallPaBJICHHBIX VYcTHbIM
10 OJTHOM IPSIMOM. OIIpOC;
PaBHOelicTBYIOIIASA CHIT

28. | Pemrenue 3aay Ha pacuér YcTHBII
PaBHOJICHCTBYIOLIEN CUIT Ompoc;

[TuceMenHbIH
KOHTPOJTb;

29. | Cuna tpenus. Tpenue YcTHbIi
CKOJIb)KEHUS U TPEHUE MOKOS. 0T1poc;
TpeHue B mpUpoJIe U TEXHUKE

30. | JlaboparopHas pabota Ne 7 JlabGopaTopHast
«BblsicHeHuE 3aBUCHMOCTH paborta;;
CHJIBI TPEHUSI CKOJIBKEHUS OT
IJIOUIAIA COTIPUKOCHOBEHHUS
TeJ U IPUKUMAIOIICH CHUIIBI»

31. | Pemenue 3amad mo temam YcTHbIN
«Cunbl», «PaBHOIEHCTBYIOIIAS OIIpoC;

CHII» [TuceMeHHBIN
KOHTPOJIb;

32. | KonrtposbHas pabota Ne2 1o Kourponbsnas
teme «Cuia. Buasl cum» pabora;

33. | HaBnenue. CriocoObI YcTHbIN
YMEHBIIICHUS U YBEIIUYCHUS OI1poc;
JTaBJICHUS

34. | laBnenue raza. 3aBUCUMOCTD YcTHbIN
JIaBJICHUS ra3a oT 00bEMa u OT1poc;
TEMIIepaTyphI

35. | [lepenava naBieHUs TBEPABIMU YcTHBIN
TEJaMHU, KUJKOCTIMHU U Ta3aMH. OI1poc;

3axon Ilackans




36. | 3aBUCUMOCTb JaBICHHUS YcTHbIi
KHUJIKOCTH OT TJTyOHHBI 0I1poc;
MOTPY>KCHUSL.

I'mppocraTnyeckuii mapagokc

37. | Pemienue 3aau Ha pacuér YcrHbiid

TABJICHUS KUIKOCTH 0T1poC;
[TuceMeHHbIH
KOHTPOJTb;

38. | Coobmraroruecs: CoCy/Ipl. YcTHbIR
IManpaBnryeckne MEXaHU3MBbI 0TIpoC;

39. | Pemenue 3amad o teme YcTHbIR
«J/laBieHHE B )KUKOCTH U Ta3e. 0TIpoC;
3axoH [Tackans» [TuceMeHHbI

KOHTPOJTb;

40. | KontposbHas padota Ne3 no KonrtponpHas
TeMme «JlaBlieHne B )KUIKOCTH U paborta;
rase. 3akoH ITackams»

41. | Atmocdepa 3emin u YcTHbIi
aTMocgepHOe JTaBIICHHE. OT1poc;
[TpuumHBI CyleCTBOBaHUS
BO3IYIIHOM 00010YKH 3eMITH

42. | Oubit Toppuuemu. M3mepenue YcTHbli
aTMOC(EpHOTO JaBIICHUS OI1poc;

43. | 3aBUCHMOCTH aTMOC(HEPHOTO YcTHbIi
JaBJICHHSI OT BBICOTBI HA/I OI1poc;
YpOBHEM MOpSsI

44. | TlpuOopsl I U3MEPECHHUS YcTHbIi
aTMOC(EpHOTO JaBJICHUS OIpoc;

45. | Pemenue 3a1a4 Ha pacyéT VcTHBIN
aTMOC(EpHOTO JaBJICHUS OIpoc;

[IuceMeHHBIM
KOHTPOJIb;

46. | CamocrostenbHas padota No2 IInceMeHHBIM
o Teme «ATMocepHoe KOHTPOJTb;
JIaBIICHUEY

47. | leiicTBUE KMIKOCTH U raza Ha VCTHBIN
MOTPYKEHHOE B HUX TEJO OT1poc;

48. | BeiTankuBaroias (apXuMe10Ba) YcTHbii
cwiia. 3aKoH Apxumena OIIpOC;




49. | PeuieHue 3a/1a4 Ha 3aKOH YcrHbiid
Apxumena OIIpOC;

50. | Jlaboparopuas paboTa Ne 8 JlabopatopHas
«Omnpenenenue pabora;;
BBITAJIKMBAIOIICH CUIIBI,

JIEMCTBYIOLIEN HA TEJIO,
MOTPY>KEHHOE B )KUIAKOCTHY

51. | IlnaBaHwue Teul. VYcTHbIM
BosnyxoruaBanue OIpocC;

52. | Perienue 3a/1a4 Ha IPUMEHEHUE VYcTHbIM
3aKkoHa ApXuMena M yCIOBHUS 0T1poc;
IUTABAHUS TEN [TrucbmeHHbII

KOHTPOJIB;

53. | KontposbHas pabora Ned mo Konrtponpnas
Teme «JleficTBuE JKUAKOCTH U paborta;
rasa Ha NOTpyKEHHOE B HUX
TENO»

54. | Mexanuueckas pabora YcTHbIi

0T1poc;

55. | MomHocTh YcTHbIi

0T1poc;

56. | Pemenue 3aaq Ha pacyér VcTHBIN
paboThl ¥ MOIIIHOCTH 0T1poc;

[TuceMeHHBIM
KOHTPOJIb;

57. | [IpocThie MEXaHU3MBI: pbIYar, YcTHbIN
OJI0K, HAKJIOHHAS! TUIOCKOCTb. oT1poc;
[IpaBuio paBHOBecCHS phluara

