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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE OCHOBHOTO 0O0ImIEro oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHWI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOW MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM deaepanbHoil pabodeit mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Duznkay.

ConmepxaHue mporpaMmbl M0 (U3HKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYalOIUMXCS M OPraHH3alyi0 H3y4YEHUs
Gu3MKM Ha NEATeIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 «
IJIAaHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM PE3YJIbTaTaM OOYUYEHHUs, a TAKKE
MEXIIPEIMETHBIE CBSI3M E€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00I1IeTO 00pa30BaHMUs.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTeprana
1o rojaMm o0yudeHus (10 Kijaccam), mpejjiaraeT NpuMEpHYI0 MoCIe0BaTeIbHOCTh
U3YYEHHUS] TEM, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarommXCs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU paboyelt MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUECOHBIX
MIPEAMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUM,
M3y4aeMbIX XUMHUEN, OMOJI0THEN, acTpoHOMUEH U pu3ndeckoi reorpadureii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTUHY MHpa, MNPEIOCTaBISIET Haubojee siCHbIC
oOpasipl MPUMEHEHHUs] HAyYHOT0 METOZa MO3HAHMS, TO €CTh CI0Cc00a MOIydYeHHUs
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Opnna U3 raaBHBIX 3a7a4 (pU3Mueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOU T'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE TMPEINOJAracT OBJAJCHHUE
CIEAYIOINIMMUA KOMIETEHTHOCTSIMH, XapaKTepU3YIONIUMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTB:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS;

e UHTEPIPETHPOBATH  JIAHHBIE U  WCHOJB30BaTh  HAyYHBIE
JI0Ka3aTesIbCTBA JIJISl OJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3UMKKA Ha YPOBHE OCHOBHOTO 001mIero o0Opa3oBaHMs
onpenenensl B Konuenmuu mnpenonaBaHus yyeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTeNbHbIX oOpraHuzanusax Poccuiickoit ®@enepanuu, peaau3yOIIUX
OCHOBHBIE 00II€00pa3oBaTeIbHbBIE MPOrPAMMBI, YTBEPKAEHHON peIIeHUuEM



Konnerun MunucrepcrBa npocsemienus: Poccuiickoit deaeparuu (MpoTokosa oT 3
nexadps 2019 r. Ne [TK4BH).
Heau usyvyenust pusuku:

npuoOpeTeHrne HMHTEepeca W CTpPEeMJICHUS OOydYaloluXCs K HaydHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE HMX HHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJi€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK PE3ysibTaTa U3y4eHUSI OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupOBaHUE TPEACTABICHUNA O POIU (UUKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABIEHUH O  BO3MOXHBIX  chepax  Oyayuieit
npo¢eCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBIICHUH.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIIEAYIOMINX 3a4aY:

npuoOpeTeHrue 3HaHUM O  JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATh U OOBACHATH (DM3MYECKHUE SIBICHUS C
WCITOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJOB PCIICHHUS TMPOCTCUINTUX PaAcUYETHBIX 3adad  C
WCITOJIb30BAaHUEM bU3UIECKUX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAAaTh MPUPOIHBIC SBJICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTANIbHBIC HCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOECHHE MPUEMOB pabOThl ¢ UHpOpPMaIed (PU3UIECKOTO COJEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBLHON AeATEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHHSIX (DU3NYCCKON HAyKH.

Ha w3yudenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETro

oOpazoBanust orBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEM0), B 8
Kjacce — 68 yacoB (2 yaca B Hefeno), B 9 kinacce — 102 yaca (3 yaca B HezIelo).

[Ipennaraemspiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTopHbIX padoT U
OTIHITOB HOCUT PEKOMEHIaTEeILHBIN XapaKTep, yUUTeNb JAEIaeT BHIOOpP MPOBEICHNUS



1ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, CucKa SKCIIEPUMEHTAIBHBIX 33JaHHi, MpeiaraéMblx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COIEPKAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3nka u eé posib B IO3HAHNM OKPYKAKOIIET0 MHPA.

dusnka — Hayka o mpupone. fABieHus npupoabl. PUHYECKHUE SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIUUUHBL. M3MmepeHue Quanyeckux BelWYuH. Duznyeckue
npubopsl. [lorpemHocts u3mepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢wu3uka wu gpyrme eCTECTBEHHbIE HAyKW H3y4alOT TPHUPOY.
EcrecTBeHHOHay4YHBIM METOJA TMO3HAaHMS: HAOJIOJICHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJIBIKEHHUE THIOTE3, SKCIIEPUMEHT 10 ITPOBEPKE TMIOTE3, 0ObSICHEHUE
HaOmonaemMoro sBieHus. Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH.

Hemoncmpayuu.

1. MexaHnyeckne, TEIUIOBbIE, DSJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SABJICHUSL.
2. ®dusznueckue mpuOOPHI U MpoLeaypa MPSMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopuvie padbomol u onvimel.
1. OmnpenenieHKe LEHbI ACJICHUS IIKAJIbl U3MEPUTEIBLHOTO MTpUdopa.
2. H3mepeHue paccTosiHUM.
3. Usmepenune 00bEMa )KUIKOCTH U TBEPIOTO TeEa.
4. OnpeznesneHUe pa3MepoB MajbIX TEL
5. W3mepenue Ttemmeparypbl IMpPU HOMOIIM KUIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. lIpoBenenue uccinemoBaHus IO MPOBEPKE TUIOTE3bl: NAIBHOCTH MOJETA
IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JIbllle, YeM OOJIbIlle BHICOTA
IIyCKa.

Pasznen 2. [lepBoHayajibHbIE CBEJIEHUS O CTPOEHUHU BElIECTBA.

Ctpoenue BemiecTBa: aTrOMbl M MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKA3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenue yactull BemiecTBa. CBsA3b CKOPOCTHM JBWIKEHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEIIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEIECTBA: CTPOCHHME Ia30B, KUJIKOCTEW M TBEPIBIX
(kpuctamnuyecknx) Tesl. B3auMoOCBA3b MEXIYy CBOMCTBAMHM BEIIECTB B PAa3HBIX
arperaTHBIX COCTOSIHUSX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueMm. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmioneHune 6poyHOBCKOTO JIBUKECHHUS.



2. Hab6mwonenue nuddysun.
3. HaGmonenue  siBneHuil,  OOBSACHSIOIIMXCS ~ MPUTSHKCHHEM WU
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie padbomot u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psiIoB  (C  HCIOJIB30BAHHEM

doTtorpadwmii).
2. OnbIThI IO HAOIIOJEHUIO TEIVIOBOTO PACIIUPEHUS T'a30B.
3. OmnbITHI IO OOHAPYKEHUIO JCUCTBUS CHIT MOJICKYJIIPHOTO MPUTSHKCHHSL.
Paznen 3. /IBu:keHHe ¥ B3aUMO/IeiicTBHE TeJl.
Mexanudeckoe ABMKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBHUYKEHUE.
Cxopoctb. CpenHsii CKOpOCTh NMPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBneHne uHEpUMU. 3aKOH HMHEPUUU. B3amMopaeicTBHe Tell KAk NpUYMHA
U3MEHEHUSI CKOPOCTH [JIBMKEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHocTh BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIE
00bEMa BeleCTBA.
Cuila Kak xapakTepucThka B3auMmozencTBus Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenune cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHIIA
TskecTH. ChJia TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CHWJI, HAPABJIEHHBIX M0 OJHOW mpsMou. PaBHoxaeucTByromas cwi. Cuiia TpeHus.
TpeHue CKOJIbXKEHUS U TPeHUE MOKos. TpeHre B MpUPOIe U TEXHUKE.
Hemoncmpayuu.
1. HaGnrogeHue MeXaHWYeCKOro ABUKEHUS Tena.
2. H3mepeHune cKOpOCTH MPSAMOJIUHEWHOTO IBU/KECHHS.
3. HaGmronenue siBICHUS HHEPIIMH.
4. HaOmronenve n3MeHeHUsI CKOPOCTH TTPH B3aUMOJCHCTBUU TEII.
5. CpaBHEHHE MacC IO B3aUMOJICUCTBUIO TEJ.
6. CI0KEHHUE CUII, HAIPABJICHHBIX IO OJTHOM MPSIMOM.
Jlabopamopnvie pabomoul u onvimel.
1. OmpexeneHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK JaJiee).

2. OmpepeneHne CpeaHE CKOPOCTU CKOJBKEHHsI OpycKa WM MapuKa To
HAKJIOHHOM ITUIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, TEMOHCTPUPYIOLIME 3aBUCUMOCThH pacTshKeHUs (aedopMaiinn)
MPY>KUHBI OT TIPUII0KEHHOMW CHUITBI.

5. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. /laByienne TBEPABIX TeJl, })KUAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHbIIECHUS U YBEIUYEHHUS JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00BbEMa, TemnepaTypbl. llepegaua naBieHuUs
TBEPABIMU TEJNaMU, XUIKOCTSIMU U Tazamu. 3akoH Ilackansa. ITneBmaTmueckue
MaIuHbl. 3aBUCUMOCTh JABJIEHUS S>KHIKOCTH OT TIIyOWHBI. [ HapocTraTudecKkuid
napanokc. Coob1aronuecs cocyabl. [ uapaBindyeckue MexaHU3Mbl.

AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuyuHBI CylecTBOBaHUS
BO3yIIHOM 00osouku 3emau. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHus aTMOC(HEPHOTO JTaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha IOTPYKEHHOE B HUX TeJIO. BelTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS I'a3a OT TEMIIEPATYPBIL.

[Tepenava naBneHUs )KUIKOCTHIO U Ta30M.

Coobmiaroiuecst Cocy/ibl.

['mppaBnuueckuu mpecc.

[IposiBnenue nerctBrus aTMOCHEPHOTO JTABICHHUS.

3aBUCHUMOCTD BBITAJIKMBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM 4YacTh

T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIECH CUJIbI BECY BBITSCHEHHOM HKUJKOCTH.

8. YCIIOBHE IJIaBaHUA TEJI: TJIABAaHUE WIH MOTPYKEHHUE TET B 3aBUCUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomoul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00BbEMA MOTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OnpenenieHUe  BBITAIKMBAIOUICH  CHUJIbI, JCHCTBYIOIIEM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbL, IEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BEMA MOTPYKEHHOMN B KUIKOCTh
YaCTHU TeJla U OT INIOTHOCTHU KUJKOCTH.

5. KonctpynpoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEIICIIEHUE €€ TPY30NIOABEMHOCTH.

A o

~

Paznen 5. PaGoTra 1 MOIIHOCTB. JHEPIrus.

Mexanunueckas padota. MOIIHOCTb.

[IpocThic MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS IIOCKOCTh. IIpaBuio
paBHOBecust phruara. [IpuMeHeHuWe TmpaBuia paBHOBECHS pblyara K OJIOKY.



«3onoroe npasuio» mexanuku. KII/I mpocTeix MexaHn3mMoB. IIpocTeie MeXaHU3MBI
B OBITY U TEXHHUKE.
Mexanudeckass »Heprus. KuHeTnueckas M IOTEHUUAJIbHAs DHEPIUS.
IIpeBpaiieHre 0OHOrO BUAA MEXaHUYECKOW YHEPTUU B IPYTrod. 3aKOH COXPaHEHUs
SHEPIrUU B MEXAHUKE.
Hemoncmpayuu.
1. IIpumepsl IpOCTHIX MEXAHU3MOB.
Jlabopamopuvie padbomoul u onvimel.
1. Omnpenenenne pabOThl CHIIBI TPEHUS IPU PABHOMEPHOM JBUKEHHUM TeEa
10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yciiOBHM PaBHOBECHS pblUara.
N3mepenne KII/] HaKITOHHOM TUIOCKOCTH.

