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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue IporpaMMbl HallpaBJIeHO Ha (POPMUPOBAHKME €CTECTBEHHOHAYYHOM IPAMOTHOCTH y4aIlUXCsl U
OpraHu3aIUIo U3y4eHUs (U3NKU Ha JIEITETbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH IpeIMeTa
B peannzanuu TpedoBannii ®I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM Pe3yIbTaTaM
00y4YeHHsI, @ TAK)KE MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YU€OHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111er0 00pa3oBaHus.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJJMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pas3yromuii Al eCTEeCTBEHHOHAYYHBIX YIEOHBIX MPEIMETOB, TIOCKOJIBKY
¢du3nUeckre 3aKOHbI JIS)KAaT B OCHOBE IPOIIECCOB U SBJICHUHN, U3y4aeMbIX XUMHEH, ONOJIOTHel, acTpoHOMHEH
U Qusnueckoii reorpaduein. dusznka — 3TO NMpeaAMET, KOTOPHI HEe TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEJOCTaBIIsIET Hanbosee siCHbIe 00pa3iibl IPUMEHEHHS HAyYHOTO
METO/1a O3HAHUS, T.€. CII0c00a MOTY4YeHUs TOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonern, ¢pusuka — 310
IIpeIMET, KOTOPBII HapsAdy C IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JKEH J1aTh IIKOJIbHUKAM
npeJCTaBIeHNEe 00 YBJIEKATEIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAJOCTH CAMOCTOSTEIEHOTO OTKPBITUS
HOBOTO 3HAHMSL.

OpnHa U3 rIaBHBIX 337a4 PU3UIECKOro 00pa3oBaHus B CTPYKTYpe 00IIero ooOpa3oBaHHs COCTOUT B
(OpMHPOBAHNHU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M HHTEpECa K HAyKe y OCHOBHOW Macchl 00y4JaroLuxcs,
KOTOpBIE B JajIbHEHIIEeM Oy IyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aestenpHocTH. Ho He MeHee
BA)XKHOM 3a/1auell sIBJISETCS BBIABICHHUE U NTOATNOTOBKA TATAHTIMBBIX MOJIOBIX JIFOAEH AJIs IPOIOJKEHUS
00pa3zoBaHus U JaJIbHEHIIEH TPOPECCHOHAIBHON JAEATEHPHOCTH B 00IaCTH €CTECTBEHHOHAYYHBIX
UCCIICIOBAaHUN U CO3JaHUU HOBBIX TE€XHOJOIMH. COrlacHO MPUHATOMY B MEXIYHAPOJHOM COOOIIECTBE
onpeneneHuto, «KEcrecTBeHHOHaY4Hasi TPAMOTHOCTb — 3TO CIOCOOHOCTh Y€JI0BEKa 3aHUMATh aKTUBHYIO
IPaXkJIaHCKYIO MO3UIIMIO [0 0OLIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U
€ro rOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMU UAeAMHU. HayuyHO rpaMOTHBIN 4€l0BEK CTPEMUTCS
y4acTBOBAaTh B ApI'YMEHTUPOBAHHOM OOCYKJIECHUH MTPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPeOyeT OT HEro CIEAYIOUIMX KOMIETEHTHOCTEH:

— HaAY4HO OOBICHATH SBJICHUA,
— OIICHUBATh U ITIOHUMATb OCOOEHHOCTH HAaY4YHOI'O UCCIICAOBAaHUs,
— HHTCPHOPCTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA AJI ITOJTYUYCHUSA BBIBOJOB.

N3zyuenne pu3nku criocoOHO BHECTH pEIIAIOIN BKJIaa B OPMUPOBAHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH O00Y4arOLIUXCS.

HEJIN U3YYEHUA YYEBHOI'O ITPEJIMETA «®PU3UKA»

[enu n3ydenus: puU3MKU Ha YpOBHE OCHOBHOT'O 001Iero o0pa3oBanus onpeaenensl B Konnenuuun
npenoaBanus yueoHoro npeaMera «du3nka» B 00pa3zoBaTeIbHBIX opranu3amusax Poccuiickoit @eneparuu,
pean3yIonMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOTpaMMbl, YTBEPKIEHHOI perienneM Komteruu
MunuctepcTBa mpocsemienus Poccuiickoit @eneparuu, mpotokon ot 3 aexadps 2019 r. Ne [TK-48H.

Henu nzydueHus: Gpu3nKu:

— mnpuoOpeTeHrne HHTepeca U CTpeMileHUs: 00ydaloluXcsl K HAYYHOMY U3yYEHUIO TPUPOIbI,
pa3BUTHE X UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

— pa3BUTHE NPECTABICHUN O HAYYHOM METO/IE MO3HAHUS U (POPMUPOBAHUE HCCIIET0BATEIHCKOTO

OTHOIICHHS K OKPYKAIOIIUM ABJICHUAM,



— (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3y/bTaTa U3y4eHUsI OCHOB CTPOCHUS MAaTEpUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

— ¢opMHupoBaHUE NPEACTABICHUHN O POJId (GU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HaYK, TEXHUKH
U TEXHOJIOTHI;

— pa3BHUTHE NPEACTABICHUN 0 BO3MOXKHBIX cepax Oyayiien mpopeccnoHaaIbHON 1eATebHOCTH,
CBSI3aHHOM C (PM3HUKOM, MMOATOTOBKA K TaJbHEHUIIIEMY OOYUYSHHUIO B TOM HAIPABJICHUH.

JIOCTIKEHHE THX 11eJIei Ha YpOBHE OCHOBHOTO 00111ero 00pa30BaHus 00eCIeunBaeTCs peleHneM
CJIEAYIOLIMX 3a/a4:

— MnpuoOpeTeHre 3HaHu| O JUCKPETHOM CTPOSHHMH BELIECTBA, O MEXaHUYECKUX, TETUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

— npuoOpeTeHrne YMEHU OMICHIBATh M OOBSICHITH (PU3UUECKHE SIBIICHUS C UCIIOIH30BAaHUEM
MOJYYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEUITNX PACUETHBIX 3324 C UCIOIh30BaHUEM (PU3NIECKUX
Mojiefiell, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a7au;

— pa3BUTHE YMEHUN HAOIIO/IaTh IPUPOJIHBIE SBJICHUS U BBIMIOIHATH OIBITHL, JJa0OpaTOpHbIE PadOTHI U
AKCIIEPUMEHTAILHBIC UCCIICIOBAHMSI C UCTIONB30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;

— OCBOCHHE PUEMOB pabOThI ¢ HHPOpPMaLIUEeil PU3MUECKOTO COAepkKAHUS, BKIIOUas HHPOPMALIUIO O
COBPEMEHHBIX JOCTHKEHUSAX (U3UKH; aHATIH3 U KPUTHYECKOE OlIEHHBAaHUE HH(POpMAINY;

— 3HaKOMCTBO c0 chepamMu MpoPeCcCHOHATBHON IeATETHLHOCTH, CBI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAaHHBIMH Ha JIOCTIKEHHUSIX (PH3HMUECKON HAYKH.
MECTO YYEBHOTI'O TIPEJMETA «®U3UKA» B YUEBHOM IIJIAHE

B cootBercTtBHE ¢ ®I'OC OOO dusuka sBIseTcs 00s53aTeIbHBIM ITPEAMETOM Ha YPOBHE OCHOBHOTO

obmero oopa3oBanus. JlaHHas mporpamMma mperycMaTpuBaeT nu3ydeHue Gu3uku Ha 6a30BOM ypOBHE B 7
Kjlacce B 00béMe 68 4"acoB mo 2 4aca B HEIEIIO.



COJEPKAHUE YYEBHOI'O IPEAMETA

Pa3nes 1. ®u3nka u e€ posib B IO3HAHUM OKPYKAIOLIEr0 MUPa

®duzuka — HayKa 0 IpUpojie, u3ydyaeT (pu3nveckue BJICHUS: MEXaHUYEeCKHe, TEIIOBbIE, DJIEKTPUIECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenmuInHbL. M3Mepenne pusznuecknx BennuuH. Ousnyeckue npudopsl. [lorpemHocts
n3MepeHuil. MexxayHapoiHasi CUCTEMA €IUHUII.

Kak ¢usuka u apyrue ecTeCTBeHHbIE HAYKH W3Y4aloT Npupoay. EcTecTBeHHOHAy4YHBIH METO]T TO3HAHMUS:
Ha0JI0/IeHuEe, TIOCTAaHOBKA HAYYHOTO BOMPOCA, BHIABUKEHHUE TMIIOTE3, IKCIIEPUMEHT IO IPOBEPKE TMITOTES,
o0BsicHeHHE Ha0MoAaeMoro sBieHus. Onucanue pU3nUIecKux SBJICHUIN ¢ TOMOIIBIO MOJIENEH.

JdemoHcTpauuu
1. MexaHuueckue, TeIIOBbIe, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUSL.
2. ®uznueckre Npubopsl U MpoIieaypa IPSMbIX U3MEPEHUN aHAJIOTOBBIM U LIU(PPOBBIM TPHUOOPOM.

JlabGopaTopHbie padoThI U ONBITHI

1. Onpenienenue EeHbI JeNIeHUsT IKajdbl U3MEPUTEIHLHOro Mpudopa.

2. U3mepenue pacCTOsSHUIA.

3. U3mepenune 00bEMa )XKUIKOCTH U TBEPIOTO TEa.

4. OnpeneneHue pa3MepoB MaJlbIX TEJ.

5. M3mepenne Temmneparypbl py MOMOIIHU KUJIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPaTyphl.

6. [IpoBenenue nccaen0BaHus MO MPOBEPKE TUMOTE3bI: NaTbHOCTD MOJIETA MIAPHUKA, TYIIIEHHOTO
TOPU30HTAIIBHO, TeM OO0JIbIIIe, YeM OOJIbIIIE BBHICOTA MTYCKA.