58. | Jlaboparopnas padoTa Ne9 JlaGopaTopHast
«HccnenoBanue ycnoBuit pabota;;
paBHOBECHS pbluara

59. | IIpumeHeHue npaBuia YcTHbIN
paBHOBECHS pblyara K OJI0KYy. oIpoc;
«30710TO€ TTPABUIIOY» MEXAHUKHU

60. | KIT[I mpocThIX MEXaHH3MOB. YcTHbIi
[IpocThie MexaHU3MBI B OBITY U 0Ipoc;

TEXHUKE. PrIyaru B Teie
YCJIOBCKa




61. | Jlaboparopuas pabora Nel( 1 1 JlabopatopHas
«M3mepenne KI1/1 HaknoHHOM pabora;;
TJIOCKOCTH

62. | Kunernueckas u 1 0 YcTHbIi
MOTCHIIMATBHAS SHEPTUSL. oTIpoc;
[IpeBpatienue 0IHOTO BU1a
MEXaHUYECKOM PHEPTUHU B
Jpyrou

63. | JlaboparopHas pabora Nel 1. 1 1 JlaGoparopnas
"3aKOH COXpaHEHUS U pabora;;
W3MCHCHHUS YHEPTUH B
MexaHuke"

64. | Pemenue 3amau ¢ 1 0 YcTHbIR
WCII0JIb30BaHNEM 3aKOHA 0TIpoC;
COXPaHEHUA YHEPTUU [TrcbmeHHbII

KOHTPOJTb;

65. | KonTposbHas padota Ne5 o 1 0 KonrtponsHas
TeMe «PaboTa 1 MOIIHOCTE. pabora;
DHeprus»

66. | [loBTOpEeHuE NMPONICHHOTO 1 0 YcTHbIi

OT1poc;

67. | IloBTOpEeHME TPOHIEHHOTO 1 0 YcTHbIN

OI1poc;
68. | [loBTOpEHME TPOHIEHHOTO 1 0 YcTHbIN

OI1poc;
OBUIEE KOJIMYECTBO YACOB |68 11
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®dwusuka, 7 knacc/Ilepeimkua A.B., OO0 «/IPODA»; AO «M3natensctBo [IpocBemnicHne;
1

METOAUYECKHUE MATEPHUAJIBI U1l YUUTEJIA

1. ITepoiukun A.B., 'yrauk E.M. ®usuka. 7 xnacc. — M.: Jlpocda, 2017

2. ®usuka. Tectsl. 7 xnacc (aBroper: H. K. Xannanos, T. A. XaHHaHOBa).

3. ®uznka. CaMoCTOATEIBHBIC U KOHTPOJIbHBIC paboThl. 7 kimace (aBTopsl: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 2016

4. ®usnka. [lnnaktnueckue marepuaisl. 7 kiace (aBtopsl: A. E. Mapon, E. A. Mapon). — M.: [Ipoda, 201

5. ®usuka. [luarnoctuueckue padotsl. 7 kiacc (aBtopsl: B. B. [llaxmaToga, O. P. llledep). — M.: Ipoda,
201

6. dusuka. COOpHHUK BOIIPOCOB | 3a1a4. 7 kiacc (aBTopsl: A. E. Mapown, E. A. Mapon, C. B. TTo3orckun). —
M.: dpoda, 2017

HOUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

Taouurst

1 ®Ousnueckre BETUIUHBI

2 Ctpoenue BeniecTBa. MOJICKYIIBI.

3 Muddysus.

4 B3auMHOE IPUTSHKEHUE U OTTATKHBAHUE MOJICKYIL.
5 Tpu cocTossHUS BEeUECTBA.

6 MexaHnuecKoe IBUKCHHUE.

7 Cxopoctb. EquHMIIBI CKOPOCTH.

8 Nuepuus. BzanmoaeiicTue Ted.

9 TIoTHOCTH BEIIECTBA.

10 Cuna. CrioskeHue IByX CHIL.

11 Cuna tsxectu. Bec tena.

12 Cuna ympyrocru.

13 Cuna tpenus. TpeHne moKosl.

14 JlaBnenue. JlaBneHue raza v >KUJIKOCTH.

15 Bec Bo3ayxa. ATMOc(hepHOE aBieHue.
16 IlopiiHeBO U KUIAKOCTHBIA HACOC.

17 Mexanudeckas padboTta. MOIIIHOCTb.

18 Ppryar. MOMEHT CHIIBI.

19 PaBeHCTBO pabOT MpH UCTIOJIB30BAHUE TIPOCTHIX MEXaHU3MOB.
20 IToTeHunanbHasA U KHHETUYECKAsE SHEPTHUA.

OBOPYJIOBAHUE JJI51 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
NEMOHCTPALIMN

O6opynoBaHue KabMHETA

1. JTocka yueOHast MarHuTHas 2

2 .Cron yuutenbckuit 1

3. Ctyn yuntenbckuii 1

4.Ikad 4

5. Cton yuennueckwii 18

6 .Ctyn yuennueckuii 36

7 .Crenn «KpartHble U 10JbHBIE €IUHULIBDY 1

8. Tabnuua «Hexkotopsix puznyeckux BenuuuH B cucreme CH» 1
9.IIpaBuna o TexHuke 0€30MaCHOCTHU MPH BHIIOJIHEHUE TabopaTOpHOI paboTh 1
10. ITacniopt kabunera 1

11. HoyTOYK

12. npoexrop

13 MDY

JIabopatopHoe obopynoBanue L-mukpo
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