4. M3y4yeHne 3aK0HA COXpPaHEHUsI MEXaHUYECKON SHEPTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbrare usyuenus UMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocss OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOI0 BOCTIMTAHMSI:

- IPOSBJICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
bu3nuecKoil HayKu;

- IEGHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’KaaHCKOr0 ¥ 1YXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMS

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukwy;

- OCO3HAaHHUE BAXHOCTH MOPAJIBHO-ITUYECKUX MPUHIIUIIOB B JCSATEILHOCTH
Y4EHOT0;

3) 3cTeTHYECKOro BOCIIUTAHMSA:

- BOCHPHATHE ICTETHYECKUX KayeCTB (PU3NUYECKOW HAayKH: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHMS

- OCO3HAaHME IEHHOCTH (U3NUECKON HayKuM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILEH COCTABIISIOLICH
KYJBTYPHI;

- pa3BUTHE HAy4yHOM JOOO3HATEIBLHOCTH, HMHTEpEca K HCCIEI0BATEIbLCKOM
NEeSTEebHOCTH,

5) dopmupoBaHusi KyJbTYPbI 310POBbS U IMOLUMOHAJIBLHOI0 0JIATOIOJIYYHS:
- OCO3HaHUE IIEHHOCTH ©0e30macHOro o0pas3a J>KHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBWJI OE30MacHOTO TOBEIACHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpYy/IOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

- cpopMHUPOBAHHOCTH HaBbIKa pedIieKcun, MpU3HaAaHUE CBOETO MpaBa Ha OIITHOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TpynoBOro BocnuTaAHUS:

- aKTHUBHOE y4YacTHE B pPEIICHUM NPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3allM, TrOpoja, Kpasi) TEXHOJOTUYECKOH U



COIMAIPHOW HANPABJICHHOCTH, TPEOYIOIINUX B TOM YUCJIE U (PU3MUCCKUX 3HAHU;

e - MHTEPEC K MPAKTUYECKOMY M3yUCHHIO MPOGECCHid, CBI3aHHBIX C (PH3UKOI;

e 7)3K0JI0rH4eCKOro BOCIIMTAHMSI:

e - OpHCHTAIMS HAa NMPUMCHCHHE (PM3WYCCKUX 3HAHWM JJIS PCIICHHS 3a7a4 B
00JIacT OKpYXKAIOIIEH Cpenapl, IJIaHUPOBAHMS TOCTYNIKOB W OIEHKH WX
BO3MOYKHBIX MTOCJIEICTBHM JIJIs1 OKPYKAIOMIEH CPEJIbI;

e - OCO3HAHHE TJIOOAJBHOTO XapaKTepa AKOJOTHYCCKUX IMPOOJEM M IyTeH HX

pelICHMUS;

e 8) agmanTanuu K HM3MEHSIIOIMIMMCS YCJOBHUSM COLUAJBHON W NPHUPOTHON
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TMPHU BBINOJHEHUH HWCCICIOBAHUN U
POCKTOB (hU3UYECKOW HAIPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTUX;

e - TIOBBIIICHHE YyPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO
NeSATEeIIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0nacTu
(du3uKwy;

e - IUIAHUPOBAHUE CBOETO PA3BUTHS B TPUOOPETEHUHU HOBBIX (DU3NUECKUX 3HAHUIA;

e - CTpPEMJICHHE aHAJIM3UPOBATH U BBIABIISATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

e - OLEHKAa CBOMX JEHCTBHHA C Y4YETOM BIIMSIHUS Ha OKDPYXAIOLIyK Cpeny,
BO3MOYKHBIX IJI00abHBIX OCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHUS TPOrpaMMBbl O (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydaromierocsi OyayT chOpMUPOBaHBI MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONME TO3HABATEIbHbIE YHUBEPCAIbHBIC yUeOHbIC TCHCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpPCAJbHBIE  y4eOHBIE  JIEHCTBUS, PETYJSITUBHBIC
YHUBEPCAIbHBIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

ba3oBble Jilornueckue aeiicTBUA:
e BBUBIATH M XapaKTEpPU30BaTh CYIICCTBEHHBIE TMPU3HAKU OOBEKTOB
(stBIICHU);



yCTaHABJIMBAThH CYIECTBEHHBIN MPU3HAK KJIACCU(UKAIIMHI, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX ¥ HAOIOJCHUAX, OTHOCIIIUXCA K (PU3NYECKUM SBICHUSM;
BBISIBJISITH MIPUUYMHHO-CJICCTBEHHBIE CBA3H MPH W3YYCHUU (U3NUECKUX
SIBIICHUH U TPOIIECCOB, JIeTaTh BHIBOJIBI C HCIIOIH30BAaHUEM JETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTaTh THIOTE3bI O B3aHMMOCBS3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 pelieHus yueOHo! (pU3nIecKoil 3ajaun
(cpaBHEHME HECKOJIbKMX BapHAaHTOB pElIeHHs, BbIOOp Hauboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBrle ucciaenoBarejabCcKue 1eCTBUSA:

WCITOJIB30BATh BOIPOCHI KAK UCCIIEA0BATEIILCKUI HHCTPYMEHT ITI03HAHNS;
IIPOBOJUTH 110 CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SIBJICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIHPOBaTH 0000ILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU S, OIIBITA, UCCIIEJOBAHMS,

POTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPEATOJIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

MPUMEHSATh Pa3IUIHBIC METObI, THCTPYMEHTHI U 3apPOCHI MPU TTOUCKE H
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
(bu3nIeCKON 3a7a9H;

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENIbHO  BBIOMpATh ONTHMAJIBHYIO (OpMYy TPEACTABICHHS
uHDopMaIUl W WUTIOCTPUPOBATH peliaeMble 3aaddl  HECIOKHBIMHU
CXeMaMH, uarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAIIASMH.

KoMmyHMKaTHBHBIE yHUBEPCAJIbHbIC y4eOHbIe AeiiCTBUS:

B XOJ€ OOCYXIEHHUs Y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOpPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/IaeMOil TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELIECHUE 33aJaud U TMOJAepKaHHE
01arokeaTeIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMH JPYTHMX YYaCTHUKOB
nuanora, 0OHapyKUBATh Pa3IMuUe U CXOACTBO MO3UIIHI;



BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEICTABIATh PE3YIbTATHI BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh IPEUMYILIECTBA KOMAaHIHON U MHANBUIYAJIbHON
paboTHI IPU PEIICHUN KOHKPETHON (PU3UUIECKON MPOOIIEMBI;

IPUHUMATh LIEJId COBMECTHOM JEeATEIbHOCTH, OPraHU30BbIBATh JCHCTBUS
no €€ JOCTH)KEHHUIO: paclpelesiaTh PO, OO0CYXJIaTh HPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJibTara Mo
CBOEMY HaIIPaBJIEHUIO U KOOPAUHHUPYS CBOM JEHCTBUA C IPYTUMHU YJI€HAMU
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJACUCTBHUSL.

PeryasiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE NeHCTBUS

Camoopranuzanus:

BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOIUX
JUISL pelieHus] PU3NUECKUX 3HAHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMNIE, NPUHATHE PEIICHUN
TpYHIIOH);

CaMOCTOATENLHO COCTABJISTH AITOPUTM PelIeHHs (PU3UUECKON 3aauu UK
IUIaHa HMCCIICOBAHUSA C Y4ETOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEJIaracMble BAPUAHThI pELICHUM;
JenaTh BIOOp ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIMOHAIbHBIA HHTEJVICKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYallMU U MpeJjiarath iaH €€ U3BMEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTUKEHUS])  pe3yibTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YMCIIE€ B XOJ BBIIOJIHEHHUS
(GuU3MYEeCKOro HMCCIEOBAHMS WM  TPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCA CUTYyallUid, YCTAHOBJCHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIHTATA LIETU U YCIOBUSIM;

CTaBUTb C€0s1 HA MECTO JIPYroro 4eJI0BEKa B X0/1€ CIopa Wi JUCKYCCUU HA
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NpPU pEIICeHUH (PU3NUECKUX 3a/1ay WIN
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.



IHPEAMETHBIE PE3YJIbTATDBI

K koHIy 00yueHus B 7 KJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIONB30BAaTh  TMOHATHS:  (PU3MYECKHME W  XUMHUYECKHE  SIBICHUS,
HaOI0/IEHNE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHHUIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Tra3000pa3HOE), MeEXaHUYeCKoe JBWXKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, IPSIMOJIMHEHHOE ), TPACKTOPHS, PABHOJEHCTBYIOIIAS CHUJIA,
nedopmanus (ynpyras, IJIacTUYECKasi), HEBECOMOCTh, COOOIIAIOIIUECS
COCY/IbI;

paznuuath sBiIeHUS (Iuddy3us, TEIIOBOE IBUKEHUE YACTHI] BEILECTBA,
pPaBHOMEpPHOE  JIBIJKEHUE, HEPAaBHOMEPHOE  JBWKEHHE, HHEpLus,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEN C 3aKPEMIEHHOU OCHIO
BpallleHus, Iepeiaya JaBjIeHHs TBEPABIMH TEIaMHU, )KUIKOCTSIMHU U Ta3aMH,
atMoc(epHOE JaBjieHHE, IUIaBaHWE TeJ, NPEBpAIICHUS MEXaHUYECKOU
HHEPruM) MO OMUCAHUIO UX XApaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaTh TMPOSBICHHE MW3YYEHHBIX (PU3UYECKUX SIBICHUNA B
OKpY)XalIlleM MHUpE, B TOM uucie (pU3MUecKHe SBICHUS B MPHUPOJIE:
IPUMEPHI ABMXKCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
npupojse, ACUCTBHE CUJIbI TPEHUs B MPHUPOJE U TEXHHUKE, BIMSIHUE
aTMOC(EpHOTO JaBJICHUs Ha KUBOW OpraHW3M, IUIABaHUE PHIO, phIYard B
TeJe YeJIOBEKa, MPU STOM MEPEBOIUTH MPAKTUUECKYIO 33a7a4y B YUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OTKCHIBaTh M3yYEHHBIC CBOICTBA T€N M (PU3NUYECKHUE SIBICHUS, UCIIOIB3YS
¢duznyeckue BeIMYnHbI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMSI, MYTh,
CKOpPOCTb, CPEJHSSI CKOPOCTh, CHJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC Tela,
CHJIa TPEHHUSI, 1aBlieHue (TBEPIOTO TENa, KUAKOCTH, Ta3a), BEITAIKWBAIOIIAS
CUJia, MEXaHWuYeckas pabdoTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHIIBI,
KOA(P(GUIUMEHT TOJE3HOTO JCHCTBHS MEXaHHW3MOB, KHHETHYECKas W
MOTCHIIMANbHAS DHEPIHsi), TpPH ONUCAHWU TPABWIBHO TPAKTOBATh
(bu3NYECKUI CMBICI UCTIOJIB3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U €TUHULIbI
Gu3MYECKUX BENUYUH, HAXOIUTh (DOPMYINBI, CBS3BIBAIOIIUE JAHHYIO
GuU3MYECKyI0 BETUYMHY C JPYTUMHU BEIUYHMHAMU, CTPOHUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLIECCHI,
UCIIOJIb3Ysl TIpaBuiia CIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIo paBHOBECHs pbruara (010ka),