Pa3znea 2. [lepBoHayajibHbIe CBeJIEHUS 0 CTPOCHUM BelleCTBA

CrtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, 10Ka3bIBAIOIINE TUCKPETHOE CTPOCHUE
BelecTBa. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEILIECTBA.

JIBrxeHue yacTull BeuiecTBa. CBs3b CKOPOCTHU ABUKEHUS YaCTHI] C TeMIreparypoil. bBpoyHoBckoe
nBrxkeHne, nuddys3us. BzanMoaeiicTBre 4acTUIl BEIIECTBA: MIPUTSHKEHNE U OTTAIKHBAHHE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE Tra30B, KUAKOCTEN U TBEPABIX (KPUCTALITUYECKUX ) TEll.
B3anmMocBs3b MeXy CBOMCTBAMU BEILIECTB B PA3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH arperaTHBIX COCTOSIHUN BOJIBI. B3auMOCBSI3b MEX/Ty CBOWCTBAMHU BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX

coctosiHUM BoJIbI. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

JdemMoHcTpanuu
1. HaGmoienne OpOYHOBCKOTO JIBHIKEHHUSI.
2. Habmonenne muddysun.

3. HabGmronenue siBneHui, O0BACHAIOMINXCS TPUTSHKEHUEM HIIH OTTAIKUBAHUEM YaCTHI] BEIICCTB.

JlabGopaTopHble pad0ThI U ONBITHI

1. Onenka guamMeTpa aToMa METOJIOM PsIIOB (C UCTIONb30BaHUEM doTorpaduii).
2. OnBITHI MO HAOMIOACHHUIO TEMJIOBOTO PACIITMPEHHUSI Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ICUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS.

Pa3nen 3. /IBH:KeHHE M B3aUMO/I€CTBUH

Mexanunueckoe aBuxkeHue. PaBHoMmepHoe U HepaBHOMepHOE JiBHKeHHE. CKOpocTh. CpeliHssl CKOPOCTh MPHU
HEPaBHOMEPHOM JBHKEHHUH. Pacuér myTu 1 BpeMeHH JABUKEHUS. PABHOMEpHOE U HEPaBHOMEPHOE JIBU-
kenue. CkopocThb. CpeHsisi CKOPOCTh TPY HEPABHOMEPHOM JIBM)KCHHUH. Pacuér myTn 1 BpeMeHH JIBHIKEHUS.

SBnenue uHepuu. 3aKoH UHEPIMU. B3anmoelicTBre Ten Kak MPpUYMHA U3MEHEHUSI CKOPOCTH JIBHXKCHHS



Tenn. Macca kak Mepa nHepTHOCTH Tena. [InoTHocTs BemecTBa. CBsI3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B
enuHHIEe 00bEMA BEIECTRA.

Cuna xak XxapakTepuCTHKa B3auMoieicTBu Ten. Cuiia ynpyroctu U 3akoH ['yka. MI3mepenue cuisl ¢
MOMOIIbIO AUHAMOMETpA. SIBJIeHHE TATOTEHU U cuia Tsbkectr. Cuita TsbkecTd Ha apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CroxeHue cuil, HallpaBJIeHHbIX 110 0AHOM npsMoii. PaBHoaeicTByromas cui. Cuna
TpeHusl. TpeHne CKOJIbKeHUs U TpeHue 1nokosi. Tpenue B npupoae u texuuke (MC).

JdemoHcTpauuu

1. HabiromeHne MexaHMUECKOrO ABKEHHS TEIA.

2. VI3amepenue CKOpoCTH MPSIMOJIMHEMHOTO IBUKEHUS.

3. HabGmroieHue siBICHUS HHEPIINU.

4. HabmroieHre n3MeHEHUs CKOPOCTH TTPU B3aUMOICHCTBUH TEJI.
5. CpaBHEHHUE MacC MO B3aUMOJICHCTBUIO TEJ.

6. CnosxeHue cuil, HalpaBJIEHHbIX 110 OAHON IPSIMOM.

JlaGopaTopHble padoThI U ONBITHI

1. Omnpenenenuie CKOPOCTU PAaBHOMEPHOTO JBUKEHMS (LIapUKa B )KUAKOCTH, MOJIEIH JIEKTPUUECKOTO
ABTOMOOMJIS U T. 11.).

2. OnpeneneHue cpeHell CKOPOCTH CKOJIbKEHUS OpyCKa WU IIapyKa 10 HAaKJIOHHOM IJTIOCKOCTH.

3. Onpenenenue IIOTHOCTU TBEPIOTO TeEA.

4. OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTspKeHUs (AedopMaiiui) npy>KUHbI OT TPUII0KESHHOM
CHJIBI.

5. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbKEHUS OT Beca Tejla M XapakTepa
COTIPUKACAIOLIUXCS TOBEPXHOCTEH.

Paszneu 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEN U ra30B

Jasnenne. CriocoObl yMEHbBIIICHUS ¥ YBETTMUCHUS JaBieHus. J[aBneHue ra3a. 3aBUCHMOCTh JIaBIICHUS Ta3a
oT 00béMa, TemmepaTypsl. [lepenada naBiaeHust TBEPABIMU TEIAMU, KHUIKOCTIMHU U Tazamu. 3akoH [Tackars.
[THeBMaTHYeCKUE MAIIUHBI. 3aBUCUMOCTb JIaBIICHUS KHUJIKOCTH OT TNIYOUHBIL. [ HApOCTaTUYECKUI TapaIoKC.
CooOmaromuecs cocypl. I uapaBIndecKue MeXaHu3MBbl.

ATtmochepa 3emin U aTMocdepHoe AaBiaeHue. [[puanHbI CylecTBOBaHMS BO3AYIIHON 000I10UKH 3eMITH.
Omneit Toppuuennu. M3mepenue atmochepHOro naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO TaBICHUS OT
BBICOTHI HaJ ypoBHEM Mopsi. [Ipubops! 1t u3mepeHus: aTMoc(hepHOTro JaBICHHUS.

JleficTBHE ®KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BrITasikuBaromas (apxumeaoBa) cujia. 3akoH
Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdeMoHcTpanuu

1. 3aBUCHMOCTB J1aBJI€HUA Ta3a OT TEMIIEPATYPHI.

. [lepenava gaBieHus KUIKOCTHIO U Ta30M.

. Coobmraromirecs: Cocy/ibl.

. 'mapaBnnueckuii mpecc.

. [IposiBneHne neicTBUst aTMOC(PEPHOTO JABICHUS.

. 3aBUCHMOCTH BBITQJIKUBAIOLIEH CUIIBI OT 00bEMA MOTrpyKEHHOM YaCTH Tela U TUIOTHOCTH JKUKOCTH.
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. PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcioBue miaBaHus TeN: MJIaBaHUE WIH MOTPYKEHUE TeJl B 3aBUCUMOCTU OT COOTHOILICHUS TNIOTHOCTEH
Tena Y )KUAKOCTHU.

JlaGopaTopHble padoThI U ONBITHI
1. UccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOHN B )KHIKOCTh YaCTH TeJa.
2. Onpenenenre BbITAIKUBAOLIEH CUJTBI, IEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUJIKOCTh.



3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CUJIbI, ICCTBYIOINICH Ha TEJIO B dKUJKOCTH, OT MAaCChl TEa.
4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOUIEH CHIIbI, ICUCTBYIONIEH HA TE€NO B )KUJIKOCTH,
0T 00bEMa MOTPYKEHHOM B KUAKOCTh YACTH TeJa U OT TUNIOTHOCTHU YKUIKOCTH.

5. KonctpyrnpoBanue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOAKH U ONpeiesieHue e€ rpy30MnoJbEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTB. DHeprus

Mexanunueckasi padora. MOIHOCTb.

[TpocThie MeXaHU3MBI: pbIvar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHoBecus poruara. [Ipumenenue
MpaBuJjIa paBHOBECHS pbIyara kK 010Ky. «3010Toe npaBuio» mexanuku. KIIJ] mpocThix MexaHu3MOB.
[IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noteHuuanbHas sHeprus. [IpeBparienue onHoro Buaa
MEXaHUYECKOW SHEPrUU B IPYyroi. 3aKOH COXPAHECHHS YHEPTUHU B MEXAHUKE.

JdemoHcTpauuu
IIpuMepsl IPOCTBIX MEXAHU3MOB

JlabopaTopHbie paGoThI M ONBITHI

1. Onpenenenne paboOThl CHIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJla 110 TOPU30HTAIBHON
MIOBEPXHOCTH.

2. UccnenoBanue yclioBUM paBHOBECHS phlyara.

3. Usmepenue KII/] HakIOHHON MIIOCKOCTH.

4. V3y4yeHue 3aKOHa COXpPAaHEHUSI MEXaHUUYECKOM dHEPTUH.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

Nzydenne pu3mku B 7 KJIacce HAMPABICHO HA JIOCTIKEHUE 00yJaIOMUMUCS JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX Pe3yIbTaTOB OCBOEHHUS y4EOHOT0 IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATHI
Ilampuomuueckoe gocinTanme:
— TPOSIBIICHUE UHTEPECA K UICTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (DU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxo6no-upascmeennoe gocnumanue:

— TOTOBHOCTH K aKTUBHOMY Y4YaCTHIO B O6C}’)KI[€HI/II/I O6H_[CCTB6HHO-3Ha‘II/IMBIX " 3THYCCKHX HpO6JTCM,
CBA3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/DKGHI/II\/'I (1)I/ISI/IKI/I;

— OCO3HAaHHEC BaA)KHOCTU MOPAJIBbHO-3THYCCKUX IPUHIOUIIOB B J€ATCIbHOCTU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIPUATHE ICTETHUECKUX KauecTB (pU3nueckoi HayKu: €€ TapMOHUYHOTO MOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

llermocmu HAYYHO020 NO3HAHUA:

— O0CO3HAHME EHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHHS MUPA, OCHOBBI
Pa3BUTUS TEXHOJOTUM, BAXKHEUIIIEH COCTABIIAIONIEN KYJIbTYpPHI;

— pa3BHUTHE HayYHOH JIIOO03HATEIBHOCTH, HHTEPECA K HCCIIE0BATENbCKOM eI TETbHOCTH.
Dopmuposanue Kyapmypolt 300p06bs U IMOUUOHAILHO20 D1A20NOYYUA:

— OCO3HaHHe LIEHHOCTH 0e30macHOoro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
B2XHOCTHU MIPABHIJI OE30MMACHOTO TMOBEICHUS Ha TPAHCTIOPTE, HA JIOPOrax, C SJCKTPHUUECKUM U TETIOBBIM
000pyIOBaHUEM B IOMAIIHUX YCIOBHUSX;

— c(hOpMHPOBAHHOCTD HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MPaBa Ha OIIMOKY M TaKOT'o JKe MpaBa y
APYyroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE y4acCTHE B PEIICHUH IPAKTUUYECKHUX 3a]a4 (B paMKaX CEMbH, ILIKOJIbI, TOPOAA, Kpasi)

TEXHOJIOTUYECKOH 1 COIMAIbHON HANPaBIEHHOCTH, TPEOYIOMKX B TOM YHCIIE U (PU3NYECKUX 3HAHUH;
— MHTEpeC K MPaKTHUYECKOMY H3YUEHHIO MpoQeccuid, CBA3aHHBIX C (UBUKOI.
IKonozuueckoe ocnumanue:

— OpHUEHTAaIUs Ha IpUMEHEeHNEe (PU3NUECKUX 3HAHUH JUTS pelIeHHs 3a/a4 B 00JIACTH OKpY>KatoleH
Cpebl, INIAHUPOBAHUS IIOCTYIIKOB U OLEHKU UX BO3MOXKHBIX IIOCJIEICTBUN JUIsl OKPYKAIOLIEH CPEbI;

— OCO3HaHHE TIIO0ATHHOTO XapakTepa IKOJOTHYECKUX MPOOJIeM U IyTel MX peleHusl.
Aoanmayus odyuarouecoca K U3MEHAUUMCA YCI08UAM COUUATbHOU U RPUPOOHOUL CPEObl:

— TOoTpeOHOCTh BO B3aUMOJICHCTBUY TPU BBHITIOJHEHNUHU MCCIEIOBAHUN U MTPOEKTOB (pr3nyeckon

HATPaBJICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

— TMOBBILLIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO 1eATeIbHOCTb;



— TmoTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4KciIe (OPMYIUPOBATh UACH, TTOHATHS,
TUTIOTE3bl 0 (U3MYECKUX OOBEKTaX W SBJICHHSIX,

— OCO3HaHHeE Je(HUIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,
— IUIAaHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DM3UYECKHUX 3HAHUIA;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOJIbI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCTIOJIb30BaHUEeM (PM3NYECKUX 3HAHUM;

— OILIEHKA CBOUX JEHCTBUI C yUETOM BIMSAHUS Ha OKPYKAIOUIYIO CPEy, BO3MOKHBIX TTTOOAIBHBIX
HOCJIEICTBUH.

METAINPEIMETHBIE PE3YJIBTATDBI

YHuBepcanbHbIE TO3HABATEIIbHBIEC JEUCTBUSA

ba3zoevie nocuueckue oeiicmeus:
— BBIABIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC PU3HAKU 0OBEKTOB (SIBJICHUIN);
— YCTaHaBIIMBaTh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIMKA, OCHOBAHUS JIJIs1 000OIIECHHS U CPAaBHEHNS,

— BBISBIIATH 3aKOHOMEPHOCTHU U IIPOTHUBOPEUHSI B pacCMaTpUBaeMbIX (haKTax, TaHHBIX U HAOIIOICHUSX,
OTHOCSIIIUXCS K (PU3HYECKUM SIBJICHUSIM;

— BBIABJIATh IPUYUHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHHUU (bI/ISI/I‘ICCKI/IX SIBIICHHUH 1 IIpOLECCOB;,
ACJIaTh BBIBOJABI C UCITOJIB30BAHUEM JCAYKTUBHBIX U WHAYKTHUBHBIX YMOSaKJIIO‘IeHPlﬁ, BBIJIBUI'aTh
TUITOTE3bI O B3AUMOCBA3AX @HSH‘IGCKI/IX BCJIIMYMH,

— CaMOCTOSTEIHLHO BHIOUPATH CIIOCO0 perieHus yueOHO pu3nuecko 3a1aun (CpaBHEHNUE HECKOJIBKHIX
BapUAHTOB PEIICHUs, BRIOOp HAaNbOOIIee MOAXOIAIIETO ¢ YIETOM CAMOCTOSTEIHHO BBIICTICHHBIX
KpUTEPUEB).

Ba3zoevie uccneoosamenvckue oelicmeus:
— HCIIOJIB30BATh BOIIPOCHI KaK HCCIEA0BATEIbCKUM HHCTPYMCHT IIO3HAHUA,

— MPOBOJUTH 110 CAMOCTOSITENILHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXKHBINA (QHU3HUeCKUii
AKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHNE (PU3UYECKOTO SIBICHUS;

— OICHHBATh HAa MPUMCHUMOCTb U NOCTOBCPHOCTDH HH(bOpMaI_[I/IIO, IMOJIYYCHHYIO B XOAC UCCIICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOSITENBHO (POPMYIUPOBATH 0OOOIICHUS U BBIBOJIBI IO PE3YJIbTaTaM IPOBEAEHHOTO
HaOJI0/IEHUs, OTIBITA, UCCIICOBAHNUS;

— MPOTHO3UPOBATH BO3MOXKHOE JlajibHeIIee pa3BUTHE (PU3NIECKUX MPOIECCOB, a TAKXKE BHIABUTATh
MIPEINOJIOKEHHS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTAX.

Paboma c unghopmayuei:

— TPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPH MOKCKE U 0TOOpe UHPOPMALIUU HITH
JAHHBIX C YUETOM MPEATIOKEHHON yueOHOH (pr3nUecKoil 3a1auu;

— aHaATU3UPOBATh, CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MH()OPMAIHIO pa3IMYHBIX BUJOB U (GOPM
[IPEACTABICHUS;

— CaMOCTOSITEJIBHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeCcTaBlieHus: HH(GOPMAIUU 1 WIUTIOCTPUPOBATH
pelIaeMble 3a/1a4i HECTIOKHBIMH CXeMaMHU, JuarpaMMaMu, HHOM rpauKoil 1 ©X KOMOMHAIIMSIMH.



YHuBepcanbHble KOMMYHUKATUBHBIC IEHCTBUS

Obwenue:

— B XoJie 00CyX/IeHHs] y4eOHOTO MaTepHaa, pe3yJbTaToB Ja0OPaTOPHBIX padOT U MPOESKTOB 33/1aBaTh
BOTIPOCHI TIO0 CYIIECTBY O0OCYX/1aeMOW TeMbI M BHICKAa3bIBAaTh WJICH, HAIICIICHHBIC HA PEIICHUE 3a]auu U
Moj/IepKaHue 0JIaroXKenaTeIbHOCTH OOIIECHUS;

— CONOCTaBJIATh CBOU CYXKJEHHS C CY)KJIEHUSIMHU APYTUX YIYACTHUKOB JIManora, o0OHapyX1BaTh
paziuyue U CXOJCTBO MO3UIUHI;

— BBIPAXKATh CBOXO TOYKY 3pCHUA B YCTHBIX U TMCBbMCHHBIX TCKCTAX;

— TyOJIMYHO MPEJICTABIIATH PE3YJIbTAThl BHITOJTHEHHOTO (PH3HUECKOTO OMBITA (IKCIIEPHUMEHTA,
HCCIIEIOBAHMS, TIPOEKTA).

Coemecmnasn oeamenvHocms (COMpPYOHUUECME0):

— TIOHMMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHIMBUIYaIbHON paOOTHI IIPU PEIICHUN
KOHKPETHOU (pr3nyecKkoi mpoOIemsI;

— IIPUHUMATH LCIIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BEIBATH HGI;'ICTBI/IH o €€ MJOCTHXKEHUIO:

pacmpenensaTb poju, 00CyKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM paboThI; 000011aTh MHEHUS
HECKOIBKUX JIIOICH;

— BBITIOJTHATH CBOIO YaCTh pa0OTHI, JOCTUTAs KAYECTBEHHOTO Pe3y/IbTaTa M0 CBOEMY HAIIPABJICHUIO
KOOPJIUHUPYS CBOU ACHCTBUS C IPYTUMHU WIEHAMU KOMaH/IbI;

— OIICHHMBATh KAa4YCCTBO CBOCT'O BKJIaJa B O6HlI/Iﬁ IMPOAYKT IO KPUTEPUAM, CAMOCTOATEIILHO

c(hOpMYyITUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUSI.

