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IHOACHUTEJIBHAA 3AIIMCKA

CopneprkaHue porpaMMbl HaIlpaBJIeHO Ha (POPMUPOBAHKME €CTECTBEHHOHAYYHON T'PAMOTHOCTH y4aIllUXCsl U
OpTraHU3aIMI0 U3Y4YeHUsT (PU3UKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBatOTCS BO3MOXKHOCTH ITPEIMETa
B peanmzanuu tpedoBanuiit ®PI'OC OOO K rraHUPyeMbIM JTUYHOCTHBIM U METAIIPEAMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TAKXKe MEXKIPEIMETHbBIE CBS3M €CTECTBEHHOHAYUHBIX YU€OHBIX [IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusnku — cucteMoo0pas3yronuii 111 €CTEeCTBEHHOHAYYHBIX y4eOHBIX MPEAMETOB, OCKOIbKY
(bu3nyeckre 3aKOHbI JIS)KAT B OCHOBE IIPOLIECCOB U SBJICHUMN, U3y4aeMbIX XUMHEH, OH0JIOTuel, acTpoHOMUEH
u pusndeckoit reorpaduei. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKIIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPa, HO U IIPEJOCTaBIIAET HanboJee sicHble 00pa3Libl IPUMEHEHHsI HAyYHOT'O
METO/1a MO3HAHUS, T.€. clIoco0a MOIy4eHHs JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakonen, ¢pusuka — 310
IpeIMeT, KOTOPBIM HapsIy C JpYTHMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JIKEH AaTh MIKOJIbHUKAM
IpeCTaBICHNE 00 yBIEKAaTEIbHOCTH HAYYHOTO UCCIEJOBAaHHUS U PAJIOCTH CaMOCTOSITEIEHOTO OTKPBITUS
HOBOI'O 3HaHHUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOTO 00pa30BaHuUs B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M MHTEPECa K HAyKe y OCHOBHOW MacChl 00yUJarOIInuXCs,
KOTOpBIE B JAJIbHEUIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
B)KHOM 3aJ1a4ueil SIBJISICTCA BBISBJIICHHUE U MOATOTOBKA TaJAHTIMBBIX MOJIOJIBIX JIFOIEH JUIsl POIOIIKEHUS
o0Opa3oBaHMs U JaNbHENIeH npodeccuoHANIbHOMN 1eATeIbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX
MCCTIEIOBAHUH M CO3IaHUH HOBBIX Te€XHOJIOTUN. COrJIacCHO MPUHATOMY B MEKTYHAPOITHOM COOOIIECTBE
omnpexaeneHuto, «EcTecTBeHHOHayUHasi TPAMOTHOCTH — 3TO CIIOCOOHOCTH YeJIOBEeKa 3aHUMATh aKTHBHYIO
TPAKIAHCKYIO TIO3UITUIO TT0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMHU, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HiesMU. HaydHO rpaMOTHBIN YEIOBEK CTPEMUTCS
y4acCTBOBATh B apTYMEHTUPOBAHHOM OOCYKICHUH MPOOIEM, OTHOCSIITNXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HETO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSTH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaTh 0COOEHHOCTH HAaY4YHOI'O UCCJICAOBAaHUA,
— HHTCPHNPETUPOBATH JAHHBIC U UCIIOJb30BaTh HAYYHBIC NOKA3aTCIbCTBA JJIA ITOJTYUCHUA BBIBOJOB.

Nzyuenne pu3nku crnocoOHO BHECTH pelIaloIUi BKIal B JOPMHUPOBAHNE €CTECTBEHHOHAYYHOI
IPaMOTHOCTH 00Y4YaIOLIHXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henn u3yyeHus Gu3Mku Ha ypOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHusl onpeeneHsl B KoHmnenmmm
npenogaBaHus yueOHoro npeamera «Dusmka» B 00pa3oBaTenbHBIX opranusanusax Poccuiickoit denepanmm,
peaM3yIoNMX OCHOBHBIE 00I11€00pa3oBaTeNbHbBIE MPOTPaMMBbI, YTBEPKIEHHOM pemenneM Komnernu
MunuctepcTBa npocBenieHus: Poccuiickoit deaepanun, mpotokod ot 3 gexadbps 2019 r. Ne [1K-4BH.

Henu nzyuenust puszuku:

— npuoOpeTeHre HHTepeca U CTpeMIICHHS 00yJarouXCs K HAYYHOMY U3YUYEHHUIO MPHPOJIBL,
pa3sBUTHE HMX MHTEJUICKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

— Ppa3BUTHUC HpeI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOAC MO3HAHUA U (bOpMI/IpOBaHI/IC HNCCICO0BATCIIBCKOI'O
OTHOULICHUS K OKPYXAIOMIUM SIBJICHUSAM,



— (¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3YYEeHHUsI OCHOB CTPOCHHS MAaTepUH U
(byHIaMEHTABHBIX 3aKOHOB (PU3UKH;

— (dopmupoBaHHE MPEACTABICHHUN O posid (DU3UKU ISl pPa3BUTHS IPYTUX €CTECTBCHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

— pa3BUTHUE NPEJCTABICHUN O BOBMOXHBIX cpepax Oyayiied mpodeccuoHanbHOM NesTEeNbHOCTH,
CBSI3aHHOU C (PM3UKOMH, MOATOTOBKA K JTaTbHEHIIIEMYy OOYICHHIO B 3TOM HAIPABICHHH.

JlocTrokeHue ITHX 1eJiei Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHus 00eCcIIeYnBaeTCs pelieHueM
CIEIYIOIIMX 3a1a4:

— MpUOOpEeTEeHHE 3HAaHUM O TUCKPETHOM CTPOCHUU BEILIECTBA, 0 MEXAaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TpuoOpeTeHNne YMEHUH ONMUCHIBATh U OOBSICHATH (PU3HUECKUE SIBJICHUS C UCIIOJIb30BAaHUEM
MOJTYYECHHBIX 3HAHUI;

— OCBOEHHE METOJIOB PELICHUs MMPOCTEUIIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM (PHU3NYECKUX
MOJIEJIEN, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33144,

— Pa3BHUTHUC YMeHI/Iﬁ H8.6J'II-OI[8.TB IpUPOAHBIC ABJICHHA U BBIIIOJIHATDL OIIBITHI, na6opaTopHLIe pa6OTBI u
SKCHICPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOeHHUE IPUEMOB pabOTHI ¢ HH(popManHel HU3MUECKOTO CoAepKaHus, BKI0Yas HHPOPMAIUIO O
COBPEMEHHBIX JOCTHKEHUIX (U3UKH; aHATN3 U KPUTUUYECKOE OIEHUBAaHNE MH(OPMAIIHH;

— 3HaKOMCTBO CO C(bepaMH HpO(I)eCCHOHaHLHOﬁ ACATCIIbHOCTH, CBA3aHHBIMU C (I)I/I3I/IKOI>'I, u
COBpPCMEHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUIKCHUAX CI)PI?»HHGCKOﬁ HAayKH.

MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO

oOuiero obpazoBanus. JlaHHas mporpaMMa npeycMaTpuBaeT u3yuyeHue GuU3nku Ha 6a30BOM ypoBHE B 7
Kjlacce B 00b€Me 68 yacoB mo 2 yaca B HEHEIIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa
dwusmnka — HayKa 0 MPUPOJE, N3ydaeT (GU3MUECKUE SABICHHUS: MEXaHUYECKHE, TEIUIOBBIC, SJICKTPUIECKHUE,
MarHuTHbBIE, CBETOBbIE, 3BYKOBBIEC.

Oduznyeckue BelnunHbl. M3mepenne puszndeckux BenmnuuH. Ousndeckue nmpubdopsl. [lorpenrHocTs
n3MepeHnil. MexayHapoiHasi CUCTEMA €IMHULL.

Kak ¢usuka u apyrue eCTeCTBEHHBIE HAYKU U3YYAIOT MPUPOY. EcTecTBeHHOHAYYHBIM METO]T TO3HAHWS:
Ha0II0IeHUE, ITOCTAaHOBKA HAYYHOTO BOMPOCA, BEIABMYKCHHUE THITOTE3, SKCIICPUMEHT 110 TTPOBEPKE THITOTES,
o0BsicHEHHE HAa0M01aeMoro sBiIeHus. Onucanue GU3NIecKuX SBICHUHN C TOMOIIBI0 MOJICTICH.

JdemMoncTpanuu
1. Mexannueckue, TEII0BbIE, 3JEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usnueckue npruOOPHI ¥ MPOLEAYPa IPSIMBIX H3MEPEHH aHAIOTOBBIM B UG POBBIM IPUOOPOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue MEHbI JSICHHUS IKAJIBl U3MEPUTEIBHOTO mpubopa.

2. 3mepeHue pacCTOSHUM.

3. U3mepenne o0bEMa )KUAKOCTH M TBEPIOTO TeJa.

4. OnpenesneHue pa3MepoB MaJlbIX TeEJl.

5. U3mepenue temneparypsl pU MOMOIIHU KUIKOCTHOTO TEPMOMETPA U AaTUUKA TEMIIEPATYPHI.

6. [IpoBeaeHme McciieIOBaHUS 110 TPOBEPKE TUIOTE3bI: JAITBHOCTD MOJETA MIAPUKA, MYIIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBoHayabHbIE CBeIeHUS 0 CTPOEHMHU BelleCTBa

CrtpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. OTBITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE
BeniecTBa. OMBITHI, I0Ka3bIBAIOIIUE IUCKPETHOE CTPOCHHUE BEILIECTBA.