«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHECHHS MEXaHWYECKOU
HEPruH, TpPU D3TOM [aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBJICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalUld NPAKTUKOOPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISAITh MIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
SBIICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1—2 JEHCTBHA, MCHOJbB3YysS 3aKOHBl U
dbopMyIBl, CBS3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAIW3a
YCIIOBUS 33Jau 3alIUChIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIBI U MPOBOAMTH PAcUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTh
MOJTY4YEHHOU (PU3UUECKO BETUYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh HPU HOMOIIU
($u3NYECKUX METOIOB, B ONTMCAHUH MCCIIEAOBAHUS BBIICIATH IPOBEPSEMOE
IPEoJIoKEeHNE (TUIIOTE3Y ), pa3IudaTh U HHTEPIPETUPOBATH NOTYyUEHHBIN
pe3ynbTaT, HAXOJIUTh OIIMOKH B XOJAE ONbITa, JENaThb BBIBOJABI IO €ro
pe3ynbTaTam;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUA WU
(buznyecKux CBOMCTB Tel: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPENITOI0KEHHUS,
coOUpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYyI0BaHUsl, 3alUChIBAaTh X0/
OMbITa U (OPMYIUPOBATH BHIBO/IBI;

BBIIIOJIHATh MPSMBIE W3MEPEHUS PACCTOSHHS, BPEMEHH, MacChl Tela,
o0béMa, CHUJIBI M TEMIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTDH MCCIIEI0BAHNE 3aBUCUMOCTH OJHON (PU3NMUECKON BETUUYHUHBI OT
JPYrol C HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABMXKYILETOCs TeNa OT BPEMEHU JIBHXKEHHUSI Tea, CUIIbl TPEHUS
CKOJIBKEHHSI OT Beca Teja, KauyecTBa OOpabOTKM MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHJIbI TPEHMS OT ILJIOLIAJA CONPUKOCHOBEHHUS TEN, CUJIbI
YIPYrOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CUJIBI OT 00BbEMa
IIOrPYKEHHON YacTH Tejla U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IJlaBaHus TeJl, YCJIOBUW paBHOBECHsI pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBIMIOJHATh M3MEpPEHUs, Cleays MPEeSIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH B BHUIE



IPEJIOKEHHBIX TaOaUI U IpadUKoOB, AENaTh BBIBOJBI IO pe3yibTaTaM
UCCIICIOBAHMUS,;

IPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYUH (IJIOTHOCTD
BELIECTBA )KUJIKOCTHU U TBEPOTO TEJA, CUJIA TPEHUS CKOJIbKEHHUS, 1aBJICHUE
BO3/lyXa, BBITAIKUBAIOUIAs CHUJA, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNo, KOIPPHUIMEHT TMOJE3HOr0  JACUCTBUS  IPOCTHIX
MEXaHHU3MOB), CJIeIysl MPENJIOKEHHOW HHCTPYKIMU: TMPU BHINOTHECHUH
U3MEpPEHU coOupaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIUHCIATH
3HAYEHUE UCKOMOU BEJIINYUHBL;

co0JI01aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IAUHAMOMETp, COOOIIAIOIIKECs COCyAbl, OapoMmerp,
phlyar, NOJBUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUINBI JCUCTBUA HW3YYCHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOHM Ha WX OMNHCAHUA (B TOM YHCIE:
HNOJIUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, THMJIPAaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
O CBOMCTBax (PM3NYECKUX SIBJICHUI U HEOOXOAUMbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHGOpPMALMIO O  MpPUMEPax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3UUECKHX 3HAHUNA B IMOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 3J0POBBS U COOIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

OCYILECTBISATh OTOOp MCTOYHMKOB HH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIPpOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUW M TYyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB  BBIJIEIATH
uHPOPMAITNIO, KOTOpas SIBISICTCS TPOTHBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH Y4YEOHBIX 3a/laHUi HAay4YHO-TOMYJISAPHYIO
JAUTEepaTypy GU3NUYECKOTO COEeP KaHUs, CIIPABOYHbIE MAaTEPUAJIbl, PECYPChHI
cetu MuTepHer, BiageTb MNpUéMaMH KOHCHEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHUKOB WH(pOpMaIUU (HU3MIECKOTO COACPKAHUSI, B TOM
qHclie MyOJIMYHO JIeJaTh KpaTKHe COOOIIEHHS O pe3ybTaTaX MPOEKTOB WU
y4eOHBIX MCCIIEJOBAHUNA, TPU OSTOM TPaMOTHO HCIOJIB30BATh



U3YYEHHBbI TOHATUMHBIA anmapaT Kypca (U3HMKH, COIPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALlUEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB WU HCCIEIOBAaHUM paclupeiensiTh
O0513aHHOCTH B TpYIIIE B COOTBETCTBUM C IOCTABICHHBIMM 3aJa4aMH,
CIIEIUTHh 32 BBINOJIHEHUEM IUIaHA JCHCTBUM, aJ€KBaTHO OLICHUBATh
COOCTBEHHBI  BKJIAJl B  JIEATEIIBHOCTh  TPYHIbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.
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Paznen 1. ®u3nka u e€ poJib B NO3HAHUHU OKPY:KAOIIEr0 MUpPa
bubnuoreka [JOK
1.1 9 ? 1
10 H3YHaeT Qisiica https://m.edsoo.ru/7f416194
1.2 DU3NYECKUE BEIIMUUHBI 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
bubnuorexa [IOK
1.3 T 7 2 1
OYHOCTH ¥ TIOTPEIIHOCTh U3MEPEHUI hitps://m.cdsoo.ru/ 7416194
14 EctrecTBeHHOHAYYHBIN METO/1 TO3HAHUS 1 bubmmorexa [OK
' i A https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
1.5 ®dusnka - HayKa o oJie 1
VISHIA ~ HAYKA O TIPHPOA https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3nen 2. [lepBoHayaibHbIe CBe/IEHNS 0 CTPOCHHH BellleCTBa

bu6mmoteka I[IOK
2.1 Crtpoenue BeniecTsa 1
https://m.edsoo.ru/7f416194
9 JIBMKEHHE ¥ B3aMMO/ICHCTBUE YaCTHII ) : but6mmoreka [JOK
' BeIeCcTBa https://m.edsoo.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPETATHDIC COCTOAMITE BEMlecTEa https://m.edsoo.ru/7f416194
Hroro no pazaeny 5




Paznen 3. /IBuskeHue U B3aUMOAeCTBUE Tel

3.1 MexaHu4deckoe JBUKEHUE 3 bubmorexa [IOK
' A https://m.edso0o.ru/7f416194
bubnnorexa [JOK
3.2 HNue , Macca, INIOTHOC 4
HEPLIHA, Macca, IIOTHOCTS https:/m.edsoo.ru/7f416194
bubnnorexa [JOK
3.3 Cuna. B c 14
. DIABL o https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBienue TBEPABIX TeJ, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPILIMU 3 bubnnoreka [IOK
' TelIaMH, )KUJAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBiaeHne )KUAKOCTH 5 Bubmorexa ITOK
https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4, A
3 TMOCHEPHOE MaBIICHHE 6 https://m.edsoo.ru/7f416194
44 JlericTBrE )KUIKOCTH U Ta3a Ha MIOTPYKEHHOE 7 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora m MOIIHOCTH. DHEprus
bu6nmmotexa [IOK
1 P
> aboTa 1 MONHOCTS 3 https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.2 IT 5
POCTRIE MEXAHHMIMBT https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.3 M 4
CXAHMHCCKAT FHEPTHA https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
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HHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
No aaTt DJIeKTPOHHbIE
Tema ypoka
n/n a pecypcebl
Bcero
01.09 bubmuoreka [IOK
1 4 . 1
1O H3YHaeT Qusuica https://m.edsoo.ru/7f416194
04.09 Bu6imoreka LIOK
2 Pu3n4ecKue TEPMUHBI 1
https://m.edsoo.ru/7f416194
3 DdusnyecKkre BEIUYNHBI U UX 1 08.09 bubmuoreka [IOK
U3MEPEHUE https://m.edsoo.ru/7f416194
4 TO4YHOCTP U MOIPEMIHOCTh | 11.09
U3MEpEHUI
5 ®usznka, TEXHUKA, IPUPOJIa 1 109 bubmorexa TIOK
: > IPHPOAL https:/m.edsoo.ru/ff0972a
JlaGopaTopHnas pabota 18.09
6 "On 12 eJ'IleI/Ie peHLI eICHUS 1 bubmorexa TIOK
pea HeHbL ey https://m.edsoo.ru/7f416194
WU3MEPUTEIIBHOTO UITUHIPA
22.09 bubmuoreka [IOK
7 C .M 1
TPOCHHE BEMecTBa. MIOJCKyIIH https://m.edsoo.ru/ff09fe0a
25.09 Bbu6mmoreka IIOK
8 b . . 1
POYHOBCKOC JBIKCHHE. [luysns https://m.edsoo.ru/ff0a013e
9 JlaGoparopHas paboTa | 29.09
"Onpenenenue pa3MepoB ManbIx Ten"
10 CKopocTb IBUKEHUE MOJIEKYIT U | 02.10 bubnuorexa LIOK
TeMmneparypa tena. Bzaumuoe https://m.edsoo.ru/ff0a0378




IMPUTSKCHUE U OTTAJIKMBAHUEC

MOJIEKYII.
11 ArperaTHble COCTOSIHUSI BEIIECTBA 06.10
MexaHndeckoe ABHKCHHUE. 09.10
bub6nmoreka [IOK
12 PaBHOMEpHOE M HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05¢c6
JIBHOKEHHE
13.10 Bu6mmorexa LIOK
13 Ckopoctb. EquHHUIEI CKOpOCTH
p A t p https://m.edsoo.ru/ff0a079¢
16.10 bubmuorexa [JOK
14 Pacuer nytu ¥ BpeMeHU JBUKEHUS
https://m.edsoo.ru/ff0a0ac4
Muepnust. 3aKkoH nHEPLUU. 20.10
P . P bubnuortexa [JOK
15 B3anmopeicTBre Ten Kak NpuYrHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKEHUS TEN
16 [LnotHOCTH BemecTBa. Pacuer macchl 23.10 bubmuorexa [JOK
1 00beMa TeJjia 0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGoparopHas pabora 06.11
17 «Omnpenenenue 00bEMa U MIOTHOCTH
TBEPIOTO TETA»
18 Pemienne 3amad mo teme "I11oTHOCTH 10.11 bu6nunoreka [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa 13.11
19 B3auMoiericTBus Tea. Cuma
ynpyroctu. 3akoH ['yka
20 SIBnenwne Tarorenus. Cuia TSHKECTH 17.11
CBA3b MEXY CUIION TSKECTH U 20.11
. bubmuotexa [{OK
21 Maccoi Tena. Bec tema. Pemnenne
" " https://m.edsoo.ru/ff0al778
3amad 1o teMe "Cuiia TshKecTH
22 Cuna TsDKeCTH Ha JPYTUX IUIaHEeTax. 24.11 bu6mmoreka [IOK