YHuBepcaabHbIe PETYISATUBHBIE T1EHUCTBUS

Camoopzanumuuﬂ:

— BBISBIATH MPOOJIEMBI B )KU3HEHHBIX U YIEOHBIX CUTYAIUSIX, TPEOYIOMIHX IS pelieHus] GU3HIECKUX
3HAHUI;

— OPUCHTUPOBATHCA B PA3JIMYHBIX MOAXOAAX MMPUHATUSA peH_IeHI/Iﬁ (I/IHI[I/IBI/II[yaJIBHOG, MMPUHATHC
perieHus B Tpynie, IpUHITHE PEIISHUH TPYIIION);

— CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PECIICHUA (1)I/ISI/II‘ICCKOI71 3aa4u WIH IJIaHa UCCIIEA0OBAHUsA C

y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IIpe/jlaraeMble
BAPUAHTHI PELLICHUN;

— JIenath BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.
Camoxonmpons (peghnexcus):
— J1aBaTh aJIEKBAaTHYIO OLEHKY CUTYAIMH U MpeiaraTh IuiaH € N3MEHECHNUS;

— OOBSICHATH IPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) pE3yIbTaTOB AEATEILHOCTH, 1aBaTh OIICHKY
NpUOOPETEHHOMY OTIBITY;

— BHOCHTBH KOPPCKTHUBBI B ACATCIIBHOCTD (B TOM YHUCJIC B X0/ BBIIIOJITHECHUA (bI/IBI/I‘-IGCKOFO HUCCIICIOBaHUA
WJIM TIPOEKTa) HA OCHOBE HOBBIX 00CTOSTENILCTB, N3MEHUBILINXCS CUTYallMi, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEH;

— OLICHHBATh COOTBETCTBUEC PE3YJIbTaTa LUCJIN U YCIOBUAM.

3M0l{u0HaJleblﬁ UHmMmeieKkm:



— CTaBUTh ceOsl Ha MECTO APYTOro YeJoBeKa B XO/€ CIopa WK JUC KyCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ipunamue ceosa u opyzux:

— MpU3HABaTh CBOE MMPaBO HA OIMKOKY MPHU pelIeHUH PU3NYECKUX 3a/1a4 WU B YTBEP)KJICHUSIX Ha
Hay4HbIE€ TEMBI U TAKOE K€ MPaBo JAPYToro.

INNPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD y 00YHAIOIIUXCS
YMEHHUI:

— HCIIOJIb30BaTh NMNOHATHSA: (1)I/I3I/I‘-I€CKI/IC U XUMHUYCCKUC ABJICHUA, Ha6JIIOI[eHI/IC, 9KCIICPUMCHT, MOJICJIb,
THITOTE3a; SAMHULBI (GPU3NICCKUX BEJIMYHH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIECTBA
(TBEpHoe, )KuIKoe, ra3000pa3HoOe); MEXaHUYECKOE ABMKEHUE (pPaBHOMEPHOE, HEPaBHOMEPHOE,
MIPSIMOJIMHENHOE ), TPACKTOPHUsI, pAaBHOJEHCTBYIOMIAs ChJl, nedopmarus (ynpyras, miiacTudeckasi),
HEBECOMOCTH, COOOIIAIOIIHECS COCY/IBI;

— paznuyarth sBIeHus (Tuddy3us; TEIOBOE IBUKEHUE YACTHI] BEIIECTBA; PABHOMEPHOE JIBIKECHUE;
HEpaBHOMEPHOE JABM)KEHUE; MHEPIIMS; B3aUMOJICHCTBHUE TEJ; paBHOBECHE TBEP/IBIX TEJI C 3aKPEIUIEHHON
OCBIO BpallleHHs; epeaaya AaBlIeHus TBEPIBIMU TEIaMHU, KUAKOCTIMHU U Ta3aMH; aTMOC(hEepHOe
JaBJICHUE; TIJIaBaHKe TeJ; MPeBpallleHuss MEXaHUYeCKOM SHEPTUH) IO OMUCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JJaHHOE (PU3HUecKOe SBICHHUE;

— pacno3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3UUECKUX SABJICHUNA B OKPYXKAIOIIEM MHpPE, B TOM YHCIIE
(bHSI/I‘ICCKI/Ie SABJICHUA B IIPUPOJAC: NPUMEPHI ABNKCHUSA C pa3JINYHBIMU CKOPOCTAMU B JKUBOH U HEKUBOU
MIPUPO/IC; NEHCTBHUE CHIIBI TPEHHSI B IPUPOJIE U TEXHUKE; BIMSHUE aTMOC(HEPHOTO JaBJICHUS HA KUBON
OpraHu3M; TUIaBaHKUE PHIO; PHIYAry B TEJIC YEIOBEKa; IPU ATOM ITEPEBOJAUTH MPAKTUIECKYIO 3a/1a49y B
y4eOHYI0, BBIJIEIATE CYIIECTBEHHBIC CBOMCTBA/MIPU3HAKH (PU3NUYECKHUX SBJICHUM;

— ONUCHIBATh U3YYCHHBIE CBOWCTBA TEN U (PU3HUECKUE SBIICHHUS, UCIIONIB3Ys (DU3MUECKHUE BETUIUHbI
(Macca, 00BEM, MIOTHOCTH BEIIECTBA, BPEMs, TyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CHIIA
TSDKECTHU, BEC Te€Ja, CHJIa TPEHUs, AaBjieHue (TBEPIOTO Tea, KUIKOCTH, T'a3a), BhITAJIKUBAIOLIAs CUIIa,
MexaHn4deckas paboTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT CHJIbI, KOO PUIIUEHT MOJIE3HOTO JEHCTBHS
MEXaHU3MOB, KHHETUYECKasl U MOTEHI[MAIbHAs SHEPTHS); PU ONHUCAHUU MPABUIBHO TPAKTOBAaTh (PU3M-
YEeCKUI CMBICI UCIIOJIb3yEMbIX BEJIMUMH, MX 0003HAYEHUS U €AUHUIIBI GPU3NYECKUX BETMYHH, HAXOAUTh
(dbopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUHUHY C IPYTMMH BETUYHMHAMHU, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3NUYECKHE SBJICHUS U MPOLIECCH, UCIIONb3YsI TPaBHiIa CIOKESHHUS
cu (BIOJIb OJTHOM MpsiMOiA), 3akoH ['yka, 3akoH [Tackans, 3akoH Apxumenaa, MPaBUI0 paBHOBECHS
peIuara (6J10Ka), «30JI0TOE IPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHSI MEXaHUYECKOW AHEPTUH; IIPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €M0 MaTEMATHUECKOE BhIPAKEHHUE;

— OOBACHATH (U3NYECKUE SBIECHUS, MIPOLECCH U CBOMCTBA TeJ, B TOM YUCIE U B KOHTEKCTE
CUTYalM} IPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00bsICHeHUE U3 1—2 JIOTHYECKUX MIATrOB C OMOPOi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBICHUI,

(bHSPI‘ICCKHX 3aKOHa UK 3aKOHOMCPHOCTH;

— pemiath pacy€THbIe 3aa4l B 1—2 NeiCTBUS, UCTIONIb3Ys 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOLINE
(u3nUecKre BeTMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/[a4M 3alHChIBATH KPATKOE YCIOBHE, MO/~

CTaBIATH (PU3MYECKHE BETMYMHBI B (POPMYJIBI U IPOBOIUTH PACUETHI, HAXOIUTH CIIPABOYHBIE TaHHBIE,



HCOGXO[[I/IMBIG Jid pClICHUA 3a/iad, OCHUBATL PCATTUCTUIHOCTD HOHy‘lGHHOﬁ q)HBPI‘-IGCKOfI BCIINYHHBI;

— pacrno3HaBaTh IpoOIEMbI, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIN (PU3NIECKUX METOJIOB; B OIIMCAHUH
HCCIIEIOBaHMS BBIJEIATDH [IPOBEPSEMOE MTPEATIONOKEHHNE (TUIIOTE3Y), pa3InyaTh U UHTEPIPETUPOBATH

HOJIy‘-IGHHbeI pe3yiibTaT, HAXOUTH OIINOKY B XO0J¢€ OIlbITa, A€JaTb BBIBOABI IO €T0 PE3YyJIbTaTaM;,

— TPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3HMUECKUX SBJICHUN MM (PU3UUECKUX CBOMCTB Tell:
dbopMynpoBaTh IpoBepsieMble MPENOI0KEHUS, COOMpPaTh YCTAHOBKY U3 MPEUI0KEHHOT0 000py10Ba-

HUS, 3aMMCHIBATh XOJ1 OIBITA U (POPMYIHUPOBATH BHIBOJIBL;

— BBINIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, Macchl Tella, 00bEMa, CHIIBI U TEMIIEpaTyphl
C UCTIOJIb30BaHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB; 3aNMCHIBATH TOKa3aHUS TPUOOPOB C YUETOM

3aJJaHHOI a0COIOTHOM MOTPEUTHOCTH U3MEPEHNUH;

— TPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHON (PM3NUECKOM BETMYUHBI OT IPYTOil ¢
HCII0JIb30BAaHNUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO ABMXKYIIETOCS T€la OT BPEMEHU
JBMKEHUS TeJa; CUIIbI TPEHUS CKOJILKEHUS OT Beca Tella, KayecTBa 00pabOTKM MOBEPXHOCTEH Tel U
HE3aBHCHUMOCTH CHJIBI TPEHHS OT IUIOINAAN COIPUKOCHOBEHUS TEIT; CHJIBI YIIPYTOCTH OT yIJIMHEHUS
IIPY>KHHBI; BBITAJKUBAIOIIEN CUIIBI OT 00bEMa MOrPYKEHHON YaCTH TeJla ¥ OT IMJIOTHOCTH JKUAKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH TeJIa, OT MIIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO0; YCIOBUH IJIaBaHUs
TeJl, YCIOBUI paBHOBECHUS pbluara 1 OJIOKOB); y4aCTBOBATh B INIAHUPOBAHUYU Y4€OHOIO MCCIIEeI0BaHUS,
coOMpaTh YCTaHOBKY U BBIIIOJIHATh U3MEPEHNUs, CIeysl IPEUI0KEHHOMY IIaHy, (pUKCUpOBaTh
pe3yabTaThl MOJYYECHHOH 3aBUCUMOCTH (PU3NYECKUX BEJIMUUH B BUJIE NPEUI0KEHHBIX TaOJIUI U
rpauKoOB, JieJ1aTh BBIBOJIbI IO PE3YJIbTaTaM UCCIIEOBAHUS;

— HPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJTUUUH (IIIOTHOCTh BELECTBA )KUIKOCTH U
TBEPIOTO TEJIA; CUJla TPEHUS CKOJIbKCHUS; JABJICHUE BO3/1YyXa; BBITAIIKMBAIOILIAs CUJIA, IEHCTBYIOIIAs HA
MOTPYKEHHOE B )KUAKOCTH TEJ0; KOAPPHUIMEHT MOJIE3HOTO JeHCTBUS MPOCTHIX MEXAaHU3MOB), CIIEIys
MPEUI0KEHHONW MHCTPYKLUU: TIPH BBHITIOJTHEHUH U3MEPEHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY

U BBEIYHUCIIATH 3HAUECHUE HCKOMOM BCINYHHBI;
— co0roaTh MpaBUiIa TEXHUKH 0€301TaCHOCTH MpHU paboTe ¢ 1ab0paTOpHBIM 000PYI0BAHUEM;

— yKa3bIBaTh IPUHIIUIIBI IEHCTBUS IPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIITUECS COCY/IbI, 0apOMETP, phlYar, MOJBUKHBINA 1 HEMOIBUKHBIN OJIOK, Ha-

KJIOHHAs ITJIOCKOCTb,

— XapaKTepu30BaTh MPUHLHUIIBI TIEHCTBUS U3YUYEHHBIX TPUOOPOB M TEXHUUECKHUX YCTPOUCTB C OMOPOit
Ha MX ONMCaHUA (B TOM YHCJIE: IOJUIMITHUKY, YCTPOICTBO BOAOIIPOBOAA, THIPaBIMUECKUI IIpece,
MaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, APEOMETP), UCTIOIb3Ys 3HAHUS O CBOUCTBAX (PU3NUECKUX

SBJICHUI U HEOOXO0qMMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPUBOAUTH MPUMEPHI / HAXOIUTHh HHPOPMAIIHIO O IPUMEPax MPAKTHIECKOTO UCIOIb30BAHHUS
(U3UYECKUX 3HAHUH B TIOBCETHEBHOU KU3HH JIJIs1 00ecTeueHrst 0€30MacHOCTH TIPU OOpaIICHUH C
npuOOpaMH U TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPY)KAIOIIEH cpeie;

— OCYUIECTBJIATH OTOOP HCTOUYHMKOB MH(pOpMaluu B ceTu IHTEpHET B COOTBETCTBUU C 33/1aHHBIM
MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U TIyTEM CpaBHEHHUS Pa3IMYHbIX UCTOYHUKOB
BBIICTISITE HHPOPMAIINIO, KOTOPAs SBISETCS MPOTUBOPEUYUBOM UM MOXKET OBITH HEJOCTOBEPHOI;

— HCIIOJIb30BATh MPH BBHIOJHEHUHU Y4EOHBIX 3a/laHui HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy GU3HMIECKOTO
CoJIepKaHus, CIIPaBOYHbIE MaTepHallbl, pecypchl ceTh IHTepHET; BiaaseTh NpuéMaMu KOH-



CTIIEKTHPOBAHUS TEKCTA, TpeoOpa3oBaHus HHPOPMAITUH U3 OJTHON 3HAKOBOM CUCTEMBI B APYTYIO;

— C03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHHUKOB
uHpopManuu GU3NIECKOT0 COIEPKaHMsI, B TOM YHCIIe MyOJIMYHO J1e1aTh KpaTKue COOOIIEHNUs O
pe3yJbTaTax MPOEKTOB WM YU4EOHBIX HCCIeIOBAHUN; TIPU 3TOM IPaMOTHO UCIOIb30BATh U3yYCHHBIH

MOHATUIHBIN anmapat Kypca GU3UKH, COMPOBOXKAAThH BHICTYIUIEHUE MTPE3CHTALIUECH;

— TIpH BBINOJIHEHNUHU Y4EOHBIX MMPOEKTOB U UCCIIEJOBAHUM pacpeeNiaTh 00I3aHHOCTH B TPYIIE B
COOTBETCTBHUH C MOCTABJICHHBIMU 33/1a4aMH, CJICIUTh 3a BBITIOJHEHUEM ILJIaHa JCHCTBUMN, aJIeKBaTHO
OILICHUBATh COOCTBEHHBIN BKJIA]l B ACSITEILHOCTD IPYIIIBI; BEICTPAUBATH KOMMYHUKATHBHOE

B3aHMO[[ef/'ICTBHC, YUUTBIBASI MHCHUC OKPYKAIOIIUX.



TEMATHYECKOE IINIAHUPOBAHUE

Belecrea

JKUAKOCTEH U TBEPABIX TEII;

OOBsicHEeHNE MAJIOH CKUMAEMOCTH JKHIKOCTEH U TBEPABIX TeJ, OONBIION CKUMACMOCTH ra30B;
O0ObsicHeHHE coXpaHeHHsT (OPMBI TBEPIBIX TEJT U TEKY4IECTH JKUIKOCTH;

TIpoBeneHue onbITOB, TOKAa3BIBAIOIIHNX, YTO B TBEPIOM COCTOSTHHH BOBI YACTUIIBI HAXO/IATCS B
CpeiHeM AajblIe APYT OT APYra (IUIOTHOCTh MEHBIIIE), YeM B JKHIKOM;

VYcTaHOBIICHHE B3aUMOCBSI3H MEXK/Ty OCOOCHHOCTSIMH arperaTHbIX COCTOSIHHI BOJIBI U
CyIIeCTBOBaHUEM BOJIHBIX oprann3mMoB (MC — Guosorus, reorpadus);

Ne | HaumenoBanue pasieso u | KoauuecTso yacos Jarta Buael gesiteIbHOCTH Buael, GopMbl KOHTPOJIsA | DJIEKTPOHHBIE
n/m | TeM NporpaMmaIl H3yYeHHss (uudposbie)
BCEro | KOHTPOJIbHBIE | MpPaKTHYecKHe o0pazoBaTebHbIe
padoTsl padoTsl pecypesi
Paznen 1. ®u3uka u e€ poJib B NO3HAHHH OKPY KAIOIIEr0 MUPa
1.1. | ®u3uka — Hayka o 2 0 0 BrisiBieHne paznmuauii Mex 1y GU3HUeCKUMU U XUMUYEeCKUMU TpeBparieHusMu (MC — VYcTHBIi onpoc; https://resh.edu.ru/
npupoje XUMHS);
PacniosnaBanune u kiaccudukanus GU3NIECKHUX SBJICHUH: MEXaHUUYECKHX, TETUIOBBIX,
JJIEKTPUYECKHX, MATHUTHBIX ¥ CBETOBBIX;
Hab6monenue u onucanue GU3HIECKUX SIBICHUIA;
1.2. | ®du3nyeckue BeTHIHHBI 3 0 1 OrmpenienieHHE LIEHbI AEJICHUS MIKAJIbl M3MEPUTEIBHOTO IPUOOPA; IIpakTHyeckas pabora; https://resh.edu.ru/
M3Mmepenne TMHEHHBIX Pa3MepOB TeJ U IPOMEXKYTKOB BPEMEHU ¢ yu&TOM MOIPEHIHOCTEH];
M3mepenne 06bEMa KUIKOCTH U TBEPIOTO Tena;
M3mepenune Temrepatypbl MpH IMOMOILH XKHIKOCTHOTO TEPMOMETpPA U AaTUYUKa TEMIIEPaTyphbl;
BeinosnHeHne TBOPYECKUX 3aQaHHI 10 TIOMCKY CIIOCOO0B M3MEPEHUST HEKOTOPBIX (HH3HUECKUX
XapaKTEePUCTUK, HAIPUMEP Pa3MEPOB MaJlbIX 00BEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHHIA, MAJIBIX IIPOMEXKYTKOB BpeMeHH. O0CyKIeHHE MpeaiaraeMbIX
CIroco0oB;
1.3 | EcTecTBeHHO- HAYYHBIi 1 0 0 Briisikenne rumnores, 00BACHAIOMNX MPOCTHIC SBICHHS, HAIIPUMEP:— I0UeMy TTuceMeHHBII KOHTPOIIB; https://resh.edu.ru/
MeTOo/ MO3HAHMSI OCTaHABJIMBACTCS ABMIKYIIEECS 10 TOPU30HTANIBHOM ITOBEPXHOCTH TEJIO;— IT0YEMY B KAPKYIO
TOTOAY B CBETJION OfIeXK A€ IPOXIaJHEH, UeM B TEMHOM;
TIpennoxxenne crioco60B MPOBEPKH I'MIIOTE3;
IIpoBenenue nceie0BaHus 10 MPOBEPKE KaKO MO0 TUIOTE3bl, HAIPHUMep: JalbHOCTh MONETa
IIapHKa, MyIeHHOr0 TOPU30HTAIILHO, TeM 00JIbIIe, YeM OOJIbIIIe BBICOTA ITyCKa,
TTocTpoenue mpocreimmx Mozeneit GU3HIecKuX sIBJICHUH (B BUIE PUCYHKOB HIIH CXEM),
HAIpHMep MajfieHue IpeaMeTa; IPIMOIMHEHHOE pacIpoCTpaHeHUE CBETa;
Wroro no pa3geny 6
Paznen 2. llepsonavanbHble CBeIeHHsI 0 CTPOCHUH BelllecTBA
2.1. | CTpoeHue BemecTa 1 0 0 HabroeHre 1 MHTEpIIpeTaLys ONBITOB, CBUAETENbCTBYIOIIHX 00 aTOMHO-MOJIEKYJISIPHOM VYerHblii onpoc; https://resh.edu.ru/
CTPOCHHH BEIECTBA: OIBITHI C PACTBOPEHUEM Pa3JIMYHbBIX BEILIECTB B BOJE;
OrieHKa pa3MepoB ATOMOB M MOJICKYJI C UCIIONIb30BaHUEM (hoTorpaduii, OITydeHHBIX Ha
aTOMHOM CHJIOBOM MuKpockorne (ACM);
Omnpenenenne pa3sMepoB MajbIX Tell;
2.2. | ABuxkenue u 2 0 1 Habmronenne n o6wpsicHeHre OPOYHOBCKOTO ABMKEHHS U siBIeHUs quddys3un; IIpakTHyeckas pabora; https://resh.edu.ru/
B3aHMoO/ielicTBHE YACTHILL TIpoBenenue n 06bsICHEHHE OIBITOB 10 HAGIIOEHHIO TEIIOBOTO PACIIMPEHHs ra30B;
BellecTBa TIpoBeneHne 1 0OBsICHEHHE OIBITOB 110 0OHAPY KEHHUIO CHII MOJIEKYJIIPHOTO IIPUTSKEHUSI 1
OTTAJIKUBAHUS;
2.3. | ArperaTHble COCTOSTHUS 2 0 0 Onucanue (C UCIONIB30BAHUEM MIPOCTBIX MOIEIIEH) OCHOBHBIX Pa3JIMUHi B CTPOCHHH Ta30B, TTucbMeHHbIIT KOHTPOJIB; https://resh.edu.ru/




Hroro no pazneny

Paznen 3. /IBuskeHue u B3aumojeiicTBue Te

3.1.