JBr>xenue yacTuil BemiecTBa. CBs3b CKOPOCTH ABMKEHUS YaCTHI] C TeMIIepaTypoil. bpoyHoBckoe
nekenue, nuddysus. BzanmoencTBre 4acTUIl BENECTBA: MPUTHKEHNE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOSHUE Ta30B, KUIAKOCTEH 1 TBEPABIX (KPUCTAJUTMUYECKUX ) TE.
B3anMocBs3b Mex 1y CBOMCTBaMH BEIIECTB B PA3HBIX arPEraTHBIX COCTOSHUAX U UX AaTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIbI. B3anMOCBS3b MEXy CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbix
cocTostHUM BOJIbI. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

JdemoHcTpauuu
1. Habmonenne OpOyHOBCKOTO JBHMKEHHMS.

2. Habmonenue nuddysum.

3. Ha6J'IIOI[eHI/IC HBHCHHﬁ, O6’B}ICHHIOH_[I/IXC}I MPUTAKCHHUEM UJIN OTTAJIKUBAHUEM YaCTUI] BCUICCTB.

JlabopaTopHbie padoThbl U ONBITHI
1. Ouenka auamMerpa atoMa METOOM PSIIOB (¢ UcIoyib3oBaHueM (hoTorpadumii).
2. OnbBITH O HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBukeHne U B3aNMO/1eiiCTBUH

Mexanunueckoe ABuxeHue. PaBHoMepHoe U HepaBHOMepHOE JiBHkeHUE. CKopocTb. CpeliHsisl CKOPOCTh MPHU
HEPaBHOMEPHOM JIBKCHMH. Pacd€r myTu 1 BpeMeHU ABUXKEeHUA. PABHOMEpHOE U HEPAaBHOMEPHOE IBU-
xenue. Ckopoctsb. CpefHssi CKOPOCTh P HEPABHOMEPHOM JIBIKEHUH. Pacuér myTu 1 BpeMEeHU ABUKECHUSI.

SIBnenue nHepuuu. 3aKoH UHEpUUU. B3auMoeiicTBre Tesn Kak MpuYruHa U3MEHEHUSI CKOPOCTHU ABUKEHUS



Tes. Macca kak Mepa uHepTHOcTH Tena. [InoTHocTs BemecTBa. CBs3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYII B
enuHUIE 00BEMA BEIIECTBA.

Cuna kak xapakTepucTHka B3auMoaencTsus tei. Cuia ynpyrocty 1 3akoH ['yka. M3amepenue cuisl ¢
MOMOIIBIO AUHAMOMETpA. SIBJI€HHUE TATOTEHU U cuia Tsbkectu. Cuiia TsbkecTy Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CrnoxeHue cuil, HallpaBJIEHHBIX 110 0HOH npsiMoil. PaBHozelicTByromas cuit. Cuna
TpeHusl. TpeHHe CKOIbKEHUs U TpeHue nokos. Tpenue B npupoje u texuuke (MC).

JdemoncTpanuu

1. HaGmroieHne MexaHn4ecKoro JBMKEHUs Teja.

2. I3mepeHne CKOpOCTH IPSIMOJIMHEHHOTO IBUKECHUSI.

3. HabnroneHue siBIE€HUS UHEPLIUU.

4. HabnroieHre M3MEHEHUs1 CKOPOCTH NPH B3aUMOJIEHCTBUU TEIL.
5. CpaBHEHHUE MacC MO B3aUMOJICHCTBUIO TEJL.

6. CnoxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

JlabopaTopHbie padoThI U ONBITHI
1. Onpenenenrie CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapuKa B )KUIAKOCTH, MOJEIH SJIEKTPUUECKOTO
ABTOMOOWJIS U T. II.).

2. Onpenenenne cpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM IIapuKa M0 HAKIOHHOH IIOCKOCTH.
3. Onpezenenue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD PaCTsLKEHUA (AeopMaIii) NpyKUHBI OT MPHI0KEHHON
CHJIBI.

5. OHBITH, ACMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI TPCHUA CKOJIBXKCHUA OT BECA TCJIa U XapPaKTCpPa
COINMpHUKACAOIINXCA HOBCpXHOCTCfI.

Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. CiocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBiieHus. [laBienue raza. 3aBUCUMOCTh JaBJICHUS Ta3a
oT 00séMa, TeMmieparypsl. [lepenaua naBnenus TBEPABIMH TEJIaMH, KUAKOCTAMHU U Tazamu. 3akoH [lackamns.
[THeBMaTHYeCcKHe MAITUHBL. 3aBUCUMOCTH JIaBIICHUS KHUIKOCTH OT TTTyOUHBL. [ MapocTaTHueckuii mapaokxc.
CooOuiaromuecs cocyzbl. ' napaBinyeckue MEXaHU3MBbI.

Atmocdepa 3emnu u atmocepHoe naBienue. [IpuunHbl CylecTBOBaHHS BO3AYIIHOM 0000YKH 3eMITH.
OmnsiT Toppuuenu. M3mepenue arMochepHOro gaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJl YpoBHEM Mopsl. [Ipubopsl 11 n3MepeHust atMoc(hepHOro JaBieHuUs.

JlelicTBHE KUKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeNl0. BeITankuBaromias (apxumMe0oBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. BozayxomiaBanue.

JdemoncTpanuu

1. 3aBMCUMOCTB 1aBJIEHUS T'a3a OT TEMIIEPATYPBHI.

. Ilepenava naBieHUs )KUIKOCTBIO U Ta30M.

. Coobmiaromuecs cocysl.

. 'mapaBnnueckwmii npecc.

. I[IposiBnenue neiicTBus aTMOCHEPHOTO AABICHHS.

. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Teja U TNIOTHOCTHU YKUKOCTH.
. PaBeHCTBO BBITAJIKUBAIOIIEN CUJIBI BECY BHITECHEHHOM KUJIKOCTH.
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8. YciioBue mi1aBaHus TeJI: IJIaBaHUE WIIN MOrpy>XCHUC TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA IUIOTHOCTEH
TCJIa U X KUJKOCTH.

JlabopaTropHbie padoThl 1 ONBITHI
1. UccnenoBanue 3aBUCIMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJa.

2. OnpeneneHye BHITAIKUBAIOLIEH CUJIbI, IEHCTBYIOLIEH Ha TENO, IOIPYKEHHOE B JKUIKOCTD.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIbI, IEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT MAaCChI TENA.
4. OnpIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD BHITAJIKUBAIOIIEH CHUJIbI, ACHCTBYIONIEH HA TEJO B AKUJIKOCTH,
0T 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJIa M OT IJIOTHOCTH KHUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKH U ONpeiesieHUE €€ Ipy30I0bEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTB. JHEPrust

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblYar, 6J0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs poruara. [Ipumenenue
IIpaBUJIa paBHOBECHUS pblyara K 0JI0Ky. «3osoToe rnpaBuio» Mexanuku. KITJ[ mpocTeix MeXaHHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sueprus. Kunernyeckas u noreHiuanpuas sneprus. [Ipespaienue ogHoro Bujaa
MEXaHMYECKOM HEePTruu B APYroil. 3aK0H COXpaHEHUS IHEPTHH B MEXaHHKE.

JdemMoHcTpauuu
[IpuMepsl IPOCTBIX MEXaHU3MOB

JlabopaTopHbie paGoThl M ONBITHI

1. Onpenenennie paboThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBHKEHUU TeJla 10 TOPU30HTAIBLHOMN
MTOBEPXHOCTH.

2. UccnenoBanue ycaoBUi paBHOBECHUS pbluara.

3. Usmepenne KII/] HakTOHHOM MIIOCKOCTH.

4. N3yuyeHue 3aK0OHa COXPAaHEHUSI MEXaHUYECKON IHEPIHH.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3ydenne pu3mku B 7 KJIacCe HAMPABJICHO Ha IOCTHKEHUE 00yJaIONTUMUCS JTNIYHOCTHBIX,
METaNpeIMETHBIX U MPEJAMETHBIX PEe3yIbTaTOB OCBOCHHUS yU€OHOI0 IpeIMeTa.

JIMUHOCTHBIE PE3YJIbTATHBI
Ilampuomuueckoe gocniuTaHue:
— TMpOSBIIEHUE UHTEpEca K HICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pr3nueckoi HayKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTHXKEHUSIM POCCHUICKUX YUEHBIX (DU3UKOB.

Fpa.m’dancxoe u nyoeno-npaecmeennoe eocnumaHnue.:
— TI'OTOBHOCTb K aKTUBHOMY Yy4aCTUIO B O6Cy>KIIeHI/II/I O6HI€CTBCHHO-3H3LII/IMI>IX H 5THYCCKHX HpO6JI€M,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM [[OCTI/DKGHI/Iﬁ CI)I/IBI/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3THUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTU yT-IéHOFO.

Icmemuueckoe eocnumanue:

— BOCHPHUATHE ICTETUYECKUX KauecTB (PU3NUECKOIN HAyKU: €€ rapMOHUYHOTrO MOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

Llennocmu nayunozo no3nanus:
— OCO3HAaHME [[EHHOCTU (PU3MUYECKOI HAYKH KaK MOIIHOTO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABIISIIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEIOBATENbCKON e TEIbHOCTH.