®u3nYeCKUE XapaKTEPUCTUKHU TUIAHET

https://m.edsoo.ru/ff0al1502

27.11 Bu6mmorexa LIOK
23 Mswepette cit. JjtHaMomeTp https://m.edsoo.ru/ff0al8cc
JlabopaTtopHnas pabota 01.12
24 «I'panynpoBanue NpyKuHbI U
WU3MEPEHHE CUJI JUHAMOMETPOM »
25 Bec Ttena. HeBecomocTh pe-12 bubmorexa HOK
https://m.edsoo.ru/ff0al778
CrnoskeHHE JBYX CUJI, HAIIPaBJICHHBIX 08.12
26 10 OJHOH nlljl)ﬁ}lidxoﬁ. ’ bubnmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOelCTBYIOIIAS CHJT
7 Pemenue 3agau no reme 11.12
"PaBHonelicTBytomast cui"
73 TpeHune CKoNbXEHUs U TPEHUE 15.12 bubnnoreka [IOK
1oKosl. TpeHue B Ipupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabota «/3mepeHue 18.12 bubnnoreka [IOK
CHJIBI TPEHUS CKOJIBKEHUS https://m.edsoo.ru/ff0alcc8
30 Pemenue 3amay Ha onpeiesieHre 22.12
PaBHOJIEUCTBYIOILEH CUIIBI
Pemenue 3agau nmo remam: «Bec 25.12
31 tenay, «I'papudeckoe n3obpaxxeHue bubnnoreka [IOK
cumy, «Cuibly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»
KonTponpHas paboTa mo TemMam: 29.12
«MexaHnuecKkoe ABUKEHHEY,
32 «Macca, nnoTHOCTBY, «Bec Tenay,

«I'paduueckoe nzoOpakeHue CUI»,
«Cunb»




Hasnenue. CriocoObl yMEHBIIICHUS U

12.01

bubnuorexa [JOK

33
YBEJIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
JlaBieHue rasa. 3aBHCHMOCTh 15.01 i oK
34 JIaBJICHM ra3a oT 00bEMa, nbnnoteka 11
TeMTIepaTyphI https://m.edsoo.ru/ff0a2376
Ilepenaua naBieHus: TBEPABIMU 19.01
buo OK
35 TEJaMH, )KUIKOCTSIMH U ra3aMH. nosmorexa I
3 I https://m.edsoo.ru/ff0a25b0
akoH Ilackans
JlaBieHwne B )XMAKOCTH U rase, 22.01 Bu6 OK
36 BBI3BAHHOE JE€HCTBUEM CHUIIBI nbnuoteka 11
ISBKECTI https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau 1o teme «JlaBienue 26.01 bu6mmoteka [IOK
B JKHIKOCTH U rase. 3akoH [lackansay https://m.edsoo.ru/ff0a2826
29.01 bubmuorexa [JOK
38 CooOmmaromnmecs cocymbl
Hatott YA https://m.edsoo.ru/ff0a2970
39 TI'unpasnmdaeckuii mpecc p.02 bubnnorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmiaeBoit 05.02
JKHIKOCTHBIN HAcoC
AtMmocdepa 3emnu. [IpuanHb 09.02
CyILIECTBOBAHMS BO3IYIIHON
bub OK
41 000110uKH 3eMIIH. 3aBUCUMOCTD ubsmorexa 11
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTO JaBJICHUS OT BHICOTHI
HaJl YPOBHEM MOps
1 Bec Bo3nyxa. ATmocdepHoe 12.02 bubmuotexa [{OK
JaBJICHUC https://m.edsoo.ru/ff0a2b5a
13 N3mepenne armocdepHoro 16.02 bubnmnoreka [IOK

nasnenust. Oneit Toppuyenu

https://m.edsoo.ru/ff0a2da8




3aBUCHUMOCTH aTMOC(EPHOTO

19.02

bubnuorexa [JOK

44 aBje 0 co aJl ypoBHE
FABJICHHA OT BHICOTRL HaZl yPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopsi
Bapomerp-anepoun. AtmocdepHoe 26.02 bubnnoreka [IOK
45
JIABJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pentenue 3agay no reme " 02.03
ATtmocdepHoe naBienue”
i 5.03
elCcTBHE KUAKOCTH U T'a3a Ha
47 for )KeHHOCHB HUX TEJIO brbamorexa HOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHast pabota 12.03
43 «OrnpeseneHue BHITAIKUBAIOLIEH bubnuoreka [LIOK
CHUJIbI, ICCTBYIOIIEH Ha https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTh TEJI0
16.03 Bu6mmorexa LIOK
49 [InmaBanue Ten
https://m.edsoo.ru/ff0a3a96
50 JlabopaTtopHas pabota «BrisicHeHue 19.03 bubnmnoreka [IOK
YCIJIOBHH IIJIaBaHUS TEN B )KUIKOCTH https://m.edsoo.ru/ff0a3514
51 BosmyxomnnaBanue 23.03
Pemenue 3amau no remam: 26.03
5 «IInaBanue cynos. bubmmoreka [LIOK
BosayxomiaBanue», «/laBinenue https://m.edsoo.ru/ff0a3654
TBEPJIbIX TEJ, )KUIKOCTEU U Ta30B»
KonTtponsHas pabora mo Teme 06.04
«/laBiieHME TBEPABIX TEIN, )KUIKOCTEH
53 1 Ta3oB»/Bceepoccuiickast

npoBepouHas paboTa npu
MIPOBEJICHUH C UCIOJIb30BAHUEM




KOMITBIOTEpA

09.04 Bu6mmorexa LIOK
54 Mexannueckas pabora. MOIIHOCTb
P B https://m.edsoo.ru/ff0a3fs?
JlaGopaTtopHnast pabora 13.04

55 "Onpenenenue paboThl U MOIITHOCTH
IIpY paBHOMEPHOM JIBUKEHUHU Tena"

56 [IpocTeie MexaHu3Mbl. Priyar. 16.04
PaBHOBeCuE cuit Ha ppryare

20.04 bubmuorexa [JOK
57 Poruaru B TexHuke, OBITY U IPUPO/IE.
https://m.edsoo.ru/ff0a4d78¢e

sg Jla6oparopHas pabota «BrisicHeHHE 23.04
yCIIOBUS paBHOBecHUs pblyara'

59 Pemienne 3amad mmo Teme «Y ciaoBusd 27.04 bu6mmoteka [IOK
paBHOBECHS perIYara» https://m.edsoo.ru/ff0a48a6

60 Koa¢pdunment nonesnoro neiicrpus 30.04 bubnnorexa [IOK
MEXaHU3Ma https://m.edsoo.ru/ff0a3f82

61 JlabopaTtopHas padota «3mepenue 04.05
KIT] HaKJIOHHOM MJIOCKOCTH»

& Pemrenne 3amau mo reme "Pabora, 07.05 bu6mmoteka [IOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
Mexanuueckas YJHeprusl. 11.05

63 Kunernaeckas 1 moTeHIMaIbLHAs bubmorexa HOK

B https://m.edsoo.ru/ff0a4252
SHEPTHUs

64 3aK0H COXpaHECHUSI MEXaHUIECKOM 14.05 bubnmnoreka [IOK
SHEPruun https://m.edsoo.ru/ff0a4360

65 KonTponpHas pabora mo Teme 18.05
«PaboTa 1 MOILITHOCTb. DHEPTUS

66 PesepBHelIit ypok. PaboTa ¢ TekcTamu 21.05 bubnmnoreka [IOK




o TeMme "Mexanndeckoe ABMKeHue"

https://m.edsoo.ru/ff0adeec6

PesepBHeIiil ypok. Pabota ¢ TekcTamu

25.05

67 o Teme "JlaBieHue TBEPABIX TN 1 bubmorexa LHOK
N " PA ’ https://m.edsoo.ru/ff0a4ffe
KHUJIKOCTEHU U I'a30B
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MNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

7 KJIACC
Kon Kon
pasiena  demeHTa IIpoBepsieMble 3J1eMEHTHI COIEPKAHUSA
®U3UKA U EE POJIb B [TIO3HAHWU OKPYXKAIOIIETO MUPA
L1 ®dusnka — Hayka o npupoze. SABnenus npupoasl. U3NUecKue SIBICHUS: MeXa-
' HUYECKHE, TEIJIOBbIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
Lo Odusndeckne BenmuuHMHBL. M3Mmepenue Qu3nueckux BenwuuH. Dusndeckue
' npubopsl. [lorpenHocTs n3MepeHnidt. MexayHapoHas CUCTeMa eAMHUIL
EcrecTBeHHOHAYYHBI METOJ| MTO3HAHUS: HAONIONEHNE, TOCTAHOBKA HAYYIHOTO
1.3 BOMPOCA, BBIIBUKEHHUE TUIOTE3, IKCIEPUMEHT IO MPOBEPKE THIIOTE3, 00BsC-
HEHHE Ha0I0AaeMOTO SIBJICHUS
| 1.4 Onucanue GU3NUECKUX IBICHUHA ¢ TIOMOIIBIO MOJIenei
[IpakTuyeckue paboTHI:
N3mepenne paccTossHUN.
15 N3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tela.
OmnperneneHne pa3MepoB MaJIbIX TeEIl.
N3mepenne temmeparypbl IpHU MOMOILIK KUAKOCTHOTO TEPMOMETPA U JAaTUrKa
TEeMIIepaTypsl
IMEPBOHAYAJIbHBIE CBEJJEHMA O CTPOEHNU BEILIECTBA
51 CrtpoeHue BemecTBa: aTOMBI U MOJIEKYJIBI, UX pa3Mepsl. OMBITH, JOKa3bIBAIO-
' e JUCKPETHOE CTPOCHHUE BEIECTBA
59 JBmxenue yactul BemecTBa. CBsI3b CKOPOCTH JIBMIXKEHHUSI YACTHI] C TemIlepa-
' Typoit. BpoyHOBCKOE NMBIKEHHE, MU QYU
2.3 B3anMopeiicTBre yacTHIl BeIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHKE
ArperatHele COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, XKUIKOCTEH U TBEPIBIX
2.4 (kpucTaTMUecKnX) Tell. B3auMoCBs3h MEXKIy CBOMCTBAMHU BEIIESCTB B Pa3HBIX
2 arperaTHbIX COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 OCOOCHHOCTH arperaTHbIX COCTOSTHHIA BOJIbI
[IpakTuaeckue paboOTHI:
OreHka uamMeTpa aToMa METOIOM PsIOB (C HCIONIb30BaHUEM (oTorpaduii).
2.6
OnbIThI 110 HAOIIOACHUIO TEIIOBOTO PACIIMPEHUS T'a30B.
OnbIThI 110 OOHAPY)KEHUIO ASHCTBUS CHJI MOJIEKYJIIPHOTO PUTSHKEHUS
3 JIBDKEHUE U B3BAMMOJIEVICTBUE TEJI
3.1 MexaHnndeckoe IBUXKeHHEe. PABHOMEpHOE N HEpaBHOMEPHOE JIBUKECHHE