MexaHn4eckoe IBHKeHHEe

3

Hccnenosanne paBHOMEPHOTO IBHKEHHUS U ONIPEJIEIEHHE €0 IPU3HAKOB;

HabirogeHre HepaBHOMEPHOTO IBMXKEHHS U OIIPEENICHNE €ro OTIANYUH OT PABHOMEPHOTO
JIBYKCHUS

Pemienue 3a1au Ha onpe/ie/ieHUE Iy TH, CKOPOCTU M BPEMEHH PAaBHOMEPHOTO JIBHKCHUS;
Amnanu3 rpaMKOB 3aBUCHMOCTH IIyTH M CKOPOCTH OT BPEMEHHU;

TIncbMeHHBIH KOHTPOJIb;
JINKTAHT;

https://resh.edu.ru/

3.2

HNnepuus, macca,
IIOTHOCTH

OOBsCHEHHE U IPOrHO3UPOBAHKE SBICHUM, 00YCIOBICHHBIX HHEPLHEH, HAIPUMED: 4TO
TIPOUCXOJMT NP TOPMOKEHHHU UITH PE3KOM MaHEBPE aBTOMOOMIIS, TI0YEMY HEBO3MOXKHO
MIHOBEHHO IPEKPATHTh JBUKEHHE Ha BEJIOCUIIE/IE MJIM CAMOKATe U T. J1.;

TIpoBeneHue 1 aHAIU3 ONBITOB, JEMOHCTPUPYIOLINX U3MEHEHHE CKOPOCTH IBHKCHHS TeIa B
pe3ynbTare AeHCTBUS Ha HEro JAPYTHX Tel;

Pemenue 3a1a4 Ha ompeeIeHHE MACChI TeJIa, ero 00bEMa U INIOTHOCTH;

TIpoBeieHye 1 aHAJIU3 ONBITOB, IEMOHCTPUPYIOIIMX 3aBUCHMOCTbh U3MEHEHHUs CKOPOCTH TeJla OT
€ro Macchl Ipu B3auMoJieicTBHM Tell. Mi3MepenHre Macchl Tella pa3IMyHbIMH CIIOCO0aMu;
OrmpeiesieHne MIOTHOCTH TeNla B pe3yIbTaTe U3MEPEHUs o Macchl U 00bEMa;

VYerHblit onpoc;
MTMCHMEHHBIH KOHTPOJIb;
TECTHPOBAHME;
npaKTUyYecKas padora;
KOHTpOJIbHAs paboTa;

https://resh.edu.ru/

3.3.

Cuna. Buabl cun

W3ydenne B3auMo1eHCTBYS KaK IPUYUHBI U3MEHEHHs CKOPOCTH TeNa MM ero e opMalin;
Onucanue peajabHbIX CUTyalMil B3aUMOJICHCTBHS TEJl C IIOMOIIBIO MOJIENIEH, B KOTOPBIX
BBOJMTCS ITOHSATHE U M300pa’KeHUE CUIIBL;

W3zydenne cuisl ynpyroctu. McceioBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT Y UIMHEHHUS
PE3MHOBOTO LIHYPA WIIU IPYXKUHBI(C IOCTPOCHUEM rpadHKa);

AHanu3 NpaKTUYECKUX CUTYallUH, B KOTOPBIX IPOSBIISETCA A€HCTBUE CUIIBI yIIPYTOCTH
(ynpyrocTs Msiya, KpOCCOBOK, BETOK JI€PeBa M JIp.);

AHanu3 NpaKTUYECKUX CUTYallUH, B KOTOPBIX IPOSBIISETCA A€HCTBUE CUIIBI YIIPYTOCTH
(Yynpyrocts Msiua, KpOCCOBOK, BETOK AEPEBa H JIp.);

AHau3 cUTyalui, CBA3aHHBIX C sBJIEHUEM TAroTeHUs. OObsCHEHNE OPOUTANILHOTO JIBHKEHH
IUIAHET C UCHIOIb30BAHUEM SBJICHUS TATOTEHHs U 3aKoHa nHepuun (MC — acTpoHOMHUs). ;
M3mepeHune Beca Teta ¢ HOMOLIBIO JHHAMOMETpa. OG0CHOBaHUE TOTO CIIOCO0A H3MEPEHUS;
AHanu3 U MOJIENIMPOBAHUE SBJIEHHS HEBECOMOCTH;

DKCHepUMEHTAIbHOE MOTydEHUE IPAaBHJIA CII0KEHUS CHII, HAIIPaBJICHHBIX BJIOJIb OJHOM
npsmMoii. Onpeienenne BeJIMYUHBI paBHOAEHCTBYOMIEH CHT;

W3zydeHne cuiibl TPEHUS CKOJILKEHUS U CUIIBI TPEHH I IIOKOS;

HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT BECa TENA M CBOMCTB TPYLINXCS IOBEPXHOCTEH;
Pemenne 3a1a4 ¢ ucronp3oBaHueM Gopmyr A1t pacyETa CUIIbI THKECTH, CUIIBI YIIPYTOCTH,
CHJIBI TPEHHUS;

Yeruslii onpoc;
MTHCHMEHHBIH KOHTPOJIb;
TECTHPOBAHHUE;
npakTHyeckas pabora;
KOHTpOJIbHAsI paboTa;

https://resh.edu.ru/

Wroro no pa3geny
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Paznen 4. laBiaenne TBEPABIX TeJl, JKUAKOCT

eil 1 razoB

4.1.

JlaBienue. Ilepenaua
JABJICHUsI TBEPABIMHU
TeJIaMM, ;KMIKOCTAMHI U
razaMmu

4

0

AHanu3 1 00BbSICHEHHE OIBITOB U IIPAKTHIECKUX CUTYAIHi, B KOTOPBIX MPOSIBIISICTCS CHIIA
JIaBJICHUS;

O6ocHOBaHHE CTOCOOOB YMEHBIICHUS U YBEJIINUCHHUS TABICHUS,

M3yueHne 3aBUCUMOCTH AaBJICHHs ra3a OT 00bEMa U TEMIIEPATYPbI;

N3yueHne ocobeHHOCTEH Neperaun JaBICHUS TBEPIBIMH TeIaMH, XKHIKOCTSIMU U Ta3aMH.
O060CHOBaHHE PE3yJIHTATOB OIBITOB 0COOCHHOCTSIMU CTPOCHUS BELIECTBA B TBEPAOM, KU IKOMH
razo00pa3HOM COCTOSIHHSX;

DKCIepUMEeHTAIbHOE JOKA3aTeIbCTBO 3aKoHa [lackas;

Pemenue 3a1a4 Ha pacyéT naBiIeHUs TBEPAOTO TeIa;

VYerHblit onpoc;
MTHChMEHHBIH KOHTPOJIb;
TECTHPOBAHUE; INKTAHT;

https://resh.edu.ru/




4.2.

JlaBJieHue JKHJAKOCTH

HccneoBanye 3aBUCHMOCTH IaBJICHHS )KUIKOCTH OT IIyOUHBI ITOTPY>KSHUSI M INIOTHOCTH
JKUIKOCTH;

Ha6uroieHne 1 00bsICHEHHE THIPOCTATHYECKOT0 apajioKca Ha OCHOBE 3aKoHa [Tackains;
W3yueHne cOOOMIAKNMXCS COCYIO0B;

Pemenue 3a1a4 Ha pacyéT AABJICHUS XKUIKOCTH;

OObsicHeHNE IPUHIINIIA JEHCTBUS THAPABINIECKOro Ipecca;

AHanu3 u 00bsICHEHHE PAKTHYCCKUX CHTYALUH, IEMOHCTPUPYIOLIHMX IIPOSIBICHHE JaBICHUS
JKMIKOCTH U 3aKoHa [Tackairsi, HaripuMmep poLEecCOB B OPraHU3Me IPH ITyOO0KOBOIHOM HbIPSI-
uun (MC — 6uonorus);

Yeruslii onpoc;
MUCbMEHHbII KOHTPOJIB;
TECTHPOBAHUE;

https://resh.edu.ru/

4.3.