Dopmuposanue Kyabmypolt 300p06ba U IMOUUOHATNLHO20 D1AZONONYUUA:
— OCO3HAaHME LIEHHOCTU 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BaXHOCTH TIPaBHJI O€30MaCHOTO MOBEJCHHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM U TEIIJIOBBIM

000py/I0BaHNEM B IOMAIIHUX YCIOBHSIX;

— ¢(hopMHUPOBAHHOCTh HaBbIKA PeQIIEKCHH, TPU3HAHUE CBOETO IIPpaBa Ha OMKOKY U TAaKOI'o K€ IpaBa y

JPYTOTro YeIOBEKa.

Tpyooeoe socnumanue:
— aKTHBHOE YYaCTHE B PEIICHUH MPAKTUYCCKUX 3a/1a4 (B paMKaX CEMbH, IIKOJIbI, TOPOJIa, Kpasi)
TEXHOJIOTUYECKOH U COIUAIbHON HAIPaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PU3MYCCKHUX 3HA

HUIl;— HMHTEpec K MPAaKTUYECKOMY M3Y4EHHIO Mpodeccuil, CBA3aHHBIX ¢ PUIUKOM.

IKonozuueckoe eocnumanue:
— OpHUEHTalUs Ha MPUMEeHEeHHEe (PU3NUECKUX 3HAHUH 71 pelIeHus 3a/1a4 B 00JIacTH OKpYy-Karolen
cpebl, IUNITAHUPOBAHUS IOCTYIIKOB U OLIEHKH UX BO3MOXHBIX ITOCJIEICTBHM Il OKPYKAOIIEH

Cpellbl;— OCO3HaHME TJI00aJbHOTO XapakTepa SKOJIOTMYECKHUX MpoOJeM U MyTel UX pelieHus.

Aoanmayusa 00yuarue2oca K usMeHAIUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIUL CPedbl:

— TOTPeOHOCTH BO B3aUMOJICHCTBUY MPH BBHITIOJHEHUHU MCCIEJOBAHUN U TPOEKTOB (pr3nuecKon
HAIPABJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM IPYTHX;

— IIOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTH 4gCpe3 MPAKTHYCCKYIO ACATCIIbHOCTD,



— TOTPeOHOCTh B (POPMUPOBAHUY HOBBIX 3HAHHI, B TOM YuClie (POPMYITHPOBATh HIICH, TOHSITHS,
TUNOTE3bl 0 (U3NYECKUX OOBEKTaX U SBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acT (pr3ukw;
— TUIAHUPOBAHUE CBOETO PA3BUTHUS B MPHOOPETCHUN HOBBIX (PM3UUECKUX 3HAHUM;

— CTPEMIICHHUEC aHAJIM3UPOBATh U BBIABJIATH B3aAUMOCBA3U IIPUPOIEL, 06HI€CTBa 1 3KOHOMHMKH, B TOM
YHUCJIC C UCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX 3HaHI/II71;

— OIICHKA CBOMX JICHCTBUN C yUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEly, BO3SMOXKHBIX TJI00ATbHBIX
IOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

YHuBepcanbHbIC IO3HABATEIbHBIE AEHCTBUS

ba3zoenie nocuueckue oeiicmeu:
— BBISABJIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN 0ObEKTOB (SIBICHUH);
— yCTaHaBIUBAaTh CYIIECTBEHHBINH MPU3HAK KIacCU(PHUKAIN, OCHOBAHHUS JJIsl 000OIIEHNS U CPABHEHNUS,

— BBIBIISTH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCMaTpUBaeMbIX (DaKkTaX, JaHHBIX U HAOIIOACHUSX,
OTHOCSIINXCS K (PU3NUECKUM SIBIICHUSM;

— BBIABJIATH NPUYIUHHO-CICACTBCHHBIC CBA3U IPHU U3YUYCHUU (1)I/I3I/I‘~I€CKI/IX SIBIICHHUI U IMponecCoB;
ACJIaTh BBIBOABI C UCITOJIB30BAHUEM ACAYKTUBHBIX U HHAYKTHUBHBIX yMOS&KJ'IIO‘-ICHHﬁ, BbIIBUI'aTh
THUITIOTE3BI O B3aUMOCBA3IX (1)H3H‘I€CKI/IX BCJINYHUH,

— CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 perieHus yueOHol pu3nueckoil 3ajauu (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PELIeHHUs, BBIOOP Haubosee MOAXO0IAIIEro C y4ETOM CaMOCTOSATENILHO BbIIEIEHHBIX
KPUTEPHEB).

ba3zoevie uccneooeamenvckue oelicmeus:
— HCIIOJIB30BAaTh BOIIPOCHI KAK HCCIIeN0BATEIbCKUM HHCTPYMCHT IIO3HAHUS;

— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY ILJIAHY OIBIT, HECJIOKHBIN (PU3NYECKUl
HKCIIEPUMEHT, HEOOIIbILIOE HCCIeI0BaHIE (PU3NYECKOTO SBIICHUS;

— OLCHHUBATh HA IPUMCHUMOCTE U JOCTOBECPHOCTH I/IH(i)OpMaHI/IIO, IMOJIYYCHHYIO B X04€ UCCIICJOBAHHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSTENILHO (GOPMYyITUPOBATH 000OIIEHNUS M BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOIEHYS, OIBITa, HCCIICTOBAHMS;

— MPOTrHO3UPOBATH BO3MOKHOC ,uanLHeﬁmee pa3BUTHC (I)I/ISI/I"ICCKI/IX MponecCoOB, a TAKIKEC BLIABUT'ATH
MPEAIIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paboma c ungpopmayuei:

— MPUMEHSTh Pa3IN4Hble METO/Ibl, HHCTPYMEHTHI U 3allpOChI NIPH IMOUCKE U 0TOOpE HHPOPMAIIIH UITU
JIAHHBIX ¢ YIETOM MPEIOKEHHOM yueOHOU (pr3ndeckoi 3amaumu;

— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIHIO pa3IMYHBIX BUIOB U GOpM
[IPEICTABIICHHUS,;

— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeACTaBICHU HHPOPMALIUU U WILTIOCTPUPOBATh
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TarpaMMaMu, HHOH rpadukoil 1 uX KOMOWHAIMSMU.



YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HGIZCTBPI?I

Obwenue:

— B X0/JIe 00CyXAeHHs yueOHOro MaTepuana, pe3yJibTaToB JIa0OPaTOPHBIX PadOT U MPOEKTOB 331aBaTh
BOIIPOCHI O CYILIECTBY 00CYXAaeMOl TeMbl M BbICKA3bIBaTh UJIEH, HAlIEJICHHbIE Ha pEUICHUE 3aJa4u U
nojjepkaHue 0JaroxenaTeIbHOCTH OOIIECHUS;

— COIIOCTAaBJIATH CBOU CYXKXJACHUS C CYXKICHUAMU JPYIrUX YUaCTHHUKOB Jualiora, 06Hapy)i(I/IBaTB
pa3inuunue u CXoACTBO HOSHHHﬁ;

— BBIPAXAaTh CBOIO TOUYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

— TYOJUYHO MPEJCTABIATh PE3yAbTAaThl BHITOIHEHHOTO (PU3UYECKOTO OIBITA (SKCIIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA).

Coemecmuasn desamenpbHOCMb (COMPYOHUYUECHBO):

— MOHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAH/IHON ¥ WHIUBUYyaTbHOU PabOTHI IPH PEIICHUU
KOHKPETHOU (PU3HUYECKOM MPOOIEMBIL;

— IPUHUMATh LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

pacapeaciisitb poJju, 060y>KI[aTL MMpOUECChI U PC3YJIbTATHL COBMECTHOM pa6OTBI; 0606H_[8.Tb MHCHUA
HECKOJIBKHUX J'IIOI[CfI;

— BBIIIOJHATH CBOKO 4aCThb pa6OTBI, AOCTHUTasl KaUCCTBCHHOI'O pE3YyJibTaTa 11O CBOEMY HAIIPABJIICHUIO U
KOOpAUHHUDPYA CBOU HeﬁCTBHH C ApYTMMHU YWICHAMU KOMAaHbI;

— OICHUBATh KAa4€CTBO CBOCT'O BKJIaJa B O6IIIPII>1 IMPOAYKT 110 KPUTCPHUAM, CAMOCTOATCIIEHO
C(i)OpMy.]'II/IpOBaHHBIM Y4aCTHHUKaMH B38.HMO,Z[CI>’ICTBI/I}I.