Kon Kon
pasiera  jemeHTa IIpoBepsieMble 3J1eMeHTbI COleP:KAHUSA
12 CxopocTtb. CpenHsst CKOpOCTh MPY HEPAaBHOMEPHOM JABMKeHUH. Pacuér mytu u
. BpEMEHHU JBIKEHUS
33 SIBnenue nHeprun. 3aKoH WHEPIMH. B3anmonelcTBre Ten Kak MpUYWHA U3Me-
. HEHUs CKOPOCTH JBM)KEHHUS Tell. Macca Kak Mepa HHEPTHOCTH TeJia
34 [InotHOCTh BemecTBa. CBA3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE
' 00béMa BellecTBa
35 Cuna xak XxapakTepHCTHKa B3aUMOJCHCTBUS TEl
3.6 Cuna ynpyroctu u 3akoH ['yka. I3mepenne cuiibl ¢ TOMOIIBIO THHAMOMETPA
3.7 SIBneHue TAroTeHus u cuia TsbkecTd. Cuila TSHKECTH Ha IpYyTux IulaHeTax. Bec
' tena. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbXKEHHUA U TPeHUE MOKOos. TpeHue B MPUPOJIE U TeX-
' HUKE
39 CrnoxxeHne cvil, HallpaBJICHHBIX 110 OJTHOW MpsiMoil. PaBHOeicTBYOIIIasT CHIT
[IpakTryeckue paboTHI:
OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBWKEHHUS (IIapuKa B IKHUIKOCTH,
MOJIENTH JJIEKTPHICCKOTO aBTOMOOWMIS M Tak nanee). OmpenencHue cpegHen
3.10 CKOpPOCTH CKOJIBXKCHMUSI Opycka WA mapuka o HaKJIOHHOM
mwiockoctu. Onpenenenue IUIOTHOCTH TBEPIOTO tena. OnbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSXKEHUs (nedopMmaliuu) MpyKUHBI OT
MIPWIOKEHHON CHIIBL. OTBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHUS
CKOJIbXKEHMS OT Beca Tejla U XapaKkTepa CONPUKACAIOIINXCs TIOBEPXHOCTEH
311 dusnyeckue sIBJICHUS B IPUPOJIE: IPUMEPHI IBIKEHHUS C PAa3IMYHBIMU CKOPOCTAMHU
. B JKUBOM U HEXXUBOW IIPUPOAE, NEUCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHU4eckue yCTpoNCTBA: AMHAMOMETD, TOAIIAITHUKA
JIABJIEHME TBEP/IbIX TEJI, )KUJIKOCTEHN U TA30B
4.1 Hasnenune TBEpAOro Tena. CriocoObl yMEHBIICHUS W YBEIUYCHUS JaBICHUS
4.2 JaBnenue raza. 3aBUCUMOCTb JaBJICHUS Ta3a 0T 00bEMa, TeMIIEpPaTyphl
43 [lepenaua naBneHus TBEPABIMU TEIAMHU, KHUIKOCTIMU U razaMu. 3akoH [lackais.
' [THeBMaTHUECKME MALITHBI
4 3aBUCUMOCTD JaBJICHUS KUAKOCTU OT TIyOUHBI. [ mapocTaTHueckuil mapaokc.
' Coobmatomuecs cocynbl. [ mapaBmudeckne MexaHU3Mbl
4 Atmocdepa 3emim u atMocepHoe HaBieHUE. [IpUYUHEI CYIIECTBOBAHUS BO3-
4.5 nymHol o6onoukn 3emnu. OnbiT Toppudemn. 3aBUCHMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJl YPOBHEM MODS
16 Nsmepenne atmocdepHoro aaBneHwus. [IpuOopsl uist H3MEpEeHHs aTMOC(HEPHOTO
' JaBJICHUS
47 JeficTBrE >KMJIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BrITanmkuparomast
' (apxumenoBa) cuia. 3akoH Apxumena
4.8 IInaBanue Ten. BosnyxonnaBanue




Kon Kon
pasiera  jemeHTa IIpoBepsieMble 3J1eMeHTHI COAEPKAHUSA
[IpakTudeckue pabOTHL:
HccnenoBanue 3aBUCHMMOCTH Beca Tela B BOAE OT 00bEMa MHOrpyXKEHHOMN
B JKUJKOCTh 4acTu Tena. OnpepeneHne BHITATKUBAIOIIEH CHIIbI, TEHCTBYIOICH
Ha  Telo, TOrpyx€HHOe B  KHIKOCTb. [I[poBepka  HE3aBUCHUMOCTH
4.9 BBITAIKMBAIONIEH CHJIBI, ACUCTBYIONIEH Ha TENO B XKHUIKOCTH, OT MacChl
Tesa. OnbIThL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTh BBITAJIKUBAIOIICH CUJIBI, JeiCT-
BYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIAKOCTH YaCTH TEJa
U OT IUIOTHOCTH  XuAKOocTU. KOHCTpyHpoBaHHe — apeoMmerpa WM
KOHCTPYHUPOBAHHUE JIOJIKH U OTpe/ieNieHUe €€ Tpy30I0IbEMHOCTH
410 dusnydeckre ABJICHUA B IPUPO/JIE: BIMSIHUE aTMOC(HEPHOro IaBJICHUS Ha )KMBON
' OpTaHW3M, TIaBaHUE PBIO
TexHHUecKkHue YCTPONHCTBA: COOOIIAIOIIUECS COCYABI, YCTPOHCTBO BOJOIPOBOAA,
4.11 THIPABIMICCKHIA Mpecc, MaHOMETp, 0apoOMeTp, BRICOTOMEP, TIOPITHEBOW HACOC,
apeoMeTp
PABOTA, MOIIHOCTbD, SHEPT U
5.1 Mexanuyeckas padoTta
5.2 MexaHnnueckast MOIITHOCTh
53 [IpocTbie MeXaHU3MBI: phIYar, OJIOK, HAKJIOHHAS IDIOCKOCTh. [IpaBHio paBHO-
) BECHUA pbluara
54 [IpumeHeHne mpaBuiia paBHOBECHS phIyara K OJIOKy
55 «3010TOC TIpaBMIIO» MeXaHUKH. Koadduiment mone3Horo eicTBUS MEXaHU3-
) MOB. HpOCTI)Ie MECXaHHU3MbI B 6I)ITy U TCXHUKE
5.6 [ToTeHnmanbHast SHEPTUH Tela, TOHATOTO Hall 3eMIIEH
5.7 Kunertnaeckast sneprus
5 5 8 Ilonnass MexaHuYecKas OHEPIus-l. 3aKOH HM3MEHEHHUS H COXpaHCHUA MEXa-
' HUYECKOH dHEPruu
[IpakTudeckue paboOTHL:
Omnpenenenne pabOTHl CHIBI TPEHHUS NPH PAaBHOMEPHOM BIDKCHHH Tela 10
59 TOPU30OHTANBHOM  MoOBepxXHOCTH. MccrnenoBaHue  yciloBHH — paBHOBECHS
priuara. M3mepenne  KIIJI  HaknoHHoi — mimockocTtd. M3yuenue — 3akoHa
COXPaHEHUs] MEXaHUYECKOU SHEPTUU
5.10 ®dusnyecKue sBJICHUS B IPUPOJIE: PhIUATH B TEJIE YEIOBEKa
511 TexHUYeCKHE YCTPOWCTBA: pbIYar, MOJBMXKHBIA W HEMOJIBWKHBIN OJIOKH, Ha-

KJIOHHas IJIOCKOCTD, IPOCTHIC MEXAHU3MEI B 6LITy




IMPOBEPAEMBIE HA OI'S IO ®U3UKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIETO OBPA3OBAHUS

Koxa
NpoBepPsIeMoOro
TpedoBaHUs

IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHNSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111eT0
oOpa3zoBanus Ha ocHoBe PI'OC
[lonumanne ponu GU3MKM B HAyYHOH KapTHHE MHUpa; COPMHPOBAHHOCTH 0A30BBIX IPe-

CTaBJICHUII O 3aKOHOMEPHON CBSI3M U MO3HABAEMOCTH SIBJICHHH TPHUPOMABI, O POJH
IKCIEPUMEHTA B (PH3HKE, O CUCTEMOOOPA3YIOIICH POITH (PU3UKH B PA3BUTHH €CTECTBEHHBIX
HAYK, TEXHUKH U TEXHOJIOTHIA, 00 3BOJIIOIUH (PU3MUYCCKUX 3HAHUN U MX POJU B IEIOCTHOM
€CTeCTBCHHOHAYYHOW KapTHHE MHpa, O BKJIAAE POCCHHCKUX W 3apyOekKHBIX yUEHBIX-
(hM3UKOB B pa3BUTHE HAyKH, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MUPA, Pa3BUTHE TEX-

HUKH U TEXHOJOTHHI

3HaHUs 0 BUAAX Marepuu (BEIIECTBO U IMOJIE), O ABIKEHUH KakK crocobe CyIIeCTBOBaHUS
MaTepud, 00 aTOMHO-MOJIEKYJISIPHOU TEOPUH CTPOCHHSI BEIIECTBA, O (PU3NIECKON CYIIHOCTH
SIBIIEHUH TIPUPOABI (MEXaHMUECKUX, TETUIOBBIX, DIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE
pa3iauyaTh SBJIEHHUA 10 ONMCAHMIO MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOe (U3UYECKOe SBIIEHHE;, YMEHHE pPAaCIO3HABaTh IMPOSBICHUE
M3yYCHHBIX (DU3MYECKUX SIBICHUN B OKPYXXAIOIIEM MHpPE, BBIACISS HX CYIICCTBEHHEIC

CBO¥CcTBa (IPU3HAKH )

Bnagenne ocHOBaMHM MOHATUHHOIO arnmapara W CHMBOJIMYCCKOI'O s3bIKa CI)I/ISI/IKI/I u
HCIIOJIB30BAHUEC UX I PCIICHUA y‘le6HBIX 3aa4; YMCHHUEC XapaKTCpHU30BaTh CBONCTBa TCI,

q)I/I3I/I‘l€CKI/Ie SABJICHUS U IPOLIECChI, UCIIOJIb3Y 1 q)yHJIaMCHTaHI)HLIe 1 SMIIUPUICCKUEC 3aKOHbL

YMeHHne OIMCHIBATh N3YyYCHHBIC CBOICTBAa TENl U (1)I/I3I/IIIGCKI/IC SABJICHUSA, HCIIOJIb3Y

(hu3HUecKue BETUINHBI

Bnanenne ocHOBaMM METOJOB HAyYHOTO TIO3HAHMA C YUYETOM COONIOJCHUS TPAaBHII

Oe3omacHOro Tpya: HabIroAeHNUE PU3UUECKUX SBICHUA:

YMEHHE CaMOCTOSITENBHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M3 JAaHHOTO Habopa
000pyHOBaHHUS IT0 MHCTPYKIIMH, OITUCHIBATE XOJI OIBITA U 3AIACHIBATH €T0 Pe3yIbTATHI, (hop-

MYJIMPOBATh BbIBO/IbI;

MPOBE/ICHNE NPSAMBIX 1 KOCBEHHBIX N3MEPEHUH (PU3NUECKNX BEINYMH: YMEHHE IUNIAaHWPOBATh
HU3MEPEHHS, CaMOCTOSITENBHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY IO MHCTPYKIINH,
BBIUMCIISITE 3HAYEHHE BEIMYMHBl W aHAJIM3MPOBATh IOMYYEHHBIE PE3yIbTaThl C y4ETOM

3aJaHHOW HOTPELTHOCTH PEe3yIbTaTOB H3MEPCHUI;

MPOBENICHHE HECIOKHBIX YKCIEPUMEHTAIBHBIX UCCICIOBAHUI; CAMOCTOSITEIBHO COOUPATH
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U IIPOBOAMUTH HCCIECAOBAHUE [0 WHCTPYKLHUH, Hpel-
CTaBJIATh MOJYyYEHHbIE 3aBUCUMOCTH (PU3UUECKUX BEJIMYMH B BUAE TaOmuIl U rpadukos,