ATtMocdepHoe 1aBlIeHUe

DKcrepuUMeHTalIbHOE 0OHapYKEeHUE aTMOC(HEPHOTO TABICHHUS;

AHanu3 1 00bsCHEHHUE OIBITOB U IIPAKTHYECKUX CUTYALMil, CBSI3aHHBIX C IeHCTBUEM
aTMOc(epHOro JaBIICHHUS;

OObsCHEHHUE CYIIECTBOBAHMA aTMOC(Ephl Ha 3eMJIe U HEKOTOPBIX IUIAHETAX HIIH €€ OTCYTCTBUS
Ha aApyrux mianerax u Jlyne (MC — reorpadus, acTpoOHOMHUS);

OOBsACHEHHE H3MEHEHHS INIOTHOCTH aTMOC(EPBI C BBICOTON M 3aBHCUMOCTH aTMOC(EPHOTo
JIaBJICHUS OT BBICOTHI;

Perenne 3a1au Ha pac4€T aTMOCHEPHOTO JABICHNUS;

HW3zydenne ycTpoiicTBa 6apoMeTpa aHEpoOna;

VYerHblit onpoc;
MTHCHMEHHBIH KOHTPOIIb;
JIMKTaHT;

https://resh.edu.ru/

44,

JleiicTBHe :KUAKOCTH U rasza
Ha NOrpy:KEHHOE B HUX TEJIO

DKcHepruMEeHTaIbHOE OOHAPYKEHUE JEHCTBHS )KUAKOCTH U Ta3a Ha MOTPYXEHHOE B HUX TEJI0;
Omnpe/esieHre BRITAIKUBAIONICH CHIIBI, JCHCTBYIOIIEH Ha TEJIO0, MOTPYKEHHOE B )KUJIKOCTD;
IIpoBeneHne n 00CyXkICHHE OIBITOB, IEMOHCTPUPYIOIINX 3aBHCHMOCTD BBITAJIKUBAIOIICH CHIIBI,
JIeHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BbEMa MOTrPYKEHHON B JKHIKOCTh YaCTH Tela U OT
TUIOTHOCTH JKUJAKOCTH;

HccnenoBanue 3aBUCHMOCTH Beca Teja B BOZIE OT 00bEMa MOrpyKEHHON B KU KOCTh YaCTH
Tena;

Perenue 3a1a4 Ha IpUMEHEHNE 3aKOHAa ApXUMe/a M YCIOBHS [UTaBaHUS T,
KoHncTpynpoBanue apeomeTpa Wil KOHCTPYUPOBAHHE JIOJIKU U OTpeiciicHHE eé
TPy30M0abEMHOCTH;

VYcrHblit onpoc;
MTHMChMEHHBIH KOHTPOJIb;
npaKTUyYecKas padora;
KOHTpOJIbHAsI paboTa;

https://resh.edu.ru/

Hroro no pasueny
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Paznen 5. Pa6oTa u MOIIHOCTB. DHeprust

5.1

PaGora n momHocTh

2

DKCIepHUMEHTAIBHOE ONPeIeTICHNE MEXaHHYECKOW paOOTHI CHITBI TSDKECTH TIPH MAACHUH TeJla U
CHJIBI TPCHUSI [IPY PAaBHOMEPHOM IEPEMEILCHUH TeJla 110 TOPU30HTAIbHOM OBEPXHOCTH;
Pacuét momHocTH, pa3BuBaeMoil pu MobEME IO JISCTHHLIE;

Pemenwne 3a1au Ha pacuéT MeXaHHYECKOH paObOTH U MOIITHOCTH;

Yeruslii onpoc;
MUCbMEHHbII KOHTPOJIB;
JIUKTAHT;

https://resh.edu.ru/

5.2.

Hpocn,le MEXaHU3MBbI

OrmpeenieHNe BBIUTPBIILIA B CHIIE TPOCTHIX MEXaHU3MOB Ha IIPUMEPE Pbluara, HOABHKHOTO 1
HETOJIBUKHOT0 OJIOKOB, HAKJIOHHOM IJIOCKOCTH;

HccnenoBaHue ycloBysl PaBHOBECHS pbIuara;

OO6HapyKeHHe CBOMCTB MPOCTBIX MEXaHU3MOB B PA3JIMYHBIX HHCTPYMEHTAX U
NIPUCIIOCOOIEHUSAX, CTIOB3YyEMbIX B OBITYH TEXHHUKE, a TAKXKE B )KUBBIX opranusmax (MC —
ouoorus);

DKCIepUMEHTalIbHOE JOKA3aTEIbCTBO PABEHCTBA PAOOT PH IPUMEHEHHHU IIPOCTBIX
MEXaHH3MOB;

Omnpenenenue KI1/] HakJIOHHOM MIIOCKOCTH;

Pemenue 3a1a4 Ha npuMeHeHUE IpaBUIa paBHOBeCHUS pblyara 1 Ha pacuét KI1/1;

VYerHblit onpoc;
MTHCHMEHHBIH KOHTPOJIb;
npaKTUyYecKas padora;
TECTHPOBAHME;

https://resh.edu.ru/




5.3. | MexaHuueckasi SJHeprus 3 0 DKCIeprUMeHTaIbHOE OIPECIICHNE N3MEHEHUS KHHETUIECKO 1 TIOTCeHIIMAIBHOM SHEpruu Tesia | YCTHBIN orpoc; https://resh.edu.ru/
TIPH €ro CKaThIBAHUHU 110 HAKJIIOHHOMH IIIOCKOCTH; MUCbMEHHbII KOHTPOJIB;
DopMyITHpOBaHHE Ha OCHOBE MCCJICIOBaHHs 3aKOHA COXPAHEHHS MEXaHUUECKOM SHEPTUH; npakTHyeckas pabora;
O06cyxIeHre rpaHUL] IPUMEHUMOCTH 3aKOHA COXPAHEHUS YHEPTUH; KOHTpOJIbHAs paboTa;
Permenne 3a1a4 ¢ Mcroap30BaHNEM 3aKOHA COXPAHEHUS YHEPTHH;
Hroro no pazgeny: 13
Pesepsroe Bpemst 2
OBIIEE KOJIMYECTBO YACOB | 68 11

110 ITIPOTPAMME




INOYPOYHOE IINTAHUPOBAHMHE

JKUJIKOCTEN U TBEPBIX TEIL.

Ne | Tema ypoka Kosu4vecTBo 4acos Hara Buabi, gopmbi
n/n U3yYeHHUs | KOHTPOJIS
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoThI padoThI

1. |Yro m3yuaer pusmka. 1 0 0 YcTHBIM onpoc;
Hexotopsie puznueckue
TEPMUHBI.

2. | HaOmromeHus v ONbITHL 1 0 0 YcTHBIM O1poc;
Ou3nyecKkue BEINYNHBIL.

N3mepenne Gpuznaeckux
BEJIMUHH.

3. | TOYHOCTh M MOTPEIIHOCTh 1 0 0 YcTHBIN onpoc;
U3MEPECHUM.

4. | Pewmenue 3anau. 1 0 0 [TucbmenHbIi

KOHTPOJIb;

5. | JJaGoparopnas pa6ota Nel 1 0 1 [TpakTrueckas
«OrnpeneneHue HeHbl pabora;
JIeTICHUSI U3BMEPUTEIILHOTO
npubopa» T/p Kommiekt
MTOCYJIBI B 000PYIOBaHUS
IJ11 YYEHUYCECKUX OIIBITOB

6. | ®usuka u texHuka. T/p 1 0 0 YcTHBIN onpoc;
Kowmmsrorepaoe o6opyaoBanue IHCEMEHHELH

KOHTPOJIb;

7. | Crpoenue BeliecTsa. 1 0 0 VYcrHbIl onpoc;
Monexkyibl. bpoyHOBCKOE
JIBUKEHUE

8. | JJabopaTopHnas pabora 1 0 1 [TpakTrueckas
No2 «3mepenue pazmepoB pabora;

Masbix Tes» T/p Kommiekt
nocy sl M 000pyI0BaHUS
AJI YAYCHUYCCKUX OIBITOB

9. | JIBmKeHuEe MOJIEKYJI. 1 0 0 VYcerHBIM onpoc;

B3anmoneiicTBre MoOJEKy MACbMEHHEIN
KOHTPOJIb;

10. | ArperatHbie COCTOSIHUS 1 0 0 [IuceMenHbI

BelecTBa. CBoOICTBA Ta30B, KOHTpOJIb;




11.

O000meHue 1
CHCTEMATU3ALHS TEMBI
«ITepBoHayvanbHBIC
CBEIEHUS O CTPOCHUU
Bemectay T/P
KomnberotrepHoe
o0opynoBaHue
Hudposas
naboparopust
yaeHndeckas ((husuka,
XUMUS, OMOJIOTHSA):
Iudposoii maTank
TEeMITepaTyphl
KowmmnekT nocyisl u
000pyIOBaHUS IJIS
YYEHUYECKUX OIBITOB

3auer;




12.

Mexanuueckoe nIBUKEHHUE.

VYeTHBIT 01poc;

PaBHOMepHOE U MUCbMEHHBIN
HEPAaBHOMEPHOE JIBUKEHHUSI. KOHTPOJIb;
T/p KommsrorepHoe

o0opymoBaHUE ¢

BUJICOKAMEPOU ISt

JETAIBHOTO PACCMOTPEHHS

OIIbITa, BBIBCACHHOT'O HAa

9KpaH.

13. | Cxkopoctb. Equnuiisi ITnceMeHHEbIN
CKOPOCTH. KOHTPOJIb;

14. | Pacyer myTu u BpeMeHU [IuceMenHbIM
JIBUKECHUSI. KOHTPOJIb;

15. | Uuepuus. Bzanmoneiictue YcTHBIN onpoc;
TeN

16. | Macca tena. Equnauis VYcrHbll onpoc;
Macchl. 3Mepenne macchbl
Teja Ha Becax.