YHI/IBepcaJ'IBHBIC PCTYIATUBHBIC JIeNCTBUSA

Camoopzauusauu;l:

— BBIABJIATH MPOOIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMINX AJIs pelIeHus] PU3NIECKUX
3HAHHM;

— OPHEHTUPOBATHCS B PA3TUYHBIX MOAX0aX NPUHATHS pelieHUH (MHIUBUyaIbHOE, IPUHSITHE
pellleHus B TpyMIe, IPUHITHE PEelIeHUH TPYIoil);

— CaMOCTOSITEIILHO COCTABJIATh AJITOPUTM pEIICHUs PU3NUECKON 3aJau WM IIJIaHA UCCIIEI0OBaHMS C
y4ETOM HMEIOIIHXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh MpeiaraeMble
BApPUAHTHI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIICHKY CUTYallUU U TpeJyiaraTh IiaH e€ n3MEHEHHUS;

— 06’L$ICH$ITB MMPUYUHBI JOCTHKCHUS (HGIIOCTI/DKGHI/IH) PE3YIbTATOB ACATCIBHOCTH, 1aBATh OLICHKY
MpUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHUBBHI B ICATEIBHOCTD (B TOM YHCIIE B XOJ] BHIIOJHEHUS (PU3NUECKOTO HCCIIEJOBAHUS
WIN TIPOEKTA) Ha OCHOBE HOBBIX 00OCTOSITEIBCTB, H3MEHUBIINXCS CUTYallMi, YCTAHOBIEHHBIX OIIUOOK,
BO3HMKIIUX TPYIHOCTEH;

— ONLCHUBATb COOTBECTCTBUEC PE3YyJIbTaTa HECJIU U YCIOBUAM.

3M0l(ll0HaJleblﬁ UHmMmesliekm:



— CTaBUTh ce0s HA MECTO JIPYTOT0 YEJIOBEKA B XOJI€ CIIOpa MITU TUC KyCCUU Ha HAYYHYIO TEMY,
[IOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYroro.

Ipunamue cedsn u opyaux:

— TpU3HABaTh CBOE MPABO HA OMIMOKY MPH pelIeHUH (PU3HMUECKUX 3aJ1a4 WU B YTBEP)KJICHHUIX Ha
Hay4HbIE TEMBI U TAKOE XK€ IIPABO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

ITpeameTHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y O0YUAIOLTUXCSI
YMCHMM:

— WCIIOJIB30BaTh MOHSTUS: GU3NUECKHUE M XUMHUYCCKHE SIBJICHUS; HAOII0ICHUE, IKCIICPUMEHT, MOJICTIb,
TUIIOTE3a; CAUHUIIBI (PU3NYECKUX BEIIMYHMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, )KHUIKOE, ra3000pa3HOE); MEXAaHHUECKOE JIBIKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSAMOJIMHEHHOE), TPACKTOPHS, PABHOICHCTBYIOMIAs CHII, teopmanus (yrnpyras, rmiacTudeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

— paznuyath sBieHus (Aud@y3us; TeNI0BOe IBUKEHUE YACTUL] BEIIECTBA; pABHOMEPHOE IBUKECHUE;
HEpPaBHOMEPHOE JBUKECHUE; HHEPLIUS; B3AaUMOJCHCTBHE TEJI; PABHOBECUE TBEPABIX TEJI € 3aKPEIVIEHHON
OCBIO BpaIlleHHsI; IIepeada IaBJIeHUs TBEPABIMHU TEIaMH, )KUAKOCTSIMH U Ta3aMu; atMochepHoe
JIaBJIEHNUE; IUIaBaHUE TEJ; IPEBPALCHUs MEXaHUYECKOW 3HEpPruu) IO ONHCAHUIO UX XapaKTEpPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SBJICHUE;

— Ppacrmo3HaBaTh IMPOSBICHHWE HM3YUYEHHBIX (DU3MYECKHX SIBICHUH B OKPY)KAIOIIEM MHpE, B TOM YHCIIe
¢buznyeckue sIBJICHUS B IPUPOE: IPUMEPHI IBHKEHUS C PA3IMYHBIMU CKOPOCTSMHU B KUBOM U HEXHUBOU
IpUPOJIE; NeCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHHUKE; BIUSIHUE aTMOC(HEPHOTO JTaBJIECHUS HA HKHUBON
OpraHu3M; IUIaBaHUE PbIO; phIYary B TEJIE YEIOBEKa; IPU ATOM NEPEBOAUTH IMPAKTUUECKYIO 3a/1a4y B
yueOHYI0, BBIICIISATh CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKN (PU3NYECKUX SBJICHUM;

— OIIUCBIBAaTh U3yUYECHHBIE CBOWCTBA Te U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE BETUUNHBI
(mMacca, 00BbEM, TNIOTHOCTD BEIIECTBA, BPEMsI, TyTh, CKOPOCTh, CPETHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSKECTH, BEC TeJla, CUJIa TPEHUs, JaBiieHue (TBEPAOro Tema, KHUJIKOCTH, Ta3a), BRITAJIKUBAIOIIAs CHIa,
MexaHuuyeckas paboTa, MOIIHOCTb, IJIEY0 CUIIbI, MOMEHT CHJIbI, KO3()PHUIIMEHT MOJIE3HOTO AeUCTBUS
MEXaHU3MOB, KHHETUYECKas ¥ MOTEHIHaJIbHAsL SHEPIHsl); IPU OMMCAHUH NMPABUIBLHO TPAKTOBAThH (U3H-
YECKUH CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €AMHUIIB (PU3NYECKUX BEIMYMH, HAXOJUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C JPYTUMH BETUUYMHAMM, CTPOUTH TpaduKH
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

— XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBIICHUS U MPOIIECCHI, UCTIOIB3YS MTPaBUila CIOKEHUS
cui (BIOJIb OJTHOM TIpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MPaBUIO paBHOBECUS
prruara (0710Ka), «30J0TO€ TIPABUIIO» MEXaHUKH, 3aKOH COXPaHEHHUSI MEXaHUIECKON YHEPTUH; TIPH 3TOM
JlaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMAaTHUYECKOE BEIPAKCHHUE;

— 00BACHATH (PU3NYECKUE SBICHMS, IPOLECCHl M CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyalui TPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISBISATh MPUUNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
00BbsICHEHHE N3 |—2 JTOTMYECKHUX MIaroB ¢ OMopoi Ha 1—2 W3y4YeHHBIX CBOMCTBA (PM3MUECKUX SBJICHHM,
(bu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pemiaTh pacyE€THbIE 3a7a4u B |—2 AefcTBUSI, UCMOB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE
¢buznyecKkre BeIMYMHBL: HA OCHOBE aHaJlM3a YCIOBUS 3a]aui 3alHChIBaTh KPAaTKOE yCIOBHE, MO~
CTaBJISITh (PU3UUECKHE BETUYUHBI B (OPMYJIIBI U IPOBOAUTH PACUEThI, HAXOJUTH CIIPABOYHBIE JaHHBIE,



HEOOXOIMMBIC ISl PEIICHUs 3a71a4, OI[CHUBATh PEATUCTHYHOCTD TOJIYYCHHOU (PU3NUECKON BETUIMHBL,

— pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU NOMOIIH (PU3NUECKUX METOJIOB; B ONMCAHUU
HCCJIEIOBAHMSI BBIJICNIATDH ITPOBEPSEMOE MPEAINOIOKEeHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBI PEe3yJbTaT, HAXOIUThH OLIMOKH B XOJI€ OIBITA, JIEJIaTh BBIBOJIBI I10 €T0 PE3YJIbTaTaM;

— MPOBOAUTH ONIBITHI 110 HAOTIOACHHUIO (PUBNYECKUX SABJICHUN WK (PU3UUYECKUX CBOWUCTB TEII:
dbopMynupoBaTh MPOBEPSEMBIE MTPEIOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEI0AKEHHOT0 000pya0Ba-
HUSl, 3aIIUCBIBATH X0/ OIBITAa U (POPMYIIUPOBATH BHIBOJIBI;

— BBIIIOJHATL IPAMBIC UBMCPCHUA paCCTOAHNA, BpCMCHHU, MAaCChI TCJIA, O6’béMa, CHJIBI U TCMIICPATYPhbL
C MCIIOJIb30BaHUEM aHAJIOTOBBIX U HHU(POBBIX MTPUOOPOB; 3aNMCHIBATH MTOKa3aHHsI IPUOOPOB C YUETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUH;

— MPOBOAUTH UCCIICIOBAHNE 3aBUCUMOCTH OJIHON (PM3UYECKON BETMYUHBI OT IPYTOM C
HCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCIMOCTH IIyTH PaBHOMEPHO JBIKYIIETOCS Tela OT BpeMEHU
JBMKCHHS TeJIa; CHJIBI TPSHHSI CKOJILKCHHS OT Beca Tea, KadecTBa 00padOTKH MMOBEPXHOCTEH TN U
HE3aBUCUMOCTH CUJIbl TPEHUS OT ILJIOIIAIM CONPUKOCHOBEHUS TEJ; CUJIbI YIIPYTOCTH OT YAJIMHEHUS
MPY>KHHBI; BRITAIKUBAIOIICH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa U OT TJIOTHOCTHU KHUAKOCTH, €€
HE3aBHCHUMOCTH OT INIOTHOCTH TeJa, OT IIYOHHBI, Ha KOTOPYIO MOTPY>KEHO TeJ0; YCIOBUMN TIaBaHUs Te,
YCJIOBHI paBHOBECHS pblyara u 0JIOKOB); y4aCTBOBATh B IJIAHUPOBAHUHU y4E€OHOTO MCCIIEIOBaHUS, COON
paTh YCTAaHOBKY U BBIMOIHATH U3MEPEHUS, CIIeys MPEATI0KEHHOMY IUIaHy, (PUKCUPOBATH PE3yIbTAThI
MOJTYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH B BHJIC TIPEUIOKCHHBIX TA0JIUII U TPadUKOB, IeIaTh
BBIBOJIBI I10 PE3YJIbTaTaM MCCIIEI0BaHUs;