YYHUTBIBATh MOI'PECITHOCTHU, A€JIATh BBIBOABI 110 PE3YyJIbTaTaM HUCCICIOBAHUA

IToHuMaHue XapaKTEPHBIX CBOWCTB (U3WMUECKUX Mojeield (MarepuajabHas TOdYKa,
a0CONIOTHO TBEPJOE TEJIO, MOJCIM CTPOCHHUS Ta30B, JKUAKOCTEH U TBEPABIX Ted,
TUTaHeTapHas MOJIENIb aTOMa, HyKJIOHHAsi MOZIeNIb aTOMHOTO siIpa) U YMEHHE MPUMEHATh UX

JUTst 00BsICHEHHUS (PU3UYESCKHUX TPOIIECCOB




Kon
NpoBepPsIeMoOro
TpedoBaHus

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHMNSI OCHOBHOI 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBanusi Ha ocHoBe ®I'OC
YMeHne oOBICHATH (bmnqecm/le MMponeccohl U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC

CUTyallMil NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, B YaCTHOCTHU, BBISBJIATH NPUUYUHHO-
CJIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHUE C OTIOPOI Ha U3Y4YEeHHBIE CBOMCTBA (PU3NUECKHUX

SBTICHNH, (PU3NUECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITN

YMmenue pemiate pacu€THble 3amadu (Ha Oaze 2 — 3 ypaBHEHHWH), UCIONB3Ys 3aKOHBI U
(hopMyIBl, CBS3BIBArOIINE (DM3MUECKHE BEIHMYMHBI, B YACTHOCTH, 3alUCHIBATH KPaTKOE
YCIIOBUE 3a]1a4H, BBISABJISITH HEJAOCTAIOIINE TAHHBIC, BEIOUPATh 3aKOHBI U POPMYITBI, HEOOXO-
OUMEBIe IUIS €€ pelIeHus, HCIIONh30BaTh CIIPABOYHBIC ITAHHBIE, IMPOBOIUTH PACUETHl H
OIICHHWBATh PEATMCTUYHOCTD TIOJYUYEHHOIO 3HAYeHHUs (PU3UYECKON BEJIWYHMHBI, YMEHHE

OTIPENENATh Pa3MEPHOCTH (PH3MICCKON BEIMINHBL, OTYICHHOU IPH PELICHNH 3a0adn

YMeHue xapakTepu30BaTh MPUHIMIBI JEHCTBUS TEXHUYECKHUX YCTPONCTB, B TOM YHCIIE
OBITOBBIX TPHUOOPOB, M MPOMBIIUICHHBIX TEXHOJOTHYECKUAX IPOIECCOB IO MX OIMCAHUIO,
UCTIONIB3YS 3HAHWS O CBOMCTBaX (DM3MUCCKHUX SIBICHHH M HEOOXOIMMBIC (DU3MUCCKHE

3aKOHOMCPHOCTH

10

YMeHre HCIONIb30BaTh 3HAHUS O (U3MUECKUX SIBJICHHAX B IOBCETHEBHOM XHM3HU MJIS
oOecrieyeHus1 6€30MACHOCTH MPH OOpAIIEHHH C OBITOBBIMHM MPHOOpPAMH M TEXHUYECKUMHM
YCTpOHCTBAMH, COXPAHEHHUS 37I0POBbS U COOJIIOECHNS HOPM SKOJOTHYECKOTO ITOBEICHHS B
OKpY’Xalollleil cpejie; TOHUMaHue HEeOOXOJUMOCTH MPUMEHEHUs TOCTHKEHUH (pU3MKu U

TEXHOJIOTUHN IS PAIMOHATFHOTO MPUPOIOTIONH30BAHUS

11

OnbIT oucka, Npeodpa3oBaHus U MPEACTABICHUS HH(POPMAINH (PU3UUECKOTO COACPKaHUS
C MCTOJIB30BaHHEM HWH(OPMAITIOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH; YMEHHE OIICHUBATH
JIOCTOBEPHOCTH MOJYYEHHOM HH(OPMAIK HAa OCHOBE UMEIOIINXCS 3HAHUH U TOTIOTHUTEIIb-
HBIX HMCTOYHHKOB; YMEHHE HCIIOIHb30BATH MPH BBIOJIHEHWN YYEOHBIX 3aJaHWH HaydHO-
HOMYJISIPHYIO JIUTEPATYPY (U3HUECKOTO COAEPXKAHUS, CIHPABOYHBIC MAaTEPUAIIb, PECYpPCHI
cetd MHTepHeT; BnajieHne 0a30BBIMH HaBBIKAMH MPe0Opa3oBaHUs WHPOPMAIMH U3 OHOI
3HAKOBOW CHCTEMBI B APYTylO; YMEHHE CO31aBaTbh COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE

COOOIIEeHNS Ha OCHOBE WH(OPMAITMH U3 HECKOIBKUX NCTOYHHKOB

HNEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMBIX HA OI'3 10O ®U3UKE

Kon

1 MEXAHMWYECKUE ABJIEHUA

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1.1 Mexanunueckoe asuxenue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD IBIKEHUS

PaBHOMepHOC 1 HCPABHOMCPHOC JIBHIKCHHUC. CpCI[HSISI CKOpPOCTbD. CDopMlea JJIA BBIYMCJIICHUSA cpez[Heﬁ

12 cKopocTu: v = S/t
PaBHOMEpHOE TNPSIMOMUHEHHOE IBIKEHHE. 3aBHCUMOCTh KOOPAHMHATHI Tella OT BPEMEHH B CIy4dae
PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBHKEHHS:

1.3

I'padukn 3aBHCHMOCTH OT BpPEMEHH IUISi NPOEKIHWH CKOPOCTH, MPOEKIHH IE€pPEeMEUICHHUs, IIyTH,

KOOPAMHATHI IIPU PABHOMEPHOM IPSIMOJIMHENHOM IBUKEHUH




Koxa
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HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
3aBHCHUMOCTh KOOPAWHATHI TE€JIa OT BPEMCHU B CJIy4a€ paBHOYCKOPEHHOT'O HpﬂMOJ’IHHeﬁHOI‘O JABHXKCHUA !

(DOpMYJ'ILI AJIs1 MIPOCKIUU NEpEeMEHICHHA, MNPOCKOHHU CKOPOCTU HW TMPOCKIUH YCKOPCHUA IIpU

PaBHOYCKOPEHHOM NPSMOJIMHEMHOM IBU)KEHUU!

Fpa(i)I/IKI/I 3aBUCUMOCTH OT BPEMCHU IAJIsI MPOCKIUHU YCKOPEHHSA, MNPOCKUOHUU CKOPOCTH, IMPOCKIUH

NepeMelIeHus, KOOpAUHATHI [IPY PaBHOYCKOPEHHOM IPSIMOJIMHENHOM JABMKEHUU

1.5

Cpoboanoe mageHue. opMysibl, OMUCHIBAIOIINE CBOOOJHOE TaJleHHe Tela M0 BePTUKAIU (IBUKEHUE
Tea BHU3 WM BBEPX OTHOCHTENHHO IMOBEPXHOCTH 3emin). ['padukn 3aBHCHMOCTH OT BpEMEHH UIS

MPOCKIUN YCKOPCHUS, IPOCKIIUH CKOPOCTHU U KOOPAWHATHI ITPU CBO6OI[HOM naJCHUU TeJia 110 BEPTUKAIN

1.6

CKOpOoCTh paBHOMEPHOTI'O IBUKEHUS Tella 10 OKpYyKHOCTU. HampaBieHue ckopocTu.

dopmyrna At BEIMUCICHHSI CKOPOCTHU Yepe3 Paanyc OKPYKHOCTH F IEPHOA OOpaIICHIS:

HeHTpOCTpeMI/ITCHLHOC YCKOpPCHHE. HaHpaBJ’IeHI/Ie HCHTPOCTPEMUTECIIBHOT'O YCKOPCHUA. <DopMyJ1a JJIs1

BBIYHCIICHUA YCKOPCHUA:

dopmyra, CBSI3BIBAIOIIAS [TEPHUO]] U JACTOTY OOpaIICHNUS:

1.7

Macca. ITnotHocTh BemecTBa. @opmyna 1i1st BEIUUCIEHUS TNIOTHOCTH:

1.8

Cua — BekTopHas pusndeckas penmaraa. CIIOKEHUE CUI

1.9

SIBnenue unepuuu. Ilepseiii 3akoH HeroToHa

1.10

Bropoii 3akoH HproToHa:

CoHarnpaBiIeHHOCTb BEKTOpa YCKOPEHHS TeJla U BEKTOpa CHJIbI, JeHCTBYIOIIEH Ha TEJIO

Bzanmopneiictue ten. Tperuii 3akoH HproToHa:

1.12

TpeHI/IC TMOKOs U TPCHHUC CKOJIbXKCHMUS. CDopMyna JJIs1 BBIYUCIICHUSA MOYJIsA CUJIbI TPDCHUS CKOJIBKCHUS:

1.13

Hedopmanus Tena. Ypyrue u Heynpyrue gepopmaiui. 3aKoH yrpyroi aegopmanuu (3akoH ['yka):

Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TATOTEHUS:

Cuna TsSDKEeCTH. yCKOpeHI/Ie CBO60,I[HOFO maacHus.

<I)0pMyJ1a JJIsL BBIYMCIICHUS CHUJIBI TSAXKCCTH BOJIM3U MMOBECPXHOCTH 3emmn: F = mg.

Jsmxenue mnanet Bokpyr Comnna. [lepBast kocmuueckast ckopocts. HeBecomMocTh 1 ieperpy3ku

1.15

Wmmynec Tena — BeKTOpHAs pru3ndeckas BeIHInHA.

I/IMHy.]'II)C cucteMsbl Tell. I3MeHneHue HUMITYJIbCA. I/IMHy.]'ILC CHJIbI

1.16

3aKOH COXpaHEHUs UMITyJIbCca JUIsl 3AMKHYTOM CUCTEMBI Tell:

PeaxtuBHoOe nBImKeHmE

MexaHuueckas pa60Ta. (I)opMyna JJI BBIYMCIICHUSA pa60T51 CHUJIbI:

MexaHu4deckass MOUTHOCTb:




Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
Kunernueckas u MOTCHIHAJIbHAA SHCPIUs. dDOpMyna JUIS1 BBIYUCIICHU S KUHETHYCCKOMN OHEPrun:

TeopeMa 0 KUHETHYECKOMN OHCPTHUU. (DopMyna JIISI BBIYUCISHMS TTIOTEHITMATbHOM OHEPIruu TElia,

1.18
MOJHSTOTO
Haj 3emuéit:
MexaHnueckas SHEpIrus:
19 3aKkoH COXpaHEeHHs MexaHu4ecKoi sHeprun. dopmyra s 3aKOHA COXPAHEHHSI MEXaHUYECKOU

SHEpTUH B OTCYTCTBUE CUI TpeHUs: E = const.

HpeBpameHI/Ie MeXaHUYeCKOMn OHCPIruu NNpu HAJINYUU CUJIbI TPCHUL.

[IpocTeie MexaHU3MBI. «30JI0TOE TIPABUIIO» MEXaHUKH.
Prruar. Moment cuibl: M - Fl.

1.20 [ Ycnosue paBHOBecus prruara:

[TonBrxHBIN 1 HeNOABWKHBIA 0J10KU. KITJ] pocThIX MEXaHU3MOB,

HaBnenue TBEpOTO TENA.

@dopmyia AJ1s BEIUUCIIEHUS JaBIEHUs TBEPAOIO Tea:

1.21 | [laBneHue raza. ATMocdepHOE TaBIICHHE.

lunpocTratnyeckoe naBaeHUE BHYTPU KUIKOCTH.