17. | JJaboparopnas pabota Ne3 [TpakTrueckas
«3MepeHre Macchl Tenna Ha pabora;
prIuaxHbIX Becax» T/p
O6opymoBanue I
nmabopaTOpHEIX PaboT U
YUCHHUYCCKUX OIBITOB

18. | IlnoTHOCTH BemiecTna. VYcTHBII onpoc;

19. | Jlaboparopuas pabota Ned [MpakTudeckas
«M3mepenne o0bema Tena pabora;

T/p Ob6opynoBanue st
nmabopaTOpHEIX PaboT U
YUCHUYCCKHUX ONLITOB

20. | Pacuet maccel 1 00beMa YcTHBIN onpoc;
TeJa Mo ero IIOTHOCTH. TECTUPOBAHUE;

21. | JTaboparopnas pabota Ne5 [IpakTuyeckas
«OmnpeneneHue mIoTHOCTH pabora;
BEILECTBA TBEPAOTO TEJa»

T/p O6opynoBauue 1st
nmabopaTOpHEIX PaboT U
YUYCHHUYECKUX OIIBITOB

22. | Pemenue 3a1a4 no teme [TuceMeHHBIH

«MexaHnuecKkoe JBUKEHUE. KOHTpOJIb;

Macca. IlimoTHOCTE
BEIIECTBA)




23. | KoutponpHas pabora Nel KontponbHas
«MexaHn4ecKoe JBHKEHUE. pabora;
Macca. ITnotHocTs
BEIIECTBA»

24. | Cuna. SIBneHue TATOTEHHUS. YcTHBIN onpoc;
Cuuia TsKecTH.

25. | Cuita ynpyroctu. 3aKoH YcTHBIl onpoc;

I'yka.




26.

BGC TCIAa. EI[I/IHI/II_IBI CHUJIBI.
CBs3b MEXTY CUIION
TSHKECTH U MacCOH Tejia

IIcbMeHHBIN

KOHTPOJIb;

27.

Cuna TsKeCcTH Ha IPYTUX

I1anerax

YcTHBIM onpoc;

28.

Jnnamomerp.
JlaGopaTtopHnast pabota Ne6
«I"panynpoBaHue NpyKUHbI
Y UBMEPEHHE CUJIT
nuHamomerpom» T/p
OGopynoBanue st
nabopaTopHBIX PadoOT U
YICHHYECKHX OITBITOB

IIpakTrueckas
pabora;

29.

CrnosxeHue AByX CHII,
HaIIPaBJIEHHBIX 110 OJTHON
IPSIMOMA.

PaBHOzelcTBYIOIIIAS CHUIT.

YeTHBIT 01poc;

30.

Cuna tpenus. Tpenue
nokosi. TpeHue B Npupoje u
TEXHHUKE

YcTHBIM onpoc;

31.

Jlaboparopnas pabota Ne 7
«M3MepeHune cuibl TpeHUs
CKOJIbXKEHUS U CUJIBI TPEHUS
KauaHUsl C IOMOIIbIO
nuHamometpa» T/p
O6opynoBanue s
71a00PaTOPHBIX pabOT U
YUYCHHUYECKHUX OIIBITOB

IIpakTrueckas
pabora;

32.

Kontponpsnas padora Ne2
«Bec Ttena. I'paduueckoe
nuzo0paxenue cuit. CUbL
PaBHozelicTByrO1Iast CUI»

KonTponbHas
pabora;

33.

HaBnenne. EaquHuIip
aBIIEHUS

YcTHBIN onpoc;
JTUKTaHT;

34.

CriocoObl yMEeHbIICHUS U

YBCIUUYCHUA NABJICHUA

IIcbMeHHBIN

KOHTpOJIb;

35.

JlaBneHwue rasa.

YcTHBIN onpoc;

36.

Ilepenaua naBnenus
JKAJIKOCTSIMH U Ta3aMH.
3akoHn Ilackans T/p
O6opymoBanue 1
JIEeMOHCTpaIuit

YeTHBIT 01poc;




37.

JlaBieHue B )KUJIKOCTH U B

raze. Pacuer naBieHusa Ha

VYeTHBIT 01poc;

MMACbMEHHEIN
JTHO ¥l CTEHKH COCy/a KOHTPOJIb;
38. | Pemenue 3amau «Jlapnenue ITnceMeHHEbIN

B XXUJKOCTH U B ra3chy.

KOHTpOJIb;




39.

I'mapocratnueckuit
napajokc. CooOmiaronuecs
cocyabl. ['mapaBnuueckue
MexaHu3Mmbl. T/p
O6opynoBaHue st

YceTHBIT 0O1poc;

JIEMOHCTpaLui

40. | Bec Bo3nyxa. AtmochepHoe YcTHBII o1poc;
nasnenue. T/p
OGopynoBanue st
JIEMOHCTpAaIuit

41. | U3mepenue atmochepHoro VYcTHBIN onpoc;
napyieHus. OMnbIT
Toppuuemnu.

42. | bapomerp-anepous. [TnceMeHHBII
ATMoOc]epHOe 1aBJIeHHEe Ha KOHTPOJIb;
pa3IMYHbIX BBICOTAX.

43. | Manometpsl. T/p YeTHBIT 01poc;
O6opynoBaHue s
JIEMOHCTpaIui

44. | TlopuHEBON U KUAKOCTHBIN YceTHBIT 0O1poc;
Hacoc. ['mapaBnuyeckuit
npecc.

45. | JeiicTBHE KUIKOCTH U rasza ITnceMeHHEbIN
Ha MOrPY>KEHHOE B HUX KOHTPOJIb;
teno. T/p O6opynoBanue
JUISL IEMOHCTpaIuit

46. | 3akoH Apxumena YcTHBIN onpoc;

TECTUPOBAHUE;

47. | JJaboparopnas pabota Ne§ [MpakTudeckas
«Ormpenenenue pabora;
BBITAJIKUBAIOIIECH CHIIBI,

JICUCTBYIOLLEH Ha
MOTPYKEHHOE B KUJKOCTh
teno» T/p O6opynoBanue
IUIs1 1a00paTOPHBIX paboT U
YUYCHHUYECKUX OIIBITOB

48. | IlnaBanue Tei. YeTHBII 01poc;

49. | Pemenue 3a1a4d mo TeMe ITnceMeHHEbIN
«ApxumenoBa cuia. KOHTPOJIb;
VYcnoBus niaBaHus T

50. | JlaboparopHasi pabota Ne9 [MpakTudaeckas
«BpIsicHeHue ycinoBuit pabora;

II1aBaHUs TCJ1a B X KUJAKOCTH»

T/p O6opynoBanue 1ist




nmabopaTOpHBIX PaboT U
YUCHHYECKHX OTBITOB

51. | [InaBaHue cyaoB. YcTHBIN onpoc;
BosnyxomnnaBanue. TECTUPOBAHUE;

52. | Pemenue 3agau [TucbmenHbIit
«ApxumenioBa cuia. KOHTPOJIb;

IImaBanue ten. [ImaBanue
cynoB. Bo3zmyxormiaBanue.




53. | KouTponbHas padota Ne3 KonTponpHas
«/laBneHue TBepAbIX TeN, pabora;
JKUIKOCTEN U ra30By

54. | Mexannueckas paboTa. YcTHBIN onpoc;
Enuauie: paboTsl. MUCbMEHHBIN

KOHTPOJIb;

55. | MomHocTh. EquHUIEI YcTHBIN onpoc;

MOII[HOCTH. MUCHbMEHHBIN
KOHTPOJIb;

56. | [IpocThie MEXaHU3MBI. YcTHBIN onpoc;
Ppruar. PaBHoBecue cui Ha
pbluare

57. | MOMeHT cuibl. YceTHBIT 0o1poc;

58. | Ppruaru B TeXHUKE, OBITY U [TpakTyeckas
npupoze. JlaboparopHas pabora;
pabota Nel( «BeisicHenue
YCIIOBHSI paBHOBECHSI
peruara» T/p
O6opymoBanue I
71a00PaTOPHBIX paboOT U
YUYCHHUYECKUX OIIBITOB

59. | bioku. «3010TO€ MPABUIIO YcTHBIM onpoc;
MEXaHUKI.

60. | Pemrenue 3amau «YcioBus 3auer;
paBHOBECHSI pbluara MMCbMEHHBIN

KOHTpOJIb;

61. | LlenTp TsKECTH TENIA YcTHBIM onpoc;

62. | YcnoBus paBHOBeCHS YceTHBIT 01poc;
phlyara.

63. | KoaddunmeHt moae3Horo [TpakTrueckas
EWCTBUSA MEXAHU3MOB. pabora;
Jlaboparopuas pabora Nel 1l
«Onpenenenue KIIJI npu
noJbeMe Tefa 1o
HaKJIOHHOM MIIOCKOCTH»

T/p O6opynoBanue 1ist
nmabopaTOpHEIX PaboT U
YUCHHUYECCKHUX OIIBITOB
64. | Oueprus. [loreHunanbHas u YeTHBIT 01poc;

KHHCTHUYCCKAd SHCPIrUu.




65.

IIpeBpamienue o1HOrO BUIa
MEXaHUYECKOW SHEPTUH B

ApYroii.

VYeTHBIT 01poc;
TECTUPOBAHUE;




66. | KoutponbHas padota Ned 1 0 KontponbHas
«Pabora. MoIIHOCTb, pabora;
SHEPTUS»

67. | [loBTOpeHue Kypca 1 0 CamoorieHka ¢

UCTIOJIh30BaHHEM
«O11€HOYHOT O
JTUCTaY;

68. | UToroBast KOHTpOJIbHAS 1 0 KonTponbHas
pabora pabora;

OBIIEE KOJIMYECTBO 68 11

YACOBIIO ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YHEHUKA

®duswuka, 7 knacc/[lepeimkun .M., UBanos A.U., AkunonepHoe o6mecTBo «M31aTenbcTBO
«ITpocsemienne";
BBenute cBOii BapHaHT:

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

H.B.®unonosna Metoanueckoe nocodue "dusnka 7 xkiacc", Mocksa, u3z. Apoda, 2018 r

OUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://resh.edu.ru/
http://school-collection.edu.ru/catalog/


http://school-collection.edu.ru/catalog/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS IABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPALIUN
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