— M[NPOBOAUTH KOCBCHHLIC U3MCPCHU A (1)I/ISI/I‘ICCKI/IX BCIIMYHH (HJ'IOTHOCTL BCIICCTBA XXUAKOCTH U
TBépI[OFO TCJIa; CUJIa TPCHUA CKOJIbKCHH A, JaBJICHUC BO3/1yXad, BbhITAJIKMBAroIas Cuia, I[GflCTByIOHIaSI Ha
HOFPY)KéHHOC B XXUAKOCTB TCJIO, KOS(i)(I)I/H_[I/ICHT MOJIE3HOT'O JICHCTBUSA MMPOCTBIX MCXElHI/ISMOB), clIeays
npennomeHHoﬁ HWHCTPYKIUWU: IPHU BBIITIOJIHCHUN H3MepeHHI>i CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY
W BBEIUHCIATH 3HAUCHUE HCKOMOM BCJIIMYWHBI,

— Cco0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— YKa3bIBaThb IMPUHIUIIBI JEHUCTBUSA HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTBI BEChI, TCPMOMCTD,
AUHaMOMCETDP, COO6I_I_IaIOI_I_II/ICC${ COCy/hl, 6ap0MeTp, pbryar, MOABWKHBIN M HeOABUKHBIN 6.]'[01(, Ha-
KJIOHHAas IIJIOCKOCTb,

— XapaKTCPU30BaThb NPHUHIUIILI JeHCTBUS HU3YUCHHBIX HpI/I60pOB U TCXHUYCCKHUX YCTPOﬁCTB C OHOpOI\/'I
Ha UX OIIMCaHHUA (B TOM 4YHUCJIC. TOAIIMUITHUKHA, YCTpOﬁCTBO BOAOIPOBOJA, I‘I/I,[IpaBJ'II/I‘-IeCKI/Iﬁ mpecc,
MaHOMCTpP, BBICOTOMCD, HOpIJ.IHGBOfI Hacoc, apCOMCTp), HCIIOJIb3YA 3HAHUS O CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX
SIBIICHUI U HeO6XOI[I/IMLIC (I)I/IBI/I‘-ICCKI/IG 3aKOHBI U 3dKOHOMCPHOCTH;,

— TPUBOJIUTH NMPUMEPHI / HAXOJUTh HHPOPMALIUIO O TPUMEPAX MPAKTHUECKOTO UCTIONb30BaHUS
(bu3nUecKrux 3HaAHUH B MOBCETHEBHOM JKMU3HU /IS oOecrieueHus: 0€30MacHOCTH MpU OOpaIlleHu! ¢
nprubopaMy U TEXHUYECKHMHU YCTPOICTBaMHU, COXPaHEHUS 370POBbS U COOIIOACHUS HOPM
HKOJIOTUYECKOTO ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

— OCYILIECTBIATH OTOOP UCTOUHMKOB MH(OpMaIK B ceTh MIHTEpHET B COOTBETCTBHH C 33/1aHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U IIyTEM CPAaBHEHUs Pa3JIU4YHBIX MCTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SIBISCTCS MPOTHUBOPEUYMBON MIIM MOXKET OBITh HEZOCTOBEPHOIA;

— HCIIOJIb30BAaTh MPH BHIMIOJIHEHUH YU€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3HYECKOTO
coJlepaKaHus, CIIPaBOYHbIEC MaTEepPHUaJIbL, pecypcsl ceTu IHTepHeT; BiIageTh NpUéMaMu KOH-



CIEKTUPOBAHHUSA TEKCTA, MpeoOpa3zoBaHus HHPOPMALIMK U3 OAHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— co03/aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE 2—3 UCTOYHUKOB
uH(popManuu GU3NYECKOTO COACPkKAHUS, B TOM YKCIIe MyOIUYHO AeNaTh KpaTKue COOOIICHHS O
pe3yJibTaTax MPOEKTOB WM YUeOHBIX HUCCIEAOBAHUN; TPU STOM IPaMOTHO UCIOIb30BaTh N3YyUEHHBIH
MOHSTUIMHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUICHHUE MTPE3CHTAIIUEH;

— IIPHU BBIIIOJIHCHHUHU y‘le6HI)IX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisaTb 00513aHHOCTH B I'pyniic B
COOTBETCTBHHU C ITIOCTABJICHHBIMHU 3aJadyaMiu, CJIICAUTH 3a BBITIOJTHCHUEM IIJIaHA I[CflCTBHfI, aJICKBAaTHO
OLICHUBATh COOCTBEHHBIH BKJIaad B ACATCIbHOCTD I'PYIIIIbLI; BBICTPAUBATh KOMMYHHKATHBHOC
BSaHMOI[efICTBHG, YUUTBhIBAsA MHCHHUC OKPYXKAIOIIUX.



TEMATHUYECKOE IINIAHUPOBAHUE

Ne | HaumeHoBaHuUe pa3aesioB U KoauvecTBo yacoB Jarta Buapl neTeJIbHOCTH Bujbl, DJ1IeKTPOHHbIE
n/n | TeM NporpamMmsl H3y4YeHusl (opmbI (uudpossbie)
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOISI 06pasoBaTelbHbIe
padoThI padoThI pecypesl
Paznen 1. ®u3nka u €€ poJb B MO3HAHHU OKPY:KAIOLIEro MUpa
1.1. | ®dusuka — Hayka o nmpupoge | 2 0 0 BbisiBiIeHHE pa3anynii Mex Ty QU3MYECKIMH 1 XUMUYeCKiMH npespauternsimMu (MC — xumus); VerHblid https://resh.edu.ru/
PacrniosHaBanue 1 Kiaccu(ukaims QU3MUECKUX ABICHHIT: MEXaHUYECKUX, TEIUIOBBIX, JIIEKTPUUCCKHX, onpoc;
MAarHHTHBIX U CBETOBBIX;
Habmonenue u onucanue GU3MIECKHUX SBICHHIL;
1.2. | ®du3nyeckue BeTHIHHBI 2 0 1 OrmpeeneHne LeHbl AeICHHs LKAkl U3MEPUTEIBHOTO MPHOOpa; VeTHbli https://resh.edu.ru/
VI3MepeHue IMHEHHBIX Pa3MEPOB TeJT U IIPOMEXYTKOB BPEMEHH € y4ETOM IIOrPEIIHOCTEH; ompoc;
W3mepenue 00bEMa KUIKOCTH U TBEPIOTO TEJa; JlaGopaTopHas
V3Mepenue TeMIieparypsl Py MTOMOLIH KUIKOCTHOTO TEPMOMETpA H AaTYHKaA TEMIICPATypHI; pabora;
BeinonHeHne TBOPYECKUX 33AaHUM 110 TIOUCKY CIIOCOO0B U3MEPEHUS HEKOTOPBIX (PU3UUECKUX
XapaKTEPHUCTHK, HAIPHMEP Pa3MEPOB MabIX 00BEKTOB (BOJIOC, IIPOBOJIOKA), Y/IaNEHHBIX 00BEKTOB,
0OJIbLINX PACCTOSIHUMN, MAJIBIX IPOMEXKYTKOB BpeMeHH. OOCYKACHHUE MpeuIaraeMblX clioco00B;
1.3. | EcrecTBeHHO- HAY4YHBbIii MeTOX | 2 0 1 BblaBIKEHUE TUIIOTES, O0BACHAIOIINX IPOCTBIE SBICHKS, HAIPUMEDP:— [0YEMY OCTAHABIMBACTCS JlaGoparopuas | https://resh.edu.ru/
MO3HAHMS JBIDKYIIEECS 110 TOPH30HTAIBHOM OBEPXHOCTHU TEJI0;— HOYEMY B XKapKyIo IIOro/ly B CBETIION oJex/e pabora;
TIpoXJIa{HeH, 4eM B TEMHOI;
IIpennoxeHue cioco00B TPOBEPKH THIIOTES;
I1poBeseHne UCCIEA0BAHUS IO MPOBEPKE KAKOI! IMO0 TMIIOTE3bl, HAPUMED: 1aIbHOCTh MONETA IIApHKa,
IyIIEHHOr0 TOPU30HTAIIBHO, TeM OOJIbIIIE, YeM GOJIbIIE BBICOTA ITYCKa;
Ioctpoenue npocreiimmx Mojesneit Gpu3nuecKux ABICHUH (B BUAE PUCYHKOB WIIM CXEM), HATIPUMED
I1aJIeHUE IpeIMETa; MPSIMOIMHEHHOE PAacIpOCTPAaHEHHE CBETa,
Hroro no pazaeny 6
Paznen 2. IlepponavaiabHble CBEJEHHsI 0 CTPOCHHH BellleCTBA
2.1. | Ctpoenne BemecTBa 1 0 0 Ha6uro/ieHue ¥ MHTEPIPETALHS ONBITOB, CBUIETENLCTBYIOIIMX 00 aTOMHO-MOJIEKYJISPHOM CTPOSHHUH VCTHBIR https://resh.edu.ru/
BEII[ECTBA: OIBITHI C PACTBOPEHUEM PA3THYHBIX BEIIECTB B BOJC; ompoc;
OrieHKa pa3MepoB aTOMOB M MOJIEKYJI C HCTIOIb30BaHuEM (oTorpaduii, mosydeHHbIX Ha AaTOMHOM
cHI0BOM MHKpockore (ACM);
OnpeneneHne pasMepoB MaJbIX TeI;
2.2. | Jsuxenue  B3auMopeiictue | 2 0 1 Hab6mtonenue 1 00bscHeHHEe OPOYHOBCKOTO JABWKEHUS U sBIeHHUS TUddy3uu; VeTHbIi https://resh.edu.ru/
YacTHI BellecTBa IIpoBeseHne U 0OBICHEHHE ONBITOB 10 HAOIOICHHIO TEIIIOBOTO PACIIMPEHHS Ta30B; OIpoc;
IIpoBeseHnEe U 0OBSICHEHHE ONBITOB 10 OOHAPYIKEHUIO CHIT MOJIEKYJIIPHOTO MPUTSKCHUS 1 JlaboparopHast
OTTaJIKMBAHUS; pabora;
2.3. | ArperaTHbie COCTOSIHUSI 2 1 0 Onucanue (C KCTIONB30BAHAEM TIPOCTHIX MOJIENIEH) OCHOBHBIX Pa3IM4Hil B CTPOEHHH Ta30B, xkuakocteii n | Kontponenas | https://resh.edu.ru/
BeIIeCTBa TBEP/BIX TEIT; pabora;
OObsiCHEHHE MaJIOH CKUMAEMOCTH KHIKOCTEH U TBEP/IBIX T, GOJIBLIOH CKMMAEMOCTH T'a30B;
OObsACHEHNE COXpaHEHUsI (HOPMBI TBEPIBIX TEN M TEKYUECTH KUAKOCTH;
IIpoBezieHUE OIBITOB, OKA3bIBAIOIINX, YTO B TBEPIOM COCTOSHHU BOJBI YACTHIIBI HAXOASATCS B CPEIHEM
JJbIie APYT OT Apyra (IUIOTHOCTh MEHBIIE), YEM B XKHIKOM;
VcTaHOBICHHE B3aMMOCBSI3H MEK/Ty OCOOCHHOCTSMH arperaTHbIX COCTOSHHI BOJBI U CYIICCTBOBAHHEM
BOJHBIX opranuzMoB (MC — ouonorus, reorpadus);
Hroro no pazneny 5