@dopmyia AJ1s1 BEIYUCIEHNs JaBIEHUSA BHYTPU XKUJIKOCTH:

1.22 | 3akon ITackans. ['ugpaBnuueckuit npecc

3aKkoH ApXI/IMeZ[a. d)opMyJIa JJIsT OIIPEACIICHUA BBITAJIKUBAIOLIECH CHJIbI, HeﬁCTBYIOIHCﬁ Ha TCIo,

123 TIOTPYKEHHOE B JKUIKOCTD WJIU I'a3:

Ycnosue miaBanus tena. [lnaBanue CyIOB M BO3AYXOIIJIABAHUEC

124 Mexanndecknue KojeOaHus. AMIUIMTYAa, NEPHOA M YacToTa Konebanuil. @opmyna, CBSI3BIBAIOIIAS
YacTOTy U NEpHOJ KOJTeOaHHIA:

1.25 | MaremaTuueckuii ¥ IPY>KUHHBIA MasTHUKH. [IpeBpaiiieHre SHEPTHH MPH KOJIeOATEITbHOM JIBHKCHUN

1.26 | 3aryxaromme konebanus. BeinyxneHHbie koneOaHus. PezoHanc

MexaHU4eCKHE BOJIHBI. HpOI[O.]'II)HI)IC 1 TNOMNEPCYHBIC BOJIHBI. ):[J'H/IHa BOJIHBI U CKOPOCTH PpacripocCT-

1.27

paHEHUs. BOJIHBL:

3Byk. 'poMKocTh 1 BBIcOTa 3ByKa. OTpakeHHe 3BYKOBOH BOJNHEI HA TPaHUIE IBYX cpel. MHbpa3Byk u
128 YABTPa3BYK

Ipaxmuueckue pabomvi

1.29




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
W3mepenne cpenHeil IUIOTHOCTH BEIleCTBa; apXUMEI0BOH CHIIBL; )KECTKOCTH IPYKUHBL;, KO PHIEeHTa

TPEHUS CKOJIBKEHUS; paOOTHI CHIIBI TPEHUS, CHIIBI YIPYTOCTH; CPEIHEH CKOPOCTH IBIKEHHUS OpycKa 1o
HAKJIOHHOM TUIOCKOCTH; YCKOpeHHA Opycka MpH ABMKEHHUM MO HAKIOHHOM TUIOCKOCTH; YacTOTHI U
nepuoga KojieOaHWH MaTeMaTHYECKOTO MAasTHHKA; YacTOTHl W Ieproja KoJeOaHWH NPYKHUHHOTO
MasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOIIEro Ha phlyar; paboThl CUIIbI YIPYTOCTH IPU MOABEME Ipy3a €
MOMOIIBIO HEMOJBMXKHOTO 0JIoKa; paboThl CHUJIBI YHOPYrOCTH NpU MOABEME TIpy3a C IOMOIIBIO

HOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCIMOCTH apXHUMEAOBOW CHIIBI OT 00BEMa NOTPYKEHHON YacTH Tella U OT INIOTHOCTU
YKUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAOIIEH CHUIIBI OT MAacChl T€Ja; CHUIIbI TPEHUSI CKOJBKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJIEHHUS U OT POJAa MOBEPXHOCTH; CHUJIBI YIPYrOCTH, BO3HHUKAIOIIEH B IIPYKHHE, OT
cTeneHn AedopManvy TPYKUHBL, YCKOPEHHs Opycka OT yIjla HakKJIOHAa HaIpaBILIIONICH; Iepuona
(4acToThl) KOJICOAHUW HUTSHOTO MAasTHHKA OT JAJWHBI HUTH; MEpHOAa KoJeOaHUH MpYKUHHOTO
MAasITHUKA OT MAacCHI TPpy3a U )KECTKOCTH IPYKUHBL; ICCIEI0OBAaHIE HE3aBUCHMOCTH ITeproa KoeOaHui

HUTAHOI'O MasgTHHUKA OT MacCChbl I'py3a. HpOBepKa YCJIOBUS PABHOBECH pblvara

Qusuueckue s181eHUs 8 Npupooe: TIPAMEPHI IBIKSHUS C PA3IMIHBIMA CKOPOCTSIMH B KHBOM U HE)KUBOU

npupone, JICICTBHE CHJIbI TpE€HUA B NPHUPOAC U TCXHHUKE, MNPUIMBBI U OTJIMUBBI, ABUIKXCHHUC IIJIAHCT

1.30 | ComHedHOM cHCTEMBI, pEaKTHBHOE JBH)KCHUE KHBBIX OPraHU3MOB, phIYard B TeJie YeJI0BeKa, BIUSHUC
aTMOC(EpHOTO NaBJCHUSA HAa >KUBOH OpraHW3M, IJIaBaHHE PBIO, BOCTIPHUATHE 3BYKOB XKHUBOTHBIMH,
3eMJIETPSACEHHE, CECMUYECKHE BOTHBI, IlyHAMH, 3XO
Texnuuecxue ycmpoiicmea. CIAAOMETD, TaTYHKH ITOJIOKECHUS, PACCTOSHHUS U YCKOPSHMSI, THHAMOMETD,
MOIIIUITHAKH, PAKEThI, pblUar, MOJBWKHBIM W HETOABIKHBIA OJOKH, HAKIIOHHAS TUIOCKOCTh, MPOCTHIC

1.31 | MexaHu3MBI B OBITY, COOONIAFONIUECS] COCYIBI, YCTPOHCTBO BOJOIPOBOJA, THAPABIMYCCKHI Tpecc,
MaHOMeTp, 6apoMeTp, BBICOTOMED, MOPIITHEBOH HACOC, ApEOMET, IXO0JIOT, HCIIOJIL30BaHKE YIbTPa3ByKa
B OBITY U TEXHUKE

2 TEITUJIOBBIE SIBJIEHUA

1 OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KMHETUYECKON TeOpUH CTPOEHUs BerecTBa. Mojaenu TBEPIOTO,
) YKUJIKOTO ¥ Ta3000pa3HOT0 COCTOSIHMI BenecTBa. Kpucrammyeckre u amop@HbIe Tena

25 JBmxenue dacturl BemiectBa. CBsI3b CKOPOCTH ABWXKEGHHSI YaCTHI] C TeMIleparypoid. bpoyHoBckoe
' IBIDKCHME, TU(Py3us

2.3 | CmaunBaHue ¥ KanWUISIPHBIC SBIICHUS

2.4 | TemnoBoe pacIIMpeHUE U CxKATHE

2.5 | TemnoBoe paBHOBECHE

2.6 | BHyTpenHnss sHeprus. PaboTa u Terutonepeiaya Kak CrocoObl HK3MEHEHUS! BHYTPEHHEH SHEPrUH

2.7 Buapl Tennonepenaun: TEMIONPOBOIHOCTD, KOHBEKITHS, U3ITyICHHE
HarpeBanue u oxnaxaenue Tein. KonuuecTBo TewioTel. Y ieinbHast TETI0EMKOCTb:

2.8
3aKOH COXpaHEHUs SHEPTHH B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIUIOBOTO OanlaHca:

2.9

510 Ucnapenue u konaeHcanus. VisMeHeHre BHyTpEHHEH SHEPTUU B MTPOLIECCE UCTIAPEHUS U KOHACHCALUH.

Kurnenue xxuakoctu. YaenbHas TEIUIoTa napoodpazoBanus: L = Q/m
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HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

2.11 | BnaxnocTs Bo3myxa
[InaBnenue u kpuctau3anys. MisMeHeHne BHyTpEeHHEW SHEPTUH NpH IUIABICHUH U KPUCTAITU3AIIH.
212 VY aenpHas TeIUIOTa IUIaBIECHUS:
2.13 | BuyTpennsisi 3Heprusi CropaHusi TOIUIMBA. Y IeNIbHAs TEIJIOTa CropaHus TOIUINBa: g = O/m
2.14 | Ipuanumnet padboTs! TeroBbix apuratencit. KI1/l treruioBoro neurarens
Ipaxmuueckue pabomvi
N3mepenue yaenbHOM TEIIOEMKOCTH METANINYECKOT0 LIMJIMHAPA; KOJIMYECTBA TEIUIOTHI, IOJIy4€HHOTO
BOJZIOM KOMHATHOW TeMIiepaTypbl (PMKCHPOBAHHOW MAaccChl, B KOTOPYIO OIMYIIEH HArpeThlii IWIUHAD;
215 KOJIMYECTBA TEIUIOTHI, OTIAHHOI'O HArpeThiM LIWIMHIPOM, MOCJIE OIMYCKAaHUS €ro B BOAY KOMHATHOM
TEMIIEPaTypbl;  OTHOCHTEIBHOM  BIQKHOCTH  BO3AyXa;  yIOCNBbHOM  TEIUIOTHl  IUIABJICHUA
npaa. MccnenoBanue M3MEHSHUS TEMITEPATy Pl BOIBI IPU PA3IMYHBIX YCIOBUAX; SIBICHUS TETDIOOOMEHA
NP CMEIIMBAHUU XOJIOJHON 1 ropsiueld BOJBI; IIpoliecca UCTIapeHHsI
Qusuueckue sa61eHUs 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KAWULIPHBIE SBICHHUS B MPUPOIE,
2.16 | xpucramnsl B mpupone, uanydeHue ConHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpHU3bl; 00pa3oBaHHE
pOcChl, TyMaHa, UHesl, CHera
Texuuueckue ycmpoticmea: KalvuUIsphl, IPUMEPbl UCTIONB30BaHUs KPUCTAIIIOB, KHIKOCTHBIH TEpPMO-
2.17 | metp, maTyuK TeMIeparypsl, TEPMOC, CUCTEMA OTOILUIEHHUS JJOMOB, TUTPOMETPBI, IICUXPOMETp, apoBast
TypOWHa, ABUTATEIIb BHYTPEHHETO CTOPAHHS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 | Onexrpuzanus Ten. [[Ba BUIa AIEKTPUUECKUX 3apsa0B
3.2 | B3zaumogeiicTBue 3apsokeHHBIX Ten. 3akoH Kymona
3.3 | 3aK0H COXpaHEHUS NEKTPUIECKOTO 3apsaa
34 Onextpudeckoe mnoisie. HanpsE€HHOCTH anekTpuueckoro mnois. IIpuHOUN Cynmeprno3uuuu 3JIeKT-
' pHUYECKHX MoJieH (Ha Ka4YeCTBEHHOM yYPOBHE)
Y Hocutenu snextpuyeckux 3apsiaoB. JlelicTBHE 3JIEKTPUUYECKOrO TMOJIS Ha AJIEKTPUYECKHE 3apsifibl.
) [IpoBoHUKY U UATEKTPUKU
ITocTosiHHbIN 21ekTpUdeckuii Tok. JlelcTBus anekTpudeckoro Toka. Cuia Toka. HanpspkeHue.
3.6
I=q/t , U=A/q
DNEeKTpUIECKOe CONMPOTHUBIICHHE. Y ICITBHOE IJICKTPUIECKOE CONIPOTHUBIICHHE:
3.7
R = pl/S
3.8 3axon Oma [t yuacTka anekTpudeckoi uenu: I = U/R
[TocnenoBaTenbHOE COEAMHEHUE IPOBOAHUKOB!
3.9 | IlapannensHOE COEIMHEHNE TPOBOJHMUKOB PABHOTO COMPOTHUBIICHHUSI:
CMelIaHHble COeJUHEHUS IPOBOJHUKOB
3.10 | Pabora u MomHOCTb AnekTpuyeckoro Toka. A = Ult, P = Ul
3.11 | 3akon Jxoymns — Jlenma:
3.12 | OmbIT DpcTena. MarHuTHOE 1oJIe MPsIMOTO MPOBOAHUKA C TOKOM. JIMHUM MarHUTHON HHAYKUIUU
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3.13

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
MarsuTHoO€ 1moJie TOCTOSHHOrO MaruuTa. B3aumoaelicTBre MOCTOSSHHBIX MAarHUTOB

3.14

I[eﬁCTBHe MAar"uuTHOTIO IOJIA Ha IMPOBOJAHUK C TOKOM

3.15

Omprtet @apanes. SAABneHue snexkTpoMarHuTHON HHAYKIMK. [Ipasuno Jlenma

3.16

Ipaxmuueckue pabomoi

I/ISMepeHI/Ie QJICKTPUYICCKOTO COIIPOTHUBJIICHUA PE3UCTOPA; MOIIHOCTU JDJICKTPUUCCKOI'O TOKA, pa6OTLI

QJICKTPUYICCKOI'0 TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, BOBHHUKAKOMIECTO B MPOBOIHUKE (peSHCTOpBI, J'[aMHO'—IKa), oT
HaIIpsHKCHUA Ha KOHOAX IIPOBOJHHKA, 3aBUCUMOCTH COIIPOTUBJICHUA OT JJIMHBI IIPOBOAHHMKA, IIOIIAIN

€ro nonepeyHoOro CCUCHUA U yACJIbHOTO COIPOTUBJICHUA.