Pazznen 3. IBuskeHne u B3aumojeicTBHE Tesx

3.1. | Mexannueckoe JBHKeHHE 3 0 HccnenoBanue paBHOMEPHOTO ABIDKEHHS U OIPEJIEICHHE ero IPU3HAKOB,; VerHsit https://resh.edu.ru/
Habmonenne HepaBHOMEPHOTO ABIKEHUS U ONIPEIeNICHHE €r0 OTIIMIUI OT PaBHOMEPHOTO JBIKCHHS; oIHpoc;
Pemenne 3a1a4 Ha ompeseNeHue Iy TH, CKOPOCTU U BPEMEHH PABHOMEPHOTO IBIKCHUS; TectupoBanue;
Anamus3 rpadHKOB 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHH;
3.2. | Unepuus, Macca, IJIOTHOCTH 8 0 OObsCHEHHE W IPOrHO3MPOBAHHE SIBICHHI, 00YCIIOBICHHBIX HHEPLNEH, HAIPUMED: YTO HPOUCXOIUT IpH | Y CTHBIi https://resh.edu.ru/
TOPMOKEHHH MU PE3KOM MaHEBPEe aBTOMOOMIIL, IOYeMy HEBO3MOXKHO MIHOBEHHO IIPEKPATHUTh JBIKEHHE | OIPOC;
Ha BEJIOCHUIIE/IE WU CaMOKaTe M T. JL.; IMuceMeHHsIi
IIpoBesieHNE U aHANIN3 ONBITOB, AEMOHCTPUPYIOIINX H3MEHEHHE CKOPOCTH JIBIDKCHHUS TeNa B Pe3yJIbTarTe KOHTPOIIb;
JeiiCTBHS Ha HETO APYTHX Tell; TectupoBanue;
Perenye 3a1a4 Ha onpeJielIeHHe Macchl Tela, ero 00bEMa 1 INIOTHOCTH;
ITpoBeneHue 1 aHAIN3 OMBITOB, AEMOHCTPHPYIOMINX 3aBHCHMOCTb H3MEHEHNUS CKOPOCTH TeNa OT €r0 MacChl
NIpY B3auMoJeicTBUH Tell. M3MepeHne Macchl Telna pa3anyHbIMU CIOCO0aMHU;
OmnpeneneHne IIOTHOCTH Tella B pe3y/IbTaTe H3MEPEHHs €r0 MacChl U 00bEMa;
3.3. | Cuaa. Buasl cua 10 1 W3yueHne B3aUMOACHCTBIS KaK IIPHYMHBI H3MEHECHHUsI CKOPOCTH Tella MK ero aedopMaruy; TMucemennsiii | https://resh.edu.ru/
OrnucaHne peanbHbIX CUTYALHI B3aMMOJEHCTBHUS TEJI C IOMOIIBIO MOJIEIICH, B KOTOPBIX BBOAUTCS MOHATHE | KOHTPOIIb;
1 N300pakeHNe CHIIBI; KonrponsHas
H3y4enne cuisl ynpyroctu. FccnenoBanue 3aBHCHMOCTH CHIIBI YIPYTOCTH OT YTHHEHHS PE3NHOBOTO paborta;
LIHYpa WK PYXUHBI(C TOCTPOSHUEM rpaduka); TecTupoBaHue;
AHanu3 NpaKTHYECKUX CHTYALNH, B KOTOPBIX HPOSBILIETCS JEHCTBIE CHIIBI YIPYTrocTH (YIpyrocts Msda, | Jlaboparopras
KPOCCOBOK, BETOK JIepeBa U Jp.); pabora;
AHau3 NpaKTHYECKUX CHTYALNH, B KOTOPBIX HPOSBILIETCS JEHCTBHIE CHIIBI YIPYTOCTH (YIPYrocTh Ms4a,
KPOCCOBOK, BETOK JIepeBa H Jp.);
AHanu3 CUTyaluil, CBI3aHHBIX C SBICHHEM TAroTeHns. OObsCHEHHEe OpOUTAIBHOTO ABMKSHHS IIaHET C
HCIIONB30BAHUEM SIBJICHUS TATOTeHH U 3aKoHa uHepuun (MC — actpoHomus).;
M3mepenue Beca Tesa ¢ moMoLIbio JuHaMoMeTpa. OG0CHOBaHUE 3TOTrO COCO0A U3MEPEHUS;
AHanu3 ¥ MOZIEIMPOBAHNE SBICHUS HEBECOMOCTH;
DKCIepUMEHTaIbHOE MOTy4CHHE IPABUIIA CII0KCHHUS CHIL, HATIPABJICHHBIX BJIOJIb OJJHOM HPSIMO.
Ornpezenenne BeMMYUHbBI PABHOJICHCTBYIOIIEH CHIT;
W3yueHne CHITbI TPEHHS CKOMIBKEHUS M CUIIBI TPEHHS TIOKOST;
Hccenenosanye 3aBUCHMOCTH CHJIBI TPEHUS OT BECA TENA U CBOMCTB TPYIUXCS IOBEPXHOCTEH;
Perrenue 3aa4 ¢ UCOIBb30BaHKEM (POPMYII UL pacuéTa CUIIBI TSHKECTH, CHIIBI YIIPYTOCTH, CUJIBI TPEHHS;
Hroro no paszzeny 21
Pasnen 4. laBiaeHue TBEPABIX TeJl, ;KUAKOCTElH M ra3oB
4.1. | NaBnenue. Ilepenaua 3 0 AHanu3 1 0GbSICHEHHE OIBITOB U MIPAKTUYECKUX CHTYALHH, B KOTOPBIX MPOSIBIISSTCS CHIIA JABICHHS; YcTHbli https://resh.edu.ru/
JaBJieHusi TBEPABIMH TeJIAMH, O0o0cHOBaHNE CIIOCOOOB YMEHBIICHHS U YBEIUYCHHS TABICHUS; ompoc,
SKHIKOCTSIMH U Ta3aMu V3ydyeHne 3aBUCHMOCTH JTaBJICHUS ra3a OT 00bEMa U TeMIIepaTypEl; TecrupoBanue;
N3yueHne ocobeHHOCTEH Mepeiadn JaBICHUst TBEPABIME TEIaMH, XKHKOCTSIMHU U razamu. OG0CHOBaHUE
Pe3yJIbTAaTOB ONBITOB OCOOEHHOCTSMH CTPOCHHUS BEIIECTBA B TBEPIOM, JKHIAKOMH Ia3000pa3HOM
COCTOSHHSIX;
DKcIepiUMeHTaIbHOE J0Ka3aTeIbCTBO 3aKoHa lackas,
Pemienne 3a1a4y Ha pacuéT qaBiIeHUs TBEPOTO TENa;
4.2. | JaBienue ;KaIKOCTH 5 0 HccnenoBanue 3aBUCMMOCTH JABJICHHUS KUKOCTU OT ITyOMHBI OTPYIKEHHS U TIOTHOCTH JKHIKOCTH; VerHblit https://resh.edu.ru/
Habmonenne u 00bsCHEHNE THAPOCTATHYECKOTO Tapaiokca Ha OCHOBE 3akoHa [lackais; ompoc;
H3ydenue cooOmarommxcs cocy10B; IIucbMeHHBIH
Pemienue 3a1a4 Ha pacuéT JABICHUS JKUAKOCTH; KOHTPOJIb;
OObsCHEHHE MPUHIUITA ICHCTBHS THAPABINYECKOTO Mpecca;
AHam3 ¥ 00BsICHEHNE NPAKTUIECKUX CUTYAIHH, JeMOHCTPHPYIOIIMX POSIBICHHE TABICHHS KHIKOCTH H
3akoHa [lackais, HanpuMep IPOLIECCOB B OpPraHu3Me IpH Iy6okoBoHOM HEIpstHHK (MC — Ouororns);




4.3. | AtmocdepHoe 1aBiIeHne 6 DKCrIepUMEHTAIbHOE 00HAPYKEHHE aTMOC(HEPHOTO JaBIICHNS; VerHblid https://resh.edu.ru/
AHanu3 1 00BSICHEHHE ONBITOB U MPAKTUYECKUX CUTYALHH, CBS3aHHBIX C JCHCTBHEM aTMOC(HEpPHOTo ompoc;
JIaBJICHHUS, TTuceMeHHbIi
OObsICHEHHE CYIIECTBOBAHMS aTMOC(epbl Ha 3eMJle U HEKOTOPBIX IUIAHETAX WM €8 OTCYTCTBHS Ha KOHTPOJIb;
apyrux mianetax u Jlyne (MC — reorpagus, acTpoHOMUS); TectupoBanue;
OObsICHEHHE N3MEHEHHUSI IUIOTHOCTH aTMOC(epbl ¢ BBICOTOH M 3aBHCHMOCTH aTMOC(EPHOrO JaBICHHS OT
BBICOTHI;
Peurenne 3a/1a4 Ha pacy€T aTMOC(HEPHOTO HaBICHHUS;
W3yueHune ycTpoiicTBa GapoMeTpa aHepoua;
4.4. | leiicTBue KUAKOCTH U raza ua | 7 DKcrepUMeHTalbHOE 00HAPYKEHHE IeHCTBHS HKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO; VerHblid https://resh.edu.ru/
NOrpy:KEHHOE B HUX TeJI0 Ornpe/ieneHne BHITAIKABAOLICH CHIIBI, IEHCTBYIOLIEH Ha TENO, HOrPYXEHHOE B XKHUAKOCTb; 0OIpoc;
IIpoBeneHue u 006Cy)a€HUE ONBITOB, IEMOHCTPUPYIOLIMX 3aBUCHMOCTb BHITAIKMBAIOLIEH CUIIbI, TIncbMeHHbIH
IEHCTBYIOLIEH Ha TEJIO B KMKOCTH, OT 00bEMa HOrpyXEHHO B KUIKOCTh YaCTH TeNa U OT IIOTHOCTA KOHTPOJIb;
KHIKOCTH; KonTposnbHast
HccrneoBanye 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMa OrPyKEHHOI B XKH/IKOCTh YaCTH TeIa; pabora;
Perenue 3a1a4 Ha PUMEHEHHE 3aKOHAa ApXHUMe/a U YCIIOBYS [UTaBaHHUs T, IpakTuyeckas
KoHctpyunpoBaHue apeoMeTpa Wix KOHCTPYHPOBAHHE JIOAKU H ONpEENIeHHe €& IPy30I0bEMHOCTH; pabora;
TecTupoBaHue;
JlaGopaTopHas
pabora;
Uroro no pazaeny 21
Paznen 5. PaGoTa H MOIIHOCTH. JHEPrusi
5.1. | PaGoTa 1 MOIHOCTH 2 DKCIEPUMEHTANBHOE ONPEIEICHHE MEXaHUYECKOM pabOThI CHIIbI TSHKECTH NP TIAJICHUH TeJIa | CHIIBI VeTHbI# https://resh.edu.ru/
TPEHHSI [IPU PABHOMEPHOM MEPEMELIICHNH TEJIa 110 TOPU30HTAIBHON [IOBEPXHOCTH; OIpoc;
Pacyér MOIIHOCTH, pa3BHBAaEMOIl IIPH HOABEME 110 JIECTHHIIE; Tecruposanue;
Perenue 3a1a4 Ha pacyéT MEXaHUYECKON PabOThl U MOLIHOCTH;
5.2. | Mexanuueckasi SHeprust 4 DKCIIepHMEHTAIILHOE ONpEIENICHHE N3MEHEHHs] KHHETHIECKOH U MOTeHIMaIbHOM SHEPrHH Tela MPH ero YcTHbIT https://resh.edu.ru/
CKaTBIBAHWH I10 HAKJIOHHOM IIOCKOCTH; orpoc;
@opMyIIMpOBaHKe Ha OCHOBE HCCIIEI0BAHMS 3aKOHA COXPAHEHHS MEXaHHYECKON dHEPTHH; TectupoBanue;
OO0Cy>K/IeHHe TPaHHIl IPUMEHHMOCTH 3aKOHA COXPAHEHHs SHEPriu;
Perenne 3a1a4 ¢ UCIOJIb30BaHHEM 3aKOHA COXPAHEHHUS SHEPTHH;
5.3. | IIpocTbie MeXaHH3MbI 6 OnpezieneHne BBIMIPBIIIA B CUJIE IPOCTBIX MEXaHU3MOB Ha IPUMepe phldara, MOBIKHOTO 1 VerHsri https://resh.edu.ru/
HEMOJBH)KHOTO OJIOKOB, HAKIIOHHOM IJTOCKOCTH; orpoc;
VccnenoBanue yCoBUs paBHOBECHS pbIyara; ITuceMeHHBIH
O0HapysKeHHe CBOHCTB MPOCTHIX MEXAHH3MOB B PA3JIMYHBIX HHCTPYMEHTAX U MPHCIOCOOICHHSIX, KOHTPOJIb;
HCTIONB3YEMbIX B OBITYH TEXHHKE, a TaKKe B KUBBIX opranumax (MC — Guonorus); KonTtpospHas
DKCIIEPHMEHTAIBHOE JI0Ka3aTebCTBO PABEHCTBA PabOT MPH PUMEHEHHH [IPOCTHIX MEXaHNU3MOB; pabora;
Onpenenenne KI1/1 HakIOHHOM MIIOCKOCTH; TecTupoBanue;
Pemenue 3a1a4 Ha MpUMEHEHNeE MpaBUiIa paBHOBeCHs pbruara U Ha pacuér KII/I;
Hroro 1o pazaeny: 12
PesepBHOE BpeMst 3
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka Kouun4yecTBo yacos Hara Buapbi,
n/n H3y4YeHHd | popMBbI
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. | ®usuka - HayKa O MPUPOAC 1 0 0 YcTHBIN

OIpoC;

2. | MeToabpl HAyYHOTO TIO3HAHUS 1 0 0 VcTHbIIT

OIIpoC;

3. | ®usnuecKkue BEIMYUHBL, UX 1 0 0 VYcrHbIH
SIMHUIIBI ¥ IPHOOPHI IS OIpoc;
U3MEPCHUs

4. | Usmepenue pusndeckoin 1 0 1 Jlaboparopnas
BennumnHbL. JlabopaTopHas pabora;
pabora "U3mepenne oobpeMa
HUJIKOCTU U TBepAoro rena”

5. | HccnemoBanue 3aBUCHMOCTH 1 0 1 Jlaboparopuas
OJTHOM (PU3UYECKOM BEITHUUHBI pabora;
ot apyroit. JlJaboparopHas
pabora " MccrnenoBanue
3aBHCUMOCTH ITyTH
PaBHOMEPHO JBMKYILETOCS
TeJla OT BPEMEHH JIBHIKCHUS
Tena"

6. | O6o6marommuit ypok mo teme | 1 1 0 KonTtponbHas
"Yro uzyyaet Gusuka. pabora;
KonTtpomnbHas pabota

7. | Monekyna — Menpyanmias 1 0 0 Y cTHBIH
YacTHIla BEIIeCTBA OIIpOC;

8. |JlaboparopHas paboTa 1o 1 0 1 JlaGopaTopHas
OTIPEIEIICHUIO Pa3MepOB pabora;
MaJIbIX TeJl METOJIOM PSIIOB

9. | JiBmxenwue yacTuil Benectsa. |1 0 0 TectupoBaHue;
CB3b CKOPOCTH IBUKEHUS
YacCTHIl C TEMIIEPATypPOU.