[IpoBepka mnpaBmia Ui DJIEKTPUUECKOTO HAIPSDKEHUS MPU  MOCIENOBAaTENbHOM COEIMHEHHU
MIPOBOIHUKOB; MPaBUJIA JJIsI CUITBI DJIEKTPUUYECKOTO TOKA MPH MapauIeIbHOM COSTUHEHUN MPOBOAHUKOB

(pe3ucTOphI U IAMIIOYKA)

3.17

Qusuueckue AGNeHUs 6 npupode: SIEKTPUUECKUE SBICHUA B aTMocdepe, HJIEKTPUYECTBO >KUBBIX
OPTaHM3MOB, MATHUTHOE TI0JIEe 3eMJIH, Apeii MOI0COB, PO MATHUTHOTO TIOJIS JJIS )KU3HU Ha 3eMIe,

TOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: 3IEKTPOCKOII, aMIIEpPMETP, BOJIBTMETP, PEOCTaT, CYETIUK DIEKTPUIECKOH
SHEPTUH, 3JICKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTelbHBIE ANIEKTPONPHOOPH  (TIPUMEPHI),
JNEKTPUIECKUE MPEAOXPAHNUTENHN, SIEKTPOMArHHUT, 3JIEKTPOJBHIATENb IIOCTOSHHOTO TOKa, TEHEPATOp

IIOCTOSAHHOT'O TOKa

3.19

3HCKTpOMaFHI/ITHLIe Bouusbl. [Ilkama QJICKTPOMAarHUTHBIX BOJIH

3.20

JlyueBas mozensb cBeta. [IpsMonuHetHOE pacipocTpaHEHUE CBETa

3.21

3aKkoH oTpakeHus cBeta. [lockoe 3epkaio

322

Ipenomienue cBeTa. 3aKOH NPEIOMIICHHUS CBETA

3.23

Hucnepcus cera

3.24

JIunza. Xon nydeit B tuH3e. oKycHOE paccTosiHUE JIMH3bL. OnTHueckas cuia JuH3el: D = 1/F

3.25

I'ma3 xak ontudeckas cucrema. OnTHYECKHE MPUOOPEI

3.26

Ipaxmuueckue pabomoi

WzmepeHne onTUYECKON CHIIBI COOMPAFOIICH JTHH3EL, (POKYCHOTO PACCTOSHUS COOMPAOMICH JTHH3HI (IO
CBOMCTBY PaBEHCTBa pa3MEpOB MpeaMeTa M H300pakeHUs, KOTJa MpEeIMET PaCIOoNoKEeH B JIBOMHOM

(dhokyce), MoKa3aTels MPEIOMIICHHUS CTEKIa.

HccnenoBanne cBoWicTBa M300paXKEHHSI, MTOTYYSHHOTO C TIOMOIIBI0 COOMPAIONICH JTHMH3BI; W3MECHEHUS
(hOKYCHOTO PACCTOSHHUS IBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH YTJIa MPEJIOMIICHHS CBETOBOTO JIyda OT

yriia naaC€HuA Ha rpaHruIE «BO3AYX — CTEKIIO»

3.27

Dusuueckue s61eHUs 8 npupode: 3aTMCHU COJ'IHIIa u .HYHBI, OBC€TAa TCJI, OIITUYCCKUC SBJICHUS B aT-

Mocdepe (uBeT HEOa, pedpakius, paayra, MEPax)

3.28

Texnuueckue ycmpozicmea: OYKH, IMEPHUCKOII, ¢0T0annapaT, OIITUYCCKHUEC CBCTOBO/AbI

KBAHTOBBLIE ABJIEHUA

4.1

PagnoaktuBHOCTE. Anb(a-, OeTa-, raMmma-u3nydeHus. Peakuuu anbda-u 6era-pacnana
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HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

4.2 | Omsiter Pesepdopna mo paccesuuto anbga-gactuil. [ImaneTapHas Moaeib aTomMa

4.3 | Cocras aTomMHOrO 1pa. M3oTomnsl

4.4 [Tepuon momypacmanga aTOMHBIX SIAED

4.5 | SnepHsie peakiyu. 3aKOHBI COXPAHEHHUS 3aPSITOBOI0 M MACCOBOTO YHCEI
Quzuueckue A6IeHUS 8 NPUpode: SCTCCTBEHHBIN paMOaKTUBHBIA (DOH, KOCMHUYECKUE JIy4H, PaJHO-

4.6 | akTHBHOE W3TyYCHHE MPUPOJHBIX MHHEPAJIOB, NEHCTBHE PATUOAKTHBHBIX U3JIYUYCHHH HA OPraHU3M
yeJIoBeKa

47 Texnuuecxue ycmpoticmea: CUEKTPOCKOI, MHIUBUAYAIbHBIA J03UMETp, Kamepa BuibcoHa, simepHas

SHEpreTUKa

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

1. YueObHuku
v' Tlepoimkuna A.B. @usuka. 7 knacc: yueouuk /A.B.Ilepoimkun. — 3-¢
u3a., nomn. — M. JIpoda, 2023
v' Tlepoimkun A.B. @usuka. 8 kinacc: yueouuk /A.B.Ilepoimkun. — 3-¢
u3a., non. — M. IIpoda, 2023
v’ Tleppimkun A.B. ®usuka. 9 kmacc: yuebuuk /A.B.IlepbimkuH,
E.M.I'ytauk. — 5-¢ u3a., crepeorurt. — M. JIpoda, 2023.
2. COopHUKH 3a1a4
v Jlykammk B.M. COopuuk 3amau mo ¢usmke it 7-9 KiIaccoB
obueoOpa3zoBarenbHbx yupexxaenuit / B.W.Jlykamuk, E.B.MBanoBa. —
20-e m3a. — M.: [IpocBemenne, OAO «Mock. Yue6.», 2021.
v’ Tlepoiukun A.B. COopuuk 3amau mo ¢usuke s 7-9 KiIaccoB
oO1eoOpa3oBarenbHbIX yupexaenuid / A.B.Ilepbimkun — 16-e uza. — M.:
Ok3amen, 2023.

METOANYECKHUE MATEPHUAJIBI IJI11 YUUTEJIA

1. Iepobimkun A.B. ®usuka. 7 knace: yueonuk /A.B.Ileppikun. — 3-e usm.,
nom. — M.JIpoda, 2023

2. [epoimkun A.B. ®usuka. 8 knace: yueonuk /A.B.Ileppikun. — 3-e usm.,
non. — M. [Ipoda, 2023

3. lleppimkun  A.B. ®usuka. 9 xknacc: yueOnuk /A.B.Ileppimkum,
E.M.I'ytauk. — 5-¢ u3z., crepeotun. — M.JIpoda, 2023.

4. Jlykammk B.M. CoOopauk 3amauy mno Qusuke mania  7-9 Kiaccos
obmeobpaszoBarenbHbIX yupexaenuii / B.W. Jlykamuk, E.B.BanoBa. — 38-
e uzn. — M.: IIpocsenienue,2023.




5. Hepoimkun  A.B. COopuuk 3amau no ¢usuke a1 7-9 KiaccoB
oOmieoOpa3zoBarenbHbIX yupexaenuit / A.B.Ilepsimkun — 16-e uza. — M.:
Ox3amen, 2023.

6. Mapon A.E. ®uzuka. 7 kmacc: ydeOHO-mertoanueckoe mocobue/ A.E.
Mapon.- M.: Jlpoda, 2021

7. Mapon A.E. ®uszuka. 8 xiacc: yuebHo-meToguueckoe nmocodue/ A.E.

Mapon.- M.: JIpoda, 2023

8. Mapon A.E. ®usuka. 9 knacc: yueOHo-mMeroanyeckoe nocobdue/ A.E.
Mapon.- M.: Jlpoda, 2023



9. I'pomuena O. . KoHTposibHBIE U CaMOCTOATENbHBIE pabOTHI IO (pU3UKe
7 knacc: k yueOnuky A.B. [lepreimkuna «®usuka 7 kiace» - M.:Dk3ameH,
2021.

10. I'pomueBa O. M. KoHTpoJibHBIE U CaMOCTOSITENIbHBIE PAOOTHI MO
busuke 8 kiacc: k yueOHuky A.B. Ilepwimkuna «®usuka 8 kmacey -
M.:Ok3ameHn, 2021.

1. I'pomueBa O. M. KoHTpoJibHBIE U CaMOCTOSITENIbHBIE PAOOTHI MO

¢usuke 9 kiacc: k yueOnuky A.B. Ileppimkuna «Pusuka 9 kmacce» -
M.:Dx3amen, 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HMHTEPHET

1. Caiit @enepanbHOTO MHCTUTYTA EAArOTUYECKUX U3MepeHuid http://fipi.ru

2.
3.

4.
5.

7.

8.

9.

OO6pa3zoBaTtenbHBIN OPTA JJIs1 HOATOTOBKH K dK3aMeHaM https://sdamgia.ru
['opoackoit  oOpa3oBarelbHBIM  TPOEKT  «Ypok B MockBe». -
https://mosmetod.ru/centr/proekty/urok-v-moskve.html

bu6moreka I{OK https://m.edsoo.ru
«Meroanueckoe mpoCTpaHCTBO» caiTa ['OpoICcCKOro METOAMYECKOTO IIEHTPA

JlenaptameHTa o0pazoBaHUs ropojaa
MockBebl. https://mosmetod.ru/metodicheskoe-prostranstvo
BuprtyanbHas naboparopus

https://uchebnik.mos.ru/catalogue?subject 1ds=56&types=Ilaboratories,web a

Ypoxk B My3ee https://mosmetod.ru/metodicheskoe-prostranstvo/uchebni-den-
v-muzee.html

YHuBepcurerckue cyo0oTsI https://events.educom.ru/about/17
Cy0660ThI MOCKOBCKOT0O IIKOJIbHUKA https://events.educom.ru/

10. Ypok B Texnonapke https://spo.mosmetod.ru/technopark
11. MOCKOBCKMI TOPOACKON KOHKYPC MPOEKTOB
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