BpoyHoBCKOE ABUKEHHE.
Huddy3us
10. | BzaumozeiicTBre 4acTuil 1 0 0 Y CTHBIH

BEIECTBA

OIIpoc;




11. | B3aumocBs3b MeXIY TectupoBanue;
CBOMCTBaMH BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX U UX
aTOMHO MOJIEKYJISPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI

12. | O6o6marorHii ypok 1Mo Teme: KonTponbHas
"CtpoeHnue BemiecTBa'. pabora;
KonrponsHas pabora

13. | Mexanuueckoe JBUKECHHE. Yerubii
PaBHOMepHOE U OIpOC;
HEPABHOMEPHOE JIB)KEHUE

14. | Cxopoctb TectupoBanue;

15. | 'paduyeckoe npencraBiacHue [TucbmMeHHBbIH
JIBUKCHHSI KOHTPOJIb;

16. | Cpenssist CKOPOCTb IPU [TuceMeHHBIN
HEPaBHOMEPHOM JBM)KECHUU. KOHTPOJIb;
Pacuér nmytu u Bpemenu
JIBUKCHHUS

17. | SIBnenue uHepuuu. 3aKOH TectupoBanue;
WHEPIHH

18. | BzaumoielicTBrE TENl Kak YcTHBIN
MPUYMHA U3MEHEHUS! CKOPOCTH OIIpoC;
TBUKESHUSI TeJ

19. | Macca kak Mepa HHEpTHOCTH YcrHbII
Tena OTIpoC;

20. | IInotHOCTH BeiecTBa. CBsi3b TectupoBanue;
IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIE 00bEMa
BELIECTBA

21. | JlaboparopHasi paboTa JlaGopatopHas
"OnpeneneHue mI0THOCTH pabora;
TBEPAOIO TeJa C TOMOIIbIO
BECOB U U3MEPUTEIBHOIO
nrwmHApa"

22. | Pemenue 3amau. Pacuer maccsl [MTuceMeHHBIIH
1 00beMa Tesa 1o ero KOHTPOJIb;
IJIOTHOCTHU

23. | Cuta KaK XapakTepUCTHKA YcrHbIi

B3aUMOJICHICTBUS TE

OIIpoC;




24. | sIBneHue TATOTEHUS U CHJIa YcrHbIi
TsokecTd. Cuiia TSDKECTH Ha OTIpoC;

JPYTUX TUTaHeTax

25. | Cuna ynpyrocTH u 3akoH ['yka [TucbmeHHbIM

KOHTPOJIb;

26. | Cunbl ynpyroctu. Bec Tena. [TucbmeHHbli
Hesecomocts KOHTPOJIb;

27. | JJaboparopHas pabota Jlaboparopuas
"I'pagyupoBanue NpyXUHbI U pabora;
HU3MEpEHUe CHUII
TuHAMOMeETpoM"

28. | CnoxeHue CHJl, HAllPaBJICHHBIX [TuceMeHHBIN
10 OJAHOU MPSIMOM. KOHTpPOJIb;
PaBHOnelicTBYIOIIAsA CHIT

29. | Cuna tpenus. Tpenue TectupoBanue;
CKOJIbJKEHUS ¥ TPEHHUE TTOKOS

30. | JTaboparopHast pabota Jlaboparopnas
"N3y4yeHue cuibl TpEeHUs pabora;
CKOJIB)KEHUS TIPH JBUKCHUH
Opycka 1o TOpU30HTaIBLHOM
nosepxHoctu "Tpenue B
MIPUPOJIE U TEXHUKE

31. | O6obmIaroIuii ypoK 1o TeMe: TectupoBanue;
"JIBU>kKeHHE U B3aMMOJCHCTBUE
Ten"

32. | KoutponbkHast paboTa o Teme: KonrponbHas
"JIBr>KEeHUE 1 B3aUMOJICHCTBUE pabora;

Ten"
33. | JlaBiieHue VYcrHbIi
OIIpOC;

34. | CtocoObl yMEHBIICHUS U Y CTHBIH
yBEJIMYEHUS TaBIICHUS OIIpOC;

35. | laBneHue rasza TectupoBanue;

36. | [lneBMaTH4YeCKNE MAITUHBI YcTHbIl

OIIpOC;
37. | 3axon Ilackans [TucbmeHHbIM
KOHTPOJIb;
38. | JlaBieHue BHYTpPH KUIKOCTH YcTHbIl

OIIpOC;




39. | 3aBUCUMOCTD JaBJICHUS [TuceMeHHBII
AKHUJKOCTHU OT TJTyOUHBI KOHTPOJIb;
norpyxenus. Pemenue 3agau

40. | Coobmaromuecst Cocy bl VYerubii

OI1poC;

41. | Bec Bo31yxa u atMocdepHOe TectupoBanue;
nasnenue. [ Ipyannsl
CYyILLIECTBOBAHMS BO3yLIHON
00071049k 3emin

42. | Oneit Toppuuerim. TectupoBanue;
N3mepenue atMochepHOTro
JaBJICHUS

43. | TIpubopsl It H3MEPEHUs YcrHblit
aTMoc(hepHOTro JaBICHHUS OIpoC;

44, | T'napaBiIMvecKue MEXaHU3MBbl VY cTHBIIT

OTIpoC;

45. | JleiicTBuE KMAKOCTH M raza Ha TectupoBanue;
IIOrPYKEHHOE B HUX TEINO.
3akoH Apxumena

46. | BelTanKuBaroImas [TuceMeHHBIH
(apxumenoBa) cuia. KOHTPOJIb;
DKCrepuMEHTAIbHOE
oTpesieNIeHUE BhITATKUBAIOIIEH
CHJIBI

47. | JJaboparopHas paboTa 1o JlaGopatopHas
HCCIIETOBAaHUIO 3aBUCUMOCTH pabora;
BBITAIKABAIOIIEH CHIIBI OT
o0beMa Morpy>KeHHOM JacTu
TeNa, OT MIOTHOCTH KUJKOCTH

48. | Pemenue 3aaa4 1o TeMe IInceMeHHbIM
"Apxumeznona cuia" KOHTPOIIb;

49. | DkcniepUMeHTAIbHOE [TpakTuueckas
WCCIIEIOBAaHHE YCIIOBUH pabora;
TUTABAHMS TET

50. | YcnoBus miaBaHus TeIl. [TrcbMEHHBIH

Pemrenue 3amau

KOHTPOJIb;




51. | [InaBanue cynos. YcrHbIi
BosnyxomnaBanue. OIIpocC;
HccnenoBanne MOpCKUX
riyouH. [TokopeHne ropHbIx
BEPIIUH

52. | O6oOIIaIuil YpOK 10 TEME TectupoBanue;
"JlaBieHue TBEPIBIX TEII,

JKUIKOCTEH U ra3oB"

53. | KoutposnbHast paboTa o reme KontposnbHas
"JlaBieHue TBEPBIX TEI, pabora;
JKHUIKOCTEH U ra3oB"

54. | Mexannyeckas padora YcrTHbIH

OIIpOC;

55. | MomHocCTb Vel

OIpoC;

56. | Kunernyeckas u TectupoBanue;
MOTEHIMAJIbHAs SHEPI Ul

57. | [IpeBpalnieHue 0THOTO BHIA YcrHbII
MEXaHUYECKON DHEPTUU B OIIpOC;

Jpyroi

58. | 3akoH coxpaHeHHS TectupoBanue;
W3MEHEHHMsI SHEpTUHU B
MeXaHUKe

59. | DHeprus ABMXKYILEHCS BOIBI U TectupoBanue;
BeTpa. [loBTOpEeHue u
00001IeHne Tembl PaboTa,

MOIITHOCTb , PHEPTHUs

60. | IIpocThie MEXaHU3MBI: PhIYAT, VYcTHbIl
0J10K, HAaKJIOHHAs! MJIOCKOCTb. OIIpOC;
[IpaBuso paBHOBECHS pblyara.

MomeHT cuibl

61. | Peruaru B ObITY, IPUPOJIE U TectupoBanue;
TeXHUKe. Ppryaru B tene
YeJI0BeKa

62. | bnoku. [IpumeHenue mpasuia YcTHBIH
paBHOBeCHs pplyara K OJI0Ky OIIpOC;

63. | «3om0TOC MPABUIIO» MEXAHUKH Y CTHBIH

OIIpOC;




64.

KIIJ] npocThIX MEXaHU3MOB.
DKCIEPUMEHTAIILHOE
HCCIIeIOBAaHHE

IInceMeHHEbIi
KOHTPOJIb;

65.

KonTponbhas pabota no teme
"MexaHuueckas padbora,
MOIIIHOCTb, IPOCTHIE
MEXaHU3MBI"

KoHntposbHas
pabora;

66.

[ToBTOpEeHME M 0000IIEHNE
cojiepskaHus Kypca puzuku 7
kinacca. Temsl "PaBHOMEpHOE
neuxkenue. [11oTHOCTD
BemiecTBa. Cuiibl B ipupoze”

TectupoBanue;

67.

[ToBTrOpenue u 06o0IIEHNE
cojiepkaHus Kypca pusuku 7
kinacca. Temsl "JlaBneHue
TBEPJBIX T, )KUJIKOCTEH U
ra3os, IInaBanue ten"

Tectuposanue;

68.

Htoroasi KOHTpOJIbHASA paboTa
o Kypcy (u3mku 7 Kiacca.

Tewmsbl "B3aumoieiicteue Teil.

JlaBiieHne TBEPABIX TEll,
JKUJIKOCTEH  ra3oB, IlmaBanme
Tea. PaboTa M MOIIIHOCTE.

[Tpocteie MexaHU3MBI"

KonTponbhas
pabora;

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ1S1 YYEHUKA
®dusuka, 7 kiacce/Ilepeimkun A.B., OO0 «IPODA»; AO «M3narensctBo [IpocBemenney;

BBenure cBoil BapuaHr:

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Mertoauueckue mocooust

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYIOBAHMUE

IlepcoHanbHbI KOMITBIOTED
MynsTUMeauiiHas cucTEMa

OBOPY/JIOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN

N3meputenbHplid TUIMHAP (MEH3YPKa)
Konba u ap. cocysl

JInneiika

Becsl ppruaxHsbie

Tena pazHoi Maccel 1 00beMa
JnHamomeTp

Ha6op rpy3oB o 102 .

TatuB ¢ My TOH, TAIIKOH U KOJIBIIOM
JlepeBsHHBII Opycok
Peryar Ha mratuse
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